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T 
Barefoot Bamboo 

0 the immense millions of the most penniless, 

who would most benefit from bamboo abundance, 
the people, the lorever forgotten ones who 
can’t afford a book on baniboo or drything else, 
whose bare feet never wander stores in cities 

where such information is sold, 
who don’t have the data and dollars 
to search for the species most suited 

to their weather and needs, 
nor land to plant nor time to wait 
until a grove becomes establi,heo’, 
who lack traditions of bamboo know-how 
to guide in care, harvest, and c’ce; 
WI-O often have never see:’ and can’t afford a trol 
more costly or specialized than a machete, 

whose daily battle for barest subsistence leaves 

littlc curiosity or energy for the unknown; 
whose long historical experience has taught 
a salutary distrust of anybody better dressed 
or fatter f& roming toward them 
with s1 ~;ne bright message tc! bettear their lot . 

to those whc, :v;!I never see or touch or hear of it, 
whc 
this 

I couldn’t read it, in any case, 
book is affectionately dedicated. 
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A glance at the ample footnotes, bibliography 
and masses of quoted matter in this book will 
indicate to the most casual reader its collective 
nature. A summing up of the relevant past 
scholarship on bamboo in a work Intended for 
a broad public must inevitably rely on the many 
long years of the work of others, often under 
very difficult circunfstances, usually with no 
public recognition beyond a small circle of 
professional friends. Impossible to acknowledge 
all that sufficiently. 

i have been more of an editor than an 
author a crow strutting in fearhers of peacocks. 
This exerci,se /!JS been fed, sheltered, and 
endured by friends lolger than the best of 
them often felt pcasihr’e, and unfauingly 
ertcourae?d by the living bamboo lovers whose 
paths crossed its composition-among them, 
Thomas Soderstrom and Cleofe Ca!deron at the 
Sm’thsonian Institution in IWashington, D.C., 
Oscar Hidalgo and Dickens Castro in Bogotj, 

Colombia, and Ruth McClure, the widow of 

Floyd A. McClure, whose life work both 
Inspired this book and furnished much of its 
matter. 

The staff at Sierra Club Books in San 
Francisco has patiently drawn order from the 
confusion of thousands of scraps of manuscript, 
illustrations, captions, boxes, tables, and 
whatnot, after waiting for them some three 
years beyond our contracted deadline. 
CratilJde to Eileen Max, David Spinner, L. lay 
Stewart, Cathy Flanders, and Danny Moses. 
Among hundreds who helped, special thanks to 

Stuart Chapman, who drew or retouched or 
redrew from poor xeroxes most of the many 
illustrations; to Kevin Quigley, who shared this 
work in many weird ways for five years and 
provided photographs; and to Julia Foster for 
drawings, as well as prolonged active suppo; t oi 
this obsession, toiling and traveling in the 
shadow of bamboo through some dozen 
countries, while giv:‘ng birth to our children, 
Sasa and Jesse, en route. 



A 
n PLANT PROFILE 

Bamboo grows more rapidly than any other 

plant on the planet. It has been clocked 

surging skyward a.s fast as 47.6 inches in a 

24-hour period. Astonishing vitality, great 

versatility, lightweight strength, ease in 

working with simple tools, striking beauty 

in both its natural and finished state-these 

qualities have givr-,n bamboo a longer and 

more varied role in human cultural 

evolution than any other plant. It has been 

most widely used for shelter, food, paper 

and countless articles of dai!y life like 

chcpsticks, mats, and baskets. But in 

addition to its more common tasks, 

bamboo has run a hundred hido’en errands 

in humdn history, huge and minute, crude 

and fine, dramatic and humdrum, from 

skyscraper scaffolding in Tokyo and 

phonograph needles in America to slide 

rules, skins of airplanes, and diesel fuels. 

Medicines for asthma, hair and skin salves, 

eyewashes, potions for lovers and poisons 

for rivals have all been extracted from 

different portions of the plant; and even 

the ashes of bamboo are used-to polish 

jewels and manufacture electrical batteries. 

The range of its uses is perhaps unequaled 

by any other resource: it has been 

employed in bikes, dirigibles, windmills, 

scales accurate enough to weigh crickets, 

and retaining walls strong enough to resist 

flood and tide. Split and twisted into 

27-inch diameter cables, bamboo built 

bridges up to 750 feet long in China; and 

bamboo fibers provided Edison, after 

fruitless experiment with other materials, 

with a successful filament in the first !ight 

bulb, a bridge of light. 

Ancient resident of earth, among the 

most primitive of grasses, here before 

people by some 700 to 200 million years, 

bamboo is also the first born, the Addm of 

!.he Atomic Age, through its survival of 

Hiroshima closer to ground zero than any 

other living thing. Its root-like “rhizome” 

and “culm”‘-as the stalk is called- 
compose perhaps the hardiest natural 

structure tc evolve in millions of years of 

restless experiment in cellular life on earth, 

and the most efficient laboratory that has 

yet appeared for braiding sunlight, water, 
and soil into forms which have for 

centuries proved super-useful for human 

needs. 

Bamboo is cosmopolitan in habilat, d 
plant with a thousand faces, a miracle 

mutant of adaptive forms.. It tolerates 

extremes of drought and drowning from 30 

to 250 inches of annual rainfall. It thrives 

in some twelve to fifteen hundred .species 

that are native to every continent but 

Europe and the poles, from sea level to 

12,000 feet in elevation, ranging in form 

from scrubby bushes used principally for 

cattle fodder to towering culms 120 feet 

high that provide sturdy beams with a 

diameter of nearly a foot and walls an inch 

or more thick. Abnormal culms of 150-180 

feet are also recorded. 

Although there are species that flower 

annually, bamboo normally reproduces 

asexually, without flowering and without 

seeds. New sprouts shoot up from the 
rhizomes, the underground growth that is 

squat and creeping in clumping tropical 

“sympodia!” species, but in temperate 

“monopodial” free-standing bamboo 

resembles a subterranean spaghetti of long, 

tangled runners that are jointed like the 

culms above. The ordinary method of 

bamboo arooagation is transolanting 



rhizomes, net planting seeds. However, at 

intervals depending on the species, 

sometimes as seldom as once a CentUry, in 

obedience to some clock ticking in their 

cells all the bamboos of d given kind, even 

groves from rhizomes transported 
generations before to distant countries, 

flower together around the world-and 

die. Seeds of bamboo are produced at this 

time only, but in sufficient abundance to 

have provided famine relief in India more 

than once in the history of that hungry 

country. 

The importance of bamboo at the 

earliest, most formative periods of human 

culture is suggested by the fact that it was 

deified in some primitive tribes, such as the 

Piyoma of Formosa. In others, man and 

woman were said to have issued from 

different joints of a single culm. The earliest 

mention of b,mboo in planet letters is In 

perhaps the oldest book alive and 

breathing, the I Ching, the Book of 

Changes. Disguised as an oracle, it 

contained the political mysticism of ancient 

China, a dense and handy guide to Change 

Design. Noting that change was the only 

constant, the sages of old playfully created 

in the book an intriguing game to help 

apprentice sages roll strategically with 

transformation rather than fruitlessly 

resisting it or trusting to blind luck. 

For one of China’s most admired 

virtues, (imitation, the sages chose the most 

distinctive feature of her favorite plant- 

the joints of bamboo. Observing that 

bamboo attained its astonishing and useful 

altitude by throwing a horizontal truss 

across at distances carefully determined by 

stress levels in the ascending culm, they 

used the node as an image of the adaptive 

aim that tacks with diplomacy through the 

crosswinds of social existence; of the thriit 

and measure that gives duration to all 

economies from the poorest peasant to the 

Sun of Heaven and his state; and of the 

central modesty that best bt fits the spirit of 

a tiny creature briefly wandering mountains 

and rivers without end. What constitutes 

proper “limits of growth” is a theme of 

present-day economic debate. !t is 

interesting that bamboo, which has 

extended its life limits further than most 

organisms in duration, distribution, and 

rambunctious vitality, is first cited in world 

literature as a symbol of a sane restraint. 
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Regin with your conclusion. 
-MONTAIGNE 

HERE COMES EVERYBODY 
n amboo is a plant o! ancient and increasing im- 

1 1 portance for humanity. Known as “the wood of 

tl 

the poor” in India, ‘.the friend of the people” 

in China, “the brother” in Vietnam, bamboo is 

much less known in the West than it soon will 

be. Increased population increases importance 

of the Great Yielders, such as bamboo, leucaena, 

eucalyptus . . rabbits. Superproductive plants and 

animals will be increasingly investigated as our own 

species becomes ever more productive. And bam- 

boo, under optimum conditions, can provide two 

to six times as much cellulose per acre as pine. 

Forests in general increase 2 to 5 percent yearly in 

total bulk or “biomass”; groves of bamboo increase 

10 to 30 percent. 

Through a tube, darkly: a brief fit of 
prophecy. 
World shelter and paper shortages will inspire look- 

ing closer at bamboo’s traditional oriental roles and 

Bamboo balJ Burma. This 
form is common in maivy 
oriental countries. 

modern variants. Lamination,, plybamboos, rein- 

forced bamboo-cement, and veneers will increase 

use of bamboo in housing as much as modern 

papermaking machinery in India has increased vol- 

ume of bamboo used for pulp. Some 35 to 40 paper 

factories in India used 2.2 miilion tons of bamboo 

in 1980 to make GOO,OOO tons of paper, 70 percent 

of their total paper production. Developing coun- 

tries generally will become more paper conscious, 

alert to paper’s economic, political, and cultural 

implications. Schools will begin to study and make 

paper, the unexamined basis of modern education, 

curiously exiled from the curriculum it makes possi- 

ble. 

learning revolution. 
The quite recent idea of universal education, now 

shared worldwide, is occurring at a time of un- 

precedented global pupulation growth. Raw 

materials to make&hools and to teach children to 

make and build and read and write in them are 

increasingly expensive. Cost-per-student is a critical 

aspect of all education design. Bamboo’s abundant 

growth, lightweight workability, and paper hi@ry 
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I never saw so tine .I chair 
as one which mostly 
wasn’t there, 
fashioned of the vacant air 
and elegantiy bent bamboo. 

If we did everytiring WC do 
in a style so spare and 
sightly, 
building iould keep ;?acc 
with birth; 
our lives, less littered with 
our mess, 
would sit more lightly 
on a wilder earth 
and trash it less. 

suggest a possible future in schools of a dimension 

as yet undreamt by Western educatnrs. 

Planetary norm. 
“Everybody’‘-this new idea in education-is the 

basic idea of revolution also. “Culture” for the few, 

purchased with ignorance of the many, is no longer 

a suggestible model for peopic who have heard 

other historical alternatives. Bamboo fits the every- 

body idea. There could never be enough silver 

flutes to give one to everybody in the world. There 

could, easily, be enough bamboo for all SO billion 

fingers on the earth to make and play their own. 

Bamboo is a possible planetary norm in the sense 

that its vitality, wed to human will, could easily 

1 produce enough for everyone. ior any of a thou- 

sand things. 

BarnLoo renaissance design. 
The industrialization of oriental cultures has intro- 

duced many changes in bamboo use thrm, yet the 

total volume of bamboo consumption ilas not di- 

minrshcd but Increased. Many morr prople are 

turning IO its ample c.apacity to serve hu:l-an need, 

and they have de:is& new, mcchalized exten- 

sions of ancient uses For a number of reasons, 

bamboo diffusion in the ‘!?~‘st has r;“: kept pace 

with the expectations of .rgronomists and plant ex- 

plorers who h&tie wit~~r’,~:.~-,,: its wonders in the East 

--but increasing human ropulations make it appar- 

ent that this prolific ok’ :Lly of human plrrposes will 

ieappear among us. 

It will be mot: renaissance than revc’,t,on 

when bamboo n.:;rms because the plant v, as once 

so intimate ,: part of some cultures in rr’ Lns of the 

Am& _ It rhat it was mythologized ;:. ne womb of 

thy : . P. Some species were so ttseful thdt wide 

el!l .:, v.nent without replantinr ,ed to the virtual 

extintion of the best bambcc, over vast areas of 

their original terrains. A bam.jou culture in Central 

ano South America would c ,ot be an alien introduc- 

tion bur J resurrectron r;!, native tradition, fortified 

by species and know-how from the East and ad- 

justed to the realities of present times. 

To any student of change design, a few main 

rocks in the road of Western bamboo development 

are readily apparent. Too few bamboo messengers 

are versed deeply enough in the cultivation and use 

to pass on the word to others. No bamboo farm and 

study center exists to train those with an interest in 

the plant. A number of important species of oriental 

bamboos have been planted in this hemisphere by 

the USDA and a hardy handful of botanists in gov- 

ernment experimental statrons and private groves. 

But there have been no skilled gardeners of history, 

“comprehensive, anticipatory culture design scien- 



DAWN IN THE WEST 5 

t&s,” coaxing bamboo roots deep into the daily 

consciousness of Western peoples. So when Sierra 

Club Books oHered to publish a book on the plant, 

some friends of bamboo asked themselves: What 

voice would whisper closest in a Wesiern ear! 

What was the method, where was a wind to shove 

b‘1c.k the clouds that smothered up the glory of this 

hamboo morning in the evening land! 

BAMBOO MORNING IN THE 
LANG EVENING 

A trntury .ago, in 1882, golden bamboo (Phyllos- 

(a( hv>. aurca), J hardy Chinese species now known 

on many an American lawn, was first successfully 

Introduced into the continental United States in Ala- 

hama. That same year, Thomas Edison was begin- 

ning a light-bulb factory--the world’s first-using 

filaments of bamboo. In 1827, black bamboo IPhyl- 

/(J.G~dch)4 nigral. the first hardy oriental bamboo to 

find it5 way west, stepped off a lengthy ocean voy- 

age from lapan into British soil. Two centuries back, 

in 1789, the fir!4 bamboo genus, Bdmbusd, was 

descnbrd properly in the finicky Latin of European 

botamsts--who had no native hamboos to examine 

-on the baG of a species nt;;v ralled #dnhLw 
arundinat ~a. a thorny staple pi i~.dia’s massive 

paper trade. 

Whatever date we pick as a significant mo- 

ment of the bamboo bridge gradually arching over 

oceans from the Orient to u5, by comparison with 

the millennia of highly developed bamboo technol- 

ngv there, widespread growth and use of this grass 

giant is only dawning in the Euro-American culture 

that still precariously dominates the West. 

But morning becomes noon. The methods ior 

using bamboo within the format of modern industry 

are multiplying. And researchers are multiplying 

who recognize that b.amboo is equipped to repiace 

in a number of uses-or indirectly decrease con- 

sumption of-three resources our century is finding 

critically scarce as it staggers towards its close with 

an increasingly crowded globe on its shoulders: 

wood, metal, and oil. Bamboo is a qluperrenewable 

resource, equipped in its genes to multiply at a pace 

that rivals the proven reproductive capacities of our 

race. Bamboo is extraordinary in many ways, but 

the basis for its other wonders is its unparalleled 

physical vitality, which has made bamboo so plenti- 

ful in so many places of the planet for so many 

centuries that people have found a thousand ways 

to relate to its other physical properties of strength, 

weaving ease, lightness, hollowness and visual 

charm. No other “crop” is so beautiful, with so 

many well-mannered and multihandy ways. None 

other has a past so romantic, complex, and curious, 

so stuffed with anecdote dnd legend. 

Bamboo lilament light bulb 
of Thomas Edison (1882:. 

Research gap. 
Yet no government in any country in the world is 

at present funding an adequate program of research 

and development in bamboo. Even the most bam- 

boo-conscious countries, such as India or Japan, are 

criticized by their own experts for lagging woefully 

behind in the possibie exploitation of their re- 

sources, while in Western countries bamboo study 

centers are virtually nonexistent.’ Individual bota- 

nists and agronomists in many countries are aware 

of the immense potential of bamboo, but lack of 

government funding keeps them from acting on that 

knowledge with appropriate amplitude. 

Some friends of bamboo traveled from the 

United States to Peru to survey the status of bam- 

boo studies in the West. We found friends of the 

plant everywhere, lovers of bamboo struggling to 

make its virtues more widely known: i-aiwan ex- 

perts visiting El Salvador to introduce new species 

and demonstrate bamboo waterwheels irrigating 

129 times faster than a small farmer could by hand; 
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corporations building tidy and attractive bamboo 

low-cost housing alternatives, crawling up the 

mountainsides in Manizales, western Colombia; 

large bamboo suburbs striding on mangle stilts out 

into the tides in southern Ecuador, near Guayaquil; 

private planters north of Lima in Peru with huge 

groves established first as windbreaks on citrus 

plantations and then used later in a dozen discov- 

ered, unexpected ways; and we found one country 

ready to formally explore a bamboo alliance. From 

luly 1981 to March 1983 we lived in a small basket- 

making village in Nicaragua, working with various 

government ministries to evolve a design for com- 

prehensive use of their bamboo resources with par- 

ticular focus on schools, the small farmer, and the 

village economy. Our work there is ongoing. 

DESIGNING DESIGNERS 
Plato, in The Republic, raises a question never an- 

swered. Any moderately large group requires some 

apparatus to enact its will-a state. Every state re- 

quires guardians who will act as watchdogs against 

5tupidiry and corruption. But who will guard the 

guardians? Victor Papanek, in Design for the Real 
World, rephrases Plato’s question in relation to in- 

dustrial designers. Who shall design them, and 

how? 

Of all the scientists who have ever lived, 90 

percent are alive today, exchanging technical infor- 

mation through a hundred thousand journals in 

over sixty languages. The volume of this informa- 

tion is presently doubling every fifteen years. To 

package it, papermaking machines now produce in 

one 24-hour day as much paper as a skilled vat man 

could make in ten years of 1 d-hour days working by 

hand. Newsprint machines 30-feet wide roll out 

paper at a half mile per minute. The people and 

technologies are available for communicating via- 

ble cultural objectives and enacting appropriate in- 

dustrial designs-for the many rather tt an the 

money. 

But the focus of the industrial design profes- 

sion, according to Papanek, is as if all doctors left 

general practice and surgery to concentrate on der- 

matology and cosmetics. Progress-if it is progress 

-is not keeping pace with people. There are more 

now without electricity than Before Edison, more 

without cars than Before Ford. The worldwide 

shortages of food, fuel, and housing are anxiously 

discussed on the world’s shortage of paper. “There 

was an old woman who lived in a shoe with too 

many children to know what to do . .I’ The art of 

annihilation is the only human science that has 

managed to keep pace with our race: Bombs are the 

only artifact we have in sufficient, even excessive, 

abundance for all. “Overkill’‘-a very modern 

word, not needed till now-describes the number 

of times all the existing bombs on the planet could 

kill all the existing people. 

Reentry. 
In this crunch of resources and common sense, it’s 

inevitable that increasingly students of the art of 

serving life rather than snuffing it should be turning 

to one of life’s most successful desgns for living. For 

all the shortages described above, many looking 

toward the human future find themselves contem- 

plating hints from our human past-and find bam- 

boo standing by all the centuries on h llf the globe. 

The comfy corner supertech has const ucted in part 

of one century of human history is tiny, bl;ef--as 

selfish as it has been vulgar-and fortunately draw- 

ing to a close. 

What can we do about it? Rejoin the race, 

reenter the real world of hunger, scale down our 

own needs to a feasible planetary norm, and begin 

to design an educational system for industrial de- 

signers in which wc:ld need is the prime determi- 

nant rather than fadmind. Shortly after this happens 

-as soon it must-these more humanely designed 

designers will begin to notice bamboo. 

CULTURE DOCTOR, CLIMATE DOCTOR 
When Oswald Spengler, the German philosopher 

of history (1880-l 936), decided in The Decline of 
the West (“Evening in the Eveningland” is closer to 

the German title? that the sun was setting on West- 

ern culture, he was obviously talking about his own 

cultural co:ner and economic group. The West 

wasn’t dying. What was dying was the violent unifi- 

cation of the rest by the West. For a while, a large 

part of the world was united-as a jail is united by 

guards-by European and then U.S. dominance, 

through the instruments of war and communica- 

tions technology, which are now serving to rip the 

empire apart. 

But sundown for the few is dawn to many 

millions. By the year 2000, for example, some 500 

million people will be speaking Spanish in twenty 

countries with a birthrate unrivaled in the West. 

Only 50 million or so, roughly 10 percent, will be 

living in the European country that gave birth, lin- 

guistically, to all the rest. By then, the United States 

and its uneasy alliances will be a shrinking fraction 

-15 percent-of the countries they confront. 

These excolonies are now in touch through a com- 



munications system quite different from the mo- 

nopoly prevailing wnen they were filled with “na- 

tive5” who’d never heard of one another. 

Privilege surrender and class peace. 
111 rhtb\tL p+es we are speaking both to those living 

Ihrough the sundown oi their class-at least to thdt 

‘rclncs mlnorlty WC’ imagine among them, groping for 

gr,~ccl;~l wavs lo surrender their privileges-and to 

Iho\e c Irl\htb\ experiencing a political and cultural 

down. II IL, interesting that “the woc;d of the poor,” 

,I\ h~~mboo I\ known in India, is also the most peren- 

11~1 ~VI pl,lnt of the rich man’s garden in the Orient. 

( !.:NY <i: <~ic!i over otcler isbues are united in their 

,&nir,ltlon oi its practicality and charm. Perhaps a 

\lnilldr rnt%~political alliance will emerge among 

r,& ,31! consclrvalionists of the West, as more peo- 

pl(l r(‘.lli/ct that bamboo is a green piece of planet 

I)ulging wtth more wonders than Aladdin’s lamp, 

cq~~~ppcd to provide people a multitude of things, 

\j,hllrt ‘1~ tlng r?n the wounded Ian&;lpe .~LI a merld- 

111g S.&V. II i\ one oi the largest and oldest devices 

oi Ihe c$,lrth to place more rapid order in that thin 

green illm, onto millionth its total bulk, that wher- 

v\jtJr not ga4led by human intrusion is the healthy, 

bre,lthing \kl:l oi a sensitive planet, the soil. 

P’ANT THERAPY 

II CI Irumpelrd ds a tri!mphof contemporary agri- 

culture In rhe Unit& Slates that 3 percent oi the 
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population produces the food for all the rest. Many 

hidden hours of hidden hands elude these statistics 

-deckhands and truckers coaxing oil from Arabia 

to Omaha tractors--but even if true, is it a desirable 

condition? If 3 percent of the people raise all the 

food, 97 pl2rcent are alienated from the soil and 

water and sun and subtle planet processes that hold 

us here. More and more people have been raised 

since childhood in a historically unprecedented di- 

mension of exile from the earth itself, an exile cele- 

brated as a blessed exodus from the bad land of toil. 

Contemporary with this exile, unprecedented de- 

struction of iorests, loss of topsoil, extinction of 

species, and elimination of native peoples have oc- 

curred. In the midst of this official mechanical mad- 

ness-in which each bushel of corn is costing five 

bushels of eroded topsoil, each bushel of wheat, 

twenty-here and there is a quiet voice, a dirtied 

hand raised for an intimate agriculture, regional self- 

sufiiciency, each of us once more a skillful and 

intim.lte a/1$0 ot the ways of plants and animals. 

Hug your local oak. 
Plants heal people. Living witll them is a most 

beneficial therapy, and their unprecedented ab- 

sence from our present urban designs may have 

more to do with the neurosis of our times than we 

imagi&. Bismarck’s physician urged him to hug an 

oak a half hour each afternoon as antidote to all the 

strains of his iron office. In order to practice this 

therapy, many harried Americans would have tc 

board a bus to reach the nearest tree and wait in 1ir.e 

to embrace it. In this cultural context, bamboo is 

suggested as one of the easiest of all plants to culti- 

vate and love and among the most rapid to regreen 

the globe. 

leaf/people ratio: the bamboo scab. 
Revegetation is critical for earth health as well as 

human sanity. An insane dimension of devegetation 

as prologue to a ruinous agriculture has lost, ac- 

cording to some estimates, one-third of U.S. topsoil 

in fifty years oi Industrialized and cY>emical agribusi- 

ness. This reckless loss of limited topsoil has corn- 

plex consequences that are coming at us quickly 

from our increasingly fragile future. In modern cit- 

ies, the leaf/people ratio is the lowest in history. 

Leaves are therapeutic principally because 

they pump oxygen, the reduction of which in brain 

cells has been clinically found to increase anxiety 

and the whole spectrum of negative emotions that 

compose the familiar attitude configuration of hur- 

ried urbanites. Urban bamboo can not only pro- 
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ducr building material on location to grow your loft 

or trellis or fence in your yard, it also spreads more 

square meters of leaves more rapidly, perhaps, than 

any plant alive. This airy green filter and a dense 

underground life renowned for erosion control 

rombine to make bamboo a healing iorce for soil 

as well as soul. As scabs on skin, bamboo acts on 

earth to regreen spaces gouged by humans. It has 

traditionally repopulated forested areas cleared of 

their main timber crop or fields no longer actively 

farmed and is presently refoliating Vietnam in the 

wake of U.S. defoliation efforts during the war.1 

Revegetation. 
The per-person reserves of wood in the world are 

dipping drastically. Only in China and South Korea 

are reforestation efforts outstripping use. Since 

China has doubled her trees since 1949, we must 

conclude it isn’t mere human numbers denuding 

our forests so much as uninstructed numbers not 

committed to a sane forestry policy-and a busy 

handful firmly committed to destructive greed. In 

the context of an urgent need for revegetation in 

many areas of the world, bamboo can take the 

weight off wood in a number of human uses, while 

playing the same roles as trees in modifying 

weather, controlling floods, diminishing winds, and 

guarding the soil. 

BEGINNER’S BAMBOO: ESPECIALLY FOR 
GENERALISTS 

In the beginner’s mind, there are many 
possibilities, but in the expert’s there are few. 
--Suzuki Roshl. ZEN M/ND,‘8EC/NNtR’S M/ND 

Specialization, and a consequent fragmentation of 

culture, plagues industrial societies, Monocrop 

mentality in modern agriculture is mirrored in mod- 

ern lives, shrunk generally to the sad dimensions of 

a “cdreer,” a two-syllable job. In Education Auto- 

mation, Buckmmstcr Fuller analyzes the history of 

the shift in U.S. higher education from a wholistic 

scttooling of generalists to the training of experts 

who knew more about less and were well condi- 

tioned to trade their deep but narrow wisdom for a 

wage. 

The) were grv’en the choice: king or messenger! 
Everyone chose to be messenger, running about 
with messages become meaningless, because 
there were no kings. 
-Franz Kafka, PARABLES 

The tyconns of nineteenth century U.S. capitalism, 

the industrial pirates Fuller calls them, treasured the 

global overview that was the base of their pcwer. 

They needed more and more well-trained, techno- 

logical lackeys, and they did not need competition 

from generalists with a comprehensive grasp of 

how the empire was put together; hence the design 

of htgher education in the United States, which they 

funded. The U.S. Naval Academy, before the intro- 

duction of radio aboard ships, was the only place 

deliberately training generalists, needed to assume 

intelligent direction of ships isolated at sea for long 

periods, able to shift decisions without consulting 

headquarters. But radio permitted the captain of 

each ship to be integrated in a command system 

directed from far away and far above. The U.S. 

Naval Academy immediately redesigned itself to 

train specialists. 

The global schoolhouse and the global grove. 
Whatever the cause of hyperspecialization in our 



schools, bamboo is an interesting antidote, a prime 

piece of unassigned homework in Western educa- 

tion that could un?e many directions of research, 

provide raw material for many forms of teaching 

aids and crafts, and landscape the campus. Hints 

for introducing bamboo at all levels of our schools 

as a subject to talk about and a source of projects 

to do are scattered through this text. We are partic- 

ularly anxious to address teachers, help them reflect 

on the possibilities of bamboo use In their particular 

climate and cultural context. Schools too northern 

for outdoor cultivation might find constructing a 

greenhouse with a bamboo polyhedra frame a use- 

ful project to create garden space. 

Locke, the British philosopher, in his “Essay 

Concerning Human Understanding,” confesses 

hrmself among those rambling, unbloody hunters 

who prefer to start game to shooting it. In like spirit, 

we content ourselves here with disclosing a dozen 

directions rather than carefully mapping one. Inspi.. 

rations rather than ready-made c.rrricuIums are in- 

tended. Occasionally, detailed descriptions for 

building a bamboo hen house or laying bamboo 

pipe are included to suggest the content of a more 

practical and explicit how-to bamboo. 

BAfb4BOOPHlLlA 
The bamboo oioneers in the United States-David 

Fairchild, I. A. Mcllhenny, F A. McClure-were 

characteristically generalists, interested in all things 

human in all parts of the world, and finding in bam- 

boo a specialization for generalists. The diversity of 

bamboo use, its global distribution, and the antiq- 

uity of its wedding with human will z:e features of 

the plant that make students of it residents of a 

tippling circle whose center is everywhere and cir- 

cumference nowhere, as some Western theologian 

once defined Cod. So studying bamboo makes one 

a beginner for life, which may account for the lon- 

gevity of many of its most famous lovers. 

lovers and venders. 
This perennial freshness is more amplified for us 

because bamboo itself is at a point of new begin- 

ning in the West, with directions of development as 

yet unknown. That is part of its excitement. A field 

as yet unfenced by experts, a virgin grove, is all the 

more open to amateurs-a word whose root mean- 

rng lies in the Latin word for “love.” Amateurs are 

always useful reminders to the sober specialist that 

affection is the sharpest lens, and that the most 

nimble scientist shares the passion of the true phi- 

losopher, who is not the husband, warden, vender, 
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barker, or press secretary of wisdom, but merely 

her lover-a mobile and wonderful uncertainty 

rather than a frozen role. 

Planet poultice. 
A cultclre doctor, prescribing healing motions for 

the rheumatic West, could do worse than bamboo 

as a totem plant and poultice for our social pains- 

not least of which is a marked decline in love of life 

and of our kind, our human kin. Bamboo enjoys a 

widespread and persistent history as an aphrodis- 

iac, reputedly giving more bounce per ounce than 

anything but a rhinocerous horn, which the rhi- 

zome of one species in India resembles so closely 

tfrat it has stimulated a fraudulent black market of 

love in which only an expert (pardon the word) can 

distinguish the real rhino from the rhizome. 

Handsome history now. 
Maybe more intimate acquamtance with bamboo 

traditions can foster keener lovers of history, the 

total spoor of our species, as well as lovers of the 

poor planet beneath history where the trash of error 

lands. The truest history, for us, is the one we are 

making. Bamboo’s vitality may inspire us to make 

more handsome history now, with a little help from 

our mutual friends. 

THE KING OF CHINA AND THE CLEVER 
CHILD 
Once upon a Zen fairy tale, the King of China called 

his three sons out back to the bamboo groves and 

said, “Before I die, I want to leave my throne to my 

wisest child. Tell me, please, what is the best thing 

in the kingdom?” The first son praised the country’s 

natural wonders and abundance, its noble moun- 

tains and its blooming plains. The second spoke 

eloquently and at length of what the human hand 

had heaped on the land-the roads and bridges, the 

temples and glistening palaces. “The best thing in 

the kingdom,” said the third, “is my own mind- 

for with this I judge the value of the rest.” 

Questing roots. 
The best resource of nature in the plastic and pol- 

luted kingdom of our days is that naughty hrrman 

intelligence clever enough to make a raprd rn:.>: of 

our planet, using-according to ancient masters 

and contemporary psychologists-only some 2 

percent of the computers tucked between our ears. 

That leaves 98 percent as yet untapped to clean up 

the trash. It obviously isn’t intelligence but clear will 

and agreements to learn that are lackirg, a generous 
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leap into a zone unfrequented by the specialized 

mind: thinking with the heart, learning to live and 

let live with our whole equipment. 

The world’s two greatest underdeveloped 
r~~ur~e’c x- !he human capacities for creative 
fulfillment, which are thwarted by hunger, 
poverty, disease, violence, and lack of education; 
and the mineral rich subsoils which ran most 
eff~rlently be utilized by the powerful, questing 
roots of trees and other perennial plants.J 

Bamboo bridges: appropriate travel and 
learning to learn. 
The more rapid the changes arolrnd us, the more 

we learn that Iif? is about learning. The Way is an 

ease in process, not a fixed goal. Western people, 

especially, have to replace dominion with dance- 

in schools, in agriculture, in family and foreign rela- 

tions. Bamboo, ancient and adroit changer, has 

been riding climates roughly 200 million years now, 

about four hundred times the life of our species. 

Perhaps it can help us really wake to our limited 

mornings, to flourish as durably. Bamboo’s diverse 

use is what most makes of it a maximal learning 

zone, a point where many interests overlap. Admi- 

ration for its virtues unites scientists and musicians, 

farmers and architects, craftspeople and artists, rich 

and poor, country and city, East and West. Ancient 

builder of many bridges, bamboo can also serve as 

a thin union between peoples of North and Central- 

South America, where we need, at this dangerok- 

and fragmented moment of a dwindling century, all 

the bridges we can find or build. 
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Beware of bamboo. 
In no way feel obligated to plod forward in these 

pages chapter by chdpter to the end. Dip, skim, skip 

-e;iter this grove at any point, proceed in any 

direction. But be careful: Beware of bamboo. It is 

emotionally invasive. This book may begin a muddy 

adventure dragging you far horn the safe shnp 

where you purchase it and the home where you 

peruse it. 

Lo not knowing where. Bring not 
knowing what. The path is long, the way 
unknown. None know how to arrive by 
themselves alone. We must seek help and 
guidance frcm more complete forces. 
-Russian fairy tale 

Map of the Tao. 
Sung dynasfy. 

northern 

CHAPTER 1. 
1. Ueda 1960; Varmah 1980 notes a sudden 

but still inadequate upswing in oriental 
bamboo research around 1975. 

2. Abend im abendland. 
3. Drew 1974. 

4. Douglas 1976, via deMoI i978:96 





“One of the most thorough investigations of 
the uses of bamboo, by Hans Sporry j-79031, 
lists 1,048 uses, from Japan only, of articles in 
his own collection. Another 498 ornamental 

uses brings the total to 7,546. These uses, 
with variations, would stand almost as they 
are for China as well. One cannot live long 
in a country where bamboos grow and are 

used by the people without feeling that 
bamboo has contributed a great deal to their 

progress, and that the mastery of its uses 
marks a cultural stage in the development of 
their civilizations. Archeologists would indeed 
be justified to incorporate, in their historical 
outlines for tropical and subtropical Asia, a 
definite Bamboo Age comparable with that 

of Stone or Bronze. 
“it is no wonder that native craftsmen soon 

found such a workable material a broad field 
for cultivating their genius. Because of its 

great tensile strength, its capacity for splitting 
straight, its hardness, its peculiar 

cross-section, and the ease with which it can 
be grown- a combination cf useful traits 

found together in no other plant-bamboo is 
~.VF of those providential developments in 

nature which, like the horse, the cow, wheat 
and cotton, have bee11 indirectly responsible 

for man’s own evolution. ” l 

HANDY MAGIC: 
BAMBOO APPROPRIATE TECHNOLOGY _ 

il 

rnong the most uSele>s uses of bamboo re- 

corded, the Everest of irrelevance is that em- 

bodied in an observation of one osbeck who 

I 

published an account of his voyage to China in 

1771: “Laborers are obliged to pare their nails, 

but people of quality let them grow as long as 

:hey Mill, keep them very clean and transparent, 

and at night put little cases of bamboo on them. 

Verv long nails are a token of elegance, and shew 

that the wearers are arrived at a thorough pitch of 

geriteel helplessness.” 

This tiny monument to the antihandy can stand 

ds a perfec: counterpart to the sane resourcefulness 

that has characterized bamboo use for millennia 

wherever its abundance has provided people a pro- 

longed chance to explore alliance with the plant. 

Technologically, bamboo is “rampantly invasive” 

-as some of the species are called in nursery cata- 

logs. If bamboo is broadly available in a culture for 

an extended time, its cheerful readiness to service 

human need creeps into people’s lives at every 

crack and cranny and seeps deeply into their 

affections as well. There is almost nothing that the 

Chinese, in particular, have not fashioned from 

bamboo in the course of the lengthy evolution of 

their technology, which Joseph Needham docu- 
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75 times as much iron, 100 times as much copper, 

200 times a5 much lead, 7’5 times a5 much zinc, 250 

times a5 much tin as i5 now extracted annually.“r5 

The grt,lter the imbalance of the metai and oil 

resource distribution, the greater the constant ex- 

pense of more metal and oil to defend the embat- 

tled castle. 1 he ljrrited States is a pseudo-Eden 

under seige. Nearly 85 percent of humanity lives 

outside the shiny garden. We are acting out an 

unreal fai:y tale. A possible norm must replace the 

glittering exception as the objective of the great 

cuirural quest. There isn’t enough glass, there aren’t 

enough coaches, for everyone to get the shoes and 

ride of Cinderella. There could be, easily, enough 

bamboo. For a thousand things, for 6 billion people; 

it is a feasible planetary norm. 

Migration to margins: a sane response to 
urban sprawl. 
A number of recent books help demonstrate that 

the increases in energy consumption of industrial 

societies cannot continue. Soft Energy Paths 
(Amory Lovms 19771 and Rays uf Hope: Transition 
lo a Post-Mroleum World (Denis Hayes 1977) are 

two that deserve mention. A cofunction of “hard 

waterwheel. 

errcrgy paths” is the ever greater centralization and 

“implosion” that is a chief feature of our urban 

times. Ironically, greater ptrys;cal densities seem to 

Increase sociai fragmentation and a drastic decline 

in human intimacy. The closer our bodies are 

jammed together, the more our spirits and families 

fall apart. The hope of appropriate technologists is 

that small technologies can help halt the great mi- 

gration to towns by making the modern village via- 

ble as a way of life, enriched, not destroyed, by a 

development scaled to local need and resource. 

Bamboo’s ample possible role in this decentraliza- 

tion is hinted at by the brief examination in this 

chapter of some pieces of its past. 

APPROPRIATE BAMBOO CATALOG 

A A-frame houses, angklung, 
activated charcoal, antenna supports (TV 
acupuncture needles, and radio), 

airplane wing aphrodisiac, 
members and stress arbors, 
skin for fuselage, arrows and arrow tips, 

alarms, ashtrays, 

alcohol, awnings. 
I anchors, 
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size on being beaten with a bamboo staff.“‘O (See 

nuicdl instrtments. ) 

APHRODISIAC. Bamboo makes the heart beat 

fonder-at least an old tradition ha, it that lnvers 

can be more loving with treatments of tabasheer 

(see under T). But the plant probably earns its most 

handsome price per polund in a fraudulent traffic 

described by Varmah: “The rhizome of Den- 

drot--dbmus harnilfonii with slight trimming and 

dressing, is an exact replica of a rhinoceros horn 

which fetches a fabulous price as an aphrodisiac. 

Only an expert perhaps can identify the imitation 

rhino horn from the real.“‘0 

ARROWS. In Japan, heudosas~ japonicd is known 

as merake or “arrow bamboo” for the shafts made 

from its branches. A very common ornamental, it 

was perhaps the earliest hardy oriental bamboo in- 

troduced into the United States around 1 860,20 and 

groves are widely avaiiable for those who have a 

strung but empty bow. Above all, arrows must be 

straight and light, so the wood of many bamboos 

can be made to shape them. In the Zen tradition 

archery is a mirror of the soul, its practice a physical 

discipline that hones the mind: “You are the target 

if the archer misses the mark, he looks for the 

error inside. ” Zen in the Ar! of Archery is a well- 

known account of a German, Eugen Herrigel, 

studying under a Japanese master: 

“The right art,” cried the master, “is purposeless, 
aimless! The more you try to learn how to shoot 
for the sake of hitting the goal, the lek5 you will 
succeed You have d much too willful will. 
You think that what you do not do yourself does 
not happen We master archers say: with the 
upper etild of the bow the archer pierces the skv; 
on the lower end, as though attached to a 
thread, hangs the earth. If the shot is loosed with 
a jerk there is danger of the thread snapping. For 
the purposeful and violent people, the rift 
becomes final, and they are left in the awful 
center between heaven and earth.” 

“What must I do then!” I asked thoughtfully. 
“You must learn to wait properly.” 
“And how does one do that!” 
“Ey letting go of yourself, leaving yourself and 
everything yours behind you so decisively that 
nothing more is left to you but a purposeless 
tension.” 

Austin (136-43) provides twenty-three photo- 

graphs on Japanese manufacture of bamboo bows 

and arrows. The lamination of wood and bamboo 

in the bow may be the oldest surviving use of this 

important modern industrial practice. 

B Baby carriages, bolts, 
bagpipes, bookcases, 
barrels, books, 
baskets, booms, 
beads, bottles, 
beanpoles, bowls, 
beds, bows (archery), 
beehives, boxes, 
beer, bracelets, 
bikes, bridges, 
bilge pumps, brooms, 
blinds, brushes, 
blowguns and darts, brush pots (washers, 
boards, and rests), 
boat hoods, buckets, 
boats, buttons. 

Baskets: a bamboo boot camp. 
Any design for development of bamboo as a re- 

source in Western cultures will quickly bump up 

against baskets and mats and their makers. Basket- 

making and weaving skills are the basis of ancient 

10 by 30 foot rolls of walls delivered by oxcart to 

house sites in a number of oriental countries, a main 

component of Eastern shelter. 

Basketry is also basic in lacquerware (q.v.), and 

in the modern manufacture of plybamboo in all 

forms, from building panels to laminated salad 

bowls and plates. 

Basketmakers represent the; main bamboo 

work force in many areas of bamboo use. Future 

development will start in their villages and should 
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be aware of the sociology of basketmakers. They 

tend to work in family group>, with children eased 

early (around 8) into the errand. Basketmakers are 

usually bad!y paid and poor. For some, drinking 

seems an occupational hazard. They harvest their 

raw material and often market their own goods, so 

they experience a spectrum of natural and social 

realities which many professions fail to roam. 

Working at home, at their own chosen pace and 

hours, at tasks possible for children to join, there is 

a wonderful overlap of family and workspace possi- 

ble among those practising the art. Men and 

women, young and old join in the work, though 

heavier aspects of It-harvest transport, splitting 

large culms or weaving big cumbersome market 

baskets--are usuallv reserved for men and older 

boys. Basketmaking families are geared to sprints of 

production at crisis times, seasons of the year which 

require for some harvest or some fiesta a sudden 

rush of work. They also have that independenr spirit 

of being their own bos: a life mood shared with all 

artisans; circus families; cab drivers in the modern 

urban scene-all those whc earn their living un- 

watched by employer’s eye, 

Basket- and mat-makers as a work class repre- 

sent the largest body of teachers available in any 

culture to introduce people new to bamboo to its 

basic handling from grove to market. A basket vil- 

lage with a large number of families involved in the 

craft is a ready-made school, a bamboo boot camp 

for those wishing to combine what you can find out 

from the books with what you can find out from the 

baskets and from the fields, from the fiber and the 

people splitting it. 

~AWETS. China, Philippines, Jaoan. “Since earliest 

times, baskets have occupied a prominent position 

in Chinese civilization. In the Book ol Songs and 

the ancient Ri[ua/s. many terms for various kinds of 

baskets occur. We read of round baskets of bam- 

boo, of square shallow baskets of bamboo or straw 

. The young bride offered fruit in a basket to her 

father-in-law, and since men and women should 

not touch hands, the woman should receive gifts in 

a basket. Baskets in funeral ceremonies were 

placed near the coffin filled with cereals for the 

departed soul, a custom still of farmers around Pe- 

king, who bury their dead with an oval basket of 

willow twigs, which serves as a grain measure in 

ordinary life. 

“We also hear of industrial baskets fish 

traps set at openings of dams; and in the silk indus- 

try, the main occupation of women, the tender 

Cock cage from a Hakka 
village in Kowloon, Hong 
Kong, 20th century. 

leaves of mulberry on which the silkworm feeds 

were gathered in deep baskets, and a square basket 

served for depositing the cocoons. Basket trays still 

plav an important part in the rearing of silkworms. 

“In northern Chi:ra, baskets are part and parcel 

of the rural population. Plain, practical, strong, du- 

rable, they are used chiefly for agriculture: collect- 

ing and carrying earth and manure, winnowing, 

storing grain, transportation. . The home of the 

artis!ic basket is in the Yangtse Valley and south. 

Here we meet in full development the flower basket 

with a great variety of shapes and graceful handles, 

the picnic basket with padlock, the neat traveling 

basket in which women carry their articles of toilet, 

and the ‘examination basket’ in which candidates 

visiting the provincial capital for the civil service 

examinations enclosed their books and writing 

materials, as well as the cozy for tea-pots, more 

practical and efficient than our thermos-bottles, 

and the curious pillow of basketry weave. The bas- 

ket boxes with raised and gilded relief ornaments 

are also characteristic of the south. 

“Chinese genius developed baskets unknown 

in other countries. Basketry was combined with 

other materials like wood, metal, and lacquer. Its 

appearance was enlivened and embellished 

through processes originally foreign to the industry. 

Many basket covers display a finely polished, black 

lacquer surface on which landscapes or genre pic- 

tures are painted in red or gold. Others are deco- 

rated with metal fittings (of brass and white metal) 

finely chased or treated in open work. Delicate 

basketry is applied to the exterior of wooden boxes 

and chests, even to silver bowls and cups. In this 

association of techniques, Chinese basketry has 

taken a unique development which should be seri- 

ously studied by our own industrial art-workers.“L1 

Porterfield lists thirty-two types of baskets on 

sale in Shanghai in 1925. Among them were water- 
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goat-shaped flower basket, 
Wen-thou, Chekiang, 19th 
century; 8 ?4 ” high, IO’% * 
wide, 14” long. 

bottle baskets, sandwich, wastepaper, fruit, gar- 

dener, cake, flower, travel. clothes, picnic, tea, 

food, market, egg, sewing, suitcase, washing bas- 

kets. Others were named for their shape: open- 

work square, closed-work square, boat shaped, 

basin, partitioned, round, oval, and cylindrical.‘* 

BEEHIVES. “Joints of the larger bamboos are also 

ur.?d for beehives. A closed bamboo joint or one 

cut in two and again tied together with strings is 

suspended horizontally under the roof of the house. 

A small hole made at one end enables the bee to 

enter.“” Dendrocalamus asper, with an .8-inch 

basal diameter, is similarly used in Nicaragua. Any 

bamboo of ample diameter will do. 

BEER. Bamboo.beer is made from the dark, long- 

grained, ricelike seed of flowering culms of Arundi- 
naria hookeridnd in its native Sikkim. The species 

was named by Munro for its discoverer, J. D. 

Hooker, who reports this practice in his Himd/dydn 
journals. 24 

BIKES. Bike frames are basically a triangle of joined 

tcrbes with appendages used to meet and drive 

wheels. They were manufactured of bamboo in 

Europe in the late nineteenth century.25 “It is not at 

all fanciful to point out that turniture, scaffoldings, 

and other erections of tubular steel make use at a 

more neotechnic level of exactly the same princi- 

ples of structural strength as the ancient applica- 

tions of the bamboo tube.“*b 

“The bicycle is a major mover of goods in 

the Third World. Loads can be tied directly to bi- 

cycles or placed in special frames, baskets, a&id 

trailers . . .I127 ” Pedal power” considers bikes from 

a perspective unfamiliar to most of us because the 

energy soup in which we swim in the United States 

rarely makes it necessary to generate our own. But 

as a power source as well as a vehicle, the bike is 

“in many respects the most efficient machine ever 

developed” on the earth. *a The possible relation of 

bamboo bike frames, sidecars, trai!ers, and carrying 

baskets to Third World transport and pedal power 

is a research field as rich as it is faliow. China pro- 

vides ample precedent for the wisdom of rlike pro- 

duction as a way of both solving many problems of 

domestic transport while tooling up for heavier in- 

Bamboo bike frames, man- people to move about than 
ufactwed in late 19th cen- any other nation, has 
tury furope, make sense found the bike to be the 
for mdss transport in many most energy-eficient 
developing countries method of doing it. 
toddy. China, with more 

dustrial development. Pedal power makes even 

more ancient sense than black, red, yellow, and so 

on power because physics is older than species and 

race. With pedal power you can run pumps, mills, 

light bulbs, saws, and many other small-scale 

power tools. In many ways, the pedal could be 

whirling at the fertile center of the Modern Village, 

everyone riding seventeen minutes a day (kids 

thirty) to generate independence or reduced reli- 

ance on centralized energy sources, a fat spider 

with skinny legs. The U.N.‘s Food and Agricultural 

Organization (FAO) says energy from thermal and 
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hydrrleiectric stations is sliced like most modern 

pies: 80 percent for urban industry, 10 percent for 

urban people, and 10 percent left for rural areas- 

88 percent “powerless” in poorer countries. This 

dark light bulb helps keep the down down in many 

way\. tSee ~/indmi/k for reflections on windbikes 

for dec.entralized irrigation.) 

HLOWLUNS. H,~mhoo k,lowpipr\ or blowguns 

h.l\(s c~stc.d #I long tinit’ in many scattered Ioca- 

t~trns on th(s ta,lrth. Known to thr Iroquois, Musk- 

hogts,lns. Cht~roht~c~, ,mtl oth(br North and South 

:\rllc~rlc,~n tribt+. tht4r UY+ is perhaps most devel- 

o~)cvl 111 :\\I,~. 

.I hI~l,i\ <in \I)t’t itb5, S,rrnl~ur,r ~vr,ryi. has the 

grcx,ltcbst rt~tordt4 Int~~rnod,ll length among bam- 

Ijoo\. trorrl nc)cic~ IO nodcb mr~asured 85.5 inches, 

ni.:klng H L\‘~.I\‘I ~\ n,itur.ll cholc-cl for blowpipes in 

th(~ .ms,l ot Its growth and hr4ping to e\tabtish the 

rc~put,ltion oi M,ll,lv,in blowgun\ as the br\t in the 

world.“” “Tht* J,~coon+, or Treemen of the Malay 

Arc hipclago, 4ioot out poisoned arrows with such 

dr,ldl\ aim that thtsv c’vc’n kill tiger5 with them.““’ 

Blowpipe’\ art’ ~~ h,mdy hunting device because thev 

rt~(tuir(~ no \ophi\tic .ltc4 tool bag to produce or 

rtkpdir. ThtL\ drtl ligtil to cdrrv, made of a material 

locally abundant, shoot small dnd equally light darts 

oftc,n iashioned irorn the same plant, dnd are car- 

ricd easily in ample numbers in quivers cut also 

irorn bamboo. Two hundred darts are packed for 

huntinK trip\ bv ant’ South Arneric,ln tribe. Blow- 

pipes\ ‘In’ ‘KC ur,lttb up to -10 yards and since their 

+nt ilight tlotls not disturu animals, a poor shot 

gt’t\ a second chance. With the proprr rye and 

lungs behind them. the weapon displays amazing 

.I( c ur,lc v, pentatration, and range: A British police 

officer in Malaya reports seeing native hunters bury 

darts 3 inches deep in deer at IO0 yards. The Jivaro 

oi Ecuador can hit <I humrningbird at 50 yards- 

with the ultimate howitzer of blowpipes, a piece of 

bamboo 17 ieet long. 

Blowpipe huntin,> 0 skills were called upon as 

needed by many tribes in the Orient to defend 

themselves in wartime against invasion by hostlIe 

neighbors. The Subanon from the mountains of 

Mindanao in the Philippines are a peaceful and gen- 

tle people who, without their poisoned darts and 

blowguns, might have been exterminated centuries 

ago by neighboring tribes addicted to the arts of 

war. The Dyaks of Malaya in World War II used 

8-foot drilled wooden blowpipes against Japanese 

sentries with fatal efficiency in the Brunei area near 

the Palawan Islands. Curare, the poison used by 

South American Indians for darts, is supposedly a 

painless but infallible killer that affects the end 

plates between muscles and nerves, disconnecting 

them and consequently stopping the action of the 

heart and lungs In a blowgl;n battle, there are no 

wounded-only living and dead. If you’re hit, you 

get 15 minutes to regret you didn’t know more 

dbout blowguns.3’ 

Boat cabins of bamboo are 
lightweight, easily lashed 
to the vessel and easily re- 

BOATS. “Although bamboo generally is not fit for 

the construction of boats or canoes, Chr. Costa tells 

us of a sort of bamboo in the Moluccos (most prob- 

dbly Cigantoch/oa maxima ), which produces such 

thick halms (culms), that the single joints split in 

halves are used for little canoes, in which two men 

are said to find place! For masts and spars of small 

native vessels bamboo is in general use. The outrig- 

gers of canoes peculiar to the Philippines and Cey- 

lon are all of bamboo. The other parts of a boat, 

such as cabins, etc., are usually constructed of bam- 

boo on the same principle as houses.“” (Cf. also 

caulking, fishing, junk,, rditS, dnd )di/s. ) 

Booms are one of dozens 
of uses bamboo has 
aboard ship. Notice the 
method of tying thrx sail. 
Eeczuse of their light 

weight, bamboo frames 
and booms dre d/so useful 
for scenery in shoestring 
theater, especidffy for dm- 
butant street p/dyers. 
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BRIDGES. Bamboo bridges of many designs 

abound in China and throughout the Orient. In 

western Yunnan. primitive bridges made of bam- 

boo cables droop across gorges with one end fixed 

;ower than Ihe other. Bamboo tubes greased with 

yak butter slide down the cables, with a cradle 

hanging from them in which people and animals 

Bamboo provided the fiber branches or small diameter 
for the first suspension 
bridges, whose various de- 

bamboos, and cables 

signs combined whole 
braided of workable spe- 

culms, woven strips ds 
ties such as Cigantochloa 
apost “string bamboo, ‘I a 

warp to a woof of favorite for bridges in Java. 

; ide. The catenary suspension bridges of wes: China 

are also constructed of bamboo cables: 

made in the same way as those used for 
towing ships agdin>t the current of rivers, but of 
large1 dimensions. Bamboo strips from the inner 
culm form a core in the center of the rope, and 
round them is woven a thick plaiting of bamboo 
strips taken from the outer silica-cont.:ining 
layers. The plaiting is 50 done that the outer 
portion grips the core the more rightly Ihe higher 
the tension. Such rrpes are generally about 2 
inches thick, and three or more twisted together 
form one of the bridge cables. When placed in a 
testing machlne, the straight inner \irand$ break 
first, while the plaited material shows very great 
strength, pot rupturing until a stress oi 26,000 
pounds per square inch is reached, though an 
ordinary 2-inch hemp rope can carry a stres, of 
only about 8,000 pounds per square inch. 
Moreover, the silica-containing outer surface 15 
very resistant to wear, e.g., d@lSl rock surfaces, 
which is naturally important both in lowing and 
bridge cables.” 

(See cables, below.) A bamboo suspension bridge 

over the Ri;,er Min, in Szechuan, the largest of its 

kind in the world, is described in E. H. Wilson’s A 
Naturalist in Western China. 

This remarkablr structure i% about 250 yard5 
long, 9 feel wade, built entirely of bamboo cable\ 
resting on seven supports fixed equidistant in the 
bed of the stream, the central one only bring of 
stone. The floor of the bridge rests across IO 
bamboo cables, each 2 1 Inches in circumference, 
made of bamboo culms, split and twisted 
together: five similar cables on each side form 
the rails. The cables are all fastened to huge 
capstans, emb&zied in masonry, which are 
revolved by means of spars and keep the cables 
taut. The floor of rhe bridge is of planking held 
down by a bamboo rope on either side. Lateral 
strands of bamboo keep the various cables in 
place, and wooden pegs driven through poles of 
hard wood assist in keeping the floor of the 
bridge in position. Not a single nail or piece of 
iron is used in the whole s1ruc1ure. Every year 
the cables supporting the floor are replaced by 
new ones, they themselves replacing the rails. 
This bridge is very picturesque in appearance. 
and d mosl ingenious engineering feat.lJ 

Bamboo cables were the earliest structural ele- 

ment in the history of engineering to be used for 

suspension bridges, which originated in western 

China and the Himalayas. Their antiquity is not pre- 

cisely known: They are mentioned as early as A.D. 

399 in Chinese literature by a Buddhist monk en 

route to India. Of great strength-a bamboo cable 



A Chinese postage stamp 
honors the River Min bam- 
boo bridge, design fore- 
runner of many Western 
bridges. 

01 J-inch diameter can support 4 tons-these an- 

cient bridge5 5pannrd distdncrs up to 76 meters 

without central supports. A number of different 

kind\ oi suspension bridges simpler than the com- 

plex >tylc spanning the River Min-whose cables 

could be “tuned” like violins--are amply illustrdtrd 

in Hidalgo ( 1974: I5 l-71 ), who also includes some 

cxight different design5 for rigid bamboo bridges, 

derived partlv irom Indonesian designs, partly from 

the British military bridge5 in &id. Hidalgo’s native 

Colombia and many other mountainous Latin coun- 

tries that canno afford the expense of conventional 

modern bridges would do well to reflect on tradi- 

tional oriental de+ns. Kurz (223-41, in addition to 

describing briefly “bamboo bridges in general use 

all over India and Eastern Asia,” mentions the use, 

in Java, of flo,iting bamboo bridges as well: “true 

pontoon-bri(j~es are constructrd on the same is- 

Idnd, where the pontoons are substituted by strong 

bamboo rafts, which rise and fall with rise and fall 

of the river or of the tides.” 

BRUSHES. The prevailing communications technol- 

ogy is a main shaper of all cultures. At the ddwn oi 

the Ea$t, from Jordan to China, we find the bamboo 

Chu, the modern Chinese rule. Here, six strokes- 
ideogram for bamboo. Cal- 
ligraphy is intimately 
bound to painting, in 
which the elimination of 
the inessential is a primary 

two culms and their atten- 
dant foliagesum up the 
grove, in which each stalk 
can hold 80,000 leaves. 
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brush and the bamboo pen tq.v.). Bamboo exerted 

enormous impact on the duration of cultural mem- 

ory as the earliest widespread writing technique in 

China, and the word for it roams widely through the 

Chinese language. (See fishing. ) 
Ideograms were supposedly invented in the 

time of the Ku Wcm or Ancient Learning-around 

2600 E.C.--by Ts’ang Chi, a minister with four eyes 

who was presumably doubly clever in conse- 

quence. Among the simple radicals, the 214 roots 

or bones used as an etymological alphabet to clas- 

sifv some 49,000 ideograms, a common one is chu, 
“bamboo,” a stylized but recognizable picture of 

two canes side by side, with strokes suggesting 

leaves and branches. As a radicai, chu in turn forms 

part of a large number of ideograms. How deep and 

far c-hu has run through Chinese, how “invasive” 

the radical has been in the language, how many 

words share its strokes, would be interesting to 

know, and fairly easy for a native speaker to deter- 

mine with a good dictionary. 

The Chinese people value their past, and a 

large measure of their early aHection for bamboo 

Brushes of bamboo, hold- ferred alternative. Some- 
ing the fur of every imag- times, bamboo branches or 
inable animal, have been thin culms we buried for 
favored by Chinese artists several months, while mi- 
for centuries. In d conces- croorganisms devour the 
rion to ceremony, hedvier, starchy parenchymd tissue 
more ornate, and more es- that holds the fiber in 
pensive brush holders have place; the brush and han- 
been ritually presented dle remain a seamless 
and used, but the simple whole, as .oictured here. 
bamboo remains the pre- 

must derive from its help in preserving their tradi- 

tions intact. Much of the history of Chinese custom 

and technology ties embedded in Chinese. Long 

after the solid things returned to their composing 

dust, the trace of them remained encased in ideo- 

grams through the fleeting and varied pressure of a 

bamboo brush flowing quick with ink and con- 

sciousness above thin strips of bdmboo strung to- 

gether like a fan. Some dug up in A.D. 281 had been 

buried 600 years or more-around 3X B.C.-and 

preserved details of Chinese history back to 2250 

B.C. 

For white-washing, Chinese masons use brushes 
made of thin bamboo slips fastened together and 
secured in a handle of bamboo. The Malay has 
similar ones, but beats with a mallet the whole 
end of a bamboo joint until dissolved into fibres 
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Bamboo water carrier. The 
four nodes are easily 
knocked out for a cheap, 
lightweight, virtualli un- 
breakable jug. Its surface 
per volume is small, which 
means less spillage on the 
trail. 

The small brushes, used in China for coloring 
pictures, are also made of fine bamboo shavings 
rntroducrd mtn a small holder nf bamboo.j5 

BUCKETS. “We do not ordinarily think of bamboo 

as a wood appropriate to the joiner’s art. However, 

the making of the bamboo buckets and tubs used as 

containers for cooked rice is a trade in itself. Some 

thirty-odd tools, each with a special function, com- 

pose the kit of the maker of these bamboo ves- 

sels.” lb 

“Single joints of larger bamboos serve well for 

small water buckets. Thinner joints are cut just 

below the nodes, and the Indian obtains in this way 

little tubes, solid below, in which he keeps fluids, 

honey, sugar, salted fish, or fruit just as we do in 

bottles and jars. Many a Javanese can be seen on 

market days carrying home in this tube, suspended 

from bamboo string, the oil, etc., that he wants in 

his little household.“J’ 

C Cables, 
cages tbrrd, cricket, 

tiger), 
candlesticks, 
cdne5, 

canteens, 
carts, 
castanets, 
catalyst ttabasheer), 
caulking, 
chairs, 
charcoal, 
chisels, 
chopsticks, 
churches, 
cigarette holders, 
clothes racks 

(pins, and poles), 
clubs, 
colanders, 

combs for hair and 
hand looms, 

cooking vessels, 
coops for chickens 

and ducks, 
couches, 
cow bells, 
cradles, 
crates, 
cribs, 
crosses, 
crutches and 

equiprnent for 
handicapped, 

cultures (ior bacteria 
in lab tests), 

cups for drinking and 
waterwheels, 

curtains. 

CABLES. “The historic travels of Marco Polo were 

among the iirst to reveal to the Western world the 

domestic value of bamboo. He tells how the Chi- 

nese manufactured cables for towing ships by first 

splitting canes their whole length into thin pieces 

and then by twisting these together into ropes three 

hundred paces long. II is interestmg to note in pass- 

ing that engineers experimenting for the Whangpoo 

Conservancy Board found twisted and plaited 4- 

inch ropes made with material taken frrJn1 the outer 

eighth of an inch of bamboos being used to tow 

junks up against the current of the rapids In the 

gorges of the Yangtze River and estimated that thr 

working stress was about 10,000 pounds per square 

inch of the material, thtj tension every now and 

then bemg doubled.“‘8 “On a journey up the 

Yangtze m 1908, Enterer made some measurements 

on the bamboo cables used by the junk haulers. He 

reckoned a tension of 7,362 pounds per square 

inc-h, of the same order as that normally taken by 

steel wires, yet the breakages were very few 

Moreover, M hile hempen ropes lose some 25 per- 

cent of their strength when wet, the tensile strength 

of plaited bamboo cables increases about 20 per- 

cent when they are fully saturated with water.“l‘r 

Bamboo cables are available in lengths up to a quar- 

ter mile. AS many as three hundred men mav be 

tugging on them in the Yangtze rapids. 

CANDLESTICKS. “Candlesticks are made of bam- 

boo, superior to those empty bottles that European 

travelers often use. A node is left in the middle of 

a section of thin bamboo wide enough to receive a 

candle, with the portion below the node divided 
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Grab the future in one hand. 
in the other, the past; 
sooner or later, 
vcu’ll have to put them down 
Shoc.lder wind and moon 
on a bamboo pole- 
you’ll have to unload them 
at lclst. 

-Tze-chiang 1959r2.5 

Into thrc~c~. A stone wedged between these three 

ttrrnrshc=, a tripod canrllestick.“Jrl 

CARRYING POLES. “BIG bamboo Poles are used for 

carrvtng hea~v loads in China. In the cities one 

rritcbn hclar< thra iamilr.lr .tntiphonal ‘heigh-ho’ing, 

IIK~K atrng that a heavy load is being moved some- 

wht~rt~ Thcb heavrer the load, the louder and more 

,rgonr/t~d the r hant. The load is suspended by ropes 

iron1 thtb m~ddlc, and the ends of the pole rest on 

thrb shoulders oi two men. In the case oi heavier 

loads, Itirk ends 0i tlira primary pole may constitute 

th(s center loads oi two serondary poles, the weight 

thtan bthrng drstrihutt~rl between iour men instead of 

two. The c-hantrng, helps the men keep time, a very 

rmportant iac tor in transporting the load easilv. 

Thev g:(bt into the swing and can take advantage of 

the ret oil oi the pole to make their steps forwards. 

In this wav the, load is always heaviest when the two 

men, takrng the iirst case, have both feet on the 

ground and lightest when thev are taking a step. On 

the same prrnc~ple, towed bodts always have the 

towline fastened to the top of a bamboo mast be- 

cause of its springiness. It gives with the step of the 

pullers, vet at the same time exerts an almost con- 

stant pull on the boat. A split pole about five feet 

long, tapered except for .I ~rn4l knob at both ends, 

serves as a carrying apparatus for one man alone, 

a small load suspended from each end and the 

whole balanced on the shoulder.“Jr 

“The use of bamboo for pikolan (carrying 

poles) is general amongst Malays, and even chil- 

dren are fond of appending their load (and were it 

on!y a iew plantains) to a bamboo stick for the 

purpose of “pikol” as this mode of carrying is gen- 

erally called. The bamboo balms are very strong, 

dnd can resist loads of 100 to 200 and even more 

pounds, but if exposed too much to the sun are apt 

to crack on account of heating the air enclosed in 

their joints. Smaller pikolans are made of a shape 

somewhat like bows, flattened and the edges 

rounded, often more or less ornamentally carved 

towards their ends. Loads of equal weight are fas- 

tened at both ends so as to keep the balance. When 

a lavanese has on one side only a load which he 

cannot divide, he appends as much weight (and 

were it only a stone) to the opposite end; so innate 

is custom in man. The carrying of such loads has its 

peculiarities, inasmuch as the carrier hastens in 

consonance with the elastic swingings of the bam- 

boo, taking at the same time advantage of every 

swing that may lessen his burden. In this way he 

carries with less exertion a larger load than do the 

monotonously singing palkee bearers of Bengal, 

whose poles consist of unelastic wood.“41 

CARTS. Many kinds are made wholly or partly of 

bamboo. “Samboo is also fitted for yokes of cattle, 

axles and even springs of the smaller carts. In Java, 

etc., these carts have a sort of little bamboo house 

built upon them with a vestibulum in front, wherein 

the driver comfortably sits, and often falls asleep 

without knowing it.“43 

The present planet importance of cart design 

can be brought home to a citizen of Americar only 

through prolonged residence in a rural area where 

oxen and other animals still carry or pull much of 

the load: “In India, it has been calculated that the 

total national investment in bullock carts exceeds 

the investment in either the national railroads or the 

national road network. The number of ton-miles of 

material moved is also comparable. f 15-l 8 billion 

ton/km per year.)“3J 

For short hauls, small loads, versatile movement 
over any available surface and low freight 
charges, the cart has no peer either in the rural 
areds., or, for that matter, in the towns and Zies. 
It is still cheap, readily available, and safe. 
[But the Indian] traditional cart is ciefective in 
design. The draught power of the animal is 
wasted due to friction resulting from rough 
bearings and crude and inefficient harnessing, 
etc. The wobbling rim cuts into the road surface 
and damages It Weights rdn high. Traditional 
carts can be easily improved by: smooth 
bearings, lower weight, the introduction of a 
log-brake, better harnessing, the use of pneumatic 
tires on paved roads [hard rubber tires in rural 
dreas].JS 

This analysis applies as we]] to Latin America. 

In the Nicaraguan village where we sit agreeing 

with Ramaswamy’s analysis (above), we have been 

watching nearly two years now the six ox carts of 

the pueblo do most of the heavy hauling. Ramas- 

wamy notes that animals provide 66 percent of the 
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energy input in Indian agriculture; people, 23 per- 

cent: electricity and fossil fuels, 10 percent. This 

percentage reflects the reality in many countries, 

East and West. 

CAULKING. Material for caulking is commonlv 

made of shredded barrboo, prepared by scraping 

the culms, embedded in a putty of lime and iung 

oil.4b So, bamboo is the crowning glory of junks 

I~.V.I in the battens of their sails-and the invisible, 

sine quo non caulking needful in the keel. 

“The work of the Chinese shipwright, although 

ingeniously conceived and skillfully carried out, is 

of the crudest. This necessarily makes the caulkers’ 

task a formidable one. Yawning apertures between 

the planks, deficiencies in the wood, care&s 

clinching of nails and other minor errors of omission 

and ( nmmission demand a lavish use of putty, 

known as chunam, and bamboo shavings, or other 

material, often graving pieces of considerable size 

have to be inserted to fill up the larger gaps. 

“In this connexion it is interesting to note that 

Marco Polo wrote of caulking as follows: ‘The Chi- 

nese take some lime and hemp, and these they 

knead together with a certain wood oil; and, when 

the three are thoroughly amalgamated, they hold 

like any glue.’ The mixture alluded to was, of 

course, what is known today in China as chunam, 
which is compound of lime and wood oil, a product 

of the T’ung nut. In some districts, in order to pre- 

vent the caulking from splaying out on the reverse 

side and necessitating frequent trimming, a plank is 

placed against the inner side of the seam as a basis 

on which to caulk. The chunam sets hard and white 

in about forty-eight hours with a good watertight 

join. In fishing craft today, caulking of large seams 

is carr’ied out with a mixture of oakum and dis- 

carded fishing nets. The net is beaten soft, cut into 

strips, smeared with chunam, and hammered into 

the seam.” 

From the highly recommended SailandSweep 
in China by Worcester (1966: 8-9): Nine plates of 

models from the junk collection of London’s Sci- 

ence Museum illustrate the history and develop- 

ment of this amazing vessel and provide hints for 

building bamboo model ships and rafts in schools. 

Worcester’s book deserves reprinting, for its pro- 

longed, firsthand, first-rate research; its lively intelli- 

gence and wit, sharp observing eye, and feeling 

heart. Those with no previous knowledge of junks 

who cociidn’t even imagine an interest in the sub- 

ject are in danger of being infected by the author’s 

own rambling fascination with his theme. Those 

concerned with appropriate village technology in 

developing countries now will find much to ponder. 

(For related matter, see fishing, junks, rafts, sails.) 

CHARCOAL. Charcoal from bamboos is generalI\ 

used in goldsmithery; it has properties that make it 

superior to conventional sources for use in electri- 

cal batteries.” 

CHISELS. Chinese sculptors “use small chisels cut 

from the hardest part of the bamboo halms, and 

they are ve:y expert in the 1 =C of them for carving 

plaster and such like soft materiai.“‘a 

CRUTCHES AND OTHER EQUIPMENT. A 1976 sym- 

posium at Oxford, England, on appropriate technol- 

ogy for the disabled in developing countries in- 

cluded a display of bamboo and rattan aids for 

handicapped children designed by J. K. Hutt, an 

English physiotherapist working with spastic chil- 

dren in Johore, West Malaysia. Her choice of mate- 

rial was dictated by the high cost of imported equip- 

ment, hard to repair and unsuited to the customs of 

the local people, in contrast with the local availabil- 

ity of rattan and bamboo, together with craftspeo- 

Bamboo equipment for the 
i; , 

hdndicdpped makes sense 
q 

in many countries too poor 
3; I 

lo afford the dluminium 
-1 ;>a 

and stainless steel thd? df- 
fluent nations consider the 
hospital norm. 



ple in any village skilled in construction and repair 

with these native resources. 

Good quality cane also withstands the changes of 
d tropical climate. is cheaper than wooci or 
metal, 1’1 more pliable dnd when heated can he 
moulded into almoSt any shape which it then 
ret,ltns The WOW’I! nrtwork used for $mts and 
lm ks of chairs, etc., .illows the air to circulate 
.md thus reduce>\ per\plrCltion and subsequent 
ht’dt rdhh.“’ 

The working drawings for this equipment, pub- 

liihrd in <I brief bolurne, are being requested by 

countrie\ 5uch as Jamaica and Mexico and should 

pr:)vr useful in any developing country, particularly 

tor wounded in the wake of the revolutions sweep- 

Ing thr planet. Drawings for a number of chairs and 

walker5 ,lre included, some :)f which would prove 

useful al\o for infants just beginning to walk. (Ad- 

drtass in bibliography under Hutt.) 

dicasel fuel. 
d1kt.s. 
dirigible, 
dolls, 
dome\. 
dowel pins, 
drcdgt~ (flshlng), 
drogues, 
dustp,lnh. 

Defense department. 
“For defensive works Bdmbusd blumcdna. a spe- 

cies very sirnildr to B. dwndindccd. serves well. It 

lorms an impenetrable fence on account of its nu- 

merous dependent branchlets armed with copious 

sharp thorns, and such fences are generally planted 

around and in the trenches of the Malay fortifica- 

tions and redoutes. These fences form serious ob- 

stacles to advancing troops in war and have been 

recognized as such by the Dutch military men who 

employ at present the same instead of palisades; for 

they prove more durable, really quite impenetrable, 

and against them even European artillery can do 

little. The same sort of bamboo is also extensively 

employed for fences around villages m tracts where 

tigers are uncomfortably numerous.“5o World War 

II demonstrated the sturdy capacity of bamboo to 

withstand A-bombs and bullets: “A flash over the 

city of Hiroshima on August 6, 1945, announced 

the arrival of the most horrible havoc imaginable. In 

the face of the world’s first atomic bomb, within a 

matter of seconds streets and houses collapsed, 

trees and grasses were charred to bits and 200,000 
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jouls-one half of the city’s total population-per- 

Ished. Some people who managed to survive the 

near-annihilation developed what is called the 

‘atomic disease’ and died one after another. Today, 

twenty-seven years after the fateful-and to many 

lapanese the most unforgettabl+day, a few pa- 

tients succumb to the dreadful disease every month 

In the wake of the relentless destruction, how- 

ever, one living thing held out. In the very epicen- 

ter, a thicket of bamboo stood through the blast, 

suffering only one side tc: be scorched. 

“The sight was SC immeasurable encourage- 

ment to the war-shattered citizens. But the plants 

were not allowed to stay there long: they were dug 

out to build the Memorial Museum for Peace, and 

a portion of the plants is now housed in the hlu- 

seum. 

“During World War 11, bamboo thickets often 

provided shelter to :he Japanese soldiers under 

bombardment. They knp:\, that the hard, enamel- 

like bamboo stalks could repel bullets and protect 

them. As an ex-soldier thinks back on the War, he 

recalls the strange sound of bullets ricocheting in 

the wood.“51 

While Japanese soldiers were listening to the 

weird zing of bullets searching for them in the 

South Pacific groves, halfway round the globe the 

Eniperor’s enemy was investigating improvements 

in bamboo revetment construction at the USDA 

Experiment Station in Puerto Rico. The U.S. Army 

had found the conventional revetment construction 

with sand-filled burlap bags unsatisfactory for two 

reasons: Often the bags were locally unavailable, 

and their life under tropical weather cond!t:ons was 

extremely short. A month after brand new, burlap 

in the tropics can be very old. A revetment of living 

bamboo culms offered the advantage of being a 

material readily available in much of the war zone 

providing defensive fortifications that, like wine, 

improved with age. 

Bambusd vulgaris was selected as a readily 

available species quite easy to propagate. Though 

not a very strong bamboo, tests of water-cured B. 
vu!garis culms showed a maximum fiber stress of 

14,960 pounds per square inch. It should be noted 

that soaking bamboo culms in water leaches out 

starch, which renders them less attractive to bee- 

tles, and therefore more durable, but also makes 

them more brittle and weak. Even so, the weakened 

culms of a relatively softwood bamboo compared 

favorably with the wood of hickory, which has a 

rupture modulus of roughly 20,000 pounds. The 

quality of fracture in bamboo is also useful for mili- 
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tary defenses because its tenacious fiber splits but 

does not fragment easily: Hit by guntire, pieces still 

hang on stubbornly by long stringy strands to a 

splintered culm. 

Young bamboos whose side buds have riot yet 

de~loped branches are rpcommended. If these are 

placed in contact with moist earth, a mass of roots 

prolift~rate\ around their base a5 well as from the 

rcrot pnmordia that circle the basal nodes of B. 

~/gar~ and a number oi other tropical species. In 

a living bamboo revetmrnt, roots at both these lo- 

cations serve to nourish and anchor the will. In the 

t~xpc~rimental revetment described, a 2-ioot trench 

l-1 Inches wide ‘was dug, care being taken to pro- 

v~clr good drainage since bamboos love water but 

.lhh~,r bogs. Culm sections 18 feet long were placed 

In thr trench, base down. Only basal sections were 

used, planted as close as possible to one another 

and then covered with clumps of grass for shading. 

Gras5 clump< were held in place by split culms 

tied to verticals. IHorizontal hardwood poles were 

wired across the inner wall, at j-foot intervals, thus 

unltlng the entire wail. Fertile soil was used for back 

iill to rnt ourage good development of basal buds, 

and posts were buried In it, from which guy wires 

were iastened to the horizontal hardwood poles in 

the revetmcnt. 

Large openings between thP bamboos oi the 

wall were chinked with grass clumps, their roots in 

the bdc k fill helping to web and stabilire the soil. 

C&vs were &o attached to living culms planted 

horizontally in the back fill, their tips protruding 

through the palisade and wired to the horizontal 

hardwood members. Above the base of these hori- 

zontally planted bamboos, vertical bamboo vents 

were placed to assure they would not be com- 

pletely smothered by the back fill. Three feet be- 

hind the palisade at L-foot intervals. vertical bam- 

boos with the nodes removed were buried in the 

back fill to facilitate irrigation dnd fertilizing: the 

culm tops protruder’ from the ground, and into 

thebe water and fertilizer solutions were poured.52 

Thankfully, these building principles can also 

be applied to peaceable ends, such as contour bar- 

riers for erosion control on steep hillsides, wind- 

breaks, terracing, stablizing small pond dams, live 

fencing, and general landscdping. 

DIESEL FUEL. Soaring oil and gas prices have 

prompted interest worldwide in alcohol fuel. Al- 

though crop residues and tree crops could serve 

this purpose, attention has f&used more on gram, 

cassava, and sugar cane. Bumper harvests in 1982 

in the lJnited States mean many more millions of 

dollars spent storing wheat, soybeans, sorghum, 

oats, barley, c-orn, and rye. Us,ing emergency stor- 

age in boxcars dnd other improvised silos cannot 

iully confront the abundance, and there is talk oi 

simply letting corn and sorphum rot unharvested in 

the fields to help cope with the plenty problem. In 

this context, fu”1 irom grains seems to make a lot of 

sense--but if exporting nation5 begin to use up their 

surplus in alcohol fuel production, this amounts to 

an increased monopoly by the hdves oi the world’s 

croplands and diminished food for the poor, partic-. 

ularly the city poor in developing countries. 

Food or Fuel: New Competition for thr 
M/or/d’s Croplands (Brown 1980) examines the 

trend. New Zealand, for exarnple, to fully meet fuel 

needs by the year 2000, would require an area 

equal to her present entire crop acreage. In Au5- 

tralia, 1 S-20 percent reliance on fuel from wheat 

would consume 100 percent of her crop of that 

grain. In the United States, 100 percent of the grain 

harvest would c-over 30 percent of current automo- 

bile consumption. At current average use levels 

t 10,000 miles per year), one motorist would require 

8 acres annually--enough land to feed nine people 

in the United States or thirty-nine in under- 

developed countries where fewer grains are lost in 

inefficient converslon to pork and beef. 

These figures don’t count the liquid fuel used 

producing the grain crop to begin with. In Brazil, 

crop use by the 20 percent at the top of the eco- 

nomic ladder will triple---from 1 acre to j-with 

the present shift to grain gas. All this in a context of 

rapidly increasing population and rapidly diminish- 

ing land: One-third oi earth’s presently arable land 

may be lost by the turn of the century. Third World 

food production must double before the year 2000 

to maintain present deficient standards. Estimated 

available arable land by the year 2000-940 mil- 

lion hectares-roughly equals what abusive use has 

already turned to deserts: an area the size of the 

continental United States, too little to feed the 

world on, far too much to have thrown away.s3 

Granted this sobering planetary resource in- 

ventory, Brown concludes: “A carefully designed 

i alcohol fuel program based on forest products and 

cellulosic materials of agricultural origin could be- 

, come an important source of fuel, one that would 

not crmpete with food production.“53 In this care- 

ful design, what place bamboo! First, we could re- 

mark that as the valleys fill up, humanity is taking 

more and more to the hills-then shortly after our 

arrival, the hills leave for the valleys. China is a 



notable exception to our disastrous agricultural 

prxticrs on sloping lands. Or, more accurately, her 

c’rror\ arc more remote in time. and she is now 

scatting ~XJUI mc,ntiing them with greater will and 

urg:canc v than the* rest oi u\. In any case, her old 

i,lvr,ritt,. l~~~mboo. provides a hill+& crop whose 

h,lrvc,st dock not &turb tht> soil: “I know of no 

I,thlBr tvpk oi plant growth that can yield an annual 

c r(q) ,ind at thta wme tlrne 5ervr as an effective 

\ca.rr-rouncl long tt\rrn protct tor of watershrcls.“55 

,,-J, \(Y CJnd c harat ttbrlslic of bamboo’s growth 

th,~t m,tktss It attrar tivt> for fuel production 15 Its 

,ll~iln(l~ln( 1.” v(~drIv ~nc remrnt in tree rprc~es is 2-i 

pl’r( cant In hamboos, there i$ a 1 G?O percent an- 

rluJ IIN rt’a+ In the bulk ot the grove.“’ We w,)n’t 

clnl(~ lhts (ornplr+i cletdil~ of iuel productIon from 

llcllllt~oo.~7 II\ ie,Ghility dc,pends on many factor\, 

INI~ II\ produc livt* ( ,I~,N ity and ability to thrive on 

,11x1 prottac I m,irglnal land recommend bamboo ior 

51ud\ In <III\ p~:~,qrarn invctstigating fuel production 

lroln \o~:( I,lhlt~ \oimw. 

DOLLS AND APPROPRIATE TOYS. lust <IS 11lotids 

\(‘r\tb <I\ ,I u4ul tool-up ior c-hild arc.hitecture, 

h,mdrn.&. homrmad~~ dolls can tunction as a min- 

iature trdlnlng Lone ior d serlsr of c-hdrdctr: and 

costume that can later be dmplified into the art of 

puppetry and theater. Since we iorget process in 

product, children arca more and more conditioned 

to bc~iit~ve thaw thr only rral dolls are those that 

(om(1 in ~1 IJOX. They arc ilot born irom their own 

Thic bamboo pi,, with 
movable bead can be 
made in many sizes, from 
very small--an inch or 
two--lo riding size for a 
child, with a drum 
stretched on the rear end. 
The multiple use oi space 
characteristic of the Japa- 
nese hoore is imitated in 
multiple-function toys that 
serve as friend, furniture, 
and another instrument for 
the family band. 

ONE THOUSAND THINGS 29 

fingers, but adopted from a machine trained to 

make them but not care for them. Rilke considered 

dolls as they existad in his time and place a sad 

initiation into the received, ready-made nature of 

modern life. He never experienced the vital role of 

doll\ in other cultures such as the Hopi, whose 

magnificent kdtchinds are a cottonwood Chartres. 

They function in the Hopi culture as stained glass 

did in medievdl Christendom. Art can be distin- 

guished from argument or ad or mere theology or 

party line because many non-Christidns can “be.- 

lieve” in the breathless beauty oi the rose window 

who do nol believe that lesus is the only log floating 

in our shipwrecked seas, and you don’t have to be 

a Hopi to appreciate the complex celestial anatomy 

embodied in katchinas,. 

Appropriate toys, made by local people of 

IOCJI materials, are not built to confuse the child 

with plastic longings, but to mdke life clear and 

initiatca the participation and relationship that is the 

rsstance oi our social exlstense and social universe. 

Too/r were recommended by Plato, Queen Vic- 

toria, and many others between them and since 

then as the most appropriate toy. With tools, the 

child himself becomes the doll, living out and imi- 

tating work rhythms vital for survival. Toys are not 

marginal to schooling in trdditional cultures, but 

aids JI the blooming center of learning to pass the 

c.ulture on from mind to mind and hand to hand. 

We imagine the modern urbdn child’s life as more 

“rich” in educational options than traditiondl chil- 

dren’s, but examine the number of materials that 

modern children can explore and get to know in 

their toys and how much real texture is left in them, 

unerased by machine production and computer de- 

sign. Compare this with the generous range of fiber 

and color, feather and leaf provided everyv Llere by 
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earth to any village child. Coached early to look for 

them, our children could find as many dyes as 

George Washington Carver, the “Wizard of Tus- 

keegee,” coaxed from the clays and plants of Ala- 

bama, including a ddzzling hue in which Egyptoio- 

gists were amazed to find the lost radiance of 

Tutankhamen’s blue (Tompkins 1974). 

Bamboo dolls and little animals have been the 

standard do-it-ourselves pfaytool of oriental kids for 

centuries. Twig bones, leaf body, sheath hat 

thousands of variations have been demonstrated. 

Find them in the twigs and trash of your neighboring 

grove, along with others never found before your 

fingers gave birth to them in the watching eyes of 

your child. 

Eetter a fdughing and learning child on the 

planet, planting a carrot for his homemade doll with 

his real tinv spade than a man on the moon planting 

the flag of whatever imaginary nation whose 

name, pride, and fall the moon will not remesnber 

even if you pave her surface with memorial 

plaques. An appropriate history is the luxury of ap.- 

propriate cultures. impossible without the .3ppropri- 

ate child. Toys are the magical cf,‘~br to the child; 

the environment is the prince that kisses our capaci. 

ties IO awaken creation. We are only in relation- 

ship. The early qualities offered by our environment 

for relationship determine largely our later capaci- 

tie3 for creative exploration of the other, the new; 

toys are supercritical in learning to learn. 

The boldest stroke for survival of any nation 

now would be to replace its war budget with a toy 

budget of equal mdgnitude. The deluge of creative 

human energy that would unleash could float all 

human navies in the palm of its mind like chips in 

the Pacific. War will end when we find more conta- 

giously engaging and seductive beckonings to our 

energies. By invading a nation of complete children, 

soldiers of more sober, industrious nations never 

provided in their dull infancy with appropriate toys 

would become so enchanted with the world and 

people they had been sent to destroy that they 

would simply forget the war. 

For want of a toy, that world is lost. The chief 

interest of our history now is that it teeters at that 

point called in bullfighting “the moment of truth”: 

Will we select the Man and his Bomb, sooty as the 

devil in a medieval puppet play, or the Child and 

Toy? 

DOMES. See “Bamboo polyhedra” in Chapter 4, 

pp. 106-l 07. 

DOWEL PINS. “Dowel pins of bamboo are com- 

monly employed by carpenters for joining boards 

edge to edge in the making of certain articles of 

furniture such as beds and wardrobes. The best 

dowel pins are mdde from the rind wood of Arundi- 

narid amahilis. Phylhldthy3 pubeccvx5 is dlso 

used.“58 

DRYING AND STORING CROPS. Life after harvest is 

probably the central problem conironting small 

farmers and large dgribusiness around the world. 

Loss following harvest in Latin America runs 25 to 

50 percent; in Africa, dround 30 percent; in South- 

east Asia, roughly 50 percent. “This means that 

simple, low-cost, small-sc.ale sy5tems ior storage 

and preServd:iOn are critically important, with the 

potential for more effect on the supply of food 

availdbfe to humans than dramatic gains in agricul- 

tural productivity.“5” 

IronicaIry, superproducing new hybrids are 

often associat!,d wrth the most dramatic losses: 

with monocrop hybrids, synthetic fertilizers, and 

pesiicides, greater yields are reaii./ed-with the ec - 

,,logi: al rest in soil fertility, health co5t in a less 

diversified, more parkaged diet in the shift from 

sub&tence to market farming, and social cost in 

incredsed dependence of country on town. With- 

out whofistic designs lhdt anticipate increased 

yields with increased rapacity to process and store 

the abundance, the produrtivity becomes meaning- 

“An improved Z-ton stor- 
age bin with rat-guards” 
(Ddrrow 7987: 484). The 
theory and practice of 
rural technologies, such ds 
the crop storage tech- 
niques shown here, are 
being studied in the village 
schools of developing 

countries. Studies and ex- 
gerimental works need to 
be refdted to the basic 
shelter, food, and health 
needs of the community, 
and develop rather than 
destroy the renewable re- 
sourcc=s presented by the 
lOCd/ IdndSCdpe. 



less because it never reaches the poor person’s 

plate; rodents, insects, and molds grow fatter than 

people do by most modern farming methodc. 

In areas of its growth, bamboo mat::, racks, 

baskets, sunning floors, and storage cribs are all 

important in t:aditional harvest, curing, and keeping 

of crops from rice in the Philippines to coffee 

in western Colombia-where ingenious small bam- 

boo buildings have roll-off roofs that can be rapidly 

returned to cover the building when rain threatens 

and opened again when the clouds pass by. 

Tl~e hill tribes of Hainan, the Philipptne Islands. 
and the adjacent marnland of Asia harvest their 
rice in short “hands” made up of the heads plus 
a 6 or &Inch portton of the stalk. These “hands” 
are cured on a long narrow rack consisting of a 
row of posts set firmly in the ground with slender 
hamboo c-ulms bound to them tn a horizontal 
poc~t~on at close intervals, and to a height of 
about h feet. The “hands” of rice are thrust 
between these bars In close order and allowed to 
remain there until they are thoro?lghly cured 
Mon. being removed to the granane:,. A narrow 
thatched roof protects them from rain. In the 
threshing, winnowing, and transportation of the 
grain, bamboo baskets, trays, and scoops are all 
important.6u 

Fences for animals, scarecrows for birds, spray 

guns for insects-all are fashioned of bamboo in the 

Orient to protect crops both before and after har- 

vest. Other uses are more subtle, local, and speciai- 

ized: “In the citrus groves of southern China where 

a certain species of predacious red ant is colonized 

on the trees to keep down parasitic scales and other 

insects, bamboo poles serve as a means of intertree 

transit for the ants.“61 

Bamboo matting is an omniuseful artifact in the 

curing of much farm produce: “Fruits and other 

products which would be spoiled by contact with 

the soil are spread out to dry on squares or rectan- 

gular pieces of coarse bamboo matting. Similar 

mats are used as overnight covers or during show- 

ers to protect farm produce being cured or dried in 

the sun.“62 Drying wel! is the critical factor in 

proper storage. Open-air drying is at one end of the 

scale in complexity and capital investment, with 

mechanical driers operating on some sort of fuel at 

the other. In between are solar driers of varying 

complexiiy, from a simple roof and woven walls 

through which air can pass over a stored grain to 

devices constructed of high-tech materials like 

glass, aluminum foil, and sheet metal. Fairly low- 

cost hybrids of industrialized and local materials are 

- 
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under experimental use: bamboo or other framing 

with clear or black plastic skin that raises the heat 

and diminishes drying time. 

Crop drying and storage depends on many fac- 

tors: the crop, local weather, materials, and tradi- 

tions. Bamboo has proven a very useful material 

where available, and techniques have evolved in 

some areas-as in the Colombian coffee-drying 

houses witrh their easily removable roofs-which 

might fine reisvant appticatiorr to other crops in 

other locations. Two CrJnStantS of alternative tech- 

nology are to be remembered: addpfing distant al- 

ternatives to local conditions rather than blindly 

adopting alien solutions unadjusted to local con- 

texts; and keeping community involvement in the 

foreground of all efforts. In reforestation, water sup- 

ply, cook-stove innovation-whatever change de- 

sign-workers wr)rldwide have found that an abso- 

lute condition for success is participatkn of the 
people. Central to alternative-technology crop 

keeping is “understanding the principles of good 

grain storage and basing improvements on tradi- 

tional techniques rather than the transfer of an alien 

grain storage technology.“bJ 

A successful grain storage effort in Tanzania 

evolved the following method: (1) They pooled 

local knowledge; none of the viilagers knew how 

much they knew collectively. (21 A team of outsid- 

ers-Tanzanians and foreigners-prcvided alterna- 

tives from elsewhere in an open way, not as “solu- 

tions” but as options to be selectively embodied in 

local design at the villagers’ discretion. (3) The 

eight-week project was integrated with the primary 

school; grain storage experiments were performed 

by the children. (4) Basis for tighter future relation- 

ship with the agriculture faculty of the local univer- 

sity was established through concluding the project 

with a seminar, taught by the villagers to fifty crop 

husbandry and rural economy students, on village 

grain storage. “An excellent example of proper, 

humble technical assistance in the context of real 

community participation.“6J 

In light of the seriousness of the problem of 

crop storage; considering the extent to which bam- 

boo has traditionally been used with an enormous 

range of crops in widely varying climates; acknowl- 

edging the usefulness of pooling global experience 

to inspire new hybrid technologies-it would seem 

relevant for some international organization such as 

FAO to research the subtle details of bamboo for 

crop curing and storage in Asian, African, and 

American agricultural areas. Findings should be 

published as graphically as possible for farmers, not 
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bureaucrats. Complementary uses of bamboo for 

farm use should be indicated, as well as its possibili- 

ties as an environment doctor for erosion contra!, 

windbreaks, or waterway stabilization. Relevant 

species must be indicated. Where they don’t grow 

presently, they have to be planted in government 

gene banks at experimental stations. Where they 

do, the species have to be made more effectively 

available to the people. As in the Tanzanian project, 

the effort must be connected with the educational 

system at all levels. 

+ 1 

E 

ECCCUPS. One of the most surprising things about 

bamboo is the poverty of objects made from it 

beginning with e. The enzymes and extracts men- 

tioned above by McClure seerr.?d too abstract.65 

Erosion control is not a thing but a function, though 

we considered using it to fill out the 1F section when 

an obscure article by Freeman-Mitford saved us 

with a brief treatise that includes the economics of 

eggcups in England, made of bamboo and imported 

from France in the nineteenth century.h6 Bamboo 

fits well with chickens in many ways: Groves pro- 

vide a natural roost, protection from predators and 

weather, and a dense leaf fall sheltering lots of bugs 

to scratch for. Leaves are also chopped into chicken 

food as a vitamin A supplement (Squibb 1953, 

1957). Some say bamboo leaves also help firm the 

eggshell. Harvested culms make excellent hen 

houses. Chickens, in return for these services, pro- 

vide excellent dung to fertilize the groves. The bam- 

boo eggcup provides a final tiny sample of this inter- 

destiny. 

(U, v, x, y, and z are other letters almost 

equally empty of bamboo artifacts. We have sought 

refuge in various ethnic instruments-dressed in 

Western names-and exotic architecture to inhabit 

these waste spaces. In this battle for a bamboo 

alphabet, we console ourselves with the reflection 

that, among the orders of existence, though alpha- 

betical order may be among the most useful, it is the 

least significant. However, in defense of a catalog 

or dictionary as an art device, it should be remarked 

that the bursts of unrelated data yield interesting 

neighbors. Synchronicity imposes randomness on 

newspaper layout. The alphabet achieves the same 

arbitrary juxtaposition of news, hinting new as- 

sociations. Randomness is an important feature of 

oracles: it bursts the bounds of reason and taste, 

those confining columns you could tie a donkey to 

for a thousand years. Inspiration comes in disor- 

derly bits and flashes too hot for the hyperorderly 

left brain to handle. The alphabet becomes a tiseful 

antiorder.) 

F Fans, floats (ior fishing), 
farming uses, flooring, 
fencp3, flowrrpols, 
fenders (for ships 01 flutes, 

docks), flying art, 
fertilizer. food tshoots and 
fiesta assistdnt, animal fodder). 
fifes, forage, 
firearms, form5 (for bean meal 
fire starters, m 011 press, liir 
firewood, reinforced 
fireworks, concrete), 
fishnets, frames lfor pictures, 
fish poles (and traps). silkworm culture, 
flagpoles, and so on), 
flails (for nut fruit pickers, 

harvesting and so fuel, 
on). furniture. 

FANS. These are as associated with the Orient as 

bamboo-from which cheap and sometimes quite 

elegant varieties are made. Folding fans, introduced 

into China in the eleventh century from Japan, were 

more used by men; round, fixed fans-the more 

ancient style-by women. Fans were so common a 

part of life in China that the condemned even car- 

ried them to their executions. An abandoned wife 

was known as an “autumn fan”-discarded after a 

hot spell ,b7 Austin’s Bamboo provides an extensive 

series of photos documenting Japanese fan-making 

in Kyoto: 

Traditionally, the operations have lung been 
divided for the sake of economy in manufacture. 
There are over twenty-five steps in making a 
sophisticated fan, and even today they are 
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carried out in not le+s than seven different places, 
each of which has its own specialry. These are 
iarnxly groups, working deftly in small rooms, 
whose network of cooprration spreads over the 
city like the root5 of bamboo itself Of late, 
however, fan-makers have been complaining that 
air conditioning is threatening their livelihood.b8 

FARM FRIEND. The Samaka Guide to homesite 

Farming is a plan for Philippine families who wish 

to produce their own food on a small plot. First 

publirhed in 1953, the Sdmdkd Guide has gone 

through a number of editions and proved to be a 

quite popular “how-to” for small farmers in a land 

where bamboo is readily available and widely used. 

As such, the guide is an index of the omnihandy 

nature of bamboo on a subsistence farm where the 

plant is presumed to be available. 

Bamboo use is as everywhere as wood was on 

dn early American iarm. The house, to begin with, 

15 framed in wood or bamboo and covered with 

sawale, a bamboo matting. The tripod for drilling a 

well, the walls to line it, and its water pipes are all 

made of bamboo-and the water will run to the 

kitchen and shower from the sun-warmed drum on 

the bamboo tower. Seeds in bamboo seedboxes on 

a bamboo stand are sheltered by bamboo sun- 

shades till transplanted to a garden (protected by a 

bamboo fence) to be hoed and raked, trellised and 

staked with bamboo, harvested in a bamboo basket 

and eaten, with bamboo chopsticks, in a bamboo 

bowl. “Homemade fertilizer”-rice straw, leaves, 

manure, garbage, and weeds-is gathered in bam- 

boo baskets and “cooked” in large bamboo com- 

posting compartments. 

The guide focuses equally on gardening and 

livestock, and bamboo seems equally employed in 

both. A goat shed and holder to still a goat while 

milking, a bamboo chicken cage with feeders and 

water troughs of bamboo, duck pens and pig sheds 

-animal shelter of all sorts and sizes-and a 

Water systems. From the 
tripod for hanging /he drill 
(d) t0 the SldtS for Wdh 
that line the finished well 
lb); for plumbing in the 
house (c) or irrigation in 
the gdrden cd). bamboo 
provides homesteaders in 
the Philippines with a raw 
material they can grow on 
locdtion ds windbreak and 
living fence. 
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slaughtering table of split bamboo are pictured, to- 

gether with a bamboo fish trap and dip nets for “our 

tamily fishpond.” 

Although bamboo is the material in thirty-three 

of the ninety-three illustrations in the guide, no 

mention is made of its propagation, cultivation, or 

harvest. Fences, houses, sheds, and gates are all 

constructed of it in the back cover map of the ideal 

600-1,000 square meter yard, but no bamboo is 

listed among the recommended plants. The pre- 

sumption that because bamboo is plentiful in a 

given area, it will continue to be so has proved 

thatch roof protects the 
mpost piles from exces- 

sive rain. Three compart- 

M ments permit d co&tdnt 
cycle from fresh (right) to 
ripe and ready for the 

A cut grdss and bamboo 
dam fb;r irrigation is easily 
moved to the next ditch. 

Duplex farm shelters econ- 
-h -dN=- 

-ca 
omize space: shown here, 
d go.& shed/hen house. 

Rake cdn be made of bdm- 
boo from handle to teeth. 
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incorrect a number of countries. For the guide to 

neglrct teaching people how to grow their own 

bamboo is a serious omission. The future of bam- 

boo is actually in the hands of those who could 

profit most from its use-the poorest people living 

directly from the earth. Their governments, unfortu- 

nately, have not been able or willing to subsidize 

the spread of bamboo rhizomes and information, so 

the ordinary people in most countries where bam- 

boo thrives are very unsophisticated in its cultiva- 

tion and have no book knowledge of how bamboo 

I, used In other countries. Relevant information and 

prcierred species should be available to the people 

,It J co\t wlthin their means. 

In Colombia. for example, although bamboo is 

<K tuallv a very Important part of the economy and 

15 much used even in urban construction, it is com- 

pltM\ unmentioned in school books about the 

r‘conomv and agricultural produce of the country 

ior grade and high school students. This neglect was 

c h,lr,tctrri% of all Latin American countries we 

L I\lted Irtrm IvIe\ :cl.) to Peru. 

FENCES. Those made of bamboo are endless in 

tht,ir t,xtrnt and variation in the Orient, greater, 

collect&y, than the Great Wall-of which t)am- 

boo supposedly formed an original component. 

In upright, horirontal, or diagonally lashed 

whole culms, in bunches of branches, in lathes 

woven in dn infinite manner of ways, in functional 

walls ,Iround properties or merely decorative divi- 

sions within a garden, bamboo has perhaps made 

ai many mile5 of fencing as any single construction 

material in the world. Tough, light, relatively inex- 

pensive. bamboo fences are most durably con- 

structed sustained by hardwood posts, elevated a 

few inches abuve ground level, and set vertically to 

drain more readily. A large culm split in two and 

placed as a watershed dbove poles-or a small 

thatched roof--gives a more finished look and in- 

creases fence life. In unroofed fences of whole 

culms, the top is ideally cut flush with a nod? to 

prevent collection of rainwater. 

The chief value of Iwoven) bamboo fences lies in 
thea fdtt that they are dll-inclusive. Anvthing, even 
small chic-kens. put in an enclosure surrounded 
by bamboo IS really enclosrd. Furthermore, it is 
very difficult to scale them--the\, are so shdkey 
and springy. They seem 50 unstable, but in realitv 
n bamboo fenc-2 in good condition is superior to 
anything except the woven wire stock and 
poultry fences used in the U.S. It may not be 
heavy enough to withstand a violent attack by a 
water buffalo-the posts might give way or the 

wgre fastenings might break-but the fibres would 
never tear.69 

Unless you have a water buffalo living next door, 

you might consider bamboo for alternative fencing. 

In sheer bulk, there are few things people use 

-other than houses-that require more raw mate- 

rial to make than fences. To look backwards down 

[hem a bit into their brief history on this continent: 

Although Ben Franklin experimented with wire for 

cattle pasture and an “Account of Wire Fencing” 

was read at the Philadelphia Agricultural Society in 

1816, it is only roughly a century since barbed wire 

(1873) and woven wire (1883) came to loop from 

post to post across America and then the world. 

Before this, farms in southern states had even been 

dbdndoned for Id& of adequate fencing materials 

when hardwuods such as locust, cedar, chestnut, 

walnut, or white oak-preferred in that order- 

were no longer massively available. After the Civil 

War, the U.S. Army’s inventory of 7 million miles 

of wood tences added up to over $2 billion invested 

-at $300 a mile. Does anyone know the United 

States or world investment in fences now? As there 

are more of us and more iences, as the cost of metal 

and wood soars, the use of bamboo for fencing, 

proven for centuries in the Orient, makes ever more 

immense sense. Ldndowners should be encouraged 

to grow their fences on location rather than wasting 

precious energy transporting them, prefabricated, 

from somewhere else.‘O 

Mdny living phtS Cdn 
provide uprights for d 
bamboo fence. Priming at 
the top credtes d denser, 
bushier barrier. Cdssdvd- 
bamboo, d favorite Philip- 
pine combindtion, is 
shown here. 
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FENDERS. These are used on oriental docks and 

boats like old tires in the West: “Twenty-five feet of 

split, tapering bamboo, swiftiy twisted into a springy 

circle and hammered over a fishtub . is able to 

withstand for years the punishment it gets on 

trawler and quayside.“” Its durability in this use 

further testifies to the amazing toughness of bam- 

boo fiber. 

FERTILIZER. “The leaves of bamboos that grow 

wild in the mountains are exiensively used as green 

manure by farmers in Japan. When culms and 

branches are harvested, it’s wise to let them lie in 

the grove till the leaves have all fallen from them, 

for the leaves serve as fertilizer for the bamboo. 

Much used for paddy fields, the leaves of wild sass 

are best gathered during the blooming of the wild 

cherry trees. Sasa leaves are also an effective fertili- 

zer in growing ginger, helping to brighten its red 

color and increase the crop.“72 Contrary to popular 

belief in some areas that bamboo depletes soil fertil- 

ity, studies by Ferrar-Delgado (1951) comparing 

various crop yields in lands cleared of bamboo with 

regional averages suggest that bamboo maintains or 

increases the vitality of the soil.” 

FIESTA ASSISTANT. Bamboo improvisations embel- 

lish ceremonies and celebrations in all countries 

where the plant is native. Immense towers for fire- 

works, shelters for patron saints, poles for banners, 

frames for giants, floats of infinite descriptions in 

parades, portable altars in processions-bamboo’s 

lightweight and rapid assemblage make it a favorite 

fiesta assistant that plays dozens of roles in many 

cultures. Related to these flashy functions is its ex- 

tensive use in circuses, puppet theaters, and mobile 

shows of many sorts. 

Triumphal arches are another standard struc- 

ture in bamboo’s repertoire. “In the highly orna- 

mented gateways erected over the road to be trav- 

eled by an honored guest or conquering hero, the 

versatility of bamboo as a building material and 

decorating medium is exhibited to fine advantage,” 

remarks McClure of his experience in China.7J Kurz 

speaks of the same art in Java: “No one who has not 

seen them can fairly appreciate the skill and taste 

displayed by the Javanese in this sort of work. Yes- 

terday you saw nothing but a heap of fresh-cut 

bamboo halms, and today these rude bamboo 

poles gradually become converted into arches, 

gates, and structures of the most exquisite patterns, 

filled out with skillfully wreathed trellis work. Broad 

and thin strips of bamboo and the soft yellow 

sheaths of the plantain leaves, taken from the inte- 

rior layers of the trunk, are fo!ded into artificial stars 

or flowers and ornamentally arranged, garlands of 

bamboo material intermingled with natural flowers 

gracefully hanging in tasteful designs, a few gor- 

geous bouquets added as a finish.“75 

FIREARMS. Fire starters, firewood, and fireworks: 

bamboo is as intimately linked with fire as it is with 

water-appropriately, perhaps, since it is a thirsty 

plant that flourishes best on sun-drenched tropical 

riverbanks. Bamboo fiber makes excellent candle- 

wicks; old cables are used for torches; tinder and 

fire starters of different designs are used in various 

locations; and some theorists even attribute the ori- 

gins of human use of fire to the observation of 

spontaneous combustion in hamboo groves arising 

from the friction of old, dri-ri culms rubbing against 

each other.76 

According to the Greek myth, Prometheus 
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i 
Bamboo tws used to make metalworkers continued 
gun.+ in 7Ztb rentor)~ long afterwards to include 
Chiw. Metal barrels soon the bamboo nodes in their 
replaced bamboo. but the designs. 

\tolr iire from heavcan-perhaps a metaphor at- 

tributing thr first human hearth to fires started by 

lightning. Such fires could have been used and pre- 

served by primitive peoples; but not having light- 

ning ,-~t their disposal, it was not a technique for 

kindling fire that they could imitate. Friction of culm 

on calm. however, provided an example within 

reach of human hands. The technique persists in 

many locations where bamboo is available and 

matches aren’t. 

in \,irIou$ out of the way places the people easily 
makr iire by friction from the stems of such 
b,~mboos <I=, 8. polymor~ha. and from other 
bamboos with large ravlt~e\ and relatively thin 
walls The intcmode is split in two lengthwise, a 
narrow slit cut through the round back, the 
hollow beneath this iilled with bamboo-shaving 
tinder. a sharp-edged bamboo strip rubbed across 
this at r&t angles like a \ati, making hot 
powdered bamboo drop down through the 4it 
onto the tinder below. When a spark develops in 
the hot powder, it i5 blown to a flame in the 
tinder. Fire may be secured in 30 seconds by this 
method.” 

Marco Polo reported the use of green bamboo 

tied near campfires to explode as the air in the 

internodes heated, providing an audial wall against 

i 1 
, 

tigers and other savage beasts. The effect on human 

witnesses was sufficiently impressive to fix a name 

on the Flant supposedly deriving from this quite 

peripher,rl use: BAMBOOOM! Whether or not 

bamboo taught people to make fire, it’s suggested 

that these explosions were the first fireworks, pre- 

dating blf several millennia the first mention of gun- 

powder--or “firedrug” as it was called-for theat- 

rical periormances around A.D. 600.7R Gunpowder 

was in military use in land (mines) and air (arrows 

and catapulted fire bombsil for some two centuries 

before bamboo “fulfilled its most fateful destiny,” 

as Needham remarks, a> thr grandfather of all guns. 

In 17 33. the use oi I\ “fire gun” bv thr Chin 
T,lrt,lrs i\ rccordcd, but thi\ In\trumrnt seem\ IO 
h.~ve Ixlen J \ort of il.lmr throwclr. Ry IL59 an 
actual gun barrel i\ recorded, though made oi 
bamboo remforc ed with iiber wrapping’; the tirst 
mt~l gun barrel i< recorded III 1275 For wmv 
time dter their introductwn, howcvvr. metal gun 
.md c.lnnon I,.lrrc4\ were made ribbed, a+ though 
111 imit,\tton cd thcb t),~rntx)o thry rc~pl.~cvd.“’ 

FIREWOOD. As’ ~4 to describe their least favorite 

disaster-the one of many ugly candidates that 

most endangers the Perth--dciorc.sfalion would 

lead the list oi many most-iniormed students of how 

the world’s vulnerable balance IS being kicked 

asunder by human mismanagement. Blundering 

lumbering and clearing forest land ior cows, cr::ps, 

and human settlements are alil taking their toll. 8ut 

a larger chunk oi wood5 than most realize gors up 

in smoke for fuel. How can bamboo relate to this 

critical problem! Its magnitude justifies at least a 

brief sketch of its complexity. 

The humid forests of the tropics once occupied 
at leasi 1,600 million hectares [-I.000 million 
acres] and have not only been the main centers 
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Quiz 

The underdeveloped countries’ share of total 
world wood use is: 

5% 10% 3 0% 90% 

Worldwide, the greatest single consumption of 
wood occurs in: 

forest fires construction pulp manu- 
facture firewood 

Most of the world’s people cook on: 

gas kerosene woodstoves open 
fires 

In the na!iona! energy budgeis oi ihe poorest 
countries, firewood needs take up: 

1 5% 45% 75% 059/o 

Energy use in open wood fires, compared with 
gas stoves, is: 

80% less 20% less 20% more 
400% more 

In Guatemala, Nepal, and Upper Volta, monthly 
cooking fuel costs are the equivalent of a U.S. 
family paying: 

$0.40 $4.00 $40.00 $400 

Every year, a village doubles the wood it cuts. 
After 19 years of cutting, half the forest still 
remains. The o:her half wil! disappear in: 

38 19 9’/2 1 year(s). 

(In each case, the correct answer is the last.) 

for living species on earth, but have held the 
lands together, moderated and modified world 
climates, and helped lo maintain a desirahle 
balance of atmospheric gases. Now they are 
vanishing al an incredible rate. There are 
reported lo he 935 million hectares in actual 
humid tropical forest, a 40 percent reddcrion in 
total area. They are disappedring al d rate of 16 
million heclares per year.b0 

Some 630 million people live on the dry lip of 

the expanding deserts of the world, which have 

aIreddy swallowed one-third of the planet’s land. 

The Sahara alone claims 250,000 more acres annu- 

ally. Mndern agricultural practices, overgrazing, ex- 

ploding populations are all important factors, but 

perhaps the most critical contributor to the global 

dust bowl is deforestation-the trunkless stumps 

left in the parched wake of the 1 billion, 500 million 

people gathering firewood to burn beneath their 

dwindling pot of food. From 50-70 percent of all 

wood cut in the world is used for cooking. The 

average wood-burning family uses 4 tons per year, 

double the wood consumption of richer countries 

for construction, paper, furrliture, and firewood 

combined. Firewood in the developed countries 

represents 0.4 percent of energy used; in the devel- 

oping world, 25 percent. In some countries, the 

figure is as high as 87 percent (Nepal) to 94 percent 

(Upper Volta). In richer countries. firewood claims 

10 percent of total wood use; in poorer countries, 

90 percent. 

Forests influence the wind, temperature, 
humidity, soil, and water in ways often 
discovered only after the trees are cut, and these 
functions-usually beneiicial to the people-are 
sabotaged. Forests assist in the essential global 
recycling of water, oxygen, carbon, and nitrogen 
-and without any expenditure of irreplaceable 

Forty to fifty pounds 
(fwenty kilos) of firewood 
makes a good load. 

fossil fuels. Rainwater falling on tree-covered land 
tends to soak into the ground rather than rush 
off; erosion and flooding are thus reduced, and 
more water is likely to seep into underground 
pools and springs.8’ 

As the world’s forests disappear, and petro- 

leum products soar ever farther out of reach of the 

planet’s poor, dung is increasingly used in rural 

areas as fuel, which accelerates soil deterioration 

still more. Land becomes more scarce with greater 

population, less fertile with ever greater abuse: 

More people move to nearby cities. There, char- 

coal replaces firewood, using up to three times as 

much wood for creation of equivalent energy. It 

took five hundred thousand years, at least, after the 

emergence of the human race as a distinct species 

for our population, in 1830, to reach 1 billion. This 

figure was doubled in a century (1930). By 1960, 

thirty years later, 3 billion people were quarreling 

over the planet’s resources; by 1975, 4 billion. At 

the present rates, 1988 will find 5 billion, 1998, 6 

billion people increasing and multiplying on the 

face of the earth. Trees cannot keep pace with 

human use-without the careful collaboration of 

human consciousness and sweat.82 

The rate of deforestation in an area is not a 

steady curve. For centuries, people get their fire- 

wood frorn a local forest. As population grows, 
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Four loads supply a week’s 
wood; they stack about as 
tall as the little old woman 
often gathering them, and 
are about twice her weirht. 

-. 

wood c-onsumption increases about 2 percent per 

year. At a certain moment, consumption and natu- 

ral production are equal. From this point on, over- 

catting begins to reduce the forest, at first unnotice- 

ably. After nine years, 10 percent of the forest has 

disappeared. Concern begins to be felt. After 

twelve years, 20 percent of the forest is gone. Only 

ten years later, the forest has been completely 

ielled. Beyond a certain point, it is almost impossi- 

ble to stop deforestation.03 

Once use exceeds natural growth, the danger- 

ous dnd descending spiral increases momentum at 

a shocking pace. Reforestations in the Sahel, for 

example, cover 2 percent of the annual loss. 
I. to supply 30 million Sahelians in the year 

2000 3 to 6 million hectares will have to be 

planted 150,000 to 30t1,000 hectares of forest 

annually up to the end of thr! century. Nepal will 

require about 1.3 million hectares.“84 Forested 

lands in China have doublej since 1949, however. 

Green China indicates that reforestation is possible 

through a national policy in which “tree planting is 

thin two h&hed 
loads4warfs the supplier. 

everybody’s business.“85 South Korea is another 

nation where reforestation is actually happeningeb 

Each person in towns in the semiarid areas 
verging on the Sahara needs one cubic meter of 
stacked firewood a year for cooking and heating. 

It takes two hectares of natural forest to 
supply one townperson’s needs and, as cities 
grow, that means a wider and wider search for 
fuel. It is estimated that by 1990 people wili be 
hauling iirewood into Ouagadougou from a 
radius of 150 km around the Upper Volta capital. 
But a single hectare of Australian eucalyptus in a 
plantation irrigated from a river can supply the 
needs of 50 people.e7 

The one bright spot in this rather bleak hearth 

horizon is-stove design. “Simple stove models al- 

Lorena stove: (lodo-arena 
in Spanish) owner-built 
stoves of mud and sand 
developed in Guatemala 
by Aprovecho, an appro- 
priate technology collec- 
tive in Eugene, -&egon, 
feature a tight door to 
control drafts, pots tai- 
lor-titted to pot holes, and 
a chimney with draft con- 
trol. These simple design 
improvements cut wood 
consumption by 25% or 
more and eliminate indoor 
smoke. 

ready in use can halve the use of firewood. A con- 

certed effort to develop more efficient models 

might reduce this figure to one-third or one-quarter, 

saving more forests than all the replanting efforts 

planned for the rest of the century . . . Use of 

improved cookstoves has an immediate and lasting 
effect on wood consumption with a 25:l estimated 

cost advantage over tree planting, providing ben- 

efits without a long waiting period . . directly to the 

households which participate.“88 

The book providing this analysis--He/ping 

People in Poor Countries Develop Fuel-Saving 
Cookstoves (Aprovecho 1981) faces a problem 

that directly or indirectly touches every person liv- 

ing now or in the burning future. Any action that 

serves to reduce the acuteness of the world’s wood 

shortage should begin quickly, which returns us to 

one of the quickest life Jorms swarming the planet 
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Dip-net fishing raft. 

-bamboo. Bamboo is used as firewood already 

wherever it abounds and hardwoods don’t. But no- 

where in print are there reports of any serious TV- 

ernment or private efforts to establish groves ot the 

most suited species to take the weight off wood for 

fuel consumption. Dendrocalamus strictus, famous 

for resistance to drought, might be one useful spe- 

cies 

Bamboo’s role as a wood saver in paper pulp 

production, construction, and manufactured arti- 

cles is already significant. To these uses, world gov- 

ernments could profitably add fire-bamboo so that 

the “wood of the poor” could not only shelter them 

but help cook as much as possible of the world’s 

soup. Providing rhizomes and awareness of the 

how and why of bamboo cultivation would give 

people a means for personally, directly kindling so- 

lutions to a chilly problem confronting the race. 

One rhizome of Bambusa vulgaris produced 200 

culms in five years in one experiment in Colombia. 

If this plenty could be fed to cookstoves designed 

for bamboo, it could contribute much to the peace 

and contentment of our crowded planet: panza 
Ilena, corazdn contento, “full belly, happy 

heart.“89 

FISHING. tf you ask most people in the United 

States about their associations with bamboo, the 

most typical response usually includes the springy 

feel of a bamboo fishing pole from a childhood 

morning. Bamboo, which grows so well and so 

conveniently for people who fish by strearls, 

ponds, lakes, and rivers, has many and deep con- 

nections with fishing and other aqua-industries of 

the Orient as well, such as clam digging, and oyster 

and seaweed cultivation. Its lightness, its float-, 

flex-, and weaveability are among the chief reasons 

for its long associations with island cultures like the 

Philippines or Japan, where as many as 1,000 culms 

of moso bamboo may be used for the floats of a 

single giant net. Oshima (193 1) reports one thou- 

sand boxcars, carrying 900 culms of moso each- 

nearly a million culms-used annually for lapanese 

seaweed culture. The antiquity of fishermen’s alli- 

ance with bamboo is embedded in the Chinese 

language itself. 

This fact may be verified by anyone, even though 
he may not be privilegecl to see the varied 
bamboo gear that is an essential part of the 
Oriental fishermdn’s paraphernalid. It IS sufficient 
to look up the names of these objects in a 
Chinese drctionary, for a great many of these 
complex terms tideographs and pictographs) 
contain the symbol for bamboo. This fact signifies 
that even before their names were first reduced 
to writing, bamboo was employed in the making 
of the devices themselves. It is perhaps sufficient 
for our purposes to mention a few of them: traps, 
weirs, sluices, barriers, poles for hook-and-line 
fishing, spears, sea anchors, floats, trays and 
poles for drying fish and baskets for supporting 
them, netting needles, poles for drying nets, 
punting poles, and staff or dip nets, including 
karojals and salambas. The dredges, punting 
poles, sieves, and sea anchors of Oriental 
clam-dredging equipment are all made of 
bamboo.“” 

just as agriculture evolved from hunting and 

gathering, “water farming” is rapidly evolving in 

many countries now-from ancient roots. With in- 

creasing population, there is ever less land per 

capita, and that less is ever more eroded and debili- 

tated. The world is two-thirds water to begin with, 

so more and more people are turning to aquacul- 

ture and “ocean ranching” as a partial reply to our 

race’s hunger pains. Turtles, frogs, clams, shrimp, 

lobsters, eels, and various seaweeds are among the 

flora and fauna cultivated in addition to many spe- 

cies of fish. Water creatures don’t waste energy 

supporting their weight or regulating body tempera- 
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and bitter, excellent in time for a thousand 
things, but no longer possible to eat. 

A bright but bamboo-muted sun filtered 
<oftly down through deep masses of tiny foliage 
far overhead, leaves alive always-even when 
the breeze died--with a slight tremor that made 
the very air tremble with vitality. And when the 
wmd lifted agam, culm leaning and scraping on 
1~11 culm hldden somewhere high above in those 
g,\ngs of green Ioveline’rs, groaned like 
gr,tndi.lthers In a troubled sleep sounds 
ec’ne and am icnt, full of a huge hollowness, 
murmuring resonant mysteries, moaning and 
c rcsaklnl: I~ke a door in dreams, sounds weird 
,1nt1 wond~rtul. whlc h took all time away. 

At that moment, something in the boy 
promptc.d him to glance back to the shoot 
whcxrr he had left his jacket. The culm was 
grooving so quickly that hl\ c-oai was already out 
oi rt~~ h! He ran back and began clambering up 
to rctrlevr it-but the culm was stretching up so 
i,lst that he \oon found himself above the tallest 
h,lmboos in the grove above the forest 
hlghrr than the \urroundmg mountains taller 
than the clouds. Far, far below he heard, a little 
Lrtcnr, hts parent\ callmg him. “Up here!” he 
veIled b~c k down to them. “Hold on tight,” 
they shouted. “We’ll cut you down.” When the 
~ulm \tartecl ialling. he held on tight for a day 
and a night, and the next morning-thump-the 
giant culm landed, its tip lust reaching the ocean 
br.lt h. The boy stood up and gazed in 
amarement out to sea. Nobody In his mountain 
v~llagr had ever seen it before. 

Meanwhile, bdck in the mountains, his 
parent\ and inends had climbed up on the 
Immense culm dnd had begun walking down It 
to find him. Each node was so enormous thdt 
crossing ~a, like climbing wall after wall 
but finally they reached the tip and found not 
only their son, but the sea as well. And they 
found fish and lobsters, oysters and pearls and 
seaweed-all the dbundance of the deep ocean 
--led by bamboo. 

No single gloss exhausts this tdk, but among 
Its meaning\ lie\ a magical shorthand for the ancient 
link between bamboo and the fishing industries. 

The culm reaching from the mountains to the sea 

suggests as well the bamboo rafts floated from in- 

land groves to ocean ports, in some times and 

places in the Orient up to ten thousand poles in a 

raft (Piatti 1947). Used for transport of freight and 

passengers as well, these giant rafts were made of 

a multitude of culm-length rafts stacked end over- 

lapping end, like roof tiles-or like sections of the 

bamboo culm itself. 

Bamboo not only led oriental peoples to the 

sea, but onto it as well. Just as Hidalgo (1974: 

206-l 0) traces the formative influence of bamboo 

on classical expressions of Indian architecture such 

as the dome cf the Taj Mahal, Joseph Needham, in 

Science dnd Ci~ilirdlion in China, returns again 

and again to the ghost of bamboo hovering within 

oriental ship design. He notes that the “ancient 

pictogram for a boat shows ends which are square 

and not pointed” (Needham iv.3:396). The reason 

is simple: 

The bdsic principle of Chinese ship construction 
was derived from the ex;.mple of the bamboo 
stem with its septa, and indeed the earliest 
vessels of East Asia were rafts of bamboo. This 
led directly to the rectangular horizontal plan 
The following corollaries resulted: il The absence 
of stem-post, stern-post, and keel; ii) the 
presence of bulkheads, giving a hull very resistant 
to deformation and leading naturally to iii) the 
system of water-tight compartments, with its 
many advantages. These were almost surely in 
use by the +2nd century, but were not adopted 
in the West until the end of the + 18th. 
Provenance was then recognized. iv) The 
possibility of free-flooding compartments, found 
useful both on riber rapids and at sea. This was 
not adopted to any extent in Europe. vl The 
existence of a vertical member to which the axial 
rudder could be attached, in “line c!osure” rather 
than “point closure.” (Needham lv.3.sec.29 
Shipping: 395) 

“goat” ideogram. The Chi- 
nese word for boat has 
blunt ends in the early pic- 
tograms, and cross lines 
suggesting both the nodes 
of the living plant and the 
bulkheads of Chinese 
boats. The curved, dancing 
motion of most of the 
ideograms suggests both 
the rocking of water life 
and the curved line of 
early rafts. 
Chou: a boat. iAl Oracle 

bones, Shang dynasty, 
1766-1122 B.C. (8) S!IOU 
wen (small seal!, A.D. 100 
(0 Modern form. Notice 
the node. 

Bronze inscriptions, Chou 
dynasty, 1122-255 B.C. (D) 
To row (a boat, oar, and 
hand). (El To receive (a 
boat between hands load- 
ing and unloading it). IF) 
To caulk (a boat with two 
hands stuffing a seam). 
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The nodes of a bamboo 
co/m inspired watertight 
bulkheads in Chinese boats 
that evolved from bamboo 
rafts, Western shipbuilders 
began imitating this 
method of keeping ,I ddm- 
aged vessel afloat about 
250 yedrs ago. 

Hamboo was a model, therefore, not only tk) Eastern 

palnttlr5 and moral philosophers, but to shipbuilders 

as well. Earlier in his study, as enormous as the 

civiii~ation it describes, Needhdm briefly mentions 

a seminal intluence of the plant on the form of 

C‘hinr\e arc hitrtture. 

Flying dragon. Chinese 
bamboo toy, the forerun 
ner of helicopters. 

FLYING ART. Bamboo’s use in flying art preceded 

by some two millennia the art of flying. A fourth 

century B.C. bamboo bird flew three days94; “wind 

zithers” and “hawk lutes” were early forms of bam- 

boo musical kites; and bamboo whistles were at- 

tached to the tail feathers of pigeons.y5 The “flying 

dragon.” a famous fourth century (A.D.) wind toy, 

has been called by Needham not only the “direct 

ancestor of the helicopter,” but also “godfather of 

the aeroplane propeller.” In 1792 “it stimulated Sir 

George Cayley, who may truly be called the father 

of modern aeronautics, to his first experiments on 

what he afterwards called ‘rotary wafts’ or ‘elevat- 

ing fliers.’ ” For more on how bamboo helped fa- 

ther human flight, see kites, below. 

FURNITURE. Bamboo furniture has enjoyed waves 

of periodic popularity in the West. Freeman-Mit- 

ford mentions some thirty bamboo furniture manu- 

facturers in London in the late nineteenth century.“ 

Barnboo furniture seelns increasingly visible in 

West Coast stores in the United States, so perhaps 

such a wave is about to crest among us again. it has 

been the mainstay of the oriental home for mil- 

lennia. Building bamboo furniture was introduced 

into Philippine schools as a good way for training 

students in manual arts while providing needed fur- 

nishings to the poorer homes (see Cocannouer 

1913). 

C Czbion5, gram storage. 
games. gr,lters, 
garmer:s, grernhou\es. 
gdtes, gate 5prlngs guns. 

(and h,lr5l gutter\, 
grain, gyp\\ VdllS. 

CABIONS. Bamboo “sausages,” 1 O-20 feet long, 

woven of bamboo strips and then filled with rocks, 

are a characteristic feature of Chinese hydraulic 

engineering in sea walls and river embankments. 

They szem to have been introduced as early al’r 20 

B.C. “The relative lightness of the gabions permitted 

their use on alluvial subsoils without deep founda- 

tions, and their porosity gave them a most valuable 

Gabions, an early and SUP 

viving mainstay of Chinese 
civil engineering, are es- 
sentially huge, loosely 
woven bamboo baskets 
full of rocks used to stdbi- 
lize riverbanks and water- 
fronts. An empty gabion is 
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GRAIN. IL~riih~~o w,~\ origindllv c Li+itlrd ds oiw 01 

the sf~\fvi thousand v,m(,ti(9 oi rIc t’, to whit h. d9 d 

gr 155, it i\ rel.~tcd. Moet species ilower 50 Inire- 

ctuc’ntly that WC’ don’t ordm,uily think oi it a\ a grdlll: 

but in <‘hin<l ,mtl India there i\ .I saving that bamboo 

tlowcring icw~tell~ iamine, ,Ind the plant grnerou\lk 

\pilis it% \ced .lt this time to help the hungry people. 

According to oral tradition, this has occurred oiten 

enough that some think flowering is cal.jsed bv pro- 

!onged d,,ought. In anv event, many records irom 

IIIA~I'~ locationc tell of bdmboo grain providing iam- 

ine relief. “In 1864 there was a general flowering of 

the bamboo in the Soopa :ungles in western India, 

and a very large number of people, estimated at 

50,000, came to collect the seed. Each party rc- 

mained about ten to fourteen days, taking away 

Bamboo se-d. 

; enough for their own consumption during the mon- 

soon months, as well as some ior jale. Mr. Stewart 

, add< that ‘the ilowering wa5 a most providential 

/ benefit during the prevalent scarcity.’ Six year\ ago 

t 192 1) there was a iamine in Hunan, but the bam- 

boo flowered and saved the people. Enough was 

gathered for food and >ome in addition for \ale in 

the markets. However, calamltv a\ well may follow 

flowering oi bamboo. In Brdzii, as well as in India, 

sudden production of great masses of rich grain in 

widespredd localities Increases iood supply for rats 

.md mice to multiply in extraordinary numbers. 

Aitrr c-onsuming the fruit of the bamboo, thev over- 

tiw. into the neighboring fields and devour the 

crops. The German colonies in Rio Crdnde do Sul 

and 3anta Catarina were visited bv thi\ plague, 

called ‘r&da5 in Brazil, at intervals oi about thir- 

/ teen years, which apparentlv represent5 the peri- 

odicity of the spec~ec covering that region.“+’ 

It should be remembered that natural stands of 

/ hdmboo drfJ sometmies inimrn4e: Grovej of W/r)- 

cclnnd t)dcci/t~fd can cover up to 700 5qudre mdrs. 

The tropia-al groves espe<iallv can be quite dense, 

and among species that iruit heavily you can liter- 

allv scoop the seed up in your hands. In places, it 

5eems to have fallen not otf a tree, but off a truck. 

~ The ~etl generallv resembles other grasses. Of 

/ Arundimrk hookwidna, a species from Sikkim 

I later named after him, Hooker writes: “The fruit is 

a dark, long grain, like rice; it ic boiled and made 

into rakes, or into beer, like Llur~~a.“loo An an&- 
sis oi the seed of Bdmbusa tukfd showed: water, 

13.5 percent; protein, 10.8 percent; starch, 71.6 

percent; oil, 0.6 percent; fiber, 2.1 percent; ash. 1.4 

percent.101 

GREENHOUSES. Bamboo and plastic greenhouses 

are a rapid wdy of getting more garden space in 

northern climates. Their construction is particularly 

ret-ommended for schools. Polyhedra framing Isee 

pp. I Ob- 107) or conventional construction can be 

uscci. Plans for ‘: renter’s greenhouse in wood, eas- 

ilv built and unbuilt, are available from Aprove- 

cho. 101 Other greenhouse drasigns are widely avail- 

able in gardening books and can be adapted to 

bamboo framing. 

H Hairpins, 
hampers, 
hanrilrs (rake, hoe, 

umbrella, and 50 
on), 

hats, 
hawsers, 
hay and iorage. 
hedges, 

helmets 
hen houses, 
hinges, 
hoops, 
hookahs, 
houseplants, 
houses, 
humidors (tobacco), 
hummers. 



Headrest, Szechuan, early 
20th century. 4 I high, 5 * 
wide, 13 ‘/I ” long. Portable, 
with legs folding inward. A 
good bench design, on d 
.slifiht/y larger .scale, for 
mobile furniture. 

HATS. “In most parts of Burrna, the farmers’ sun 

hats art’ rn~dc, from the culm sheaths of giant ham- 

IKN)~, hound ,uound the edges with split bam- 

IIO(I.“~~~~ Orirntal baml~~o hats are sometimes up 

to J vard in diamctc>r, more a head umbrella than 

a hit. Helmets 01 bamboo were formerly worn 

hy r)olic tl and solditlrs. cone-shaped to de:lrct 

MoM.5. 

I It t4t-h c 0~ At~r. Irrlgdllon Mdtt’r\\ htnc& 
1111 I’,,\,’ \II( I\\, <Illd plpc's. 

111stY I ( Llgt'~, 

Jacket, lttth-19th century. bottons and loops. As a 
Tiny tubes of bamboo summer undershirt be- 
branches, about % ” long, neath a robe, it insulated 
were strong on thread in a the body, helped pores to 
lozenge pattern then breathe, and kept the robe 
bound in linen with linen from stick!ng to skin. Detail. 
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Headrest, unknown province, 
18th century. 6 * high, 
J tr ” wide, lb Y ” long. 
Expanded, dn elegant bench. 

ICELESS COOLER. in a cool corner of the kitchen, 

away trom the stove, set a bamboo basket with ,I 

Itjose cover on three or four bricks or stones resting 

in a water container some 12 inches deep, such as 

part of an old oil drum. Sew burlap loosely over lid 

and basket so that it hangs below the basket and 

ac-15 as a nick in the water. The basket itself should 

bc ,~bovr thr> water line. Dampen lid occasionally. 

This iceless Ice baskrt cools food eHectively.1”J 

I jackets, ,os\ Sill hs. 
t.lr\. junk\. 
jewelry. 

IUNKS. junks! Spreading their sails. cleaving the 

waves a thousand /i. Bamb(~o begat rafts, rafts 

begat junks. junks begat the rest of Chinese vessels, 

and these in turn begat critical design modifications 

in Western ships. 

junk design, exemplified in the oldest and least 
modified types, has a carvet-built hull wanting in 
all the three components which elsewhere were 
regarded as essential-keel. stempost, and 
sternpost. The bottom may be flat or slightly 
rounded, and the planking does not close in 
toward! the stern, but ends abruptly, giving a 

SpJCe which would remain open if it were not 
filled in by a solid transom of straight planks. 
The hull may be compared to the half of a 
hollow cylinder bent upwards towards each 
end, and there terminated by final partitions-like 
nothing so much as a longitudinally split bamboo. 

Alan Villiers has written: “I think the Chinese 
were the greatest of all Asian seamen, and their 
junk the most wonderful ship. Hundreds of years 
J&O, the seagoing junk embodied improvements 
only relatively recently though! out in European 
ships-watertight bulkheads to isolate hull 
damage and so keep the ship afloat, the balanced 
rudder which makes steering easier, and sails 
extended with battens.““Js 

China has been the most nautical of nations, 

wetter longer than any other. With several thou- 
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sand miles of seacoast, navigable rivers, and lakes, 

the Chinese became not only expert, sailors engag- 

ing in complex naval maneuvers of more than 

seven hundred ships as early as the twelfth century, 

they also became a nation of “boat people,” per- 

manently living in floating dwellings. In Hong Kong 

alone there are over 250,000, and nearly every 

large city on the edge of water has overflowed onto 

it with houseboats: 

Floating kitchen. Centuries 
of survival by Chinse boat 
people provide models for 
the increasingly crwwded 

“The Canton water roads are well known. 

Here boats are tied up to the banks of the river and 

to earh other in regular rows, ‘packed like the 

scales of a fish,’ as the junkmen say, and constitute 

nothing less than a floating city. Lanes are left at 

intervals of twenty or thirty boats to facilitate com- 

munication. This is very necessary, for the nautical 

‘commuter’ returning from work may, as likely as 

not, find that his floating home has moved to an- 

other ‘street.’ No phase of life is unrepresented 

among this population. Kitchen boats supply hot 

food at a low rate. The barber calls in a small sam- 

pan which he rows himself, calling at!ention by 

ringing a bell. The river doctor also gives notice of 

his approach by beating a drum; and, when his 

medicines prove of no avail, there are floating mor- 

tuaries. 

node of the bamboo culm that provided the ancient 

pattern for junk design-permitted a style of rudder 

steering of unparalleled efficiency that, unknown in 

Europe until the fourteenth century, was later 

adopted throughout the world. It permitted the Chi- 

nese to launch and manage larger ships earlier than 

any other people. War fleets are recorded in 486 

B.C., and there was an expedition of two thousand 

ships in the first century A.D. (See Aero 1980.) 

“When he handles bamboo, the junkman’s in- 

genuity finds its widest scope. He eats it in the 

sh,?pe of bamboo shoots, drinks out of it when it is 

made into a cup, sleeps on it when it is cut into 

bamboo shavings, which make excellent stuffings 

for mattresses. He uses it as a medicine and is finally 

carried to his grave by means of bamboo poles. 

Among a thousand and one nautical products for 

which it can be employed may be mentioned rope, 

thole-pins, masts, sails, net-floats, basket fishtraps, 

awnings, food baskets, beds, blinds, bottles, 

bridges, brooms, foot rules, food, lanterns, umbrel- 

las, fans, brushes, buckets, chairs, chopsticks, 

combs, cooking gear, cups, drogues, dust pans, 

pens, nails, pil!ows, tobacco pipes, boat hooks, an- 

chars, fishing nets, fishing rods, flagpoles, hats, lad- 

ders, ladles, lamps, musical instruments, mats, tubs, 

caulking materials, scoops, shoes, stools, tables, tal- 

lies, tokens, torches, rat traps, flea traps, back- 

scratchers, walking-sticks, paper, joss sticks, and 

rafts.“rD6 

KIOSK. The kiosk is a round, thatched structure 

that takes fuller advantage of the physical properties 

of bamboo than any other shelter in the rural re- 

gions of western Colombia where a particu!arly du- 

rable species, Cuadua angustifofia tq.v.), is used. 

The kiosk was originally a family dwelling, com- 

manly 20 feet in diameter, its conical roof sup- 

ported by a king post in the center. The walls were 

of esterilla, large bamboo board made by cracking 

culms at all nodes with ax blows an inch or so apart 

around the circumference of each node. A single 

long continuous crack is then made to open the 

culm, and the nodal diaphragms are removed. 

Bamboos 6-8 inches in diameter yield 18-24 inch 

boards cut to any desired length, which function as 

Up to 200 feet in length, junks are distin- 

guished by off-center masts, as many as seven in 

number, which are oddly tilted fore and aft, giving 

a junk in full sail more the look ot a slightly asymetri- 

cal object of nature than the product of a rigid 

human geometry. The squared-off stem--like the Kiosk. 
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King post umbrella rafters. 
Kiosk umbrella framing 
seen from above. 

/iot)ps In <I barrt4 to krep the columns around t/‘r 

c Irtumtrr?r&t‘ oi the hio\k irom being shoved out- 

\\ard at the top IX th(x thrust of the rafter and rooi 

weight. LZihthn the c4y kiosks \yere adapted, in 

tlnir. lor u\th 4\ communal mcc~tirigs and recreation, 

thth wall5 wertx t4iminated, iol more light and easier 

X~CV, antI thtair strut tural iunrtion M’J~ assumrcl 

tq peripheral strips of bamboo ringing the kiosk at 

the top of the columns, which are u~allv no more 

th,ln 10 ie(at apart. Since the king post bloched \I- 

\~on and niovc~mt~nt at ground Itvel, it\ ba4r wa\ 

chmmatt4 and an umbrcll,~-like iraming \y\trrn was 

dt~vlst~d ior the rooi. Building a small model I\ .&is- 

able bt+orc vour first full-scale kiosk. Hida!go offer5 

iairlv complete detail>. I’17 The kiosk is an excellent 

intro to arc hitec turr for voung builders Trv a 6-ioot 

diamt~tc~r, h-iotrt rooi, hexagonal plan with ccJlUlnn$ 

.S itlet apart. For more on g~~dua arc hitec-turr, see 

Chapter 5. 

KITE. Kite tale5 in the Orient are plentiful and old 

since this art was flying in the clouds of China 2,200 

years or so before the art of flying landed in Ohio 

with the Wright brothers in the present century. Kite 

uw ior military signaling was recorded in China 

around 200 R.(.., and many early mentions of kites 

involve their use in war. One general, H,m Sin, 

measured thp distance irom his troops to a besieged 

palace by flying a kite over it. From the length of the 

string. he figured his distance to the walls by simple 

geometry, dug a tunnel, and attacked successfully 

from underground. Another Chinese general of the 

Han dynasty (206 B.C..-A.D. 220) routed an invading 

army by flying kites with bamboo hummers over 

their camp at night. The weird sounds were taken 

for gods threatening the invaders, and they fled. 

Around 4.u. 1500, a large falling star was inter- 

preted as bad luck by the soldiers of a Korean Ken- 

eral, who sneaked out the next evening and sus- 

pended a lantern irom a kite. The kite light was 

taken as a positive omen by his soldiers who, full of 

confidence, routed their enemy the following day. 

Warriors of the wind 
A kite-flghting festival has been ,m annual evrnt 
in Hamamatsu, Japan. smce the 15005. A 
sublimdtwn for tests imposed by a ruler, 
according to :Jne legend, these air battles now 
attract 2 mllllon people each vex The kiter 
honor fir<!-born 5ms. who either touch the llne 
JS the kite n$es or are kept stnc tly at home to 
avoid seeing their alter ego’5 dizzy altitudes. in 
the firm conviction that their preseme would 
bring bad luck in the fight. A 
seventy-four-year-old participant: “1 am still 
fascinated by the fresh greennesc of bamboo 
and ieel challenged to make d gallant kite.” 
(Eliot 1977:555’ 
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The Japanese often 5ent spies aloft by kites to 

scan enemy encampments, and Japanese thieves 

have taken the hint to break and enter from the air. 

One famous bandit stole the gold fins off dolphins 

atop a castle in Nagoya. Captured laier, he was 

boiled in oil, and large kites were long forbidden in 

lapan. One Japanese architect lifted construction 

materials with large kites. 

Fishing kites are used in Malaysia, where 

trghting kites-a highly developed form in many 

r. ultures-have been outlawed because the pas- 

sionate contests led to such bitter disputes. Fighting 

kites have the string near the kite soaked in starch 

or glue and dipped in powdered glass. The trick is 

to lerk this stiff, sharp blade of string down quickly 

on the string of your opponent. 

Although Marco Polo had reported seeing kites 

on his travels, their use reached Europe in the eigh- 

teenth century, not long before Ben Franklin’s fa- 

mous exprrinrent with electricity in 1752. Flying a 

Lite into a thrmdercloud with a wire replacing the 

string and a large house key fixed at his end, he got 

a sizable shock and the idea for his subsequent 

invention of the lightning rod. A5 a child, Ben Frank- 

lin had managed to pull himselt across a pond with 

a kite-a method of transport he suggested would 

work also in the En,llish Channel. In 1903 box kites 

in fact did tug a boat the 20 miles across the chan- 

nel from England to France. 

Box kites were a notable breakthrough in kites 

designed by Lawrence Hargrave in 1893 iNew 

South Wales). George Pocock had already applied 

the same principle to land Imovement in England, 

traveling as fast as 20 miles per hour in a two-kite 

carriage. Pocock was also among the first in the 

West to experiment with people-lifting kites. He 

flew his daughter up 100 feet in 1825; his son, 200 

feet somewhat later. 

Kites became sophisticated laboratories for 

some scientists, like Alexander Graham Bell, the 

inventor of the telephone, who built multicellular 

tetrahedron kites at tha turn of the century to ex- 

plore the aerodynamics of flight and apply these to 

airplane design. Orville and Wilbur Wright built a 

two-winged kite in 1899 with strings fastened to the 

tips to control flight, and they experimented with 

this as a steering device. In 1903 they incorporated 

their kite findings in the wing-bending controls of 

the world’s first airplane. Their distinguished con- 

temporary, Marconi, the inventor of the radio 

(1894), used kites to publicize his invention to an 

indifferent public. In 1901, he flew a kite from 

Newfoundland to pick up the first transatlantic mes- 

The largest kites have been 
flown in Japan; they mea- 
sure 50-60 ieet across and 
require up to 200 people 
to Lwnch. 

sage-transmitted from Cornwall, England, to his 

kite-elevated aerial 400 feet up. 

Meanwhile, across another ocean in Japan, 

kite fanatics were competing to get the largest possi- 

ble monsters aloft. In 1906, a 5.000-pound giant 

built of 4-inch wide bamboo pieces, a round kite 60 

feet in diameter and trailing a 480-foot tail, was 

flown by some 200 people. That, apparently, is the 

record for size. 

The greatest altitude was reached in Germany, 

19 19, where a train of eight kites flew some 6 miles 

high (3 1,955 feet). The weight of the string limited 

altitudes greatly until 1749 when the Scotch doctor, 

Alexander Wilson, invented a train of six kites to fly 

thermometers cloud high in weather experiments. 

After this, kite trains were used by meteorologists 

throughout the world: seventeen U.S. weather s;a- 

tions used kites till 1933, after which kites were not 

used again for serious research until 1967 when the 

new airfoil or parafoil kites (invented in the United 

States by Domina Jalbcrt in 1964) were used to 

study weather inside a cap cloud above Chalk 

Mountain in Colorado. 

In World War II, ancient oriental military uses 

:>f kites were resurrected by Germany. Triblade, 

motorless helicopter kites flew sailors above subs to 

scan the horizon for convoys to attack. 

The tiniest kite on record is a 3-inch bow kite 

of balsa wood and tissue paper with a silk thread 

string, flown about 20 feet high by Clive Hart in 

New South Wales.10B 

1 Lacquerware landscaping, 
(plates. cups, boxes, lanterns, 
trays, bowls), lathing, 

ladders, laundry po!cs, 
ladles, 
iamos 

levees, 
light-bulb filaments, 

lampshades, 
landing docks, 

lofts, 
looms. 

LACQUERWARE. Many products of bamboo lac- 

querware are intended more to be seen than used. 

They are curios not sufficiently durable for daily 

use. However, in Kyaukka, Burma, a fairly elastic 
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bamboo lacquerware is produced that is tough 

enough to withstand eight to ten years of rough 

daily use without dents or paint wearing off. It’s 

unlikely that aluminumware would be without 

dents and scratches after a year or two of use in the 

average Burmese home, and furthermore the cups, 

bowls, trays, baskets, small boxes, and tiffin carriers 

of Kyaukka are far easier to wash than aluminum. 

The manufacture of lacquerware begins with 

the bamboo skeleton. In Kyaukka, Cephalosla- 

chyum pergracile, preferred because of its great 

flexibility, is cut into convenienr lengths, excluding 

nodes, and split radially into small strips.rog (Radi- 

ally split pieces are much stronger than those split 

tangentially.) A strip is bent into a circle, its ends 

tied together with thread, leaving an open portion 

where a second strip can be slipped in and bent into 

a circle. Its free end is similarly tied with thread. 

Strips are added in this way, with great skill and 

speed, in a spiral form until the desired shape is 

obtained. Next this bamboo base is coated with a 

paste made of a black oleoresin from the thitsi tree 

tMe/anerrhaca a&/al mixed with bone ash. This 

forms a tough concrete when dry, which is vigor- 

ously rubbed with sandstone, a critical phase of the 

production that, properly done, greatly increases 

the lacquerware’s durability. Finally, the inside only 

is painted with lacquer, the outside generally re- 

maining black, with the resin and bone ash being 

well rubbed in with the hands. The pieces are then 

stored eight to ten days in a dust-free space until 

thoroughly dry. I lo 

Kurz mentions lacquerware from Palembang 

so elastic it can be turned inside out without crack- 

ing or damage. ‘I1 Plastic articles imply an eco- 

nomic leak from country to town, from less to more 

developed countries, from poor to rich. Lacquer- 

ware provides rural employment, uses local materi- 

als, decentralizes production, requires no complex 

machinery or heavy capital investment, and is a 

cottage industry that can reduce imports and in- 

crease exports. 

LADDERS. These are a natural for bamboo, granted 

its aptitude for lightweight altitude. Hypereasy to 

handle, even up to 30 feet long, the two main 

pieces are usually wired together to keep the rungs 

in place. Cracks should be wired upon first appear- 

ance to prolong ladder life. Culms of larger species 

are also used singly as ladders, by making a triangu- 

lar cut at the node. Kurz reports an ingenious bam- 

boo ladder for climbing trees: 

“Ladders for climbing lofty trees, especially for 

gathering fruit or obtaining beeswax, are con- 

structed by means of barnboo pegs driven into the 

trunk. These pegs are made of old thick bamboo, 

split to about 2 inches wide. Each is cut above a 

joint, which forms a solid head to bear the blows 

of the mallet, and the point is flat and broad, cut 

away carefully to the siliceous outer coating. To the 

head of each is strongly tied a strip of the rough rind 

of a water plant. The climber carries forty or fifty of 

these pegs in a basket by his side and has a wooden 

mallet suspended round his neck; he has also pre- 

pared a number of strong, but slender bamboos, 

each 20 to 30 feet long. One of these he sticks 

firmly in the ground at the foot of the tree, and close 

to it; he then drives a peg as high as he can reach, 

and ties it firmly by the head to the bamboo. Climb- 

ing up on this, he drives in and ties successive pegs, 

each about 3 feet apart. He soon reaches the top 

of his pole, when another is handed up to him, and 

being bound to the one below, he ascends in the 

same way another 20 feet. When his pegs are ex- 

hausted, a boy brings a fresh full basket up to him, 

and a long cord enables him to pull up the bamboos 

as he requrres them. This mode of ascent looks 

perilous, but is in reality perfectly secure. Each peg 

holds as tightly as a spike naii, besides which the 

weight is always distributed over a great number of 

them by means of the vertical bamboos. The same 

mode prevails in Java, amongst the Nagas of Eastern 

Bengal, and the Karens of Burma.“r’* Tree-house 

architects and apprentice monkeys, ponder well. 

LADLES. Many shapes and sorts are II.& of bam- 

boo. For a water lad!e, the cup is cut just above a 

node, to the desired size, a hole carved into it, and 

a handle fitted. Since the ladle lives in water, no 

glue is needed to bind the pieces that compose it. 

The bamboo swells to seal the joint: Its glue is use. 

LAUNDRY POLES. Bamboo poles are run through 

the sleeves of shirts or dresses and stuck out the win- 

dow as drying racks. “This is especially convenient 

for boat people as well as villagers who live over 

their shops.“‘r3 Leaving the stub of a branch on at 

one node gives a convenient support for a clothes- 

line. 

LIGHT BULB. The world’s first light bulb, over a 
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century old, still burns with bamboo in the Smith- 

sonian Institution in Washington, D.C. “In the pro- 

cess of inventing the incandescent lamp, Thomas 

Edison confronted a difficult problem--finding the 

appropriate material for a filament. In 1880, he 

Irarned that finely shredded bamboo serves as a 

tirm supllort for round hemp palm leaf fans. Taking 

his clue from this hint, he collected all avdilable 

v,lriet& of bamboo from throughout the world, 

including Southeast Asia and Japan. After repeated 

te\ts, he ahcertainrd that a variety from Kyoto 

would best 5erve his purpose. In 1882, he set up a 

company to produce incandescent lamps from the 

IlLtrnents of Japanese bamboo and illuminated the 

nights oi New York.“1’J 

M M,lrinih\. mrdtcines, 
rndrhcn. milh. 
lll,l\l\, mobiles, 
mclll,ln~\, mushroom < ulture 
mLIttlng. hous?\, 
rn,lltrc~\\c\. niu~c~\l Instruments. 

MARKERS. “The U.S. Department of Defense even 

found bamboo ideal for use as markers on the 

Greenland icrcap. It happens that metal poles 

placed in the ite art’ warmed by the sun and sink 

out of sight. Bamboo does IOI conduct a5 much 

heat and 50 stayed where it was put.“1’5 

MATTANGS. Here js a seaschool visual aid. Throw 

a bean into your bathtub, or a pebble into a pond, 

and watch the ripple pattern produced. Objects 

that break the water surface-+ bri:k set up in your 

bathroom experiment, an island in real sea-alter 

this pattern in learnable ways. Pond or Pacific, 

wave morions obey the same principles of liqutd 

mechanics. The study of these patterns was devel- 

oped to a highly refined science-art by the Polyne- 

sian peoples some three thousand years ago in the 

course of colonizing migrations that in time settled 

almost every island in the Pacific, and they re- 

mained in touch as a cultural entity across vast 

seascapes 50 effectively that even today a Maori of 

New Zealand can stretch his native tongue to the 

Hawaiian islands and remain understood. In the 

nineteenth century, captains of Western ships were 

btill losing themselves in brief 1 SO-mile voyages be- 

tween islands ir, the South Pacific, their vessels 

equipped with ,~I: the instruments of the most up-to- 

date navigation and charts. 

For millennia before them, the Polynesians in 

pairs of 60- to 80-foot dugout canoes fashioned 

with tools of shell and bone, lashed together with 

a deckhouse between of bamboo or other materi- 

als, had found their way by reading the map the sea 

Mattang, a device for 
teaching Polynesian chil- 
dren wave motion as a 
na 6 iga tion guide. 

was constantly generating of its nearby islands in 

the motions of its waves. It was a braille of the 

whole body: they would not merely Iaok at the 

waves but crouch in the hull of the bow as close as 

possible to the most precise device for navigation 

they had discovered, the ocean’s motions, and lee/ 

wave patterns bouncing off islands 100 miles away. 

Map and medium, sailor and tool of his trade, were 

one. The visual aid to teach this teletactic art to 

child sailors of the crew was the matfang, a simple 

web of bamboo strips or branches providing a 

codified summary of possible wave patterns. The 

gradual mastery of this code of tribal memory 

graven in bamboo permitted them in time to navi- 

gate by touch and teach the art in turn to their 

children, bound for islands none of them had ever 

before felt quivering their locations to their skins as 

they listened in the bottom of their boats. 

“Miniaturization” is the term Bucky Fuller 

used to describe the gradual decrease in matter and 

increase in organizing mind that marks technologi- 

cai evolution. The dramatic Alice-in-Wonderland 

shrinkage from early crystal sets to transistor radios 

was, for Fuller, a useful example of this process in 

his own time. Following this trajectory, we can 

imagine a technique of such density-that it dijap- 

pears. Some “primitive” technologies appear less 

‘*advanced” to civilized peoples bristling with in- 

struments to lug about precisely because ihe human 

body-mind had become such a subtle master of its 

own capacities that no other equipment was re- 

quired. This is ceqainly the most appropriate tech- 

nology we can evolve towards, however, because 

it’s available to all without investment in additional 

accessories to burden the equipment possessed al- 

ready by each owner-in-residence, the local 

human, floating in his bag of skin, full of blood 

perception, at-d inventive energy. 
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When we can feel history approaching as far 

off as seabums in the primitive Pacific could feel the 

distant beach, we will find kinder harbors as well 

and sail, with less costly equipment, more signifi- 

cant seas. 
MEDICINES. “The Chrnese used bamboo medici- 

nally as a torric for the stomach, as a cure against 

dysentery, and as a remedy against toothache. 

When medical opinion proved in doubt, they 

would explode it in fire to drive any demons 

,lwcly.““” Coughs, asthma, cancer, eye ailments, 

ard paralytic complaints were also treated with var- 

IOU~ preparations from the plant, as was a sluggish 

love life and hair and skin problems. (See laba- 

.5hfYT. 1 

MUSHROOM CULTURE HOUSES. “Some 20 million 

poles of Mahino bamboo (Phyllosfac-hyc n~kionil 
wr’rc’ used in the construction of 6.8 miltion square 

meters oi mushroom culture houses. The poles 

wcrc tr:~atrd with PCP-sodiuni salt, since creosote- 

trcaatt4 hamboo is unsuitable for this purpose. Poles 

so treated Ias; around five years, two to three times 

a, long as untrea:ed ones in this industry.““’ 

MUSICAL INSTRUMENTS. “The two most character- 

~stic acoustic textures oi the music of the Chrnese 

r ulture area (extending from Korea to Indonesia) 

are the high proportion of chime-idiophones and 

the prominence d the bamboo plant (and the pitch 

pipes derived from it)” (Needham iv3:142). From 

North Korea to northern Australia is a sweep oi 

latitudes equaling that from Vancouver, Canada, to 

Lima, Peru, in our hemisphere. Roughly half the 

people in the world live there. Music is a central 

part of their life, and bamboo is a central part of that 

music. Its eminence is ancient, recorded in the old- 

rsst surviving classification of instruments we have 

in the world. Over four thousand years ago in 

China, under the Emperor Shun (2225-2206 13.c.), 

instruments were divided inio eight materials, each 

with a corresponding cardinal point of the com- 

puss, a season of the year, and an element of nature 

represented by one of the eight trigrams OI the 

I Ching. Bamboo was assoc:iated with pipes and 

the east, the direction of the rising sun, which linked 

it naturally with spring, when culms are rising with 

all the thrusting energy of the sun itself. Among the 

elements of nature, bamboo was associated with 

the mountain, where temperate, monopodial spe- 

cies have especially been at home because of 

their preference for a moist but well-drained soil. 

The mountain was the “youngest son” in the 

family of hexagrams, associdted with the end of 

movement, tranquillity, keeping still. Home of her 

sages and hermits-the most respected members of 

Chinese culture-subject of her favorite paintings, 

forming an element in her most basic concepts such 

as yin dnd yang, the mountain for the Chinese was 

not simply a hunk of rock but a revered and animate 

being Bamboo’s identification with it was an hon- 

ored one, no less significant than the plant’s link 

WI;, spring dnd dawn, the most vigorous season 

and hour. 

This vigor has given bamboo a long history as 

a martial instrument or club whose rhythms have 

stirred many a land and bruised many opponents. 

The zhakuhachi is sometimes described as the only 

musical instrument in the world thdt doubled as a 

weapon. But on the island of Trinidad in the Carib- 

bean, bamboo also evolved as a weapon-instru- 

ment to replace prohibited drums. When the bam- 

boo stick bands were in turn outlawed in the late 

1930s. the people-whose invention is often d co- 

function of oppression-evolved the steel bands 

whose engaging rhythms have since spread 

throughout the world. 

Briefly, the pre-Lent Carnival (“farewell, 

flesh,” from Latin) was introduced to Trinidad by 

French planters in an upper-class format in the late 

1700s. The slaves out back of the Big House had 

their version, too, which came out of the closet 

with liberation in 1837. “Masks allowed action 



without fear of reprisal. Bands grew larger and 

louder. Songs were purposely lewd and pointedly 

anti-upper class. The planters were horrified. Police 

tried to quelch Carnival with little success .” 

Church propped up State to hold back the blacks: 

“Thtx onginal slave celebrations had moved to the 

bc,.it of the congo drums-the same drums used in 

rclqqous rituals to summon believers to worship and 

god\ to receive sacrifices. The official church, as 

part of its drive to eliminate ‘foreign’ religions, out- 

la114 the drums. But no celebration in Trinidad 

works right without rhythm. ‘Bamboo tamboo’ stick 

hands were devised to iill the musical gap.” The 

band\ were hundreds of young people, a roaming 

rhythm set tion whose music proved so potent it 

iva\ outlawed bv the police. The people, musically 

\timulatrd, would take no sass from the brass, and 

had \everat hundred heavy-duty clubs in their or- 

c ht+tra to bat-k their wilt.’ I8 

The Dutch had a similar problem with popular 

music in West Java. which is a bamboo musical 

center with over twenty different percussion, wind, 

and 4lnng instruments as ancient a\; they are ample. 

The (alung and gamh~ng are carved in stone in the 

rlghtii centurv temple In Borobudur, dnd bamboo 

instruments predate Hinduism in Java. Their devel- 

opment i\ supposedly closely related to the pre- 

Christian Polynesian migration, “The Sundanese 

used bdmbO0 instruments in honor of Dewi Sri, god- 

dess ot rice and agriculture in javanese mythology. 

The melodious sounds of the slender, gracefully 

constructed instruments express well the cheerful 

character of the Sundanese peopte.“119 The ang- 

klung is a bamboo percussion instrument that origi- 

nated in West lava and is now known round the 

world. Two, three, or four bamboo pieces, usually 

tuned to as many octaves, closed at the bottom by 

a node, have three-quarters of their circumference 

removed to about hdlf their lengths to form a sort 

of tongue by which they are hung vertically, their 

lower end\ sliding horizontally in a slot in the bot- 

tom oi the bamboo frame. When shaken, “the 

sound i’r curiously bright. The air column in the 

tubular part of the mobile bamboo segments pro- 

duces, when blown, the same tone-pitch as shaking 

the entire segments.“1*0 The Baduy of South 

Banten still shake three or four angklungs when 

ending work on the sdcred arable lard. Anciently 

an instrument of farming festivals, it was also used 

to rouse soldiers and was suppressed as such by the 

Dutch for f?ar it would inspire revolt against colo- 

nial power. By the 1920s it had become merely a 

child’s toy, used by beggars in the 1930s to attract 
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a coin. A musician from Bandung then began an 

angklung renaissance, incorporating Western-style 

music and modern arrangements with local tradi- 

tions: Hybrid vigor. 

lava and the surrounding islands of Indonesia 

is an area rich in its variety of bamboo instruments. 

A few among them: The dung of West Java is 

made of twelve, fourteen, or sixteen bamboo tubes 

closed by a node at one end, with a diagonal cut at 

the other, tied together with cords like a rope lad- 

der. From top to bottom, tubes get bigger and lower 

in pitch. The top is hung from house or tree; the 

lower end tied to the left k:iee of a sitting player or 

to the waist of one who is standing. It is “beaten 

with two pen&o/s, sickle-shaped wooden sticks of 

slightly different sizes.” 

The gambang bambu evolved recently from a 

wooden version, “the Sudanese counterpart of the 

Western piano.” Bamboo tubes are tied horizon- 

tally together by cords on a bamboo platform and 

played like the calung, which the gambang resem- 

bles but with more tubes. A similar instrument- 

with different music-is played in North and South 

Celebes. 

The rengkong is one long bamboo pole, car- 

ried on the shoulder of a dancer, with bushels of 

newly harvested rice hanging from each end by 

split bamboo strings. It is played in a ceremony to 

Dew4 Sri, the )avanese goddess of rice and agricul- 

ture, after a poor harvest. “The rhythmic move- 

ment of the dancer’s steps causes the suspended 

rice to swing, and the friction of the string against 

the bamboo produces the characteristic musical 

sound.” 

The kohkohl is a complete internode with a slit 

along one side beaten with a soft wooden stick. The 

sound is determined by the length and diameter of 

the bamboo tube and the width of the slit. 

The halong, a panpipe, ib usually played in 

pairs-a large one with two or three tubes and a 

small one with ten to fourteen small tubes. Three 

different sorts are used in stag hunts to communi- 

cate among the hunters, with one, two, and three 

pipes, respectively. 

The kolecer is a weathercock, with propellers 

attached to various size tubes. A number of differ- 

ent sizes are set out to produce as many notes. 

The celempung is the Sudanese bamboo string 

instrument, “a complete internode closed at ends 

by nodes, provided with a long slit and two bamboo 

strings cleverly split from the slit. This instrument is 

widely distributed and can be found from Madagas- 

car, Vietnam, Malaya, and all over tndonesia to the 
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Netting needle. 

Tasadays in the Mindanao of the Philippines. Each 

area normally has a characteristic number of 

strings, varying from one to four.“121 

Musics of Many Cultures and Music oi (he 
Whole Earth. both one-volume efforts to sum up 

the globe of music which we are, contain many 

references to bamboo.122 

N NA. 
napkin rings, 
net floats, 
nets, 

netting and sewing 
needles, 

nctsuke. 

NAILS. “Limaye [ 19431 found that bamboo nails 

[more strictly, pegs) hold as well as iron nails, al- 

though thy bamboo nails require predrilling of the 

M.ood.“‘)1 

NET FLOATS. Earnboo’s natural bouyancy, which 

inspired sealed compartments in Chinese ship de- 

sign, also makes it a natural for net floats. Oshima 

(1931) mentions huge nets requiring a thousand 

culms each of moso fP. pubescens), the giant of 

temperate bamboos (70 feet by T-inch diameter), 

with culms noted for their gradual taper. 

NETSUKE. “Netsuke were the decorated objects 

men wore on one end of the cord by which a small 

box for writing materials or medicine called an ho 
was suspended from the formal Japanese belt.“1*4 

Netsuke and brush pots were among the objects 

most favored by oriental bamboo carvers to dem- 

onstrate their amazing virtuosity.‘*5 

0 Organs, 
ornaments, 
outriggers, 

ox cart beds (sides, 
yokes), 

ox goads, 
oyster cultivation. 

OYSTER CULIWATION. “In shallow coastal waters 

in some areas around Taiwan, extensive bamboo 

racks have been built for oyster cultivation. The 

yield of oysters raised on rayon lines attached to 

these racks can be ten to twelve times the yield by 

the conventional method of driving bamboo splits 

directly into the ocean floor.“126 

P Packaging, 
paper cutters, 
paper pulp. 
wgs, 
pen and pencil 

holders, 
pens (ink and animal!, 
pillows, 
pins, 
pipes (drain, gas, 

irrigation, opium, 
organ, tobacco, 
water, and so forth), 

plant labels (shades 
and stakes), 

plates, 
plybamboo, 

poison, 
poles (boat. carrying, 

clothes, flag, fishing, 
fruit picking, garden, 
punting, telephone. 
tent, TV, and 
vaulting!, 

polo balls, 
polo mallets, 
posts, 
pots. 
printing pads, 
propellers, 
props (for banana and 

various trees), 
punishments. 

PACKAGE TACTICS. Japan, a5 a small island, en- 

tered the experience of population densities and 

consequent resource crunch earlier than most of 

the cultures on the planet, which discovered much 

later that all earth is an island. Increased precision 

and efficiency of design were the necessary cultural 

adaptations to these denser conditions, and bam- 

boo provided the raw material for centuries of cul- 

tural experiment. The Japanese traditions of crafts- 

manship and patient addiction to detail ripened 

slowly around bamboo, and the delicate skills fos- 

tered in the production of fans, flutes, tea whisks, 

and dozens of delicate bamboo artifacts found ex- 

pression in the twentieth century design of elec- 

tronic circuit boards. More omnipresent, so gener- 

ally less visible and considered, are the packaging 

traditions of Japanese culrure. 

How one person makes one package is a small 

matter, but the package tactics of an entire culture 

can determine the use of sizable resources and gen- 

erate enormous trash. industrial cultures apparentlv 

prefer dirty lots and national parks full of old plastic, 

bent aluminum, and broken soda bottles to the 

work of considering more frugal and tidy alterna- 

tives of package design. America created her habits 

growing up as a spendthrift young culture with 

plenty of wilderness, a colossal backyard where 

you could get more or dump the ugly. But Japan 

evolved as an island culture. This means limited 

resources, so don’t waste. Make it well, make it to 

last, make it small and neat. Design multiple use of 

one space or one object, and remember that unvar- 

nished simplicity, the grain of natural objects, is 

often the grandest ornament. 

Japan’s traditional packages were therefore 

carefully designed of local materials, renewable 

and biodegradable resources that sank back into 

the earth they were thrown upon. Bamboo was 
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Possible planet pen 
The cheapest, oldest, and most widespread pen 
in the planet village is also the most possible as 
a planetary norm in the global schoolhouse of 
modern universal educdtion. Bdmboo or reed 
wnting pens have been used in lordan since 
3000 I3.l 

One end of a piece ot dry bamboo roughly 
6 inches by % inch by %r, inch i\ whittled to 
dr\lrcld width for fme writing or bold block 
letlrnng, then shaved down to a flexible point 
iormed by the durable outside skin. The end is 
tul straight acre\\, then shaped to your personal 
wrlllng angle by writing gently on sandpaper- 
wIthout ink. Drill a hole roughly %Z inch in 
dlamerer about ‘/o inch from rhe point to serve 
JLI a relalning hole for Ink. A p!ate can be added 
lor It9c irequent refilling.‘J7 

more widely used than any other material. The 

sheath wrapped countless pastries, cdndies, fish, 

and soybean lunches; 6-inch culm sections served 

as jars for soy sauce or delicacies like pickled 

mountain burdock roots. Dozens of liquid or semi- 

liquid dishes and sauces were transported home in 

bamboo containers-which then were used around 

the house as jars dnd small buckets after whatever 

came in them wds gone. 

Miniature bamboo objects became the trade- 

mark package of different areas. Small boxes of 

bamboo leaf over a frame of split bamboo; model 

boats, houses, and hats of sheath or leaf and bam- 

boo strips; bamboo snowshoes filled with vegeta- 

bles pickled in soybean paste; tiny mats and baskets 

in the style characteristic of the region producing 

the treat inside-the package evolved from a func- 

tional wrapper to an object in its own right. 

Photographs of traditional Japanese packaging 

in bamboo and other materials are beautifully pack- 

aged in How to Wrap 5 Fggs (Oka 1975). 

PLYBAMBOO. Japanese researchers found that 

bamboo fibers have a lamellar structure in which 

seven io nine fiber layers are alternately parallel and 

perpendicular to the axis.‘*B Bamboo-fiber anat- 

omy, therefore, anticipated the basic structure of 

plybamboo, whose early use was explored in elev- 

enth century China as vanes for rotary winnowing 

machines. Modern processing of plybamboo is well 

developed in a number of oriental countries. Here, 

from India, is how to make your own: 

Bamboo ma& are woven from strips, dried, 
treated with phenol formaldehyde resin (alcohol 
soluble), conditioned and pressed in a hot-press 
at temperature of 150°C and prr;,sure of 28-35 
kg/cm*. Duration of pressing time depends on 
product thickness: board can be prepared from 
single or multi mats. Veneers, veneer mats. 
sawdust, shavings, etc., can be used as core 
material or faces in board production. Boards can 
be made also in corrugated form. Stringer type 
boards can be made using a mould and 
mandrels. Bamboo boards can be used as light 
partitions or ceilings, for production of moulded 
furniture, attache cases, suitcases. table lops, 
chair seats, windmill blades, elc.lX9 

Investigations were carried out in the Compos- 

ite Wood Branch at Dehra Dun (India) Forest Re- 

search Institute, and the process has since been 

patented (Indian patent No. 42228). Plybamboo 

boards were used in all parts of test houses built at 

Dehra Dun. Panels buried seven years were dug up 

still sound.13o Plybamboos offer the plant’s abun- 

dance in a format convenient for industrialized 

mass shelter. Their use will probably claim a 

progressively large share of the world’s bamboo 

harvest. Experimental use should be high priority 

research in all ministries of housing in countries 

with significant bamboo reserves. (See Chapter 4, 

pp. 96-98, for more on laminated bamboo.) 

POLO BALLS. “Polo balls are made in India from 

the hard, even-grained rhizome of a common spe- 

cies of Dendrocalamus.“‘3’ 

POTS. “People in the jungle can use the internodes 

of any large bamboo as a pot in which to boi! water 

or cook food, as the cooking has finished before the 

green stems burn through.“l)z 

PROPS. A large volume and common use of bam- 

boo in many parts of the world is for cheap, light, 

easily made and transported props. Bdmbusa vu/- 

garis was used to prop bananas for many years by 

United Fruit in Central America, and this use is one 

of a number of rapidly expanding bamboo indus- 

tries in Taiwan, where islanders with limited space 

are multiplying shrewd uses of bamboo’s rapid alti- 

tudes. “Four bamboo treating plants preserve ba- 

nana props with creosote, with a volume growing 

from 1.5 million poles treated in 1971 to about 3 

million in 1973. Cultivation hasn’t kept pace with 
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use, so green poles have risen around 30 percent in 

cost. Treatment began around 1966 by the open 

tank method, later by the Bethell process (9O”C, 

1 4kg/cm*).“13J 

PUNISHMENT. “In a fearful punishment, formerly 

used in Bali, the criminal was strained horizontally 

over the voung growing shoots of a bamboo stock, 

of which the longer balms have been removed. As 

they grow quite rapidly, the very hard silica-rich 

shoots pierce through the unfortunate sufferer.“1J4 

A cruel and unusual punishment involving bamboo 

i\ told of the tyrant Kao Yang (h.rI. 550-559) who 

forced prisoners to attempt flight from a !OO-foot 

tower: “On one occasion the emperor visited the 

Tower of the Golden Phoenix to receive Buddhist 

ordination. He caused many prisoners condemned 

to death to be brought forward, had them har- 

nessed with great bamboo mats as wings, and or- 

dered them to fly down to the ground. This was 

called a ‘liberation of living creatures.’ All the pris- 

oners died, but the emperor contemplated the 

spectacle with enjoyment and much laughter.“‘lS 

“Under the Chou and Han dynasties, con- 

victed criminals could look forward to either: being 

branded on the forehead, having their noses cut off, 

maiming, castration, or death. later times these 

pleasantries were amended IO: bambooing, bas- 

tinadoing, banishment, exile, and the ever-popular 

death (choice of strangulation or decapitation).“lJb 

A Victorian traveler, Colonel Barrington de 

Fonblanque questions, “What would a poor China- 

man do without bamboo?” The thatch of his house, 

mat where he sleeps, cup for his drink, chopsticks 

to eat sprouts of the same plant, pipe to water his 

crops, rake, sieve, and basket to harvest, clean, and 

carry them, the mast of the junk for boat people, 

pole of the cart on land-all of bamboo . and if 

he strays briefly from this path of civil virtue: “He 

is flogged with a bamboo cane, tortured with bam- 

boo stakes, and finally strangled with a bamboo 

rope.“137 The colonel neglects to mention the fu- 

neral procession that follows, customarily led with 

-a spring of bamboo.138 

The colonel is mercifully silent as well about 

the public and private use of bamboo poison ln a 

Puniing poles. A preferred 
species is Bambusa tuld- 
oides. 

special part of a special bamboo, “there is a poison- 

ous secretion extremely irrttating to the throat and 

nose, causing itching which brings on a bad skin 

infection. This has been known to the Chinese for 

a long time, for the poison was formerly used in 

criminal cases. A drink was prepared for the con- 

demned. Death followed, but not before much 

agony had been suffered. This bamboo is not 

planted near wells.“’ ‘O 

R Kacks 
(for cunny: ,~nd 
drying food), 

rafts. 
raincoats. 
rainspouts iand 

gutrering), 
rake\, 
rattles, 
rayon, 
record needles, 
reed\ (for woodwind 

instrumentsJ. 
reinforcemrnt (for 

concrete and 
adobe). 

rings. 
ritual oblects, 
roofing, 
ropes ItowIng, drilling 

salt wells. hoisting 
bnne). 

rug poles, 
ruler5 

RACKS AND TRAYS. “Those of bamboo are used in 

almost as many ways as baskets. Bamboo racks, 

baskets, and trays constitute important items of 

equipment required for many large-scale industrial 

dnd commercial pursuits in the Orient. In the silk 

Industry, the mulberry leaves are brought from the 

field in bamboo hampers, whi:e the silkworms are 

hatched and spend the whole of the caterpil!ar 

stage on bamboo feeding trays. 4s a fitting finale, 

they are pldced, when mature, upon racks fdsh- 

ioned from bamboo in a form suggesting treetops 

where, in the wild free state, their ancestors spun 

their cocoons. The shape of these spinning racks is 

cleverly designed, however, in deference to the 

requirements of space economy.“‘4o 

RAFTS. In Colombia and Ecuador, large rafts of 

Cuadua angustifolia deliver this bamboo to mar- 

kets and formerly were a principal means of trans- 

port for people and mountain agricultural produce. 

Since bamboo grows well along rivers, the most 

natural and ancient means of transporting it has 

been to float it downstream. In the Orient, up to ten 

thousand c~llms may compose a single raft of bam- 

boo, whici, is generally considered the archetype of 

all Chinese t. ejsels: 

A ler,gth of bamboo cut in half longitudinally and 
floated on wdter gives a striking model of the 
constructional principle of all Chinese craft. It is 
not necessary to insist upon the sea-going 
bamboo sailing raft of Thaiwan as the only 
ancestor of all junks, for many other forms of 
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bamboo raft arc rcyularl) using Chin,?se rivers dl 
this da!. One oi the most interesllng i\ the Ya 
Kiver raft of Szechudn, which moves both up and 
down i iii) mile5 oi Intractable watcrwdy between 
Yac how an:1 Chldtmg, carrying Tibetan trade. 
This Chu-f~ c-I)!wdrt muil be one of the lightest 
draught general cargo-carriers in the world, for its 
depth below thr waterline when loaded (with a 
cargo oi 7 ton\) i5 often ds little dS 3 inches and 
never exceeds 6. owmg to the buoyancy of the 
bamboos. In length the rafts, M hich are quite 
un\lnkable, vary bet&een LO and 110 feet, and 
,lrc’ bullt throughout of the culms of the giant 
bamboo U~ndrocaL~mu~ gigan!rus, which grows 
a\ high a\ 80 fret with a diameter of as much as 
J foot. The bow IS narrowed, and bent upwards 
111 <I curve by heating, so that the raft can slide 
I)ver rock< which may be almost level with the 
\-.,llcAr WridCtl.“’ 

Worcester (1966: 1 13--S) provides interesting 

detail5 on the history and construction of the Ya 
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River raft, with a photograph of a model (plate 12) 

from the London Science Museum’s collection of 

twenty-seven models of bamboo and wood rafts, 

junks, sampans, houseboats, inflated skin rafts, 

trawlers, lifeboats, etc. (137-8). 

Emperor Wu Ti (140-86 B.C.) built a floating 

castle 600 feet by 600 feet, garrisoned by two thou- 

sand men and some cavalry horses as well. Floating 

villages with room for two hundred families were 

reported by a seventeenth century official of the 

Dutch East India Company. (Cf. Rudofsky’s valu- 

able Prodigious Builders, 146, 373.) As the floating 

life becomes more common in a more crowded 

wor!d, China’s long history of buoyant architecture 

will be more consulted. More attention will be paid 

to bamboo’s role in river transport and shelter, to 

its place in bankside industries of paper pulp and 

plybamboo, and to its help in holding banks stable 

against the constant current. (See junks, above.) 

The tray boat of T’ai Wan. 
These boats are simply 
small rafts, medsuring 1.7 
to 40 feet long, with d 
draught of .I few inches, 
built of about a dozen 
large bamboos lashed to- 
gether with the tapering 
ends forward. The fore- 
most end of the raft is nar- 
rower and more upturned 
than the after end. 

The culms used grow io 
a height of dhout 60 to 80 
feet with a maximum cir- 
cumference of 17 inches. 
This species has a large 
core and is an extremely 
hght wood. The bamboos 
are very carefully selected, 
for they must be of uni- 
form size. To prevent 
cracking and to reduce 

weight, the siliceous skin is 
removed, md the nodes 
are hardened over d slow 
fire. The raftmen say that 
this method of treatment 
also increases their “arrest- 
ing power” when ah’oat. A 
vah effort to keep out the 
water is made by securing 
a small bamboo between 
each of the larger ones 
and rts neighbors. Across 
the fore and aft poles 
eight slightly smaller 
curved poles are lashed 
athwartships at intervals to 
suit the construction. ihe 
after ends of the main 
bamboos, which are usually, 
though not always, 
broader than those in the 
bow, are painted red, 
black and green. 
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RAYON. A bamboo rayon factory in Pakistan pro- 

duces more than 5,000 tons of high quality rayon 

a year with technical assistance from lapan.‘J’ 

RECORD NEEDLES. “Very satisfactory phonograph 

needles have been manufactured from bamboo 

slivers. They are heated in oil at 3-tO”F and tumbled 

in barrels containing sawdust, which removes ex- 

c TV, 011 and poli\he~ the slivers. They are then ready 

to be pointed and i~seci.“‘~” 

RITUAL OBIECTS. “As well a\ being a food, the 

shoot, lihe the c ulm, may house a god under certain 

conditions. In the v,llieys among the Chekiang hills 

between ric c’ fields one often pas$es small shrines 

in whir h instead of the accustomed idol one sees 

J dried hamboo shoot. On examination, this shoot 

reveals vc’rv unu\uaI characteristics. The most no- 

ticeable are the oblique joints which give a zigzag 

c~ttett. II has been found that occasionally in a grove 

01 Phv//o\l~chy\ [~uhc~,~c.c~n$ Crndc~ thu: ‘hairy him- 

hr)o’~, u hich 15 verv common in this region, a shoot 

comes up with this ire,ik c h,tr,tc tcristic. The Chi- 

nese arca quit k to dust ovt’r it ,md because of its 

strangeness they thinh it pos~ssed of preternatural 

I~ower~..“lJJ 

- 

Roofing OC split bamboo 
culms reportedly inspired 
the first clay tiles. lapanese 
woodcut. 

ROOFING. Shingles, thatch, and tiles. “In the dry 

zone around Mandalay, split bamboo may be 

woven into long narrow mats which are put on the 

roof like overlapping shingles. In some other places 

bamboos with diameters of 3-5 inches are split in 

half lengthwise, cut into two-foot sections, and laid 

on the roof like Chinese tiles.“13’ 

The earliest type of roof material was no doubt 
the fully grown hollow bamboo stem split in half 
longitudinally. convenient lengths being then ldid 
in rows with the concavities alternately facing 
outward and inward. (Bamboo and reed matting 
must also have been used from high antiquity, 
and still irequently forms the covering for sheds 
and boats.) This very corrugated arrangement was 
afterwards carned out in half-burnt grey tilelab 

Thatch of sasa bamboo leaves is said to last a 

long time in lapan. Tsuboi recommends late August 

harvest there: “if gathered while the leaves are ten- 

der and green, they will decay quickly.““” 
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S Sailcovers, shovels, 
sails shuttles for weaving, 
sailstays, sieves, 
sake, silk industry, 
salt well drilling, skewers for cooking, 
sandals, ski poles, 
scaffolding, slide rules, 
scales, sluices, 
scarecrows, snow fences, 
scoops, spears, 
xratchers for backs, splints, 
screens (room spouts for watering 

dividers, cans, 
papermaking). spray guns for crtrus 

5crubber5, insect pests, 
sedan chairs, springs (for carts, 
shades. toys, gates), 
shahuhac hrs. stakes, 
shavings (for pillow staves, 

and mattress stuffing sticks (incense, 
and for caulking for rhythm, roasting for 
boat’r), shish kabob), 

\henths for knives and stilts, 
swords, stoois, 

5hreld5, string, 
5hinglcs. sugar, 
ship design, sunning floor5 for 
shoehorns drying coffee and 
shoe soles, other produce, 
shoots for food, swimming pools. 

SAILS. Bdmboo mat-and-batten sails are unique to 

Chinese area ships: “The sail is made by weaving 

together thin and narrow strips of the outer parts of 

the stems of bamboo and is divided into sections 

grasped by bamboo battens. Thus the sail falls in 

tiers, ready to be hoisted. A large mainsail in a grain 

ship needs ten men to hoist it, but for the foresail, 

two suffice.“1J8 The widespread use of bamboo 

matting sails necessitated this form of frame and led 

naturally to the balance lug shape. The aerody- 

namic importance of tautness is considerable; yet 

such a design, which doubtless arose because of 

the easy availability of a material so light and at the 

same time so strong, never arose in any other cul- 

ture. The battens have at least five other uses: they 

permit precise and stepwise reefing; they allow im- 

mediate furling of sail, which falls into pleats; their 

setting system obviates the need for cloth or canvas 

as strong as on other sails; and they act as ratlines, 

giving access for the crew to any desired part. 

Above all, they are a complete protection against 

tearing and carrying away; a Chinese sail may have 

half its surface full of holes and yet draw well. The 

sail never jams. As Audemard thought fit to empha- 

size, this svstem “avoided the sending of men aloft 

to take in reefs, always a dangerous operation in 

bad weather.“rdg 

Thatch boat in China. 
Building is a bulky busi- 
ness; cvtting thatch on or 
near rivers to float the roof 
downstream reduces trans- 
port problems. 

The sail is stiffened by battens of bamboo, 

each of which connects with, and indeed forms 

pari of, the sheet, thus keeping the sail very flat: 

this, then, is the secret of the Chinese sail. In seago- 

ing vesseis and in craft used in very open inland 

waters the sail is peaked. In narrow waters it is 

flat-headed, narrow and very tall, so as to catch the 

breeze over the banks of the river, creek or canal. 

The sail design of junks could be a technology 

appropriate in areas presently ignorant of it but blest 

with small navigable waters and bamboo. Building 

models of a junk is an interesting exercise for 

schools. Bamboo sails have also been used tradi- 

tionally in windmills (q.v.). 

SAKE. “A sake can be brewed from bamboo seed, 

which though rather sharp to the tongue does no: 

otherwise differ from ordinary sake."J50 

SALT WELL DRILLING. This is one of a number of 

industries that would virtually come to a halt with- 

out bamboo: “Possibly there is no more indispensi- 

ble article in China than bamboo. One missionary 

made a list of bamboo uses, unfinished with 440 

separate uses. tf it were uprooted from the soil of 

China, it would be worse than losing a right hand. 

So many and varied are its uses around a salt well 

that one wonders what would happen if it were 

suddenly cut off. The geomancer uses bamboo tick- 

ets to decide the location of a new well; the me- 

chanic, a bamboo rule to measure the land; the 
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priest, bamboo joss sticks for the opening rites. 

Bamboo ropes haul up the logs for the derrick 

frame, splice them together, and are tightened by 

bamboo wedges. Bamboo binds the drum over 

which the bamboo cable runs into the well, carried 

by a wheel edged with bamboo. The band first put 

into the well to carry the drill is of bamboo, as is the 

cable later used to carry the bamboo brine pipe, 

fastened to the bamboo cable by hemp. The br&e 

used on the windlass that winds the cable is of spirt 

bamboo, and it runs on strtpr of bamboo lashed by 

bamboo rope to the wooden windlass. The water 

buffalo is harnessed with bamboo to the windlass to 

draw the cable out of the well. whrle the driver 

‘persuades’ the awkward beast with a bamboo 

whip. The rope with which he is tied by the nose 

is of smaller bamboo, his stable divided into stalls 

made of old bamboo cable, and the sides of the 

buffalo barn made of old bamboo rope twisted 

about the upright posts. The well coolie wends his 

way home by the light of a taper made from an old 

bamboo cable. 

finely and wrapped around the pipes to prevent 

their splitting in the hot sun. Bamboo f-coops support 

the great brine vats whrch hold the bnne before 

running into the boiling pans, through split bamboo 

supported bv old bamboo cables. 

“Bamboo matting separates the boiling rooms; 

attendants sleep on bamboo baskets which later 

tarry the finished product, or enjoy bamboo 

sprouts while they watch the pans toiten boiled 

wrth bamboo firewood) and scoop the refuse off 

the top with woven bamboo skimmers. The coolie 

carnes his load of salt to market with a bamboo 

carrying pole, and his tally is recorded wiih a ham- 

boo stick. His sun hat is made of bamboo, finely 

woven, to keep out the rain, while the mat on 

which the peddler spreads his wares is of bamboo. 

When it is impossible to use the bamboo turther in 

the Industry, it is given to the labourers who sell it, 

repair their homes, or boil their rice with it. The 

expert boiler, watching the pans, blissfully smokes 

a bamboo water pipe, while his wife sews shoes 

with soles of bamboo leaves, bv light of a vegetable 

oil bamboo lamp. He dips the brine from pan to pan 

“The brine runs to the boiling pans tirrough 

bamboo pipe’, supported by bamboo pieces split 

Brine conduits in bamboo 
piping a~ the Tsu-liu-thing 
talt fields, Szerhwn, 1944. 
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III thcx c’,lrl\ I ~I-!()\, thcs t%ntl\h wt’rtl ottrllng 

!r,llow\hip\ lor study in England I:) anyon? who 

could catc h one. ‘IYhcbn J giant panda i< ready ior 

\hipmtant to England, .l tt&)w in any branch oi the 

biologic,~I SC itBnct+ m,iy be ( ho\en to accompany 

th(h ~lnimlll ;or *I vcb<Ir’\ rcb\c*,lrch !n British institu- 

tion\.“” Miss Hu. ,lnxiou\ to \tud\, ;l: the Royal 

Bchnlc aI (;arrlt~n ,it Kew, srat odt to (apturcxa p,111d~1 

from the, hmhc~c~ Io~r~t~ in northern jrec huan: “4t 

Y+r how WC’ hirc,tf thirty-on[B porters t(j transport 

our ~LIC)~II~+ and quipmc~nt One 01 the most im- 

por:ant item5 among our supplir\ wa\ two hundred 

palr5 of \,indals made oi bamb~,o fibers. In a c’oun- 

trv wherr lc+lther *,hocs arc’ rare and climbirlg boots 

are unheard oi, these bamboo L.andals are indis- 

pensabfe for nigh-levei climbing. They are relatively 

inexpen5!\ c’ and -omparatively strong, and they do 

n?t shrink wher wet. Most important, the rough 

ends of the tojugh fibres extending from the o&de 

of the soles hold the steps in slippery places. In the 

mouhtaiilous region of west China, even the rrcog- 

nizec! highways between county seats are steep and 

Pandas, whose liver are the flowering and deafh of 
lashed more firmly to barn- bamboo species in their 
boo than anv other animal, area. A modern papercut 
are prewntlv tbreatcned in of a panda with its tofem 
fbrir native mountain, by plant, from Fushun, China. 

narrow trails, and thr byways are still narrower, 

after, only steps cut on the hard rocks of steep 

mountains&s, with roaring torrents a few hundred 

f<Iclt below. A slip may mecan death. The trails in the 

I.~:,tl of thr giant panda are only occasionally 

c limbrId, by hunter5 or medicine diggers. The morn- 

ing mist, the :requeni rains, and the melting sww 

r~~ndl~r these paths wet and slippery all the time. 

.Th(a b.lmbc)n sandals are the convrntlonal footwear 

for rlirrlbing trails in thih region.“‘5J 

From Miss Hu’s further descriptions of the 

grandcur of the terrain, it sounds so much more 

inviting than a British zoo that I am happy t:i rrnort 

that her two hundred sandals permitted her and 

companions to climb the trails of the giant panda 

without ever so much as glimpsing the beast. 

“With the demand of many zoos throughout the 

world aiid the favorable foreign exchange, the cap- 

ture of a specimen means a fortune to each of the 

cooperating hunters. Yet year after vear ex- 

perienced hunters have gone hunting in vain. Like- 

wise, in my expeditions, I have not seen any gian! 

pandas.“l55 

SCAFFOLDING FOR SKYSCRAPERS. “A typhoon once 

struck two tall Hong Kong buildings, both protected 

by scdffolding: one of bamboo, the other of steel. 

The bamboo held firm, but the steel collapsed in a 

contorted heap. You can sit by a twenty-story 

office window and watch the Bamboo Men oper- 

ate. Suddenly you w;‘: .atch a glimpse of a waving 

pole. Then a little man Gil appear, scampering up 

to the top. After tying more poles, he will disappear 

skywards. These are the men who have recently 

built a 4,000-seat theater in just over a week 

They are the aristocrats of the local labor force and 

can command over $500 a month. In a typical 
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operation-like repainting the exterior of an office 

building--trucks move in first to dump their loads 

of weather-beaten bamboo poles on the sidewalk. 

The workers pick through the poles carefully, 

rejecting an occasional piece because it is cracked 

or weak-or simply because they don’t fancy it. 

Next the heavy base poles are swung up and lashed 

to the window k+es or other projections. Soon the 

framPw:lrk i:) towering over the street, and the 

workers are swmging along it, secured only by the 

tough bamboo strips dnd their own confidence.“15h 

And for supertankers: “Sixty thousand tons of 

freighter, a bedmy heavyweight of the high seas, 

takes shape inside bamboo scaffolding at Aioi. 

Workers put the bulk-cargo carrier together by join- 

ing prefabricated Interlocking units. Devising such 

techniques to produce ships far more quickly and 

cheaply than European or American yards, Japa- 

nese builders now launch almost half the world’s 

new vessels-and the biggest, including the largest 

$hip afloat, th? fifth-f>f-a-mile long, 209,000-ton 

supertanker Id~rnilsu Maru. Japanese designers 

now plan lrviathdns of more than twice that ton- 
n~ql~>,“15’ 

SCALES. A p,Gon for cricket iights dates in China 

at least from the T’ang dynasty (A.[). 618-906). 

Screen, Fu-thou, Fukien 
Province, China, 19th century, 

- 

Many volumes, more weighty by far than their sub- 

ject, devote themselves to the best diet and training. 

In the Sung dynasty, the Sun of Heaven himself 

neglected his vast empire, lost in this pygmy pas- 

sion, bent above a 4-by-8-inch Kingdom of Crick- 

ets, the minicolosseum where the n-ortal combats 

were staged. The combdtants entered by sliding 

doors at opposite ends of the bamboo arena. A 

screen separating them was lifted, and the battle of 

the bugs began, ending only with the death of one 

and the triumphal return of the other to his jdde 

residence for a victory banquet of fresh shrimp. The 

most interesting element-for our purposes-in this 

cruel absurdity is the set of scales used to weigh the 

crickets, like prize fighters, before the match. The 

accuracy required for so delicate d task can be 

appreciated. The material chosen was bamboo. 

Then in World War II, when radio parts became 

scarce in China, they simply made them from bam- 

boo, drawing on a sophisticatrd technology sharp- 

ened for centuries on such tiny triumphs as cricket 

scales.157” 

SCARECROWS. Those of bamboo are made in vari- 

ous countries in a variety of ways. “One often sees, 

in the more tropical parts of the Orient, scarecrows 

made from large stiff culm sheaths. The sheaths are 

either suspended by a short cord from the tip of a 

bamboo pole thrust into the ground at an oblique 

angle, or simply impaled upon a short stick set up- 

right. As the sheath swings about in the breeze, the 

pale, polished, inner surface and the dull outer one 

reflect the tight differentially, exaggerating theeffect 

of its motion.“158 

“If we have in Europe ugly scarecrows and 

such like for driving away the flocks of predatory 

birds from the young sowings and cornfields, so has 

the Malay also his own invention for the same pur- 

pose: long bamboo halms, at the end of which is 

fixed a bamboo wind wheel, moved by the slightest 

breeze with an ugly rattling noise which scares 

away the numerous rice thieves, finches and small 

parrots that swarm on the ripe fields. This noise, 

very disagreeable to the ear, continuously interrupts 

the stillness of tropical nature. The Javanese often 

places in various parts of his field many bamboo 

sticks, from which are suspended pieces of cloth 

and other light articles, alid connects all these sticks 

with a bamboo or rattan string. The man who keeps 

the ends of these strings in his hacd pulls them from 

time to time, concealed like a spider in a little bam- 

boo house erected for this purpose on high 

posts.“‘59 



ONE THOUSAND THINGS 63 

Sedan chairs have been pk used them only to 
constructed since ancient cwry a bride from the 
times in China of light- house of her parents to 
weight bamboo frames dnd her groom. In funeral pro- 
carrying poles, and used to cessions, An empty chdir 
cdrry persons of rank or wds carried ritodlly t0 PYPn 
riches. The common peo- the poor man ‘5 grdve. 

9 

SEDAN CHAIRS. These have been constructed 

since ,lncient times in China of lightweight bamboo 

ir,lmrs and c.lrrving poles. Employed to carry per- 

‘ron’r oi rank or riches, the common people used 

them only to carry a bride, concealed from view, 

irom the house of her p,lrents to her groom. As ii 

to ,Icknowledge all are equal on the other shcjrr, in 

funeral proc-essions an empty chair was carried ritu- 

ally even IO the poor man’s grave. 

SHIP DESIGN. Orrental ship design holds in the hull 

a ghost of the grove: “It I+ clear that the ships oi East 

Asia cannot be genetically explained on the theory 

oi the simple tloating hollow log. gamboo is their 

ancestral material, no: wood the Chinese hull 

is an elongated strutturr as iull oi transverse hulk- 

heads as the stem of the bamboo is of those parti- 

tions which botanists calt septa [nodes] this 

construction sets the Chinese ship apart from the 

ships of the rest of the world.“‘“” (See also rafts and 

lidxng. I 

SILK. “Hamboo played an Important though in- 

conspicuous part in the history of European indus- 

try. When Justinian reigned at Constantinople (A.II. 

A floating-sights wdter-level dS sights floats on the cow 
proto-theodolite ospd in vex meniscus of water in d 
19.57 for surveying irrigd- rice bowl. This method is 
lion projects. The bamboo probably very old ds well 
with septa (nodes) bored ds very prdctirdl. 

527-5651, the court reserved a monopoly of the silk 

trade and it5 manufacture, the looms being worked 

by women in the Imperial Palace. Until then, the 

silkworms that feed on the leaves d the white mul- 

berry were confined to China; those which haunt 

the pine, the oak, dnd the ash were common in the 

forests bath of Asia and Europe, but as their educa- 

tion is more difficult and their produce more uncer- 

tain, they were generally neglected, except in the 

little island of Ceos, near the coast of Attica. The 

Persians had the monopoly of the trade in Chinese 

silk. This was a matter of deep concern to Justinian, 

who endeavored to procure the ralw material for his 

looms through his adventurous Cllristian allies, the 

Abyssinians, who dt that time were a naval and 

commercial power. His negotiations iatied, the 

Abyssinians declining a competition with the Per- 

Lans, whose proximity to tndid must give them an 

overwhelming advantage. Another expedient, 

however, presented itself. Two Persian monks, who 

had long been resident in China. traveled to Con- 

stantinople, it giant’s tourney, and proposed to the 

emperor that they should endeavor to introduce the 

eggs of the silkworm into Europe. The offer was 

accepted and liberally encourdged by Justinian. The 

two monks returned to China, and by smuggling the 

eggs in the hollow of a cane contrived to elude the 

vigrlance of the Chinese, dnd made their way saiely 

to Constantinople wtth their precious treasure. It is 

not too much to say that in that fragment of bam- 

boo were carried the future commercial fortunes of 

Lyons, of Genoa, of Spitalfields, and all the other 

great manuiactories of Europe, for from those eggs 

were descended all the races and varieties which 

stocked the Western World. But the pity of it is that 

we have not the record of the travels and adven- 

tures of those two Persian monks! This memorable 

importation is assigned to the year A.D. 552.“‘“’ 

SPLINTS. An Austrian doctor working several years 

In eastern Nicaragua noted the appropriateness of 

bamboo for splints to set broken bones in village 

settings where you often have to make do without 

the manufactured variety available in hospitals, 

Medical uses of bamboo are many, from tongue 

depressors to equipment for the handicapped. (See 

crutches. ) 

SUGAR. “For the first time in history, the Den- 
drocd/dmus strictus bamboo forests of Chanda, in 

the Central Provinces [India] began last March 

[ 19001 to exude a sweet and gummy substance in 

sorne abundance which was found very palatable 
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to the natives in the neighborhood, who have been 

consuming it as food. The occurrence of the manna 

at !his season is all the more remarkable since the 

Treatest famine India has known is this year visiting 

the country, and the districts where the scarcity is 

most keenly felt are in the Central Provinces. 

The manna occurs in short, stalactiform rods, about 

an inch long, white or light brown in color, more or 

less cylindrical in shape, but flattened on one side 

where the tear had adhered to the stem. It was 

pleasantly sweet, without the peculiar mawkish 

taste of Sicilian manna, soluble in less than its own 

weight of water; the solution in repose deposited 

white, transparent crystals of sugar. Analysis 

showed 2.66 percent moisture, .96 percent ash, 

./!-I giucose, a smaii quantity ot nitrogenous matter, 

and the remainder consisting of a sugar which from 

its solubility, melting point, and crystalline nature 

appeared to be related to if not identical with cane 

sugar. The bamboo and sugar canes b&ng to the 

5ame order of grasses, and perhaps it is not unnatu- 

ral to expect them to yield a 5imilar sweet substance 

which can be used as food; but it is a coincidence 

that the culms of the bamboo, hitherto regarded as 

dry and barren, should in a time of great scarcity 

afford sustenance for a famine-stricken people. 

“None of the natives questioned recalled see- 

ing the substance before. They believed it to be 

‘bamboo manna.’ The material is soluble in water, 

but insoluble in alcohol, ether, and chloroform. 

Crystals of sugar remain on evaporation which melt 

at about 166” C, and a little above this temperature 

assume a brown color and consistency of barley 

sugar.“lb’ 

§WIMMINC POOLS. The owner of a construction 

firm living across the road from the USDA groves 

9 miles south of Savannah, Georgia, told us that 

Thomas Edison had used bamboo to reinforce a 

swimming pool at his home in Florida. According to 

this professional, the pool was in good condition 

around 1980 and was then roughly eighty years 

old. (See water sforage.) Edison had already 

demonstrated the more delicate capacities of bam- 

boo’s durability as the incandescent element in light 

bclbs (q.v.1. 

T Tabasheer, 
tables, 
tallies, 
teahouses, 
tea strainers, 
tea whisks, 
tents and other 

temporary 
structures, 

tortures, 
towers (for waler, 

windmills or 
rope-making), 

ws, 
trailers, 
transport, 
traps for ambush or 

fish or rats or tigers, 

trxtlles, 
thatch, 
thedtricdl UWS, 
theodolite, 
thole pins, 
threshing bodrds dnd 

machines. 
tiles (roof and floor). 
tinder, 
tipls, 
token\. 
tongue depressors and 

cotton applicator5 in 
hospitals, 

toothpicks, 
torches, 

trabs. 
tree gudrd5. 
tree houses, 
trellises, 
trestles, 
tnumphdl arches. 
trolley poles (En&nd). 
troughs ior feeding 

and wdtrring 
chickens dnd other 
animals, 

trumpets, 
tubs, 
tug and trdckmg 

cdbks, 
twine. 

TABASHEER. (tabaschir, tabashir): Used as vari- 

ously as it is spelled, “famous for any and al! ail- 

ments” (Porterfield), good for coughs, asthma, a 

reknowned love potion, an antidote to poisons of 

all descriptions, it has long been in the Orient a 

medicine of almost mythical powers. “It is em- 

ploved in western India to cure paralytic complaints 

and as a stimulant and aphrodisiac. It plays a 

great role in Chinese medicine, and large quantities 

are exported especially from India to that country 

and Arabia. Tabasheer is also used in polishing, a 

quality it owes to its silicious composition “lb3 

Silica is apparently responsible also for its repu- 

tation as an effective antidote: “nowadays an artifi- 

cial form is used internally to neutralize toxic agents 

by absorption.“lbJ Me/ocannd bdcciierd and Barn- 
busd arundinacea are cited by Porterfield and Kurz 

as species especially abundant in deposits of taba- 

sheer, but it is found in many other bamboos as 

well, in chunks up to an inch thick. 

Jones (1966) and associates at the University of 

Melbourne in Victoria, Australia, studied the com- 

position of tabasheer through an electron micro- 

scope. An abridged version of their findings: Bam- 

boo absorbs large quantities of dissolved silica, and 

solid silica is deposited in its cell Wdk This silica 

has been identified as opal by optical and x-ray 

techniques, and particles known as opal phytoliths 

of the same dimensions as cells can be isolated 

from the plant tissues. Large masses of silica found 

in the hollow stems of bamboo are called taba- 

sheer. Known anciently but only recently examined 

by modern techniques, it i5 a porous, hydrous silica 

composed of roughly spherical particles about 100 

angstroms in diameter, linked together in chains. As 

determined by the immersion method in sodium 

light, tabasheer has an index of refraction of 1.427 
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+ / 0.002; its specific gravity is 1.93, appreciably 

less than that of common opal, which tabasheer 

resembles in other ways: it is milky in appearance, 

translucent, and shows conchoidal fracture. 

Roughly parallel bands of different optical densities 

can be seen within the tabasheer in transmitted 

light. The chemical composition of tabasheer by 

weight i\: SiO,, 85.82 percent; H,C) ( lOO”C), 

5.87 percent; Na,O, 0.002 percent; K,O, 0.039 

pt’rc rnt; CaO, 0.007 percent; and MgO, 0.004 per- 

( VIII. Taba\heer contains more water than is com- 

monl:, found in opal\ but smaller amounts of alkalis 

and alhaline earths. Comparison of tabasheer with 

opal phvtoliths, silica gel, and opal of inorganic 

orlgln under thr electron microscope revealed 

ba~c but subtle dliirrences that the interested 

rc>adrr can pursue In “An Opal of Plant Origin,” 

SC MVK(’ vol. ! 5 1, no. 3709:4b4-6.11)’ 

TEMPORARY SHELTERS. “If temporary shelter is re- 

qu~retl hy the native or traveler in the jungles, noth- 

ing I\ 50 convenient a\ the bamboo; and how quick 

do they finish such a temporary house! A few 

hours’ patience and the traveler IS comfortably 

housed ior the night, havir,: not only shelter above 

him, but aI50 his table, chair, and ‘bali-bali’-bed- 

stcdd---all made of bamboo.“““’ These remarks 

suggest reflecting on bamboo for refugee camps in 

the wake oi war, quake, flood, or whatever man- 

made or natural dl\,t\trr, when instant shelter i5 

required. 

THEATRICAL IJSES. Bamboo’s u\e i\ related to its 

convenient e ior trmpor.~r~ 5trutturrs. Easy to 

carry, easy to assemble and disassemble, it is much 

used by traveling performers throughout the world 

in manv ways that deserve study by schools. A 

report from China: “Itinerant theatrical troupes em- 

ploy bamboo strurtures of a distinctive architec- 

turc, tall and narrow, with the walls often covered 

with gaudily decorated mats, and surmounted by 

ornamental tievIces oi traditional rococo design. 

The floor, whit h is elevated several feet above the 

ground, i5 made oi thin wooden planks laid on bam- 

boo bearns and held in place by thin strips of bam- 

boo bound down by bamboo thongs. The top- 

heavy structure is held erect by means of long 

bamhoo braces, to which is often added the secu- 

rity of bamboo guy ropes.“1h7 (Fiesld dssistdnt, 
above, explores similar uses; see also transport, 
below.) 

TRANSPORT. Rafts, ox carts, sedan chairs, carrying 

poles, wheelbarrows, tug cshleq, punting poles, 

sails, docks, and even bikes have been made of 

bamboo. It:, lightweight strength has anciently as- 

sociated bamboo with travel and transport, as vehi- 

cle or accessory, axle or anchor, caulking material 

or bilge pump a complete list would begin to 

repeat other entries. The next time you walk hilly 

terrain, carry a bamboo staff. Bridges of barnLao 

we have seen earlier. In some mountainous areas, 

bamboo stairs are also constructed at critical points 

of the path: “When the path goes over very steep 

and slippery ground, the bamboo is used to form 

steps. Pieces are cut, about a ydrd long, bamboo 

pegs are driven through holes made at each end, 

and a ladder or staircase is quickly made.“lb* 

TRESTLE. “A trestle of bamboo, 125 feet high with 

a span 0i 4CG feet, was erected near Miyaroshita, 

Japan, and used until a steel railroad bridge could 

be completed.“‘“’ 

U 

UMBRELLAS. “The most common umbrella, found 

in all parts of China, has a bamboo handle, spring, 

and ribs, and is covered with oiled paper,” which 

may also be made of bamboo.‘70 

V 

VALIHA. The valiha is the national instrument of 

Madagascar, an island with roughly one-fiftieth (2 

percent) the land mass of its neighbor Africa but 

nearly three times as many genera of bamboo. 

(Decaryochloa, Perrierbambus, Cephalostd- 
chyum, Hitchockella, Hickelid, blastus, Pseudo- 
coix, and Schizostachyum in Madagascar; Oreo- 
bambus, Oxytendntherd, and Arundinaria in 

Africa.)“’ With this richness of bamboo to choose 

from, it is not surprising that the valiha, a bamboo 
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zither of sorts, should be central to the island’s 

musical traditions. A record is available that in- 

cludes photographs and detailed descriptions of the 

valiha and its musical history.172 

VIOLIN. “There is also a kind of Chinese violin 

called the hyi ieng. It consists of a Z-inch thick 

bamboo joint, 3 to 4 inches long, closed at its ex- 

tremity by a tightly stretched snake’s skin. TO this is 

inserted a bamboo handle about 2 feet long, to the 

upper end of which are fixed the two strings resting 

on a bridge on the snake’s skin. A piece of split 

bamboo is used as a bnw.“173 

It is actually a mistake to try to understand or 

judge these instruments in relation to Western 

counterparts. Calling them “a kind of violin” or 

“zither of sorts” is a convenient shorthand, but it 

does more to confuse their reality than to clarify it. 

Best to scrub your ears of all memories of Mozart 

and try just to hear how they sound. (See Bamboo 

Discography for a brief listing of records, p. 333, 

and the Hornbostel-Sachs system of instrument 

classification, p. 74.1 

Whip. 

W Wagons, weirs, 
walking sticks, well sweeps, 
walls, wheelbarrow, 
war, whetstones, 
water jugs, whips, 
water pistols, whistles, 
water storage, wicks, 
waterwheels, windbreaks, 
waxes, windmills, 
weapons, wine storage, 
weaving shuttles and winnowing machines, 

looms, writing brushes. 

WAR. The art of war has many ancient links with 

bamboo. “Fine spears and arrows as well as bows 

and shields used to be made of bamboo: so are 

torches, conical military hats, criminal beaters, and 

splints for binding up wounded limbs.“174 

Research on bamboo often increases in war- 

time, the forceps of history which drag new tech- 

nologies into the world. Scarcities in World War I 

inspired the Chinese to build railroad trestles of 

bamboo cement. In Vietnam, U.S. military interest 

in bamboo rose, as it had also in World War II, 

when the U.S. government funded investigations 

into bamboo ski poles to replace the supply of 

Arundinaria amabilis cut off from China. Fighting in 

the Alps, you discover the best ski pole shafts are 

built of this species, growing only in a very narrow 

range of southern China. So you go investigating, 

quickly, the properties of bamboos of abundant 

known supply in territories ally to your purposes. 

McClure (1944) did that, from the United States to 

Brazil. 

Bamboo cement receives a spurt of interest in 

modern wars because you need to build landing 

strips and other installations in the middle of the 

jungle where you find no iron and much bamboo. 

Soldier shelters, from semipermanent barracks to 

armatures for field tents, are rapidly constructed 

from bamboo when the material and labor skilled 

in its use are available. Revetments of bamboo and 

earth can protect from heavy bombardment. 

Bamboo ambush is a genre in the art of war in 

Southeast Asia: “The so-called ‘rangyoos’ are thin 

b.lmboo pegs sharpened at both ends which are put 

in oil and slightly burnt in fire. Such pegs are put 

vertically in the ground hid in grass. They cause 

very dangerous wounds and, in wet weather, can 

penetrate also the moistened soles of shoes. In the 

campaign of the Dutch against the Boogginese of 

Boni [Celebes] in 1859, the Dutch soldiers all car- 

ried bundles ot such rangyoos, but the Boogginese 

were not such fools as to run into them, nor had the 

Booginese rangyoos any effect upon the Dutch 

troops. All the Malayan tribes, and the hill-peoples 

of Assam and Burma use similar pegs, and larger 

ones are employed against cavalry, placed singly 

and obliquely in the grou XI in high grass, or cross- 

wise and tied. It is a very common custom with 

Malays and Burmans to place strong bamboo poles 

across paths in long grass or dense jungle, fixing 

them firmly at the one end while the bamboo is 

tightly strained and fastened at the other end in 

such a way that it immediately unbuckles as one 

steps on it or only uncautiously touches the pole, 

thus striking with all force against the legs of the 

passersby or the passing enemy. The people of Ar- 

racan and Tenasserim have, for catching tigers, a 

similar method. The bamboo pole is then vertically 

planted in the ground and strained downwards by 

means of a strong rope terminating in a large noose 

arranged so that the tiger, which preys upon a bait 

laid for him, must pass and touch the noose, when, 

of course, he is at once launched into etern- 

ity. “175 

WATER STORAGE. Bamboo-cement tanks have 

been used as an alternative to dirty, distant, and 



insufficient water stored in small earthenware jars 

or costly aluminum tanks. The Adaptive Technol- 

ogy Group (ATC) in rural Thailand, with help from 

the civil engineering department of Chula Univer- 

sity, evolved feasible designs for bamboo-cement 

rainwater storage tanks that proved to be four times 

cheaper than galvanized steel tanks of equivalent 

size. Easy to build using locai materials and local 

tee hnology, independent of outside supplies or as- 

\istance, the tdnks are an exercise in self-relidnce, 

‘I demonstration that the rural villagers can autore- 

solve their most critical problems. Five-day sem- 

inars were conducted in three villages in October 

1980, and a handbook was distributed in additional 

are;ls. For drinking and cooking water, figuring daily 

personal consumption at roughly 5 liters, 3,000 li- 

ters or 3 cubic meters is needed for a family of five 

during the four-month dry season. 

Construction begins by leveling and compact- 

ing the soil base. Bamboo is then woven into a 

square structure, with spacings of 2 square inches 

between strips, 20 cm wider than the diameter of 

tank base on both sides. Walls are next woven and 

tied to the base. Flint coat is painted on the bamboo 

before coating with a mix of cement to sand to 

gravel (1:2:4) 10 cm thick in the base, 3 cm in the 

walls, where two coaters work opposite one an- 

other, wearing thick rubber gloves. Coating hardens 

one day before giving a finish coat. A bamboo lid 

is woven, leaving a hole where rainwater can be 

channeled to enter and which is large enough for 

people to get in and clean. The tank is cured a week 

or two covered with straw and dampened as 

needed with water. 

Communication of the technique: Lakdan is a 

village 300 km from Bangkok in northeast Thailand 

where 120 households suffering many years from 

water shortage have to fetch water from a source 

2 km away since the town pond is often dry. In July 

the abbot of the local temple invited ATG to send 

a study team to investigate village conditions. Two 

workers visited in August and proposed an official 

letter from the village headman and the abbot to the 

Thai government requesting a large pond be dug at 

the low end of the village for general village use. FOI 

individual families, bamboo-cement tanks were 

proposed, and four workers returned two months 

later for five-day demonstrations at Lakdan and an- 

other village of 150 households 40 km away. 

Twelve young men and women were chosen by the 

village to participate in the construction and learn 

the technique to later extend to others. A four-day 

training was also given to thirty monks and twenty 
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“local elites” from a large number of villages suffer- 

ing from water shortage. 

Training included theory, practice, and group 

discussions. General water problems and the tech- 

nique and importance of passing on the training 

were stressed. The fifty participants, in groups of ten 

trainees per trainer, built a tank per group, 1.5 m in 

diameter by 1.5 m high. Five new useful water tanks 

for the school where the seminar was held and fifty 

enthusiastic and knowledgeable messengers of the 

bamboo-cement method came out of the seminar 

-which was also a demonstration to all involved of 

participatory solutions to community problems. 

Discussions were held about applying the for- 

mat to other rural difficulties. The participants were 

respected members of their respective communi- 

ties, so their strongly positive endorsement of bam- 

boo-cement technology would be well received. It 

was felt that successful training in an alternative 

technology solution to water storage would make 

the villagers more self-reliant and receptive in other 

areas of innovation as well. A Bangkok bank 

donated a sufficient quantity of money so that a 

bamboo water storage tank could be built in the 

village of each participant and help spread the mes- 

sage. ATG will send workers to these villages as 

consultants to check on progress and resolve any 

problems confronted in constrrction.r7b 

Hidalgo (1978: 88-l 00) illustrates with thirty- 

eight photos the process of making bamboo- 

cement tanks for water storage and processing 

coffee and for panels that admit of various 

uses. 

WATERWHEELS. “These and the cups with which 

water is raised to the rice fields are made of bam- 

boo . , . A split bamboo pole with the partitions 

knocked out serves to conduct the overflow from 

higher rice paddies across a country path to another 

on the other side on the next lower level. Also, they 

are ingeniously fixed so as to catch water from the 

edges of the sluice that feeds the waterwheel of a 

primitive flour mill and carry it to the axle supports 

for the purpose of reducing the friction. As long as 

the water comes through the sluice, the axle of the 

wheel is automatically Iubricated.“177 

WAXES. “While conducting experiments on Sass 

paniculata, Tsujimoto found that the leaves of this 

species, upon extraction with petroleum ether, 

yield approximately 1 percent of crude wax. When 

refined with animal charcoa! in ethyl acetate, the 

product was a hard, brittle wax melting at 79- 
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Oblique axis windmill 
titled with mat-and-batten 
sails for irrigation. 

- 

80°C and possessing, in general, the properties of 

carnauba v~ax.““~ 

WHISTLE KITE. “A kind of very curious whistle is 

used by the Chinese for driving away evil spirits. 

Sev(eral holes are pierced in a piece of bamboo, two 

of the natural knots being left, one of which offers 

an opening out in a slope; to each extremity are 

fastened two long strips of paper from 15 to i 8 feet 

In length and 6 to 8 inches wide. A string is attached 

to a groove made in the bamboo, and when there 

IS a little wind, this wierd whistling kite is sent alof: 

and a monotonous whistling is produced, resem- 

blrng at times the noise of a jet of steam, sometimes 

the sighing of the wind in trees.““9 (See, also, 

flying art, above, and pp. 83-84, 252-254.) 

WINDMILLS. “Numbers of six-sail wind machines 

are currently in use in the salt works around the 

northern shore of the Gulf of Thailand. The ma- 

chines are of about 6 meters diameter and use bam- 

boo spars, rope, and wire to form a wheel which 

carries six triangular sails, each woven from rush or 

split bamboo.“180 

These wind machines drive paddles of tradi- 

tional water-ladder low-lift pumps. Wind energy is 

receiving more attention worldwide in developing 

countries, where only 12 percent of the rural popu- 

lation has electricity, and where-according to 

FAO--centrally produced power from thermal or 

hydroelectric stations remains centrally consumed: 

80 percent for urban industry, 10 percent for urban 

domestic consumption, and 10 percent trickling out 

to rural areas.lB1 By contrast, decentralized energy 

sources such as wind generators or wind-powered 

irrigation pumps arc drrectly controlled bv Io(~al 

owners. Irrigation is the most crucial issue in In- 

creasing agricultural production, and ivirc! rn.1. 

chines have proven a low-cost wav oi lifting water 

with locally crafted equipment. “A small number of 

people are working on water-pumping windmiil de- 

signs in developing countries. Most promrsing at 

present appear to be sail windmills-machines with 

cloth or bamboo sails rather than fixed bladrs.“lAZ 

Bamboo in the wind was a traditional iavorite oi 

Chinese artists for depirting the vital force oi na- 

ture’. Modern appropriate technologists are redis- 

covering its ancient Asian role in towers and sai!s to 

harness that force for serving human nerds as 

we!l.lu3 

WINE STORAGE. Wine kept In green bamboo a few 

days is said to improve in flavor. bamboo has other 

associations with wine, a, well. “The custom so 

common among the southwestern tribal peoples oi 

drinking wine ceremonially through long bamboo 

Washing fermenled rice 
(for making wine) in bam- 
boo baskets. 
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z 

ZITHERS. !iec~ 11, 255 and musicd/ inctrumcnt5. 
<lt,ovt~. 

-‘This rc%urnti of the uses of bamboo, although 

still meagrr, may yel remove any surprise upon 

reading that the Radjahs of Routan were proud in 

a\\csrting that their foreiathers sprung from the 

womb of a bamboo.““‘F 

CHAPTER 2. 

1. Porterfield 1933:181-i. 
“During my war years in Chungking, a 

Chinese pointed out how history had failed 
to record one of man’s great ages. ‘Your 
books,’ he said, ‘speak of the Iron Age, 
Bronze Age and Steel Age. But in Asia we 
have the Bamboo Age.’ And he 
demonstrated how bamboo was used in 
China’s blockaded wartime capital: for 
water and sewer pipes, for tools and 
knives, to replace broken springs in 
automobiles and trucks, for building 

Yurt. 

materiais and even for radio parts and 
watch springs.” From an article “The 
ominous Blooms of Japan’s Beloved 
Bamboo” by Carl MydIns, undated and 
without a source in our <erox from the 
Smithsonian. 

7 ;: Needham Ibid.: 145. 198O:iv.2:129, 142. 

4. Ibid.: 153. 

5. Ibid.: 188. 

(3. Ibid.: 172. 

7. Ibid.: 313. 

8. Ibid.: 333. 

9. Ibid.: 355. 

10. Ibid.: fig. 695. 

1 1. VITA 1963:86. 

: 2. Encyckpwdid f3ritannica, 3: i 7-8 (1961). 

! 3. Appropriate technology is sometimes called 
“alternative technology,” an unfortunate 
name in some respects because it \Jggests 
“second rate”-what y:;u do if you can’t 
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Just here body, just now mind, 
just this act will leave behind 
nothing in the shoreless sea 

of nothing which envelops me. 

Eye just see, just taste tongue, 
ear just hear, just breathe lung- 
just this moment you may find 
just now body, just here mind. 

THE ARTIST’S ALLY, THE EMPEROR’S ORNA- 
MENT, THE PEOPLE’S FRIEND ~.- 

I4 

mong painters in China, bamboo occupied as 

central a position as the human figure does in 

the West. It was the nude model for the East, 

providing artists with brush and paper as well 

as subject for their work. Manuals of countless 

masters contain a Iring tradition on the subtle 

nuance5 of depir ting its moods and motions. It was 

.I primary theme of pcxt5 a\ well, and centuries of 

moral philosophers regarded bamboo as a com- 

plete pattern for r-orrect human behavior. It stood 

for constancy because it remains green throughout 

the year; fidelity for its patient resignation beneath 

the weight of winter snows; integrity because when 

split its parts are straight and even; purity because 

its heart is always empty and immaculate; rectitude 

since in the hurly-burly of the wildest storm, it 

bends without breaking, and stands up again. 

- 

Bamboo aripana. This sym- fertile, healthy family, 
bolic mzndala of the cos- which grows up around an 
mos as a bamboo grove ancestor like a clomp of 
was painted by the village bamboo around the tirst 
women of Mithila in NE shoot. 
India as image magic for a 

Bamboo bone. 

There are bdm!Joo$ 10,000 meters high if you 
look at their shadows by moonlight. 
-Su Tung-p’o 

Bamboo itself would we have writ 
had wc the hand lo scribble it- 
but only glimpses of the grove, 
brirf Iravcas of a branch we love 
black the pagrs of rhis book. 
And d// the p/d& .srri@~rf~ Sdy, 
“Words dr(’ wild and miss fhc Way. ” 

Thosr who wdnder by dnd firId, 
wdding in our $hd//ow brook, 
an inward wish to dive more deep 
down lhta wisdom of bamboo, 
pilgrims of fhe plant, must leap 
unmedsured fathoms further to 
thdt central stillness of fhlx mind. 

There rhe moon-dipped, twinelit eye 
of that sage crazy, Su Tung-p’o, 
in China groves nine cenluries ago, 
drenched in imagination, saw 
bamboo 70,000 mefers high. 

After unripe years oi raw 
and grpedy study, we found how 
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Bamboo was referred to as “this gentleman” in 

literate Chinese. With the orchid. chrysanthemum, 

and plum, it was one of the Four Noble Plants of 

Chinese garden lore. And with the plum and the 

pine it was among the Three friends, a plant trinity 

representing Lao Tzu, born beneath a plum tree, the 

Buddha, who died in a grove, and Confucius. The 

“mother culm” in a stand of bamboo, which feeds 

nutrients to her surrounding offspring, was regarded 

a5 an image of altruism in Chinese folklore. In north- 

ern India, aware of the cooperative underground 

union of a clump in which apparent individual 

stems are in fact interfo5tering fellows of a single 

plant, village women pdinted a stylized bamboo 

grove on their walls as a prayer for a happy family. 

Mythologies of a number of early cultures in both 

hemispheres regarded an empty bamboo culm as 

the womb of the race, and in China until recently 

the plant was often chosen as a spiritual parent or 

“godfather.” 

If parents are too poor to bring up their children, 
especially their sons, the child may be 
commended at the instigation of a fortune-teller 

to the care oi a tree. The sparit of the tree 
henceforth becomes its patron. Because it is 
regarded ds d prince among trees. the bamboo is 
preferred heiore all othrrs for this kind oi 
adoption. On this account the chtld. because he 
hds bccomr the wdrd of such an lnfhentldl spirit, 
may hdve a bettrr chdnce in life.’ 

The spirit of bamboo was called upon not only 

to secure the future, but also to discern it. The Ka- 

chins of the northern hills region in Burma place 

sections of the thin-walled Pseudostachyurn poly- 
morphum in a fire, and the “nat” or spirit priests 

divine the future by the pattern of explosions.* 

The origin of bamboo itself has been the 

source of \ariou\ myths. A japane5e creation mvth 

recounts that the first grove grew where Izanagi, 

one of their creator gods, flung down his fine- 

toothed comb--and up leapt the erect Ad,ms of 

bamboo. 

The eminence of bamboo in Japanese culture 

i\ suggested by an honorific formerly bestowed on 

rll>r emperor% “King oi the ktLlnl!~ou Garden” (Tdkr 
no Sonooi. Many cultural forms are limited to an 

eli!e or loved only by the multitudes, but one chdr- 

arteristic of bamboo in oriental culture is its pcrva- 

sive popularity among all social classes. The pam- 

pered favorttr of the emperor’5 gdrden ~~15 ~I50 J 

standard component of popular art forms. In Ian- 

tern paper cuts, for example, <a folk art dating from 

the T’ang dyndbty (A.u. (~18-906). split bdmboo 

provided thr.1 frame, pulp provided the paper, while 

the plant itself provided a motif for the traditional 

lantern, often graced bv a full moon and a few 

culms in this “poor man’s stained glass” glowing in 

the night.3 As for bamboo’s place in oriental music, 

some musicologists consider bamboo instruments 

and the prominence of idiophones as the two chief 

acoustical features of that vast culture area stretch- 

ing from Korea to Indonesia.* 

Wherever bamboo abounds-if traditions 

have not been severely ruptured by conquest-it 
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Han Hsiang-tzu. 

Chung-h’ Ch’uan. 
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has stood at thr upright center of the most ancient 

tales and cultural value’~, reflecting it5 crucial posl- 

tltrn in the local economv. With prolonged and into- 

mate acquaintance, t-lmboo has everywhere been 

used intensely, and intensely lovrrl--with that mel- 

low and abiding affection which made it not the 

Scrv,:;lt of Chine\r iolklore, but the Friend. 

Plum blossoms, brave em- ously twisted ,+ cliff’s 
b/em of cp, q’s recurrent edge; combed by wind, 
vkforv over soows, pro- washed b) rain; blossoms 
vided a fresh challenge to drd wn tenderly in mists as 
centuries of brushe, in though holding smiler and 
China. “The plum trunk is gentle laughter on the 
a sinuous dragon with a branch. The wonde; of it 
feeling of iron power, ruri- can’t be caught in words. ” 

Flowers. 

In h<ar iormat ot ilower\, Lan Ts’ai-ho recall5 many 

i.~rno~~~ wonts who 4~ ted thr same message. 

J(%SUS \uggtb\t(d Illie\ oi the field as the ultimate 

tallor\, rnorch radiant than Solomon in all hi3 glory; 

and tht, Buddha, in hi5 “flower sermon,” held one 
mute blossom up in reply to acres of tedious ques- 

tlonlng disciples. Flowers are a delicate element of 

the tea ceremony, where their ritual use formed the 

root ni japanrse flower arrangement. The Japanese 

school5 themselves are blooms on one branch 

among many world traditions. In the San Francisco 

Arboretum library, the art of displaying flowers is 

the subject of four yards of shelved volumes, which 

gives some notion of the degree of human fascina- 

tion with a blooming plant. We give flowers to mark 

arrival5 and departures, births and deaths, and all 

small versions of them in between. The sudden, 

thedtrical opening of petals, which then soon strew 

the garden path, makes them a natural metaphor for 

motion. In the symbol systems of many traditions, 

flowers stand up on their stems for that fleet and 

frail/durable beauty of life in which only a wander- 

ing spirit who kisses the joy as it flies will live in 

eternity’s sunrise, and be sure to die at home. 

The zero zone. 
Wandering, the world’s longest art form, is also 

perhaps its most ancient, a subtle science old as 

shoes. The nomadic nature oi the immortals in Chi- 

nese folklore, their feet firmly planted on a cloud as 

you can see in their pictures, reilects their respect 

for the homeless. As though to acknowledge that 

wanderers and householders compose the world, 

the Wanderer and the Marrying Maiden are the 

only social roles dignified with a chapter in the 

/ Ching. The wanderer is an archtypal nonrole in 

many literatures, enjoying a unique position by 

holding none. The Fool or Zero of the tarot pack is 

one famous example. “Full of intelligence and ex- 

pectant dream, flute in one hand, in the other, a 

bamboo pole. Morning quiet keen light high 

mountains, sudden cliffs, vast ma5ses of air the 

spirit in search of experience! Onlv the 5un behind 

you knows where you come from, where you are 

going, how you’ll return by another road aiter many 

days.” 

Trdvel, like meditation, is a zero zone. It is 

institutionalized in the practice of pilgrimage, which 

forms a rite of all religions, like fasting, silence, soli- 

tude, or song, that handful of constants belonging 

to all spiritual seekers throughout the world. 

Weightlessness-and a consequent ability to 

leap or fly long distances-is a mark of the Holy 

that hovers above many cultures as well. Up plus 

light equals Heaven. Down plus heavy equals Hell. 

Bamboo became the symbol of many immortals 

because its weightlessness was crucial for wander- 

ers-which gods and heroes usually are. The bam- 

boo staff and backpack-basket became the equip- 

ment of many a pilgrim or apprentice 5aint in the 

ancient East, where actual physical homelessne>s 

was regarded as the most effective metaphor to 

help us inhabit at last the true dwelling oi our in- 

ward village, that abiding flux in which existence 

swims. “Leaving home” in Guddhism came to 

mean to adopt the Buddhist teaching, and in the 

Zen tradition, “travel for study” was the comple- 

mentary pole to “sitting quietly doing nothing.” The 
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monhs were c-alled unsui or “cloud-water” to re- 

mend them of the easy motions of enlightened mind 

through which the nonopposing body also flows 

happily as water and fiOdtS effortless as clouds. 

Image magic. 

Ttlrs tourno: played an integral part in the training 

01 crrrcntal artrsts as well as holy men. In the earlrest 

CL~VLI, thc~re was less of a distinc-tion between the 

path oi the spirit and the path of art. For the sha- 

marl-artists oi the ()rirnt, as for their cousins in the 

West. the tournc~y was a central part of their learn- 

rng and p~)\~,(~r-~c)lnetirnes c-hosen, sometimes an 

(exile in whrc h thcv iound themselves, by which 

thtsv broktn through to ;I realm of power denied to 

pcoplc~ saie 111 thcbtr village and home. 

The magical power of painting has been felt 

iron1 the earliest times in a number of cultures. The 

rave parntings oi Europe were used to assemble 

power ior the hunt, and in the East also the primitive 

shaman-artist regarded his brush nor as an instru- 

ment to ’ hold d mirror up to r?dturr-” but as d tool 
to control it. Witness the farmer’s son in the lapa- 

nest tale who constantly drew cats: he was fit for 

nothing but his obsession of perpetuarry sketching 

this one subicc t, so his father gave him away to the 

local temple. “You’re useless for farming. Maybe 

you should be a priest.” But the priests also became 

exasperdted in time with his addiction to drawing 

and sent the boy away. Arriving one night at a 

haunted monastery where the monks had fled, 

routed by a lot-al demon. he sketched an enormous 

c-at in the c-rusted dirt of the abandoned temple wall 

beiore retiring for the night to a distant corner of the 

grounds. In the morning, he found in the temple an 

immense rat whose carcass stretched from the altar 

to the main door. dnd from the huge dusty mouth 

above him on the wall, the fresh blood dripped. 

Modern artists can readily relate to the notion 

of art as therdpy or exorcism to drive our demons 

by a thousand mountains, 
begging bowl for the day’s 
refreshment, and straw 
mat for the night’s repose, 
Kokushi taught Nothing to 
the Emperor Godaigo. 

out. They can also easily share the attrtude if not the 

brush of that court artist in China who, powerless 

to resist the demands of the emperor, painted the 

ordered landscape on the palace walls. When the 

royal patron arrived to inspect the finished work, 

the painter leapt up into it, ascending a pdth that 

entered the wilderness in the left foreground, and 

disappeared into the dark mouth of a cave tucked 

in the mountains high above the astonished mon- 

arch, beyond the reach of applause or punishment. 

The work was then sucked, with increasing speed, 

off the wall and into the cave after him. 

Somewhere between this earliest age of art, in 

which the artist magically transformed reality itself, 

and our late days when we have come to believe 

that the business of artists is the production of ob- 

jects, lies that era when bamboo leaves rustled in 

the foreground of oriental art attitudes and when 

the primary function of art was not tJ provide ar- 

trtacts for market but to effect a subtle alchemy in 

the artist’s ultimate artifact, his own soul. 

Doors were made to open 
roads were made to wind 
ten thousand miles before you, 
ten thousand more behind. . . 
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Rocks and bamboo. Chao 
Meng-fu (1254-13221. 

GALLOPING THROUGH RULES 

For a culture in which the transformation of the 

artist is the real issue, the work of art is merely the 

by-product and proof of that growth-the tracks, 

not the actual animal. “Build living Buddhas, not 

pagodas,” advises a Zen proverb reflecting the 

same attitude. From years of careful mastery of a 

rich tradition, a spontaneous rightness at last burst 

forth, vigorous, unhesitant, and ripe. “Wen T’ung, 

a sage born with knowledge, his bosom rich in hills 

and vallevs, worked in harmony with Nature, kept 

within the rules-and yet roamed beyond the dusty 

world.” An artist attempting to reproduce nature 

without having first entered her was monstrous and 

ridiculous to the oriental. “To learn to paint, still 

your heart, clarify your understanding, let wisdom 

open in you like a flower.” 

Ink’s excellent absence. 
This wise passiveness in the artist is reflected in the 

oriental method of composition, in which a certain 

emptiness invites the viewer to join as a participant 

in the creation. Confucious remarks til2: a work is 

finished not when the last thing has been added, but 

when the last thing has been taken away. “Painters 

nowadays,” complained Yun Shou-p’ing, “con- 

sider only brush and ink. The ancients considered 

its absence. If you can understand that excellent 
absence ol ink, your brush is close to the tao of 
painting.” 

Sweeping brushstrokes in which a fairly dry 

brush left the paper or silk still visible beneath were 

one expression of this appreciation of the excel- 

lence of emptiness, called “flying white.“’ A 

chance to explore absence on a larger scale was 

afforded by landscapes. “Mountain-water” paint- 

ings (shan shuil, as the genre was early known in 

China, gave fullest scope to manifest the accord of 

heart and hand-soulwork and brushwork-whose 

harmony marked the fully mature artist. Often they 

were skyscapes, cloudscapes. “Clouds are the or- 

naments of sky, the embroidery of mountains and 

streams. They move as swift as horses, striking a 

mountain with such force you can hear the sound: 

such is the ch’i of clouds.“8 Snow, mists, or clouds 

often united or dominated the landscape, wIlose 

true subject was space: “Space, as it was rendered 

in the best of Chinese painting, might be described 

as a spiritual solid.“9 

The roots of clouds. 
it could be said as well that the true, invisible sub- 

ject of Chinese painting was ch’i-the breath, vital- 

ity, or life force at the sightless center of the ten 

thotrbarrd things. The only way to paint it was to 

have it, and the ultimate proof of a painter’s work 

was the presence of ch’i, the lack of it the only 

failure. The Western genre of still life-“dead na- 

ture” in French (nature morte)-is the antithesis of 

the Chinese ideal. For the Chinese, even rocks, “the 

bones of mountains and the roots of clouds,” were 

bursting with vitality. “The Book of Rocks” in the 

seventeenth century MustardSeed Carden Manual 
of Painting sums up instruction in rock painting 

with a single phrase: “Rocks must be alive. How 

could a cultivated person paint a lifeless rock?” 

Though rocks were pulsing with the breath of 

Tao, other pieces of nature expressed ch’i more 

completely. The wind especially was “a tangible 

and direct manifestation of ch’i, described in the 

I Ching as a force of Heaven visibly stirring life.“‘O 

And of all the subjects in the long history of Chinese 

painting, a traditional favorite for rendering the 

movement of wind and making visible its felt but 

unseen power was--bamboo. 

Bamboo in the wind. 
Stems bending in a heavy storm or with a light 
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Bamboo in the wind. 

breeze running its hundred thin fingers through the 

Ieanrng leaves, b‘amboo served as the ultimate test 

of an artist’s power to assemble his spirit and fling 

it down on white paper with black ink in one rush 

of encrgv: “When calm, paint the iris; when angry, 

bamboo.” The very names of brush strokes used to 

paint bamboo leaves indicate their nervous vitality: 

goldfish tail, startled rook, wild goose landing, swal- 

lows in flight, stag’s horns, bird’s claw, and fish- 

bone are among those described in “The Book 

of Bamboo.“’ I The bamboo and the plum tree 

were favorites of the scholar-painters, Bamboo was 

a perfect choice for these masters of the brush. A 

work depicting bamboos i5 both a painting and a 

piece of calligraphy. To produce such a work, it is 

absolutely necessary to have a steady wrist and 

complete control of brush and ink, and to work in 

swift, sure brushstrokes without the least hesitation. 

Experience teaches the values of ink tones, the way 

of handling a dry or wet brush, and a variety of 

brushstrokes. The bamboo plant, like the orchid, is 

interpreted as having all the ideal qualities of a 

scholar and gentieman, the essence of refinement 

and culture: gentle and graceful in fair weather, 

strong and resilient under adverse conditions. Sup- 

ple, adaptable, upright, firm, vigorous, fresh. Even 

the sweet melancholy from the rustle of its leaves 

has been trdnsidied into quaiiries of mind. 

“Su Tung-p’o referred to bamboos as ‘those 

dear princely joints.’ His passionate admiration 

seems to have been shared by painters and con- 

noisseurs to the point that amounted to a cult of the 

bamboo. Certainly, among all the subjects in its 

class, bamboo offers in painting the most direct and 

effective communication of the vrtality called sheng 
tung (life-movement) and the breath fch’i) of Tao” 

(Sze 1977:96-7). 

The four treasures. 
The Four Treasures in China-the brush, ink, ink- 

stone, and paper-were traditionally held in great 

respect. The brush and paper have long associa- 

tions with bamboo, and centuries before bamboo 

paper, slips of bamboo were used as a message 

base. The brush was said to have been invented by 

one Meng Tien, a general under a Ch’in emperor 

who reigned from 221-209 B.C. Decorations on 

pottery from Shang-Yin dynasty (1776-l 122 B.C.) 

were probably made with some kind of brush, how- 

ever, so perhaps the general only improved it or 

was maybe among the first to use the more modern 

name form: pi, composed of chu (bamboo) and yu 

(brush or pen stylus), which first came into use at 

that time. 

It is a direct representation of a hand wielding a 
brush in its bamboo holder to write or paint. 
Brush handles for ordinary use are made of 
bamboo, although in the past they were 
so.netimes made of jade, quartz, gold, silver, or 
ivory, and tipped with buttons or knobs of these 
precious metals for special occasions. The plain 
bamboo handle has usually been the most 
satkfactory since its main advantage is lightness, 
an important factor in the balance of the brush.‘* 

Hair of various animals-sheep, goat, deer, sab!e, 

wolf, fox, rabbit, weasel-have been used. Su 

Tung-p’o favored mouse whiskers. Chicken down, 

the hair of children, and bristles from a pig’s neck 

are some infrequent alternatives. Goat, rabbit, and 

sheep are presently most commonly used. More 

rarely, plant fiber is used: sugar cane sucked dry 

was one Sung choice, and a T’ang critic spoke of a 

brush composed of mountain bamboo fiber that 

drew lines sharp as a slicing sword-an apt fore- 

shadowing of the ideal in Japan centuries later, 

when samurai were judged by mastery of brush and 

sword, calligraphy and battle. Austin pictures a 

bamboo brush made by burying a piece of bamboo 

with the tip underground for several months.r3 
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Bacterra eat the pith and leave the fiber to embody 

the artist’s eye. 

THE BRUSH DANCES, THE INK SINGS 

Brush in hand, hand and 
heart in agreement. 

Sumi-e: the color of the heart. 
Sumi-e is a style of painting particularly close to the 

nervous ch’i of bamboo leaves, trembling in the 

stillest air. The painter fenced rapidly with his brush 

on the fragile pape: which tore if he paused. Black 

was usually the only color-called “the color of the 

heart” because it could convey the feeling of all the 

rest. “The aim of the sumi-e artist is not the repro- 

due-tion of the subject matter but the elimination of 

the inessential.“” Not to record every rock on the 

mountain or each leaf in the grove, but to capture 

-with a spare economy of strokes-the moment- 

by-moment urgency of life itself. The paper is thin, 

the brush is wet-a pause will soak and rip the page 

-quickly! quickly! 

Sumi-e is the art form that most closely approx- 

imates live music, whose just-now, once-only qual- 

ity admits of no corrections: Flutes have no erasers. 

To achieve fluid motion, the brush is held lightly, 

perpendicular to the paper with the tip of the thumb 

and the index finger., at least 5 inches above the hair 

of the brush, with the elbow free. The posture of the 

painter is important. Slumpy makes a sluggish line. 

He must paint with his whole body, hold himself as 

he holds his brush, erect, with the spine straight but 

not stiff. 

“Ultimately, the brush becomes like a needle 

of a highly sensitive graph that records immediately 

the minutest impulse of the thought process.“lb 

You can’t cheat. You can’t lie. The simplest line 

measures the alertness oi your mind and sincerity 

of your spirit. Look your heart in the eye, love your 

brush as you love your wife and hdppy fdmify--and 

it becomes magic alive in your hand. 

Su Tung-p’o. 
Chrnese painters were noted for their extravagant 

behavior. One, reproached by a iriend ior painting 

naked, replied, “The world is my home, my house, 

my trousers. What are you doing in my pants?” 

Among them all, none was more dazzling-various 

thdn Su Tung-p’o (A.I). 1036-l 1011, a many-skilled 

ntarvel of Sung dynasty China, embodiment of the 

oriental ,,rt ideal of the complete person who could 

shine in as many directions as the sun. He was hired 

by a handful of governments, was friend to a dozen 

remembered geniuses and shelter tr: unnumbered 

and forgotten poor. A city planner who inspired the 

largest bamboo water systems ever built tin Hang- 

chow, A.II. 1089, and Canton, MI. 1096), he also 

excelled as poet, painter, and creative drunk-a 

classical role in Chinese cultural history. 

When he laughed, his head fell off his shoul- 

ders. When he sketched, heaven and earth fell off 

his arm. ’ Su Tung-p’o painted old trees contorted 

like dragons, while his wrink!ed and sharp rocks 

were queerly tangled, like sorrows coiled up in his 

So Tung-p’o, “The Gay Genius.” 
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Blackening the silk. 
Rich in cultural reference, placing the ultimate chal- 

lenge on wrist and fluid brushwork of the ripest 

talent, ubiquitous ir! nature, coddled beauty of the 

rich man’< garden, tough friend in a dozen daily 

uses to the poor, bamboo became as tenaciously 

rooted in the artistic traditions of China as the plant 

itself was anchored in her mountains. More com- 

mon longer as a subject than the naked human 

figure in the West, manuals multiplied on painting 

techniques. Li K’an (A.Ij. 1245-1320) in his Bam- 

boo Treallrc, compiled a classic statement of the 

art: “To paint bamboo, carry the whole matter first 

in the mind. Then seize the brush, concentrate your 

attention, go straight ahead and follow what you 

see as quickly as the hawk swoops when the hare 

jumps out. If you hesitate for d single moment, it is 

gone! it isn’t making joint after joint and piling up 

leaves. Every leaf, curved or straight, slanting 

down or pointing up, beaten by rain or fluttering in 

the wind, has its own appearance. If they’re all 

made the same, you’re just blackening the silk.” 

6ze.l 

Some say that a woman bv moonlight painted 

the first bamboo: 

Empty alrd rcceplive, 
Lady Li [raced shadows of bamboo 
the moonlight cast on 
paper of a windowscreen: 
the lean of each leaf, 
the bend vf each branch, 

complete in the mind before beginning. 
Then, from the heart in order, 
power flows which shoves the brush fo action 
with confidence and ease. 

This is an interesting method for the amateur 

artist, by moonlight, noonlight, or lamp. Arrange a 

paper on a wall or ground beneath a plant, and let 

the brush dance in the shadows. This is one way, 

at least, to begin the apprenticeship. There is no 

end.” 

THE YELLOW BELL 

A single, eternal note sounds at the center of 
Chinese musical theory and form5 the 
cornerstone of good government. This 
fundamental tone is called hung chtrng--“the 
yellow bell.” Emperor Hung Ti (3000 1J.C.) 
assigned Ling Lung, the “music ruler,” the task of 
determining correct pitch. Ling went to the 
westernmost edge of the kingdom, where he cut 
a piece of bamboo and blew into it. The note 
was the pitch of a man’s voice when he spoke 
without passion. 
-Rita Arm’* 

The voice without passion: wu wei, the art of 
not doing. 
Ling then cut the rest of the scale in accord with this 

primal note, returned to the court, and tuned the 

emperor. The emperor tuned the ministers, they in 

turn tuned the functionaries of the state, and these 

then governed the people with minimal intrusion- 

in a voice without passion. 

The mist-hid mountain, the word unspoken, 

the note not blown all dominate the painting, po- 

etry, and music of Eastern art, and many Eastern 

theories of government reflected the same princi- 

ple: wu wei, not doing, was an art every bit as 

crucial as doing. “Govern people as you cook small 

fish,” says Lao Tzu-poking as little as possible. 



NUDE MODEL TO THE EAST 83 

MUSIC was the nondoing of correct government: 

Better to move men from inside with pitch and 

rhythm than with external compulsion and laws.‘” 

“Music is a higher revelation than philosophy 

or science,” Beethoven c-ontended. Ling and many 

other early Chinese masters of music would agree 

heartily. Most anciently, music was a tool, designed 

IO ,tc hieve specific effects, in politics, medicine, 

and agric.ulture. The shaman’s drum helped him 

travel to other dtrnensions irom which he returned 

to his local physical neighborhood with healing 

power and news of the invrsiblc. People of knowl- 

edge or healrng used song and rhythrn JS a raft to 

other short+. 

In India, the science was suffir ientlv perfec-ted 

Iii irriie idpd5 < that influenced not orriy piant 

growth hut also even weather. Since all liie is puls- 
rng \vrth v~rbration, thr~ trick was to find sounds that 

resonated with nature and so massaged the natural 

harrnontes of matter with sound. The Chinese pre- 

scribed different tvpes of instruments for different 

sed\ons: beat. A chapter in The Sctrr~ Lilca of Pbnl5 15 de- 

voted to the influence sound has on plant growth 

a reality well documented by a number of investiga- 

tors throughout the world.2r Manv an ancient com- 

monplace is weird news to the nowaday ear. We 

usually think of music, for example, as of human 

origin-but earlier cultures believed in “the music 

of the spheres.” And earth has its music, too. 

Modern experiments confirm the “soundness” 

of early oriental practice. The fundamental meta- 

bolic processes of plants, sue-h as transpiration and 

carbon assimilation, were quite accelerated, and 

they increased over 200 percent in comparison 
with controls, when excited by music- or a rhythmic 

mooing and roaring, whisfling and grumbling, 
high pitched and screaming-one call awakens 
another. 
Hdve you listened fhen how everything trembles 
and dies down? 

Such is the music o/ pcop/~ dnd edr.th. 
And /hcB mu.\,c 01 hrdven: 
Somrlhing is blowing on d rhousdnd holes. 
Somr power stands behind d/l thir, 
beyond sound and silence. 
What is this power? 

-Chumg Tru 

FLUTES CAME BEFORE FINGERS 
Flutes came before people. The wind made them 

and played them. One culm leaning on another 

rubbed holes the weather whispered through; birds 

pursuing bugs or building nests drilled other notes 

in other internodes. Long afterwards, the human 

race came wandering down the path of spontane- 

ous mutation and built their villages beside the 
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groves. Bamboo mowing in the windy midnight 

made m&dies that seemed played by #rit iingers, 

strange lips, a ghost orchestra of ancestors c-ome to 
mumble down the long tube of dreams 

Weeping bamboos. 
As with many inventions, the first flutes were prob- 

ably the biggest ever buil;. Someone shaped the 

haph,trard proc-esstas of nature into deliberate art, 

c liml)c~ti up in the groves and experimented open- 

rng holes oi different length and volume in intcr- 

anodes. Munro t 1 H(,~IJ notes the persistence of this 

practrce anrong the natives of Mdldcca, where slits 

111 every internode produced up to twenty notes in 

thclscb hulu pc~indu or “weeping bamboos,” as 

thrv were called.22 (See also llying a~(, kifes, and 

whi\r/r klfr. chdp.2; see also pre-Colombian Cud- 

(!LLI. Chat:. 3, ior Japanese and Colombian military 

use of this effect.) 

Accordian ancestor: the sheng. 
Rrrds were also early music masters to our race, and 

\ornr of the earliest instruments obliquely acknowl- 

c~lgr this am estry: 

The sheng is related to the she of Japan and to 

the most important idk instrument of Thailand, the 

khFFn, generally made of about fourteen thin bam- 

boo tubes, up to 4 inches long, each with a small 

iree-benting metal reed. The khGn is usually tuned 

to seven pitches per octave, thus producing a two- 

octave range. “The bamboo pipes are put in two 

rows through a wooden mouthpiece, above which 

in each pipe a small round hole is cut. The instru- 

ment is he!d with the two hands cupped around the 

mouthpiece so that the fingers fit naturally over the 

holes. The hole of one pipe may be closed with a 

piece of wax, pitch, or other rnaterial to produce a 

drone. The sound of the khZn is often described as 

mournful and plaintive.“‘J A number of similar in- 

struments appear in Southedst Asia; in fact, the 

Khden. 

sheng’s notes drifted even farther from its original 

home. 

The sheng works on the same principle as the 
reed organ and is the earliest instrument known 
to use that principle. In the eighteenth century, a 
Chinese sheng found its way IO Saint Petersburg 
in Russia. A Grrrnan organ builder studied it 
there and then introduced the free reed to 
Europe. By the s!art of the next ceniurv, Western 
instrument makers had applied the principle to 
develop the harmonica and the accordion.25 

At the same time that this Eastern bamboo mouth 

organ was bearing strange new Western offspring--- 

the cultural kin to “hybrid vigor” in biology-a 

European missionary in the East was evolving the 

worid’s first bamboo organ, a musical mestizo of 

Spanish-Philippine descent. 

Appropriate music: Philippine bamboo organ. 
Just 11 miles south of Manila stands the world’s 
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f.,ldest and perhaps only Western-style bamboo 

organ, completed in 182 I and still playable in spite 

of all that a century and a half of unnumbered earth- 

quakes, typhoons, termites, and a generous abun- 

dance of war\ have cast against it. According to 

tradition in the village of Las Pinas, Father Cera, the 

local pastor. requested an organ from Europe in a 

I(,ttrAr he addressed to the queen of Spain. Neither 

~1 nor apology arrived in reply for so long that he 

,II list tooh thtb matter rnto his own capable hands. 

Cielp~i>g him\rlf lo native material, local musical 

l\,lntl-lnstrumcnt design, and Philippine bamboo 

ijlnldin): traditions, in three years he constructed an 

organ I-1 feet high, with 950 piecer, of bamboo, 

which I 03 vear\ Iatc’r rrmains incredibly intact, in 

tune. ,md In u\e. A4 d quite effective preservative 

nl~~,l~ure, thP iriar buried his bamboo Gx months in 

\antl beiorcx +lrtlng to build. It would be interesting 

to how thr bamboo species used.‘” 

BAMBOO ORCHESTRA -___~--__ 
tn th(t 1’1: lnillenia between the earliest sheng and 

thra I’hlllpplne organ, there have been so many 

Lvirld. \tring, and percussion instruments made of 

th(, plant wherever it flounshes that any student of 

lx~ml~oo ITILIWC would agree that “in every bamboo 

bush are hidden the instruments for a whole orches- 

tra.“” Borrowing a line from Shelley, Freeman- 

Mitiord I 1899) called bamboo “the slave of 

niu+ic ” 

Trumpets, didjeridu, bocina, quenas, 
rondadores. 
Some version of a bamboo trumpet, for example, is 

iound throughout Melanesia. A large bamboo tube, 

closed at one end by a node in which a hole has 

bclen made, i\ played +y buzzing the lips against the 

hole. Similar instruments exist thrc:!shout the 

world. The didjoridu of Australian aborigines is an 

impresGve bamboo wind instrument made from a 

holiowrd tube 5 to 6 feet long, 2 to 4 inches in 

diameter, with a mou!hpiece of beeswax.28 In 

Ecuador. a trumpet called a hoc-ina. made from a 

single 5-foot intcrnodr o; a bamboo locally called 

lunda (Aulvnrmia queko), is used for a message 

system in the mountains around Otavalo. Better 

known in the Andes are quenas, bamboo vertical 

flutes, and rondadorcs, bamboo panpipes of vari- 

ous sires, both increasingly familiar with the recent 
adoption of Andean music by young Latinos as a 

musical form of anticolonialism, a regional coun- 

teroffensive to multinational electronic rock. 

Valiha. 
In New Guinea, the jew’s harp, rattles, simple xylo- 

phones, and even a string instrument are made from 

bamboo. Their bamboo zither resembles the valiha 
from Madagascar, which is similarly constructed. 

Strips cut in the silica-rich skin o! the culm, with 

both ends left carefully attached, function as strings. 

Small wooden bridges wedged under them lift the 

strips above the culm surface for strumming.2g 

“The Jakoons in Malacca make also a sort of 

guitarre consisting of a bamboo tube about a foot 

long, on which are lengthwise strained three or four 

strings which rest on small pieces of wax instead of 

a bridge.“‘O As a flying footnote, it’s worth noting 

that calling these instruments trumpets, zithers, or 

guitars roughly approximates their reality, but im- 

plies a Eurocentric--and myopic-vision of tiusic 

ot’ the Whole Earth. ‘I 

Raft pipes and bundle pipes. 
Some of these instruments, 5uch as the bamboo “zi- 

thers” made in Nigeria and other countries, seem 

made in spite of limitations of bamboo. Others, 

especially flutes, are designed in complete agree- 

ment with the natural properties of the plant. 

A scan of a handful from a single country will 

suggest the impossible amplitude of our theme. In 

China, bamboo is used in a number of flutes and 

Trumpet. “la Bocina” sum- 
mons workers to eat near 
Otavalo, Ecuador. 
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wind instruments in addition to the sheng discussed 

above. A set of bamboo pipes stopped at the lower 

end, the p’ai hsiao, is among the most ancient. 

Twelve, later sixteen, pipes were bound together in 

a circle (“bundle pipes”) or in a row (“raft pipes”) 

and blown from above across the opening. The 

ch'ih, perhaps the world’s first cross flute, was a 

six-hole bamboo flute mentioned in a ninth century 

H c ode, played with the hsuan, a bone or earthen- 

ware wind instrument dating from the Shang dy- 

nasty (1550-1030 tg.c.), shaped like a small barrel 

about 2’/‘1 inches high with a hole in the top. 

’ Heaven enlightens the people when the bamboo 

ilute responds to the earthenware whistle.” 

The ti, another bamboo cross flute sdid to have 

come from Central Asia around the first century 

B.C., IS II! its present form 2 feet long with six finger 

holes. Just below the mouth hole, a seventh hole is 

c-ovcrcd with ricn paper to make a buzzing tone 

that accompanies the notes. Two more holes are 

used to tie an omanrental silk tassel to the end of the 

instrument. 

The hsido and the yueh are vertical flutes, the 

first with the mouthpiece cut through a node that 

closes the hsiao at the top. Thc~ yueh (meaning 

“foot” or “measure” or “stalk’ ) wz; turred to the 

hudng c.hung, the “yellow beli.” or turrdamental 

note. The instrument meaLr.::e~.’ II! old Chinese foot 

friesfs of Empty Nothing. 

dered Edo playing bamboo flutes as part of their 

begging style, wearing bamboo baskets over their 

heads for anonymity. A group of them formed the 

Fuke sect, forged some documents making them 

appear more ancient and venerable than they were, 

and persuaded the shogun to grant them a monop- 

oly on the flute and basket begging format. In ex- 

change, they roamed the red-light district and other 

in length-22.99 cm or 3.0b inc, ?s. “The distance 

between holes wa5 determined purely by measure- 

ment: The center of the lowest finger hole was 3 

Chinese inches from the bottom, the other holes all 

2 inches between their centers. A scale requires 

holes spaced farther apart towards the lower end of 

the instrument. For proper pitches to be played on 

a Chinese flute, the size of the holes would have to 

be varied or the player would have to make adjust- 

ments in fingering and breathing.“‘2 

areas of old Edo as itinerant ears of the shogun, 

pausing at the paper windows on the dark streets 

playing the breathy, eerie music that, on first hear- 

ing it, Mahatma Gandhi, weeping, called “the voice 

of the dead.” Between haunting notes, they kept 

their ears open inside their baskets for useful in- 

formation. Buddhists are ger,erally nonviolent, but 

the Fuke were often samurai stripped of their 

swords. Weaponless by government decree, in 

time they redesigned the shakuhachi to double as 

a club: it began to be cut from the heavy basal 

Voice of the dead. 
From Egypt to India, thence to China came an in- 

strument-the sebi-which around the Tang dy- 

nasty (A.D. 900) evolved closer to the shape of its 

present-day descendant, the shakuhachi, a Japa- 

nese vertical flute some 1 .B feet (54.5 cm) long with 

four holes on top and one below. 

A Zen Buddhist sect of mendicant musicians- 

the komuso, “priests of empty nothing”-wan- 

section of the thick-walled madake (Phyllostachys 
bambusoides). 33 

ireztion by subtraction: hollow + hollow = 

Flute-making was a perfect embodiment of the 

Confucian art principle that a work was finished not 

by adding the last lacking, but by taking the last 

extra away. The simplest bamboo flute is indeed 

constructed by subtraction. And the new holes in 

the original vacancy reflect the circular emptiness 

of the bamboo itself. Hollow plus hollow equals 

flute, a trembling void. 

Considering the simplicity of its structure, the 
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emotional complexities of its effects are all the more 

interesting. Characteristically described as inde- 

scribable, eerie, of a strange mournfulness, the flute 

echoes a basic ache of the soul stretched between 

the imagined and the embodied. The flute has al- 

ways been the lightweight companion of wander- 

ers, wind-whipped shepherds. homeless gypsies 

playrng to a lonely immensity of stars. Flutes are 

more oi the mountain and open field than of the 

street or living room, and when they are played in 

more crvilrzed surroundings, they often seem a 

sound in exile, from another world or another, 

more inward dimension-from cosmic rather than 

merely social strata of our being. 

The shrewd use of the bamboo flute by the 

“priests ot empty nut;ring” resonated with a rich 

traditiondf alliance between the Eastern spirit and 

the plant. The komuso were a late, brief moment in 

a b,rmboo parable that runs for centuries through 

c)iirrltal 5piriludl imagination. 

BAMBOODHISM: SOMETHING ABOUT 
NOTHING 

In a r~er mist, II .mother bo.lt knocks against 
VOW\, yc:u might yell dt thr other frllow to stay 
c&r But if vou notxr, then, that It’5 an empty 
hat, <IdrIft with nobody ,Ibo,lrd, you stop yelling. 
When you dlscovrr that roll others are drifting 
t)uat\, thrrr’s no one to yell at. And when you 
find out VW ~ISCI arc an t’mpty boat, there’s no 
ontx to veil 

-C hu<lng T/u 

“Yesterday upon the stair, I saw a man WI;: wasn L 

there. He wasn’t there again today. I wish that man 

would go away.” Only a silly jingle-but it embod- 

ies accurately the Western mind’s discomfort with 

nonbeing. In the skies constructed by Western 

theologians, there is only a Supreme Being: “I am 

Who am.” A Supreme Nothing is almost unthink- 

able in the West, while our planet neighbors in the 

East have always been very much at home in the 

void. Empty among them is an honored guest. With 

micro- and telescopes, Wesrern scientists have re- 

cently discovered that there is much more nothing 

than something. The gaos have gradually appeared 

so much more ample than the atoms, space so 

much vaster than stars, that siding so rambunc- 

tiously with being has begun to seem more fragile 

after all than that ease with emptiness which has, 

for millennia, remained a central feature and patri- 

mony of the East. 

A cup ir made 
of hoffom and sides- 
bUl if5 use 
lie.5 in empline55. 

A house ic made 
of roof and walls- 
but ifs use 
lies in emplines,. 

The greater the road, 
The greater the emptiness. 
Somefhing abouf nothing 
makes us able fo use 
whaf’s there by whaf isn’t. 

So. fell me, please. 
which you l/kc besf: 
being 
or nothingness? 

--LW Tlu 

In a mind climate so amiable with absence, it 

was only natural that, of all the useful pieces of 

bamboo, the part that most firmly rooted the plant 

in Chinese affections was the part that wasn’t there. 

Radiating into every corner of the culture from its 

hollow core, bamboo became a natural symbol for 

that “flexible emptiness” regarded particularly by 

the masters of Zen as the subtle center of spiritual 

development. In fact, to “trim bamboo” was a Chi- 

nese phrase meaning to become a Buddhist.34 

Ho!low design. 
From a botanical viewpoint, we might remark that 

the abundance of bamboo derives in great measure 

from its capacity to leap immediately to full growth, 

which, in turn, depends largely on its emptiness. 

Instead of sanely constructing itself Inch by solid 

inch like trees, soberly climbing into the contested 

forest air, bamboo sprints sunward to complete 

stature in about two months. We people attain our 
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total altitude in maybe fifteen years-say a quarter 

of our average lifetime. Although its *::ood is fully 

seasoned and mature in three to five years, a bam- 

boo culm can easily stand as long as ten or more. 

In ‘/(,o its total lifetime, it is as tall as it will ever be. 

To pursue our human analogy, it is ~5 if we were 

fully grown by our first birthday. After this initial 

vertical burst, bamboo unfolds branches and un- 

( oil\ leaves to capturcl the sunlight it leapt up to get. 

A\ J survival tactic among many plant species 

reaching U[J to compete for available light, the 

growth pattern of bamboo is shrewdly desigm>d. 

And it rclvolves around ,I l>Jsic- emptiness-V, of its 

vc!lumr 111 thin-walled >;,er ies, ‘1~ in those with 

thlc k walls, never ha3 IU be born or fed. The nutri- 

c’ntk and moisture that would have bcen exhausted 

making and maintaining this empty center can be 

utilized ior growth of other culms. 

Nine uses of void. 
The utility a\ well ,I+ vitality of bamboo depends 

greatly on that par+ of it so fortunatelv absent. 

Silence has a lot to be said for it. 
The useful hollows of bamboo amply demonstrated 

lo the Orient the opulence of emptines\. The 

healthy respec t for nothing is reflected also in the 

feeling that silence hds a lot to be said for it. A 

spareness of exl,ression In poetry and a use of si- 

lences in music, unexplored by comparison in the 

West, are rooted in a philosophical tradition that 

has always carefully distinguished explanatio:ls 

from reality-and preferred the latter. “Smce wl.,rds 

are given, it’s good to know when to stop The 

Path you can name isn’t the Path you can walk 

Those who know don’t speak. Those who speak 

don’t know.” The Tao Te Ching is the briefest of 

world bibles and the most generous among them in 

its frequent warnings to beware of bibles. It was 

reputedly left, as the last reluctant social act of its 

author, at the insistenc-e of the gatekeeper at Han 

Ku before Lao Tzu disappeared over the last hori- 

zon, returning to his root. 

I.10 l/U 

Cjuiet ears ripen. And the rustle of bamboo leaves, 

as in the cdse of Confucius, were a favorite “classi- 

Cdl” sound, with a famous precedent in cultural 

hlstory, whit-h helped bring stillness to the heart and 

wilt, 

The philosopher’s womb. 
The rr,lptv center of Buddhist cosmology was mir- 

rored in the sage’s empty will. Achieving this “silent 

will” often implied withdrawing from the human 

hubbub, and the example of the Buddha hlmself- 

who chose a bamboo grove as ape of his most 

constant homes after his enlightenment-was imi- 

tated by many later would-be wise. The seven sages 

of the third century (A.D.) China, who retired tram 

the hectic pleasures of court life to a bamboo gi’:!~ 

where the) could give themsehes more full, .:. 

philosophy, provided a much-followed mod:.: )\,I’ 

dges afIef them. 

Monasteries multiplied, some 1~’ <I- ~..mect 

after bamboo, providing an institution U-Y: ‘VCI 
for withdrawal. The retreats bec*rn; c .‘cr.fi 3;; .,.llth 

recluses, forming societies rife with th s :...~:7: ~!;rl-a - 

tions, conflicts, alld mes=: i!:!r,!an rr!, .:.i.eL \hl>y hact 

been established to avci: t t rt::;uentlv !; :.a nc-re seri- 

ous seekers of empt;: ,-..c +. 2nd ‘!r, ns&,i ‘.F*I- 

pelted to quit the i.li ~l;ls+erie~ stl..~>r! f\::l ot “1 c.t 

bags”-as the id!e :, or :.:c ‘.vY~: .,c)~P!.;IIF Y ,:a!!?..; i<, 

disqust by the rTl+Zer: 7 ~5,: trul% .:llgrims had Ir--: 

home for the tesnple. V i7 5 2 +z:~.~!:J prove ! an- 
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other honre, they left it also to travel deeper into the 

mountains and the void. 

The Tang dynasty (A.c). 618-906) was a golden 

moment to the literate Chinese for centuries after- 

wards. It w.as then that Zen Buddhism-Chbn in 

China-attained the classic form thdt first embod- 

ied and later encased so much of oriental culture. 

Kyogen was a monk of those times who had spent 

twenty tense and fruitless years in quest of an elu- 

sive enlightenment. One day he decided to burn the 

useless sutras, settle far iron the monastery in d 

mountain hut, and abandon his obsession as vio- 

lent& as he’d formerly pursued it. 

More years passed nobody counted them. 

Kyogen calmed down irke Su Tung-p’o, he had a 

stand of bamboo at his gate to doctor his mood, 

serving as a green quotation from much of Chinese 

cultural history. In his threadbare po;c’rty, their 

erect culms reminded him that the u!:i:nate riches 

were a .nind without .‘twisty thourhts” ids Confu- 

cius cdlled them) and a heart without scheming. 

“The whole universe surrenders to tfre quet mind,” 

as some burnt scripture had once told him. Or, in 

the words of Chuang Tzu, “Keep your will single. 

Don’t listen with your ears, but with your mind 

Not wrrh mind, but with rh’i. The ear is satisfied 

with sounds, the mind with concepts: but ch’i is an 

immense emptiness ready to receive anything.” 

The zero zone . . . bamboo satori. 
But for Kyogen, this tangle of phrases we are no\\’ 

recalling would long be a smaft pile of cold ashes. 

He had been alone a long time now, good medicine 

to rid one of the mesh of memory that clogs the 

mind. Truly alone forgets a/one-and not alone. It 

forgets even the one who forgets. 

Wrapped in this emptiness of memory and de- 

sire, steeped deep in mountain silences, ears 

scrubbed with secret scriptures of the dew, one 

morning cleaning his path with his bamboo broom, 

Kyogen swept a piece of broken tile against a bdm- 

boo culm--konk! In that magical moment, the 

membrane popped between the total texture of re- 

ality and his irnigined “me.” That one hollow kiunk 
echoed centuries down a sudden amplitude in 

Kyogen’s skull, hollow of its last illusion. As a Bud- 

dhist nun gratefully scribbled once of that same 

empty moment when the mad mind halts: 

The tale of Kyogen’s lucky ear echoed also down 

the ryinds of generations of hopeful monks. Sweep- 

ing became a chief metaphor and exercise of the 

Zen tradition, dnd another legend was added to the 

bamboo lore in the endless attic of Eastern con- 

sciousness. 

Rlsh is the mother of ugly. 
P;v,c:re of the cumbersome credentials bamboo 
!- .!‘. as an accelerator of inward evolution, two 

b, P .;i;.: 4rreditatc;rs in China many centuries ago en- 

[;a ,Ii ., , enlightenment pact: Together they would 

take omy a few necessary belongings and leave a 

farewell note to their parents, letting them know 

they were ascending the local mountain to an iso- 

lated grove to descend only when complete illumi- 

nation was their’s 
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Kvogen, on /hP edge of 

enlightenment. Hsianpyen, 

his Chinese name, 6 Icw 

familiar in rhe West. 

The food ran out shortly before their resolve. 

They got bored to unknown zones of desperation 

contemplating the bamboo leaves. Their blankets 

were wet in the improvtsed shelter-forget it! They 

packed to go down, then remembered their notes 

in embarrassing detail and unpacked . This went 

on a few days. The next midnight, one tiptoed out 

-leaving another note. Late next afternoon, the 

second figured he could make it to the village be- 

fore dark if he left right away. 

In Korea, such an evaporation of aim is called, 

“head like dragon, tail like snake,” Modern Ameri- 

cans aren’t the only o,les in a hurry, a quality of 

mind that rarely reaches its point of imagined rest. 

Rush has always been cited by spiritual masters as 

a particularly vicious form of unenlightenment be- 

cause It negates the very process of one by one, 

moment by moment, patient opening of the extra 

eye focused on the third time zone so few inhabit: 

now. 

An encompassing device of space and shelter 

that embodies much of oriental philosophy’s at- 

tempt to relocate people in the calm and breathing 

now is the teahouse, a shelter genre more aped than 

truly entered in the West. 

Tea’s t?asv way. 

Tea% w;ly’s an easy way. 
Rool wide enough fo keep off the rain, 
bowi full enough IC hush hunger- 
fetch iue/ and water with your own hands, 
build fhe fire, and put fhe keftle on. 
Arrange fresh flowers as if still living in the field. 
Suggesl the cool in summer and in winter, 
warmth. 
Burn incense. Boil water. 4LC~. ‘Pa. 
Offer it dt the altar, ~rve h .3,-i, and the’, 
yoursell. 
A// fhis is done IO se;irch the subtle meaning of 
the !;lddha’s deeds. 

--Rikyu l1571-15911, 74PRCIOT OF IAPANESE TEA 

HAIKU HOUSING - 

The bloody eyelids of the Bodhidbarma. 
Thus we have heard: Tea’s origin lies in the eyelids 

of Bodhidharma (“Awake to Real”), the Indian Bud- 

dhist who !:rought the teachings of the Enlightened 

One to China around A.D. 500. Dozing off in medi- 

tation one evening, he became exasperated and 

ripped his eyelids off, flinging them aside. Where 

they landed, the first tea piant grew, with eye., 

shaped leaves that helped wake the mind. Tea be- 

came the special favorite of meditators, scholars, 

artists, and government officials, and tealore be- 

came a cup 5 fathoms deep. 



The teahouse. 
fhr trahrjuse is a miniature church. Brevity of state- 

nrtnt In poetry-haiku. Economy (If material in a 

,,,ar ,e arc hitecture-tht, teahouse. The hermit’s 

hovel, thtx humble shack of the recluse distant from 

the human hubbub in thr, Chinese tradition became 

the Zen teahouse centuries later in Japan, where it 

was known as thr empty house, “vacancy’s place.” 

The building Itself is ,I piece of inhabitable sculp- 

ture, characteristically small dnd of simple con- 

struction. Natural structural elements-bamboo, 

rough-hewn hardwoods, and thatch-surround rit- 

ual conven;ions fixed by centuries oi cultural “xper- 

iment. 

Path and garden. 
The path to the teahouse is a haiku landscape. a 

brief quotation, in a few stones and leaves, of the 

0 long journey to the mountain hut. Step bv step, the 

00 
city’s smell floats off the clothes. A dozen culms 01 

black bamboo rise in bold contrast to raked white 
0 sand beside a large fieldstone. Bamboo hoops line 

z” a pebbled path, and the guest will pass three tradi. 

? 

tional fences, all using bamboo. The outside fence 

surrounds the property, tall enough to block visior 

s 

of the house from the street. Its principal door is 01 

wood and bamboo, made according to time-hon. 

0 ored designs, with a narrow bamboo roof above 

The “little fence”-hardly a yard wide and no men 

than 4 or 5 feti tail-is used to break up space OI 

conceal objects or portions of th! house from the 

garden and is made also of bamboo ccmbined witt 

straw and other thatch. 

The “inner fence” serves principally to sepa 

r 

1 
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‘ate the teahouse frorn the gardrn. Traditionally 

very transparent, the bamboo is thinly spaced and 

iimply, irregularly tied together in an apparently 

nakeshift manner. It is a studied carelessness, how- 

?ver, reflecting one of the prrncipal notions of the 

:ea ceremony, to find beauty in the commonplace 

and imperfect. A story is told of one tea master 
whose son zealously swept the path immaculate 

and plucked the garden clean, removing the last 

offending twig. The father, inspecting these prepa- 

rations for an honored guest, completed them by 

seizing and shaking a low branch of the tree above. 

Down drifted six dry leaves. 

The ceremony of friendship. 
The tea ceremony gives ritual expression to the 

central shape of friendship: on entry, all beconre 

equal and tranquil. Social status, economic rank: 

and all worries are left at the door with your shoes. 

Drinking a cup of tea, 
I stopped the war. 

The humble tasks of boiling water, pouring tea, in 

the calm hands of the m;ster become exact and 

in!irdte gestures, steeped in quiet significance. The 

tea ceremony is 2 kitchen ballet. 

Bamboo is found in a number of the unpreten- 

tious utensils used to create the event. “Matcha 

[powdered tea] tastes better when the powder is 

stirred in!o bubbles. The stirring utensil is a tea- 

whisk malle by splitting a culm 2 centimeters in 

diameter into eighty fine lacelike prongs. The feat is 

possible with no other plant. The tea ladle used to 

scoop the matcha is also made of bamboo. Crafts- 

men in former days vied with each other to produce 

I 
Tea room. Nan-en-ii Tem- 
ple, Kyoto. 



Hoi-neng, the Sixth Patri- 
arch of Ch’an (Zen) Bud- 
dhicm in China, cutting a 
:xlni. ET liang h-ai, early 
13rh centurv. 

the most bedutiful and graceful tea utensils and 

some oi thetr masterworks survive today.“j” 

The best tea ceremony utensils now cost from 

80 to 500 dollars-so we have cdme full circle, 

from the hermit’s humble hove! TV the rich man’s 

hobby. 

gut it is not as a superrefined pastime or an elate 

that the teahouse interests us. We are drawn not to 

the perfections of the external, for-sale form, but to 

the inner folds of meaning in teahouse traditions as 

they relate tc present world building needs, espe- 

cially among the poor, that is, most of us here. 

The tao of housing: building builders. 
The human scale, the use of locally renewable re- 

sources, a highly personal weaving of house and 

habitat, shelter and weather and leaf wed in one 

seamless garment-these design virtues of the tea- 

house are all the more relevan! in a time when 

high-rise plastic pollution, exiled from vegetation 

and made by anonymous and ulcered others is the 

tao of modern housing. Another art has floundered 

down the sad path to industry. How can we help 

the art of housing come back home? The teahouse 

was not only self-built, but Self-built by masters 

who knew that the builder’s main monument was 

the builder-“Build living Buddhas, not pagodas.” 
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‘n :loor and ce/r:ng, 

wall Jfld shelf, 

benea!h !/our houv 

you bu,ld yourself. 
Work mindfuUb. inr 
calm builds most 

dccufdte caqlcntrrs. 
who make the rest 
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The way of tea and its behavior is 
based on “the mutual contribution of the 
host and guesi to the mood of their 
meeting.” The tea ceremony is a 
“practic-e,” a rehearsal ritually designed to 
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became a rigid cult of taste, artiiicially 
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conservative and cukivated few against the 
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brought almost $40,000 in the 19305 
That the teJ ceremony represents the 
essence of Japanese art, or even taste, is 
open to questron. The many other 
manifestations of art in the Ashikaga, 
hlomoyama, and Tokugawa periods should 
place it in proper perspective as a 
conservative, elite, holding action.” 
Fossilization, loss of original energy, is a 
constant in all cultural evolution. It 
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context (see pp. 1 16-l 22, ” 4rchitecture 
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Things came before people. 
People came before words. 

Tall, green, and nameless, 
bamboo walked down centuries 

and crossed con tinen ts 
in time :o stand there, waiting, 

naked of language, 
when the first people came 

to make the first village. 

1 
ots more people means lots more houses. Bam- 

boo outproduces any alternative source for the 

raw materials of construction. Growing walls 

and roof on the spot saves transport and matcri- 

als cost, decentralizes the building business un- 

plugs it from banks, and humanizes shelter. The 

house is brought home again. You can grow your 

own, like tomatoes. 

THIRD SKIN 
Shelter is our third skin. Although everyone agrees 

everyone needs it, the housing shortage is ever 

more acute and ever more everywhere. Covern- 

ments are dealing with unprecedented numbers de- 

manding more as minimal housing, and as more line 

up for a roof, fewer are equipped with skills, tools, 

materials, land, and/or cash to weave a shelter 

around them of their own labor and will. 

Shelter shortage. 
More are moving more, which means more renters 

In this sympodial rhizome 
of Guadua angustifolia, 

buds of the next geoera- 
lion form “feet” to help 

support the 700-foot culm 
growing from the mother 
rhizome. 

less attached to any one shelter, less experienced as 

owner-builder-menders permanently reiated to a 

piece of earth. Government low-cost housing pro- 

jects around the world are never as abundant as 

needed, always beyond the means of the really 

poor, always a double-ugly crime zone miles wide 

of the cultural mark-and always erected with near 

zero planning and participation of the people. 

Autoarchitecture forms part of the schooling of 

all traditional peoples. Only in fragmented modern 

education has building been abandoned as a central 

study. Are reading znd writing and arithmetic more 

crucial than architecting our own dwellings? A 

world in chronic shelter shortage, an intense drama 

with a supporting cast of some 2% billion, should 

reestablish popular architecture in its educational 

system from the earliest levels. And an integral ar- 

chitecture should plant as well as build: We should 

all be foresters as wel! as carpenters, growing the 

ra*w rnaterial as well as shaping it. 

Unprecedented demand for human shelter de- 

mands in turn a deep rethinking of our cultural de- 

signs for it. Bamboo is examined first in two forms 

relevant to high-tech modern construction-lami- 

nation and bamboo reinforced concrete. Both are 
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appropriate in a number of ways for 4 decentralized 

village technology. 

Disasters are sufficiently chronic in human ex- 

perience for us to take the trouble to design their 

wake better. And in disaster design the need ior 

“instant shelter” provides an intensified miniature 

model for the constant disaster area of present 

world culture, our wretched world housing, mon- 

\trouslv below any code of the heart. People p”rtic- 

Ip,ltion has been ob5ervFd as central in postdisaster 

dr$igns to rebuild. That hint should be applied to 

the permanent emergency the homeless have be- 

come in our time. 
In contrast to the sprawling, shallow, and 

mr,nrv-domlnatPd disorder of modern ma5 i hous- 

~ng, the japanese tedhouse represents d wholistic 

rcsponsc’ to the deepest psychological duties of a 

sht4ter design in touch with rcstr‘lined human 

nrrds. The idea of an ul:imate art, an all-inclusive 

,ir1 15 prr;ent in mdny cultures. “Primitive” fiestas 

cmbotly this better thar, any modern art form. A 

Hopi bean clanc-e, for example, includes every art 

vou could imagine-dance, song, drama, clowns, 

rooking, ‘Irchitecture, and god dolls or Kachinas: 

the throlo:y and cosmology of the Hopis embod- 

ird in beautifully painted and costumed cot!on- 

wood statuettes given to children as a cdtechism of 

Hopi myth at fiestas. Elaborate jewelry of turquoise 

and silver, pounding on the chests of the ddncers, 

becomes a percussion instrument. 

Europe in the nineteenth century also dreamt 

of the complete work of art that would unite all the 

arts in its creation and found the opera. Architec- 

ture provided the buxom embellishments of the 

standard opera house, the construction of which 

provides few hints about mass housing: It is a glitter- 

ing exception, not the possible norm. 

The tea ceremony is another oi these total art 

forms weaving many arts into a coherent unified 

expression. Its summation of Japanese culture, 

within a tiny space and intimate ritual, was effective 

and seminal: The simplicity of the form made it 

available at all social levels, and the teahouse be- 

came the dominant philosophic and design influ- 

ence on what we know today as the characteristic 

Japanese house. 

Architectural activists. 
Feeding the people doesn’t mean putting every 

spoonful in their mouths but being sure that food 

and fuel are available in sufficient quantity for ev- 

eryone. Sheltering the people should not mean 

housing projects but making resources available, 

reawakening trdd;t;, *aI .klllq ,~nd playing midwife 

to new forms of olcf >Jutions so people cdn resume 

responsibility tor self-sheiter. 

The true task of governments with respect to 

lousing is to help create the conditions :or a culture 

of drchitectural activists. This t,mphatlcdily includes 

reforestation designs geared to the needs oi a popu- 

lar architecture. 

LAMINATION 
New forms of the ancient technology of lamination 

may be opening the biggest door for ban&i; in 

contemporary induslridl design. The Chinese rm- 

ployed plybamboo in the vanes oi winnowing .nz- 

chines in the eleventh century, and Japanese bow- 

makers were laminating bamboo with wood for 

centuries before large-scale modern uses of the pro- 

cess in the West in 1907, when the first architec- 

tural members of laminated wood were made in 

Europe. i.aminated woods were used in airpldnrs in 

World War I and later in U.S. fac!ories, gymnasi- 

ums, hangars, and houses front the middle thirties 

on. Laminated bridges and marme structures fol- 

lowed the development of now glues and resins, 

with yvhich laminated span3 up to 173 ieel hdve 

been made in the United States.’ 

Bats, rackets, and parquets. 
The lamination process nlakes large pieces from 

small, even scrap, material without the splits and 

fissures common in large timbers. Within certain 

limits, lower grade woods can be used without 

affecting the strength oi the final laminated product. 

As smaller and inferior grade trees appear on the 

pinched world lumber market, lamination will in- 

crease as a process with a thousand applications, 

and laminated bamboos will be taking over more 

and more of the tasks performed by laminated 

woods. The same rapid proliferation that has oc- 

curred in the brief history of laminated woods can 

Laminated bamboo plate. 
--- 
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be expected in products of laminated bamboo, 

many of which are already on the market. Lami- 

nated bamboo plates. cups, bcwls, trays, screens, 

bows and arrows, tennis rackets-scores of tradi- 

tional objects and bizarre East-West hybrids such as 

laminated bamboo baseball bats have, for some 

time now, been exported widely from Taiw,:n and 

Japan. 
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Ramboo tile, parquet for floors, thin rollable 

bamboo veneer, as well .ls plybamboos of woven 

matting are now available, and many more objects 

presently made in plastic can and probably will be 

made of bamboo as Ianiination extends the natural 

versatility of the plant. Plastics are petroleum based 

and polluting, while bamboo creates lots of oxygen 

as well a4 crude cellulose fiber. Countries can’t 

rnovr oil fields to their back yards, but they can 

plant bamboo. As nonpolluting, replenishable, bio- 

degradable substances are welcomed by ecologi- 

rally consc-ious industries-somewhere in the un- 

c-crtain and finite future of petroteum-laminated 

bamboo m,ry replace plastics in manv more 

roles. 

Plybamboo. 
rn rural areas of the world, bamboo will c-ontinue to 

be used as it has been for many centuries-in un- 

processed poles, cut to the desired length with a 

machete, flattened into boards with an ax, or 

woven into long mats and sold by the finished yard. 

But tire most promising future for bamboo in urban 

housing lies in the direction explored by the Forest 

Research Institute at Dehra Dun (India). Narayana- 

murti (1956) summarizes-in “Building Boards 

from Bamboos”-seven years experimental pro- 

duction of woven panels of plybamboo for 

moulded furniture and prefabricated ceilings, wails, 

and floors for economical housing. 

The appearance, strength, and durability of 

desk fronts and dressing tables, folding screens for 

room dividers, drawers, sewing machine covers, 

suitcases, wardrobes, and architectural elements 

manufactured were considered very encouraging. 

Bamtxsa arundinacea, Bambusa polymorpha, and 

Dendrocalamus strictus were the principal species 

used, with the first showing greatest strength. 

Prefab wills of woven maior species of India. (6) 
bamboo are common in Detail. Note the nodes; 
oriental ccontries. (A) Muli each strip is a whole, flat- 
(Melocanna baccifera), d tened rulm. 

ally three together-at 140°C. A resin solution of 15 

percent and pressure of 400 pounds per square 

inch were found to produce satisfactory boards. 

“Single mat boards are flexible and very suitable for 

light partitions cr ceilings. The bamboo strips can 

be interwoven with veneer strips or special wood 

shavings. Bamboo shavings sprinkled on the mats 

before being Dressed produce a very attractive sur- 

face.” (Sawdust, sand, charcoal, and cork dust 

were also tried for filler.) 

Successful experiments were conducted pro- 

ducing flakeboards from shavings and sawdust of 

bamboo, but most work was done with bamboo 

mats, woven by hand or on a loom modeled after 

a textile-weaving machine, using strips of varied 

width approximately r/16 inch thick. Mats were 

soaked in a resin solution and then pressed-usu- 

Boards proved quite water r,esistant. Speci- 

mens soaked in water were sound even after three 

years. Boards buried in the Institute test yards a: the 

end of seven years were still unattackcd by termites 

and fungi. This resistance can be further increased 

by adding a small percentage of pentachlorophenol 

to the resin solution. A building with floor, walls, 

and roof of bamboo boards had survived, at the 

time of this writing, five years with 85-inch annual 

rainfall and was still in good condition. The boards 

used rad a filler of sawdust and were produced at 
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the comparatively low pressure of 200 pounds per 

square inch. 

Some notion of the feel of finished products in 

plybamboo can be had from the ldminated bzmlJr)n 

plates produced try 3 simi!ar process in ,van, 

China, and japarl, which are broadly available at 

li~w cost in the United States. They are incredibly 

light yet strong.’ 

Plybamboo is a relevant direction for research 

because its technology is simple enough to fit de- 

centralized village production for local use. Fabri- 

cation relies on basic traditional weaving skills 

found in most areas where mats and baskets are 

made with bamboo and a wide range of other 

grasses, reeds, and vines. The use of piybamboo in 

eleventh century China suggests the low-tech, vil- 

lage industry feasibility of this shelter material. Ply- 

bamboo represents a revival of an ancient process 

wed to the commor\ practice through many parts of 

Southeast Asia of weaving long prcf;5 bvalls of split 

dnd iiattened thin-walled bamboos. SchGosla- 

chyum species are used in the well-known Philip- 

pine version ot this woven wall called sawalp. A 

1 -inch-diame!er bamboo, opened tiut flat, yields a 

strip as long as the culm, roughly 3 to 3% inches 

wide, a large member for rapid weaving ease. In 

some areas of Asid, wdlk up to 30 feet long dnd 10 

feet high are woven, rolled up, and delivered to the 

house site by ox cart. Such rural technologies pro- 

vide a sound traditional base for plybamboo devel- 

opment, but one urgent priority in countries with 

abundant bamboo is the search for native resins 

that will free plybamboo from costly imported 

adhesives. 

REINFORCED CONCRETE 

Use of bamboo in construction has, until no< 

tended to diminish with increased industrialization. 

For example, India, with a population still largely 

rural, uses 150 times as much bamboo for construc- 

tion as Japan-and one-quarter as much for manu- 

facture. But with bamboo now available in a con- 

temporary industrial format as laminated panels 

and structural members for the skin and frame, 

these figures could change greatly in industrialized 

countries like Japan. And the use of bamboo to 

replace expensive iron rods in reinforced concrete 

may do as much as lamination to alter the profile of 

world use. 

Around 1918, the Chinese were the first at 

studying bamboo co replace iron in the reinforced 

concrete of railroad bridges and other construc- 

tions. It was employed by both the United States 

flnrn swallows and other 
species built mud shelters 
reinforced with twigs and 
fibers. WattleC daub, and 

reinforced concrete dre re- 
rent evolutions of dn 
ancient technology. 

and Japan during World War II, and its usefulness 

to the military in Vietnam recently spurred more 

research in America. The industrial implications of 

bamboo Ltsed as reinforcing rods are enormous, 

and detailed research has been conducted in a 

number of countries includmg China (192Os), Ger- 

many (1935), and the United States (1943, 1968). 

Until now. it has been primarilv the crisis con- 

ditions of war that have intensified interest in bam- 

boo as a possible replacement for needed metal In 

construction. Technologies using available on-site 

material are preferable in wartime to reliance on 

vulnerable supply lines. However, many products 

and processes first tried in the military have found 

their way into the domestic, peacetime economy. 

Refrigerators were first used not in family kitchens, 
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but on battleships. Eamboo reinforred conuete 

may idlow this route from weaponry to “livingry,” 

as guckminste: Fuller called the peaceful ending of 

this iamiliar pattern. Population growth and the ns- 

ing costs d steel and transportation may soon prove 

sufftctent to sttmulate Increased use of bamboo ce- 

ment, especially where bamboo is locally abun- 

dant 

Fortunately for world housrng needs, the areas 

oi the most rat ’ copulation growth are also gener- 

all) the areas the largest growth of bamboo, or 

dt least with cirn ites iriendly to its growth. Latin 

Amrnc an governments especially, short 20 million 

houses now and iarrtng the world’s fastest popula- 

tion dLublrng rate, intensiiying that shortage, are 

going to he turning to bamboo. 

South Carolina experiments. 
Hamboo reinioned concrete experiments hdve 

ht’en ctrnduc ted since roughly 191 7 in China, 

Japan. and the Philippines in the East, and by Cer- 

many f 193-t) and Italy in Europe. Various applica- 

tions have also been explored by Oscar Hidalgo 

; i 974, 1978) in South America. The most compre- 

hensive experiments to ddte in the United States 

were conducted by Glenn dnd associates f 19501 at 

the Clemson College of Engineering in South Caro- 

lina, McClure reprints their conclusions dnd con- 

struction principles in full.’ Some highlights of their 

summary: gdmboo reinforcement in concrete 

bedtns increases the load-bearing capacity of 

heams most effectively when it constitutes 3 to 4 

percent oi the cross-sectional area of concrete in 

the member. Reinforced beams bore four to five 

times the /odd of unretnforced bedms of equal di- 

mensions before failure occurred; they can be 

safely designed to carry two to three times the load 

of unreinforced beams. 

In concrete slabs and secondary members, 

green, unseasoned, whole culms up to % inch may 

be used t,J. dre nut recommended for important 

concr*.,;’ members. When possible, allow a dn,ing 

:J of three to four weeks before using. Only 

tuily mdture culms, three years or older, should be 

used. Alternate base and tip of whole culms be- 

cause this makes for a uniform percentage of bam- 

boo tn cross section and creates a wedging effect 

that increases bond. “Apparently, the bamboo rein- 

forcement of nonfoad-bearing members, such as 

wall panels dnd floors resting on well-compacted 

earth, has more to recommend it than bamhoo 

reinforcement of load-bearing members of a struc- 

ture.“3c’ Before pouring, request information from 

Dehrd Dun !next section) and consult the Glenn 

study in detail to avoid repeating their mistakes. 

Report from Dehra Dun, India. 
To save sleet in the country, a resedrch program 
by the Timber Engineering Branch tested bamboo 
as a reinforcing material in vdrrous cemen! 
concrete precast and casr-in-situ structural 
components High absorption of water from 
cement concrete lnitialty resulted rn dreddful 
cracks in the concreted components and 
discouraged the engineers. However, suitable, 
easily applied water-repellent has beerr found, 
resulting in safe structures: by dipping bamboo 
(6dmbusd drUndindct=dl Strips, 20 by 9 mm, in 
801100 grade hot bitumen and sand blastrng, the 
bitumen acts as water-repellent, and the sand 
coating helps rntrease bond. After dryrng. the 
bamboo strings are tied Into a mesh ds is usually 
done. 

These investigations showed bamboo use in place 

of steel reduced costs 33 percent. 

A number of full-scale demonstration and use 

structures have been built to observe behavior 

under long-term loading and operation. These struc- 

tures include a double-story residential block with a 

variety of structural components ranging from a sun- 

shade to a grain silo. The results are encouraging and 

more such structures are planned.4 

lattice structures. 
West Coast U.S. bamboo architect Jim Orjala sees 

the Glenn experiments as insensitive to other design 

possibilities with bamboo, such as lattice structures. 

Traditional bamboo lattices, from basketry to roofs, 

developed out of familiarity with the flexibility of 

bamboo and its strength in tension. The bamboo 

lattice when curved, or “prestressed,” gains con- 

siderable strength in its ability to span space and 

resist bending due to external compressive loading. 

Cross section of bamboo 
reinforced concrete slab. 

I 
The bamboo lattice, thinly coated with light- 

weight cement to aid in taking compressive 
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stresses, provides d structure of exceptional effi- 

ciency and economy in the use of materials. Major 

problems encountered in prejfious work with bam- 

boo can be traced to the s~;uctural systems em- 

ployed: beams, slabs, columns. Beams, the most 

inefficient structural members, are particularly sub- 

ject to bending due to concentrated perpendicular 

loading. The beams tested failed ultimately due to 

failure of the bond betiteeen the bamboo and con- 

crete. Physicdl characteristics of bamboo, in com- 

parison to steel, make bonding with concrete diffi- 

GUI!. 

Techniques deve!oped for thin-shell ferroce- 

ment vaults and domes offer significant potentials 

to alleviate these problems. The curved bamboo 

lattice is similar to steel mesh used in ferrocement. 

Vaults and domes are particularly efficient struc- 

tural systems. The structural ddvantdges of these 

forms lie in dispersal of stresses along the curved 

surface, which effectively minimizes bending. A 

higher percentage of reinforcement provides more 

surface for bonding. Distribution of reinforcement 

significantly reduces concentration of stresses on 

the bonding and allows greater resiliency of the 

composite material. 

Them are several other advantages to the lat- 

tice framework as *quell: it requires the simplest of 

skills dnd techniques for plastering. Labor and cost 

of formwork are eliminated. The use of bamboo in 

place of steel further reduces the weight and cost of 

reinforcement. The thin coating of cement signifi- 

cantly reduces the weight, quantity, and-cost in 

comparison to conventional concrete construc- 

tion.5 See also “Water storage” (pp. 66-67) on 

Thailand’s recent work with bamboo-reintorced 

storage tanks for rural areas. Hidalgo (1978: R2- 

127) is highly recommended for extensive how-to 

photos, exploring low-technology production of 

bdmboo-cement roofing, tanks, panels, fence posts, 

and beams. Cables of twisted strips of bamboo, 

designed to increase bonding, were an innovation 

of these Colombian experiments. 

QUAKING WITHOUT BREAKING: BAMBOO 
ClTY PLANNING 
Of the half million earthquakes rippling the earth’s 

surface annually, some one hundred thousand can 

be felt. (lf these, one thousand cause some dam- 



Taj Mahal. The cupola of 
Hindu and Buddhist tem- 
p/es and the dome of the 
Taj Mahal are examples of 
early bamboo architectural 
explorations finding ex- 
pression centuries later in 

Chauchala /India). Wood 
and stone became impor- 
tant building materfals as 
primitive tools grew more 
sophisticated. Thir irinitv 
of bamboo, wrod, and 
stone r&kc/s not only the 
architectu;rl evolution of 
the Orient, bui its social 
classes as well. The poor 
used bamboo, and the 
rich, woo& stone was pre- 
ferred for the palaces of 
princes and the temptes of 
priests. %mboo continues 
to be the wood of the 
poor, particularly in India, 
where some 500,000 
tons are used annually for 
housing. 

..* 
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age. Three times a day, d qudke somewhere is turn- 

bling things back to earth. Quake-zone city plan 

nrrs can ponder the Iapancse tradition that a 

bamboo grove is the safest place to be in an earth- 

quake, Dense growth of bamboo around a buildi, ,g 

functions in the soil as win&reaks act in 2r. rhi- 

~ornes buffer the blow and diminish the intensity of 

matron. Wirlcly planted in an\’ quake zone, bdm- 

boos absorb much of the ear!hls ripple, moreover 

provide immedi,!ie construction material for terrr- 

porary disaster shelters. “Scenano” hds become a 

cliche of war games. “What if bomb A fell on city 

IS”’ III order to hint ho\.: bamboo development 

( luld occur, let us imagine for a moment a true tie, 

a la/e botanrcaii~ and socially possible, but which 

rle,‘er occurred. It i&etches an imagined collabo- 

ratron among goverrment agencies, mass media, 

the schools, and the ;jeople that is probably a pre- 

c!rr)tiition for any durable and deeg cultural innova- 

Thor+ with bamboo in our times. 

Managua 1972: rcbuJding with bamboo. 

htanat;ua provides an interesting example of how 

bamboo ( an relieve disa,ter in a tropical climate. In 

December 1972, the city “trembled like a 

wounded animal,” as one survivor said, dnd the 

Nicaraguan people were ieft with a demolished 

c Ipital to repair. Central Managua was in ruins, with 

thiny thousarl;l dead and many thousands home- 

less. 

Bamboo houses are common in Nicaragua, es- 

pecially in the rainy northeastern part where some 

50,000 acres of banrboo grow mainly along a nurr- 

ber of rivers emptying into the Atlantic. Many 

Managua residents-often the oldest members of 

the household-had come from rural areas where 

rustic bamboo constructions were common. Two 

species of bamboo useful for building grew some 

40 km south ot Managua. For a number of reasons, 

it was natural that disaster housing was partly 

erected wi!h bamboo. It was light to transport; 

some 700 poles fit into a truck with a 4 by 9 by 15 

foot bed. It was rapid to work with, requiring only 

a machete to cut, split, and shape. Basket makers 

from the Masaya area, the craft center of Nicara. 

gua, were brought in to show people hew to weave 

bamboo panels. From this beginning, sprang up 

small workshops producing prefab panels woven to 

specific dimen+ns. 

The basket makers also taught some Managua 

residents how to plant. The freshly cut culms of 

Bambusa vulgaris they were building with could be 

propagated easily from basal nodes and wasted 

f 

13asi~ bamboo construr- joint; (E and FJ inset block 
tion. (At fitting and binding to strengthen support of 
rulms at joints in rnof and horizontal above; G and 
frame; (g/ fitting and se- Hl use of branch stump 
curing barnboa boards in for support. 
floor; lC and D! saddle 

branches. One barrio organized a larger planting in 

a park and playground area. It gave quick shade, 

extended in a few years by using bamboo arbors for 

chayotes, calalas, and other climbing plants, which 

provideo food in the inner city without transport as 

well as large leafy roofs to gentle the oven of city 

air, torrid enough to inspire a popular joke: “When 

Managuans die and go to hell, they send home for 

their blankets.” 

Integrated development. 
The municipal reconstruction offices in Managua 

responded to the people’s spontaneous plantings of 

bamboo by beginning groves in completely empty 

areas scattered throughout the quake zone where 

no building was contemplated. They planted two 

drought-resistant species, Bambusa ventricosa and 

Dena’rocalamus strictus, and other bamboos from 

the government collection of oriental tropical spe- 
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ties in El Recreo, Zelaya. More delicate species like 

Bambusa textilis were mulched heavily and 

planted under vine-bearing bamboo arbors until 

they were well enough established to begin shading 

themselves. 

Urban umbrella: bamboo microclimates. 
The ministries of agriculture, education, and hous- 

ing were involved i:l the Managua bamboo project 

design, a~ w;1s the architccttire school, Univcrsidad 

National Aulonoma dr Nicaragua (UNAN). Arti- 

CIPS appeared in newspapers, supporting and ex- 

plaining the why and how of bamboo and urban 

planning. “C)nr rhizome of Bamhusa vulgaris, in a 

Colombian experiment to measure bamboo’s ca- 

pacity to increase and multiply, produl ed 200 

culms in five years. Yearly grov?th is 2--S percent of 

rxlctlng sire in most tree specie>; in bamboo the 

annual increment is lo-30 percent. Managua can 

grow much of its needed construction material on 

lotdtion, saving enormously in trdnbportation costs 

“A great drdl of this new growth in bamboo is 

in its leave%, which do not inrrease the size of the 

culm thev grow on, but nourish the underground 

system of rhizomes uniting the grove. These rhi- 

zomes, bamboo’s energy bank, in turn produce 

more cdms. Massively planted by students in the 

city’s abcndant empty lots, bamboo will change 

many microc-limates in Managua, as the experience 

of Don Bosco dnd other barrios has proven, in fairly 

large plantings already almost two years old. Bam- 

boo shadows the drchitectural madness of zinc 

roofs-low In altitude but not in cost or tempera- 

ture. It muffles city noise, increases privacy, and 

screen; buildings often less attractive than the plant. 

It can air-condition the torrid center of Managua, 

still virtually treeless since the quake.” 

City farming. 
“‘The foliage of bamboo is evergreen and super- 

dense. Reaching 4 inches per year in the leaf fail of 

some species, in others it equals the weight of the 

grove’s new culms. Its green abundance accounts 

for bamboo’s wide use in many rural areas of the 

world for animal fodder. It has been used as a sup- 

plement rich in vitamin A for chicken foodCb and in 

the Andes, in both Ecuador and Peru, bamboo 

leaves are fed to guinea pigs, an important part of 

the local diet. Such uses in small animal husbandry 

have suggested the use of bamboo leaves for rabbit 

food and culms for cages in urban farming designs 

to increase meat production in the crowded city. 

Japanese yield studies found that two species mea- 

sured produced 5-15 tons of leaves per hectare. 

“This abundant foliage means that bamboo 

shade is quite tangibly cooler than the surrounding 

air and makes it perhaps the most intense injection 

of oxygen into urban exhaust that coughing mod- 

erns could plan.” 

Green air. 
“A neglected aspect of modern urban architecture 

is a serious leaf/people disequilibrium. Never have 

so many people lived with so few leaves, nor dirtied 

their air more thoroughly in traffic jams trying to 

escape it-to the countryside, where we instinc- 

tively seek OUI a greater abundance of vegetation. 

The search is not surprising. More leaves mean 

more oxygen. Contemporary psychologists note 

that oxygen reduction in blood creates in brain cells 

a proliferation of negative emotions, fears, aggres- 

sions, worries-the whole configuration of 

antiother feelings which characterize the psychol- 

ogy of modern urban dwellers, sick of too much 

cement, too many faces, and too few leaves. Any- 

one who has experienced the refreshing atmo- 

sphere of dense stands of the plant will appreciate 

why, after enlightenment, the Buddha chose to live 

in a forevergreen grove of bamboo.” (La Prensa, 14 

October 1974.) 

These figures are botanically accurate, but- 

except for the bit about the Buddha-none of the 

above actually happened. Nicaragua’s dictator at 
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the time, Anastasia Somoza, pocketed most of the 

international aid sent for disaster relief, but even if 

he hadn’t, it’s unlikely anyone would have thought 

of bambou. The reasons in favor of bamboo a:e 

multiple and complex; they cross the frontiers of 

too manv ministries. hlodern governments, frag- 

mented into immense bureaucracies of specialists, 

by their very nature are ill-equipped to enact soiu- 

tions that touch too subtly too many keys on the 

grand prano of cultural design. Ten years after the 

qudke, Managua is still barren of trees, filled with 

empty lots, anI experiencing a housing shortage 

that present building rates will require a century to 

meet. (The Sandinistas have, however, made tree 

planting in Mdndgua a part of their platform, which 

aspires nationwide to an ecological sanity as ban- 

dage to a century or so of ruthless resource plun- 

der.)’ 

Disaster designs. 
Massive, merciless bombing, and resulting masses 

of roofless refugees, must be added to earthquakes 

and other natural disaster5 as sufficiently recurrent 

to deserve advance planning. Someone has statis- 

tics somewhere on how many people, Norldwide, 

are presently living in disaster architecture. Cost 

and quickness are two critical factors for disaster 

relief; another, often overlooked, is victim partici- 

pation. Flying sophisticated equipment and crews 

in to spray a thousand polyurethane foam domes 

denies the people a chance to rely on their own 

creative energy: first they are knocked over by the 

weather or war, then high-tech gener;\sity floods 

them with a solution alien to the context and 

drives home a dismal sense of helplessness. 

Bamboo is an alternative. Providing victims of 

natural or humar .jisasters the wherewithal to cre- 

ate their own solution is more creative than a 

finished package usually designed far from the local 

reality. Green belts of bamboo in and around large 

population centers would be one intelligent and 

anticipatory practice in the tropical regions of its 

greatest growth. In Shelter After Disaster, Ian Davis 

t 1978) examines three hundred years of human re- 

sponse to disaster-an increasing global experience 

a5 more people, especially in poorer countries, jam 

dangerous sites on precarious hillsides or hurricane- 

prone waterfronts. The victims’ ingenuity does 80 

percent of the cleanup-actively recycling rubble 

into new homes-if foreign aid doesn’t steamroll in 

to frustrate their efforts. Experience indicates that 

international agencies and relief design should fos- 

ter what the people are already doing instead of 

pushing an alien scheme and technology on them. 

Low technology, by contrast, is affordable by the 

people, affirms a reassuring continuity with tradi- 

tions, and gerirrates !OCdi empioyment. ISee Dar- 

row 1981: 661-2.) 

Quake-zone construction. 
The queen in Alice in Wonderland explains to 

Alice the advantage of advance weeping: it leaves 

you free to deal with the accident calmly when it 

occurs so effective response to tragedy of whatever 

dimension is unmuddied by emotional confusion. 

Routine plantings of bamboo long before disaster 

strikes could function as anticipatory tears, permit- 

ting efficient relief when suddenly needed. Similar 

in intent is a current housing project in Guatemala 

that features a retraining program promoting quake- 

conscious construction using traditional materials 

and known skills; it results in structures familiar in 

appearance but safer than traditional housing in the 

area.O Along the same lines, Narayanamurti, in the 

U.N. sponsored Bamboo and Reeds in Building 

Construction t1972), notes a variety of ways in 

which conventional bamboo and other low-tech 

structures can be made more quake proof: “Earth- 

quake forces that a building: has to withstand are 

proportional to its weight and are predominantly 

horizontal. The heavier a building, the more likely 

it is to get damaged. Lightweight material such as 

bamboo, with a high strength/weight ratio, is there- 

fore preferred in regions where earthquakes occur. 

“Experience in different seismic regions of the 

world has shown that a house built of bamboo, 

properly lashed together, is earthquake resistant. In 

this respect, bamboo is scmewhat superior to tim- 

ber. It has the capacity to absorb more energy, and 

shows large deflections before failure occurs. A 

bamboo frame structure yields readily to vibrations 

during a quake and does not collapse. If such a 

mishap occurs, loss of life and property are less in 

lightweight structures. 

“Construction details should be adopted at the 

joints of the framing members and wall panels so 

that the bamboo frame structure as a whole 

behaves as one unit against earthquake forces. Ex- 

perience in India suggests that a closed-frame con- 

struction should be adopted with horizontal con- 

necting members for the columns at foundation 

level. Walls and partitions should be provided with 

diagonal braces and anchored properly to the verti- 

cal and horizontal struts. Observations on behavior 

of framed structures during earthquakes in Assam 

have led to the conclusion that the superstructure 
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A-frame construction in 
Colombia with Guadua 

angustifolia. 
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should rest on a frrundjtion of masonry. Small, one- 

story buildings up f. jquare meters may rest on 

firm ground, but in j,:rg.>r buildings the posts should 

be attached to foundat,,>ns by means of pins or 

straps. bolts, and nuts. 

“Bamboo board, rncl,tlng, and plastered mat- 

ting walls, being light an,! .‘c iible, are suitable for 

\&rnic areas. Experience !n :.olombia has shown 

ih,~t tCle bdjarclquc wall conhtru( !ion, more massive 

thdn wattle and daub but less ma: 1,1ve than rammed 

earth or adobe. is earThquake rrslsi,\nt. Load-bear- 

ing ,Iclprbe and hedvy mud walls, which fail under 

relatively blight tensile or bending force, are the first 

to fall during a seismic vibration. It is ret-ommended 

ihat a bamboo lattice should be used 1~1 mud walls 

lo strengthen them. 

“Brick masonry walls also have pocrr resist- 

ance to earthquake shocks, especiallv when a weak 

mortar sue-h as mud is used. In ancient Bdbvlonia 

and Ur, reeds embedded in asphalt appear to have 

been used as horizontal reinforcement in brick 

walls. Vertical steel reinforcement is now specified 

ior brick masonry walls at corners and junctions. 

Vertical steel at doorjambs and a iintel band are also 

recommended. The use of bamboo splints or reeds 

in place of steel in these places should prove benefi- 

clal, especially In single-story houses. 

“A false ceiling should be tied rigidly to the 

roof. Plaster on the ceiling should be avoided or 

kept to minimum thickness. Light roofing materials 

are ddvantageous in reducing the inertia force at the 

top of a building. Bamboo tile, bamboo shingle, and 

thatch are satisfactory roof coverings in this re- 

spect.“9 

How many pounds make a house? 
Flexibility is one bamboo feature that helps it sur- 

vive quakes; another is wcighflcssness. “Gentle- 

men, how much do your buildings weigh?” asked 

Bucky Fuller, whose geodesic domes sit more 

lightly on the earth and so withstand quakes and 

winds better than conventional urban architecture. 

Bamboo dome members. 

Bamboo polyhedra: .a syn- 
ergetic mylar Walden in 
Louisiana, c. 1542. 

Fuller built some early bamboo domes with stu- 

dents at the school of engineering in Calcutta, 

India.‘” 

Bamboo polyhedra, Louisiana 1940s. 
An architect from Lafayette, Louisiana, Neil Nehr- 

bass, followed Fuller’s footprints in the grove, re- 

porting on building and living in bamboo shelters 

inspired by :he crystal shapes in nature.” Of the 

five regular polyhedra that matter finds comforta- 

ble, two are collapsible: the cube or “hexahedron,” 

with square faces, and the dodecahedron, with 

twelve pentagonal faces. Three are rigid, with trian- 

gular faces: the tetrahedron, the octahedron, and 

the icosahedron. 

These shapes-known to mathematicians 

since the time of Plato in 400 B.C.-show that trian- 

gulation creates greatest strength with least mate- 

rial; an experiment with straw-or bamboo 

branches-and string models can prove this fact to 

anyone’s satisfaction. 

Nehrbass designed his bamboo polyhedral 

shelters for low-cost mass shelter in areas of bam- 

boo abundance. He notes that a hacksaw and drill 

are the only required tools; that structures using all 

members of the same length can be constructed 

without the skills of reading and measuring; that 

lashing is a skill available in all cultures, with a vari- 

ety of local materials such as vine, leather, rope, 

and so on; that the shelters could be mass-pro- 

duced at grove site, with a line cutting, curing, trim- 

ming, sunning, cutting to lengths, drilling, and pack- 

aging. 

Total welgiit c:. ; 175-square-foot shelter 

(roughly 13 feet x 13 feet in a square) including all 
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framing, skin, ventilation, and door is only 60 

pounds, 10 cubic feet in volume. Packaged, this 

complete shelter can be carried by one person and 

assembled in four hours without tools on site requir- 

ing no foundation but anchored to stakes in winds. 

From a harvest of four hundred poles with 

1 ‘./j-l % inch basal diameter, Nehrbass cut thirty 

1 O-foot hambnos and built one complete rcosahe- 

tlrcrn. a twenty-sided figure of equilateral triangles. 

II you cut off the bottom, you’re left with % of an 

I( osahf*dron, composed of twenty-five equal mem- 

I)ers. Nehrbass built nine of these, four with 1 O-foot 

mtmbcrs, three with 7-foot members, and two with 

;-toot mr,mbers. using the different structures to 

: omparr~ different methods of floorrng, skinning, 

Lentrlatron, and doors. 

At the hub a rubber bali rode the ends of five 

polr~s drilled an inch from the end and lashed with 

Icather to form a firm but flexible joint. 

Although Davis in Sh~lfcr Allrv Di.SdSlf?r( 1978) 

warns ,rgainst confronting disaster victims with out- 

landish shapes that might shock them more, theease 

and raprdity of ronstrucrion might warrant using 

thrsr polyhrdras experimentally to test their accept- 

ance and practicalrty. Demonstration of the form in 

several Nrcaraguan vrllages inspired interest. Con- 

struction as part of a sc-hool project or as playground 

structures might be one way of introducing them to a 

community. Villagers responded to the idea of their 

use as kitchens since in many areas a small cook- 

house or cocrna apart from the house is characteris- 

tic of rural Latin architecture. Boy Scouts, summer 

tamps, and tropical guerrilla fighters are others who 

might find the form useful. 

Those interested in bamboo polyhedras should 

be familiar with Polyhedra: A Visud/Approach and 

Infroduction ro Tensegrity (1975 and 1976). both 

by Anthony Pugh (University of California Press, 

Berkeley, CA 94720). 

THE PSYCHOLOGY OF SHELTER 
After nine months in the womb, a chiid-the new 

package of perfect enetgy~-enters the home, a 

woven texture of humdn emotion that swirls be- 

tween the walls of the house. This swirl is the nest 

that shapes a consciousness. This emotional micro- 

climate, the family, takes the raw organism of a 

human being and puts a whole language on two 

square inches of tongue; dresses the mind, still 

swaddled in eternity, in local time and custom and 

routine. The house is the living womb of conscious- 

ness, the mold of spirit. Space is the incubator of 

our patterns of learning and knowing, so architec- 

Old house and .qrden, 
Kyoto, 1880. 

ture is much more than merely the study of physical 
structure. 

Bamboo Walden. 
Of all houses in the United States, the White House 

and Walden are among the most internationally 

famous. The White House has become the black 

symbol in the world for the United States as Macho 

Negro, the dark bully of brute force swaggering 

down history’s main street dressed in metal and 

bombs as if human destiny were a Hollywood west- 

ern. The president has become an anti-Santa to the 

whole wide world. Out of his chimney swarm sooty 

helicopters, dangerous drdgons. 

Power and force: the longing to build. 
Walden is the counterimage of this violent physical 

force, comparable to the constant juxtaposition in 

the Old Testament of the power of prophets to the 

force of kings. Walden represents the quiet rippling, 

through contments and centuries, of mind power, 

soul power, naked of excessive ownership. The tiny 

hut by the small Massachusetts pond, reflected in 

the careful mind and sometimes sassy Yankee spirit 

of Thoreau, moved Tolstoy, Gandhi, and other cul- 

tural movers far removed from Walden Pond. Tho- 

reau’s book reflects that instinctive, precultural 

longing in us all to shape our own space and shelter, 

to weave outside our skin some reflection of our 

mind. Henry’s hut is perhaps the most mindfully 

constructed and recorded event of American archi- 

tecture. The humility of its scale makes it a feasible 

norm for everyone and reminds us that the great- 

ness of a person or country is not measured by 

meters but by motive, not by capacity to dominate 

but by capacity to meet. 

Yankee ashram. 
The foundations of Thoreau’s cabin were sunk 

some four thousand years deep in Hindu classics, 
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-- 

The “rdmd” in the space 
between door and ceiling 
wds d la vorite place for 
jdpdnese CdbinetmdkerS 

and cdrpenters to dispidy 
their mastery, often in 
bdmboo only, or in wood 
and bamboo combined. 

which he knew through Emerson. So it isn’t surpris- 

ing that today, a brief century and some later, his 

constructior! still feels fairly upright and sound, a 

house at home in the world. He was building a 

Yankee version of the Indian ashram or hermit’s 

retreat, pitched just close enough to the careening 

track of American destiny to shout insights. Looking 

far back over Thoreau’s shoulder, you can make out 

the mountain sage, familiar from both Chinese phi- 

losophy and dinner plates, living close to nature in 

a place remote enough from humans for a true 

encounter to occur on the rare occasions when 

someone actually showed up. 

It is not fanciful to choose Thoreau’s hut as 

cousin from American architectural traditions to the 

teahouse of the East. Both share the same ancestry, 

both are a small altar to friendship, both offer a 

model for a tiny, sane, handmade gesture on the 

edge of a ever more immense and mechanical mad- 

ness and both are equally dangerous if taken as 

a complete model to be swallowed :n an uncritical 

gulp. The hazards of excellence were noted by Tho- 

reau himself. “Our manners have become cor- 

rupted by communion with the saints,” he warns, 

perhaps aware that he would in time become one 

of that dangerous-and endangered-species. 

Perfection smothers invention. 
A “climax” in biology describes a stable commu- 

nity of plants and animals that establishes a balance 

in time in a given climate and terrain after a long 

succession of species, in cultures, similar equilibri- 

ums occur, perfect embodiments of mind that sum 

up a prolonged evolution so well they stifle further 

development. “Man’s earliest and most important 

victories are over his gods,” Andre Cide declares in 

a long story, “Theseus” devoted in part to this 

theme. 

Escaping the teahouse. 
It’s possible to approach the East on your knees, but 

reaching it is-more likely with full leg and lung, your 

whole erect, creative equipment, because the East, 

most deeply considered, is you. As with all serious 

quests, the sought turns out to be the seeker, So 

creative spirits digest traditions to devise and in- 

vent, while dummies duplicate. A heavy-handed 

and exact external imitation of the Japanese tea. 

house and the ceremony there enacted will be light- 

years wide of the inner significance and possible 

present use in Western cultures. 

Tradition only comes truly alive when we feel 

it from inside, sense the bones beneath the histori- 

cal expression and discover relevant contemporary 

forms for ourselves. Blind imitation always cheats 

us of finding our own way. German castles recon- 

structed on the Hudson in New York, Zen temples 

carried stone by stone to northern California from 

Japan-these are whims that only waste precious 

fossil fuels in senseless transport. And “thou shalt 

not waste” is a prime commandment in tne Zen 

Eclogue. Just as a scientific experiment must be re- 

enactable by others to be valid, part of the validity 

of an art form resides in the degree of its availability 

as a form for others. 

Tight urban dwelling for our times. 
The economy and simplicity of the teahouse has 

proved a possible model for centuries of Japanese. 

But what would be a true inhabitable teahouse for 

our time in the West? How can its miniature mag- 

nificence serve as a tight model in the space crunch 

of modern cities, which imposes the good necessity 

to design our dwelling area as neatly and efficiently 

as ships? We need a minimal architecture, dweller- 

made or adapted, with zero waste space. How can 

the teahouse serve as a suggestive, flexible inspira- 

tion in our efforts to roof everyone in a manner that 

shelters spirit as well as flesh? 

Metaphysics of architecture: the MSbius strip. 
Contemporary physics in the West has discovered 

that there are no isolated facts or objects, only 

“fields” and relationships. Buddhist psychology has 

always declared there is no “I.” Only the crudeness 

of our observation can persist in maintaining the 

distinction between this swarm of sensation “in- 

side” our skins that we call “I” and the encompass- 
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ing universe “outside.” The MBbius strip is a West- 

ern form that reeks of the East and serves as a useful 

model to annihilate dualistic categories. If you do 

not already know the properties of the Miibius strip, 

cut a piece tif paper an inch or so wide from a sheet 

of paper the length of this page. Twist it once and 

glue the ends together. Run your finger along one 

side and then one edge. Although clearly a three- 

dimensional figure, it has only one side and one 

edge. The Miioius strip is a phvsical model of the 

psychological fact that the other is “maybe us.” 

Minimal membrane: leaving the outside in. 
In Japanese architecture there is an analogous at- 

tempt lo reduce the distinction between inside and 

outside. The house IS wed to weather and garden, 

providing a mmimal membrane thdt protects our 

frail flesh from elements without completely exiling 

us frorn leaves ?nd air. Just as we put on shoes 

rather than try to cover the earth with leather, we 

can change our attitude rather than the event. In 

terms of shelter, the Japanese impulse is to put on 

another sweater rather than turn up the thermostat 

or build a biggc:r wall that can’t be removed as 

easily as clothing when fine weather comes. The 

shoji, a sliding screen of paper in a light wooden 

frame that gives the Japanese home such flexibi!ity 

in interior partitions, also helps blur the boundary 

between home and garden. The shoji leaves the 

roof without fixed wall, opening often onto a plat- 

form where the floor continues the room, but with- 

out roof, with potted plants further merging home- 

scape and landscape. &lany such directions for 

design can be found tucked into the teahouse. Its 

diminutive dimensions, natural materials, and at- 

tempt at harmony with the surrounding garden- 

which opens up an otherwise confining scale-are 

all qualities we can adopt in our shelter designs. 

Appropriate nostalgia: Uncle Sam’s cabin. 
It could be drgued that nostalgia is one of the great 

glues of human culture, providing a reassuring con- 

tinuity in change. In Yucat6n. for example, you can 

admire the Mayan temples built in stone carved to 

imitate the woven pattern of the bamboo mat walls 

used to construct temple buildings before Chichen- 

ltz6 and Uxmal lifted their glory above the jungles. 

Americans like to face cement block walls with 

knotty pine for the same reasons: The veneer of the 

old technology is used to cover and lend moral 

authority to the iiew. Marshall McLuhan, the Cana- 

dian who studied the cultural impact of our com- 

munications technologies, remarked that as a tech- 

nology becomes obsolete it becomes an art form. 

Bamboo plays that role in the Japanese teahouse for 

the Japanese. Perhaps a !og cabin would be a crude 

Door curtains dw strung 
from l-inch culm sections 
of very thin bamboo, or 
from waste brdnch sec- 
tions of larger species. 
They make a cheerful clat- 
ter when passed through. 

Kitchen racks can be easily 
made with d few cuts in 
larger bamboos-probably 
moso (Phyllostachys pu- 

bescens) in this sketch by 
Morse. 

Gate rattle. Alarms of 
bamboo are of many varie- 
ties. tn fact, the word 
bamboo, of Malaysian ori- 
gin, probably derives from 
the early custom of throw- 
ing green bamboo sections 
into campfires to explode 
and frighten off wild ani- 
mals. 
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and partial equivalent tc)r Americans: an architec- 

ture reaching deep into our psychic past as a nation, 

our robust infancy before we put so many layers of 

history on. As Japan becomes more industrialized 

and drittq ever further from all the things bamboo 

stood for, the teahouse becomes more attractive: a 

modest, rustic, uncluttered, ~~onrnetallic, un- 

manufactured manageable human scale-every- 

thing, in short, the skyscraper in downtown Tokyo 

isn’t. 

Leisure shelter: bar bamboo, thatch therapy. 
It’s interesting that the places built to pass a happy 

leisure are often so different from the architecture 

where we live and work. Taverns with bamboo and 

thdtch in the decor hopefully suggest relaxed South 

Seas isles as far as possible from the busy sidewalk 

where we a:e. But even in the tropics, urban can- 

tinas often choose bamboo and indigenous ar- 

chitectural forms-a circular shape and high- 

pitched palm roof-although expensive zinc, an 

oven in sunlight and a racket in rain, is chosen as 

the more stylishly “modern” roofing for homes. 

Fifty billion fingers can roof the race. 
The universality of nostalgia suggests that instead of 

trying to stomp it out as a conservative idiocy stuck 

on the past, fixating on the rearvlew mirror in place 

of the road, we should perhaps try to find an appro- 

priate format to replace the fake and cosmetic form 

it often takes-glue-on plastic veneers of knotty 

pine. A proper nostalgia could lend emotional en- 

ergy to our path as we wend our way through inevi- 

table changes, carrying the essence of our relevant 

past-like Theseus in the labyrinth, leashed gently 

to both his past-the entrance-and his future-the 

exit-through Ariadne’s weightless thread. 

Popular architecture, self-shelter distributing 

the heavy load of housing on all shoulders, could be 

the most sturdy and valid nostalgia. a constant in 

the midst of changes to fasten our future securely lo 

our past. Participation is the key most likely to un- 

lock the door to appropriate world housing, that 

enormous room for everyone-built on a small, 

humarl scale with affection, local renewable re- 

sources, and two trained nands. 

The moral geometry of tea’s easy way. 
“A social sacrament, a worship of the Imperfect, a 

tender attempt to accomplish something possible in 

this impossible thing we know as life.” Okakura in 

his classic Book of Tea calls its cult a “moral geom- 

etry which defines our sense of proportion to the 

universe.” The island isolation of Japan begat an 

introspective spirit, a national trait classically em- 

bodied in the Zen traditions, which trained one to 

see the’ smallness of the great-holding galaxies in 

the palm of the mind-and the immensity of the 

diminutive. The whole universe bends attentively 

above a blooming flower. 

In one hair pore-ten thousdnd Buddhalands. 
Unnumbered beings thee, whom Buddha 

teach. 1 
How many hair pores 017 thelr face and hands? 
Ten thousand Buddha/and5 in each 

This attitude implies that our behavior is the 

most intimate and true altar. The most complete art 

form is complete people re!ated to others in com- 

plete friendship. 

Rikyu’s art of being in the world. 
Rikyu (1521-l 591), the great grandfather of Japa- 

nese tea, was befriended and later condemned to 

death by his emperor-patron, the peasant dictator 

Hideyoshi (1536-l 598). Through Rikyu’s creative 

use of the form, multiplied by an early official en- 

couragement, the ideals of the “rult of tea” have 

influenced Japanese domestic architecture im- 

mensely to the present day. The chaste simplicity of 

Japanese homes that at first strikes foreigners as 

barren is the sty&tic heir of Rikyu.5 sixteenth cen- 

tury vision of “the art of being in the world.” 

The tearoom, built to accommodate five peo- 

ple, roughly 10 by 10 feet, was the main structure 

of a minicomplex that included, atrached to it or 

separate: a side room Cmizuya) where tea things 

were washed and arranged and a portico (machiai) 

where guests waited until invited to come along the 

tea garden path (the roji) to the house. 1 he air of 

refined poverty surrounding the teahouse was 

partly owilrg to the fact that everything was scrupu- 
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lously clean-a virtue also inherited from Zen. 

“One of the first requisites of a tea master is the 

knowledge of how to sweep, clean, and wash, for 

there is an art in cleaning and dusting. A piece of 

antique metalwork must not be attacked with the 

unscrupulous zeal of the Dutch housewife.“rJ 

Zendo to teahouse. 
The smallness of the teahouse, 4% tatami mats or 

100 square feet; the unrefined, impermanent 

materials; the absence of ornament or color, all 

these qualities contrast strongly not only with West- 

rdrn ideas of architecture but also with the clasr*icai 

fapanese temples and palaces that preceded the 

immense impact of this tiny shack. The high-class 

church-and-state official style of fifteenth century 

Japan was neither small, simple, nor austere. Pillars 

of wood 2 to 3 feet in diameter and 30 to 40 feet 

high supported enormous timbers framed for heavy 

tile, Elaborately decorated canopies, gilded balda- 

chinos, walls full of frescoes and mirrors, statues in 

residence-the traditional “noble” architecture- 

was the opposite of everything the teahouse stood 

for. 

The teahouse prototype was not temple or pal- 

ace, but the fapanese Zen monastery meditation 

hall. This was a bare dormitory-laboratory for stu- 

dents of mind science, uncluttered and unlike the 

high!y decorated temples of other Buddhist devo- 

tional sects, which were crowded with banners, 

prayer flags, images, children underfoot, and grand- 

mothers in :hc ki,chen cooking the banquet. In the 

zencfo, or meditation place, a singe flower and 

Buddha statue lent stark adon.., :nt to the altar, 

which later became the tokonoma of Japanese 

homes, the alcove where tne single scroll or artrfact 

is out on temporary display to grace the evening. 

Cult of life. 
The roji, or path from gatehouse to teahouse, was 

compared 1.0 the first stage of meditation. The keen- 

est patrons of the early teahouses were the harried 

samurai and government officials who rnost needed 

to leave their hurried lives behind; the function of 

the roji was to sweep the town away. The tea mas- 

ter cleaned the house, the path cleaned the visitors. 

Twilight in pine needles, rough steppingstones, 

moss-covered granite lanterns five barnboo 

C’JhIS complete the tranquillity, and the guest 

bends low to enter the door, no more than 3 feet 

high, where only a child could pass without bow- 

ing. The tea ceremony was thz national balance, 

the cult of life as counterpoint tc the cult of war and 

martial arts in the cultural pattern of seventeenth 

century Japan; so samurai left their swords at the 

door and bowed again to the picture or flower 

arrangement in the tokonoma before quietly taking 

their place. Only the sound of water boiling in the 

kettle breaks the silence. “The kettle sings well, for 

pieces of iron are so arranged in the bottom to 

produce a peculiar melody-the echoes of cata- 

racts muffled by clouds, a distant sea breaking 

among rocks, rainstorms sweeping through a bam- 

boo forest, or wind in pines on some faraway 

hill.“rJ 
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The philosophy and know-how of the 
anonymous builders presents the largest 

untapped source of architectural inspiration 
for industrial peoples. 

-Rudofskv 

f all the povertres of rich countries, one of the 

saddest is that the expense of housing makes it 

ever more difficult for young people to experi- 

ence building, If we don’t grow up building, we 

will never be fully at horile in the act--or in our 

houses. We will set out too late to ever find our 

native hand. We will always build “with an accent” 

if we build at al’. 

For one countertactic to the architectural illit- 

eracy of “advanced” countries, for rapid diffusion 

of the experience of self-shelter, we suggest dove- 

tailing people’s perennial need for a leakless roof 

with their chronic longing for a learning road. A 

College of Wandering and Popular Architecture, 

with its campus scattered in small holdings among 

the poor of the world, could earn its crooked Way 

by its declared homework: the creation of a lightly 

linked chain of simple shelters bv the roar’ where 

travelers can learn the local methods of building 

and gardening by direct participation with the 

neighboring people in :hese tasks. In return, the 

travelers can pass on to their hosts appropriate 

seeds from their own native lands and hints from 

“Beehive” house, Kenya. 

the growing global inventory of appropriate tricks of 

human shelter and trades, salvaged from the tech- 

nological folklore of the whole wide world. The 

most serious architectural question of our time, vir- 

tually unasked in the standard curriculums of 

schools, is: How can we roof the race in a lean and 

noble manner? Lean. so there be enough resource 

for everyone, none standing, shivering, beyond the 

embrace of the eaves. Noble, so that the dwellings 

of the peoples of the world cease being a cage and 

become a class and womb of spirit. How can we 

design a global building process in which we are all 

at hcme again in the intimate art of self-shelter? 

How can ‘“.e make villages and towns reflect the 

ongoing sturdy learning and joyful creation of the 

housed? 

A Pattern language (Alexander et al.) is one of 

the few architectural manuals designed both to 

come to philosophic grips with these questions and 

to provide people with the means of answering 

them. it needs to be rewritten and mainly drawn for 

the villagers of the earth, but it is an excellent point 

of departure for rethinking our conventional notions 

about world and personal shelter. 

To awaken respect for the immense fact of 

popular architecture-still almost invisible in our 
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Abelam house, New Guinea. 

“C’afhedr&” of brlmboo. 
ceremonial structures pro- 
viding space for sacred or 
serular hasiness of the 
tribe, have until now been 
mainly male clubhouses. 
They make use of bam- 
boo’s monumental dimen- 
sions for shelters that 
could be models for hous- 
ing in d crowded world. 
In the framework of d 
Dawi, d men% ceremonial 
house from the pwari 
delta region of New Guin- 
ea, the gable ends may be 
80 feet high. 
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schools--we pre5ent first of all two classic state- 

ments in defense of heartchitecture, architecture 

with heart, blueprints for sane planet shelter by Ru- 

dofsky (1964) and Fathy (1973) “condensed for 

modern readers.” Their reflections serve to frame a 

sketch of guadua. the bamboo backbone of popu- 

lar architecture in Colombia, now threatened with 

ec-onomic- extinction. The precarious present posi- 

tion oi this resource points out a primary need for 

anv durable popular shelter designs in our crowded 

t~mr. “Permashelter” for people implies revegeta- 

tlon. Planting i\ the rational prelude to building. 

WIthout replacement of resource, a design for pop- 

ular architecture i$ a bird with one wing. Happy 

railer\ aren’t possible for long without a pact with 

the planet to put bat-k what we take. 

Nonpedigree architecture. 
,‘Conventional architectural history skips most of 

tt,e globe, most c:f the centuries, and all of the com- 

mon people’s nonpedigreed architecture-so un- 

known we have no term for it--to focus on a who’s 

who 111 architects who commemorated power and 

wealth, a briei ;Inth:rlogy of buildings of, by, and for 

the privileged. The building blight of industrial soci- 

eties al5o emphasizes the talent of the individual 

architect, while the serenity of the best architecture 

In 5o-called underdeveloped countries is anony- 

mous, a result of communal enterprise, ‘not pro- 

duced by a few intellectuals or specialists, but by 

the spontaneous and continuing activity of a whole 

people with a common heritage, acting under a 

communltv of experience.’ “I ]Pietro Belluschi] 

Town framing: art implies finitude. 
“We chnose flat, featureless country, erasing flaws 

in the terrain with bulldozers. Communal architec- 

ture is attracted to rugged country dnd the most 

complicated configurations of landscape-Machu 

Pichu, Monte Alban, and the craggy republic of 

monks on Mount Athos are a few familiar examples 

of this practice. Security was doubtless one motive 

for this tendency, but perhaps even more important 

was the need to define borders. Many old-world 

towns are still solidly enclosed by moats, lagoons, 

or walls whose defensive value has long been lost, 

but which 5erve to thwart undesirable expansion. 

Urban derives from urbs, the Latin for ‘walled 

town’ and suggests that a town which aspires to 

being a work of art must be as finite as a painting, 

a book, or a piece of music. Our towns, in contrast, 

grow unchecked, an architectural eczema which 

defies all treatment. Ignorant of the duties and privi- 

leges of older civilizations, we accept chaos dnd 

ugliness as fate. We credit architects and other ex- 

perts or specialists with exceptional insight into 

problems of living when most of them are preoc- 

cupied, in fact, with problems of business and pres- 

tige. We regard the ‘art of living,’ neither taught nor 

encouraged among us, as a form of debauch-un- 

aware that its tenets are frugality, cleanliness, and 

d general respect for creation, not to mention Crea- 

tion.” 

Vernacular anticipations of “modern” design. 
“The diligence of historians, invariably emphasizing 

drchitects and their patrons, has obscured the 

achievements of anonymous architects, whose 

good sense in handling practical problems, some- 

times transmitted through a hundred geqeratlons, 

left shdpes of houses which seem eternally katid, 

!ike the shapes of their toots. Many audacious 

‘primitive’ solutions anticipate our cumbersome 

technology. Many a feature invented in recent 

years is old hat in vernacular architecture-prefab- 

rication, standardization of building components, 

flexible and movable structures, floor-heating, air- 

conditioning, light control, even elevators. Long be- 

fore modern architects envisioned subterranean 

towns Jnder the optimistic assumption of protec- 

tion from future warfare, such towns existed-and 

still exist, on more than one continent.” 

The comforts of inconvenience. 
“tronically, the urban dweller periodically escapes 

his splendidly appointed lair to seek physical or 

mental renewal from ‘primitive’ surroundings: a 

cabin, a tent, a fishing village or hill town abroad. 

Despite our manid for mechanical comfort, our re- 

laxation hinges on its very absence, a confession 

that life in old-world communities is singularly privi- 

leged. Instead of hours daily spent commuting, only 

a flight of stairs may separate one’s workshop or 

study from living quarters. Environments seem to 

remain most alive for those who shape and pre- 

serve them themselves, largely indifferent to ‘im- 

provements.’ 

“Just as toys are no substitute for affection, no 

technical contrivance can replace ‘livability’ in 

homes. So also, the general welfare is not to be 

subordinated to the pursulc of profit and progress. 

‘Expecting every new discovery or refinement of 

existing means to contain the promise of higher 

value or greater happiness is extremely naive. It is 

not at all paradoxical to say that a culture may 

founder on real and tangible progress.’ [Huizinga] 



116 THE BOOK OF BAMBOO 

“The philosophy and know-how of the anony- 

mous builders presents the largest untapped source 

of architectural inspiration for industrial peoples. 

The wisdom of communal architecture goes be- 

yond economic and esthetic considerations, touch- 

ing the far tougher and increasingly troublesome 

problem of how to live and lei live, how to keep 

peace with one’s neighbor, both in the local and 

univer5dl 5ense.“’ 

ARCHITECTURE WITH HEART 

In Arthircc~turc~ for (he Poor, Hassan Fathy finds 

our time a century without signature, eroding tradi- 

tional architecture5 in the provinces and replacing 

them with international Ugly, the global nonstyle, 

nonsense of wsorld building, nineteen eighty-now. 

1. 

Tdronomv of Africac oop- 32 categories. The draw- 
ular architecture. For the ings by Denyer, below. 
thous.md or so tribes of deserve selective experi- 
Africa, the style of individ- mental embodiment on 
ual houses fand the iormat one location. Detailed de- 
of their customary arrange- scriptions will be found, 
ment in complexes) can be by number, at the end of 
ronvenientlv presented in this chapter. 

His anatomy of cultural rot led him to a renewed 

respect for traditions, especially in architecture. 

There is world relevance in his plea to Egyptian 

authorities to prop the main beam of traditional 

family architecture, which he found to be an inti- 

mate individuality in responsible dialogue with tra- 

dition. 

Through a domestic architecture suffused with 

intense owner participation, deliberately nurturing 

‘frlifor’> nolr RK h inspiration, e\peCidlly for any Third 

World hourlng rnlnls~ry ur .~rch~ ~ctural actwkt5 anywhere. 

<dn be tound ,n Denver (I 9781. Air/can Traditional 

Arc /N!IY :uw. which extend\ European and Mediterranean 

~~ud~r~ 4 vernal ular xhwrture IO the thousand or w tribes 

crf trop~cai Afnra. “More archlrects are turning to vernaculdr 

,xhitecture betaube 11 obviou4y satisfied psychological 

needs far better than most modern wburban settlements.“3 

We have drawn on Denyer’s “Taxonomy of House Forms,” 

seventy tmy drawngs of the wonder of African natural 

arc-hitecture. to punctuate the Egyptian experience of Fathy 

below. Desrrlptions of the thirty-two btyles drawn are found 

at the end of this chapter. 

2. 

local craft traditions of carpenter, mason, furniture 

builder, stamed-glass maker, or whatever local ex- 

cellence, the whole village becomes a homoge- 

neous work of art, a source of both communal pride 

and communal livelihood. A scattered constellation 

of such villages, interrelated but subtly distinct 

through their faithful reflection of the local genius in 

woodcarvlng or other shelter-related art, creates a 

region with its own unique and authentic cultural 

character in delicate balance with local materials, 

climate, and land.* 

“Who knows only his Bible, knows not even 

his Bible,” Matthew Arnold warned Victorian big- 

ots. !ie who knows only bamboo will never notice 

all the corners where it fits in twentieth century 

Western cultures. SO occasionally, to suggest the 

cultural soil and site, we are driven to the art of 

relevant digressions. Fathy’s tender analysis of the 

menaced village, his methods for getting out of the 

way of the people’s own creative energy, his 

thoughtful defense of both tradition and the individ- 

ual against the tasteless global soup of mass produc- 

tion and mass consciousness-these qualities make 

Architecture for the Poor an important document 

in designs for bamboo shelter development every- 

where-even though Fathy never mentions bam- 

boo. 

Beneath its apparent subject, this book in your 

hands at this moment is more about those hands, 

which are always with you, than about bamboo, 

which is probably less present to your life. Oriental 

3. 
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traditions of bamboo use happen to be a very in- 

structive example of a durable and creative relation 

between people and resources. Through centuries 

oi r ultural evolution, bamboo remained relevant. 

Change did no: maktb it obsolete. New conditions 

revealed new facets of its precious Friendliness to 

human need. It has remained a flexible mate to the 

ctu~c h c unning oi human fingers for so long that a 

cleeper and deeper feeling, a more mossy and ma- 

- ---- - 

4. 

tuna mellowness, has had centuries to ripen for the 

t)l,tnt In ortrntal .tHection In our time, when three 

out of i~vc* ntarrtages end in divorce, when friend- 

shops share roughly the same fatality, when dizzy 

obsc,lesc em e 15 the design norm, and the same 

m’rvous, setrc htng, unbalanced condition prevails 

(everywhere In art, commerce, faith, or fad; in these 

times. we have much to learn from the steadiness 

with whtc h the oriental heart woke up beating in 

unbroken tondnrss for bamboo for I ,500,OOO 

mornings-to cast our mind’s eye back only some 

1 millennia to, say, 2000 R.C. And those are only 

the mornings that fall within the small glance of 

history. We must always remember that, like the 10 

percent of the iceberg that’s above sea level, history 

is only the small tip of human reality that thrusts its 

visible fraction dbovr oblivion into our range of 

perception. This book, like most, encompasses 

mere history; but bamboo has been standing beside 

people far longer than that. 

And yet, 2 5 percent of ~lt people ever alive are 

alive in our crowded now, so history is more 

densely present, in a sense, than it has ever been in 

all history or all prehistory. Human action, love, 

friction, creation, death-the whole constant 

upheaval of our natural condition is more every- 

where than any humans before us have ever had tc 

encounter. 

All cultures, like their comprising members, are 

mortal. But cultural designs that do not acknowf 

edge this new density of history are doomed to a 

greater brevity than necessary. We are threatened 

with shipwreck not by the turbulence of the sur- 

rounding ocean, but by conflicts of the crew aboard 

who are 50 rocking the boat that even those quietly 

trying to withdraw from the fray will drown with the 

belligerents. We are in need indeed of cultural 

forms less jerky than our hyperlively human con- 

sciousness, to steady and ballast the voyage. 

The shelter equation: hand + land = house. 
Bamboo is one resource that fits this need. Its his- 

tory contains hints for use of other available materi- 

als, sometimes with bamboo, sometimes without. 

Bamboo’s own future history will receive similar 

7. 

hints, in turn, from many directions, the nearest of 

whictr lies, mostly unnoticed, beneath all our feet. 

Broad distribution is one result of bamboo’s vitality, 

but bamboo isn’t as omnipresent, globally, as are 

people-or mud. But not to get lost in mud either 

and forget the spectrum of earth’s resources, we 

should keep in mind that the basic equation con- 

tains only two constants, human work and human 

shelter: hand + land = house. The vdriable, the 

land and its local building resources, presents a per- 

petual feast of options where no crude sameness 

reigns. 

Mud. 
In the 19405, Hassan Fathy discovered that the 

rural housing problems of Egypt were not without 

exit: They had already been solved by her past. 

Mud brick vaults, built without scaffolding, were an 

ancient technique still alive in one region. Fathy set 

&out training masons and securing commissions to 

explore this viable native reply to the costly and 

fashionable reinforced concrete, roughly seven 

times more expensive, in his time and place, and 

therefore light-years beyond the economy of the 

poor villager. He proposed owner participation and 

mud as a truly appropriate architectural reply to 

Egypt’s housing shortage, and after a number of 

scattered demonstration buildings, he was given the 

job of building a village for seven thousand people 

being relocated by the government from the site 

where, for fifty years, they’d been settled on top of 
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8. 

an important archaeological dig, plundering an- 

tiquities, and melting down priceless gold artifacts 

thousands of years old. Their path from Gid Gourna 

to New Gourna is a walk rich with instruction. 

The government bureaucracy that funded, 

then frustrated, Fathy’s attempts to collaborate with 

the people in creating sane and beautiful low-cost 

housing is a familiar dragon that has devoured large 

pieces of many lives in many countries other than 

Fgypt. His tale is tenderly told and resonates on 

numerous levels as the best introduction to archi- 

tecture with heart we could recommend. I: has 

nothing to do with bamboo, but everything to do 

with the proper spirit, directions, and problems of 

bamboo development in the poorer countries of the 

tropics. How to be a Human Being, and remain one 

while wandering corridors of power trying to pry 

loose some piasters for the poor. How to maintain 

calm in face of, in spite of, the mindscapes of gov- 

ernment officials. These are among the topics that 

thread Fathy’s magic carpet of architectural con- 

cern for the world’s homeless, which will fly your 

heart to the mud villages, Be warned that it may be 

hard to get home again to mesh easily once more 

with your old assumptions. 

The missing signature. 
“Every people that has produced an architecture 

has evolved its own favorite forms, as peculiar to 

that people as its language, dress, or folklore, beau- 

tiful children of a happy marriage between their 

imagination and the demands of their countryside. 

No one could mistake the curve of a Persian dome 

and arch for the curve of a Syrian, Moorish, or 

Egyptian one. No one can fail to recognize the sane 

curve, the same signature, in dome, and jar and 

turban from the same district. It follows, too, that no 

one can look with complacency upon buildings 

transplanted to an alien environment. 

“Yet in modern Egypt there is no indigenous 

style. The signature is missing: the houses of rich 

and poor alike are without character, without an 

Egyptian accent. Style is looked upon as some sort 

of surface finish that can be applied to any building 

and even scraped off and changed if necessary. The 

graduate architect imagines a building can change 

its style as a man changes clothes. It is not yet 

understood that real architecture cannot exist ex- 

cept in a living tradition, and that architectural tradi- 

tion is all but dead in Egypt today. As a direct result 

of this lack of tradition, our cities and villages are 

becoming more and rnore ugly. Every single new 

building manages to increase the t&less, every 

attempted remedy only underlines it more heav- 

ily.” 

How international ugly invades villages. 
“On the outskirts of provincial towns, the ugly de- 

sign is emphasized by shoddy execution. Cramped 

boxes of assorted sizes in a style copied from 

poorer quarters of the metropolis, half unfinished 

yet already falling apart and set at all angles to one 

another, are stuck up over a shabby wilderness of 

unmade roads, wire and washing lines hanging over 

12. 

dusty chicken runs. In these nightmare neighbor- 

hoods, a craving for show and modernity causes 

the owner to lavish money on the tawdry decora- 

tions of urban houses, while being stingy with living 

space and denying himself the benefits of real 

craftsmanship. 

“To flatter his clients and persuade them that 

they are sophisticated and urban, the village mason 

starts to experiment with styles that he has seen 

only at second or third hand and with materials that 

he cannot really handle with understanding. He 

abandons the sure guide of tradition and, without 

the science and experience of an architect, tries to 

produce ‘architect’s architecture.’ What he 

achieves is buildings with all the defects dnd none 
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of the advantages of the architect’s work. 

*‘Thus the work of an architect who designs, 

say, an apartment house in the poor quarters of 

Calm for some stingy speculator, incorporating fea- 

tures of modern design copied irom fashionable 

European work, will filter down over a period of 

years through the cheap suburbs into the villages, 

where it will slowly poison the genuine tradition. A 

scientiiic examination of this is required to reverse 

the trend toward bad, ugly, vulgar, and inefficient 

housing in our villages.““ 

The function of tradition. 
“To be alive is to make decisions, and the most 

subtle decisions are called for when a person makes 

I,’ 1 14. 

something. Habit may release a man from the need 

to make many less interesting decisions so that he 

can concentrate on the important decisions of his 

art, like a musician scarcely following each finger as 

it produces a note. Tradition is a social habit releas- 

ing the artist from the distracting and inessential so 

that he can give his whole attention to the vital.“5 

Indulgent innovation = cultural murder. 
“Some problems are easy to solve in a few minutes, 

others need a lifetime; in each case the solution 

may be the work of one person. Other solutions 

may require generations, and this is where tradition 

has a creative role to play. Some traditions-in 

bread making or brick making, for example-go 

back to the beginnings of human society and will 

perhaps exist till its end. Others, though they ap- 

peared only recently, were in fact stillborn. Innova- 

tion must be a completely thought-out response to 

change in circumstances and not indulged in for its 

15. 

awn sake. The individual can be happily relieved of 

nany irrelevant decisions by tradition but will be 

obliged to make others equally demanding to keep 

radition from dying on his hands. In fact, the fur- 

ther a tradition has developed, the more effort each 

step forward in it costs.“” 

Reactive creation. 
“To willfully break a tradition in a basically tradi- 

tional society like a peasant one is a kind of cultural 

16. 

murder. The architect must not suppose tradition 

will hamper. When the full power of a human imag- 

ination is backed by the weight of a living tradition, 

the resulting work of art is far greater than any that 

an artist can achieve alone with no tradition to work 

in or through willfully abandoning tradition. One 

person’s effort can bring about an altogether dispro- 

portionate advance, if the person is building on an 

established tradition. It is rather like adding a single 

microscopic crystal to a solution that is already 

supersaturated so that the whole suddenly crystal- 

lizes in a spectacular fashion. Yet this artistic crys- 

tallization is an act of creative reaction and reactive 

creation that has to be perpetually renewed. 

False synthesis in quest of applause. 
“Architecture is still one of the most traditional arts. 

However hard the architect strains after originality, 

by far the larger part of his work will be done in 

some tradition or other. Why then should he de- 

spise the tradition of his own country or district; 

why should he drag alien traditions into an artificial 

and uncomfortable synthesis; why should he be SO 

rude to earlier architects as to distort and misapply 
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their ideas simply to gratify a selfish appetite for 

fame!“’ 

Mass solutions, mass culture death. 
“!f in your dealings with others, you consider them 

as a mass, abstracting and exploiting the features 

they have in common, you destroy the unique fea- 

tures of each. The advertiser who plays upon the 

common weaknesses of humankind, the manufac- 

turer who satisfies the common appetites, the 

schoolmaster who drills the common reflexes, each 

in 5ome way kills the soul. That is, each, by over- 

valuing the common features, crowds out the indi- 

vidual ones. Largely unchallenged, the promoters of 

sameness have elimindted the tradition of individu- 

ality from modern life.“R 

“In medicine no one expects the doctor when 

dealing with the poor to try to mass-produce opera- 

tions. Why, then, when a passing infirmity like a 

sore dppendix is honored by careful personal treat- 

ment, should a permanent necessity like a family 

house be accorded any less? If you chop off appen- 

dixes by thousands with a machine, your patients 

will die, and if you push families into rows of identi- 

cal houses, then something in those families will 

19. 

20. 

die, especially if they are poor. The people will 

grow dull and dispirited like their houses, and their 

imaginations will shrivel. If governments regard 

people as millions to be shoveled into boxes like 

loads of gravel-inanimate, passive, always need- 

ing things done to them-they will miss the biggest 

opportunity to save money ever presented. 

A creative economy cf housing: to create 
conditions for creating. 
“People have minds and hands of their own. A 

human is an active creature, a source of initiative, 

and you no more have to build a person a house 

than you have to build nests for the birds of the air. 

But the government would still have a very big part 

to play in a building revival stemming from the indi- 

vidual family. It would have to create the conditions 

for such a revival to flourish; clearly the conditions 

do not exist now, or there would be no problem.“9 

Government attitudes and family housing. 
“If only governments will change their attitudes to- 

wards housing, will remember that a house is the 

visible symbol of a family’s identity, the most im- 

portant material possession people can ever have, 

the enduring witness to their existence, its lack one 

of the most potent causes of civil discontent and 

conversely its possession one of the most effective 

guarantees of social stability, then governments will 

recognize that nothin, .%__ 0 10~~ SV~!! C!C than ihe utmGji 

that can be given in thought, care, time, and labor 

to the making of the family house. They will recog- 

nize that one of the greatest services they can ren- 

der their people is to give each family the chance 

to build its own individual house, to decide at every 
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25. 

26. 

28. 

29. 

32. 
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stage how the house is to be so they feel the 

finished building is a full expression of their family’s 

personality. 

Peru 1959: Christmas birth of a bastard village. 
“Something happened in Peru that is a lesson to all 

planners everywhere. In 1959, a hundred thousand 

people living in the slums of Lima decided to build 

a complete new suburb for themselves on empty 

land some way outside the city. Knowing that the 

authorities would be unsympathetic, they planned 

the whole operation in secret, like a military maneu- 

ver. They divided into four groups, each to have a 

district in the new suburb, and each with its own 

leader. They drew up plans, laying out the suburb 

with roads, squares, schools, and churches. Then 

on the night of 25 December they marched, carry- 

ing materials with them. They reached their target 

and between 10 P.M. and midnight put up a thou- 

sand temporary houses, sited according to their 

plan, and each quarter had a church. By midnight 

the authorities had noticed what was going on, and 

police were rushed out to stop the squatting. De- 

spite this, five thousand people (out of a planned 

hundred thousand) stayed and still live there .rt Ci- 

udad de Dios, 10 miles from Lima. If five thousand 

people can house themselves in one night in a well- 

laid-out suburb planned by themselves in the teeth 

of official opposition, what could they do with offi- 

cial encouragement!“rO 

CUADUA ANGUSTIFOLIA 

Cuadua is more conspicuous in the local 
economy of the areas of Colombia where It 
abounds than is bamboo in any area of the Far 
East with the possible exe: ption of Java. 
-F. A. McClure” 

Authentic architecture and misapplied 
modernity. 

We’ve always limited the history of architecture 
to the analysis of a few cultures, represented by 
the most refined expressions of genius in great 
religious monuments, palaces, or mansions- 
while ignoring the roots found everywhere, in the 
most elemental and humble popular architecture, 
born spontaneously, profoundly felt, always a 
clear expression of the spirit of the people. 

Although this has been the dominant 
architecture in our surroundings, we fool 
ouiselves by ignoring it, creating Increasingly 
narrow concepts of beauty and utility. In the 
name of a misunderstood modernity, we’ve 
insisted on applying new techniques, often 
superficially known, strange to the surroundings, 
and quite incompatible with the training of the 
local laborers, who know neither the materials 

nor the most elementary methods of working 
them. Workmen adjust slowly to complicated 
systems and strange ways, comprehensible only 
after knowing local materials which lend 
themselves to empirical exploration and 
appropriate adaptations of new techniques. 

Contrary to the neglect lavished on popular 
bamboo architecture in Colombia, we believe 
that only a depth study of our own traditions and 
local materials will make possible the erection of 
an authentic modern architecture in our midst. 
-LondoRo: La Cuadua 

World’s most durable, West’s largest bamboo. 
Of seven superbarnboos from around the globe se- 

lected for special scrutiny by McClure, only Gua- 

dua angustifolia is native to the Americas.r2 The 

world’s most durable bamboo, and the New 

World’s largest species, it is also blessed with excel- 

lent fiber for paper pulp. As skyscraper assistant in 

scaffolds and poured concrete forms in Colombia 

and Ecuador, it costs a third as much as wood for 

these purposes, according to the dean of an archi- 

tecture school in Cuayaquil. It has long been the 

most common material for low-cost, instant archi- 

tecture at the city’s edge, wherever it grew close or 

could be transported by raft. Overuse without re- 

planting threatens this multihandy species with vir- 

tual economic extinction by the year 2000. With 

proper care on the part of the people in its regions 

of growth, guadua could be strategically grown as 

a hillside crop that also helps hold soil against ero- 

sion. It could provide cheap local building material 

and raw matter for small crafts as well as abundant 

educational material for schools. 

The extended treatment of the species here 

provides a sample study of bamboo’s cultural past, 

present problems, and possible futures in one re- 

gion that could be applied to other bamboos in 

other areas of the West. This sketch of guadua is 

also intended as half of a diptych-those hinged, 

twin paintings on ancient altars-which includes 

the temperate oriental bamboo, moso (Phyllos- 

tachys pubescens), whose care we examine with 

care as a similar sample in Chapter 8, pp. 226-231. 

From Noah till now. 
“The Pantagoras tribe which populated the north- 

ern part of Caldas, in western Colombia, had a 

legend that only one Indian survived the Deluge 

and for many years led a solitary and sad life, until 

one day God, taking pity on him, turned a bamboo 

sprout into a woman and gave her to him as his 

mate. Since then, it is said, the bamboo has given 

man shelter.” 
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Cuadurl const uctions 
perch on steep hillsides, 
and are up to seven stories 
high. They are usuallv oc- 
cupied initi.dly on the 
.street level, with the rest 
01 the structure completed 
ds needed. 

Spanish invasion: forts and giant flutes. 
“That is how the guadua became a necessary ele- 

ment of Indian survival, especially during the era of 

Spanish conquest, when they were forced to build 

guadua forts to protect their families and homes 

from the greed of the invaders. These forts, built 

around their villages, were made with a wide ram- 

part using a double wall of guadua stuffed with dirt 

and rocks, leaving small openings in the lower wall 

fbr shooting their arrows and darts. On the upper 

wall. they would build small temporary bridges 

covered with guadua mats for throwing rocks or 

red-hot coals and shooting arrows at the enemy. To 

scare off the Spanish conquerors, they displayed 

the heads of their enemies on the upper ends of the 

guadua canes and drilled holes in some internodes 

for giant flutes. When the wind blew, the noise 

would be absolutely terrifying, according to some 

chroniclers of that era.” 

Armor and portable stockades. 
“The Spanish soldiers not only learned from the 

Indians how to protect their arms and legs from the 

arrows by covering them with sections of guadua, 

but also to use portable stockades of bamboo to 

protect advances on the forts to set them on fire 

It has been 400 years since the Spanish con- 

quest. During these four centuries, the guadua has 

remained an essential element in the socioeco- 

nomic development of many parts of western Co- 

lombia where this plant grows wild, such as Anti- 

oquia, Caldas, Risaralda, and Valle.“13 

Vast virgin groves. 
According to Oviedo, the distinguished Spanish 

chronicler of colonial times (Historia Natural de Las 

India), the fertile and well-watered region known 

as Quindiu, now the Department of Caldas, was 

once a great forest of Guadua dngustifo/id with 

scarcely another kind of plant to be seen. The imag- 

ination pictures, as d view from the mountain tops 

in those davs, an immense, undulating sea of deli- 
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cate green, made up of millions upon millions of 

giant, fernlike plumes of guaduds gently swaying in 

the breeze; seen from within-a great cathedral 

with slender rays of sunlight filtering through green 

windows above. 

Colonial uses. 
The stems of guadua served a multitude of uses for 

the early settlers. With such versatile material it was 

possible, using only a machete, to fashion practi- 

cally everything necessary for the home from floor 

to roof, complete with furniture-tables, chairs, 

beds-even the cradle and utensils for the table. 

Water was brought to the kitchen in tarros of gua- 

dua or in aquaducts formed from its hollow stems. 

Nodes with the branch bases still attached made 

honks for hanging the garments in order. Outside, 

sturdy fences of guadua were constructed as 

needed to gudrd crops from wild anrmals and keep 

the livestock from straying afield. 

Guardian of watersheds. 
The land wa5 cleared at great labor, for the guadua, 

a sturdy and well-anchored plant, resists destruc- 

tion and decay. Repeated burnings were required to 

kill the stumps, and even dead they persisted eight 

to ten years. Corn and other crops were planted in 

the fertile soil among the stumps, and grasses gradu- 

ally established themselves, making cultivation 

more difficult. The grasses in turn supplied pasture 

for the livestock. More land was cleared, and little 

by little the guaduales (guadua groves) were 

pushed back from the habitations, the fields be- 

came broader, the houses more numerous. It be- 

came evident that land the quadua inhabited by 

preference was the most productive, and so de- 

stroying the guaduales became the major concern 

oi the more industrious and ambitious settlers. 

As the guaduales were cleared from larger and 

larger areas, it was discovered that the flow of 

Wafer carriers with g 
onfeens. 

water in the streams became intermittent: flooding 

more violently after rains, then subsiding quickly to 

ever lower levels. And so the idea developed that 

the guadua is a natural guardian of the water supply. 

But instead of encouraging its growth on the hill- 

sides where, as we know today, It would do most 

good, it was kept in the valleys, along the water- 

courses, while the rolling hills were devoted more 

and more to pasture, the foundation of the lucrative 

livestock industry. 

Today, the famous Quindio region is traversed 

daily by many airplanes, from which it is possible 

to get a view denied the hardy settlers who traveled 

laboriously on horseback, in the shadow of the gua- 

duas. Today only the watercourses are .;till shaded 

and fringed by the giant green plumes, while the 

hills are smooth pastures where tens of thousands 

of cattle roam and graze. 

Weed or resource? 
The guadua is still the main source of building mate- 

rial for farm structures and fences of the land, but 

it remains a problem as well-a “weed” that in- 

vades the pastures from every margin. In the overall 

economy, it is considered a problem more than a 

resource, for constant labor must be expended to 

keep it from invading and occupying the pastures 

completely. The market value is little more than the 

cost of felling and transporting it to the centers of 

trade. In most areas, guadua for fuel may be had for 

the labor of cutting it. And in many guaduales the 

rate of harvesting is so low that great culms die of 

old age, clog the forest, and decay without being 

used. 

The natural habitat of the guadua appears to 

be confined chiefly to the area where coffee 

flourishes. And although some efforts have been 

made to establish the plant outside its natural area 

of distribution, the dominant preoccupation has 

been to limit it as an agricultural measure, so the 

cultivation and management of guadua plantations 

is an art as yet undeveloped. One landowner, when 

encouraged to grow guadua, replied, “I’m not 

going to cultivate a plant I spent twenty years of my 

life trying to exterminate.” 

Where river transport, by rafts, is lacking, costs 

limit the use of the guadua rather narrowly to the 

areas where it is produced. Guaduas do reach dis- 

tant places for construction use, but the price is 

increased several hundred percent by the outlay for 

transportation and handling commissions. 

Distribution. 
Although its abundance has been severely reduced 
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Cuadua rafts in Colombia 
are used to fransporf peo- 
ple and goods. In the Ori- 
enf, bamboo raffs of up to 
10,000 culms are b&f in a 
series of secfions which 
overlap like files or? d rooC, 
fhe front of each miniraft 
resting on the aff of fhe 
r&t section ahead. 

bc clc~aring to clstablish pasture lands and cultivated 

ii&is, guadua is still the most conspicuous feature 

(11 the native vegetation in much of the area. Many 

ptaoplc \a\ it “grows like a werd” and that no effort 

has been made bv anyone to establish new groves. 

The fat-t that this plant grows spontaneously in all 

habitats in the region from riverbanks and moist 

ravine5 to steep slopes and even the tops of the hills 

-the most arid sites within its altitudinal range-is 

ecological evidence that it is “at home” here. It 

hems likely that this is one of the ancient centers 

of its distribution, if not the original one. The limits 

of its pre\ent distribution are not fully known. It 

appears to decrease in abundance as one ap- 

proaches Manirales from ChinchinA. Manizales, at 

2,150 meters (6,987 feet), mdy represent its dl- 
titudinal limit in this ared. In Ecuador, the upper 

limit of this species is generally around 5,000 feet, 

roughly 1,500 meters. 

Wide role in local economy. 
Guadud pldys d very important part in the local 

economy of the region. Its culms are found in al- 

most every structure, rurdl or urban-residences, 

coffee-drying platforms, coffee dnd sugar cane mills 

fh~~4cios~. corrals for farm animals, and so on- 

often to the complete exclusion of all other building 

materials. Cuadua supplies the fence posts and tele- 

phone poles JS well as the aqueducts thdt bring 

water from hillside springs to the rural housewife’s 

kitchen. In fact, guadua is more conspicuous in the 

local economy of areas in Colombia where it 

abounds than is bamboo in any area of the Far East, 

with the possible exception of Japan. The impor- 

tance of guadua in the local economy is reflected 

by the criteria by which a f;nca (farm) is judged. It 

is said that among the first questions asked by a 

prospective buyer are: “Has it a good water sup- 

ply!” and “Does it have plenty oi guadua?” 

local cultivation lore. 
As with bamboo in Chin& the size and lasting quali- 

ties of the culms of guadua in Colombia are said to 

depend upon the nature of the habitat in which the 

plant grows. On rich, moist, lowland soils, the 

culms reach their greatest development in size and 

thickness of wood; while on less fertile, less moist 

soils, the culms are smaller in size with thinner 

wood. The latter, however, are said to give longer 

service under average conditions. Here, as in other 

Latin American countries where this and other spe- 

cies of Guadua grow, it is held as self-evident that 

a definite relation exists between the time of cutting 

and the durability of the culms. The belief is that 

culms cut in the increase of the moon (creciente) 

decay promptly and a:e promptly attacked by bam- 

boo beetles, locally called gorgoja tDinoderus 

minutus and other species known collectively as 

“la polilla” in much of Latin America). Those cut in 

the decrease of the moon fmrnguan~rl are consid- 

ered to be endowed with the fullest degree of dura- 

bility. (However, see pp. 221 -222 on beetle tests 

in Puerto Rico and Trinidad.) 

The idea of utilizing more fully the great re- 

source that guadua offers has occurred to many 

progressive persons in Colombia, but the obstacles 

pointed out have prevented the realization of defi- 

nite plans. 

Cuadua is a plant ideally suited to the conser- 

vation of the soil in those areas where it is native. 

It grows well on slopes of all gradients, is free from 

destructive disease and insects, and offers a prod- 
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uct of importance in the local economy. It is impor- 

tant that guadua’s potential be developed.‘J 

FLEXIBLE SHELTER 

Urban planning and the ephemeral family. 
“My first interest in guadua was pictorial. These 

constructions were a good theme for paintings and 

drawings because of their geometrical structure and 

the way white houses with s&shes of primary 

color leapt up from an exuberdnt vegetation. Tlren 

the architectural and urban solutions implied in the 

dwellings began to interest me. Later I was able to 

compare solutions seen in Caldas with the most 

modern ideds on the subject and they coincided In 

a number of ways: in the intention to have dense 

urban nuclei; to give the street other functions apart 

from mere space for traffic; to construct in the most 

mobile, flexible, and economic way, most in ac- 

cord with our evolving world. 

“The use of guddua has lasted until our own 

time, although it is now being replaced by more 

durable and expensive materials whose very dura- 

bility serves to stratify existing inconvenience. They 

don’t permit flexible adjustment to urban, social, or 

fami!ial changes. Before, everyone used guadua; 

now its use is marginal, temporary, without proper 

appreciation of its possibilities. Colombia is a coun- 

try in process of rapid industrralization, wrth all the 

advantages and inconveniences which this implies, 

particularly with respect to urban sprawl. CJUr cities 

are gron+ng uncontrollably, through country peo- 

ple arriving in search of work-or in search of secu- 

rity lost in rural areas during bitter political struggles. 

Rural villagers crowd into urban slums, and Colom- 

bian government agencies in change of such prob- 

lems invest in high-cost, long-lasting materials out 

of range of the people’s resources.* 

“&Id&d construction, lasting roughly forty 

years, corresponds to the cycle of a family’s evolu- 

tion, beginning with a newly married couple; then 

a few children; then, a few years later, returning to 

the initial pair. Prices of guadua houses are on a 

level with the extremely limited means of the in- 

‘Edrtor’b nolc A by-product of this nonsolution 1s IO erase 

the still-fresh capacit:/ for self-shelter that new c sty dwellers 

bring with them frow the countryside. Instead of encourag~~g 

and preserwng and extending this capacity in the curnculum 

of the school system, country people are taught to regard 

their village \kllls as obsolete and definitely inferior to the 

Inlerndt~onal Ugly replacing them. With the eagerness of all 

immigrants IO do as Remans v&en they get to Rome, they 

dutifully forget their traditions with haste and embarrassment 

instead of explwing how they could be dovetailed into urban 
buildink needs. 

habitants. The construction is rapid and later 

changes can be made without great time, cost, or 

tdbor. As a rule, they are constructed by rhe inhabi- 

tants with help perhaps from a carpenter but never 

from engineer, architect or other professional. 

“Light dnd cheap, easy to change, easy to raise 

or remove, guadua constructions seem particularly 

appropriate in our changing urban environment 

where buildings are knocked down to wider, roads, 

and the city is constantly rearranging itself in an 

effort to function more smoothly.“r5 

Manizales: Bambooviile. 
Barrio Galan, the bamboo shantytown on the north 

edge of Manizdtes, resounds all day with the whack 

of hammer and hum of saw-an entire community 

in constant turmoil of construction, almost breed- 

ing rather than erecting dwarf dwellings built with 

all the economy of a trim ship, overgrown doll 

houses by U.S. standards of excess, homes that are 

homemade with affection and friends and jauntily 

concluded with a splurge of red paint on the stair- 

way bannister or a bright blue door that swings 

open easy to the knock of strangers. 

How many townpeople in Zonesville, industri- 

alized cultures, have the luxury of building their 

own homes? Nearly a century and a half ago Henry 

Thoreau was asking in Walderl how often we come 

across people busy with this basic task of raising 

their own roof. An experienced ornithologist whose 

word is not to be taken lightly, he maintains that if 

we all wove our own nests, we would also sing 

more, like the birds. 

“The teeth fall out before the tongue,” as the 

Chinese proverb says: an irony of architecmre now 

in earthquake zones like Manizales is the collapse 

of “permanent” concrete and steel structures too 
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rigid to give, while the “temporary,” seemingly in- 

substantial bamboo “slums” remain, flimsy and 

flexible, rolling with the earth ripples. 

And then bamboo, after the disaster, helps put 

the big city downtown back together again- 

becoming scaffolds, forms, and supports in the 

pouted concrete architecture downtown, where 

cement floors are suppled and lightened with es- 

r&/a bamboo boxes: big 2 by 4 by 8 fc,ot cartons 

that h;.neycomb the structure and give it more give. 

Balloon frame bamboo. 
“The topography of western Colombia is often 

quite steep: as a consequence, houses with one or 

two floors on the street might have up to seven 

floors in the rear, depending on the incline of the 

land. For quake or steep land constructions, guadua 

is excellent. A light material, it doesn’t require 

heavy foundations, sometimes just rests on big 

rocks .” 

Walls. 
“Walls are formed of guadua poles, 30 cm between 

centers, with diagonals to add resistance, creating 

4. 

a system similar to American ‘balloon frame’ con- 

struction. A ‘cage’ quite capable of resisting seismic 

movements and landslides is thus created, which is 

rarely seen to collapse comp!etely. 

“This structure is covered with opened gua- 

dua, flattened out, creating an excellent surface to 

receive plaster, of horse manure, mud, sand, and 

cut straw, which makes an air space reducing noise 

and moderating temperature changes. A solid wall 

is produced by strips of guadua tied on horizontally, 

every 15 cm on both sides of frame, the space 

between then filled with earth and chopped dry 

hay. Lime is used for the final coat.” 

Unified streetscapes through wide use of few 
materials. 
“The general use of a few materials in all buildings 

regulates dimension and appearance of urban com- 

plexes, increasing homogeneity, so absent in con- 

glomerate modern urban architecture. Walls, COV- 

ered with lime, serve as a neutral background for 

colors used with great freedom of combination and 

imagination in doors, windows, and woodwork 

generally, individualizing each house without de- 

5. 

Guadua construction, 
Colombia. 1. Flooring. 
2. Detail. 3, 4. Foundation, 
framing. 5. Windows 
greatly diminish the 
load-bearing capacity of 
ihe walls. Unplastered es- 
terilla (bamboo board) pro- 
vides a thousand tiny hori- 
zontal windows, rlivers of 
light which give a wonder- 
ful glow inside. 6. Windew 
and door. 
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1. 

2. 

3. 

4. 

Gcadua houses under con- 
siruction in Manizales, 
Colombia, by CRAMSA, a 
local corporation ded- 
icated to appropriate tech- 
nology. 

tracting from the effect of the whole. 

“The fences-made with many weaves of gua- 

dua-complete the scene, delicately indicating 

boundarie; without breaking the flow of outside 

spaces as stone walls would.“‘6 

Modern times: guadua high rise. 
“Taking advantage of guadua’s qualities, the cam- 

pesinos of Caldas have developed excellent con- 

struction techniques suitable not only to erect large 

structlJres like gigantic plants used by coffee grow- 

ers to dry and store coffee, but more importantly, 

in the construction of urban dwellings. The best 

examples of the latter can be found in Manizales, 

the cradle of guadua architecture in Colombia, 

where magnificent homes built half a century ago 

have been only recently modernized by changing 

their facade to mortar cement, more in keeping 

with the new brick and concrete buildings that have 

been slowly replacing them. 

“The arrival of the concrete era that gave such 

impetus to the construction industry in Colombia 

also brought new ways to use guadua: temporary 

retaining walls under protecting eaves and in the 

construction of secondary frames, used to support 

the slabs of the building while the concrete is cast 

and set. Large boxes or cases made of guadua 

boards are used to reduce the cost and weight of 

concrete slabs. They are placed over wooden or 

guadua frames between the spaces that separate 

the steel framework which reinforces the slabs. 

“Once these boxes are in place, casting sldbs 

can begin, by filling spaces between them. A’ the 

same time, the cases are covered with a layer of 

cement that will form a thin slab and become the 

ceiling foundation. Latet, this will be covered below 

by a ceiling often made of braided guadua panels 

or esterilla-guadua boards-covered with mortar. 

After building construction, guadua scaffolds are 

built to work on ihe facade.” 

The death of bamboo. 
“Guadua has been the cheapest and most readily 

available construction material, widely used by the 

poor in building their homes. Some 6 million 

Colombians in town and country-mostly in mar- 

ginal areas of big cities-are living in homes par- 

tially or totally built with guadua. Many of these 

neighborhoods are on extremely steep terrain 

where, in order to bui!d along the road, it’s often 

necessary on the downhill side to build a 5-8 story 

guadua structure supported on rocks placed di- 

rectly on the ground. Although in these areas some 
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Priangular sections of d 
crinkle rirof guadw struc- 
ture are easily assembled 
on the ground and lifted 
into location by crane. A 
puitey on a branch over- 
hat&g the site could do 
as well. The finished struc- 
ture can serve many com- 
munity roles from school 
to clinic, and c.m easily be 
extended as needed. 
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A few thousand miles 
north of its natural distri- 
bution, Guadua angusti- 

folia displays its charaCter- 
btk squat nodes in the St. 
1 ouis, Missouri, CJima trcm 
in Tower Grove Park. 

excellent guadua structural systems were devel- 

oped, it was here also that the common aversion to 

guadua was born, stemming from misuse people 

made of it in huts constructed with little technical 

know-how or esthetic consideration-and with 

unappealing results that have made guadua synony- 

mous with impoverished squalor.* 

“There is a complete lack of interest in guadua 

cultivation, as well, and large groves are leveled off 

for coffee, sugar cane, and otLr more profitable 

crops-or to satisfy the growing demand of the 

c-onstruction industry which presently uses thou- 

ends of tons of guadua, apart from what is used for 

low-cost housing and other purposes. As a result of 

/dense exploitation, we icresee guadua’s com- 

nk’h3l EXi!7CtiOn in Colombia before the end ol 

this century. 

“Has anyone considered what will happen 

once the guadua is gone? What material will the 

campesinos and the poor people use to build their 

homes’ There is no doubt that they will have to 

resort to agricultural and industrial refuse. The rural 

2reas and the poor urban neighborhoods that once 

used guadua will then be a terrible spectacle of 

poverty, full of huts built with left-over scrapwood, 

cardboard, and metal sheets. Then, too late, 

through its absence, the real value of guadua will be 

seen.“17 

Extinction rhythms: antiextinction. 
Extinction of species is a work-in-progress of hu- 

manity now.rO Biologists used to say that extinction 

was happening at fifty times its preindustrial pace: 

now there are IJstimates that between 500,000 to 2 

million sp+es of plants and animals will disappear 

by the year 2000 with our assistance . . . roughly 

70 a day at a conservative count, or one species 

every 20 minutes. That’s the rent the rest of the 

planet has to pay for being neighbors to our race. 

What tactics can we adopt between now and the 

time that governments decide that this is a ruinous 

rate which, even from the perspecti,de of suer -sful 

*Editor\ note: Harvest and curmg methods. critical for 

longevity of building or basket, are little known. See pp. 

xx-xx. 

“exploitation” of nature, we can’t afford? 

Life is a thin, breathing blanket on the earth in 

which the interdependent weave of species is not 

always obvious until we begin to unravel the fabric. 

“Useful to people” is a very crude criterion to 

apply, tainted by the same homocentricity that ac- 

ceierates extinction around us to begin with. But 

guadua is a plant of major importance not only to 

us, but also to the biosphere. Defending its right to 

be here is an act of ecological as well as economic 

importance. The time may come when Colom- 

bianos will lament its passing as deeply as the plains 

Indians in the United States grieve the extinction of 

the buffalo. 

“Regroving” the areas of guadua’s distribution 

is high on the list of bamboo tasks in the West. 

International agencies such as the United Nations 

should assume responsibility for this and other 

bamboo errands of critical u-gency-until that day 

when we have a United Creatures with ambassa- 

dors from the land of bamboo and other species to 

make people more conscious of their duties to the 

rest of creatton here with us, with equal right to life, 

liberty, and the pursuit of sunlight. 

The man who loved trees. 
In 1913 a young Frenchman walking in a remote 

and barren area of southeasterrr France stumbled 

across a widowed shepherd who was dedicating 

his still-vigorous energies-he was then fifty-five- 

to planting one hundred acorns each day in a belief 

that the region, devastated by charcoal makers and 

others, needed trees. Elzeard Bouffier had been 

planting since 1910, and of his 100,000 acorns, 

20,000 had sprouted, of which he expected 10,000 

to survive whatever rats or uniucky weather might 

cast against them. 

The young Frenchman, Jean Giono, was soon 

drafted into five years of World War I and all but 

forgot Bouffier, whose work he had “considered a 

hobby, a stamp collection.” But in 1920 Jean re- 

turned and found Elzeard tending bees instead of 

sheep which would threaten his shoulder-high 

stands of young beech and birch trees, “delicate as 
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young girls,” that he had planted along with his 

acorns. 

“I had seen too many men die during those 

five years not to Imagine easily that Elzeard Bouffier 

was dead, especially since at twenty, one regards 

men of fifty as old men with nothing left to do but 

die. He was not dead. As a matter of fact, he was 

extrenlely spry T!:e oaks of 19 10 ;vere t;len ten 

years old and taller than either of us. It was an 

impressive spectacle. I was literally speechless and, 

as he did not talk, we spent the whole day walking 

in silence through his forest.” 

Bouffier’s hobby was at that point 11 kilome- 

ters long by 3 wide. “When vou remember that all 

this had sprung from the hands and soul of this one 

man, without techr,lcai resources, you understand 

that people can be as effectual as God in realms 

other than destruction.” In :913, Jean had found 

dry, desolate villages, “five or six houses, roofless 

ruins like an old wasps’ nest, gnawed uy rain, the 

tiny chapel with its crumbling steeple And over 

the carcasses of the houses, the wind growled with 

unendurable ferocity, like a lion disturbed at its 

meal.” By 1920, a grayish mist covered the moun- 

taintops like a carpet when seen from a distance, 

and close up there was the sound of running water: 

“Creation seemed to come about in a sort of chain 

reaction: As we went back towards the village, I 

saw water flowing in brooks dry since the memory 

of man. Some of the dreary villages had been built 

on sites of Roman settlements, traces of which still 

remained. Archaeologists, exploring there, found 

fishhooks where, in the twentieth century, cisterns 

were needed to assure a small supply of water.” 

At seventy-five in 1934, Elzeard built a stone 

cabin about 12 kilometers from his original cottage 

to begin a new forest of beech. By 1935, when Jean 

visited again, the desert of twenty years earlier was 

covered with trees 20 to 25 feet tall. “Peaceful, 

regular toil, the vigorous mountain air, frugality and, 

above all, serenity in the spirit, had endowed this 

old man with awe-inspiring health. He was one of 

God’s athletes. I wondered how many more acres 

he was going to cover with trees.” 

A friend of Jean’s in the French forest service 

assigned three rangers to guard the forests, “and so 

terrorized them that they remained proof against all 

the bottles of wine the charcoal burners could 

offer.” In World War II, cars in France were operat- 

ing on gazogenes, wood-burning generators, and 

cutting was tried on the oaks of 1910 but was aban- 

doned as uneconomical due to distance. Elzeard 

was lmaware of the attempt and the failure, busy 

planting 30 kilometers away, ignoring the second 

world war as he had ignored the first. 

Jean visited his friend for the last time in 1945, 

when Elzeard was eighty-seven. There was now 

bus service between the Durance Valley and the 

mountains, and only the n:me of a village con- 

vinced him he was traveling the same region he had 

first traversed on foot in 1913. “The bus put me 

down at Vergons. In 1913 this hamlet of ten or 

twelve houses had three inhabitants, savage crea- 

tures, hating one another, living by trapping game, 

all about them nettles feeding on the remains of 

abandoned houses. Their condition had been be- 

yond hope, nothing to await but death-a situation 

which rarely disposes to virtue. 

“Everything was changed. Even the air. Instead 

of the harsh dry winds that used to attack me, a 

gentle breeze was blowing, laden wirh scents. A 

sound like water came from the mountains; it was 

the wind in the forest. Most amazing of all, I heard 

the actual sound of water falling into a pool. I saw 

that a fountain had been built, that it flowed freely, 

and--what touched me most-that someone had 

planted a linden beside it that must have been four 

years old, already in full leaf, the incontestable sym- 

bol of resurrection. 

“Besides, Vergons bore evider?ce of !abor at 

the sort of undertaking for which hope is required. 



Hope, then, had returned. Ruins had been cleared 

away, dilapidated walls torn down, and five houses 

restored. Now there were twenty-eight inhabitants, 

tour of them young, married couples. The new 

house=,, freshly painted, were surrounded by gar- 

dtlns where vegetables and ilowers grew in orderly 

c oniusion, c ,~bbagras and roses, leeks and snapdrag- 

on’r, ((+rv dnd anrmonr5. It was now d village 

\vht r,’ ow would I~ke to iive On the lower 

SICI~C, oi thra mountain I uw little fields of barley 

,~ncl rvo. clcq~ in that narrow valley, the meadows 

w(‘rt~ turning grt~c~n.” 

1 wo ychars Iatrr, in 1947, Elzeard Bouffier died 

~‘r p~~etullv a$ ht> had lived, in the hospice at 

H,lnon. In 195 1. forty year3 after his initial visit, Jean 

rc~turnrti .~g:,r~n to the region, which he found glow- 

111~ bj Ith hr.&h. “On the bile of the ruins I had seen 

111 191 I now stand neat farms, cleanly plastered. 

()I(1 ~trt~,lms, itd by rains and snows the forest con- 

s(lr\ ~‘5, ~ircs ilowln;: again. Their waters have been 

c h,~nnclt~tl and on each farm, in groves of maples, 

tourGn porrls overflow on to carpets of fresh mint. 

Llttl(l hy little th(, villag~:~ have been rebuilt. People 

iron; thcb plains, where land i’; costly, have settled 

hclrc>. hnnging youth, motion, the spirit of adven- 

turc. Along: thr roads you meet hearty men and 

womkan, 1~)~s and girls who understand laughter 

mid have recovrrrd a taste ((Jr picnics. Counting 

th(a former population, unrecognizable now that 

thc’v live in comfort, more than 10,000 people owe 

tht>ir happiness to Elzeard Bouffier.“19 

Minima! ecoethic. 
There is a ididden irony in much high-tech develop- 

ment that is exemplified in a computer’s use of 

paper, which is horrendous and immense. In poorer 

countries, waste computer paper is just replacing 
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banand leaves as the cheapest way to wrap a road- 

side restaurant meal, which is a rough index of how 

much paper pulp our slim machines devour. The 

evolution from pen to typewriter to Xe-ox and com- 

puter printouts can seem a further and further leap 

from our original wilderness; but, in fact, the more 

sophisticated and high-tech we become, the more 

our communication system and general cultural 

style tend5 to go back to trees and erase them. The 

more artificial and humanized our environment, the 

more apparently distant from nature, the more it in 

fact depends on a natural balance already ovprbur- 

dened by our extravagant use. 

A minimal ecoethic for our time would be for 

people to replace at least renewable resources they 

personally consume. Tree planting is the most tangi- 

ble, ceremonial, and appealing activity through 

which to move culturally in this mending direction. 

Our schools and mass medid should work toward 

creating popular awareness of the importance of 

revegetating to keep pace with human use and to 

correct former abuse. Reestablishing forest com- 

munities of all sorts, including bamboo where rele- 

vant, will cure planet and people in a single act. 

Recording our thoughts about the matter 

knocks still more forest down. If it does not inspire 

planting, the gross effect of this book will be a 

balder globe. 

Planet pact for happy rafters. 
New rwsf beside (his anclenf tree, 

IPI these woods be good lo me. 
In return, I vow to make 

fwice the lumber that I take 
and plan! for every daughter and each son 
a tree each time our earth has run 

its journey once again around its sun. 

Whatever dryads dwell within these trees, 
or hidden wood nymphs, braided with the 
bfWZf, 
gnomes lunncling beneath Ihe forest floor 

or elves and brownies dozing near my door-- 

this treaty ,S direrled, by its scribe, 

to all earth spirits. of whalever tribe: 

Grant my gel my vegetating style. 
dirt on their knees and taste for toil, 

that I may leave a planet yet 
more leafed and handsome than I met, 
less faked, /es driven, less afraid, 

facades and faces looking more homemade 
when what was gardener a while 

ioins again the garden soil 

and these bones, al length, are laid 
their length beneath a greener shade. 
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A Taxonomy of Housing: Notes on structures usually slightly convex profile; thatch sometimes of 
and locations. banana leaves but more usually of grass or reeds, 
1. Round plan, free-standing; diameter less than either stepped or plain; sometimes low perimeter 
height; walled ..vith mud and/or stone; often with wall inside building; sometimes central support; 
stone foundations; thatched roof (conical or trum- often divided internally by partitions; same design 
pet-shaped); arranged in clusters of buildings, usu- as house; often with porch. (Sudan, Tanzania, 
ally on the ring pattern, with buildings part of en- Ruanda, Uganda, Nigeria, Chad, Niger, Ethiopia, 
closing wall or hence. (Sudan, Tanzania, Nigeria, Kenya.) 
Cameroon, M,tli, Senegal, Guinea, Togo, Benin, 9. Round plan, free-standing; two storeys high; 

Central Africar, Republic.) walls of roughly dressed stone set in mud mortar; 

2. Round plan, free-standing; diameter ap- wooden lattice windows; drip course between each 

proximately equal to height; roof of poles leaning story; slightly domed mud and pole ceiling, 

against central framework; poles sometimes en- / thatched roof. (Ethiopia.) 

c-ascd in dry stone work at base; thatching of grass 10. Round plan, free-standing; two storeys 

or turf. (Ethiopia, Tanzania.) high; walls of small round boulders set in mud mor- 

3. Round plan, free-standing; diameter equal / tar; second storey reached by external stone stair- 

to or greater than height; walls of mud and/or wat- , case; within, walled courtyard with two-storey en- 

tie, bamboo or palm fronds; thatched conical roof trance porch: thatched roof. (Ethiopia.) 

rc-onvex or concave profile); often with verandah 11. Round plan, free-standing; flat roof; walls 

full or part way round; arranged in clusters of build- of mud or mud and straw; flat roof of poles and 

ings within surrounding fence, hedge, or wall. mud and straw; found in tight clusters, usually built 

(Kenya, Zaire, Nigeria, Guinea, Cameroon, Tan- into surrounding wall; painted and incised decora- 

zania, Liberia, South Africa, Ethiopia, Zambia, tion on walls common. (Granaries often had 

Ghana, Sudan, Mali, Senegal, Ivory Coast, Sierra thatched covers.) (Mali, Upper Volta, Ghana.) 

Leone.) 12. Round plan, free-standing; “shell” mud 

4. Round, oval, or rectangular plan with hemis- roof and no walls; slightly convex profile; some- 

pherical or lozenge-shaped profile; basic frame- times embossed patterns on exterior; arranged in 

work of hoops; covering of skins, mats and/or clusters within surrounding wall. (Cameroon, 

thatch of grass, Reeves or mud over brushwood; can Ghana, Cnad.) 

usually be dismantled; often found in association 13. Oval plan, free-standing; asymmetrical 

with cattle kraals; usually arranged symmetrically. 

(Tanzania, Kenya, Cameroon, Zdire, Namibia, 
peaked thatched roof supported by conical mud 

pillar and mud arch; walls of mud and wattle. (Ni- 

South Africa Swaziland, Chad, Nigeria, Somali geria.) 

Rep., Ethiopia, Niger, Mali, Lesotho.) 14. Oval plan, free-standing; mud and/or wat- 

5. Rectangular plan, free-standing; framework tle walls; thatched saddleback roof with semiconi- 

of one to four parallel arches strengthened by hori- cal ends; sometimes on stilts. (Liberia, Guinea Bis- 

zontal cross-pieces resting at ends on poles be- sau, Senegal, Tanzania: coastal areas and lake 
tween forked posts; cuvering of plaited mats; very shores; Ivory Coast.) 
often used as portable tent; large version sometimes 15. Round or oval plan, free-standing; cor- 

immobile. (Niger.) belled stone construction; untrimmed sandstone 

6. Rectangular plan tent; framework of two to blocks, doleritic boulders or trimmed doleritic 

four rows of parallel forked sticks surmounted by slabs. (Lesotho, Botswana, South Africa.) 
horizontal cross-pieces; occasionally arches in- 16. Round plan: one, two or three storeys in 
stead of middle sets of poles; covering of skins or height; built coalescing to form “tower” houses; 

blankets under tension. (Niger, Sudan, Ethiopia, 

Somali Rep.) 
walls of puddled mud; flat roof and upper floors of 

poles, straw and mud. (Upper Volta, Benin, Mali.) 
7. Round plan, free-standing; conical roof and 17. Crown plan (concentric circles), free- 

no walls; framework of straight sticks (guinea-corn standing; central court or impluvium; mud walls; 
stalks, bamboo); sometimes thatched. (Nigeria, thatched saddleback roof. (Senegal, Guinea Bissau, 
Tanzania, Sudan, Ethiopia.) Ivory Coast.) 

8. Round plan, free-standing; framework of 18. Square plan, free-standing; conical roof; 
flexible poles embedded in ground at base and tied walls of mud or mud and palm fronds; thatched 

at top under tension; known as “beehive” type; roof of grass or reeds. (Cameroon, Nigeria.) 
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19. Rectangular plan, sometimes free-stand- 

ing, thatched saddleback or lean-to roof; walls nf 

planks, bamboo, cane, matting or cane and mat- 

ting; walls sometimes plastered internally; roof 

ti,atch of palm leaf mats, reeds, bark, palm fronds, 

sometimes on stilts. (Tanzania, Nigeria, Cameroon.) 

20. Rectangular plan; often arrdnged contigu- 

;~usly around :! central square open kraal; walls of 

w,tttlc or storl:-s and mud; flat or wagon-shaped mud 

,tnti wattic roof supported on forked uprights just 

c~uts~dewalls or on walls; can be known as “temhe” 

stvle. ITanzanta, Uganda, Ethiopia.l 

? 1. Rectangular plan, free-standing; thatched 

s,ttldlt+ack roof; buildings often arranged facing 

a( ros5 a small court with some of the sides facing 

court open or pillared; walls puddled mud or wa tlr 

irameworh pla\terrd over; relief murals cornnon 

frlrm ni dec c~ration. iNigeria, (Ghana. Togo, Benin 

Ivory C~oast.1 

?.! Rtac Iangular plan, thatched saddleback 

rooi; untts built round c.ourt or impluvium tiavmg 

c onttnucJu5 rooi; walls of puddled mud or mud and 

vvaltle; s&s taring court or tmpluviuni somrtmies 
open or pillared, (Nigeria.1 

23. Rectangular plan; mud brick walls: flat or 

v,,tulteci mud root reiniorcrd with wood or palm 

fronds; sornetrmrs two-storryed; buildings ar- 

ran& within walled courtyards, sometimes iorm- 

tng part of courtvard wall. (Nigeria, Mali. Upper 

Volta, Mauntania.) 

24. Rectangular plan units; one storey high but 

built cor~lesc ing ,~nd (In top ol one another; mud 

brir-k or puddled mud walls; flat mud rooi rein- 

iorced with wood and palm ironds; sometimes 

found with style 3 built on top. (Ivory COdSt, Mali, 

Upper Volta, Ghana.) 

25. Square plan; free-standing; walls of poles 

01 ~/I!I fronds artd irtud; tiippwl ruuf tlidt~/ltTl wilh 

grass or reeds. (Zambia, Zaire, Cameroon.) 

26. Square plan; free-standing; thatched 

htpped roof frdmework of flexible poles embedded 

in ground at base and tied at apex under tension; 

slightly convex profile; thatch of grass; often with 

elaborately carved door frames. (Zai’rr, A11goia.t 

27. Rectanguldr plan, free-standing; walls of 

roughly dressed stone set in mud mortar; reinforced 

with horizontal wooden beams and short round 

c-ross-pieces; flat roof of mud and poles. (Ethiopia.) 

28. Rectangular plan, free-standing, with stone 

rubble and cement walls; thatched rooi multi- 

storey; often with elaborately carved wooden 

doors. (Tanzania, Kenya.) 

29. Rectangular plan, iree-standing; hipped 

roof; that<-h of palm leaf mats sometimes with two 

long sides lapped over other two; walls of wattle 

and mud; sometimes with carved wooden door 

posts; sometimes on stilts. (Kenva, Tanzania, Ni- 

geria, Benin Rep.: coastal areas; Lai‘re: lake shores.) 

30. Sqttare plan; tall pyramidal thatched roof; 

thatch of broad leaves. (Zaire.) 

3 1 Cave houses; caves often artificially en- 

larged; sometimes small courtyard in front sur- 

rounded by mud wall or fence; wattle and daub 

wall sometimes built across mouth nf cave. (Tan- 

zania, Kenya, Za’ire, Cameroon, Sudan, Chad.) 

32. Underground or semi-underground “dug- 

in” buildings; rectangular in plan; sometimes with 

excavated passageway in Iront; walls of stone in 

mud mortar, wattle and mud, mud bricks or turfs; 

flat or slightly wdgon-shaped roof of earth, mud and 

poles supported on many IOWS of forked uprights. 

(Tdnzmid, Ethiopia, Upper V&a.) 
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“Plants are people, just like us. 
You see them, they see you. 

The earth isn’t blind 
and the mountains aren’t foolish.” 

-low Valder. 

M&can farmhmd 

TROPICAL AND TEhlPERATE SPECIES 

G 

rasses have proved the most useful plants on 

the earth for people, providing us with such 

common crops as wheat, corn, rice, barley, 

sorghum, oats, sugar cane-and bamboo. 

Bamboos are perhaps the most primitive sub- 

family of grasses, which includes some 76 

genera embracing some 1200 to 1500 species. 

These are broadly divided into “sympodial” and 

“monopodial” species, according to their rhi- 

zomes, a rootlike system of growth underground. 

Sympodial (clumping) bamboos. 
Sympodial bamboos are clumping, frost-sensitive 

tropical species, some enduring temperatures 

slightly below freezing. In sympodial bamboos 

“shooting’‘-the growth of culms-occurs typically 

from summer to autumn or at the onset of the rainy 

season. It is apparently controlled by moisture lev- 

els; and in warm regions with frequent rainfall 

throughout the year, the growth of sympodial bam- 

boos may be virtually continuous. The rhizome is 

thick and short, with asymmetrical internodes more 

broad than long. Side buds give rise to further rhi- 

zomes, with culms growing from the ends in tight 

or fairly open clumps, depending on the length of 

the rhizome neck. The midculm branches, swollen 

at the base, resemble the rhizome form; often they 

are bearded with root primordia fin rudimentary 

stage of development) on the dominant branch. 

Cross veining in leaves-called “tessellation’‘-is 

usually difficult to see. 

Monopodial (running) bamboos. 
Monopodial, free-standing bamboos are hardy to a 

few degrees below 0” F and thrive in climates with 

pronounced but not severe winters, enduring even 

annual seasons of snow. The onset of shooting, 

typically in spring, is apparently controlled by tem- 

perature. The lengthy rhizomes are segmented like 

the culms above them, with symmetrical internodes 

more long than broad. The culms, growing from 

side buds at alternate nodes of the rhizomes, bear 

branches without root primordia, unswollen at the 

base. Tesselation is usually clearly visible in the 

leaves.’ 

RHIZOMES 
The rambling rhizomes of monopodial bamboos 

I may nudge their way through up to 20 feet of soil 
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Sm podial rhizome of 
iambusa tuldoides with 

I 

sheaths removed to show 
side buds and the dimples 

-$TOy of root primordia (i.e., in 

- m;57 
,959 an early stage of develop- 

ment). - 
Culm 

1959 

In their single spurt of growth. There is no increase 

In size after this, although the rhizome remains fer- 

tile for up to ten years, producing culms and other 

rhizomes that tangle underground in such profusion 

they hold firm in earthquakes and effectively dimin- 

ish erosion on the steep slopes where bamboos, 

preferring a well-drained soil, grow well. The exca- 

vation of a quarter acre in Kyoto revealed rhizomes 

totaling weights up to 19,000 pounds in large spe- 

cies and lengths up to 53,000 yards in small bam- 

boos.’ That’s roughly 40 tons per acre in large spe- 

cies, and 120 miles per acre in dwarf bamboos. 

Some 80 percent of this growth occurs in the top 

foot of soil, which accounts for bamboo’s tradi- 

(A) Sympoilial rhizome of Bambusa beecheyana. 

fs) Monopodial rhizome of Arundinaria amabilis. 

Monopodial rhizome of 
Phyllostachys bambus- 

aides, seen from above, 
with the base of a culm in 
cross section. Roots ringing 
the rhizome just above 
each node are shown as 
small circles. 

tional reputation as guardian of the earth’s fertility, 

stitching her hills together like an anxious grand- 

mother 

A healthy and vigorous young rhizome is a 

yellow-ivory color. Its nodes are key points of 

growth, giving rise to a ring of roots to gather nutri- 

ents and buds to extend the community of culms 

above ground and rhizomes below. The nodes 

store nutrients as ,nell for distribution to the most 

active centers of new growth in the grove. Like the 

culm nodes above, each rhizome node is snugly 

wrapped in a protective sheath. The rhizome tip is 

pointed and tough. If a monopodial rhizome en- 

counters an obstacle too unyielding to pierce or too 

large to pass around, it will sometimes rise briefly 

above ground and dive below again until it ends its 

season of growth-and in some species, it bends up 

to form a terminal culm, exuding moisture before it 

to soften the soil. In a shooting grove where the 

ground is dry enough, a small circle of moisture 

indicates the spot where a new culm is about to 

break through the soil, its tender and rapidly multi- 

plying tissue heavily wrapped in tough overlapping 

sheaths that effectively protect extending stem and 

branch buds tucked on alternate sides of each 

node. 

GROVE FORM 

Surface growth reflects rhizome habii 
underground. 
The form a stand of bamboo assumes above ground 

depends on the nature of the I hizome below. The 

open grove of free-standing culms is characteristic 
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A botany experiment 
Plant a hardy bamboo rhizome in 6 to 8 

inches of soil in the bottom of a deep and 
narrow glass tank. A pipe to water the soil 
directly is placed in one corner, then the tank is 
filled with sand. Watering through the pipe 
keeps the soil moist and the sand dry. As the 
rhizome bud eventually swells and grows, the 
$and before I! becomes damp.l 

of most hardy bamboos native to temperate zones. 

The tight-clumping habit of more southern species 

supposedly evolved from this earlier rhizome form 

as an adaptation to harsh tropical sunlight and sea- 

\ons of prolonged drought followed by torrential 

rains. A more crowded grove provided denser 

shade and a thicker blanket of moisture-preserving 

n.Jch from leaf fall as well as less rhizome surface 

to dehydrate in those long dusty months t,/pical of 

*nany climates at the fat middle of the globe. The 

tendency to spread out or stay put is particularly 

critical when considering bamboo plantings in lim- 

ited land. It should be noted that there are hardy 

“running” species whose rhizome growth is so lazy 

thdt they, in fact, form fairly compact clumps ex- 

tending in a leisured creep: Pseudosasa japonica or 

Rhizome types determine 
the clumping or running 
habit of a grove. (A) Mono- 
podial rhizome with single 
culms somewhat openly 
spaced. (BI Monopodial 
rhizome with tillering 
culms produces scattered 
clumps above ground in- 
terspersed with solitary 
culms. (C) Sympodial rhi- 
zomes with short necks 
produce congested groves. 

(D) Sympodial rhizomes 
with long necks produce 
open groves, with culms 
up to six meters apart in 
some species. Temperate 
monopodials tend to scat- 
ter; tropical sympodial 
bamboos, to ctump. The 
numerous exceptions to 
this rule are determined by 
the rhizome system of 
each species. 

Rhizome systems of vari- 
ous species, seen from 
above. Open ends indicate 
further horizontal growth; 
a single circle 13, 7) signi- 
ties an occasional terminal 
culm at the end of a rhi- 
zome; a double circte, the 
cross section of a culm 
base. (1) Pambusa pa- 

chinensis: a short-necked 
sympodiaf rhizome. (2) 
Bambusa tuldoides: ,a sym- 
podial bamboo with rhi- 
zome neck shorter than 
the rhizome itselb which 
grows horizontally and 
then curves up into an 
erect culm. Produces com- 
pact tufts of culms gener- 
ally characteristic of tropi- 
cal species. (3) Arundinaria 

pusilla: distinguished by 
the tendency of the rhi- 
zome to form terminal 
cults. (41 Sinarundinaria 

nitida: an elongated rhi- 
zome neck that gives some 
sympodials an open grove 
form. Bambusa vulgaris is 
a common example. (5) 
Melocanna baccifera: 

long-necked sympodial rhi- 
zomes a meter or more 
long create open groves of 
widely spaced culms. (6) 
Yuehania niitakayamensis: 

long-necked sympodial rhi- 
zomes with tillering culms 

produce scattered clumps 
united underground. (7) 
Shibataea kumasasa: mono- 
podiai rhizome with termi- 
nal culm and solitary 
culms from side buds, 
which tend to tiller in old 
age. (B) Awndinaria tecta: 

monopodial rhizome with 
terminal culms as well as 
culms tram side buds. 
These culms, from their 
own undergrqound basal 
buds, give rise to other 
rhizomes and tillering 
culms. (9) Phyllostachys 

bambusoides: tbe most 
broadly typical form of the 
monopodial rhizome. Side 
buds produce new rhi- 
zomes or solitary culms 
that do not tiller except 

when damaged or grown 
under unfavorable condi- 
tions. Terminal culms on 
rhizomes occur only rarely, 
as when rhizomes emerge 
on a steep hillside or e.n- 
counter an obstacle such 
as a large rock tbat drives 
them above ground. (10) 
Chusquea fendleri: a South 
American bamboo bridging 
both r,. %ome forms. 
Swollen sympodial rhi- 
zomes occur in tillering 
clumps from side buds of 
a long rhizome monopo- 
dial in form. 
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Phyllostachys afj,.ea are common examples. By 

contrast, judging only by the grove formation above 

ground, one would regard some “clumping” bam- 

boos as running, temperate species, owing to the 

uncon;mon length of their rhizome neck-up to 6 

meters in the extreme case of the giraffe of bamboo 

tropical rhizomes, a Cuadua species from Peru.4 

For concerned gardeners, the style and rate of 

spread are considered under the descriptions of 

individual species below. 

ROOTS 

Survival value of roots in the air. 
Bamboo roots are the only portion of the plant not 

growing in segments of nodes and internodes. They 

are fibrous, roughly cylindrical, thin, and do not 

increase in diameter with age. The largest roots of 

the largest species may be up to a centimeter thick 

and a meter long. In bamboos, as in other grasses, 

roots are primarily “adventitious,” that is, not oc- 

curring at the usual location. Instead of growing 

from the primordial root, they extend from nodes 

of rhizomes and basal underground nodes of culms. 

In a number of sympodial bamboos, root primordia 

-in an early, dormant state-ring the swollen base 

of dominant branches at midculm nodes. Many 

(Al Phyllostachys nigra. 

Sheaths removed from 
culm base to show devel- 
oping young roots; BB, 

basal buds. (6) Chimono- 

bambusa quadrangularis 

(square stem bamboo) is 

ringed above co/m nodes 
by spiney aerial roots (ad- 

ventitious roots) diminish- 
ing in length at each 
higher node and finally 
disappearing. 

Root cross section and en- 
larged root hair of Phyl- 

lostachys bambusoides. 

Actual diameter of root is 
about one-eighth of an \ 
inch t3.63mm); of a root a 
hair, .OOO4’ (O.Olmm). 

species, principally sympodial bamboos, also bear 

root primordia at nodes as high as midculm, always 

diminishing in size at successive nodes in the 

direction of the tip. Bambusa vulgaris, Dendro- 

calamus asper, Cigantochloa verticillata, Chus- 

quea pittieri are sample species with aerial roots. 

The genus Chimonobambusa is distinguished 

among monopodial bamboos with several species 

-for example, Ch. quadrangularis-bearing dry, 

brittle rootlettes up to midculm or higher. Aerial 

roots presumably anticipate the possibility of the 

culm being prematurely felled by storms or other 

falling plants. The roots are there, ready to help 

establish new culms and rhizomes at a number of 

nodes. 

Whatever their survival value, the visual effect 

of culms is always enhanced by nodes or branch 

bases trailing roots. They provide an interesting 

contrast-in color, texture, and shape-to the pol- 

ished and erect stance of culms. In some species, 

such as Dendrocalamus asper, they are long 

enough to suggest a bearded and venerable ancient. 

As short spikes ringing the culm in the square 

stemmed Chimonobambusa quadrangularis they 

provide a formal frieze bristling with vigor, an or- 

derly crownlike adornment for a species already 

distinguished by its angled canes. 

CULM 

Visible stems: fingers of a hidden hand. 
The growth of the bamboo culm, the most spectac- 

ular of the plant’s visible behaviors, varies greatly 

depending on species, soil, age of stand, and cli- 

mate. Larger species may average between 3 to 16 

inches in a day, with a recorded growth for Phyllos- 

tachys edulis in Japan of 47.6 inches in one 24- 

hour period.5 Night growth may be two to three 



THE PLANT-BAMBOO BEHAVtORS 141 

times the growth by day in some species; in others, 

the reverse is true. Sympodial bamboos complete 

their growth in 80 to 120 days. Monopodial species 

reach 93 percent of their total height within one 

month, then taper off with a second, slower period 

of roughly equal duration. After this the culm hard- 

ens and matures, drops branches that may sag 

eventually with a bushy abundance of foliage but 

does not increase in height or diameter: The size 

reached by the eighth or ninth node to emerge from 

the soil in a shooting culm will be roughly the girth 

of the developed stem. “Like most of the plants in 

the great subclass of the vegetable kingdom called 

the monocotyledons, there is no provision for 

growth in thickness once maturity has been at- 

tained. b This abrupt growth and abrupt halt is less 

surprising when we remember that a culm is not a 

plant, but a piece of plant. 

Bamboo family. 
Most people, until told otherwise, unconsciously 

regard individual bamboo culms as trees, each a 

separate, living whole. In fact, of course, the stems 

are airy branches of a single life whose structural 

founda!ion is underground, invisible. Apparent in- 

dividuals are member:, of a system of intersurvival, 

a tuft of giant grass: sharing, cooperative, striving for 

the common good of the grove, gathering food and 

drink In root and leaf, storing it in rhizomes, to be 

sent then to the “bamboo kids,” takenoko, as the 

new shoots are affectionately known in Japanese. 

From each according to its vitality, to each accord- 

ing to its need. In many cultures, this collective 

Lower culm of Dendro- 

calamus latiflorus (left) and 
Arundinaria fastuosa (right). 

Japanese buyers estimate 
the height of culms by di- 
ameter at eye level multi- 
plied by a number that 
varies according to spe- 
cies, but which is generally 
around 60. Because taper 
is gradual at the base in 
most bamboos, eye-level 
diameter is roughly the 
same for a tall adult or 
small child. 

pattern of bamboo’s growth was taken as a rebuke 

to egotism and an image of familial unity. 

Grove maturity affects culm size. 
Culm growth depends not only on species and cli- 

mate and soil, but also on the maturity of the grove. 

When a new grove is established, from planting of 

rhizome or setid, the gradually extending system of 

rhizomes becomes more rich in the food necessary 

to produce culms. Thicker and taller stems are pro- 

duced each year in greater numbers until the maxi- 

mum stature and productivity for the species is 

reached under specific local conditions of weather 

and soil fertility. The grove will then continue to 

produce plants of maximal size until it flowers. 

longevity. 
Culms may be short-lived in some species or cut 

back by harsh winters in the case of ornamentals 

introduced in climates colder than their native 

homes. A life of five to ten years is not uncommon, 

and some species-Phyllostachys bambusoides, 

the Japanese “timber bamboo,” for example-pro- 

duce culms living as long as twenty years. Size is as 

variable as duration: from pygmy Sasas in northern 

Japan 6 to 10 inches tall to Dendrocalamus species 

up to 120 feet and a reported 90 meters in a giant 

culm of Dinochloa andamanica. 7 

A highly simplified sketch of bamboo heights 

would reveal maximal growth in equatorial regions, 

diminishing towards the poles-not surprising since 

every 10” C fall in temperature supposedly reduces 
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cub stance: didgrdmmdtk Schizostachyun hainanen- 

examples of some t,‘pifd/ se; (0 Dinochloa scandens. 

postures of d grow. (A) (F) Sinocalamus affinis. ICI 

Sasa palmata. (B/ Sinocala- Bambusa textilis. M Ar- 

mus beechryanus. (C/ undinaria amabilis. 

Phyllostachys nigra. /DJ 

chemical processes in plants by 50 percent.* In 

form. the culms of some species are ramrod erect 

but more often nodding much or slightly at the tip. 

Other bamboos are “clambering,” specially 

equipped to climb other plants. 

Culm stance. 
Culm stance also helps distinguish genera. Erect in 

Pseudosasa japonica, arching in most Bambusa 

species, plumelike in most Phyllostachys, in Schi- 

zostachyum hainanense it is clambering. In Dino- 

chloa species the individual culms are more aggres- 

sive in their attitudes and gyrate like morning 

glories, like vines that, finding no external means of 

support, twine arollnd each other. This is com- 

monly seen in Dinochloa, where the twisted whirl- 

wind of a large, unsupported clump of this bamboo 

suggested the genus name that means “eddy grass” 

or “whirling grass.” Other forms include the whip- 

like Dendrocalamus flagellifer, stiff and erect for 

two-thirds it5 length, ending in a long, drooping tip. 

Many Bambusa, Schizostachyum, and Giganto- 

ch!oa have upright culms witi1 arched tips. Perhaps 

most commonly, the culm stance is strictly erect as 

in Bambusa tuldoides and all Arundirrkas.q 

Branching. 
Culms of very young plants of most species are 

tvpically brarlching or bud-bearing at all nodes. Ma- 

ture calms of developed groves are sometimes 

branched throughout, but more often they are 

branchless and even bud&s at lower or even mid- 

culm nodes. In some species, such as Bambusa 

tcxtilis, nodes may lack branches up to three-quar- 

ters of the culm which increases both their useful- 

ness and tl;e difficulties of propagation. Sometime5 

-as in Chimonobambusa quddrangularis-lower 

to midculm nodes may be ringed by short, thornlike 

roots. In some species the difficulties of harvesting 

bamboo are great!y increased by wicked thorns- 

t,ard and sharp dwarfed twigs---at the culm base 

and higher Various species of Cuadua-a much 

used Central and South American bamboo-have 

thorns that can shred denim to rags in a day’s har- 

vest; cut branches left on the ground can readily 

pl;ncture a stout boot. Bambusa arundinacea- 

“giant thorny bamboo”--is another species as 

armed and dangerous as it is desirable: In spite of 

its b:istly defenses, it supplies nearly half the raw 

material for India’s bamboo paper pulp production, 

which is the largest in the world. 

Internodes. 
Internodes generally increase in length to midculm, 

then decrease to tip. Much more rarely, internodes 

sometimes also increase in diameter as well from 

base to midculm. An interesting feature of culm 

anatomy in bamboos is that their constituent fibers 

reflect the grosser form: Their length and thickness 

correspond to the internode length and culm diam- 

eter. They increase in length from base to midculm 

and then shorten, like the internodes, to the tip. 

Their width, like the diameter, decreases continu- 

ously with culm height. Both length and width are 

greatest iv the inner portions of the wall. 

Fiber grass. Composite materials reflect 
bamboo anatomy. 
From a builder’s viewpoint, the architecture of the 

bamboo culm presents an optimum configuration: 

fibers of greatest strength occur in increasing con- 

centration toward the periphery of the plant. The 

center is hollow. These long, slender, elastic fibers 
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BRANCH COMPLEPv4EN~ 

Uses for identification. 
Branches emerge from culms on alternate sides, just 

above nodes, from single buds just below the mid- 

dle of the sheath that covers them. In all bamboo 

genera-with a single exception-the frequent 

abundance of branches ramifies from .a single bud 

at the base of each branch complement. Only the 

South American genus Chusquea bears a principal 

bud flanked by two to many smaller ones that in 

some species (for example, Ch. pittier;) compietely 

ring the culm. Some buds break in ascending order 

on the culm as successive internodes complete 

their growth. All Phyllo~achys species and the only 

bamboo native to the continental United States- 

Arundinaria gigantea and A. tecta-follow this 

pattern. Semiarundinaria viridis breaks branch 

buds at midculm, and the process extends to higher 

and lower nodes simultaneously. Others break buds 

from the top down, with a period of dormancy 

lasting up to several weeks in the case of such spe- 

cies as Bambusa textilis. 

Most young immature bamboos bear branch 

buds at all nodes. In more mature plants, basal buds 

may remain dormant indefinitely or even be lacking 

entirely up to %, %, or even % the height of the 

culm. Barnbusa textilis and Arundinaria amabilic 

are extreme examples of this condition, which 

enormously facilitates harvest and use-and conse- 

quently increases the value of the species. Anyone 

who has ever removed branches for basketry or 

other crafts will appreciate the advantage of a spe- 

Branch buds (left) and ments of up to 35 
complement (right) of the branches spring from the 
genus Chusquea. hta’tiple base of the dominant 
buds depart from the norm branch(es) emerging from 
of all other bamboos, in a single bud. 
which branch comple- 

D E F 

Proliferation of branches CC) Shibataea kumasasa. 

from the base of midculm (0) Arundinaria tecta var. 

branch complements in six dec2ua. (E) Arundinaria si- 

species. (Al Sasa palmata. monii. fF) Arundinaria 

(B) Phyllostachys d&is. fasluosa. 

ties virtually without them in that portion of the 

culm with thickest walls and widest diameter. 

Midculm branch complements are usually 

most typical of a given species. Lower branches are 

usually less completely developed, and branches at 

the upper nodes are frequently less distinctive of the 

genus and species. 

Number per node. 
The rami.,cation in some genera is characteristically 

minimal. Species of the genus Sasa are distin- 

guished always by a single branch at each node 

without basal buds on it to produce others. Phyllos- 

tachys species typically bear two unequal branches 

above a Rrominent “supranodal ridge” with, occa- 

sionally, 2 skinny and diminutive third emerging 

from a basal bud on the smaller of the original pair. 

The bud of some bamboos-such as Melocanna 

baccifera or the known species of Schizostachyum 

-may branch before even bursting through the 

prophyllum (the sheath at the first node of a branch) 

as a tuft of slender, subequal branches, with the 

primary branch no! noticeably greater in size. 

!n other genera, such as Bambusa, Den- 

drocalamus, or Cigantochloa, the primary branch 

remains strongly dominant, and the branchlets 

emerging from its basal nodes are progressively 

thinner and shorter. in species of these genera, the 

dominant branch tends to resemble the culm itself 
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111 mlnlature, with the swollen base of the branch 

,lppcaring lihr d reduc-ed rhirome. The basal inter- 

nodes of the branch are solid and the proximal 

nodcls-those nedre5t lhe c&n-are generously 

rIngtad wth root priInordia. Bambusa tulda, Bam- 

buw tt3uti/is /L?mbui,l vu/gdris, Cigantochloa 

‘l[lLI', ,~nd IXwdroc,~bnuc rlspw dw some com- 

mon ~,~nples. 

Dwarf branches-thorns. 
In wme genera with sc,mdclnt culms-Chusqucla 

,tnd !Iinot ~,lo,i-princip,ll branches may be nearly 

,JS thick and long &IS thr> c-ulm itself, an obviously 

useful fc~aturr Ior vinelike climbers. In self-support- 

ing culms, thcare in, oittbn d correspondenre between 

the length5 of culm intrrnodrs and the lengths of 

primary branthe\ growing from their nodes. Some 

genrr,l oi b,tmboos---Ouxlua ,Ind Bambusa-pro- 

dute dwarfed, sharply pointed branches, or thorns, 

usualI) mow densely AI lower portions cif the 

culm. I4 

SHEATHS 

Protective packaging on rhizome, culm, and 
branch. 
Every node of rhizome, culm, or branch bears a 

sheath that protect5 it during growth. The rhizome 

sheaths are sharply pointed ihirld3 enveloping the 

mrri3tematic tissue shoving through the soil, 

smooth and shiny on the inner surface- .-like culm 

and branch sheaths--prrmittlng the growing rhi- 

Lome to slide forward with minimurn friction, like 

a pAon in its cylinder. Of all sheathing organs, 

rhizome sheaihs var./ least in I’orm from node to 

node. The blade-at the tip of the sheath proper- 

is negligible in size, and therda are no auricles, which 

in culm sheaths provicicl -GI Iltlportanl hint for distin- 

guishing between species. 

Culm sheath for species identification. 
The culm sheath is a more complex *structure and, 

Rhizome sheaths. The ex- naria viridis. 12) Sasa 

treme reduction of the kurilensis. (3) Arundinaria 

sheath blade is typical cf variegata. (4) Phylloztachys 

att species. (1) Semiarundi- banlbusoides. 

like the branch complement, is most characteristic 

of each species at midculm .nodes. It is a primary 

means of distinguishing closely related species in a 

genus, depending on its size, color, shape, and the 

form of the blade, auricles, ligule, and oral setae at 

its tip. These appendages may be lacking, reduced, 

or much altered at base and tip of the culms. Basal 

sheaths approach the form of rhizome sheaths; at 

culm tip, they take the form of a leaf sheath with a 

stalked blade. Midculm sheaths are consequently 

those examined for species identification. 

The culm sheaths serve to distinguish bamboos 

by their behavior as well as their form. Sass sheaths 

-Blade 

Culm sheath and foliage clode the shape, size, 
leaf sheath of Bambusa color, and hairiness of 
genus, not drawn to uni- co/m sheaths; their dura- 
form scdie. tn species tion on the culm; and the 
without auricles, oral setae forms of auricles, oral 
dre sometimes called setae, and blades of both 
snoutder bristles. Clues to c/urn and leaf sheaths. 
species identification in- 
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Bamboo leaf. 

are persistent, Phyllostachy~ deciduous, that is, 

tending to fall off quickly. Arundinarias vary from 

species to species. Some bamboos-for example, 

Cuadua angustilo!ia-have sheaths that fall readily 

irom upper nodes while remaining for years below. 

tn some species of Chusquea one edge of the 

sheath is fused to the sheath surface some distance 

up the internode in such a way that the branches 

burst through the sheath tissue, rupturing it in a 

characteristic way. Some species all but lose the 

sheath. which hangs by a small portion at the center 

of the base, iluttering in a certain manner that 

serves as a clue to its identity tfor example, Arundi- 

mria iatfuosa ). 

Hranc-h sheaths repeat culm sheaths in a minia- 

ture iorm. which becomes smaller and more gener- 

alrzed rn successive orders of branches. They may 

he persistent or deciduous. In clambering species 

whose dominant midculm branches approach the 

tulm size in dtameter and length, the culm and 

branch sheaths are virtually identical lChusqucd 

SiR7[l/iCii/Ofd, h’k/OCd/dmU, COmpdCtif/OfUSi 

Leaf sheaths cover the tips of all culms and 

branches. Their blades, the familiar leaves or foliage 

of bamboos, are “the plant’s principal source tif 

elaborated food.“r5 The leaf sheath is distinguished 

from other sheathing organs by a blade much larger 

than the sheath proper, and by the petiole or stalk 

thdt connects the leaf base to the sheath tip. Leaf 

sheaths are much longer than their respective inter- 

nodes and consequently overlap, each nearly cov- 

ering completely the sheath above. 

LEAVES 

Abundance, tessellation. 
Bamboo’s vitality is in part owing to its leaves, 

which are usually plentiful and range from tiny to 

immense. Hair fine, scarcely 3 mm wide on Ar- 

fhrostylidium capi//ifo/iurr, leaves are 5 meters 

long by I/Z meter wide in Neurolepis e/d& from the 

Andes.rb The annual leaf fall of bamboos is com- 

monly 4 inches deep, and in many species roughly 

equals in weight the year’s growth of new culms. 

Each leaf is tightly rolled up during development, 

with one edge, not the tip, at the center of the roll. 

The parallel secondary and ternary veins of all leaf 

blades are tessellated-connected by transverse 

veinlets, which are weakly to strongly visible on 

one or both surfaces in hardy, monopodial species 

and ohscured to superficial view in sympodial bam- 

boos by overlying tissue. Foliage is commonly 

Culm shedths of successive Basdt shedths resemble the 
nodes from d single c&m rhizome sheaths, while d# 
of Pseudosasa japonica the uppermost nodes the 
(above) dnd Bambusa pa- w/m she&h, with much 
chinensis (below). Mid:v/m more prominent blade, re- 
sheaths are used for pur- sembles the tea5 shedth 
poses of identiticdtion. and bldde. 

renewed annually from leafy twigs but is dimini;ned 

or stopped when flowering starts. Extreme drought 

causes some species such as 6dmbusd vu/gdris or 

&ndfocd/dmus strictus to shed leaves completely. 

Bamboo’s autumn is generally in spring. The leaves 

from the last season fall gradually and are incon- 

spicuously replaced by fresh fabricators of nutrients 

for the grove at the time when the plant needs all 

the energy it can get to send shoots speeding up. 

Urban oxygen injection. 
When in a grove, look carefully and you will find 

The genus Chusquea is 
unique among bamboos in 
the fusion of the encircling 
co/m sheath at the base, 
resulting in the sheath’s 
persistence. Young branches, 
instedd of shoving sheaths 
aside or off. as with d/t 
other bamboos, burst 
through the shedfh. 
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1tvf shea!hr of various undinaria variegata. (7, 8) 

bamboos, with i-mer and Phyllostachys pubesccns. 

outer views of the tip (9, 10) Phyllostachvs for- 

showing various forms of mosana. (II I 1.7) Shibataea 

auricles and liguk. 11, 21 kumasasa. All r;‘re drawn at 
Bambusa shimadai. (3, 4 the sdme scdk?. 
Sasa tsuboiana. (5, 6) Ar- 

that, In a cluster of leaves there will often be one 

which, even withnbt :he least breeze stirring, quiv- 

ers with an astonishing rapidity, much faster than 

your eye can (register. The effect of these scattered, 

extra-eager leaves is to give the whole culm a cnn- 

stant tremble of vitality, even in the stillest air. The 

evergreen foliage of bamboo is, of course, the chief 

reason for its popularity as an ornamental. Dense 

and rapid shade, a visual buffer that increases pri- 

vacy and diminishes the effect of architectural er- 

rors, a muffler to mute the roar of traffic, an injec- 

tion of oxygen into urban smog-the leaves of 

bamboo are one of its best pieces and its big- 

gest: One culm of Japanese moso--Phy//ostachys 

edulis-had a total of 63.8 square meters of shim- 

mery surface shared by 88,762 leaves.17 

Appearance: A simple experiment. 
We return oiten to the leaves of bamboo in the 

course of this book; we can leave them for the 

mroment with some words of Alexander Lawson, 

whose experience in cultivating hardy ornamental 

Leaf b/dde of Phyllostachvs 

pubescens, in cross sec- 
tion, before opening. De- 
veloping leaves of all 
known bamboos dre roiled 
up tightly, with one edge 
at the center of the [o/l. 

Tessetdiion, the mosaic the unaided eye by tissue 
pattern of fongitudind/ and in sympodidt bamboos, 
transverse veinlets in d whose leaves are often 
leaf, occurs in all bamboos more fough and /edthery 
but is d visible chdrdcteris- than those of northern 
tic of hardy, monopodidt speries. 
species. It is hidden from 

bamboos derives from many years as head gar- 

dener at one oi the largest European collections in 

Uplyme, East Devon, where over fifty species are 

established: 

The upper surfaces of the leaves dre rnvCrriably 
smooth and glistening, and after a shower of rain 
they flash and flicker like mirrors when the sun 
catches them. The undersurfaces of the leaves 
are atways somber in color and often coated 

with minute hairs. The dull matt effect is 
produced partly by innumerable minute peglike 

projections protruding from the lips of the many 
~fomara and are designed t3 prevent globules of 
moisture from adhering and choking the 
entrances of the tiny breathing passages. Immerse 
a leaf in water and it will be seen that whilst the 
upper surface retains its smooth and glossy 
appearance, the underside acquires a glistening 
silvery coating, formed by the numerous bubbles 
of air trapped and held by the pegs. The leaf ca:r 
be left immersed in water for a considerabfr 
period, and even agitated from time to time, but 

the pegs will continue to hold onto the air 
bubbles and will do so until the cell structure of 
the leaf begins to decompose. This simple 
experiment could provide an interesting 
discussion point for school plant biology 
classes.18 

FLOWERING 

Cycles: Flocks of flowers. 
The flowering cycle of bamboos is one of their most 

unusual, disputed, and botanically mysterious char- 

acteristics. It varies from 1 to 120 years “according 

to numerous but weakly documented records” on 



the widely varying habits of different spe5es.‘9 

some flower annually, otht!rb ~puradic&iy at fre- 

quent but irregular intervals; but the pattern most 

peculiar kJ bamboos is “gregarious”: Crowds of 

plants within groves, in crowds of groves stretched 

across continents, if connected genetically- 

alerted by some unriddled mechanism in the cells, 

some clot k or calendar that dates the age of the 

genetic stock-hundreds then thousands, then hun- 

clrcds of thousands of plants suddenly stop making 

c ulms and rhizomes and start making tiny flowers, 

‘15 inc onspic-uous, individually, as they are rare. 

(iregarious flowering may occur over small areas or 

<over hundreds of square miles. It has been seen 

bcaginning in one area and spreading in a specific 

dlrrc-tion, requiring a few years to cover the entire 

ilowerlng zone, continuing sometimes as long as 

tram five to iiiteen years, with fruit production rang- 

Ing from abundant to zero. Many species are partly 

or completely sterile. Common among bamboos, 

grrgarious flowering is characteristic also of a palm, 

the Tallpot tcoryphal of south India, but the occur- 

rencp is virtually unknown among other plants.2” 

Many variables, considered as possible causes, 

have been dismissed. 

Studit+ in I,lpan have failed to show any relation 
bcblwec>n flowtAnn[: time ,3nd age, size of clump, 
thickness of stem, $oil fc,rtility or moisture, 
exposurr to sun, climatic factor\ or locality 
differences In India physiological 
dkturbance< caused by injury, cutting, or 
prolonged hot, dry weather have been mentioned 
J\ possible stimulants to flowering, but there 
srrm to be numerous exceptions. Obviously 
more 5tudv is needed on this question.*’ 

A blooming mystery. 
Researching a phenomenon whose ample rhythm 

<pans several lifetimes requires the patient-almost 

fanatically patient-collaboration of generations of 

students of bamboo behavior. “In a test of their 

blooming cycle, mow-chiku (Phyllostachys mitis) 

seeds were sown in 1912 by Tokyo University in its 

Chiba experimental grove and by Kyoto University 

in its Kamigamo experimental grounds. Neither 

have bloomed yet.“22 

Death of grows. 
The flowering of many species is followed by the 

death or severe setback of groves. The larger spe- 

cies are generally the most important economically, 

and these take the longest to reestablish thernselves 

from seedlings. Dendrocalamus strictus, for exam- 

ple, may require twelve to thirteen years to reach 
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F/or& and flower of Phyl- 

lostachys nidularia. 

mature stature5 again in a grove after flowering. 

Aided by conscious human care, this can be re- 

duced to six years. If a given species is important in 

the local economy, the cycle becomes crucial, and 

in parts of India people’s lives are even counted in 

kutung units of bamboo flowerings. In Japan, when 

the principal commercial species for baskets and 

construction, madake (Phyllostachys bambus- 

aides) flowered in 1844-46, its excellent wood be- 

came so scarce that one culm was worth three bags 

of rice. In the case of species producing an abun- 

dance of seeds, flowering in India has sometimes 

helped relieve famines occasioned by prolonged 

drought, which some observers felt in fact triggered 

the flowering itself. (Dendrocalamus s~ictus and 

Bambusa arundinacea are the species involved.) 

Famine relief and rodent explosion. 
Although bamboo seed has often relieved human 

hunger, it has often been bad luck for farmers be- 
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Seeds of ten species. 11) 
Bambusa glaucescens, dor- 
sal (back) and lateral (side) 
views, times 1%. (21 Bam- 

busa longispiculata, dorsal 
and lateral views, times 
I ‘/r. (3) Chimonobambusa 

marmorea, dorsal view, 
times 2%. (4) Dendrocala- 

mus asper, times 4. (51 Den- 

droralamus slrictus, times 
2%. (61 Cuadua aruleata, 

dorsal and lateral views, 
times 3. (7) Mclocanna 

baccifera, times ‘5, (81 
Ochlandra Wavancorica, 

limes 1. (9) Phyllostachys 

pubescens, ventral (frontt 
view, times U. (10) Pseu- 

dosasa japonica, ventral 
and lateral views, time 
1 h 8. 9. 10. 

(.ause of the swarms of rats attracted to the groves. 

In June 1855, a species of Sass bloomed in a moun- 

tamous area of Japan in Yamagata Prefecture, and 

the hordes of wild rats that arrived to eat the seeds 

also feasted nn a number of surrounding crops. 

About 350,000 rats were captured. In 1966, “all 

the sasa in a highland area of 10,000 hectares in 

central Ehime Prefecture on the island of Shikoku 

bloomed and bore seeds. An estimated 170,000 

rats gnawed at the hinoki (Japanese cypress) grow- 

ing there, causing it to wither and die.“23 In south- 

ern Brazil, following the heavy seeding of a species 

of iuleroslachys, similar invasions-“rata&s” as 

they are locally called-periodically occur. 

Seed scarcity the norm. 
Because of the spectacular nature of such reports, 

a general notion that bamboos seed heavily has 

become widespread. McClure, on the basis of over 

forty years of personal observation of flowering 

plants of twenty recognized genera and examina- 

tion in dried collections throughout the world of 

preserved flowering specimens representing the 

fifty-five remaining known genera, comes to the 

contrary conclusion that: 

The incidence of maturation of iruits is relatively 
low in the majority of known bamboos; abundant 
yields occur in relatively few species, principally 
bamboos not under cultivation. However, this 
impression should be disciplined by a recognition 
of the diverse nature of the evidence. In 
bamboos that have a long flowering period, the 
number of fruits discoverable at a given moment 

is usually very low. This suggests that either the 
set of fruit, or its maturation, is relatively 
infrequent, in both time and space. Mature fruits 
more or less promptly fall to the ground. Wild 
creatures, particularly certain birds and rodents, 
harvest them either from the plant or from the 
ground. In North Carolina the destruction of fruits 
by insects is so high in Arundinaria let-la that to 

get mature seeds Hughes had to dust the 
inflorescences regularly with DDT. Of Cuadua 

amplexi/o/ia, which flowered in 1954 in Puerto 
RICO, Kennard says, “In spite of many thousands 
of flowers produced and pollen apparently viable, 
fruit set was very low. Examination of thousands 
of spikelets yielded only 1,003 fruits.” Only 1 
percent of the seeds that were planted 
germinated.ZJ 

Taxonomy: Based on reproductive structures. 
Since the time of Linnaeus, classification of plants in 

taxon, or genetically related groups, has been based 

primarily on reproductive structures. Systematic 

procedures traditionally grant little taxonomic value 

to the vegetative parts of the plant. In the case of 

bamboo, these parts are frequently bulky and/or 

require special treatment to preserve. Since many 

bamboos flower so rarely, the difficulty of precise 

differentiation of species is greatly increased. Since 

vegetative production generally ceases durirp, flow- 

ering, portions of the plant useful for identification 

such as the fragile, rapidly deteriorating culm 

sheaths are usually not available for collection at 

the same time as reproductive structures and are 

therefore rarely found in herbarium specimens with 

flowers from the same plant. 

Rare flowering creates a bamboo babel. 
These are a few of the reasons why “seasoned 

agrostologists recr?gnize the tentative nature of 

even the most conscientious and sophisticated 

treatment of barnboo classification.“25 Like the 

amorphous monsters that roam many mythologies, 

bamboo-as known to science-is constant only in 

its change of shape. Sinocalamus, established as a 

genus by McClure in 1940, was knocked down 

soon after by the same author, who concedes that 

the efforts of other botanists to play Adam-as- 

signed in an earlier garden the task of naming plants 

-will prove equally ephemeral. In some 200 years 

since 1789, when the first bamboo genus--Barn- 

busa-was described on the basis of a species now 

called Bambusa arundinacea, “seventy-five effec- 

tively published generic names and over a thousand 

specific names have been attached to plants gener- 

ally recognized as bamboos.” Many of these 

names, however, have proved deciduous, and 
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Bamboo t7owers. 

many more “are either ‘illegitimate’ or destined to 

fall into the limbo of synonymy.“2b 

Confusion of names. 
It is a crowded limbo. Lawson’s Bamboos (1968) 

devotes some hundred pages to detailed descrip- 

tions of ninety-five species and cultivars, and then 

spends seven pages listing their synonyms. The 

flowering of umbrella bamboo in 1976 permitted 

Thomas Soderstrom, curator of botany at the Smith- 

sonian Institution, to identify it as Thamnocalamus 

spathaceus, after it had, for “a hundred frustrating, 

flowerless years, twice been proclaimed a new 

genus, twice been classified as an existing genus, 

and four times received new species names.“27 

Bamboos as a whole have been treated by some 

botanists as a separate family of plants, by others as 

a subfamily of grasses, and by still others as a tribe 

of Cramineae: The confusion of species merely re- 

flects the uncertainty that surrounds the question of 

the correct classification cf the group as a whole. 

Flowers hold hints for genetics and geogeny. 
The tiny flowers of bamboo-apart from their taxo- 

nomic value, which is worth their weight in bota- 

nists-may hold hints relevant to big questions in 

other fields of science that are not obviously related 

to their frail stamens: In the article referred to 

above, unmasking at last the true who of umbrella 

bamboo after a century of conflicting wrong 

guesses, Soderstrom concludes with the following 

speculations: 

These newly established taxonomic relationships 
are of more than just theoretical interest. For 
example, our new taxonomic studies suggest that 
the Sino-Himalayan bamboos of the genus 
Thamnocalamus may be related to a b’amboo 
species native to South Africa. Long-distance seed 
dispersal is not characteristic of bamboos, so the 
only likely way these now-widely separated 
species could have originated as a single group IS 
if the regions in which they now grow were once 
close together. It happens thar Africa and Asia 
were once part of the single land mass 
Condwanaland. If the now-dispersed 
Thamnocalamus group originated before 
Condwanaland split apart, then Thamnocahmus 
must be a very old genus indeed. 

Flowering of bamboos may offer hints on genetics 

as well as geogeny: 

The peculiar timing mechanism in bamboo cells 
is also a feature with broad implications. That 
even a young bamboo specimen grown from a 
cutting will flower and die if its paren! plant is at 
the end of its predetermined life cycle is a fact of 
more than passing interest. it may well be that in 
their possession of an inner timing mechanism, 
virtually unique among plants, bamboos may 
offer a handy tool to study aging and genetics.‘8 

SEEDLWIC 

Seeds resemble wheat. 
The seed of Melocanna baccifera, the important 

and prolific bamboo from east Bengal and Burma, 

is atypical both in its size-visualize an avocado- 

and in the habit of its fruit to germinate while still 

hanging or the branch. More commonly, bamboo 

seeds have roughly the siz? and appearance of a 

grain of wheat and germinate under the litter of the 

grove. If the seed is viable and abundant, seedlings 

will literally carpet the areas around each clump or 

flowering culm in a grove whose reproductive hour 

has come. 
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llambusa glaucescens 

seed/&. 

Primary root, telescopic culm. 
The seedling at first consists of a primary root and 

primary culm. The former emerges first, producing 

root hairs and few lateral branches that are soon 

overshadowed by adventitious roots emerging just 

above the lower nodes of the primary culm. The 

culm itself is meanwhile elongating through ccl! di- 

vision in the meristem just above each node. (The 

meristem is “a body of tissue in which cell division 

and differentiation are active or potential.“2g) The 

culm “opens” like a telescope through the elonga- 

tion of cells irJ zones of interchlary growth, [hat is, 

zones between mature tissue, which in bamboo 

culm, branch, or rhizome lie just above the point of 

insertion of a sheath. McClure notes: 

There is empirical evidence that the sheath may 
be the origin of substances that control, or at 
least influence, the process of intercalary growth 
and possibly also the initiation of root and branch 
primordia. When Chinese gardeners wish to 
dwarf a bamboo, they remove each culm sheath 
prematurely, beginning with the lowest, before 
the elongation taking place above its node is 
completed. Upon the removal of a sheath, the 
elongation above its node ceases. The initiation 
of branch buds and root primordia on any 
segmented axis always takes place within a zone 
of intercalary growth, before the tissues lose their 
meristematic potential, and while the subtending 
sheath is still living.30 

Eighteen-foot seedling. 
The primary culm of most seedlings--of Arundi- 

naria, Bambusa, or Dendrocalamus, for example 

-is commonly only a few inches to around a foot 

high. Melccanna baccifera seedlings at the USDA 

Experiment Station in Puerto Rico, however, are 

said to have reached the rather astonishing height 

of 18 feet. In some species, the primary culm pro- 

duces secondary culms from buds at the lowest 

nodes, usually before leafy branches emerge on the 

first shoot. 

Proliferation through tillering from primary 
culm. 
The rtlizome generally begins to form only after the 

growth of several culms by tillering, that is, culms 

shooting from the base of the primary culm. Once 

a seedling has developed a rhizome, it has all the 

structures of a mature plant, but the rhizome’s form 

will change with maturation, which may require 

three to twenty years, depending both on the spe- 

cies and environmental conditions. Leaves may in- 

crease in size with maturity (Arundinaria recta) or, 

more commonly, diminish (Melocanna baccifera). 

Auricles and/or oral setae of culm sheaths may be 

larger in seedlings and gradually disappear in adult 

plants (Phyllostachys viridis); usually the reverse is 

true: Absent in seedlings, they gradually become 

well developed in plants of increasing maturity. Like 

most young creatures, bamboo seedlings can be 

fairly frail, easily crowded out by competing vegeta- 

tion, roots drowned by too much water, or leaves 

burnt by too much sun. 

DISTRIBUTION 
The weather tolerance of bamboo is wide, result- 
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From seed to leaf: five 
weeks in the life of ,I seed 
of Schizostachyum grade. 

(11 The fruit as it falls from 
the plant; (2) stripped of 
appendages; 13/ longitodi- 
nal section with the endo- 
sperm shown in white; (4) 
profile of germinating seed 
with protruding embryo; 
(5) front view; (6) the 
fourth day: part of seed, 
with emerging coleorhiza; 
(7) the tifth day: coleoptile 
(a/ .md co1eorhiz.t lb), the 
primary co/m ,nd root 
emerging; (8) the sixth day; 
(9) the same on a smaller 

s-ale, with seed and the 
first tiny sheath of the pri- 
mary calm; (10) the ninth 
day: side view of primary 
calm and root; t 11) same 
day, front view; (121 the 
eleventh day: forty-eight 
hours later, on a smaller 
SC&; (13) the fifteenth 
day: the entire plant, still 
nourished by the attached 
seed; (141 day thirty-five: 
leaf number one-of some 
88.000 in mature culms of 
some bamboos, including 
mow (Phyllostachys 

pubescens). 

ing in a correspondingly broad distribution. Native 

to five continents and introduced into Europe, 

bamboo endures temperature ranges from -4” to 

116” F and rainfall extremes from 30 to 250 inches 

per year. At home from sea level to 12,000 feet 

in altitude, it ranges between latitudes of 46” N and 

47” S. “In the mountains of northern fapan, Sass 

kuri/ens;A is the most abundant specres, growing to 

timberline at 1,400 m and forming pure communi- 

ties in places where snow accumulates so deeply 

that forests are unable to establish themselves. It 

also occurs on the island of Sakhalin at 46” north 

latitude, further north than any other bamboo. The 

southernmost limit of bamboos has been recorded 

as 47” south latitude for Cfiusquea culeou.“31 

Pygmy bamboos: fernlike understory of 
tropical forests. 
Although bamboos are found at extremes, they 

occur most abundantly at low to middle elevations 

and, with the notable exception of japan’s 662 spe- 

cies, flourish most at equatorial latitudes. Australia, 

for example, has only 3 native bamboos, the United 

States, 2 and Russia, 1 -while sorne 1 13 species 

are found in India, which lies in the umbilical of that 

bamboo belt stretching from Ceylon through the 

Malay Peninsula, southeast China, the Philippines, 

and New Guinea. Africa is curiously poor in bam- 

boos, having only 3 genera, Arundindrid, Oreo- 

bambos, and Oxytendnfherd, while the neighbor- 

ing Madagascar is rich, enjoying some 30 species 

and 8 genera. Tropical America, from Mexico to 

Brazil, is more blessed with bamboos than any 

other piece of the planet with the exception of 

Southeast Asia and is the center of world distribu- 

tion of twenty out of twenty-four known genera of 

the herbaceous bambusoid grasses. These under- 

story plants of shady tropical forests, almost always 

smaller than bamboos-without lignified cults, 

with less developed rhizomes, and bearing foliage 

resembling ferns or palm seedlings-these pygmy 

A diagrammatic section of stem” (fr. Cr. meristos, di- 
a shooting culm, which visible) means a body of 
opens like a telescope tissoe in which cell divi- 
through rapid division of sion is either occurring or 
meristematic tissue just potential. 
above the nodes. ‘Meri- 
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cousins of bamboos are without contemporary or 

past economic or cultural importance. 

ENVIRONMENT 
We conclude this brief sketch of the bamboos with 

a clipped consideration of some of the more impor- 

tant demands they make on their environment that 

determine their natural distribution, and the pos- 

sibilities of their introduction where not native. 

Moisture. 
Bamboos are hungry plants and respond to gener- 

ous treatment. Moisture is perhaps the foremost 

necessity of the ideal environment. A good way to 

observe this is to measure every day a growing 

bamboo shoot, keeping accurate account of the 

weather conditions at the same time. It will be 

found that the curve of growth day by day follows 

closely that of the percentage of moisture in the air. 

On rainy or cloudy days with a great deal of humid- 

ity, the growth is most rapid; on dry days with a hot 

sun or a coldish wind blowing, growth is very slow. 

Bamboos are found most abundantly along the wa- 

terways, among the rice paddies, in coastal regions 

where they can be bathed by sea mists, in the tropi- 

cal forests and jungles, but never in dry places. Ail 

this indicates that moisture is the most decisive fac- 

tor in determining the distribution of bamboo. 

Shelter from winds. 
An analysis of the conditions in which bamboo 

grows best in a natural state will show at once that 

shelter is also of some importance. Protection on 

the north and east seems to be of great assistance. 

The cold winds are usually from the north and 

northeast, and where temperature is also an object, 

protection from cutting winds is an advantage and 

in some places a necessity. The young shoots when 

they come up are extremely tender, and if in the 

spring when they first appear they are whipped 

about as thb>y grow taller and battered by the older 

canes around them, growth will be much ham- 

pered. A southerly exposure is best; breezes from 

the south are warmer, less violent, and more moist. 

Warmth. 
The fact that most bamboos occur in the tropics 

shows that warmth is desirable. It is usuaily the case 

that in the presence of warmth and moisture, the 

work of mineralizing decaying leaves and produc- 

tion of soil goes forward at a rapid rate. A loamy or 

alluvial soil is ideal for bamboos. The hardiness of 

some varieties arises chiefly from the rich soil pro- 

vided for their growth. Slightly sandy or clay soil is 

not fatal, but small canes and pale leaves indicate 

conditions are not right. 

Surrounding flora: Companion of conifers. 
Bamboo is also governed somewhat in its dlstribu- 

tion by surrounding flora. Fairchild says it will not 

grow with oak or chestnut, due probably in part to 

root excretions. Persimmon trees, on the other 

hand, do not check shoot production, and some 

have observed the frequent association of bamboos 

with conifers. 

Taming weather with trees. 
“Tree growth helps stabilize air currents, forms 

windbreaks saving tips of shoots, and moderates 

surrounding temperature. Metabolic activities of 

leaves absorb a great deal of the sun’s heat. At the 

same time, transpiration goes on. Added moisture 

in the air cuts down evaporation of water from the 

soil where tree roots also help hold moisture. Dear- 

ing the rain, a small portion of the precipitation 

adheres to the leaves, about a sixth, depending on 

the amount of leaf surface; about a third constitutes 

surface run-off; while the remainder sinks into the 

soil. Of this the humus, like a moist blanket over the 

soil, holds a part; the roots absorb another part, to 

be made into cellulose or transpired; and the re- 

mainder drains off underground.“32 

BAMBOO ADAM 
Did all the twelve to fifteen hundred species now 

swarming the face of the earth begin from one kind 

of bamboo? Botanists think sympodial bamboos 

were an outgrowth of monopodial species, an ad- 

aptation to climates with prolonged periods of 

drought. So tropical species probably came from 

temperate bambdos, but the details of the evolution 

of the species ark not known. If all the bamboos 

presently inhabiting Asia, Africa, Australia, North 

and South America grew their way there from some 

,4dam Bamboo, it is further proof of the extraordi- 

nary vigor bf the plant’s flexible survival design. Of 

course, human migrations were often the most 

rapid means of travel for many useful “village bam- 

boos,” as some c,danists call these species symbi- 

otically linked to the earliest human hobos. Bam- 

boo bums were among the first wanderers because 

bamboo builds a mobile village. 

But even without human feet beneath them, 

rhizomes of P. bambusoides, for example, travel 

about 12 feet a year. At that rate, they could make 

a mile in some 450 years. In 12.5 million years, they 
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could circle the earth. In a world some 4,000 mil- 

lion years old, that’s fairly fast. 

Big Brother. 
Apparently there are no records or samples of bam- 

boo fossils. Nobody knows for sure how long bam- 

boos have been striding the planet. But they are 

,mong the mo5t primitive grasses, and many spe- 

( ita\ of othrlr genera of Cramineae have been dis- 

(overed in Eocene and Oligocene beds thdt date 
bath $ome C,O million years,” enough time for a 

Icl\urely monopodial rhizome traveling 2 miles per 

millennium to wrap five trips around the globe. 

Dennis Breedlove, a botanist at the California 

,A(~drmv of Sciences in Golden Gate Park in San 

fr,lnct\co, sdv\ that bamboo has been here some- 

where hc~wccn one to two hundred million years 

I I OO,OOO,OOO lo 200,000,000) or some 200 to 400 

ttmc+ as long a\ the total lifetime of the human race. 

Known .1\ “the brother” in Vietnam, bamboo is 

dr%nitelv a Big 13rolher far rnore experienced than 

we are al survival. And sometimes in the groves, 

w,llc hing and wondering how bamboo could best 

fold Its windy green arms around our iace, you 

re&e that this big brother is also watching you. 

Even Walter Hawley, for twenty year5 director of 

the USDA groves near Savannah, an eminently 

m.:i!rr-of-fact and unmystical mdn, a perfect para- 

gon oi pro5e, confessed to us with some hesitation, 

by the groves of Phyllostachys arcand in the sta- 

tion, an oCca\ional uncanny sense that the groves 

knew and greeted him. Looking up at the sunny tips 

of culm5 whose rhizomes he’d shipped around the 

world from Sdvannah for twenty years, Walter be- 

came pensive, especially recalling the loving visits 

of McClure lo the plants he’d nursed from China to 

the soil where we %toocl, visits which somehow 

intensified the feeling thdt the groves were not only 

conscious creatures but also /ri~i~d/y. “It’s funny 

you come around a corner sometimes and 

it feels like they’re waving at you, trying to say 

hello .” 

Country people are often much more in touch 

with the emotlonal life of plants and animals than 

the normal modern urban dweller surrounded 

mainly by rnetal and glass and cement, and for 

some the awareness of plants is not a question to be 

entertained but an indisputable fact of their experi- 

ence. 

As Jose Valdez explained to us while harvest- 

ing a grove of Bambusa vulgaris in Santa Maria del 

Oro (5.~. Mexico): “Plants are people, just like us. 

You see them, they see you. The earth isn’t blind, 

and the mountains aren’t foolish.” 
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A new enthusiasm has sprung up, and there 

i.s a perfect craze for hardy bamboos. The 

infection, moreover, is spreading in the New 

World as well as the Old. There is many a 

Sleeping Beauty only waiting till some lover 

shall carry her off from her mountain fastness 

to awaken under the faint but kindly rays of 

an .English sun. 1 

CRACKjAW NAMES 
n T/TCB H.I~T~~JIJ Glrrh, Fr~,c~rn,ln-Mitfor[~ \ug- 

p3ls thdl sonic~ plants may dir> ot despair, done in 

hv thus “c ra( ktaw namch\” f&ted upon them by 

tlustv hotanisls. C(~rt,~lnlv 5tudtlnl5 of bamboo 

niu\t skirt d similar cl~~spt~ration. trving to remPill- 

brr not only the lists of names but also the shifts 

in the lists. Bamboo description is an art still in its 

infancy. Wr have often inc-luded some of the more 

relevant \,ynonyms. thra Latin name5 useful for read- 

mg ahout I~,~~ntwc~, and thta vernacular name5 useful 

ior talking about it with local people who often 

know mores about \pc~ ios nativr to their area than 

can bc iound in books. In compiling the\r notes we 

have rk4ied, in addititrn to personal rxperienre, pri- 

marilv on the following authorL,, whose titles may 

br found in the bibliography: Freeman-Mitford 

1896, Lawson 19r-8, McClure 1944, 1957, 1966; 

Young 1945.1-b, 1946, 196 I Sourrcs are generally 

included with each species. 

Our objective has not been a dry uniformity of 

treatment. Descriptions of most garden species of 

primarily ornamental interest have focused on 

physical features of the plant. In commercially valu- 

able species, we have often considered use more 

than appearance. Dimensions given are usually the 

maxImal heights and diameters recorded for the 

5pecie5 and obviously will not always be reached 

under It35 than optimal conditions. Recommended 

Growth Zones, in the U.S., when recorded in 

USDA or other publications, have been included. 

We should stress that these notes are not primarily 

intended for field identification or for distinguishing 

between closely related species. Such descriptions, 

highly technical, are fairly boring to browse. Our 

aim has been more to give a rough notion of ar- 

pearance, use, and lore of a fairly broad spect ‘Ilm 

of the most common and important bamboos,* 

focused on, but not limited to, those species avail- 

able in the United States. it is useful to remember 

that bamboo’s form in >ll species reflects its envi- 

ronment: “It frequently happens that the same 

species is found in widely differing conditions of 
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climate and soil. so changed in cnaracter and ap- 

pearance to puzzle even the elect and completely 

bewilder the profane.“’ 

The journal of the American Bamboo Society 

(Vol. 1, No. 1, Feb. 1980, 2-1 1) provides a useful 

survey of USDA bamboo introductions from 1898- 

1975. Some 189 identified species and variants are 

included, togcther with a large number of introduc- 

tions in which only the genus is named. 

Names in English for common species. 
The best way to make at least a small path of mean- 

ing through the following forbidding list of Latin 

names is to become familiar first with English names 

ior the most common species on the market and in 

the literature. Some oriental names have passed 

into English usage: madake, moso, muli are a few. 

Black 6. 
Buddha’s Bellv B 
Calcutta B 

CashlIon B 

Chinese Goddess B 

Frsh Pole B. 

Cidnt Timber B. 
tiolden B. 
Cuddud 
Hairy Et 
Hedge B. 
Henon B 
Japanese Timber 6. 
Kumazasa 
Madakr 
Makrno B. 

Medake 
Metake 
Moso 
Muli 
Narihira B. 
Punting Pole B. 
Simon B. 
Sweetshoot B 
Thorny B. 
Tonkin Cane 

Yellowgroove 

Pseudosasd japonica 
I’. nigra 
B. ventricosa 
Dendrocalamus 
strictus 
P. bambusoides, var. 
castrllonis 
B. Blaucescens, var. 
riviereorum 
P aured 

P. bdmbusoides 
P. aurea 
Cuddud angustifotid 
P. putescens 
B. glaucescens 
P. nigra, var. henonis 
P. bambusoidrs 
S. veitchii 
P. bambusoides 
P. makinoi 

A. simonii 
Pseudosdsa japonica 
P. pubescens 
M, baccifera 
A. fastuosa 
ii. tuldoides 
A. simonii 

P. dulcis 
B. drundinaceae 
A. amabilis 
P. aureosulcata 

TEMPERATE BAMBOOS 
For the sake of a preliminary clarity, let’s begin with 

an overall description of the three main genera of 

hardy bamboos normally encountered in the West, 

Arundinaria. Phyllostachys, and Sass. 

Arundinaria. 
Arundinaria derives from Latin arundo, meaning 

reed. The genus is distinguished by the erect, 

smooth c-ulms, round in crcr3s section, without the 

groove in internodes that characterizes Phylfos- 

tac.hy.5. The branches open in new culms from tip 

to base. The culm sheaths are persistent. clinging 

sometimes for many seacons. The rhizome is gener- 

ally more actively vagabond, and much more pro- 

lific tn culms than Phyffostachys. 

Phyllostachys. 
Phyllostachys comes from phylfon, meaning leaf, 

and stachyo, meaning spike. Culms are usually 

larger than Artmdinaria, with a tendency to zigzag 

from node to node; the internodes are grooved on 

a!ternate sides. The branches open from top to bot- 

tom, generally in subequal pairs at each node, with 

a smaller branch between. The culm sheaths fall off 

quickly, as a rule, though some species such as P. 

aurea may keep their basal shedths. Culm produc- 

tion is generally much less than Arundinaria spe- 

cies; basal diameter, generally greater; the rhizome, 

usually less vagrant, resulting in tighter groves. 

Sass. 
Sa means “thin” in japanese; !%a, “superslender,” 

refers to the culm, skinny as a pencil. Another ver- 

sion: “The word is believed to be a Japanese cor- 

ruption of two Chinese words, Hsai-chu, or small 

bamboo.“s Sasas are the most hardy and northern 

bamboos, covering many mountains in lapan, their 

country of origin. The smallest of the bamboos, 

they are distinguished by their leaf size, which is 

usually larger than any other hardy bamboos and is 

emphasized by their dwarf habit of growth. The 

branches are usually solitary, rarely in pairs. The 

culms are generally curved in the lower portions, 

and the culm sheaths are usually persistent. The 

leaves tend to wither at the edges in the species 

with large leaves. 

Arundinaria. 
Arundinaria alpina: 45-60 feet by 2’12-4 inches. 

Native to Ethiopia, Sudan, Congo, Cameroon, 
Uganda, Tanzania, Kenya, Abyssinia, Tanganyika. 
Occurring across equatorial Africa from 
8.000-10.000 feet altitude in abundant and large 
stands, its culms are rather thin walled. Used for 
basketry, house construction, furniture, and crafts.J 

‘Arundinaria amdbifis: “Tonkin cane,” 40 feet 
by 2% inches, 13°F. 

Prom southern China. Culms are cylindrical, 
straight, with nonprominent nodes, thin walled 
but tough, resilient and strong. Small canes serve 
as plant stakes; large ones used for vaulting and 
ski poles and especially for split-bamboo fishing 
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Arundinaria amabilis: (A/ culm sheath. ICI Midculm 
Rhizome lip. (8) Midculm branch complement. (D) 
node of fresh shoot, show- leafy twig. (E) Flowering 
ing tip and base of hair) I wig. 

rods, for which this species is preferred above all 
other bamboos. The chief bamboo on the world 

market from the 1880s to the 193Os, when the 
Chinese revolution and World War (I halted 
supply. It5 natural advantages were 
complemented by disciplined grove rnalntenance 
and harvesting methods typical of the careful 
craftsmanship of traditional China. Selection, 
processing, storage, dnd packaging for shipping 
were rigorously controlled. An extensive account 
of this species is broadly available in a National 
Geographic bamboo cover story, October 

1980.5 
Growth zones in the United States: Gulf 

region, East Coast probably to tiilmington, North 
Carolina. West Coast probably to San Francisco 
area and farther north in sheltered microclimates. 

Arundinaria anceps: 15 feet by G inch. 
A hyperhardy ornamental from India, native to 

the northwest Himalayas at altitudes of 
10,000-l 1,000 feel in Sikkim and Bhutan. First 

introduced into England in 1865. The erect, deep 
green culms form an attractive hedge and, 
properly matured and cured, provide excellent 
garden stakes as well. Called anceps (which 
means two headed, that is, facing two ways or 
“doubtful”) by Freeman-Mitford because its 
native land was at that time in doubt. The culms, 
generally straight, sometirnes nodding, become 
heavily burdened with foliage as they mature. 

lnitlallv and briefly powdered a blue white 

around the uninflated nodes (as much as 14 
inches apart), the glossy green internodes age to 
a duli green brown. The culm sheaths are 
deciduous, although they may persist on late 
shooting plants until the following spring. Glossy 
on the inner surface, 4-8 inches long, the fresh 
beige green culm sheaths age IO a flat straw. The 
thin arching branches, three to four per node in 
the first pear beginning some yard or so above 
the ground, increase as the culm ages, bearing 
numerous twigs with leaves roughly 4 inches by 
% inch, up IO 6 inches long on younger plants. 
Clearly tessellated, finely bristled on a single 
margin, midgreen above, a dull grey green below. 
The culms stand in small tight clumps that are 
separated a short distance from one another 
owing to the peculiar nature of the underground 
rhizomes. These are short, connected by long 
budless rhizome necks ending in a rhizome 
proper, from the tip of which a new culm shoots, 

with additional plants growing from the 
subterranean basal buds of this “mother” culm 
by tillering (“throwing out stems from the base of 
a stem”‘). This species, A. fastuosa, A. 
niitakayamensis, A. simonii, A. lessellata and 
Pseudosasa japonica, are particularly 
recommended by Lawson’ for canes in garden 

use.8 

Arundindrid angustifoha: 8 feet by % inch. 

Unique among bamboos for leaves with the same 
color on both sides; native to Japan, introduced 
about 1895 to England from France; the specific 
medmng, “narrow leaved,” was given by 
Freeman-Mitford. “Often known to sport leaves 
with white variegations.“” Rhizomes are known 
for their vigor and should be confined if you 
want limited growth. 

Arundinaria auricoma: 6 feet by 3h inch 
(Arundinaria viridistriata, Bambusa fortune;, var. 
aurea, Pleioblastus viridistriatus). 
Japan is the native land of this “golden haired” 
(auricomaJ ornamental with quite distinctive 
foliage-pea green striped with golden yellow or 
pure yellow leaves. Named by Freeman-Mitford, 
introduced into Europe in the 1870s. “by far the 

best of the variegated species” (Lawson), A. 
auricoma is a favorite potted plant as well as an 
excellent garden specimen, quite hardy and, 
though running, not invasive. If cut back in 
autumn, the leaves return “fresh and sparkling” 
on the new canes in spring according to Lawson, 
who is quite vigorous in his admiration of this 
species. The culms are thick walled, a dark 
purple green, with uninflated nodes some 3-6 
inches apart bearing persistent sheaths hairy at 
the base and tip. branches are single, sometimes 
in pairs, with leabes as large as 8 inches by 1% 
inches, rough to the touch above and smooth 
below. Their tessellation is fairly noticeable. The 
species has flowered often in France, Belgium, 
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and England since the early twentieth century, 
with usually only a few canes in a stand bearing 
flowers. Because it is not invasive, it is “. a 
good plant for any position in the garden where 
it can be allowed to display its beautiful foliage to 
its full advantage ideal for growing in the 
ornamental border, or in a sunny position in a 
rockery. The golden-yellow variegated foliage is 
outstanding, making this species instantly 

reognizable from the other yellow variegated 
species by its sheer brilliance . The golden 
striping varies in both width and number from 
leaf to leaf.“‘O 

Aru~~dinaria calfosa: 12-20 feet by %-1 inch. 

Native to India, in the Himalayas and Khasia 
Hills, and Assam to 6,500 feet. Used for 
construction, tying thatch, crafts. Local names 
include uskong, uspar, spa (Khasia).” 

Arundinaria elegans: 12-20 feet by 1 inch; 
/i//i (Naga). From the Naga Hills in India, it grows 
at 5,OOG-7,000 feet. Used for interior walls and 
room dividers, walls of native huts.” 

Arundinaria falcata: 15-20 feet by R-3/4 inch; 

Himalayan bamboo, r’ngal, nirgal, nagre, narri, 
garri, gorwa, spikso, ningalo, kewi, tham, 

utham, kutino. Native to India (Ravi), Nepal, 
Vietnam; used for construction and as a lining for 
roofs.r3 

‘Arundinaria fastuosa: 25 feet by 1% inches, 
--4°F 

(Arundinaria narihira, Eambusa fastuosa, 
Semiarundinaria fastuosdl. 
Native to the Honshu, Shikaku, and Kyushu 
districts of Japan, where this elegant species is 
called ndrihirdddke for an eleventh century 

mythical hero of romance, it was introduced into 
France in 1892. Fasruosd-stately-the name 
then given the species in Europe, suits it well: 
The cuims are noble and erect, straight as honor, 
thin walled, and a deep green with a hint of 
purple maturing to a yellow brown. The culm 
sheaths are not persistent: purple outside, a quite 
distinctive claret on the inner surface, soon 
weathering to a nondescript dull light brown. 
“The smooth straw-colored culm sheaths often 
hang on in a semidetached state for a number of 
weeks after the new culms have completed their 
growth and are quite characteristic during that 
period.“‘J 

Nodes, uninflated, as much as 1 inch apart, 
bear two to three short stiff branches on the 
lower cane, more above. Leaves, four to six to a 
branch, are up to 10 inches by 1 inch on young 
canes, smaller as the culms mature. They are 
clearly tessellated and edged with bristles, a 
bright green above, dull grey green below. A. 
fdstuosa flowered in England in 1935-36, in 

.--. 
Japan In 1 Y51, and Lawson (1968) reports several 
clumps sporadically in flower for many years at 
the bamboo gardens under his care at Pitt White 

in East Devon (England). The flowering canes of 
the species are bizarre in showing above the 
perfectly cylindrical lower cu!m typical of 
Arundinarids the peculiar features of 
Phyllostachys species. Beginning above the 

lowest branches, the internodes are grooved and 
zigzag from node to node. The species has a 
very slow moving rhizome and “makes a 
magnificent solo specimen plant.“r5 A beautiful 
sample of A. fdsluosa grows next to the giant 
Buddha in the Japanese Tea Garden in San 
Francisco’s Golden Gate Park. “This splendid 
bamboo is the stateliest, if not the 
handsomest, of the hardy bamboos.“rb 

Arundinaria fortwei: 4% feet by r/z inch 
@dmbusd fOrlunei vdriegdtd, Pleioblastus 

variegatusl. 
A hardy ornamental from Japan, “the best of the 
white variegated bamboos,“” introduced into 
Belgium in 1863; it is an excellent specimen for a 
rock garden and an attractive potted plant. New 
shoots are white with green tips, culms a pale 
green with uninflated nodes, 6 inches apart, 
bearing persistent sheaths, thick and straw 
colored. Branches are thin and long, borne singly, 
sometimes paired. The clearly tessellated leaves, 
8 inches by 1 inch, are covered with fine white 
hairs, more densely below than above, with 
prominent midribs. Leaves are dark green striped 
with white above, fading to a paler green; below, 
a duller green with less white striation. Fortune; 
is fairly invasive in warm climates; quite hardy 
but may lose leaves in a harsh winter.‘8 

l Arundinaria gigantea: 30 feet by 1% inch, 
-10°F 

(Arundindrid mdcrospermd). 

One of two bamboos native to the continental 
United States, its “canebrakes” once covered 
large areas from Virginia to Texas and provided 

Arundinaria tecta disfribu- 
tion, by county, in the 
Unifed States. 
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an effective exit from the South for runaway 
slaves headed north for freedom before the Gil 
War. It also provided valued forage for earlv 
settlers, who found the cane an excellent 
indicator of fertile soils. Tests in North Carolina 

show that cane may be the highest yielding 
native range in the United States.” In the North 
Carolina coastal plain, it provided 46 percent of 
fnrest grazing in the forage types among farms 
surveyed in the early 1940s. Canebrakes are 
hrrng drastically reduced in area by fire, 
uncontrolled grazing, and clearing for cultivated 
crops. Once killed out, cane comes back quite 
slowly. requiring several generations for it lo 
naturally reestablish itself. 

As with other hamhoos, flowering of A 

,y&ntw can mean a marked decrease in vrtalrty 
or the death of a grove. “Fox Island was full of 
game from my earliest recollections up to 1850, 
when the cane whrth c-overed it went to seed 
and then all died. The seed grew in clusters and 
rescmhlnd oats. and all the anrmals and fowl got 
rollrng fat from eating it. The squirrels were so fat 
that their kidneys were covered. This food 
Imparted a delicious flavor to the flesh and \ve 
feasted that summer and fall. But this was the 
end of the cane on Fox Island, as it all died the 
following wrnter and was erthcr carried off by 
hrgh water or rotted ,:-I the ground”“); from a 
nrneteenth century autobiography written in 
Indiana. The seed is not only eaten by squrrrels; 
an unrdentrfied larva horrs into !he seed near the 
base and devours the starchy endoperm, 
retarding prompt recovery of flowering groves. 

Canebrakes were a favorite hunttng ground 
of the Indians, as they abounded in bears, deer, 
panthers, wildcats. turkeys, and much small 
game. Canebrakes were also a good place to 
hrde from whrtes, who often arrived in new 
territory along the rivers where canebrakes grew 
most abundantly. The new settlers not only 
pastured their livestock on cane, but also drove 
them into the canebreaks during winter for 
protection from the cold. 

Canes owe their wide distribution to broad 
tolerance in weather and soil They grow from 

sea level to 2,000 feet rn the Appalachians, on all 
types of soil from sandy, rock clifts and mountain 
slopes to muck lands fpocosinsl and rich alluvial 
areas of the coastal plarn-withstanding extremes 
of temperature from - 10” to 105°F. 

A smaller cane, A. Ircfa, reaches a height of 
about 8 feet. Some authors regard it as a separate 
species; others, as a form oi A. giganfea. l1 

Neither are highly regarded as ornamental plants, 
“There may well be situations in which a small 
patch would he of interest and not seriously 
disfiguring, ” is the best that Young can say for 
it,2Z while Lawson regretfully finds it “rather 
second rate always hdd and tattered during 
winter months.“” 

McClure has this to say about the confusion 
of species: “Smai! plants of A. gigantea are often 
confused with switch cane, A. recta, but the two 

Cross section of young rhi- 
zome of Arundinaria tecta, 

showing air canals thaf dis- 
tinguish it from A. gigantea 

(times 25). 

Cross section of young rhi- 
zome of A. gigantea (times 
2%. The absence of air ca- 
nals distinguishes it from 
A. tecta. 

can be distinguished by the branching habit 
alone: culms 25-30 feet by 2-3 inches, branches 
short (usually much less than 1 foot) and stiffish, 
initiated before culms reach full height: A. 
giganfea. Culms 12-15 feet by V-‘/Z inch, 
branches long and withy, initiated in the spring, 
several months dfi’ef culms reach full height: A. 

fectd. “24 McClure also reports discovering, with 
a 9x hand lens, air canals in the rhizomes of A. 
lecra that are absent in A. gigantea, further 
indicating they are indeed distinct species.15 

Arundinaria graminea: 1 O-l 6 feet by % inch 
(Arundinarid hindsii, var. graminea, Bambusa 

grdminea, f’leiobksfus gfdmineusl. 
From the Ryuku Islands of Japan, A. graminea 
was introduced into England in 1877 and into the 
llnited States “from a European source, as have 
been most of our other oriental bamboos of small 
and medium size.“lb Distinguished by its narrow 

leaves, “grasslike,” as the specific name signifies, 
it is one of the few hardy bamboos that love the 
shade. The culms, though thin walled, make very 
useful garden stakes. Pale green when new, they 
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The patron saint of Afundi- 
naria hindsii is c/ouolrd- 
sweeper Han Sham, the 
mad poet of Cold Moun- 
tain, with his companion 
broom. 

ripen to a dull yellow green with prominent 
nodes, 6 intrhes apart, bearing persrstent, 
straw-colnrcd sheaths. The branch complement, 
lnitrally two or three, becomes in time numerous 
at each node, particularly in the upper culm. 
Four to six leaves per branch, up IO 10 inches by 
% inch, they are sharply tapered, bristle edged, 
clearly tessellated, bright green above and dull 
green below. Flowers frequently. A fairly rapid 

rambler, not recommended for smaller gardens 
without barriers to contain its vitality.*’ 

Arundinaria griffithiana: 12-20 feet by l-l % 
inches; 

khnap (Khasia), u-spar. Native to India and 
Assam up to 4,500 feet. Also grows in Bhutan. 
Used in house construction and to tie thatch on 
native t~ouses.Z8 

Arundinaria hinds/i. 12 feet by 1 inch 
(syn. Bambwa crecta. Pleioblastus hindsii, 
%‘“WWCd/dlWS hinds;;. Kanrdn-chiku). 

Native to China, this bamboo has been 
grown for centuries in Japan and was introduced 
into England about 1875. Very hardy, grows 
easily in all soil types, even in deeply shaded 
sites. Thin-walled, olive-green culms make a good 
hedge-producing useful garden canes. The 
culms are distinguished by clusters of branches at 
the top giving them a top-heavy appearance. 
Rather rambunctious rhizome should be confined 
if you want to curtail travel. Often confused with 
A. graminea, but this species has coarser and 
broader leaves (Lawson 88-9). “As the shoots 
have good flavor and sprout all year round, it is 
cultivated as a good vegetable in southern 
Kyushu, where there is often a shortage of 

summer vegetables. Legend says it was 
transplanted from the Han Shan or Cold 
Mountain fempie in central China” ~Fuji 
Guidebook 1935:35). 

In Japan, this species is named for Kanzan or 
Han Shan, the Cold Mountain poet whose work 
has recently become more familiar in the West. 
He was often prctured with a broom and a fellow 
loonie-illuminate, Shih-te flittoku in japanese). 
This species was used to make brooms, and was 
called “clad sweeper” by the Japanese.” 

Taimin-chiku, another bamboo that Satow 
treats under the name A. hinds;/ (var. graminea) 
has internodal lengths up to 2 feet and was early 
a favorite of flute makers. After a marvelously 
sweet tlute was made from it at a certain 
monastery, the emperor required the area to 
furnish the court with culms of this “flute 
bamboo” as it was then called. “It ic Said lhdt 
flutes made from stems of this bamboo grown on 
rocks and crags can be heard to a great 
distance.““’ 

Arundindrid hookcridnd: 1 S-20 feet by Y-1 r/z 
inches. 

Ndlive to India. Sikkrm, and west Bhutan, an 
excellent potted plant, this semihardy ornamental 
is easily identified by its bright yellow canes with 
pink and green stripes. The culms are thin walled, 
blue green when new, rrpening to their more 
distinctive golden yellow with green striations 
that show a deep punk in more sunny locations. 

The papery, straw color culm sheaths are 
moderately persistent, particularly at their base, 
which may remain clinging to the plan! long after 
the rest of the sheath has weathered away. The 
unmflated nodes, some 8 inches apart. often 
show a dark blue ring, sometimes stnped light 
green or yellow. Branches, many at each node, 
bear leaves quite variable in size tfrom 3-l 2 
inches by ‘/z-l % inches) smooth blue green 
above, sea green below with fine white hairs at 
the midrib base. Not invasive. In its native lands, 
it grows at 4,000 to 6,500 feet but is not terribly 
hardy. “Usually requires some greenhouse 
shelter. It can be grown outdoors only in very 
favored areas. As a tub plant in a conservatory, it 
is highly valued for its wealth of delicate foliage 
and the uniqueness of its coloring.“” 

Arundindrid humilis: 2-6 ieet by % inch 
(Arundindrid iortuner, var. viridis, Sdmhusd 
ndgashimd, Nipponocd/dmus ndgdshimd, 

f/eiob/dstu;r ndgashima, f’/eiob/dstus humi/&. 

From lapan’s Honshu and Kyushu districts, this 
good ground cover for erosion control is called 
humilis (“low”) by Freeman-Mitford for the 
modest stature of its dark green culms. It has dull 
purple new shoots with deciduous purplish 
sheaths drying to pale yellow. Uninflated nodes 
are up to 5 inches apart, bearing two to three 
quite long branches (3 feet). Pale green leaves (8 
inches by % inch) are somewhat hairy on the 
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dull matt green lower side. A. humilis is 
distinguished from the similar A. vagans by its 
thinner culms, longer branches, and smooth 
upper surface of its paler leaves. Its rhizomes are 
also less vagabond but are fairly invasive and can 
present a problem in weather friendly to its 
growth. “Owing to the thinness of its canes, it is 
often cut to the ground during very cold weather. 
It rnvariab!y recovers to form a green carpet 
betore the following summer is very old.“‘l 

Arundinarid intermedia: 8-l 2 feet by % inch; 
n&r/~ (Nepal), pammick (Lepchal, fili nagala, 
prong nok. Native to the east Himalayas of India 
and Nepal, Bhutan, and China, intermedia grows 

to 7,ttW feet. Internodes are 15-30 centimeters. 
(61 1 inches) Thin-waked culms are used to 
make mats to cover walls and partitions.” 

,\rundinaria khasiana: 1 O-l 2 feet by % inch; 
nanrlong, u-kadac ndmlong. Native to the Khasia 
Hills of India, where it grows from 5,000 to 
6,0607eet, this species is often cultivated and is 
widely used in wattle and daub walls of 
houses. ’ i 

Arundmaria mannii: 30 feet by i/z inch; 
br~~ng (Khasial. Native to India, the laintia H~l!s. 
and Assam, it grows to 3,000 feet. Used as 
withes for binding frames of houses and for 

firewood. iJ 

Arundindria prairlii: 28 feet by %-t/z inch; 
kr~va, sampi; (Nagal. Native to India, the 
Khasia, the jaintia and Naga hills up to 9,500 
feet. Slender culms are used as lath for walls of 
houses. I4 

Arundinaria racemosa: 5-15 feet by 1 inch; 
maling INepal), phyeum miknu, mheem, 

pheong, prlhiu. Native to India, Sikkim, Nepal, 

and China, this bamboo grows from 
6,000-l 2,000 feet. Used for roof construction 
and as matting for houses.15 

Arundinaria simonii. 

4. simonii seedling: (II at 
10 days, (21 30 dap, (31 
150 days from germina- 
tion. 

‘Arundinaria simonii: 18-24 feet by 1% 
inches, 0°F 

fBambusa simonii, Eambusa viridistriata, 

Nipponocalamus simonii, Pleiobkstus simoniil. 
Native to China and Japan, introduced into 
France in 1862 by M. Simon, then French Consul 
in China, the culrns are thin walled but extremely 
strong, ideal for garden use. The species was 
energetically recommended as worthy of more 
commercial notice by 19S7 Clemson College 
(North Carolina) tests; fishing poles, plant stakes, 
and shuffleboard cues were among mentioned 
uses. The erect, olive green culms with physical 
qualitie, resembling the excellent A. amabilis 

have uninflated nodes up to 14 inches apart. The 
culm sheaths are quite persistent, dull green with 
a hint of purple at the edges, glossy on the inner 
surface. They weather rapidly to a dull brown. 

Branches are solitary in the first year on 
larger culms, then in pairs, finally a dozen or 
more on mature culms, growing in a distinctive 
steeple formation. Smaller culms may have 
numerous branches even the first year but always 
v ‘+h one dominant. Three to six leaves grow on 
r; Iranch, up to 12 inches by 1% inches on older 

culms, smaller on younger ones. Leaves taper to 
a fine tongue and are clearly tessellated. A strong 
green above, the underleaf is bicolored, 
especially towards the tip: a grey green on ore 
side of the prominent midrib, on the other, a 
simple green. The species is noninvasive and 
makes a fine hedge. Strongly recommended for 
garden planting owing to its attractiveness and 
the useful properties of its canes for fencing, 
trellises, stakes, and gates. Quite hardy and 
vigorously abundant. “An occasional leaf m-y 
have one or more slender white stripes, and in 
the cultivar ‘silverstripe’ the striping becomes 
extensive.“‘6 Hardy to Teaneck, New Jersey, on 
the Atlantic coast.” Pacific coast, to megions 
where temperatures as low as 0°F do not occur 



more often than every three to four year~.‘~ In 
lapdn, this species, known as me&kc or 
Pleioblaslus simonii, covers 14,374 hectares, 
representing 8.5 percent of the groves and 
providing 9 6 percent of their harvest. After 
~hy//ostachys bambusc~idcs (bi percent) and P. 
cdulir (22.4 percent) metake is Japan’s main 
commercial bamboo spec-ies.” 

Arundinaria i(lc-ta. 12-15 feet by Y-‘/Z inch. 
“Swltc h c dne” i$ one of two native species of 
bamboo in the continental United States, along 
WII~ A g:,gan/~ See discussion under that 
LI(X’C IW 

,Arundlnarla tc~.xJlata: S-20 feet by % inch. 
A South African bamboo used by Zulu warriors 
In constructing their hide-covered shields and by 
other forest tribes for arrows and spear handles, 
thl\ species grows in such vast stands in its native 
lands that Hamboesberg~“bdmboo mountain” in 
Atrikaans--is called after it. Named by Munro 
(lH68i for the trs\ellation of its leaves, but this 
tt~aturr~ i, much less prominent thdn other more 
tfl\tlnc 11~1% characteri&\ of the spectes; the qutte 

persistent white tulm and branch sheaths are Its 

most unique identification, not to be confused 
with any other hardy bamboo. The crowded 
lower nodes distinguish it as well, resembling 
somewhat those of Chusqucd culrou, whose 
bottle-brush form In the branch complements A. 
tt-sttd/.ltrl also shares. New shoots are “densely 
covered wi!h fine white hairs at first, smooth 
Iat(‘r, pale creamy green, often flushed with pale 
pink streaks.““’ The thin-walled, erect canes, a 
pale green maturing to deep green, age to deep 
purple, more Intense in a sunny site Uninflated 
nodes, 1’12 inches apart at base, up to 8 inches 
at midculm, bear the nerslstent though paper-thin 
sheath\, a clear whi:ca the first year, ripening later 
to a dull creamy color. Downed initially with hair 
that weathers off, the 3-5 inch sheaths are glossy 
on the inner surface. Branches usually appear in 
the second year of growth. In time, numerous 
short twigs and branches grow at each node, 
bearing three to four leaves 2’&5 inches long by 
‘1~ inch wide. These are mid-green above, mitt 
green below and slightly hairy at the base; 
tessellation 1s fine but clear and bristled more 

heavily on one edge than the other. 
“Brrgbamboes” or .‘mountain bamboo” as it i$ 
known in South Africa, is most at home in moist 
ravines 5,000-8,000 feet in elevation. “Under 
cool conditions it cannot be cdlfed invasive.“J’ 

Arundinaria vagans: 3% feet by % inch 
fPIdddsru5 viridistr;atus vagans). 

Introdu& In 189.2 irom Its native Japan into 
England, it IS extremely hardy dnd vagabond 
tvagans means wandering). Excellent for erosion 
control, this species was used on large Victorian 
estates for game cover. The culms, bright green 
ripening to a deep olive, are faintly flushed with 
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purple when shooting dnd bear persistent sheaths 
at uninflated nodes (some 6 inches apart), which 
are “bloomed conspicuously on the lower 
portion with a loose white powder.“‘z Branches 
are usually solitary. sometimes paired, moderately 
long, with 6 inch by Y-l% inch leaves hdiry or: 
both surfaces (especially near the base below). 
bristle edged, with a prominent yellow midrib 
and clear tcsscllation. Mid-green above, matt 
grey green below, in winter thev are 
characteristlcal!y withered at tips and margins. 
DIstInguished from the similar 5. pumib by 
absence of hairy ring at the base of culm sheaths 
and from A. humilis by thicker culms, shorter 
branclles, and hairy ieave\ that are a darker 
green. A. vagans is “the most invasive bamboo 
of them all, and if dllowed to get out of control 
can become quite a serious pest will smother 
all but the toughest opponents.““7 This vitality. a 
problem m hmited space, recommends the 
species as a stabilizer on steep banks or 
wherever erosion robs the soil. 

Arundinaria viridi-striata: 1 %-2% feet by 

i/i-‘12 inch. 
A dwarf ornamental lapane\e bamboo with 
yeilowish striped leave? that tend to curl in full 
summer sun, so semishady locations are 
preferred. Leaves, 2-5 inches long, smooth 
above, velvety below, In late sun-mer lose the 
stripe that earned its species name. Crows better 
in more northern climates as far north as 
Philadelphia on the East Coast and on most of 

the Pacific Coast. Mulch is recommended in 
more northern winters.JJ 

Arundinaria wightiana: lo--15 feet by I inch; 
chevan Native to western and southern India 
and Ceylon (Sri Lanka), it is -specially dbundant 
on the Nilgiris. Used for matting and basketry.J5 

Chimonobambusa. 
‘Chimonobambusa marmnrea: 6 feet by % 
inch 

(Arundinaria nrarmorea, Arundinaria kokantsik, 

Bambusa marmorea). 
Native to Japan (Honshu district), introduced into 
France in 1889, “marble” bamboo IS named for 
the unusual color of its new sheaths and shoots. 
The shoots are “pale green mottled brown and 
silvery white. Tipped and striped with pink 
maturing to a dull purple or deep purple when 
grown in a sunny posi:lon.“J6 The culms are 

quite thick walled, with prominent nodes some 6 
inches apart, bearing persistent sheaths that are 
“fringed at the base with white hairs. Purplish at 
first and dotted with pinkish grey mottling .” 
aging to “dull silver grey.” Branch complement is 
typically three, one short and two long. 
Sometimes up to five branches grow at a node, 
but always with one branch dominant. Leave, 6 
inches by % inch, end in a distinctive tongue, 

bright green above, a flat grey green below with 
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Chimwmbambusa quad- 
aangularis: rhizome and 
root system, wifh a leafy 
branch. 

J prorn~nr~~~ midrib and modrr,~te tessellation. 
C,m be fairI\ inversive once establlshed, thcugh it 
m,lkrs ‘I good potted plan!. Attractive hedges cf 
thi, \pecteq c-an he seen dt the Japanese Tea 
Gtden III Colden Gate Park in San Francisco.*’ 

The grnu\ name come5 from its rare habit 
(11 \hootlng In late fall or winter (from Grcsek 
( /i~~rnrYn. meaning winter). 

*Chimonohambusd quadrangulark 1 O-30 feet 
by % inch, 19°F. 

hative of China, introduced in lapan many 
centuric>\ dgo, the species is distlnguished, as its 
name indicates, by square culms. Thick walled, 
with strong, cl ,r-grained wood, they serve well 
‘15 gardtxn stakes. Initially dark green, the stems 
mature 10 a br;>wnlsh green with occabmnal dark 
Ilurplr blot_hes. The swollen nodes, much larger 
t&m thr> slender internodes, are 5-6 inches apart 
,!nd ringed with adventitious roots. Three to fivr 
brdnc-hrs, which snap ~JH easily, dre the usual 
complement at edrh node. The leaves, up to 9 
inches long by 1 % inches wide, are an olive 
green above, mdtt green below. The rhizomes 
w.artder, but the species is not terribly invasive as 
or,!v a few canes are produced each year. in 
a&Iltlon to 112 use as a striking garden 
ornamental, square-stem bamboo is 
recommended for tub plantings. Healthy stands 
,f it can be admlred in San Francisco at the 

entrance to the !apanese Tea Garden in Golden 
Gate Park.‘” 

This bamboo owes its abnormal shape to 
supernatural powers, according to the Chinese 
traditions that surround its groves, although in 
different areas different occult agencies are 
credited with its creation. Some say Ko Kung, a 
famous fourth century alchemist, stuck his 
chopsticks--shaved square-into the ground of a 
certain monastery. There they rooted magically 

and produced this species.49 

Phyllostachys. 
These bamboos include many resistant species with 

excellent terhnical properties of importance to 

human economy. Natural stands in China are found 

rnixed with both deciduous and coniferous forests: 

after its seedling stage, the shallow rhizome does 

not compete with deep-rooted trees. 

Of 750 bamboo plant introductions into the 

United States by 1957, 200 were of this genus, 

whose center of distribution is in China where 

nearlv all known species are native. Some were 

introduced to lapan long centuries ago, where only 

four species of Phyllosfachys dnd their variants 

p,row in general cultivation, bu+ these make up the 

biggest part of Japan’s bamboo harvest. In China, 

this genus is the principal source of paper pulp, a 

major source for construction and handicrafts, and 

an important source for edible shoots. 

Of Phylloslachys, twenty-four species and 

eleven cultivars or variants have been introduced 

into the United States, mainly through the efforts of 

USDA plant explorers, especially McClure. “The 

potentialities of this group of plants in the economy 

of the United States, especially for paper pulp and 

for uce in watershed protection and erosion control, 

remains largely untouched.“so 

Ail species of Phyt- 

tostachys are distinguished 
by a pronounced groove in 
the co/m above each 
branch-bed@ node; 
branch inlernodes are 
similarly grooved 
above their leafy 
twigs, Branches 

\ 

‘.. 
-usudly two, but 
occd siondlly three Shmllh scar- 
-rise from nodes 
with d prominent suprdnoddl 
ridge above the sheath SCdr. 

These constants of the genus are 
i//ustrdted in a midculm branch 
comjllement of P. etegans. 
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An 1829 japanese illustra- 
tion of an unidentified var- 
iegated species whose 
culm resembles square 
stem bamboo. 

Phyllostachys angusta: 21 feet 8 inches by 
1 VIM inches. 

Sha Chu. “\tone bamboo,” in its native China, 
the species name refer\ to hard culmwood that is 
used in fine furniture. Nonprominent nodes are 
t-1 0 rnrhc:s apart. Midseason shoots are free of 
brtternrss. ntroduced into the United States in 
1907, the species is hardy a*! far north as 

Washrngt: n, D.C., on the East Coast.51 

f%y//osldrhy3 dfCdnd: 27 feet 3 inches by 
1 5/~r> inches. 

Introduced Into the U.S. in 1926 by McClure 
trclm Chtna. where its early shoots are eaten and 
culms are used for matting and lanterns. The 
speciftc arcam (“hidden”) refers to “the peculiar 
way rn whrch the dormant buds at lower culm 
nodes become partially covered by the extension 
of the nodal ridges.” This trait and “the tall 
strongly arched lrgule of the lower culm sheaths” 
serve to distinguish the species from t! nuu’a, 
whrch it resemblrs.51 

*Phyl/ostachys dUffad: 30 feet by 1 % inches, 
~-4°F. 

Native to China, cultivated in Japan for many 
centuries where it is known as “phoenix 
bamboo” and “fairyland bamboo.” The Latin 
specific “golden” can be misleading since zanes 
are usually more green than gold, especially in 
shaded areas. Widely cultivated in Europe since 
the 1870s. popular in South America, it was the 
first Phyllosfachys introduced into the United 
States, in Alabama. 1882. The short, swollen 
mternodes and zigzag basal nodes of P. aurea 
are a striking characteristic of the species, and 
the ornamental value of this easily identified 
distinction is exploited in China and Japan for 
walking sticks and umbrella handles. Bone hard 

but superflexible, with the inflated oasal 

internodes forming a natural handle to snuggle in 
the human hand, “fish-pole bamboo” fas the 
species is known in the United States) has 
probably landed more fish in the southern states, 
where it was most available, than any other 
single material. Excellent, too, for fan handles, 
clothes poles, bean poles, and plant stakes- 

Cross section of a grooved 
internode of Phyllostachys 
aurea (golden bamboo). 

The crumpled lower culms 
are a distin,uishing feature 
of Phyllostachys aurea, 
among the most common 
hardy bamboos in :he 
Western garden. 

branches are left on to stake tomatoes and other 
climbers since untrimmed canes offer more 
support. Pipe stems are made from branches and 
the tips of culms, which always stand stiffly erect 
in this species, even with the light source from a 
single side during growth. 

New shoots are edible, olive green to rosy 
with small brown snots. The culms taper from a 
stout base to a slender tip, a bright green aging to 
a pa!e vettow Only basa! culm sheaths are , - - 
persistent-for years-rosy, with violet streaks, 
maturing to a dull yellow. Nodes are crowded at 
the base, l-3 inches, up to 10 inches and more 
in midculm. A cylindrical swelling, like an eggcup 
in shape, occurs below each joint in culm and 
branch. Stiff and upright branches are typical of 
the genus and occur in unequal pairs, with 
sometimes a third between, beginning as high as 
twenty nodes (13 feet) above ground in one 
mature 27.foot culm examined. Internodes of 
branches, like those on culm, are deeply grooved 
(“sulcate”) on alternate sides above branchlettes. 
Leaves, two or three per twig, 4-7 inches by % 

inch, are bristle edged more prominently un one 
margin, smooth on both surfaces, light pea green 
above, sea green below. Khfzomes are very slow 
moving, and the species forms fairly tight clumps. 
Hardy at least to Washington, DC., on the 
Atlantic Coast, Pacific Coast to British 
Columbia.53 
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Phyllostachys aureosukata: 33 feet by 1 I/Z 

inches, 0°F 
tP. nevinii-early rnisidentrfication in United 
States). 
Ndtive to Chekiang Province in Chind, introduced 
into the United States in 19t77 ” golden-groove” 
bamboo, as its name indi~ates~ is distinguished by 
a greenish-yellow sulcus (groove) on internodes 
above the point of insertion of the branch 
complements. New culms are rough to the touch 
and, in the first ydrd or so of some, two to three 
nodes are strongly “geniculate” !from L&in 

geniculatus, meaning “with bended knee”); that 
is, they are abruptly bent at a sharp angle in a 
zigzag fashior.. This kink, an oddity rarely found 
in any other species, increases the ornamenkai 
interest of the species but decreases its 
commercial use. Its wood, in fact, is not of 
superior quality, but mature culms are 
recommended for fishing poles, plant stakes, and 
similar uses. Next to P. aurea and P. 
hambusoides, this species is one of the most 

widely cultivated bamboos among the 
Phyllostachys in the United States, owing to its 
ample distribution by the USDA in the 1920s as 
a “stake and forage bamboo.” Edible midspring 
shoots are free of bitterness, even uncooked. 
When shooting, “the soecies is easily recognized 
by the pale green culm sheatlhs with m; .s’ 
slender whitish stripes, a pair of prominc4.1 
auricles at base of the lance-shaped sheath blade 
which is bristled except on sheaths near base of 

culm.“5J Leaves, two to three to a twig, are 6 

inches by % mch on new culms, smaller on 
older ones. Hardy to Philadelphia on the Atlantic 
and to the Columbia River or farther north on the 
Pacific Coast. 

* Phyllostachys bambusoides: 30-72 feet by 
l-5% inches, 0°F 

(Pbyllostachys quilioi, Phyllortachys reticulata, 

among Japanese botanists). 
This is the “Japanese timber bamboo” in the U.S. 

trade. In Japan, of 662 species. 61 percent of the 
bamboo harvest comes from madake 
tmah-dab-kayb as this species is known there, 
The most versatile and preferred among all 
Phyllostachys for construction and other 
industrial uses, madake is excellent also for 
erosion control. Erect culms lean towards the 
light at grove margins. Mature ones are fairly 
thick walled; small culms of a new grove are 
suitable for plant stakes, lug poles, and fishing 
poles. Good quality split fishing rods have been 
made experimentally with P. bambusoides. 

Culms are durable living or dead: Stalks of 
madake are known to remain leafy up to twenty 
years in a grove. 55 Edible midspring shoots are 
somewhat bitter raw. 

Among twelve species carefully tested during 
World War II for ski pole construction, this 
species and A. amabilis were found superior to 



SPECIES: TEMPERATE AND TROPICAL 169 

Phyllostachys bambus- 
oides, vdr. castillonis. 

~11 others for workability.5’s Planted prrhaps more 
wldrly in the Unlled State% thdn any other 
bamboo. It i\ most recommended by the USDA 
to 5ucc eed in U.S. rurdl economy smce its use 
%pan\ construe tlon and edible sprouts. 

Two other species resemble madake: P. 
vlvah c ulms art‘ less str,light, more thin walled, 
earlier shooting, and faster growing. P. viridis has 
pIgskIn dimpled internodes that can be felt with 
semitive fingers or seen with a 9x lens. 

Madakr i’r recommended in the Gulf region, 
tlir Edst Coast to Washington, D.C.. West Coast 
from central California north, where winters are 
cool but not below 0°F. 

Four distinct horticultural forms of P. bambus- 

oidc.5 are found at the LJSDA Plant Introduction 

Station near Savannah, Georgia, where rhizomes of 

many hardy bamboos are free for the digging in 

February each year. 

ALLCOLD. Sometimes listed as P. su!phured. 
Culms. much smaller than madake type, are bright 

y4low at sheath fall with lower internodes some- 

times thinly striped with green. A white or cream 

stripe is found also on occasional leaves. 

CASTILLON. “Undoubtedly the most impressive 

member of the Phyllostachys for ornamental pur- 

pases.“57 The 30-foot bright yellow culms show 

green 5la5hes on grooves of culms and branches. 

“Golden brilliant bamboo,” the Japanese call this 

cultivar, which they consider a spontaneous muta- 

tion of P. bambusoides. Highly prized as an orna- 

mental in Japan and China, it was introduced into 

European cultivation in France by 1886. From 

there, rhizomes found their way to the collection of 

Henry Nehrling in Florida at some date prior to a 

1916 USDA introduction directly from Japan. 

Culms are considerably smaller than the species 

type, and the edible late spring shoots are less bitter. 

Castillon grow5 to full size in an area 25 feet 

across at least, after eight or more years. Initial 

planting should be 6-8 feet apart each way. 

Recommended in the United States in the northern 

Gulf region, East Coast probably to Norfolk, Vir- 

ginia, and milder parts of the West Coast. Hardy to 

5-0°F. A few degrees lower severely injures the 

plants.5e 

SLENDER CROOKSTEM. 48 feet by 2% inches, 

about 0°F. Many culms of this cultivar are curved 

near the base, and they are more slender for height 

than species tyr It was introduced in 1925 into 

the United States from China by McClure. Culms 

are preferred to species type for harvesting nuts. 

Dark green above, brilliantly glaucous below, the 

leaves of this bamboo once seen in a slight breeze 

are not soon forgotten. 

Zones: northern Gulf region, Eact Coast to 

Norfolk, Virginia, milder parts of the West Coast.59 

WHITE CROOKSTEM. Introduced into the United 

States by McClure trom Dragon Head Mountain, 

Kwangtung, China. Like slender crookstem, serpen- 

tine curves bend base of culms, which differ in 

plentiful deposits of white powder that obscure the 

green of old culms almost completely.b0 
-___ 

Phyllostachys bissetii: 22.5 feet by % inch. 
Entered the Cinited States from Szechwan, China, 
in 1941. “One of the hardiest Phyllostarhids 
under observation” at Savannah, Georgia, USDA 
groves and clne of the first to shoot in spring.“ 

Phyllostachys rongesta: 25 feet 4 inches by 
2% inches. 

Arrived in USDA Savannah groves in 1907 from 
Chekiang, China. Midseason shoots have only a 

slight bite. Strongly tapered, stiffly erect culms 
with nodes 3%-10% inches apart are similar to 
P. nrgra var. henon but are more tapered and 
less coated with powder.62 
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A flowering twig of Phyl- 

lostachys bambusoides. 

Phylhstarhys decora: 23 feet 7% inches by 
1 % inches. 

Mri Chu, “beautiful bamboo” in its native China, 
this species entered USDA Savannah groves in 
1938, sent by McClure from Hoi-wai Monastery 

in Kiangsu. Midseason shoots.b3 

‘Phyllostachys d&is: 40 feet by 2% inches, 
-4°F. 

Culms with prominent nodes are strongly 
tapered, often strongly curved. Shoots lean 
towards light during most active growth, then 
straighten up. The early spring shoots are among 
the niost esteemed in central China where the 
species is native, but the culms are weaker for 

industrial purposes than many other specirs. May 
produce culms of maximal size in seven to eight 
years under favorable conditions, but drought 
retards this bamboo. Endures 0°F or less but 
won’t prosper in fi?quent low temperatures. 
Mcllhenny rated it the most rapid and prolific of 
bamboos at the Avery Island, Louisiana, groves. 
Recommended zones: Gulf, East Coast to 
Washington, DC., West Coast except extreme 
north and south. P. dulcis grows in USDA Glen 
Dale, Maryland, groves, where -4°F is :he 
minimum temperature.64 

~Y~~tachp elegans: 32 feet 5 inches by 2% 

Distinguished from others of this genus by small 
lance-shaped leaves especially hairy on the lower 
surface. Rusty brown freckles appear on culms in 
direct sun; internodes are 1-12 inches long. It 
was sent from Kwangtung (1936) and Hainan 
(1938), China, by McClure to USDA. Fa chuk, 
the Cantonese name for this species meaning 
“flowered”‘or “embroidered bamboo,” refers to 

the marking on the culm sheaths. In Kwangtung, 
it is known as man sun or man chuk, “elegant 

shoot,” or “elegant bamboo,” a beautiful 
ornamental with superior flavor and quality 
sprouts and relatively poor culmwood.b5 

Phyllostachys Nexuosa: 30 feet by 1% inches, 
-8°F. 

Native of China, the culms of this bamboo are 
either straight or flexuous and zigzag. Midspring 
edible shoots are acrid raw. The medium quality 
wood is good for all standard bamboo uses for 
poles of this dimension. Hardy to -8°F with 
minor foliage damage. 

Zones: East Coast lo Philadelphia; West 
Coast possibly to Vancouver.bb 

Phyllostachys glauca: 33 feet 6% inches by 
1% inches. 

From Kiangsi, China, to the USDA in 1926 via 
McClure. The early midseason shoots are 
relatively free from bite and bitterness, even 
raw.67 (Culms of this species, misnamed P. 
flexuosa, have been tested by Glen in 1954.) 

Phyllostachys makinoi: 60 feet by 2% inches. 
Introduced by USDA from Taiwan in 1951, this 
species has stiffly erect midseason shoots. During 
World War II, culms were imported into the 
United States for rug poles and as [an inadequate) 
substitute for A. amabilis in split-bamboo fishing 
poles, when supply of A. amabilis was cut off 
from mainland China. One of the most important 
commercial bamboos for scaffolds and 
constructions in Taiwan, curiously undistributed 
in the United States.68 

Phyllostachys meyeri: 35 feet by 2 inches, -4°F 
(estimated). 

Introduced to the United States from ChIna in 

1907 by F. Meyer. Tests show mature culms of 
“Meyer bamboo” are among the finest, strongest, 
and most versatile of the Phyllostachys genus. 
Excellent for fishing poles and nut harvesting; the 
longer poles are used for deep-sea fishing, and 
larger ones make good heavy plant stakes. 
Branched tops of all culms make excellent 
supports for vines such as lima beans and sweet 

peas. 
Zones: Gulf region, East Coast to Norfolk, 

\lirginia, most of West Coast.b” 

Phyllostachys nidularia: 33 feet by 1% inches. 
“Big node bamboo,” Taai Ngaan Chuk in its 

native China, has culms that are strong and useful 
whole but do not split well: The lower internodes 
are frequently semisolid to solid. “Vigor and 
widespread occurrence in China suggest this 
species is worth trial for soil and water 
stabilization on hills or levees and for production 
of shoots, which are both among the best for 

flavor and the earliest on the spring market in 
Canton, where its shoots with chicken is a 
favorite dish.“‘O At Sun Chuk, another 
Cantonese name for the species, meaning 
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Phyllostachys nigra /black 
bamboo) i.9 a favorite orna- 
ment&, with excellent 
co/m wood prized for rab- 
inetwork and furniture by 
the Jap.mesr. 

“writing brush bamboo.” derives from the shape 
of these shoots, thought to resemble a brush. 
Another name, So Pa Chuk, “broom bamboo,” 
presumably suggests use: The big nodes offer a 
good grip on the handle, perhaps. 

*Phyllostxhys nigra: 26 feet by 1% inches, 0°F. 
Native to southern China, anciently introduced to 
lapan, in 1827 black bamboo became the first 
hardy oriental bamboo to ramble in Western 
ground. Its color, striking stance, and hardiness 
soon made it a fairly common pleasure on a 
privileged lawn: “All sun-worshippers who wing 
their flight southward with the swallows, know 
the Black Bamboo as one of the chief 
ornamentals which zrace the gardens of the 

Riviera.“” The distinctive culms are first green 
but weather usually by the end of the first season 
to a fairly or very solid black. Some culms, more 

rarely, mature to a deep purple black. Late 
midspring shoots are edible. Culms are thin 
walled but durable. “The wood is hard enough 
for substantial cabinet work, and it is very 
cleverly used by oriental cabinet makers for 
decor .,.,ve panels and inlays, as well as for 
interior finish.“‘* If growing as an ornamental, 

remember that culms darken well in direct 
sunlight.73 

Phyllostachys nigra, cultivar Bory: 0°F. 
This bamboo has larger, more erect culms than 
the typical form, and it develops a few scattered 
purplish to brown spots in place of the black 
spots that ultimately cover lower internodes more 
or less completely in black bamboo. Bory h;ls 
extremely limited distribution in the United 

States.7J 

Phyllostachys nigra, var. henonis: 54 feet by 
3% inches, -5°F. 

Henon is among the hardiest and handsomest of 
Phyllostachids, native to southern China and long 
cultivated in Japan, from whence it was 
introduced into the Unit4 States in 1909. Henon 
bamboo is a graceful giant, thin walled, but 
strong. Culms subjected to comparative tests 

during WWII in pound resistance and fracture 
chdrdcteristics showed somewhat superior 
performance to P. bambusoides. Late midspring 
shoots are edible but remove bitterness with a 
few changes of water when boiling. 
Freeman-Mitford calIs Henon “the most beautiful 
member of a beautiful family which droughty 
summers do not parch dnd ice-bound winters do 
not starve.“75 

Botanists believe Henon bamboo to be the 

true biological species and the smaller form to be 

of garden origin. But the smaller was described 
first so botanical etiquette requires considering 
Henon as the cultivar. Its culm is not black, 
contrary to its Latin name. “Looking upward from 
within the clump, one sees a canopy of green 
foliage supported on innumerable slender pillars. 
Young culms are rough to the touch, until the 
short stiff hairs fall away from the surface; fresl;ly 
divested of their protecting sheaths, they show a 
surface bright green, perceptibly dimmed by a 
thin film of white powder. In age, the powder, 
now off-white, all but obscures the original green, 
or where sun and rain beat upon the culms and 
swaying leafy branches sweep their surfaces, a 
rich lustrous golden hue may be revealed. 

“As compared with mature culms, the young 
shoots are quite distinctive and infinitely more 
spectacular in their appearance, which they 
derive principally from the enveloping sheaths. 
These are an unspotted tawny hue, tinted with 

wine, and softened by an inconspicuous coat of 
spreading brown hairs. The sheath blade stands 
at the top, flanked at its base by a pair of 
4l-developed dusky auricles fringed with 
lavender bristles. Pressed against the culm or 
slightly spreading, the durable and persistent 
sheath blade suggests a bright, krislike [wavy] 
dagger. As its functions are completed, each 
sheath, in turn, take5 on a light tan color, 
beginning along the upper margins as the tissues 
dry. Presently it falls to ihe ground, revealing its 
polished inner surface and leaving behind the 
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Shoot of henon bamboo 
(Phyllostachys nigra, var. 
henonis), with sheaths 
showing inner adaxial (or- 
face (above) and outer ab- 
axial view (below). 

Shoot of moso (Phyl- 
tostachys pubescens). 

fresh and spotless green internodes of the young 
culm.“76 

Zones: Gulf, East Coast possibly to 
Philadelphia; West Coast probably to the 
Columbia River or even farther north.” 

Phyllostachys nuda: 34 feet by 1% inches, -8°F. 
From Chekiang Province, China, introduced in 
thra United States by Frank Meyer in 1908. Its 
~~tllblc~ shoots are excellent, though a trifle bitter 
when rdw. Mature culms are not highest 
1ndustri.J quality but are locally useful for fishing 
poles, plant stakes, and all-around farm use. This 
species i5 quite hardy, perhaps the hdrdiest 
Phy//osldc hys. It flourishes near Glen Dale, 
Maryland, USDA Plant Introduction Garden dt 
the land of George Darrow. 

Zones: Gulf, from southeast Texds eastwdrd; 
East Coast to Maryland; West Coast probably to 
Vancouver. At -8°F P. nudd suffered minor leaf 
damage near Wdshmgton, D.C.78 

Phyllostachys propinqua: 23 feet 4 inches by 
1 % inches. 

Sent by McClure in 1928 flom Kwangsi, China, 
to the USDA. It looks like P. mryeri but lacks the 
narrow line of white hairs on the base of culm 
sheaths of that species. Midseason shoots.‘9 

‘Phyllostachys pubescens: 38-70 feet by 3-7 
inches, 3” F 

(Ph y//ostdc hys edulis; Phykalachys milk by 
earlier botanists). 
Mo.ro, as this major commercial species is 
known in Japan, was introduced there from 
China dround 1738. From there it arrived in 
Europe about 1880 and dround 1890 reached 
the West Coast of the United States. 7i1is species 

covers some 2 million hectares of China’s present 
2.9 million hectares of bamboo forest and 
represents roughly 22 percent of the bamboo 
harvest in Japan.00 

The culms are larger in diameter for their 
height and more tapered than most bamboos. 
“The largest and handsolnest of the giant hardy 
bamboos . with foliage more feathery and 
attractive than any other species of the genus.“8’ 
Although the quality of the early to midspring 
shoots is a bit below many other P.6yllostachys 

species, their large size makes moso the central 
species in the bamboo-shoot business in both 
China and Japan. The winter shoots of moso, on 
the contrary, are excellent, an esteemed delicacy. 

Dig moso early as December, 

undeveloped, supertender. 

An infrequent, prized ab- 
normality in moso culm 
development produces tor- 
toiseshell bamboo. 





174 THE BOOK OF BAMBOO 

_- 

Some say the origin of the name moso 

is rooted in a tale abol;t this es’eemed 

midwinter dish: “This bamboo is named 

after Meng Tsung [Moso in Japanese], one 

of the twenty-four paragons of filial piety. 

HIP mother having fallen sick, craved for 

soup made from the young shoots of 

bamboo in the depth of winter, when such 

things are not to be had. Meng Tsung 

betook himself to a bamboo plantation, and 

wept so plentifully that the ground was 

softened and an abundance of young shoots 

sprang UP.“~~ Others, more prosaically, 

clarm the name moso derives from mo chu, 

“hairy bamboo,” the popular Chinese name 

given to the velvety culms. The value of 

moso shoots about equals the harvest of 

culms in a typical Japanese grove. Most 

canned shoots imported into the United 

States are of this species. 

Moso is distinguished from other 

Phyllostachids by relatively short lower 

internodes in the strongly tapered, furry 

culms and its unusually small leaves, 

commonly 2-3 inches long by Ye-% inch 

wide. Perhaps moso’s small leaves suffice 

for this giant which towers above most 

competing vegetation. By contrast, the 

diminutive Sasas, the smallest bamboos in 

the world-which are found in northern 

lapan-have the largest leaves among hardy 

bamboos to gather as much sprinkled 

sunlight as possible at shady ground level. 

(See S. palmata and 5. tessellata, the latter 

with leaves up to 2 feet long, 4 inches wide 

-nearly ten times the size of moso leaves.) 

Moso is the most difficult of the 

Phyllostachys to propagate. New plantings 

grow slowly, fail often when soil and water 

conditions are less than the best. Hardy on 

the Fast Coast to Wilmington, North 

Carolina, on the West Coast perhaps to the 

Columbia River.83 For extensive information 

on moso use and cultivation as practiced in 

Japan, see Chapter 8. 

“P. pubescens ic. a plant of consumate 

beauty. The great, broadly arched culms 

heavily burdened with masses of tiny leaves 

suggest giant pale-green ostrich plumes. 

Though the wood is relatively soft, the 

culms aCe much used in the Orient and are 

perhaps second only to P. bambusoides in 

their versatility. Used for heavy construction, 

cables, well-drilling equipment, tubing for 

piping salt brine, water, and gas, children’s 

toys, mahjong tiles, and tobacco pipes (from 

dwarfed culms). The rhizomes are 

commonly used to make walking sticks and 

umbrella handies. 

“Abnormal forms of this species with 

slanting nodes and pot-bellied internodes in 

the lower culm, called Tortoise-shell 

bamboo, are much prized and even 

venerated in the East. Living, they are 

transplanted to gardens where with proper 

care they can last a number of years but 

without reproducing their rare character. 

Dead, they may be enshrined behind an 

incense bowl or used to other decorative or 

magical purpose.“84 

Freeman-Mitford believes that the 

zigzag deformity of such culms is owing to 

“the repressive action of stiff soil,“85 but he 

fails to explain why only this species would 

react to repression. 

Phyllostachys purpurata: 18 feet 4 inches by 
% inch. 

Commonly arched and slender zigzag culms, 
with rather long internodes (up to 14% inches). 
Culm sheaths characteristically purple, for which 
the species is named. Sent to the USDA in 1938 

Midculm branch compie- 
ment of Phyilostachys 
purpurata. 
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\ 
3. 

Phyllostachys w/m sheath 
tips of eight species. (1) P. 

aurea. (2) P. flexuosa. (3) P. 

nidularia. 14) P. purpurata. 

i5) P. rubromarginata. 161 

P. viridi-glaucescens. (7) P. 

viridis. (8) P. vivax. 
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from Kwangtung. China, by McClure. Cultlvar 
%/ic!srcm: 9-12 feet culms with the basal section 
solid J-6 feet or nlorr. Midseason shoots with 

slight blte.8” 
(‘ultivar S:ra~gh!s~r~n 3 1 fpet 4 inches by 1 l/z 
Inches. Nearly double !he height of typical P. 

purpurdl,t. More stlfily erect. nodes le55 
prom~nc’nt. \hraths wine colored but suffused 
wth grren.“~ 

A vc’rv hdrdv and plentiful super propagator irom 
ChIna. Among twentv-5cvcn bamboo 5pecles 
grown sucrc~Jully in Alabama experiments over 
thlrtk vear\,. thi\ bamboo produced more dry 
pounds 01 wood and more pole5 15 feel or 
longer per a< re than anv other. II al\o proved 
among the three hardlest of all tested species and 
4iowcad “rem’.~rkably high survival” (86 pert-ent) 
oi rhl/omc+ in plantings. It5 production and 
5urv1val w(~re not only grratcr but sigmfir antly 
grcatttr than other bamboo\ tc\ted.“” In a 
personal (ommunl< ation rSav,~nnah, November 
19801 Wdlttar Iidwl,~y. dlrcbctc,r of the USt>A 
S.l\annah, Gcsorgia, hardy bamboo grove5 for 
twent\ vckar’r, stated that thi\ sp(~ I<‘\ d4~led the 
rhl/ome produc tlon of any other ‘,pecies of thts 
genus. 

Long 5lt~nd~~r ( ulm Intc~rnocirs-- IO inches 
and man---art> a notlc t~ablt~ c harac ier trait of P. 

rul,rom,rrg~n,~(,r. whlc h account\ for it\ use <:\ 
\hrpherd’s p~oe\. C ulm5 are c%rrct to strongly 
c ur\td. In it\ natlvcs (‘hlna. It i\ cultivated mainh 
tar cdiblt~ shoot\, whir h rmtlrge late in the 
hr,lcr,n ()thcar c ulm use+ lncludc stakes and 
l),~\k~~t mat(lrldl. The c ulm shca:hs mahe coler5 

tor the block-printmaker’s barren. Unli5ted b\, 
nurserlr\, or rare, and virtually unmentioned in 
the usual lists oi hardy bamboos, this spclcie5 is a 
cd5tl ;li mv5teriou5 ncglrct. 

&tic ~mnlc~&tl /c~nc’c southeast l-rxa5 
c~astward. Ea\t (‘east pc~s~~bly to Philadelphia, 
West (-east a\ iar north a\ Van, ouver.A” 

Phyllo.~iac hyc viridi-glau(cl.\c.clnc: 35 ieet bv 2 

in\ hrs, 4°F (e\!imatel. 
N.ttl\e of China, grown in Europe sin<-e i846 and 
in thcl UnIted State5 sinccl 19 $7. .The erect culms 
havri prominc nt nodes. The pole5 have not been 
t~~stecl for tee hnologlcally fmportant propertte5 but 
appear to be oi excellent quali!y, wetI worth trial 
growth\. Early spnng shoot< are edible, almost 
without bItterm eLen when raw. A vigorous 
and hardv spc~~rs, curiously rare in cultivation, 
unlist6.d by nur\eries.9” “Recognl7ed primarily by 
the hnlliant blue grern 5heen on the under<!de ef 
leaves.“‘” Zones: Gulf region irom southeast 
lexas eastwards; East Coast possibly to 
Philadelphia or iarther north; West Coast at least 
to the Columbia River.‘” 

Phyiiostdchys viridis: 50 feet by 3% inches, -8’F. 
Fir5i Introduced into Europe from Chind around 

1880, the slightly curved culms oi P. vrridis are 
distinguished by minutelv dimpled “pigskin” 
Internodes that can be felt with sensitive fingers 

or seen with a 9x lens. The edible midspring 
shoots are quite good, almnst without bitterness 
even raw. Mature culms arc said to have 
excellent technological properties. 

Zones: Gulf region from southeast Texas 
eastward; East Coast possibly north to 
Philadelphia. West Coast to Vancouver. Near 
Washington, D.C., at -8°F this species suffered 
leaf damage only.” 

*Phyllostachys ViVdX: 70 feet by 5 inches, 0-5°F. 

Introduced into the United States by Frank Meyer 
in 1907 from Chekiang Province, China, this 
specie5 resembles P. bambusoides but is a more 
rapid and btronger grower, sending up shoots 
(free of bitterness! two weeks earlier in 5pring. 
Extremely vigorous, It reache5 maturity more 
quickly than P. bamburoides. whose cuims are 
much thicker walled. P. vivax “completely 
shaded and killed the growth of P. bdmbuwidw” 

when the two were planted stde by side, 
ace-ording to E. A. Mctlhenny’s experience at his 
jungle Gardens In Avery Island, Louisiana, the 
largest bamboo groves in the continental United 
states. A stnklngly beautliul specie5 with elegant 
drooping foliage, easilv recognized at d distance 
once known. 

Zone,. southeast Texa5 eastwards; East 
Coast to Norfolk, Virgmla; We*,t Coast probably 
to the Cotumbi, River.‘J 

Was. 
The Sass species are distributed in several genera 

by different authors. The Guidebook of the Fuji 

Bamboo Garden reckons Sasaella species at 132, 

Sdsa species at 405, fscudosdsd at 3.” 

*Pseudosasa japonica: 18 feet by ti inch, 0°F. 

(Arundinaria japanica, Bambusa merake, Sasa 

japollica). 
Abundant in central Korea and Japan, its origin 
uncertain, P. japomca wa5 introduced into 
France in 1850 and around 1860 became the 
first oriental bamboo spec-ies introduced in the 
United States.9b The supererect culms of mpfakc, 

or “arrow bamboo ” as thi5 species is known in 

lapan, are straight is its name implies and 
5kinnier than you’d imagine pos5ible to support 
the orderly mass of dark green leaves gruwing 
four to twelve in ‘ cluster frnm the semierect 

branches at the upper nodes. The culm sheaths, 
often as long as the internodes or longer, are 
quite persistent. Branches usually single, 
sometimes two cr three at the uninflated nodes, 
roughly 10 inches apart. Leaves are 5-l 3 inches 
long by Ye-2 inches wide, glossy above, glaucous 
below, with a conspicuous yellow midrib. Easy to 
grow, slow to spread, quite hardy, with abundant 
and attractive foliage, P. japonica is among the 



SPECIES: TEMPERATE AND TROPICAL 177 

most common and popular ornamental bamboos 
in a number of Western countries “For hedging 
and screening purposes, this species is without 
equal, and the mature canes, when ripened 
propert\, are emrnently suitable for garden 
purposes, even though they are fairly thin walled. 
II also makes a fine tub plant.““’ 

Large groves can be found at least d5 far 
north as Washington, D.C., on the East Coast, 
where the Benedictine monks of Saint Anselm’s 
Abbey (Brookland. D.C.) are happy to share their 
abundance. Hardy on the Pacific Coast to the 

Columbia River or more.RO 
“when plan!rd on thr wes: ail d norih of a 

peasant’s cottage, this bamboo grows thick and 
bushy and forms an excellent shelter against the 
wrnd. Its stems are an tndispensable household 
anrcle, used for rarsing well buckets and for 
tences. For catching shell fish fPinna japonica 
and h+~arr~~ariaJ the tallest specimens are 
~electeci, cut rn late autumn and stored during the 
wrntrr In a smoky place. In early spring they are 
bent over a fire and an Iron hook affixed to the 
end. With thts Instrument the bottom of the sea 
is dredged. Cut into lengths of 6 or 7 feet, it is 
planed together to form a fish stew, whrch 
floating in the sea serves to keep tray fish and so 
iorth altve. 

“it bears the cold well, IS very easy to 
c ultrvate, grows in soil half earth, half stone, and 
flourishes exposed to the violence of seashore 
waves. Plants growrng on hillsides or rover 

embankments expose their rootstocks, and they 
hang rn the water without suffering any loss of 
strength or luxuriance. These qualities render it of 
great use rn :he constructron of kase (groins) a5 a 
protection against floods. The Bow of a side 
current is obstructed by planting bamboos on the 
banks of a large river or at the waterline of a 
dike where it IS feared the water may break 
through. When they begin to grow thick and 
close, the Inner face ill stopped up with straw, 

earth and stones, vegetation, or the bark of trees. 

Such kascx are absolutely necessary as a 
protection against floods. 

“Smaller canes are used by the common 
people plaited together as ceilings, for the 
framework of mud walls of houses, for the 
frames of round fans, for all sorts of baskets, the 
ribs of umbrellas, and many other purposes.“99 

Sass drsricha: 2-5 feet by % inch, 10°F. 
fArundindrid dktkhd, 6d”hUSd CfiSliChd, 

&&WSd ndnd!. 
Ndtive to Japan, from where it wa5 introduced 
into Europe in the late 1860s. “dwarf fernleaf 
bamboo” is named for its distinctive foliage that 
is fernlike in sunlight but more open in shade. 
Lx5ticha, “arranged in two rows,” is the name 
given by Freeman-Mitford for the paired leaves 
that distinguish the species in a sunny site. Culms 
are bright green, often shaded purple. The 

sheaths, downy at first, are not persistent. 

Pscudosasa japonica. 

Uninflated nodes are 4-6 inches apart; branches 
generally one per node but sometimes in pairs. 
Leaves are somewhat downy, 2% inches by % 
inch, with fine bristles on both edges, bright 
green above, a dull flat green below. S. distich 

has active rhizomes that can be fairly invasive. 
Zones: hardy as far north a5 Philadelphia on 

the Atlantic Coast and most of the Pacific 
Coast.roo 

*Sass kurilmsis: 10 feet by % inch. 
The most important Sass economically is S. 
kurilensis, which abounds even in deep snow 
farther north than any other bamboo. Culms are 
3+ meters high, l-2 centimeters f K-% inches) 
in diameter, yield 45 tons per hectare (about 18 
tons per acre) for particle boards, according to 
the Experiment Forest at Hokkaido University. 
The species “prevents erosion, but disturbs 
regeneration of trees and hinders foresters in 

summer work. In 1978, about 600 tons of 
Sass shoots were used for food in Japan, and 
87,000 bundles of culms were produced for 
agricultural, horticultural uses, and bamboo works 
in Hokkaido Prefecture.“l”’ 

In Hokkaido, Sass species represent 100 
million tons of vegetation, one sixth of the total 
wood growing, so industrial use is being 
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Sasa kurilensis, “Nema- 
gari-dake” in Japan, braves 
more northern latitudes 
than any other bamboo in 
the world. 

researched. Fiber dimension makes Sass pulp 
better for thick paper and fiberboard than for thin 
paper,. Cost of gathering and bundling Sass for 
pulp products is an economic block. Research on 
pulp production dominates the intense Sass 
studies of the last thirty years, but a possible 
cancer cure from Sass leaf extract has recently 
stirred keen interest. “This species often covers 
whole mountains. On January 23, 1902, 21 1 
soldiers of the Aomori Regiment started for MC. 
Hakkoda, but they lost their way, and owing to 
the violent snow storm strayed by accident into a 
vast growth of this species and almost all of them 
were frozen to death on january 25.” (Fuji 
1963:64.) 

*Sass palmata: 7% feet by % inch, D”F. 
(Arundinaria palmata, Bambusa palmatal. 
Native to Japan, 5. pa/ma& covers huge areas in 
the mountains there, and its thick-walled culms 
are used as a pulp source in manufacturing 
hardboard. Introduced into Europe in the 1880s 

and into the United States in 1925. New culms 
are a brilliant green, often curved at the base, a 
powdery white below nonprominent nodes 
rougljy b inches apart; internodes later covered 
with brown splotches. Culm sheaths, a greenish 
white turning straw colored, hang on until 

ragged. Branches are single at some mid and 
upper culm nodes, with one or two secondary 
branches often growing later from the primary 
branch. Leaves 4-15 inches long by l%-3% 
inches wide, bright pea green above, silvery 
below, thick and leathery to the touch, clustered 
“palmately”-like a hand and hence the name- 
on the tips of culm and branches. Only !%a 
kssellata among the Sasas has larger leaves (up 
to 24 by 4 inches). According to Young, palmata 
is a “strikingly handsome outstanding 
ornamental.“r”’ Leaves wither at the tips znd 
margins in very cold weather, replaced by fresh 
bright greenery in the spring. Aggressively 
invasive. Confine it unless you want it 
everywhere and your neighbors agree. Hardy as 
far north as Boston on the Atlantic Coast, to the 
Columbia River or farther on Pacific; does not 
thrive as well rn long southern summers.‘03 

Sass punlila: 2% feet by % inch. 
(Arundinaria pumila, Bambusa pumila, 

Nipponoc-alamus pumilis, Plrioblastus pumihl. 

Native to lapan (Honshu, Shikaku, and Kyoshu 
districts), an extremely hardy and hyperinvasive 
dwarf species, useful in erosion control. The only 
smaller bamboo is Sasa pygmaea (10 inches by 
‘116 inch). The slender, dull purple culms-dull 
green when new-are distinguished by a thick 
white bloom beneath the uninflated nodes, 6 
inches apart, where single, sometimes paired, 
branches bear five to seven leaves up to 7 inches 
long by %-1/J inch wide. The dark green leaves 
are sharply tapered, hairy on both surfaces, 
bristled at the edges, clearly tessellated, a dull 
matt gre.?n on their lower surface. The 
moderately persistent culm sheaths, purple fresh, 
straw colored dry, are covered by a ring of hairs 
at the base in those at upper culm nodes. This 
last feature serves to distinguish this species from 
A. vagans with which it is often confused. 
Pumila means “little.” The species was named 
by Freeman-Mitford when introduced into 
England in the late nineteenth century.ro4 

Sasa pygmaea: 6-18 inches by ‘116 inch. 
(Arundinaria pygmaea, Bambusa pygmaea, 

Pleioblastus pubescens, Pleioblastus pygmaeus 

Sasa variegdta, var. pygmaea). 
The world’s tiniest bamboo, native to Japan 
where it carpets the forest floors of Honshu, 

Kyushu, and Shikaku provinces, this speedy 
midget among dwarves moves horizontally with a 
rapidity that equals the vertical vitality of other 
bamboo species. The solid bright green 
diminutive canes are flattened and purply 
towards their tips. Inflated, bristled nodes bear 
persistent sheaths that are dull green when fresh 
and weather to a “dull muddy straw.“ro5 
Branches are solitary, sometimes paired, bear 
three to seven leaves 5 inches long by % inch 
wide, bristly at edges and covered with hairs on 
both sides that are finer below than above. 
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Leaves are a bright green on .he upper surface. 
dull silver green hrneath, and tend to withrr a! 
thr tip, edge, and m&ii?. A\ aggrrsslvr a\ it 15 
attrac.tive. 5. /,ygrn~c~ nerds to bc conftnrd. 
Two subvarirties rxikt with 5mooth (“gla!~rou~“l 
raththr than hatry Iww~.“” 

PJW Ic.s.sd/afa: 6 feet by % inch. 
Nat!vt, to ChIna, thls ~~xtrcmcly hardy semidwarf 
\pclc Ic+ W~LI in 1845 the first Sat,~ to \rt root III 
Engli+ WI. It it cl;stingui\hed both t-y its lrai Gze 
-+,p to .!J by 4 Inc hrs-ant; the te\sc4latlon, or 
vein\ I rossing the, leai which form \malt irregular 
quares. clearly vliible to the len4es\ eye. The 
\lnall. bright green culms, top-heavy beneath the 
gene:~~ foliage, bend gclntly, “glvlng the clump 
a somewhat rounded appearanre, reminiscent of 
,I sm.lll Iraiy hay\tac.k. “I7 

The rulm she, iths, pale grg’:n when trrsh, 
straw c olorc~cl dry, are quite persistent. The 
uninflatt.d nodes, \pacecl roughly every h inches, 
typic ally g1vt1 rise to a sin&; branch, sometImes 
two. The enormous I(+~vcs+one third thr length 
OI the culm- -arc’ a bright and \hiny green above, 
clull grcsv grec’n brlow. In warm climates thq 
rhllornr i\ vlgorou4y rampant, 4ower to move in 
cold ““’ 

“SW I~w~,I~,I ha\ the dl\tlnctlon d 
bc,arlng probablv thts Iarge\t Ic~avc+ oi all known 
I~amt)o~)~.“““’ bodrrstrom and CaMeron, in their 
t’xc t4lrnt “Commt~ntary on thca Bamboos,” 
mtbntlon a specie\ with leave\ eight time\ longer: 
“The Itaai blades of Arlhrorlylidium c apillilo/ium 

are hairlike and no wider than 3 millimeters, 
whllr those of N~rol~pir &(a from the Andes 
may reach a length of 5 m?ters and width of Ii2 
rnrtrr.““” 

Sass variegata: 2-3 feet by % inch. 
ii\rundindrid Vdrifxgdtd). 

Native to Japan, “dwarf whitestripe bamboo” is 
popularly named for the leaves clustered at tips 
of c tilmz and branches, which die back in colder 
\ (inters but return in midspring with the 
conspicuous stripe that gives this species its most 
distinctive feature. Leaves are 2-6 inches long, 1 
inch or 50 wldc, with fine hairs on the lower 
side. An attractive ground cover, this bamboo is 
“especially effective m artlflcial clump form when 

the rhizomes are confined b: a metal or concrete 
c-urb sunk into the ground.““’ A 55-gallon oil 
drum, cut in half with ends remcned, makes a 
pair of beds. 

Zones: grows well on the East Coast as far 
as New York and on most of the Pacific Coast. 
Should have winter mulch I” more northern 
areas. In more southern locations, its growth is 
less abundant. 

*Sass veitchii: 3-4 feet by % inch. 
(Arundinaria veils-hii, Bambusa alba marginala, 

Bambusa veitchii, fhyllostachys bambusoides, 
var. alba marginala, Sass albo-marginatai. 

Sasa veikhii: rhizome and 

flowering culm, with 
leaves showing the white 
wither dt the edge that dis- 
tinguishes this popular 
ornamental. 

Kumazasa is the common native name of this 
hardy dwarf from Japan (Shikaku, Honshu, and 
Kyushu provinces). The thin-walled culms are 
pale green and covered with a white bloom 
when shooting; they mature to a purplish green 

and finally to a dull ourple. tnconspicuous nodes 
3--4 inches apart bear persistent sheaths with a 
tu t of coarse hairs at the tip when new. 
Branches are usually solitary, sometimes paired, 
often as long as their parent culm, and bear 

glossy leaves that are bristle edged, thick and 

smooth, up to 10 inches long by 2% inches 
wide, a deep green above and a dull grey green 
below. The midrib, a yellow green, is prominent; 
the tessellation fine but clear, with eight to nine 
pairs of secondary veins. The most conspicuous 
feature of the species is the brownish white 
winter withering of the margins and tips of 
leaves, which “far from detracting from the 
beauty of this plant, in fact enhance It, giving it 
an appearance of variegation.“11z This 
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characteristic withering accounts for three of the 
five synonym< listed 

Zone5 hardy on the Atlantic Coast to 
Norfolk, VirginId. or farther and most of Pacific 
Coast. Doe\ better in the nurth than in the longer 
southern \ummers. I ’ ’ 

SdSd wilchii, var. fldfld. 

~lmll,~r IO the sprc~es but with srndller and more 
\h.lrply pointed Iedves on which the withering i$ 

earn more conspicuous. lt is less Invdsive, dnd 
L~lw\c~n recommends it a\ preferable to S 
vc>/rc h/l Common In France and England.’ I.’ 

A w~tirly c ultlvatrd lapanese ornamental with 
dl\tlnc tlvely broad le~es, the g$nu, is named for 
k Shlbdta, ,I well-known botanist who named 
many spec it,\ (If bamboo. The culm$, pale green 
m,lturlng :o dull brown, are almost solid, h.llf 
round or trl,anguldr, wtth short zigzag, grooved 
Internodes and pr.,minent nodes some l %-3 
Int hes ,Ipart. The culm \hraths are fairly 
perWent, purple i.lding to straw color, ~5 long X, 
the internodes or longer dnd fringed with fine 

h,lir. Typically two but occaGnally up IO five 
short, \kmny brdnches. ‘&‘h inch, bear a single 
terminal Iraf, sometimes addlng a lateral leaf also 
in the second season. Leaves, 2-4 inches by 
I/J- I inch, smooth above, with tiny hairs below, 
bnstled at both edges, show quite prominent 
tessellation. IDark green fading to dull yellow 
green above, grey green below, “the leaves are 
damaged at 10°F. but as new IeaLes appear in 
late spring the plant can be grown over a 

conslderable extent of latitude. This unique 
plant, with its broad Iraves resembling those of 

TiNering culms are charac- 
1 

teristic of Shibataea 

kumasasa. 

u 

Flowering branches of Shi- 

bataea kumasasa, the 
world’s smdtiest bamboo. 

!he genus Ruscus of the lily family, its odd 
branching habit, and extremelv slender culms 
looks little like any ordinary bamboo. The 
untramed observer would seldom recognize it as 
a bamboo or even as a member of the grass 
family.““5 

Seldom invasive; requires much moisture. 
Can resist severe frosts according to Lawson’s 

English experience. Hardy at leazt to Norfolk, 
Virginia, on the Atlantic and most of Pacific 
Coast.“b 

TROPICAL BAMBOOS 
Bambusa. 
*Barnha arundinacea: 95 feet by 5% inches 
(near Miami, Florida) 27”. 

li3ambusa spinosa). 
In its native India, this species IS second only to 
D. strictus in paper pulp productiorl from 
bamboos. It is more valued for quantity than the 
quality of pulp. Yields vary from 1 to 14.5 tons 
of dry internodes per acre (2.5 to 36 metric tons 
per hectare). This range indicates the importance 

of site and soil for culm abundance. The average 
yield of a large area supposedly approaches the 
higher figure.“’ 

Under its favorite skies in the .?sian tropics, 
it grows even larger than the figures reported for 
Florida above. Rather thick walled, with soft 
wood, often somewhat crooked, the culrns shoot 
in fall in south Florida, then commonly drop 
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Melocanna baccifera: fruit 

in cross section and a 
shooting primary culm. 

whrrr it ib used in house construction, rafts, and 

Iadders.‘zJ 

Bambusa dissimuhlor: 50 feet by 2% inches. 

The whole culms of “durable thorny bamboo” 
are used in heavy construction, fences, and so on 
in southern China where it is native. <rows in 
fairly compact clumps of fairly straight culms 
whose internodes are fairly long (10-l 2 inches), 
and sometimes fairly hairy. The nodes are only 
fairly prominent, branches at all (or almost all) 
nodes; sometimes, at basal nodes, a few weak 
thorns, whrch never pose a problem in harvest. 
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Bambusa drundinacea 

(giant thorny bamboo). 
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An abundant bamboo, with ha:d wood 1 cm 
thtck. SometIme striped white on lower culm.‘~s 

Barnhusa i/olichonicrithalld: 65 feet hy 2-4 
inches. 

N,IIIW IO ChIna Int:~rn:~cles nearly 2 feet long, 
wcti I” I r,~ft~.‘lf~ 

Then, ,1rtl el#ht iorn.5 of “hedge bamboo,” 
prc,b,lblv the commonest specie\ found in the 
\c,ulhtz,\\l, 111 (;ull states, ,md in southern 
Calliornia. Amolig introduced species, 8. 
,ql.rc~c (Y( cant 11, second only to 6. vu/ga;-;.s in 
tllstnbutlcm Ihrtrughout the tropics. Culms are 
r.lther &~nder for their heirht, thin walled and 
LIWJIIV arc hlng. Ne\y shoots appear around 
mld\urnmcar hut usually w,\it until the following 
spnng to t.xlc.nd br,lnches and shed culm 
shta,llh\. Hr.lnrhe\ .~t J node vary from a few to 

a\ m,my ELI thirty-five. Shoots ‘ire bitter and 
r,lrely <saten Oltc~ loo arched for poles, tocl 
‘rmllll tor slgnlflcant volume ‘15 paper pulp-in 
\p~te of gird f1bc.r dimemions--the main rolt’ of 
M ~L~uc (W r*rx I\ a+ an ornamental windbreak or 

hedge. Hardy to 17’F or less, this species IS 
.~rnong rhrl most fro\{ resistant of clumping 

bamboos\. !‘ulms arr pair green ana thin walled 
111 the typical form If)ng knowrl in the U.S. 

nur\.rrv trxicx ‘1s H. ar,q~fr~, in reference to the 

sllvrr surtacr oi leaves undernedth, a trait 

common to dl' forms of B. glaucrscens. 
Cultivar 41pljonse Karr Young: 25-40 feet 

by I % inc-b?\ #OFF. Differs from the type form in 
its bright y~l!.,?v, tireen-striped culms, with 
sheath< ~ho\~~ng vJhite to yellow stripes 
rt’niallii;-+ vl,,lhle wher: the brown green fresh 
<hea iL t;lslr 111 a pale brown. Named in honor of 
a ninel. enih conlury French botanist-novelist, its 
culms shoot in early midsummer. 

FwnleaI ‘t’oung~ lo-20 feet. Named for the 
ten to twenty tiny leaves per twig that distinguish 
this cultivar from the species type. This 
characteristic is sometimes lost with favorable 
conditions I moisture and soil. 

Cultivar Silverstripe Fern/eat Ycungc 
resembles iernleaf but has white-striped leaves. A 
rare variety. 

Cultivar Stripestem Fernleak Differs from 
fernleaf only in its fresh culms, which at first are 
light reddish to yellow, striped with green. 

Var riviereorum Maire: 13 fee! by K inch, 
15°F. 

“Chinese goddess bamboo,” native to 
southeast China, resembies fernteaf in foliage but 

is distinguished by solid internodes. Culms more 
or less sinuous, internodes somewhat long, the 
surface strewn with stiff hairs that leave their 
mark after they fall off. Nodes are hairless and 
slightly inflated. Culm sheaths are persistent but 
tattered after dry, with fragile sheath blade and 

auricles usually absent. Tiny leaves (1-l % inches) 
on delicate branches a*vd gracefully curved twigs. 
A favorite garden bamboo that also does well as 
a potted plant, and is more shade tolerant than 
mosl bamboos. Much used in bamboo bonsai by 
Chinese gardeners where, with skillful treatment, 
it becomes a perfect miniature a few inches tall, 
all parts in flawless proportion.128 

Cultivar Silverslr/pe Young: 35-45 feet, 15°F. 
The largest cultivar of 8. glaucescens, with few 

to many white-striped leaves, ?ne or two thin 
white stripes on culm internodes, and persistent 
broad brown stripes on the sheaths. This is the 
commonest form of the species in south and 
southwest United S!ates. 

Cultivar Willowy Young: 20 feet by % inch, 
15°F. Thin culms, drooping markedly at the top 
of plants which reach full height for this cultivar. 
Internodes are solid at the base and thick walled 
above so the willowy teiidency doesn’t occur in 

shorter culms. Thin branches and twigs bear 
narrow leaves that are uniformly green, like the 
culm. The culm sheaths dry to a dull straw 
color.129 
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Bambuw khasiana: 30-40 feet by 1 % inches; 
trr~rn, fyrdh (Khaslal. Native to India, the KhdGd 
and Jaintia Hills, Assam, and Manipur to J.000 
feet. General use5 in construction.’ 10 

*Bambusa longispiculata: 59 feet by 3 inches. 
Native to India, introduced into the United State\ 
in 1931 by seeds. Puc’rto Rico USDA Experiment 
Station in May~gue7 reported b acres (McClure 
1944) with culms totaling ~me 72,000 linr.i! fret 
per year. No known U.S. commercial exploi!ation 
oi this \pecics. which occur\ mainly a\ an 
ornamt~ntal In south Florid,>. The arboretum in 
Lancetilla. north-ccsntral Honduras, th? 
Cxpcrimtant Gdrdc~ns in Summit. Panama (Canal 

LOIW, Atlantic- Coast), have heen reported as 

growing this sprc~rs. which reaches recorded 
htlqht\ of 59 feet hy 3-inch diameter In th(, El 
Rrcrc~, Zelaya, Bamboo Garden In eastern 
NIC aragua 

Culms are fairly \tralght, c-ylindrical, wvlth 
Ions Internodes IO-1 2 inches at base and L feet 
or Inorc at midrulrr. Quite similar in appearance 
:o 8 fuldd but usually with iewer lateral 
branc he\ and often with white stripes on the 
green culms. The, many tiny h;irs below each 

nodr art’ shed when cured, leaving $carceIb 
vlslhle pit\ Branches arc’ absent or slightly 
developed in thr middle third to half oi the clllrn 
The culm!. are rather thin walled, rot&Iv ‘/1 in{ h 
at the base of the larger plants.’ ‘1 

Bdmbusd mdlingensis; 25 feet by 1 inch. 
Natlvr to southern Chlna, growing in tight tlumps 
of stiffly erect culms with fine-#rained and 
durable wood; formerly popular ior 5tems ot 

opium pipe’, also used for light construction and 
ba\ketry. The intPrnodcs, prrfcctly c yllndrlcal. are 
UD to 1 ‘11 feet long; the nodes, uninflated. 
Branche>, present at aimost all nodes. are rather 
slender.! I1 

Tillering culms 
pachinensis. 

Bambusd nutdns: 20-10 feet by 1 Y-3 inches; 
p’chk bidhuli. ml ban,. mukid/, rnd’cdl, mahlu. 
mdh/, ,CXKl5h;-dif~~-)‘/~~, jOlid. &O-bdnS, 
~,a-malang, cc~ng-,a, Native to India, lower 

Himalayas from the jumna to Assdm, east Bengdl, 
and Sikkim to heights ot 5,000 feet. Culm wood 
IS strong and strdight. hard and much esteemed, 
General construction uses and paper pulp.“’ 

‘Bdmbusa oldhdmi: 55 feet by 3% inches, 
20°F. 

Nativr to south China and Formosa. (Ildham 
hamhoo i\ a large and popular ornamental 
common In southern California and Florida that 
grows in fdirlv open clumps. Culrn wall\ are 
rather thtck but soft. U\ed ior pu!p and edible 
shoot\ Long misidentified in U.S. nurserv trade 
d\ f~(TKhCd/dmW /d~ii!O’orU,. ’ ” 

Bdmbu5a pdchinensis: 6-35 feet by 2 inches. 
Native to Ch:na, an ornamentdl gdrden plant alto 
used ior craft\. node\ up to d0 cm apart, walls 
up tcl 3.5 cm thick.‘15 

Bambusa pallid: 65 feet by 4 inches. 

Native to India, northeast Thdiland. north Burma, 
Vietnam, and Laos. Used for basketry, paper 
pulp, farm equipment. craft\. Node\ up to 3 feet 
apart. ’ “3 

Bdmbucd pcrvdridb;lis: 50 feet by 2 inches. 

Thl\ \pec~es i\ closely rrlated to 8 tuldoidr~ 
1c1.v ), but 15 reputed le\s vagorou$ and prolific. It 
has more erect culm\ with thir ker walls and 

more durabk~ wood than 8 tu/ck~~d~~$ and more 
prominent nodes with more branches. The 
mternodrs are often quite hatry, a\ arr the tulm 
and branch sheath\. The variah:ltty of 5hape and 
degree of hairiness oi the sheaths ib what earn5 
this species its name. III Chlna, B pcrvar;~b~/h is 
much used In heavy ronstructlon dnd for punting 
poles. ’ ‘- 

Sdmbusd polymorphd: 75-90 feet by 6 inches, 

28°F. 

Native to Bengal and Burma, introduced into the 
United Stales from indid in 1924, 8. polymorpha 
forms dense clumps oi bluish waxy culms tree of 
bran< he\ in their lower portions in mature stands. 
Branche,, twigs, ariCl IIXXS are notably slender, 
th<b 1,tttt.r smaller and thinner than most tropical 
bamboos c~xcrpt thr irrn-It&d forms of H. 
nwltip/r+. Leaves measure 1 %-7% Inches long 

bY ?IW-!‘I~, wide. The tulm sheath; have very. 
prominent auricles, are extremely stiff and 
denselv covered by iine stlfi hairs that rub off 
easily, leaving the >heath d silver prey. Nodes dre 
4-b Inches apart at base, 30 inches or so at 
midculm. 

“Because it is so highly valued for its timber, 
the outstanding decorative horticultural value of 
B. pdymorphd ha, been overlooked. Crowing in 
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tight clumps, its white culms unbranched for 30 
feet or more, with Its abundant small evergreen 
leaves, it is a bamboo of outstanding beauty for 

planting at moderate altitudes.“‘3s “The best kind 
of bamboo for walls. floors and roofs of houses,” 
according to Gamble. ’ 1’1 McClure mentions 
\t~veral locations where the species can be found: 
hlc Kce jungle Gardtsns, Vera Beach, Florida; near 
rhc Cinllrd Fruit golf club near Tela, Honduras, 
‘,I tlnc> row of some Ihlr(y clumps”; and an even 

I.lrgl*r planting al the Experiment Gardens. 
$ummll, (‘dnal Lone, Panama.‘J” 

‘V,ltlvr lo (-hlna: u\ed ior house construction, 
p~\ptsr pulp, crds, and farm equlpmenl.“” 

‘h/JJbUM I(.Xti/iS. 50 feet by 2 inches, 13°F; 
\\r,ng I huk. />II~ chuk (China). 
,An outslandIng bamboo from subtropical 
\clulhttrn (‘hlna, Inlrodutrd by McClure in 193h 
11) lh(s LJnllcd Stales. From Savannah USDA 
g:ov(~~ In Georgia plantings were established In 
t’ucarto RK~, GualPmala, Nicaragua. Panama, 
F( uador. and l+ru. Culm\ erect and nodding 
\ltghllv dI lhts tip. thin walled but quite strong, 
c onvrnltbntly tree of branches up lo three 
qu<lrlrrs of L ulm Irngth, an uncommon height 
.~mong bamboo\, wllh almost no \welllng al rhe 

fN'Cl~~i. 
In (hln.1. Ih(a culm\ are the best known 

ma~~rI.~l ust~l lor baskets. mats. rope, hats, 
towmg cables. garden poles, and fences. When 
promp!:v and properly cured, B. /clxri/b is Tart+ 
attac lied by the powder post beetle. Among 
cnlcxvtm spc~ KY tested in Puerto Rico (Pldnk 
19501, Ihe relative su5crptibilitv to attack by 
brrllt~\ In ime-vc+lr-old (ulms bdrted from -14.2 
percent m 6. vulgaris vlttdla to 0.3 percent in 6. 
fcixl~lk. This resistance to the dreaded polilla is 
what principally recommends this species for 
wldesprcsad distribution in Latin America, along 

with an exceptionally strong fiber permitting 
superfine \plilllng and weaving of durable 
( r,lllworks. 

Thl\ specie5 IS dlsn a favorite ornamental, a 
happy union of beauty and utillly. “exceptionally 
h.mdsome foliage distinctive and 
atlrrl< IIV~.“‘~’ Also recommended for erosion 

control.‘J’ 5. tc,~lil& grows in many experimentdl 
Glion\ In Lalln America. Plant&ions should be 
cxtendrd in preparation for wider rural 

dl$trlbulion. Propagation is, unfortunalriy, 

sometimes more difficult than in many other 
bamboos, but established groves are vigorously 
productive. One of the hardiest of clumpin;; 
bamboos, 8. iexl/l;s suffered or~ly minor leaf 
injury at 13°F in central Florida. 

*Bambusa fulda: 70 feet by 3 inches, 27°F; 
tuldd, /owa. dyowa bans, mak, makor, kiranti, 
mat& pake mirtanga, wari, wamuna, wagi, 

nalbdns, deobans, bijuli, jati, iao. ghora, theiwa, 

Ihaikwa. 

Native to India (central and eastern Bengal), first 
introduced into the United States in 1907 and 
since distributed to major agricultural stations in a 
number of countries in the Caribbean and Centrai 
America, 6. (u/da is a thick-walled species, 
growing in fairly compact clumps, with straight, 
often sinuous culms and fairly dense, 
straight-grained wood. Culm walls, sometimes 
solid at basal portion, are usually %-% inch 
thick. l.hree large branches are the common 
complement at upper nodes, bearing large leaves 
3-l 0 inches long by Y-1 % itches wide. Lower 
branches are usually without leaves, short and 
thornlike. In Puerto Rico, split fishing rods have 
been made of the culms, which White (1948) 
reports as more in use than any other bamboo at 
the Mayaguez station. In McClure’s 1944 study 
of numetous species as substitutes for Tonkin 
cane fArundinaria amabilis) in the manufacture 

of ski pole shafts, B. tJda was rated superior by 
one manufacturer to all other tested species. 

“The Puerto Rtco Experiment Station made 
strength tests of Bambusa tu!da, a good bamboo 
but probably not our strongest; 52,000 pounds 
per square inch were required lo break it. 
Walnut, according to these tests, required 20,000 
to 22,000 pounds per square inch, while the 
steel commonly used for reinforcing concrete 
required about 60,000 pounds.“‘4J 

‘Bambusa tuldoides: 55 feet by 2% inches, 19°F; 
chaan-ko chuk, yao-chuk (China). 
Widely distributed both in cultivation and the 
wild in its native subtropical southeast China, 
“punting pole bamboo” was introduced into the 
West in Brazil around the 1840s by the 
Portuguese, probably from Macao, their colony in 
southern China. By 1870 it was widespread in 
southern Brazil and later crossed into Argentina. 
Introduced elsewhere in Latin America, it is 
known as bara Brasileria in El Salvador. Plants 
from China via the United States were later 
established in Puerto Rico, Guatemala, Honduras, 
Nica;agua, Panama, and Peru. 

The moderately thick-walled culms, erect 

and noddinq slightly at the tip, have a hard 
wood, nodes slighily inflated with branches at all 
of them, and prcmp\ly deciduous sheaths. Prolific 
in culm production, 8. ruldoides is one of the 
main bamboos of economic importance around 
Canton, China, although its wool is inferior to 
the related B. pervariabiiis. Used in China for 
punting small craft, weavicg heavy crates, mats, 
and baske!s, frames for temporary struc!ures, 
scaffolding, carrying poles, and fences. In Puerto 
Rico, this species was found ddequate (but 
inferior to 8. tulda and 6. longispiculata) for 
furniture and split-bamboo fishing rods. 

“Peripheral wood of internodes ot mature cub15 

of 6’. tuldoides showed a tensile strength 
exceedink 40,000 pounds per square inch.“‘45 
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*Barnbud ventricosa McClure: 55 feet by 2% 
inches, 17°F. 

Native to southern China where it is commonly 
cultivated as a potted plant owing to a distinctive 
feature that earns this species its common name: 
“Buddha’s belly bamboo.” When dwarfed, the 
internodes become short and swollen, in a 

manner suggesting the prcminent paunch of 
popular paintings and statues of the Buddha in 
Chinese iconography. Newly propagated plants 
or plants in poor or dry soil also display this 
chdracteristic, which disappears in groves 
flourishing under favorable conditions. New 
shoots thrust up in late summer or early autumn; 
three larger branches ofte? with two or more 
smaller ones are the usual complement at each 
node, which may be reduced to a single branch 
per node in dwarfed culms. “For indoor culture, 
direct sunlight is necessary for a good part of the 
day and good light for the remainder. Buddha 
bamboo in Florida has withstood a temperature 

of 17°F without damage, but at 13’ it lost all 
leaves, and the culms were injured severely or 
killed.” (Young) 

Bambusa ventricosa (Bud- 
dha’s belly bamboo) toler- 
ates arid climates. Abun- 
dant foliage is 
recommended foi cattle 
browse. 

Sometimes internodes are solid or semisolid, 
but larger culms tend to follow the hollow norm 
of most bamboos. The glabrous (hairless) sheaths 
may persist until decay, but when drying they roll 
in along the edges in a characteristic way. The 
leaves remain plentiful and green even under 
very dry skies so McClure recommends this 
species for livestock forage in areas with little 
rain. cautioning not to overgraze until the plants 
ate well established. In addition to extensive use 
as a potted ornamental, the culms of small 
dimensions sCtve for walking canes, and trimmed 
rows of the living plant are suggested for hedges. 
McClure (1938) devoted a detailed article to this 
species.“b 

*Bambusa vulgaris: 20-60 feet by 4 inches, 32°F. 
The origin of the most common bamboo in the 
world is unknown. Madagascar, Java, and Sri 
Lanka are some conjectures for the point 0, 
departure of this globetrotter that now covers 
more scattered acres than any other bamboo, 
principally owing to its easy propagation and 
broad adaptability to a range of weather and soil 
from sea level to 4,000 feet. Either the first or 
among the earliest bamboos introduced into 
Europe from the East, B. vulgaris was widely 
known to European botanists by the late 1700s 
as a hothouse plant. 

The clump habit is quite open since 
rhizomes may travel as much as 2% feet before 
turning vertical to form a culm. The erect or 
suberect culms have rather prominent nodes from 
which the sheaths fall quickly. Branches grow ar 
all but a few basal nodes, which ate often ringed 
with roots-a characteristic of :he spci;es that 
may be found as high as mid.-ulm nodes in some 
plants. Each branch complemer.! has one heavy 
central branch flanked by smalicr and smaller 
pairs, all holding abundant leaves that fall off 
partly or completely depending on the sevctity of 
the local dry season. Shoots appear in late 
summer and early fall in Florida but wait till 

spring to shed sheaths, drop branches, and ,Jncutl 
their leaves. In warm climates with sufficient 
moisture, shooting may be more or less 

continuous throughout the year. 
Among eleven tested specres in P!rerto Rico 

experiments, 8. vulgaris was the most starchy 
add therefore ieast resistant :o beetlr attact.. 
whrch severely limits its use ;n cons::~!.~~~r or 
fine handicrafts--but proper harvest t<rd ! i,rm:. 
curing of culms three years cr older cdri :IS:.ICO 

beetie infestat;on 90 percer-i:.‘4’ tndr;: .;?a1 ‘:“ 7 i; 

promising in sr,rie of this drawback smce B 
vu/gark r,j::s very high among almost one 
hundred species c.r ba.,lboo available in the West 
for pa,:cr puip. Fes,,rCilit!: for p*~lp is enhanced by 
the I;: r!y c: ~rr:wf-:i.!nt+ w;,ich .5 never extensive 

in gives, by Its orrick c.;mebar:k even after a 
clear-: 21 harvest, and by i&s abundance. “At the 
Teirtro )Vacional de Investigacionc: d? Lie 

(Chinchina, Colombia), a single propagule of 6. 



Bambusa vulgaris, the 

world’s most widely dis- 
tributed bamboo. 

vu(g.rrrr produced, in five years, over 200 stem\. 
the largest of which arc 4 inches in diameter and 
OV(~I 40 frrt tall.““‘” In a short-lived Scottish 
paper company that operated in Trinidad during 
the 19305, 1,000 acres of 5. vu/&ris on’ a 
three-vear cutting cycle had a 
3-ton-prr-dcrr-per-year yield of pure, dry 
tell~1lo5r pulp, which a longer cutting cycle could 
I-have rnirrased significantly. 

The type form of the species has green 
culms. Clumps give rise, through rnutation, to 

yellow culms with or without green stripes. This 
form 5et.n~ more common ir Central America on 
the mainland, while green culms predominate in 
frost-free parts of the Unitt~~l States and in rhe 
Caribbean-at ieast on the islands of Cuba, 
janraica, Trinidad, and Puerto Rico, where its 
introduction dates from the early nineteenth 
century. The preferred banana prop of United 
Fruit for many years in Central America, E. 
vulgaris owes its distribution in lamaica to 
spontaneous rooting of culm segments used as 
yam props there. 

In World War II, the corps of army 
engineers recommended B. vulgaris for tropical 
revetments (see Chapter 2, pp. 27-28). Their 
choice was determined by the same natural 
properties that make 8. vulgaris a spectacular 
agent for erosion control. 

“Ptierto Rico has many winding roads 
through the mountainous interior. Landslides are 
a problem both above and below the hillside 
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roads. The Gs;Jartmrnt of the Interror has used 
plantint+ oi bamboo with considerable success to 
marnrdin fills and steep road emhankmrnts. ‘he 
bamboo generally used 15 the common species, 
BamSusa vu/gaG. It develop5 large thick clumps, 
makes a rapid dense growth, and plarting 
material ha5 been readily available. However, 
many of the sperres oi bamboos introduce-1 by 

the Federal Experiment Station at MayagueL in 
recent years will 5erve equally well, and, in 
,<ddition, will furnish culms valuable for industrial 
purposes.“rJ’ 

(The species reierred to are i3. ~cxfrlis, 8. 
fuld~, R. tuidoidm, and 8. /ongrsp~c-u/ala, 
commercial oriental spec’es that require SO-70 
inches of rainfall annually.) 

In spite of vulnerability to polilla-the 
b;n:hno powder post beetle-**th*: people’s 

bamboo” (vulgaris) is much used in Latin 
America for many ends: houses, fences, pipes for 
small irrigation, and containers for water or other 
liquids, parts of ox carts, and basketry. Proper 
harvest and clump curing fq.v., Chapter P, pp. 
2 19-223) of mature rulmc three years or older 
should be popularly published by governments in 
schools, newspapers, agrirultural extension 
pamphlets, or whatever means are available. 

H. vulgarrc culm segments were used 
commercially for pots to start plants in Honduras 
at an estimated cost of a penny a piece in the 
early 1940s. “Shoots are eaten in lava; in 

A shooting chmp of Bam- 

bUSd vulg 
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N’caragua thr>y are cannt;! for !hr market h\ 
C-r lncw aesldents.” 150 

6 vu/gdm c-u/tivar viltata. ds the variant 
with green strIped yellow culms is called, IS 
usually scjmewhat smaller than the typo and 
supp~edly 1~5s cold resistant. In some areas-El 
Salvador 15 one--It grow\ large! than the type. 
The boldly beautliul yellow culm~ with green 
\trlpe\ have made \he v/tt~ta variant a garden 
Iavorllc~ in many locations. It i5 d treasllred 
ornamental in southern (Xna, when, II IS klown 
ci\ “parnt~~d hamboo” and “jadca-striped golden 
I,<lrlll,tro.” 

/1,1mhusd wayi: 45-65 feet by 1 inch. 
Na~~vr to Malaysia, uied for babketry, farming 
rqu~pmr~n:. umbrella handles, Drainage, fences, 
pipe strm5, cane\, and blowguns. Internode\ 6 
feet or more. Slmmonds menlions an intrrnodal 
Icngth of 7 feet 1 ‘12 inches in this spec Ies-the 
longest on rcxcord among bambo;~s. Iii 

Cephalostachyum. 
Cq~hakxtac-hyum capitalurn. 29 feet by 1 Y-2 

inches. 

Nattve to Sikkim and Bhutan, used for paper pulp 
and basketry.15’ 

‘C(lphdl~)stdc-hyum pwgracile: 30-40 feet by 
2-3 in-&: 

lim+a {Burma), btang (Naga), madang ISinpho). 
From India and Burma, introduced into the 
United States in 1925, established at Mayaguez, 
Puerto Rico, and Experiment Gardens, Canal 
Zone, Panama. Solid at base of culm. to % inch 
walls in a culm 1% inches in diameter measured 
6 feet above ground. Used as building material 
and in basketry. Nodes not prominent except 
below branches. Internodes up to 18 mt-hes. 
“After Drndrocdbmus slric.ro.5 perhans the most 
abundant of ail species within its native 
range.“154 

Ceghalostachyum virgatum: 40 feet by 2% 
inches. 

Native tci Burma. Thailand. India, Vietnam ii<ed 
for paper pulp and basketry.155 

Chusquea. 
‘Chusquea culeou: 18 feet by 1% inches. 

The most southern bamboo 0;1 the planet, 47” 5. 

____- 
Fairvland Bamboo 

lh~s brush pot on the desk, 3 inches ic 
diameter, holds scissors. pencils, rubber cer:,-qt. 
and a hypodermic for injecting ink into the 
pi.istic capsules-presently Irreplaceable in 
Nicaragua--from which this book i\ leaking, 
page by pagr’. Cut irom perhaps SO ipet up a 
culm of I)mdro~-~~lamu~ aqrr, the brush pot 
dollble\ as a paperwelght to keep preceding 
pages of thrssr bamboo musings from blowing 
away in the mischief wind at this moment 

ripuling I~aves of a potted B~mhusa vulg~ris by 
the door. We planted branches the basket 
makers routrn:Jv di,card, and ;<.ithln three 
months we had ,&able plants. 

,‘\ burgundy hue stains Ihe lower internodes 
oi a freshly shooting miniature culm, thinner 
than the pen in hand describing it. The stem of 
this, the commonest of all world species, is 
chatacterisilcally wine colored beneath the 
sheaths of basal internodes of shooting culms. 
i>therwise, culms are lemnn to honey yellow, 
randomly broken by streaks of green that are an 
inch or more wide in large culms but much 
thinner on this potted miniature The grer=n 
stripes are typicallv grouned in two to four of 
varying widths. The smallest on this tiny culm 
are thread-thin, hair-fine lines, all but absent, 
frail as a cobweb in dreams. If II were up to a 
human hand to draw them, they could :mly be 
left by the sbre wrist and hyprrtlc4icate brush of 
mouse whiskers, reputedly favored by Su 
Tung-p’o, the most renowned bamboophiliac in 
China’s tong history of eminent arttcts stricken 
with fanatic affection for the plant. Culms yellow 
as the road to Oz, streaked vibrant as the 
Emerald City-is II any wonder that, among; its 
hundred names, the Chinese called this species 
“fairyland bamboo”! 

from Chile, C. culeou is reported as the most 
hardy sppcies in the collection of the Royal 

Botanic Gardens in Edinburgh, Scotland. The 
creamy white sheaths stand out sharply on the 
bright olive-green new culms. without branches 
the first season, which soften to a yellow brown. 
The culms depart from bamboo’s hollow norm, 
being solid from rhizome to tip, a characteristic 
of the entire Chusquea genus, one of the largest 
genera of bamboos in the world with over eighty 
species distributed from central Mexico to this 
species at Lago Buenos Aires between Chile and 

Argentina. Numerous short branches, 18-30 
mchcr long, circle t.wn thirds of every node, 
giving the culms the appearance of a bottle 
brush. Nodes are fairly prominent, 4-6 inches 
apart, with a grey-white bloom beneath them the 
first season, which disappears the second year. A 
rapid grower-Lawson reports 6 inches cvernight 
in England as common-the species is also noted 
as being fairly drought resistant. The fact that C. 
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Chusrluca fendleri is distio- 
guished by rhizomes com- 
bining the long runners of 
monopodiaf bamboos with 
the swollen, clomping 
form of sympodiat species. 
The enlarged node shows 
another feature unique to 
the genus Chusquea: a 

cluster of smaller buds 

around the principal bud 
of a potential branch com- 
plement. Note a/so the 
spinelike aerial roots, a 
survival tactic preparing 
fallen culms to dig in for 
nourishment at every nod? 
am-t multiply new culms 
and rhizomes. 
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Seed of Dendroca:anws 

asper, the bamboo on Ihe 

cover of this book. Seeds 
of differenf species vary 
greatly in size and form, 
often resembling wheat. 
Bamboo homebrew is fer- 
men:ed from fhem. 

D(&rocJbmu.s hamillonii: -IO-b0 feet by 4-7 
int hrs; 

~c,rho-n~yc~f~~~r~~~~~~ t Burma). (hyo IDrhra Dun), 
fu~ma tNq,dl. ,,c,o cLepc hai. kok\va (A>samt, 
pvchd tBengal), lonay IMihis), rv~noke (Carof. 
Native IO India and Burma, northeast Himalayas, 
Assam Valley, Khasid Hills, Sylhet east to upper 
Burmd and west to Sutlei. Th,liland, Laos. 
Vietnam. This specie<, the niost c.c:mmon 
bamboo of the Darjeriing Hill\, rtlrai and 
surrounding area,, i+ also much cultivated. Culm 
wood IS somewhat soft and thin walled. Used for 
houses, farm equipment, paper pulu, and 
basketry.“‘4 

Dendrocaiamu~ hookvii: SO-60 feet by 1-6 
inches; 

wL-11, u.w>y, rejata/, 5ipng. dengd, f ~kof~ng. 

pdlU. (i/i. kawa u/r Native to India, upper 
Rurma, and Sikkim tn ;,OOO fit. House 
construction and pulp kJr paper are the princtpal 
uses of this species.‘h5 

Dendrocalamus latiflorus: 80 feet by 8 inches. 
Native to China. with nodes up to 2 feet apart 
and culm walls over an inch thick, used in house 
construction, furniture, basketry, crafts, paper 
pulp, and as edible shoots.“‘ 

Llcv-tdrocalamus i<qi\p,a;hus: h0 icet by 3--l 

inches; 
h/,~rtg, ora. rva-~a, ~ah,gu Natrve to India (east 
Hengal), Burm‘a, Th.tiland. Internode\ up to 2 iect; 
culm wall\, ‘11 inch thick. “Not highlv t+teemed 
a\ building material. i)dt u~d wh<an bttter kinds 
art not .Ivailable.““~ U\td in houses 
construe tion, turnlturcs. and paper t~ulp.““’ 

Dvtcirocd/Jmus mom6rdndccv.x 70 icet by 4 
inches; 

w,I-~J. w+yd/, WHJJU. rv,~pyu ~Malavl. Native to 
India, Burma, and Tharland, in moist ioresti at 
low elevations. UW~ include construction, 
baskrtry. traits. iarm rquipmcn~, end paper pulp. 
Internodes 9-l S ,nc hrs MOOR I. - %I ~nc h 
thick.‘“” 

0rnciroc~lamu.s mcvillidnur: 70 ieet bv 3-4 

inche\; 
bdyog ~Ilocus~, kdwdydn-hdvog IPdngd5indnl. 
Culms tall and thrn, thick walled and strong. 
U\rd ior paper pulp, iurmlurca. and 
con~trurtion.“” 

f~cv~droralclmu.~ sikkimcvi>is. 50-bG feet b, j-7 

inches; 
pu#f13;1g ILrpc ha), waddh ICaro Hill\), liri~, W/J 

~Nrt~al). Native to Inr:;a, Sikklm. and Bhutan, to 
4,OOO--t~.OOO icac,l; gtsnrra! con‘,truction u\es.‘:’ 

*D(v-Jdrocabmus stric-tus: 100 feet by 5 inches, 
22-l 16°F; 

malts bamboo, bdn,. D,?n\ k,l6,ln. b ins Ah&, 

k,lf,lit. nJJf/lJlJ, IJJdf, tJ,NU nJ.lf, \,I/~~ bJlL,. /Id//Id, 
vddur, 6h:ru. kark. k,,/ nxqgil, h i6i bio’.~ru, 

radhC~ndpdv(&u, kauka, nly,n\va The world’s 
primary vo!ume use of bdmboo is ior paper. 
India is the main country making it, mainly from 
this species. “Calcutta bamooo” yields hard 
dense wood in slender, thick-walled to solid 
culms in close stands of poles ranging from quite 
curved to fairly erect. Of dll bamboos, this is the 
most drought resistant-an important quality that 
germ plasm could, through hybridization, pass on 

to svnthetic bamboos. 
Because of the immense volume of its use, 

0. ctntlus is the most carefully studied bamboo 
in the world. Slncr the 18705, when the Indian 
Forest Service at 0ehra Dun began their long 
efforts to describe its most effective cultivation 
and use, It hds been under constant scrutiny by 
the most active bamboo research renter in the 
world. These studies serve as a lengthy model for 
the design of research with ot:~~r bamboos 
elsewhere. 

“This is the most widely distributed of all 
Indian bamboos, occurring in deciduous forests 
throughout the greater part of India, common in 
drier types of mixed forest throughout Burma and 
found typically in hilly countrv to 3,500 feet, 
sometimes almost to the exclusion of tree growth 
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out usually forming an understory to or mixture 
with deciduou5 trees. 

“Within its habitat, it is fros! hardy. In the 
abnormal frost of i9CS. it withstood the effrc-ts 
better than almost any tree species. In the 
abnormal drought of 1699-l 900, It escaped 
damage although other species of bamboo and 
many tree species sufferrd severely.““2 

A mrnimum of 30 inches, maxirnum of 200 
rnc he5 averaXe annual rainfall; n.r’/ num shade 
temperature I 16°F down to 22”F, atr,r<)spheric 
hurnrdrty is said to be one of the deternrrning 
factors In the distrrbution of the species. It 
flourishe5 where the relative humidity is low, in 
Interior tracts beyond the Influence of sea 
breezes. It can stand drought better than any 
other bamboo though frost and drought may be 
very harmf,li to young plants. 

2 ,fr:cfus grows on practically all types of 
S’JIIC wD,h good drainage, not on water-logged or 
heavy soils such as pure clay or clay mixed with 
IIITIP. Localrties with sandy loam overlying 
boulders are the best on cooler asper.> of hilly 
ground.“’ 

“Dmorocalamus species, after germination, 
produce a grasslike seedling the first year. The 
plumule. whrch appears as a conical bud covered 
by 5heathin,: scaly leaves, develops rapidly into a 

thin wiry str,m bearing single leaves, alternate at _ 

the nodes, the leaf bases covering the stem. 
Fibrous roots form at the base of the young 

Dendrocalamus strictus, let. (5) Lemma. (6) Paled. 
tke world’s most studied (7) Stamen. (8) Gynoeciom. 
bamboo. (1) leafy twig. (2) (9, 10) FrLs in different 
Flowering branck with 
Beads of pseudospikelets. 

stages of development. 
(111 Top of leaf sheath and 

(3) Culm sheath. (41 Spike- base of leaf blade. 

Dendrocalamus strictus: 

The seed (a) pokrs up a 
primary culm (b) and pri- 
mrry root Ic). Initially, the 
ro’ f dives furtker beneath 
ground level tkan the culm 
rises above it (d, e, f). 
With the tirst leaf (g) the 
visible plant begins to sor- 
pass in bulk the hidden in- 

frastructure. In a one-year 
seedling ik), the primary 
culm is alreadv dead, bur a 
more vigorors and leafy 
heir rises from a basal bud. 
In a fourteen-month old 
nurser) seedling Ci) each 
successive rkizome bur- 
rows deeper in the soil to 
yield sturdier cvlms. 

shoot, and successive pointed bnrds appear on 
!he rhizome. These buds form short rhizomes 
which curve upward to produce an aerial shoot. 
This process of rhizome and snoot production 
continues for several years, and as the previous 
year’s shoots die down, new rhizomes grow 

deeper and new shoots appear each succeeding 
year. The clump is formed by these short 

rhizomes, sometimes as congested, sometimes as 
open clumps, depending on the species. L?. 
strictus requires twelve to thirteen years under 
naturai fc:e5t icnditions, cr six years in artificially 
established stanJs, to form a mature cIump.“774 

“A certain amount of overhead cover is 
necessary during the earliest stage- of 
development of bamboo secdl’ngs before they 
actually form clumps. Natural regeneration of 
bamboo is conspicuously absent from areas 
entirely exposed to the sun . . A judicious 
amount of shade minimizes frost effect . . The 
largest number of bamboos is obtained when the 
light falling on bamboo crops is at the maximum. 
But . . . a certain amount of overhead cover 
improves the quality of the bamhoo at the 
expense of its quantity. 
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“Wind is unfavo:able iii direct proportion to 
intensity. In windy areas, more side branches 
develop and congest the grove.“‘75 

Introduced a number of times from India 
into the United States by seeds, D. strictus is 
fairly commen in southern California, Florida, and 
Puerto Rico, A search for elite strains is suggested 
by McClure who includes this species among 
seven “elite bamboos,” selected species from 
around the world.“h 

Dinochloa ma&llandii: 100 feet by 2 inches. 
Native to Thailand, Burma, Vietnam, Laos, 
Cambodia; used for crafts and production of 
paper p~lp.‘~’ Internodes to over 3 teet. 

Cigantochloa. 

‘Ciganrochioa apus: 6!i feet by 4 Inches; 

bambu apus, bar&u (ali (Malaya), &Gngi apoo:, 
deling; tangsool, delmgi pring, pring apes, pring 
apoos, aring ta/i (java), awi (a/i (Sundd), pereng 
(ali (Madura). Of Maiayan origin, “tabazhir 
bamboo” is the most useful and widelv planted 
bamboo in Java, growing up to altitudes of 5,000 
feet. “Because of their strength and durability, 
the culms are best liked for bullding houses and 
bridges, and for all kinds of woven work. In each 
roof, itenl of basketry, and each tie where 
strength is required, this species is used. It is the 
only bamboo 7 mailable in lava from which strong 
lashings can be made, and the only species used 
for the framework of rattan furniture” (Heyne 
1950). The young culms are ca!ted bamboo falie 
(string bamboo) because their durability and 
excellent splitting qualities make them valued for 
string, rope, withes, and cordage. The young 
shoots are buried three to four days in mud to 
rerrove bitterness and a narcotic quality they 
reportedly possess, and then they are cooked in 
the usual way to be eaten as a vegetable or 
pickled. Full grown, the species is known as 
bamboo apoos in reference to the tabashir found 
characteristically in lower internodes. Tabashir is 
a siliceous deposit traditionally ascribed a variety 
of marvelous properties, which in more recent 
times has been patented as a catalytic agent.“8 

The clump growth is fairly open, the culms 
erect or arching above, with internodes up to 65 
cm, cylindrical or slightly grooved above branch 
complements, walls up to 1% inches thick. New 
culms have a conspicuous coating of white 
powder. The culm sheaths are without auricles 
and are covered in roughly oval form by small 
brown hairs. The nodes are slightly prominent, 
without branches in the lower half of the culm. 
The leaves, a darker green above than below, are 
quite large, 4-15 inches by l/2-3 inches wide, 
with unequal rides at the base. The species is 
easy to piopagdte, even from basal cuttings of 
large branches, especially at lower nodes, where 

I root primordia form on the bulbous basal portion 
of the branch. Introduced into the United States 
from Sunnam around 1932, it has since been 

established in Puerto Rico, Guatemala, Nicaragua, 
and other tropical American research stations. A 
highly recommended species.179 

Cigantochloa levis: 65 feet by 6-8 inches; 
kawayan- bo-o, kawayan sina, kawayan puti, 
bcl~o (Taga’og), boko, 6010, botong iBisaya), 
butong. Native to the Philippines, culms straight 
and ,?asily worked, used in general construction, 
basketry, furniture, and for edible shoots.‘o0 

Ciganfochloa ligulata: 30 feet by 1% inches. 
NaGve to Malaysia, Thailand, Indonesia; used for 
house construcGon and farm equipment.‘a’ 

C$antochloa macrostachya- 30-50 feet by 
2%-4 inches; 

tekserah, madi, maddywa, ivanrt, wabray. 
Native to India (Assam, Chittagong) and Burma: 
used in general construction, iurniturc, and 
agricultural equipment.‘8’ 

Ggantochloa ridleyi: 50 feet by 4 inches. 
Native to Malaysia; used for house construction 
and farm equipment.‘83 

Gigantochloa scortechinii: 65 feet by 4 Inches. 
Native to Malaysia: used for house construction, 
paper pulp and farm equipment.lGa 

‘Ciganfochloa verticillata: 80 feet by 4-b 
inches. 

One of the largest bamboos of Java and the most 
useful after Dendrocalamus .?;per and its near 
relative, the more durable Cigantochlca apus. 
This species is much valued there for edible 
shoot5 and house construction, particularly for 
posts, rafters, and interior walls. Exposed to 
weather, it is reputedly not verv durable. Opened 
into bamboo boards up to 1% feet wide, the 
culms are used for floors and beds, care being 
taken to remove the heart woo 1, which is rapidly 
devoured by bugs. The same r,recaution is 
followed with culms split to make laths, and the 
poles are sometimes soaked in lye to ircrease 
durability. As with most species, clump cured 
mature culms of C. verticillafa three years old or 
more are much less attractive to the I,isects that 
attack harvested bamboo. 

The culms of the somewhat open clun,p are 
quite erect, though nodding at the tip. Easy to 
work because of their straight grain and 
unswollen nodes, they are usually free of 
branches for twenty or more joints--% to % of 
the culm-after a few small branches at the basal 
nodes. The culm walls are roughly % inch thick 
at the base, the lower nodes characteristically 
ringed by root primordia. internodes are relatively 
long-tip to about 36 inches in midculm-which 
partly accounts for the frequent use of this 
bamboo in Java for carrying water. Supposedly its 
use to contain liquids in no way affects the taste 
of the liquid contained. 
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Cigantochloa vcrtirillata: heudospikelet. 161 Spike- 
11) Leafy twig. (21 Flower- let. 17t Lemma. (8) Paled. 
ing branch, with tufts of 19) Androecium. t 1W Sta- 
pseudospikekts. (3) Culm men. (11) Cvnoecium. (121 
sheath tip, dorsal view. (4) Top of leaf sheath and 
Same, lateral view. (5) base of leaf blade. 

Thts spt’c icL> 1s crne OI scan c-c rrnrrmtc allv 
elite bc~mt~oo~ given c~xlc~ndrd atlentton by 
MKlure. ‘rti prinrrpallv for its rankrng amcmg the 
top six of some one hundred spcctes tested in a 
sur\‘ev 0i pulping properties for paper productron 
of bambr~os available rn the West. According to 
Its “~pec!,~~ ulal showtng” in field tt‘ztc in 
Cuatemdld fat Rosario In tht Polochic Valley). C. 
verlici/bld could yield “more thdn 4 tons of 
oven-dry cellulose per acre per year from plants 
spaced at 7 ‘Y’ 7 m.“lBh Grcrves have been 
established at Coconut Grove. Florida, Lancetilla, 
Honduras, and at Chocold and Rosario, 
Guatem.&~.1x7 

Guadua. 

Cuadua aculrata. 75-90 feet by 6 inches; 

tdrro (Central America). Native frorn Mexico to 
Panama, the erect culms nodding somewhat at 
the tip, culm walls nearly 1 inch thirk at the base 
of clumps that are fairly open, like dll Cuddud 
species, owing to the long-necked rhizomes. The 
uninflated nodes are conspicuously ringed 
beneath by an area of dense feltlike hairs that 
wear away ;n time. These stand out sharply on 
the bright green new culms, providing-along 
with typically short internodes-a characteristic 
identification for members of this genus. The 
culm sheaths are triangular, with tiny or absent 
auricles and a sheath blade that is small and 
persistent. The sheaths are quite persistent at 

basal nodes, deciduous above, thic.kiy covered 
wi+h hairs that arc rich in itches to the touch. 
Single branches well armed with wicked thorns 
are usurl at basal nodes; branches are typically 
two at midculm and several above. Heavy 
c-onstruction fences, water pipes, and water 
vessels are among its iommoner uses. Once 
abundant locally in a number of Central 
Americdn countries, this specres has been almost 
completely etimindted In many locations by 
excessive harvesting for building purposes without 
replanting.raO 

Cuadua amplrxifolia: 60 feet try 4 inches; 
cauro (Central America). Native Venezuela to 
Mexico. Short internodes, semisoltd in lower 
culm. General uses in construction. “The least 
de:,irable of the listed species for the purpose, but 
much used in Nrcaragua.“rB9 

‘Guadua angustifolk 90 feet by 6 inches; 
guadua. “Best known and most versatile species 
of the genus. This bamboo apparently has a 
relatively high resistance to both rot fungi and 
wood-eating insects. It has been observed 
repeatedly that .:rdinary hardwoods used in 
contunction with this bamboo have hdd to be 
replaced because of ;nsect damage while the 

Guadua angustifolia: (A) complement. (C) Tip of 
Rhizome with necks of culm sheath, inner (ventral) 
new rhizome branches that view. (Q) Diagrammatic 
help sopport the mother cross section of a &ret. 
culm. (B) Midculm branch 
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bamboo still remain: serviceable. The original 
untreated siding, of boards of this bamboo, in a 
forty-year-old plantation house at Pichilingue in 
Department Los Rios, Ecuador, was still in a 
serviceable condition in 1945, long after the 
hardwood floors had had to be replaced.“r90 For 
an extended treatment of this species, see 
Chapter 5. 

Cuadua tapitata. 20 feet. 
Natrve to Brazil, used for crafts.“” 

Cuadua inermis: 50 feet by 5 inches; 
farm (Central America). Native from Mexico 
through Central America. Thick walled, even 
completely solid at the base, the wood around 
the lumen is honeycombed with many small 
lumina. Broadly triangrular culm sheaths with 
well-developed but very fragile auricles are 
persistent below, deciduous above. Branches 
usually single, but as the culm matures extra 
branches develop from buds basal to primary 
branch, especially in the upper reaches of the 
culm. Lower cutm node buds usually do not 
develop, are spineless if developed or bear an 
occasional short spine. Leaves, coarse in size and 
texture, partially deciduous in dry season. Uses 
Include house and fence cortstruction.rgZ 

Cuadua IaC/o/ia: 26 feet by 3 inches. 
Native to Brazil and Venezuela; used in craft: r?’ 

Cuadua paniculata: 32 feet by 1% inches. 
Native to Brazil; used in crafts.r94 

Cuadua superbd: 75 feet by 5 inches; 
marona tBraril). Native to territory of Acre in 
western Bidzil, occurring in iarge stands along the 
Purus River, a tributary of the Amazon, with 
specimen plants in the Botanic Gardens at Kio de 
Janeiro and Belem. Straight culms with short, 3-5 
inches, internodes at base of culm, up to 16 
inches or more in midculm. Nodes somewhat 
inflated with branches at nearly all of them. Culm 
walls 5/o inch at base. Its wood was recommended 
above all bamhoos native to the West-with the 
possible exception of Cuadud angustiiolia-for 
the manufacture of ski pole shafts when the 
supply of Tonkin cane (A. amahils) from Ct;!,i;l 
was cut off during World War ll.1’J5 

Cuadua tagoara: 33 feet by 4 inches. 
Native to Brazil; used in crafts.rrJ6 

Cuadua tomentosa: 15 feet by 1% inches. 
Native to Peru and Brazil; used in houst 
construction.197 

G’uadua virgata: 26 feet by 2% inches. 
Native to Brazil; used for crafts.r98 

Cuadua werbertauneri: 32 feet. 
Native td Brazil and Peru; used in construction of 
houses.199 

Melocaiamus. 

Mekcalamus compactiflorcls: 32-1 14 feet by 

1 b inches. 

Native to ttharland, Burma, India. A climbing 
species used in crafts.‘uo 

Melocanna. 

*Meiocanna baccifera: 70 feet by 3 inches 

Welocanna bambusoldes, t?Jmbusd baccilrral. 
In eastern Bengal and Burma, this species is one 
of the most comrron and useful bamboos, 
growing in groves extending nearly 700 square 
miles with estimated annual yields of some 
300,000 tons in one area of its distribution. 
Rhizomes with necks up to 3 feet long form the 
open clumps that characterize mu/i bamboo, as 
this species is known in Bengal. 

Its erect culms, nodding slightly at the tip, 
are durablt, straight grained, with nonpronrlnen! 
nodes and internodes up to 20 inches at 
midculm. The lower half or more of the culm is 
usually without b:anc!res; above, the usual 
complement consists of numerous slender, 
subequal branches that snap off easily with a 
blow of d stick. 

Easy to propagate from rhizome cuttings that 
produce vigorous clumps recovering quickly even 

Melocanna baccifera: view. 141 Upper part of 
II) Flowering leafy branch pseudospikelet (lacking 
with 5tigmas emerging. (21 prophyllom;. (5) Floret. 16) 
leafless flowering branch Lodicule. 17) Stamen. (81 
with some ffowers in an- Fruit, much reduced. 19) 
thesis. (3) Calm sheath, Fruit in longitudinal 
outside (dorsal or abaxial) section. 



Nastus. 

kslur dongatus: 65 feet by I % inches. 

Natlvr to Madagascar; used for paper pulp and 
V?1Jli crafts.zO.’ 

Ochlandra. 

Ochlandra capi~a. 33 feet by 1-2 inches. 

Native to MJdJgJsr Jr; used for houses, paper 
pulp, baskets, antI musical instruments.‘“’ 

‘Ochlandra trdvdncoricd: 6-20 feet by l-2 

inches. 
“Elephant grass,” ah thl\ species i$ comlnonly 
known, occurs in vast stands in the South 
Travancorr and South Tinnevelly mountains 
IindIa) from 3.000~5.500 feet. It grows in 
impencstrablr tracts that even elephants cannot 
enter, extendtng ior many miles, often to the 
complete exclusion of all other vegetation. The 
culms are thin walled and straggling, sometimes 
supported by the dense clump; internodes are 
grey green and rough, nodes slightly inflated. The 
immense exuberance of its distribution and the 
maximum length of the cellulose fibers of the 
tulm tissue-9 mm-(roughly % of an inch) are 
the most remarkable properties of the species in 
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Ochlandra travancorica: (5, 6) Bracts. (7) Lemma. 
11) Leafy flowering branch. H! hlea 19) Lodiades. 
(2) Culm sheath. (3) Pseu- 1101 Stamen Ill) Cynoeci- 
dospikelef. (4) The urn. (12, 13) Stigmas, much 
one-flowered spikelef, with enlarged. I 14) Fruit, still 
IWO bracb still attached. surrounded by lemma, 
and the flower in anthesis. pakt, and brxis. 

relation to possible human use. “Its culms 
yield, by the sulfate process, a pulp containilqh 
92.66 percent alpha cellulose, with an ash 
content as low as 0.2 percent, characteristics 
indicating possibilities for rayon 
mapufacture.“‘06 A mill equiped IO produce 5 
tons of rayon and 1 % tons of transparent paper 
daily was established in Travancore in the mid 
1940s to exploit the huge stands oi 0. 
~rawnc-oric.a there. 

Field studies are needed, Lccording to 
McClure, “to determine whether 0. ~ravancorica 
is J desirable silvicultural subject, in relation to 
the high- and sustained-yield requirements of a 
paper mill. The reputedly short flowering cycle 
and subsequent death of culms may, if true, be a 
disadvantage to its cultivation as a source of 
cellulose pulp. However, the pIalit apparently 
fruits freely, and there is the possibi!ity that the 
development of a seedling progeny would be 
sufficiently rapid to restore the stand to a 
productive state by the time the dying flowered 
culms had been harvested-if the stands 
maintained are of sufficient extent to provide 
several years’ supply from a single 
progressive-harvesting cycle. Flowered culms of 
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Dendroca/amus sfr~tus are usable, and give a 
slightly enhanced cellulose yield of undiminished 
quality after standing in the field four years.““” 
Thi; spec-ies wac sllccessfully introduc-ed in 1951 
by the USDA al the Mayaguez, Puerto Kit o, 
Experiment Station.“‘” 

Qxytenanthera. 

()xvtcpn.mthera abyssinica: 48 feet by 3 inches; 

,rrl\,~~. c hor~imc~l. N.ltive to Ethiopia, Angola, Gold 
Co+t, M,I~.~wI. Used for house construction, farm 
equlpmrnt, h,l\kctry, ,md production of paper 
pld~).“” 

Q\l,rtlve to ThaIland. Burma, Laos; used for 
h-lsketry. farm equipment.“” 

[XI&~ (Andaman,, wdshuI ((&In)), hobntgi bdnc 
10n~), Icngh~ IJava). Native to Thailand, 
I3urma. Indonesia, MaI,~~:sia. India. &,neral UXY 
Ior iarm equipment .,nd iurntture construction.” ’ 

Pseudostachyum. 

I?icvcioGxhyum po/ymorphum: 50 feet by 

1 inch; 

filing (Nepal), purphiok, paphok t’eepchd), 

1vxhdll Karo), bald/, lo//i, fdt (Assam), bd\Vd 
IBurmese). Native to India (eastern Himalayas, 
Assam), Sikkim, and upper Burma. Thin-walled 
culms with long internodes are used for lath, 
matting, withes for tying frames of houses, and 
small crafts.2’z 

Schizostachyum. 

Schizostachyum hainanense: 100 feet by 

1 inch; 

tang chuk (Chinese). Native to Hainan Island. 
Thin-walled culms with long internodes are used 
for lath, matting, crafts.“’ 

Schizostachyum lima: 25-30 feet by 1 inch; 
60/o. bagdcay. Native to Philippines, Luzon, and 
Davao. Culms have very long internodes, thin 
walls. Uses include matting, shingles, and 
lathing.“J 

*Schizostachyum lumampao: 60 feet by 3 
inches; 

!aitap JBosayan), tambtdng (&la-an). Native to 
the Philippines, Luzon. Culms are very straight, 
thin walled, with some 40 feet to first branch. 
Used to make boards and shingles.z15 This is an 
extremely useful species deserving wide 
distribution in Latin America. Its thin walls permit 
weaving of the entire culm after opening it out 
flat and removing nodal tissue. See p. 16, 
“airplane skins.” 

Sinarundinaria. 

‘Sinarundinaria nirida: 20 feet by % inch 

(Arundindria nitid;). 
Yative to Srechuwan 2nd I(ansu Provinces of 
China, this clumping specie\ is reportedls hdrdier 
in England than many of the running, temperate 
bamboos. In its native region it grons up to 
10,000 feet on the northern slopes of mountain\. 
The slender dark purple culms are there used 
locally in basketry, sieves, fencing, and light 
constr?lction. Classed by some botanists as an 
Arundinarid, I.awson lavishes on this species his 
most raptured superlatives: “A ritida is wilhout 
doubt the most graceful oi all the Arundinaria 
fainily in some countnes known as the 
‘Queen of the Arundinaria.’ The leaves dislike 
direct c :n, and the margins will bend towards 
midrib, forming a channel, at the first touch of 
brilliant sunshine As soon as the cloud; again 
cover the sun, the leaves will once more open 
out to their graceful normal shapes. Grow 
this dainty bamboo where there i: some partial 
overhead cover The slender purple canes are 
densely packed into a closely circumbr ribed 
clump. Their tower halves are bare, and rise 
almost vertically, but at the higher levels, the 
wealth of foamy foliage bends them outwards in 
a filmy ma\s. The individual leafed branchlets are 
50 fine that the foliage gives an impression of 
floating in the air. The thin whipltke new canes 
sway above the mass of foliage below.““6 

Named ml&d !” shining” or “lustrous”) by 
Freeman-Mitford, now commonly known as 
“fountain bamboo,” the sprcies wan introduced 
into RusGa, thence to England, by seed in the 
1880s. Believed by the Chinese to flower once in 
a century, that rare moment may at present 
(19841 be returning. Lawson states that no 
flowering outside China has ever been recorded. 

Culms, light to deep purple, are without 
branches the first year, then four to five per 
uninflated node, 6 inches apart, in the second 
season with more branches and twigs growing as 
the canes mature. The pale purple culm sheaths, 
hairy and often as long as the ir?ternode they 
cover are thin textured and persistent. Small 
leaves, 3% inches by % inch, are paper thin and 
bristled at the edges-a brilliant green above, 
matt green belcw. Delicate in appearance, the 
leaves weather severe winters with minor leaf 
scorch. Stro,lgly recommended as an excellent 
garden or tLb plant for northern locations 
because of its hardiness, the striking beauty of it? 
culm and foliage, and its tendency to stay put 
where you put it.*” More on this species under 
Thamnocalamus r,cdthdceus, “umbrella bamboo.” 

Teinostachyum. 

Teinostachyum Jullooa: 20-30 feet by l-3 in- 

ches; 

dulnoa (Assam), pdksalu, pogslo, wadroo, 
gyawa. Native to India (Assam) and Vietnara; . 
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thin wailed with internodes up to 40 inches long. 
Used for lath, matting, and c-raf!s.2i8 

Sbamnocalamus. 

Natlvr to N.E. India, in the Himalayas, 
Introduc rd in 1847 into England. The pliabic. 
thin-walled canes are mlrctr used for fishmg rod 
manufacture and basketry. Distinctive identifying 
c haractrristics to note Include the tiny, paper-thin 
I(,aves. not visibly tesselltited, and the rlodes, 
which are stained a purple hrown, especially 
notlcrable on older canes. The species grows in a 
!Ight clump of stiffly erect canes, surrounded at 
the rdgta by culm: curving gently oL:twards, with 
drnse foltage beginning almosi at the base on 
many delicate branches and twig.. 

“Noble’‘-the specific given b\ 
Freeman-Mitford, whn called this bamboo 
4rundinzGd notii/,-describes the tall canes 
well. Olive green when young, dull yellow when 
cold. thcx new culms appear from mid to late Mdy 
on. Thcs c ulm sheaths, pnle crimson fading to a 
dull purple shade, are frail and deciduous, and 
truncated at the :ip. The nodes: roughly 10 
mc-he\ apart, are rather prominent, and stdined 
about a half inctt on either side with the 
characteristic brownish-purple ring, more 
pronounced in sunnier locations. The species is 
not invabtive; It expands slowly in a clump. 
“Makes an excellent ornamental in shady spots in 
warmer gardens, and is especially recommended 
a\ a tub species for the conservatorv.“*‘R 

* Thanmocalamus spathaceus: 
inch 

14 feet by % 

fArundinarid murieiae, Arundinarh spar$iflora. 
Fdrgesid spdthdcea, Sindrundinarid mLvie/de). 
A hardy, although clumping, Chinese bamboo 
from the mountains of western Hupeh Provinc-e, 
growing at some lO,OOO-feet elevation. First 
collected by European botanists in the late 
nineteenth ctntury, live specimens arrived in 
Harvard’s Arnold Arboretum in 1910 sent by 
E. H. (“China”! Wilson, who called it the 
handsomest bamboo he’d ever seen. From 
Harvard, they were sent to Kew Gardens outside 
London in 1913 to become the most widespread 
of the ornamental bamboos in Europe, commonly 
known as “umbrella bamboo.” 

The culms are bright green during their first 
season, maturing gradually to a deeper green and 
finally a dull yellow. Deciduous pale green to 
cream color culm sheaths, bristled with fine hairs 
at the base, fade to straw. Late-shooting culms 
may keep their sheaths until the folIolYing spring. 
Uninflated nodes, somp b inches apart, bear 
three to four branches the first year, which 
become more numerous ds the culm matures. 
Leaves, 3-4 inches by Y-G inch, are light pea 
green above, duller pale green below. Long 

Thamnocalamus spathaccus: rlkwrw 
system and cutm tips. 

considered an 4rundinaria, this :.pecles began 
flowering in Denmark in 1975, revealing its true 
identity as a Thdmnoca/amus. 

In an interesting article detailing the century 
of botanical confusion that surrounded this 
popular species, Soderstrom permits the 
nonbotanist to savor something of the slob 
drama of taxonomy.*20 The related “fountain 
bamboo,” named Arundinarid nitida by 
Freeman-Mitfnrd in 1895 and recla.;sified as 
%IdrUndindrid-a new genus erected in 1935 by 
the japanese botanist Takenoshin Nakai-last 
flowered in 1886. According to oral tradition 
among the Chinese of its native region, the 
species has a flowering cycle of about a htindred 
years. Soderstrom suggests that when flowers 
become available for examinatron, A. nitida, the 
“queen of Arundindrid” wilt reveat itself to be 
Thamnocalamus nitidus, the fifth member of this 
limited Sine-Himalayan genus to be described 
since Munro established it in 1868. Both 
umbrella and fountain bamboo are sympodiat, 
clumping species, unique in their hardiness as 
well as their acknowledged loveliness. This 
species is reported by Lawson to grow in the 
north of Scotland. Both fountain and umbrella 
bamboo are named for their similar dense clump 
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formation, in which the thin canes, burdened 
with foliage, arch out at the edges, trailing 
br,rnc hes groundward in a fountainlike 
mannt~r.ll’ 

N,ttive to the Lyestern Himatayds of India. Nepal, 

Sihkrm, and Bhutan at elevations of 7,000-10,000 
fecal. Frrst descrrbed by Munro in his 1868 
monograph on the h;mboos as the type species 
of a new genus that he then established. “He 
derived the generic name from fharnnos, 
meanrng ‘shrub,’ and C~d/dmuS, rnedrilng ‘reed,’ 
since the bamboo fornred small, brushlike clumps 
of densely packed culms (This species] 
occurs In the undergrowth ni forests composed 
(11 deodar cedar, silver fir, HimGrlayan spruce and 
oak Thamnocalamus can be characterized as 
r lumtl fc.rming with relatively narrow culms of 
lc,w stature. A number of other features 
distrncuish the genus botanicallv. more-or-less 
equal branches borne above the node line, 
rhizomes symtodial, sp;krlets many flowered and 
arranged in rarrmes enveloped in spdthefike 
structures, and ihers with three stamens and 
!hrrz fc,.Ithery stigmas.““’ 

Introduced into England in 1886, this species 
is delicate in appearance and not terribly hardy in 
fact: to t,r grown i:r .rreas sheltered from cold 
winds. Like its near rrlatne, the fountain bamboo 
fS/narundinaria nilida, whose imminent flowering 
wil! probably reveal it to belong to the genus 
Thamnocalan:us~, it5 leaves curl in iull sun, oper4 
again when shdded. “At one time in India this 
hamboo supplied the bulk of the raw material 
used in the manufacture of walking sticks, 
umbrella handles, pipe stems, and numerous 
other articles.“‘23 

Its erect culms, bright :a p,tle green 
distinguished by a shade of purple pink, inclined 
to zigzag, are marked with a blue-white bloom 
the first season. Sheaths are deciduous, hairy at 
the bdse, some 7 inches long and quite glossy on 
the inner surface. Inflated nodes, marked by a 
white ring on their lower portion, brown above, 
bear two to three branches c:olored a pale pink 
purple. Leaves, paper thin and fringed with tiny 
bristles, are finely tessellated, up to 6 inches by 
% inch, pale green above, and a flat grey green 
below. Forms tight clumps, “extremely handsome 
and elegant an excellent specimen plant for a 
sheltered spot and a good tub plant.“‘zJ 

Thyrsostachys. 

Thyrsostachys oliverii: SO-80 feet by ~-2% in- 

ches; 

fhdr)awa (Burmese), maitong (Kachin). Native to 
India and upper Burma to 2,000 feet. Culms 
“greatly in request” Gamble) for general 
construction purposes. Also used for paper pulp 
and farm equipment.22s 

Thyrsost~chys sianwnk 25 40 ltv t :jy i I,>-3 
inches; 

I’. ; dung-WJ. Ndtive to Thdildncl .md C,lrrn.l Clc,,e 
clumped, unbranchc d for I i--2(1 feet .ilort, 8 
inches. regular intrbln.)des 21-i tt,, uln;s 
supporting thick, trattery totrage. “On? of If e 
two most beau‘;ful Bur-nd b.~mh~os, d:ii 1-y r, r 
the finest for p\ ,nting at to\s,or ek?vatrc.n~ tt 1s 
cuftivdted from tnd to e Ed of the countr fc ml 
almost always ne,lr Butid %I mcnaster c 1 he 
culms are rnuct, i ‘4 : rJmlrrell.r h n-4 da’rl 

make Ideal vaulirr ;,o,I’s.“-‘. ‘3 

PSEUDO BAMBOOS ___ 

A number of plants, although not r.lassn elf .I,’ bc,r 1 

nists as bamboos, resemble them ir ~upt~r, 

serve similar uses, and are -o:tsidrrec’ b mLc , 

the people who coinhabit their tr~rrai:~. 

*Arundo cJonax: 20 1, 111 1 inch. 
One of the mos’ widt ! x,ld of the 
pseudobarnboos is .41v. (:,I !IIV-IJX. N..‘I\ ’ I 
Europe, introduced t:y t, t .panirh In t r 4~’ \ 
World in the sixteenth k’k ~:ury, carrkr 1~~ t it/ (1 
de Casfilla--as the pl.1r.r ,., called in rn<,;r\ .are,ts 
-grows as far north as Texas and is brc,+? ) 
csed throughout the American tropics. Thx [I le 
green internodes are shiny ant thin wallel! 1)~ 

durable. Uninflated nodes ustl II\ bear a : r x ti 
branch of sparse pale gre’xn lea ,115, leather\ ,III,; 
broad. Frayed portions of ‘e cu’rn sheath r(rn.r’r 
on cured cutms whrch met 1 \ to c rtch yellr:v 
brown, darkening wtth the 1 / 

Still sound after c\ver a t : ‘,r\ in walls ot 
bajareoue consti.tctior! tst>e ,,P’ 1, ,-!p. 
259-260!, carrizo can also b ,I) bn ce ‘ings 
forty to fifty years old, outlastt, w? cl :tle 
wooden rafters with which it is ” nr h?C! to 
support the tiles. Widely wed fr 1 .,;ketry a Id 
mats. occasionall; as spools rn tt ‘e industr res, 
carrizo also forms the shell for sk ,, 1-i ets 
Icohetes), an integral part of any L,, .is) fiesta 
Rondadores (panpipes) and simple it < 4erd’s 
flutes ;;e o!her ancient uses OI Arupu’o ciondx- 
which also provides reeds for saxopt? >ncL. The 
erect or sometimes slightly curved cukns OI 
“Spdnish cane” are cultivated as a ga-!,n 
ornamental as wel!.2*7 

‘Cynerium sagittaturn: 25 feet by 1 l/4 t -ches. 
Grows usually at low elevations in tropic3 
America. The plant is covered with persis c 
sheaths. ?eneath these, the cuim is sticky 4 
pale green to cream colored when fresh, tt e 
internodes filled with path that shrivels when dry. 
From the uninflated nodes at midculm the sirl~le 
branches, growing nearly parallel to the culm, 
bear long narrow leaves th,;: cluster also at the 
culm’s tip. From a distance, the plant resembles 
sugarcane. Its uses include basketry and 
construction of houses, in which it serves for 
partitions, horizontal lathing in the framework of 
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TAXONOMY -- - -___ 
L\‘II~ bonie 5eLenty4x genera and twelve to fifteen 

I-undrrd spec~rs of bamboo worldwide, each pos- 

\essmg quite :liffe:ent tabics in climate and soil, 

c;uite distinct physical properties making different 

>pt<.ies suited to dif+rrnt tasks, a precise way of 

determIning their classiilcation is obviously impera- 

tive. T,!xonom-fror.1 !he Greek [aktos, meaning 

to order or arrange--the science of this classifica- 

tion of plants and animals according to biologically 

related groups was established in the West by i.in- 

naeus (1707-l 778). The problem with hamboos is 

that the fl::wcring port&s necessary for precise 

identification are not usually Waildbk. When bam- 

boo flowers. vegetative production creeps or 

ceases so I~-‘ades and culm sheaths are generally not 

\ 

\ 

Barnbus.+ midculm sheaths, 
the outer (dorsalj view 
above, the inner (ventral) 
view below /:: I/,). 
(1) 6. tuldoides. (2) B. tex- 
tilis. (3) B. pervariabilis. 
(4) E. tulda. 

present. McClure’s solution to this botanical im- 

pas;e was to establish a living garden. 

Famili,lrtty with the living pIal& 1s ar =s’rr‘ +ial 
prepararion for sound taxonnmic w: I, -9 tnls 
group. To achieve this, one must be rl,: ,.J 
return again and again to the same plants io 
make l?‘)les, take specimeils at different s!ages c! 
devell ,pnlent, assemble J complele array of 
structtirl’s essential lo iden:ification. This 
convictlon led me to bring together living plants 
Jt Ligrlan University, and to date nearly six 
hundred introductions have been mad:. Every 
introduction is given a distinctive number, plants 
are tagged, iheir posilinn in the garden plotted. A 
r,-zord is kept of tile source of each plant, date 
of introduction, vernacular names, uses, and 
other pertinent observations. Herbarium 
specimens are made of all available structures, 
and a recorJ kept. U~ally neither culm sheaths 
nor flowers arr available al first. As these 
structures apoear. they are collected and 
recordfad. As the picture of the plant becomes 
more complete, its identity becomes clearer. The 
identity between different numbers becomes 
apparent, and, finally. I have not only an 
adequate idea of the range of variation of each 
species, but I know its geographical distribution 
a., well.“^ 

Collecting specimens fw identification. 

For those who tiish to dig intc the matter up to their 

muddy elbows, collecting bamboo specimens 

becomes important at some step along the bamboo 

path. For the less active reader, also, curious what 

a botanist must g3 through in the field, we include 

the following suggestions. They were prepared by 

McClure for the Smithsonian Institution, which has 

the largest collection tii dried bamboo specimens in 

the United States and one of the largest in the 

world. 

Among the twelve to fifteen hundred species 

of bamboo, many that may look alike have vastly 

differing properties. The importance of precise spe- 

cies identification is therefor? obvious; this is the 

procedure for obtaining it when confronted with an 

unknown bamboo in the field. 

It is important to collect all bamboos, in flower 

or not. A prcperly selected, labeled, dnd preserved 

series of thr vegetative structures listed below will 

be entirely adequ.:te to identi;y a given bamboo. 

izeproductive structures are traditionally required 

fo; identifying bamboos and many other plants, but 

vegetative structures have proven to be a practical 

-and necessary-basis for field identification of 

bamboo owing to the infrequent flowering of many 

species. 
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Nrxver lnir mdterial Irt.nl I\%0 di5tlnct plants 

under the szme nurilber, ds-a;iink they repwent 

the ume bamboo. Ti Y, (+I more different bamboo5 

may gro\v so clo\e tc,l:ether they appear as one 

plant, Exac’ttng (are i\ q?eded, GS mixtures c-ause 

ml:r ti confuslon 

MCike q~t‘c~rntv~ ior permanent presrrvatinn. 

Frqmvntary \pcr imens coliected hastily. “juct for 

itl(~nlilic atwn,” trc~quentlv turn out to represent new 

stxv iv\ or ntw ICY ord\. Sllch spcimtw,, oiten too 

ir,iKmtnnt,lry t’) b(l iti; ntlfied with confidence but 

III’I Intr,gulng to disc,~rc!. may iJP more a hinder thdn 

,t ~vII~, So make q~c~cin’lc~n\ (Ii \‘arh bamboo ds 

( (:!-~~I~~II~ ~5 pos\iblc~. Represent omit:ed or frag- 

mtbr,tcd 5t:uc ture5 hy &rtc (~3 or photo5 anr! notes 

lllustratlng then? whole. Seedlings and small plants 

nl<t! IX, c ollcc ted entire. For a!1 plant!,, the following 

5truc lure‘ ,lrc’ e5\rntiai: 

CULM SHEATHS. At I&!4 two compk!e and in 

good (onditton. preferably from midculm nodes of 

nature-s~rrcl ( ulm. Mark with node number 

Icountlng from ba4e) and collector number. Press 

fl,lt. Ii too large, cut or fold to 10 by 15 inches or 

I(+\. Kc~rp all par:5. If sheath will not spread without 

hre,3hlng, do not press. Lrt it roll up and tie paper 

ovt’r tip to protect fragile parts. Persiqent sheaths 

IILI~ be lctft attached to culm section of sheath 

length and dried. Young shoots ilender enough to 

dry readily by ,1:tifici.ll heat should be sent in 

whole The mole conlolete the series of culm 

sheaths, the more reliable the identification. Kepre- 

sent the wholr series <IS fully as circumstances per- 

mit. 

LEAFY TWIGS. Include big and little leaves, young 

and old, healthy and diseased (if any). Press 

promptly before they curl in driers thick and soft 

enough to prevent c-rinkling. At hrst change of dri- 

er& arrange ledves w thdt some show upper sur- 

fdce, some lower. 

BRANCH COMPLEMENT. At least one typical exam- 

ple from middle of series on culm of mature size 

with dt least 12 inches of culm itsell. Cut branches 

2 inches from base. Mark node and c:ollecrtor num- 

ber on culm. Split and discard culm half opposite 

branch ii space is limited. Additional specimens 

from lower and uoper culm are desirable but no1 

necessary. 

CULM NODES AND INTERNODES. Best represented 

by segment of mature culm including nodes four 

and five above ground ‘pvel and the internode be- 

:.veen, marked with node number and collector 

number. Cut any branches back to 2 inches. Seg- 

ment may be split to save sp,lce or speed drying. 

RHIZOME. tit least one complete example; ii space 

permits, two or more rhizomes attached together to 

show typical branching habit. Wa3h and trim :oots. 

Mark or tag with collector numtzr. A sketch or 

photo, +owing proportton and branching habit, 

will serve in pIact of actual specimen ii facilities are 

limited. 

FIOWERINC BRANCHES. if presr%, collect lOngeJ 

possible series to show range of variation in habit, 

Ieafine5s, stages of development, and so forth. Seek 

iruirs dnd put some in a small folded pdper to Cd\] 

attention to them and prevent their loss. Mature 

fruits usually fall very promptly. Dktribute $313 i- 

WCRS thinly bc~truwn thick driers; c-hangc o1 cw to 

dry pwmptly and prevent breaking up of spikelets. 

l!niess ab4utely necessary to save paper, do not 

pile dried specimens together, but keep ira original 

folders to dvoid serious damage 10 spikelets. Put 

single example of lopg. fragile spikelets in separate 

envelope of folded paper to ensure floret count. 

SEEDLINGS. Special search should be made under 

dnd near flowering bamboos. Seedlings should be 

given a separate collector number from that of the 

s oposed parent plant, but cross-reference should 

be made in notes, setting forth evidence of their 

supposed relationship. The “seed” st:ll attached to 

very small seedlings is sufficient for identification If 

kept intact. 

HANDLING BULKY SPECIMENS. Node and inter- 

node, branch complement, rhizome, and culm 

sheaths that cannot be pressed flat-especially 

specimen5 that come from large plants-should al- 

ways be marked properly with node number and 

collector number on clear surface, durable cloth 

tag, or tough paper. Do not put bulky specimens in 

press with leafy or flowering twigs. Dry separately 

dnd promptly in sun or over fire. Keep in open air 

as mcch as possible; don’t wrap or store in ciosed 

container until thoroughly dry. 

MINIMAL NOTES. These should include: clump and 

culm habit, maximum height and diameter of culms 

(at base], length and diameter of fifth internode, 

length and number above ground of longest inter- 

node. (Make measurements on largest available 
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specimen; estimated measurements should be 

designated as such.) Location should be described 

or sketched in relation to nearest inhabited place 

and/or point shown on available map 50 that it can 

be found again. Habitat, local names (dialect), local 

uses, date co!lected, collector’s field number, and 

rehlrence to photos, sketches, and so on, if added, 

are kept in a separate book. 

PHOTOGRAPHS. These are useful to show habit 

and proportions of typical clump and the following 

featllres, particularly if time is insufficient for mak- 

ing specinlens of them: branch complement, culm 

node and internode, and the rhizome habit and 

branching. Habitat pictures are useful if the names 

of the associated plants are recorded or if ecologi- 

cal feature5 are clearly shown. Be sure to correlate 

photographic numbers with collector numbers at 

the time the picture is taken. 

SKETCHES. The simplest diagrammatic sketch may 

be used to represent structures called for above but 

which, for whatever good reason, must be omitted 

from the specimen.23o 

PRIMARY GENERA OF BAMBOO 

The name after the genus isthat of the botarist who 

established it. - 

;. Apoclada, McClure. Some four species, 
native to Brazil. 

2. Arthrostylidium, Ruprecht. Around 
thirty-five species, all native to tropical 
America; generally not important 
economically. 

3. Arundinaria, Michaux. Over one hundred 
species, mainly southeast Asia and 
adjacent islands, Japan to Madagascar. In 
Africa, two possible species; two from the 
Ur+d States, including the genus “type,” 
A. giganica. Greatest concentration in 
Japan. 

4. Aulonemia, Goudot. Some twenty-fcur 
species from Brazil tc Mexico. 

5. Bambusa, Retzius. Some eighty-five 
species, all native to Old Lvorld tropics, 
southeast Asia principal center of 
distribution. Closely related to 
Dendrocalamus and Cuadua. 

6. Cephalostachyum, Munro. Three sptcies 
in India and Burma area. 

7. Chimonobambusa, Makino. Some five 
species native to China and Japan. A hardy 
genus named for its rare habit of shooting 
in late fall or winter (Greek cheimen, 
meating “winter”), famous for 

“square-stem bc mboo,” Ch. 
quadrangularis 

8. Chusquea, Kunth. Some ninety species, all 
New World, native to mainland and 
islands, Mexico to Argentina and Chile. 
Grows to 12,000 feet, probably widest 
altitude range of any bamboo genus. 
Slender, pithy, sometimes solid culms have 
a constellation of branch buds in place of 
one bud characteristic of all other genera. 

9. Colanthelia, McClure and E. W. Smith. 
Some seven species in Brazil. 

10. Dendrocalamuj, Nees. Some thirty 
species, all large tropical plant5 from 
southeast Asia, mainland and islands. Many 
locally important for construction and 
crafts. D. stktus is the world’s most 
studied and most drought-resistant species, 
forming-with Barn&a arundinacea-the 
basis of India’s bamboo paper production. 

11. Dinochloa, Buse. Some four species form 
this small southeast Asia genus of bamboos 
equiped to climb other plants. D. 
andamanica is the longest world bamboo, 
with a culm 100 yards long. 

12. Elytrostachys, McClure. Two species with 
distribution centered in Colombia and 
Venezuela. Likes riverbanks from 200 to 
1,500 m in elevation (650 feet-S,000 feet). 

13. Cigantochloa, Munro. Some thirty large 
tropical species from southeast Asia, 
mainland and islands, Burma, Indochina, to 
Malay Peninsula and Philippine5. Many 
important where plentiful for building and 
daily use Java species were introduced 
there. 

14. Cuadua, Kunth. Some thirty species, all 
native to Central and South America 
except C. philippinensis. C. angustifolia is 
probably the world’s most durable 
bamboo. 

15. Melocalamus, Bentham. Monotypic, that 
is, a genus with one species, M. 
compactiflorus is found from east 
Bangladesh to northwest Thailand. Related 
to Dinochloa. Fruits germinate while still 
on parent plant. Used in basketry. 

16. Melotanna, Trinius. Some three species 
include “type” M. baccifera, occurring in 
vast (700 square miles) natural groves in 
Burma and India. Much used for building, 
woven ware, and paper pulp. 

17. Merostachys, Sprengel. Over twenty 
species, mainly from Brazil, with one 
species each in Paraguay, Peru, Belize, and 
Guatemala. Internodes up to 36 inches in 
one Brazilian species (M. argyronema, 
1 O-l 2 m by 5 cm) used for flutes, 
resonance tubes beneath marimba keys, 
and basketry. 

i 8. Myriocladus, Swallen. Twenty species in 
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Venezuela between 1,025-2,500 m 
(3,400-5,350 ieet). 

19. Neurolepis, Meisner. Some nine species 
are found between 2.900-4.500 m 
(9,650-l 5,000 feet), ‘in Colombia, 
Venezuela, Ecuador, Peru, and Trinidad. N. 
&fa, from the Andes, is distinguished by 
leaves 5 m long bv 0.5 m wide t 16% feet 
by 20 inches)-the largest known among 
h<ldJOOS. 

?I). Oc-lrbnclra, Thwaites. Some seven species 
in India, Sri Lanka, Madagascar, and 
southern India. 0. Iravancorica (q.v.), 
“elephant grass,” is the most important 
economically, for paper pulp. 

2 1. Chytcndnlhrra, Munro. Some five species 
in Airica and Asia, from Angola to lava. 0. 

IL 

~hyonic-a most used in Afrka; 0. 
/l&roc iliafa, in Indonesia. 

fhy/lo.~fachy~, Siebold and Zuccarini. Some 
forty spectes, mostly native to central and 
southeast China, a few in areas to 
Immediate south. Most thrive in moist, 
warm-temprraie climate. 

P/t~/oD/d.~ln~, Nakai. Some twenty-six 
species, mainly nalive to Japan. 

Rh~pic~ooc-/&urn, McClure. Some eleven 
species found from Mexico to Bolivia and 
Brazil. 

.&a, Makino and Shibata. Some thirty 
species native to Japan and mdinland of 
north Asia. S. kurilens;~ (from the Kuril 
Islands northeast from Japan) is the most 
northern bamboo, the only species native 
to Russia. 

26. Schirostarhyum, Nees. Some forty species, 
from tropical and subtropical south China, 
through Southeast Asid (mainland and 
istdnds including Hawaii) to Madagascar. 
Thin walls in all species, and “bv the 
siliceous, whetstone-like surface ‘you can 
tell a Schizostachvum in the dark.“231 

27. Thamnocalamus, Munro. Some four 
species of this Sino-Himalayan genus 
include hardy though clumping Th. 
spathaceus, “umbrella bamboo,” most 
widespread European ornamental. West 
China through Nepal to India. 

28. Thrysostachys, Gamble. Two species, from 
India, Thailand, and Burma. 

29. Yushdnid, Keng. Two species, from Mexico 
to Honduras. Known locally as orate in 

many places and much used. This genus is 
also placed by Lessard (1980) in Taiwan 
and the Philippines. 

This list of twenty-nine genera represents less 

than half those known-roughly seventy-six-but 

includes the main genera of economic impor- 

tance.232 
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“Every farm in the South should be supplied 
with a small forest of these valuable plants, in 
the same manner as it is now supplied with a 

wood lot. . , . I have growing in my 
experimental gardens in Louisiana sixty-four 
varieties entirely hardy, unhurt by frequent 

temperatures of 15 degrees F. ” 
-E. A. MCILH~WY 

JNflE BAMBOO 

I’ I is impossible for the people of the United States, 

who have lived among the lush forests that cov- 

ered North America, and which still cover much 

of our land, to look forward to thv time, a few 

hundred years hence, when our land will be as 

bare of forests as China is today, and for that 

reason, and that reason alone, we cannot visualize 

the value of the rapid-growing and maturing bam- 

boo capable of producing many times the tonnage 

of usable wood, many times as rapidly as anything 

else we know of that will grow from the ground, 

and with but little cake after planting. When bam- 

boo becomes established here, it will be as indis- 

pensable to our existence as it is now to the Chi- 

nese. 

“The U.S. imports millions of dollars worth of 

bamboo yearly that should be grown dt home. Now 

is the time for our state agricultural dendrtments to 

see that plantings of bamboo are made wherever 

Bamboo energy is boldly 
expressed in the phallic 
power of a newly shooting 
c&m. /Gigantochloa is the 
genus shown.) 

they will thrive so that the people of the southern 

states may be ready for the time which surely will 

come when our forests are no more, and we will be 

obliged to rely on the quick-growing timber bam- 

boo to apply the wood for all necessities, from the 

making of paper to the making of houses, and the 

furniture for the houses.” 

Mcllhenny was writing this in the mid 1940s. 

China is no longer bare of woods. Tree cover has 

doubled according to FAO estimates, and Saint 

Barbe Baker says it has increased frool 7 to 27 

percent of China’s land area. Deforestation is not 

inevitable, as Mcllhenny apparently presumed forty 

years ago. This is a momentous shift. For the first 

time in the cultural existence of our race, a signifi- 

cant part of it is proving we can regreen the globe. 

Tree planting has become a kind of permanent na- 

tional picnic in China. Sometimes such basic sanity 

is contagious. It could happen in many places now 

that we know it can happen. After the first runner 

broke the four-minute mile, suddenly many more 

found their legs could do it, too. 

Fortunately, affection for forests is not \ome- 

thing we need to “awaken” in people. It is inherent 

to our eye, nose, and lung. All we have to do is stop 
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Dixie, or Dixieland: 

the southern states; probably from dix. Dixie. a 
$10 note, w&Iv current in L;KIISI.!,I~ before the 
CIVII War, with z large French d/s (t,ar,) in thca 
tentrr :I( lhc, r:lvrrse. (Web\trr’s Nc5w Collegiate 
Ilic tl0n.lry.l 

1 J 

\tifllng it, foster .l Iov~ of leaves c>arIy in c;ur homes, 

g:,1rckn\, SC hook, ,Ind ntuals. km, perhdps, bam- 

boo will bc thcs c heerful friclnrl of our forests, in- 

stcs,ld of the rc$acrment that Mcllhcnny imagined. 

Hro,xi c ultivation ,Inrf use rjf bamboo’s versatile 

tibrr c,m he!p U’I lean more lightly on the woods 

,mtl thu\ encourage trees to come back to live with 

us +ain. 

BASIC GARDEN GUIDELINES .~ ___ 

Propagation. 

Hardv ,,~or~o&i,:! hamboo i\ generally proga- 

g\ttcld irom young rhizomes with or wlthout an at- 

txheci tulm. Thr rhizome shduld be yellowish, 

15 --!(I inches long, witt. ,It lea\t ten good buds. Cut 

with 11 saw to avoid shock, and plant 1 foot deep 

The attxhrcl culm should be young, of the same or 

preceding year. It is tr mmed to about 5 feet, the 

lower branc-he\ left--or culm ( .m be cut off to 

withln I foot of ground level. A rhizome alone, 

<ome 20 inrhrh Irjng with ten to fifteen node!, and 

plenty of roots, tan also be ubed. The soil should be 

washed off and the rhizome wrapped in damp moss 

or burlap and plastic if it is IO be sent any distance. 

By this method, up to one hundred suitable rhi- 

zomr% may weigh as little as 3 pounds so it is ship- 

ment efficient. ?hizom .s without culms are prefer- 

ably planted 8 inches deep in a nursery and 

transplanted ,he following spnrbg \? hen new shoots 

appear. 

FOI .sympod;a/ species, J healthy culm is se- 

lected with its rhizome ,md L,lmilarly pldnted at the 

A monopodial rhizome 
(Phyllostachys 
viridi-glaucescens) pre- 
pared to plant. 

The rhizome has produced 
a leafy shoot, but has not 
yet rooted. 

rhizome and attached 
culm. 

Propagation of 
P. viridi-glaucescens with 

beginning of the rainy season in early spring. Divi- 

sions of clumping bamboos are obtained by cutting 

cutms just above the second or third node. As many 

as three cutm stumps may be included in a single 

division, which may weigh up to 30 pounds, or 

more, depending on the species. In an eight-hour 

day, a laborer may perhaps prepare only three such 

divisions, whose weight and bulk greatly increase 

transportation costs. The growth of the parent 

clump is also retarded by the division, and the 

amount of propagating material per clump is quite 

limited. 
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Whole-culm plantings are also practiced with 

tropical bamboos as is propagation by culm seg- 

ments: a length of two-to-three-vear-old c&n, 

20-40 inches long without branches, horizontally 

planted 1 foot deep will also root easily in many 

sympodial species. This method, however, is rarelv 

produc tivr with monopodial bamboo. 

Transplanting by whatever method snould be 

done as ctu~c klv as possible to prevent the culm and 

rhr/cme trorn riryrng out, and newly planted bam- 

IIOO should be watered at least weekly. 

SOIL AND SITE. Hamboo likes moderate water in a 

so11 that 19 trrtile. well drained, and mixed with 

gravel. It grows wr:/t on slopes where rhizomes and 

dense Ieat idI hJtn help retard erosion. Strong sun 

should be avoided except for black bamboo which 

darkens well tn direct sunlight. Sites facing west into 

a harsh afternoon heat are not ideal. In warm or 

rnild c Itmates, locations tacing north are preferred; 

in colder rrgtons, the south. 

CUTTING. For the first three years of d new grove, 

all shoots should IJV allowed to grow, Thereafter, 

young bamboo should not be cut, but five-to-six- 

vear-old c-ulms should be removed each autumn to 

Propagation by cufm seg- 
ments of a Cigantochloa 
specjes. This method is in- 
&ective with temperate 
bamboos. 

Cigantochloa species two anatomy of the bulbous 
years after propagation. sympodial rhizome at the 
Culm segments propdgdte base of the cub, and ds- 
most reddify in species some its funrtions when 
with branches swollen at planted. 
the base. These repeat the 

reduce insect damage and make room for new 

sprouts. Cutting thin culms at two years and leaving 

larger culms uncut favors the rhizomes producing 

sturdier culms and tends to increase the average 

culm diameter in the grove. Thinning is important. 

Greater density can mean fewer new culms each 

year and less harvest weight. One grove, reduced 

from 1,200 to 900 and then 750 culms, steadily 

increased the number of new culms produced an- 

nually from 16s to 179 to 2 18. The harvest weight 

rose from 1,650 to 1,920, to 2,180 pounds. 

OVERTHINNING. Overthinning can result in exces- 

sive sunlight, which yellows the culms and dries the 

ground. Enough culms should be left to provide 

good shade for the grove itself even in broad day- 

light. Harvest three-year culms, which implies 

keeping track of their age: a thin wire can be loosely 

pldced each fall around the base of new culms. A 

code of twists in the wire serves to indicate the year 

of growth. 
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“Too much beauty can get out of hand.” 

Listen, bamboo, chief mischief of my yard, thou 
shalt not chew the concrete o! my neighbor’s 
drive. Feel these sheets of corrugated metal, two 
dozen inches deep? There ends your bed, my 
lovely. So by all mean? stay green, tall, dnd 

bcsautiful, but slay puf. 
The average American homeowner wants to 

con’rtruct a brie1 Eden in his yard for green re#lef 
from commuting to the job. He doesn’t want -0 
come home from battling his boss to battle his 
bdmboo. Ruth McClure, bri\k widow of F. A. 
McClur-, 15 insistent in her warnings: “I’m afraid 
I’m not nucb use to you. I jc>t keep warning 
people that bdmboo’s sneaky. My husband 
knew a man who died trying to get it out of his 
vard. Sure, 1~‘s beautiful, but too much beauty 
cdn get out ol hand. So my husbdnd always 
warned anyone he gave bamboo to: it has to be 
confd/ned if you don’t wart it everywhere.” 

McClure issued his warning in print as well: 
“.%nobantbusa roo[sik, a Chinese bamboo once 
highly prized as a garden ornamental in 
Honolulu, has come to be rrgarc-‘rd as a 
dangerous weed there becduse it e\cdped from 
cultivation .Ind now domindtrs many acre5 of 
once pure native vegetdtion.“’ 

FERTILIZING. Compost or, less recommended, com- 

mercial fertilizer, increases grove vitality enor- 

mously. The number of culms and harvest weight 

can be doubled, with culms both taller dnd greater 

in diameter. Ten parts nitrogen, six parts silicate, 

five parts each of potassium and phosphate are 

applied ahout a month before spring shoots appear 

and again before the onset of rhizome growth, 

which immediately follows completion of culms. 

For 1 acre, apply 80 pounds of nitrogen to 48 of 

silicate, 40 of potassium and 40 of phosphate. Bam- 

boo leaves, roughly equivalent in weight to the an- 

nual harvest in some species, are left in the grove. 

A dense leaf fall of up to 4 inches annually provides 

fertilizer and excellent mulch. They are 6 percent 

silicate, and their decomposition increases the 

availability of this toughening component of bam- 

boo. Theoretically, older groves should produce 

harder culm wood. (tertilizing bamboo is not 

recommended where durability, not quantity, is 

sought: see below, Soil and site, pp. 21 S-216.) 

CONTROL. If bamboo is to be confined to a limited 

area, rhizome growth in some monopodial species 

must be controlled. Galvanized metal sheets or .I-2 

inch concrete slabs are sunk 20-24 inches deep, 

with about 2 inches above ground. Concrete made 

with peat moss replacing some or all of the sand 

provides a barrier porous enough to allow gl 3und- 

water to pass. Pebbled paths around the grove will 

harden the soil, reduce the shoots, and also reduce 

rhizome development. Sprouts that emerge where 

unwanted should be eaten or kicked over whilr still 

young and brittle. Make sure you need to control 

your specific species before you ;:o to the troljble 

ahd expense of confining it. Se> p. 2 15 for more on 

the bamboo invasion. Also, “Ex your lawn,” p. 

278, for direct action.’ Basicall j, bamboo becomes 

a problem only if :fou choose the wrong species, 

and don’t use it. If you can’t use your harvest, call 

the crafts teacher at your local school and offer a 

copy of this book and free harvest in exchange for 

taking your bamboo abimdance off your hands. 

TRANSPORT 

Selecting and shipping bamboo starts. 

Go to the grove prepared with digging and pruning 

tools and enough ?u:+:rproof material to wrap 

plants and keep them mois! at all times. Find an area 

in the grove where small, strong, disease-free plants 

seem most plentiful. Make exploratory digs to bet a 

clear picture of underground organization of rhi- 

zomes. At the young edge of a clump, choose three 

to four adjacent culms. One or more of them 

should be at least one year old with branches or 

visible buds at nodes be!ob a height of 18 inches. 

A group of sympodial rhi- two or more nodes of a 
zomes prepared for ship- culm segment, will survive 
ping and planting. Two or more readily :han a single 
more connected rhizomes, propagule. 



Dig out a part of the clump large ’ ncugh to inciude 

a ring of culms beyond the selected portion, and 

remove the soil to expose where the rhizomes join. 

Cut the part wanted from the rest in such a way that 

all the culms of your propagule remain joined by 

their rhizomes. Prune culms to roughly 18 inches 

and branches to 4-5 inches. Don’t cut branches 

close to culm. Remo\,e most of remaining foliage, 

and prune roots to about 3 inches. Cover propa- 

gules with moist litter as soon as work on each is 

complete, To assure thdt at least one will survive, 

prepare, if possible, at least four propagules. Wrap 

them in waterproof material with moist litter 

(sphagnum ri possible) for transport to base where 

packing ior shipment is done. 

Packing for shipment. 

PrepLrrr a batter of rock-free clay, about 1 r/2 gal- 

lons the consistency of mayonnaise or thick gravy. 

Wash off soil irom propagules and dunk the rooted 

base of eac.h into batter until roots and rhizomes are 

completely coated. Pdck in moist (not wet) sphag- 

num, an equal number of bases dt each end of the 

pile, then wrap in waterproof plastic or heavy wax 

paper. Wrap finally, and firmly, in hedvy manila 

paper and tie well. Ship by air express or other rapid 

mean5.j 

Receiving bare-root bamboo. 

“Keep packages in a cool place and unpack in 

shade, prutected from any wind. Don’t :ry to re- 

move all thn packrng material as this may damage 

young roots. Set plants ;n moist sphagnum or similar 

material in a windless, shady place until ready to 

plant. it is best to prepare ground before shipment 

anives. A nursery is most convenient, efficient, and 

effective. P!ants can be observed frequently and 

needed attention promptly given, till well estab- 

lished; they will be planted in permanent locations 

at the onset of the next rainy season. 

“Set plants In rows 5 feet apart, 1 yard be- 

tween plants. This is the minimal distance, good for 

no more than one year. Rows follow land contour 

to provide natural drainage. Avoid poor drainage, 

which bamboos abhor-except for some Cuadua 

species. Water should be handy for irrigation or at 

least sprinkling during droughts until plants ha:/e 

dug in well. 

“Dig holes of ample size. Spread roots out 

thoroughly while adding well-sifted soil. Tamp the 

soil firmly while adding it before adding any water. 

Then water generously, adding a thick mulch of 

loose organic matter. Plants set out in dry season 
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require temporary shade-and windbreak for any 

strong, dry winds. Sketch a map of species position 

immediateiy in case plant markers get lost or con- 

fused. Keep weeds down, especially climhers.“5 

EXPANDING GROVE 

Bamboo bonsai. 

Chinese ornamental gardening developed largely as 

miniature idealizations of natural scenery. Travel 

was difficult, space limited. plants much loved by 

the Chinese people-so nearly every home had a 

tiny garden whose aesthetic traditions were ex- 

tended, in time, to dish-gardening, p’oon hi, or 

bon-k in Japanese, the more familiar name for this 

type of microgarden in the West. Plants used are 

1 either naturally miniature or capable of thriving in- 

! doors while being subjected to the severe dwarfing 

techniques evolved in bonsai practice over the 

years. 

Usually, bamboos coming from extreme north 

or south latitudes are natural dwarves. Sasas from 

northern Japan are the most common known in 

Western gardens. But all species can be shrunk in 

stature by reduced water and nutrients, small con- 

tainers that confine roots, and the practice of 

removing culm sheaths from growing culms, which 

stops growth of the internode above it.” (See de- 

scriptton, Chapter 6, “Seedling,” pp. 151-l 52.1 

Sympodial bamboos are used in pot culture by 

cutting them off to a short stump just before new 

growth would normally begin from the rhizomes. 

The new shoots are quite small compared to the 

ordinary size of the plant. 

Monopodial bamboos are potted by digging a 

rhizome a foot or so long and planting it upright or 

at a slight angle with 334 inches in the soil. Buds 

underground produce short shoots, while those 

above send out branches and leaves from the rhi- 

Bamboo bonsai. The bam- 
boo path is endless. It cdn 
begin at d thy window 
with d tiny grove. 
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Into J (rcsnt h I R Inc hf)s dc,tlp and jf) Inche\ or 

niort. L\ idv. (‘\t ,natetf and iilkd with fertile MMI 

high in humu\ contt~~ or wtJ!l-rotloci mmure, tran\- 

pl,1111 c ul1111~5 OI rhlzomcbs torined Ihe previous 

yc’,lr. rhtxsr are distinguished from older rhizomes 

by the prtlsence of sheaths or bud scales. Rhizomes 

with at Ir~st 4x to eight good buds are planted 

verlirallv in two to :hree row!, on each side oi 

trclnc h with cuttings 6 inc ht%s apar\. Vertical planting 

cw our,lgc*s quit k c ulrn growth and retards rhizome 

tlt,vt,l~)l,nlt,ni. Hortlonlal planting in rows p,irallel 

to trcnt h sides WIII vi&l grt~atcr rhizome clt~velop 

1111~1lt ,110ng trrnt h axi\. Plant hamboo with stems 

( ut bat k to ,~bout I-L ftlel, (ovrrrd with 5---6 inches 

oi too\t* $oil IO the samtb height a< the natural ~011 

lint, on the t u1m, M’ilh attached rhizomes as parallel 

J\ po\Gblt, to trrnc h Gdes. blulch with leaves, peat 

mo\~, or organic littrr to help keep soil moist and 

)oo\e. Plcln~s that die should be replaced. 

Hedge of living culms 
lashed to split bamboos of 
d larger grow. 

brdnches. Always prune after new shoots have 

reached full height, extended branches, and 

opened leaves. 

A hedge can be kept trimmer along the sides 

bv stretching a strand of #l Z-gauge galvanized 

wire 4ightly ,~bovc mid height on each side on posts 

close enough lo maintain tension with cross wires 

running briween them to keep hedge the desired 

width. Periodic use of organic or commercial fertil- 

izers rich in nitrogen will assure dense and drep 

green foliage.‘(’ 

Plants or rhizome cuttings can also be cstab- 

lished in a nursery for a few years, 3 feet apart in 

rows 5 feet apart. When these are transplanted to 

the desired site, move them with a bail of earth 18 

inches square, 8-10 inches deep, with all their rhi- 

zomes carefully preserved and placed parallel to 

the trtxnch. When desired hedge height is reached, 

prune it\ top and side< with slanting rather than right 

angle CLIP,, l-1 inches above nodes of culms and 

Windbreak design: 

the harvested hedge. 

“ln 1956 a hedge of Pseudosasa ;dponica, J hun- 

dred yards long, was planted at Rosewarne Experi- 

mental Horriculturai Station in Cornwa!l (England) 

and is now an effective barrier against the Cornish 

gales. Four years after planting, many individual 

canes stood 8 or 9 feet high. In another trial, four 

hundred species of hedging plants were carefully 

compared and assessed for possible agricultural u5e 
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as shelter hedge\, and Pw~dosasa japonic-a was 

one of the eight finally selected as most suitable. 

“Wind velocities are reduced by a solid barrier 

ior as far as thirty times the height of the obstruc- 

tion, but the degree of protection needed for ordi- 

nary garden purposes probably does not extend 

farther than % to ‘1, this distance. It has been found 

that a hedge presents a more satisfactory barrier 

than close fencing, stone, or brickwork, and so on. 

A soled wall, ironically, gives rise to air turbulence 

on the leeward side, and the swish and eddies 

oi the disturbed air do more damage than would 

have been done had the wall never been erected. 

Experimentally it i4 shown that the most satisfactory 

barrter is one with a 50-60 percent degree of 

t)ermeability. A bamboo hedge meets these 

requirements.” ’ Lawson also notes that, unlike 

bnck walls or other inorganic barriers, a bamboo 

hedge also complrmenis any garden by providing 

matrrtah for stakes, arbors, trellis work, fences, tool 

5hed5, and so forth 1:om harvested culms. 

BAMBOO FARM MANAGEMENT 

Silvicultural summary. 

Hanboo Glviculture, or the scientific management 

of bamboo plantations, ha\ been most developed in 

India, which probably has the world’s largest re- 

berves of bamboo. About one seventh of India’s 

fore5t resources, some 25 million acres, are bam- 

boo grnves. The Forestry Research Institute at 

Dehra Dun has stnce 1878 been the principal world 

center for bamboo research. 

A few rules of the big groves: “A rich, well- 

drained boil is desirable. The two other most impor- 

tant factors governing bamboo growth are tempera- 

ture and moisture.“‘2 To establish a large grove of 

monopodial hamboo, rhizomes set out are 8-10 

feet apart, requiring around 550 or so rhizome3 per 

acre. Until the Grove is well establrshed, hand 

weeding will be .’ cessary since even shallow culti- 

vation would destroy the rhizome growth immedi- 

ately below. Fertilize with up to 7,000 pounds of 

manure per acre. 

imma;ure culms should be cut only if attacked 

by insects. Old or injured culms should be rrxmoved 

first. Remember that cutting around the edge of a 

sympodial grove decreases its growth. If practiced 

regularly, the rhizomes surrounding a grove die, 

forming a barrier and driving the remaining rhi- 

zome5 back into the already overdense center of 

the grove. 

Cuts, 6- 12 inches above ground, are made 

Bamboos in snow, by XUO mercidt groves dre often 
Pu (1280-1335). Culms Cd" pruned at the top to pre- 
be ftdthwd or snapped by Vent S”OW ddmdge. 
svere snows, and com- 
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level with the node so no rainwater collects to rot 

first the culm, then the rhizome below. Culms cut 

higher not only waste the broadest ser tion of the 

c u;m but m,tke future work more difficult through 

increased 1 ongrstion: branches often grow from 

nr)des oi these la11 stumps, blocking movement 

more. Culms in ilowrr should be cut after the fruit 

1,111 not before. Culms which are badly formed, 

(Ic~~tt. sick. or LWI~S~ in any way should be 

rrm~lvt~d at each harvest. Cleanliness in a grove 

both rtduc es insect infection and clears way for 

nc+v growttr. 

Environmental impact. bamboo invasion. 

To play the devil’s advocate, we collected pub- 

Irshtld warnrngs on bamboo invasiveness from 

rlther Iarid\. They wert.;i’t many. In northern lapan. 

S,I\J suer ies, one sixth ot the forest biomass in 

Hohhaido, prevent erosion but disturb tree regener. 

anon and hinder summer work oi foresters. Use for 

il,tht~br~,~rd is fr.:.,ibte but h >.‘i..>t presents eco- 

nonic probt-ms. 

In h/l.rtaysia: “Forest departments regard barn 

boo <I\ wet& interfering with timber growth and 

regeneration. Control options are available: starve 

clumps ovr’r J perrod of years by kicking over 

young r ulms in growing !,edson or eliminate with 

vannu’r chemical sprays. hktlwdy (1970!, d zoolo- 

gist, :onsidered bamboos a nuisance for reducing 

species diversity of torests by suppressing other 

plants, reducing fauna to narrow selection of bdm- 

booloving species. 

“tn cleared or logged forests, such as in Sabah 

(northeast Mdldysia), Dinoch/oa species [a climb- 

ing bmik~ou] can become d very serious weed 

problem, preventing regeneration of commercidl 

timber.” IQuotes from Lessard 1980: 56. 95, 129.) 

Selective introduction: control by use. 

Of the more than twelve hundred bamboo species, 

the more vigorouslv spreading varieties turn weed 

or wonder depending on usr. Many useful bam- 

boos are rxtinct or much reduced in former habi- 

tats: Human interest is an overly effective conno\. 

We recommend, obviously, an integrated approach 

to cultivation: Choose species whose use to people 

tdkes care of the question of hdrvest and control. If 

you choose a useful, unrampant bamboo and culti- 

vate it well to grow culms of maximal size and 

encourage maximal vigor of rhizomes, you can, 

with little effort, distribute plants dnd cured culms 

locally. (See pp. 2 10, 248 on school use of bamboo 

in relation to these questions.) 

Soil and site. 

“A favorite site for a bamboo grove is the base of 

some range.of hills or a broad valley where some 

mountain stream has brought down and deposited 

a mass of alluvium. These situations have the dou- 

ble advantage of suitable soil and shelter from 

strong winds. Wind shelter, all growers agree, is 

important: The young shoot thrashed about by 

winds with branches of older culms injures its grow- 

ing tip, stopping growth and producing an imperfect 

culm. Windbreaks of conifers sometimes protect 

groves in an exposed position. 

“soil qud/ily mdteriaify influences texture of 

bamboo. In Japan, a particular mountainside reput- 

edly produces the harde:.t, flintiest bamboo in the 

country. The culms grown at Togeppo dre cut up 

into the cylindrical ash boxes, or haifuki. upon the 

edge of which the smokers strike their metal- 

trimmed pipes in order to knock OIJI the ashes. After 

years of use the edge o! Togeppo ash boxes remain 

smooth while that mdde from a stem grown in the 

lowlands is splintered to pieces.“’ r 

“Relatively poor soils and dry sites are rom- 

monly used in preference to fertrie ones among 

bamboo growers in China where strength and hard- 

tress 01 wood is more important than large size of 

individual culms or total annual yield per unit area. 

Cufms of &=rmbusd Iexfi/i\ grown Lrnder this regime 

Bamboo culiivation ex- 
tends north of Vancouver, 
B. C., on the Pacitic Coast. 
Stars indicdte suggested re- 
gional experimenta/ ten- 
tc-rs for distribution of 
p/ants and training of 
workers. Savannah, Geor- 
gia, d.ld Avery tstdnd, Lou- 
&iana, are natural sites for 
eastern and central re- 
gions. The San Francisco 
Bay Area provides a cii- 
mate friendly to both trop- 

ical and temperate species, 
and d large orientdt popu- 
lation with deep affection 
for the plant. Early plans 
for extensive bamboo 
groves in Golden Gate 
Park are beginning to be 
realized. The arboretum 
and research library there 
provide an ideal base for 
an urban bamboo informa- 
tion center on the West 
Coast. 



give years of service as bean and cucumber stakes 

in the Canton delta.“13 

“Canal embankments, pond borders, and 

riverbanks arc. suitable locations, especialiy in dry 

region\. Large clumps grow along canals in Egypt. 

Algiers has many varieties growing in her trial gar- 

den5 watered only by irrigations. There are in CJli- 

iol-nia, Oregon, Texas, and throughout the Gulf and 

Southern \tatc‘s thousands of suitable locations. The 

hanks oi small streams, the deltas of rivers, low, 

irrigated islands, like those in the San Joaquin and 

%rramento rivers, would produce big forests of 

tht=,e valuable plants, while the banks of irrigation 

(anal<, wherever such occur in mild climates, could 

be made beautiful by them.“” Especially in areas 

with long dry spells, locate plantings along ponds, 

streams, and near springs, just before rains start. (if 

propagating materi a! is available, try drought-resist- 

ant +ci ic., VJC h a$ blamhusa vrmtrium or Drw 

droc dl~mus 5frir fus. ) 

Nursery. 

Anyone planting a large area with bamboo will con- 

,icler whether to plant at once ill the field or in J 

nursery first. A nursery recommends itself for sev- 

era1 reasons. You can establish the same optimum 

conditions of soil preparation and care, watering, 

watching, weeding-whatever seems required. 

Cost iq diminished, efficiency increased. Dead 

plants are more quickly noted, more edsily re- 

placed. More time is available to choose and pre- 

pare a permanent site. 

Planting distances depend on time plants will 

remain in the nursery and also vary with the spe- 

cies. Leave 1 % to 5 feet between rows, 1 to 3 feet 

between plants, depending on species and size of 

propagulr. As little as % to 1 inch of soil can cover 

rhizomes ii mulch covers the soil: well-weathered 

sdwdust, wood chips, cocopeat (meal from coco- 

nut husks) are some alternatives: others depend on 

your surroundings.lb 

Slope or level? 

In general, sympodial bamboos thrive better on 

land not too steep; monopodial bamboos seem to 

develop best on steeper slopes. Sympodial rhi- 

zomes tend to arise from progressively higher levels 

as :he clump develops and soil is gradually carried 

away by erosion. The rhizomes of monopodials, on 

the other hand, seem able to burrow as deeply as 

circumstances require. If land with a steep gradient 

must be planted to sympodia! bamboos, it should 

be terraced, if possible.17 Even on level land, sym- 
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podial bamboos thrive best when some fresh earth 

is thrown over the rhizomes each year. in the cut- 

ture of this type of bamboo for shoots in southeast- 

rrn China (5. b(~c~chryanus and 5. latiflorus), the 

earth is pulled away from the bdse of each clump 

every year in December or lanuary dnd the dead- 

wood of old rhizomes removed. Earth is then 

heaped afresh dnd systematic application of fertili- 

Ler, usually diluted urine, is begun. In addition to 

protecting the rhizomes and roots from undue ex- 

posure and drying, these heaps of earth protect 

young shoots from light until large enough to be 
h ;1r\,PctPr: .-. .__.--. 

Monopodial bamboos are grown on both level 

lands and hillsides. Aside from fertility, which is 

usually higher in level land, hill land seems pre- 

ferred in part, perhaps, because bamboos loath 

poor drainage. Maybe, also, the slope stimulates 

rhizome use of greater vertical range of soil, evident 

in hillside cultures. This postpones the competition 

between rhizomes common on level land.18 

Field planting distances. 

ZympodiaI (tropical clumping) bamboos are 

planted at distances that vary with species, climate, 

and soil. The rough rule of thumb in the accompa- 

nying table for equidistant triangular plantings of 

five common species was developed at the USDA 

Federal Experiment Station in Mayaguez, Puerto 

Rico, a major site of Western experiments with 

tropical bamboos. I9 

Monopodial bamboos: Large species of tem- 

perate, running bamboos are most happy in an area 

at least as long and broad as they are tall. This 

counsel isn’t followed by many urban gardens be- 

A fier 36 days in a humid (left) and in the air as well 
propagating frame, culm (right). This species is the 
segments with branches of world’s most widespread 
Bambusa vulgaris devel- bamboo. 
oped roots under the sand 
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Cultivation Table -- 
- SPECIES POOR SOIL AND CLIMATE GOOD SOIL AND CLitiAlt 

FEET APART PLANTS PER ACRE FEET APART PLANTS PER ACRE 

~,ld~Ll.~,l iOiJgiSp/t Uhld 15 223 25 80 

B Ir'tl/l/\ 12 348 20 125 

B tuld.1 I8 158 25 80 

b' lUld~d(~, 15 223 25 00 

i!W!< .?!.:nlclr la 158 25 80 

,klh,~mi 

cause they haven’t enough room, but for commer- 

cial production of bamboo it is an applicable rule. 

Plant 8-10 feet apart, 550 rhizomes per acre, 

roughly-dependtng, as with tropical bamboos, on 

local climate and soil as well as rhrzome vigor of the 

species in question. 

Propagation notes. 

For reasons of economy, culms are usually taken up 

singly, but a unit composed of a new culm and its 

“parent” gives much surer and quicker results. The 

earth is dug away from the rhizome, and the culm 

or the unit is severed from its parent by a transverse 

cut through the narrow “neck” at the base of the 

rhizome. Too great stress cannot be placed upon 

the importance of care in digging and in making the 

cut. One careless stroke of the hoe or knife can ruin 

a bud, and this damage to the tissues can cause the 

lo55 of the plant or serious impairment of its growth 

through the introduction of fungi. 

Bamboo species that normally lack branches, 

and even branch buds at the lower nodes, present 

a special problem. Make sure that the culm is sev- 

ered at a point high enough to ensure the presence 

of at least rne, preferably several, strong branch 

buds or better siill, a complement of fully devel- 

oped branches. Foliage, when present, should be 

Whole-Culm Planting 

SPECIES NUMBER OF AGE OF 

PLANTS PROPAGATING 

PER 10 FEET MATERIAL 

OF CULM IN YEARS 

Cigantochfoa apus 9.5 3 

Cuadua angustifolia 9.1 2 

Sinocalalnus oldhami a.2 3 

Banbusa ventricosa 7.4 2 

Bambsa lulda 6.8 3 

Cephalostachyum 4.1 2 

pergracile 

Age aids vitality: 
Meter-long basal cuts of 
Et. vulgaris, var. vittata 
were used in an experi- 
ment to determine the ef- 
fect of culm tissue age on 
the yield of rooted plants. 
Six age groups were tested 
with a code indicating 
each group on the visible 
tip of culm segment above 
ground, as :hown. Vitality 
increased steadily with age 
to tive years, the ofdest 
cuttings tried. 

PRODUCED PRODUCED 

AGE ROOTED UNROOTED 

GROUP NO. OF SHOOTS SHOOTS DIED 

(MO.) CUTTINGS (PERCENT) (PERCENT) IPERCENT) 

< 2 i IO 20 22 58 
cd. b 256 19 ta 63 
12-18 283 26 19 55 
24-30 228 30 19 51 
36-40 98 51 29 20 
48-60 44 50 34 lb 

reduced drastically, but a few leaves or parts of 

leaves should be kept on unless plants are likely to 

dry out. The aim of Chinese experts seems to be to 

keep the water in the plant moving upward, if possi- 

ble, by keeping some foliage functioning continu- 

ously. It is claimed that chances of success are 

greatly enhanced if this condition is maintained.20 

WhoCe-culm planting. 

Although unproductive with monopodial species, 

experiments have shown that whole-culm planting 

works well in tropical bamboos. Species, position 

on culm, and age of material are three important 

variables. 

Ten species were tested, with material one, 

two, and three years old. Material two and three 

years old was superior consistently to one-year-old 
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A single node of sympodial 3, , 
.-ulm (a) is planted with 
bud or branch on upper- ‘: . 

,. 1. 

most side. Larger sections “I 
‘. 

oftwoormorenodes(bl 
are more effective, but USC 

,:‘..;,Y.~ :,. ;‘..’ 

.‘a,. . 
more propagating material. ‘. . ‘, ’ 
Buds or branches are 
placed to the side when 

planted; the uppermost 
portion of internodes is 
opened with a V cut or ‘. 
drilled and the internodes .’ e :. . .’ ’ ” . 
Wed with water (cl. . .,. . 

two or more nodes are . 

material. In six species, two-year-old material was 

better than three. In four species, three-year-old 

material was superior to two. The tip of the culm 

was most productive in thirteen cases; midculm, in 

nine cases; the base, in seven z1 

Marcotting. 

In the Philippines, marcotting was 68.9 percent 

successful with Bambusa bhmeana. Bend a one- 

year-old culm so that all nodes are within easy 

reach-easier to do if an undercut is made at culm 

base. Branches are pruned to about 1 inch, care- 

fully, so that no dormant buds are injured. A mix of 

garden soil and leaf mould around each node is 

then wrapped with coconut fiber, old burlap, or 

other suitable material. This method is not recom- 

mended for hardy bamboos.** 

Seed storage, planting, and international 
exchange. 

Bamboo seeds are notorious for rapidly losing vital- 

ity. Seeds of B. aruncfinacea were used in Puerto 

Rico USDA experiments to determine best storage 

methods to enhance seed longevity. Storage over 

calcium chloride at room temperature gave best 

results. Storage over hydrated lime or charcoal was 

also good if refrigerated. Drying to a moisture ron- 

tent of 12 percent increased longevity of seed 

stored under refrigeration over hydrated lime. Dry- 

mg otherwise had little or no effect. Exposed seed 

lasted longer than seeds sealed airtight.?3 Seed 

sewn % inch deep, 1 inch apart in rows 3-4 inches 

apart germinated in about a week. Seedlings grew 

rapidly, were transplanted to gallon containers at 

6-g inches, and to the fields at 2%~3 feet. “Grow- 

ing the plants from seeds is undoubtedly the most 

economical and convenient method of propagating 

large numbers of plants.“12 

An international network of experimental sta- 

tions should be established to share seeds as they 

become available from flowering species. Only a 

bamboo fool can know the intense frustration of 

walking a flowering grove of a commercially valu- 

able species, ankle deep in places with fallen seeds, 

and no mechanism yet established to distribute 

them. Creating such an international exchange ser- 

vice, making seeds available to nurseries and parks, 

would be a significant act towards making the flow- 

ering of groves a positive rather than negative 

eventz5 International gatherings of bamboo re- 

searchers routinely agree that international seed 

collection, storage, and distribution are among the 

J: . 

r 

Square bamboo is formed 
by placing long forms over 
growing shoots. The area 
in cross section enclosed 
by forms should roughly 
equal the area in cross set- 
tion of the emerging 
shoot’s base when grown. 

The forms are tied to- 
gether to allow expansion 
to the dimension of the 
growing shoot. The fin- 
ished culm is used in the 
Orient for interior 
decorating. 
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highest priorities facing the world community of 

friends of bamboo. 

HARVEST METHODS -___ 

Dating culms. 
Bamboo chould be three years old before harvest- 

ing. This requires a convenient system of marking 

the shooting year. One way is to rub the thin waxy 

film from a \mall area c>f a new culm with a piece 

of coarse c-lath and paint on the year with India ink. 

Oil paint on a ‘%-inch brush also works. These 

methods last three to four years under ordinary 

condttions. Years Can be color coded as well. A 

quick method used successfully at Savannah USDA 

groves is to stamp new culms with a small hammer 

and steel die which gives a permanent mark that 

needn’t be so deep as to injure the culm. Mark all 

c uIm\ <It \<!rne level for ease later in finding the year. 

Clear versus selective cutting. 

“Clear cuttmg at determined intervals and selective 

cutting are two general methods to m&age groves. 

At first thought, cutting selectively, at a rate deter- 

mined by ecological c-onditions, removing only ma- 

tury culrns thrte years old, would be the most natu- 

ral procedure for maintaining a grove in a condition 

of 5ustainpd yield. The functioning of the grove as 

an organism is mtnimally disturbed, and removal of 

mature culms that would die eventually in any case 

would provide a natural stimulus to regeneration, 

similar to that produced by the moderate pruning of 

any plant. 

“But economics might limit this biologically 

‘sound preference for selective cutting, which is sev- 

eral times more costly than clear cutting. Compara- 

tive, long-term yields, per unit of area and unit of 

time under the IWO harvesting bystems must be de- 

termined by actual trial. 

“A combination Of the two methods may be 

best: immature culms, a small percent of the total 

stand, would be allowed to stand, providing a sus- 

tained source of nutrition to the network of rhi- 

zomes from which new growth would be pro- 

duced.“zb 

Harvest rules from Dehra Dun. 

1. Ctit no culms younger than three years or 
in the rainy season or from a flowering 
grove. 

2. No cuts lower than second node or higher 
than 30 cm above ground. 

3. Remove branches, culm tips, and all 
harvest tidsh: Debris obstructs growth, 

encourages disease, and makes later 
harvests more difficult. 

4. Leave leaves for mulch. Their 6 percent 
silica helps harden later culms. 

5. A minimum of six mature culms are left 
uncut in each clurhp of tropical species, to 
sustain grove vitality and insure steady 
yield. 

Horseshoe harvest. 

Clumping, sympodial bamboo’s growth form pre- 

sents a harvesting problem. Centrifugal growth of 

new culms around the grove edge leaves oldest 

stems most fit for harvest surrounded by immature 

culms whose silica content, and consequent hard- 

ness, is still increasing. The solution is a horseshoe 

harvest. Cut into the grove from the direction that 

sacrifices the fewest younger culms. Store these 

A horseshoe harvest is im- 
posed by deme tropic.4 
clumps in order to cut .I 
minimum of young culms 
on the periphery and reach 
the seasoned canes at the 
core. Dark circles indicate 
harvested culms. 

separately for basketry or other use. Harvest third- 

year mature culms from within the grove, gradually 

extending the harvest year by year to ripening 

younger culms. Some feel it’s better to cut smaller 

species with a saw to avoid leaving danqerous 

points to wound later h,arvestersJ’ 

Battle beetles better with clump-cured culms. 

Harvest bamboo at the beginning of the dry season. 

Leave culms standing four to eight weeks in the 

groves, propped on stakes or rocks, with branches 

and leaves uncut to increase evaporation surface 

and diminish insect entry points offered by freshly 

cut skin. This clump cure not only reduces starch 

content, which the bamboo beetles seek, it also 

greatly decreases the tendency to crack while pro- 

ducing a pleasing uniform color on the culms. Bam- 

busa vulgarrs cured this way was 91.6 percent less 

attacked by beetles than untreated culms in USDA 

Puerto Rico experiments at Mayaguez.28 

Removing branches. 

Although bamboos harvested for construction obvi- 

ously require less care thar; culms cut to make flutes 
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Making the crooked straight. 

Prxticrng any of the following cures for the bam- 

boo bends will quickly c-ommunicate the commer- 

cial importance of ramrod erect species like A. 

ama6ili.s or 8. tcxtili.s, which don’t require the 

touch of human correction to find the shortest dis- 

tance from toe to tip. 

Low tech, long term: hang a curved pole, when 

freshly cut, by the tip in the shade, tying a stone or 

other weight to the base. Two to four months will 

straighten it, depending on the curve, the species, 

the weather, and the weight used. 

Drive a fine of nails at 16-inch intervals along 

To remove branches, cut 
at drrow dnd S”d,J down. 
Lt’dve branch stubs or en- 
tire branches to support 
fomdto, bedn, and other 
garden crops without 
lying. (A Phyllostachys elr- 
gans midculm node is 
shown.) 

A rfdke in the basal inlrr- 
node keeps the calm off 
the ground during d 
clump cure. 

or furniture, scratching a culm diminishes beauty 

and value One way to avoid scratching the culm 

vvl-rtin removing branches is to cut a third of the 

br,rnc h thrcknrss from underneath with a hacksaw. 

t4 molybdenum blade is best with eighteen to 

twenty-iour teeth per inch.) Then snap down on 

br,rncll. If cutting with a machete, always cut up- 

c ulm, that 15, towards !ip. Swinging down-culm 

tends to scalp the intetnode below the branch 

removed. 

a boarri or floor. Bind crooked culm to them where 

necessary, weight where it curves up from floor 

surface. Presoaked dry poles also respond to this 

treatment. 

Heat is the most common, fast, and effective 

treatment to strdighten crooked culms: with wood 

or charcoal fire, with blowtorch, Bunsen burner, or 

gas stove. Steam heat, where available, is best. But 

all these alternatives, endcted on a large scale, are 

energy dear; so long-term bamboo development 

implies growing erect species, not burning up the 

local forest to straighten the local groves. Ridiculous 

waste levels, unadvisable for the individual, impos- 

sible for a planet norm, can no longer be so casually 

included in our cultural designs. But straightening a 

few culms over campfire is neither costly nor diffi- 

cult. You can adapt the following method of profes- 

sionals in India to your particular hearth and need. 

Market preparations in India. 

Few forest operations in India are more 
interesting to watch than the preparations of raw 
bamboos for the market and the conversion 01 
the rough, crooked, dirty-looking stem as it 
comes from the forest Into the highly polished, 
rich brown lance stave or tent pole. Extremely 
prrmitivr methods effect this remarkable change, 
a> efficient as more up-to-date appliances. First 
stems are cut to length and nodes are cleaned by 
a gang of small boys with sharp adzes. A broken 
skin means a rurned stem, so knot cleaning 
requires a certain skill. After an app -ntrceship on 
cheaper grade bamboos, the boys become 
remarkably good, rarely making a bad shot 
the kammaggars then warm ear h stem over a 
hot fire of two large logs. This supples the culm, 
rmparts the fine brown color, and by melting the 
dirty waxy covering gives the stem a clean and 
polished appearance. Once the stem is 
sufficiently pliable, curve and kinks are taken out 
by handing with some force in an opposite 
direction. Two tools are used: for heavy stems, 
an upright pole, bored with slanting holes, is 
planted in the ground. The kammaggars put the 
warm bdmboo in a hole and press with 
considerable force to bend it in the right 
direction. For lance staves and other delicate 
work, the kammagg?r holds a stout stick with a 
groove in it in his right hand, in his left the stem 
to be straightened, which he works carefully 
along its entire length. Several firings may be 
required for perfect straightness. Considerable 
skill is necessary to warm without scorching the 
bamboo, then bend without breaking the fibers.‘9 

Straightening Arundinaria amabilis in China. 

“Each worker has a thick-walled earthenware fire- 

pot, without a chimney, in which a kind of smoke- 



CULTIVATION, HARVEST, CURING 221 
-~ 

less CO~I/ IS tJUrlled, a vrrv hot bluish flame pfay~ng 

above the incandescent coals. Two large brick5 are 

laid acres% the top of the firepot with a space of 

about 1 J/Z inc.hrs between them, through which 

most of the flames pahs. The bambcjos to be 

5traightened are stacked for a time, in thrbir origina! 

buntilt+, rJn the rar ks whtc-h are ,rbout a foot above 

thrl ftrepot~. Thus thev are gradually warmed up. 

lthr, war-htbr +it\ on a low stool before his iirepot, 

III’ ;I v, tiic ti povtlrm lies c ,tn rt~a~ h and pull down 

the, b~~mboo~ trr)m thrb ra< k vvithout nsing. The 

, uittls <in’ thrust. onr’ at a time, into the glowing 

( h,~nnc4 br~twt~t~n thrb two brie-ks kept there in mo- 

11011 IOI tht, brtt~! SIJJcL ol two or three seconds, 

thrsn wtthdr,twn and 4~trt ted to a vigorous 

str,~tgtitr~ning tJrocr+\ bv means of a wooden tool. 

I hrs v,trJou\ crooh\ tti c’ar h bamboo are straight- 

rnr~l \r~t)rJrlttt~!v, thth he,rttnR\ and bendings follow- 

tng (‘ac h cJthc~ in qu~c k LILK r ession. In straightening 

th(* I,rrgc’r c ulm~, \omc ot whir h are 2 inches or 

I~OI~’ 111 cli,tmc~tc~r. a 4tghtly different tee hnique i\ 

IIC~YI to gcst thrx nr~ cx\\ary tevrrage, bgt the funda- 

mc~ntal pr~~~~~s IS the \arne. They mu,t be held 

rtgttllv 111 thtn tlr4rrd pr)Gtion until thrl tissues are 

i of It Ior ‘1 pc~rmanrnl \c‘t. 

“Fssc~nti,Jllv the \,frnc’ ter hntque i\ used to 

st r,ttghtt~n firecn I~,~nibc~o and bend semicured 

strm\ irJr iurntturt~. The pectic- compounds which 

c enlent plant c t4l\ together are soluble in hot water. 

Although the tutms are comparatively dry after re- 

peated sunning\, perhap the water present is \uffi- 

c ient, when heated, to cause a soitening of this 

material whit h make< possible the slight adjustment 

brtwclrn thk, ti\\ue\ net e\\arv in the straightening 

pror-ess When the tissues cool, the pectic layer 

then harden5 again to hold the tissues rigidly in their 

new relation.” S0 

Storage and shipping culm bundles. 

Aftrsr removing branches, cut culms to desired 

length ano itore by sper ies in curing sheds that are 

rainproof bu: breezy. Store largest diameter culms 

A wooden fool used in 
China lo straighfen sm,dler 
culms after heating I \ !;). 

lowest, rJn horizontal racks, with support5 at ir;ier- 

val~l oi a iew feet to avoid sag and consequent bend 

in culms If cost or time prohibits ideal storage, at 

least keep stems shaded, verttitated, and dry. itvoid 

leaning without turning as this creates bends. 

Tbr ship cufms, tie in bundles roughly a foot in 

diame!er tightly so that they don’t scratch one an- 

other. Then wrap in burlap or similar material and 

wire the bundle securely. 

BUGS LOVE BAMBOO: PROBLEMS AND 
SOLUTIONS 

Resistant Eastern species move west. 

“After a number of years in Oriental countries, the 

writer in 1934 came to the Western Hemisphere 

tropics and was impressed by the absence of arti- 

cles of bamboo in farm and household life II 

quickly developed that there was one outstanding 

factor, in the West Indies at least, preventing much 

use of bamboo. Rambu.sa vu/gari.s was the most 

common spr‘- ies there, with culms c-omparatively 

soft and 5usc-eptibte to boring insects. Articles made 

from this bamboo, often within a few month\, were 

riddled by the small powder post beetle, Dinoderu.r 

minutus. Species of 0inodnru.s were widespread in 

the Orient, so we c.oncluded that bamboo used for 

farm and industriai purposes in the Far East must be 

resistan: to this borer Numerous Far Eastern 

5pecieh were immediately securea to determine re- 

sistance to borer infestation. 

“At Mayaguez, Puerto Rico, standardized tests 

were made, using Ihodrrus minutus as the test 

insect. Bamboo samples of different species were 

placed in small cage5 of about 1% to 2 feet of cubic 

space. Into each cage, five hundred powder post 

beetles were turned loose for thirty days. Counts of 

borer channels on samples then gave quantitative 

measures of susceptibility. Iioward Plank continued 

and improved these tests. He found Bambusa tuld- 

oidrs, 8. tulda, B. textilk, R. longispicukta and 

Dendrocalamus qiganteus notably resistant, and a 

number of still untested bamboos can be expected 

to be resistant. Age and maturity of the bamboo 

greatly alters resistance. Even 8. vulgaris, if cut at 

five to six years and left standing four to eight weeks 

in the clump with branches untrimmed, was much 

less susceptible to borers than one- or two-,- ear-old 

culms. Plank also established a relationship of car- 

bohydrate content to susceptjbility. The beetle is 

seeking starches and sugars, which explains the 

function of exhausting the carbohydrates by soak- 

ing in water, cutting five- to six-year-old culms, and 

hardening them in the clump after cutting.“31 
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Puerto Rican tests and conclusions. 

Clump curing culms with branches uncut, leaving 

them to stand four IO eight weeks propped in the 

grove, controlled up to 90 percent infestation. Best 

results if harvested in hot, moist weather; the culms 

remain alive a month or more and lose most of their 

starch. Shed curing at leabt eight weeks after clump 

cure reduced susceptibility even more. Infestation 

wa\ reduced 94 percent by eight-week water cure 

of freshly harvested culms-but culms became 

starned, light, and brittle. Complete submergence 

for twelve weeks was ineffective. Clump curing be- 

iorr the water cure was better than water alone; 

and best was clump-shed-water. 

Starch content largely determines susceptibil- 

ity and is medsured by the indine spot test. Species, 

age, time of harvest, and physical properties of the 

wood are determining factors. B. vulgarir, with the 

most starch of eleven tested species, was most at- 

tar Led. Relative susceptibility of one-year culms in 

eleven species vdried from 44.2 percent in 8. vu/&+ 

r15 to 0.3 percent in 8. ~rxtilh. With minor varia- 

tion, susceptibility diminished in dscending inter- 

nodes of culms. Harvesting by phdses of the moon, 

contrary to popular belief, does not influence dura- 

bility. Kirkpatrick also found that traditional bam- 

boo moonlore is not confirmed by tests, dnd claims 

npr bamboo (five- IO ten-ye&-old cufmsl is actually 

more subject to borer attack. 

CHEMICAL METHODS. Injecting poisoned water so- 

lution into sap stream was explored. Copper sulfate 

(by the stepping method] gave 93 percent control 

in two tests and was found more effective in dry 

weather for rapid absorption. Hydrochloric acid in- 

jected into sap stream failed to hydrolyze starch in 

culms and also weakened them. Other methods 

tested were also found unfeasible. Many other 

chemicals, including those used for lyctus control in 

lumber, were tried and found ineffective-and also 

stained culms or reduced their strength or quality. 

DDT, 5 percent in kerosene, brushed on freshly 

harvested culms reduced mternodal infestation 94 

percent at 2% months after application. DDT, 5 

percent in diesel fuel oil, a ten-minute dip, reduced 

infestation 98 percent at 3 months, 91 percent at 12 

months, and was still toxic to beetles three years 

after application. Previous clump curing doesn’t im- 

prove control in DDT treated culms, but splitting 

culms or breaking out nodes increases absorption 

and effectiveness of dip. Minimal handling of 

treated culms in storage is best-to leave residual 

coating of DDT intact; make only necessary inspec- 

tions. At three months, a second dip is recom- 

mended. Water suspensions of DDT, preferably mi- 

cronired forms, are better than oil solutions for 

culms to be glued. 

Beetle populations in sheds Cdn be reduced by 

spraying DDT on curing racks and inside curing 

sheds, workrooms, and wherever finished or in- 

process bamboo articles are stored.3J We report 

wirhoul recommending: DDT is very foul stuff. 

India: love, life, and hungry habits of the 
bamboo beetle. 

In India, the estimated life of a bamboo pole after 

cutting is a year to a year and a half, owing to the 

ravages of Dinodcrus minutus, the bamboo pow- 

der post beetle-a creature roughly a quarter the 

size of an o on this page--whose total jaws are at 

this moment reducing tons ol bamboo to dust 

around the world. In a heavily iniested piece, you 

can hear them chewing. They bore holes a bit larger 

than their own diameter, tunnels made en route to 

laying eggs inside the culm wall. 

Each female beetle lays twenty eggs. A few 

days later, tiny white dots-grubs-emerge and 

begin four weeks of burrowing in the culm wall, 

reducing it to powder and beautiful ruins. These 

larvae then enlarge the ends of their burrows to 

become pupae or nymphs. Some eight days later, 

they emerge from their cocoons as mature beetles 

and fly off to destroy a different culm or remain to 

further devastate their native pole. The few holes 

visible on the culm outside no more gauge the dam- 

age within than the number of doors on a building 

tell you how many people are inside using it. Suc- 

cessive generations use the same entrance and exit, 

so a culm appearing mildly attacked may be a laby- 

rinth of dust. 

In warmer areas, D. minutes can pass through 

five or more generations in a single year. Females 

usually outnumber males, but even figuring 50 per- 

cent females, beetles laying twenty eggs and pass- 

ing through five to six generations between April 
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and October-November can multiply from 2 to 

200,000 or even 2 million in a season.3J 

A small number of holes may be a sidn of 
resist?ncc to beetle attack since they sample 
poles wvlth ‘A -inch holes and dbdndon those 
found least suited 10 their t;\sle. The Timber 
Tr<ling SectIon at the Forest Research Institute, 
lIehl,l Dun, ha run strength tests which indicate 
\trrngth varies greatly, pole lo pole, independent 
of the numbtar of holes. A distinct loss of strength 
does not appear until the number of holes 
,Ipproaches two hundred per pole. Storage 
mcathods can Increase or diminish beetlr attacks. 
Creo:,oted rdcks without contact between poles i\ 
br\t WICK beetles enter where bdmboo\ touch 
wrt~3Crs.‘~ 

curing in Ibe sun is one Culms are often bundled 
way tc preserve bamboo, for ease of handling when 
but calms must be turned sonmng, and the bundle 
periodically to prevent the maintains strdightness of 
bending shown here. individual rulms. 

Treatments. 

SUN AND SMOKE. 

Exposure ICJ Ihe sun can afinrd verv effective 
protection. In fact, thi5 15 Ihe principal device 
used In the Far Ed51, where bamboo is so 
extensively used in ma!ting basketry, matting, and 
withes. In rural C.h;:ll, baskets dnd small 
bamboos for home use are often stored in the 
loft above ihe kitchen exposed to heat and 
smoke from fires, which provide effective 
rm~lection.‘” 

SOAKING. Preservation by soaking is the cheapest 

and simplest chemical treatment method. The 

culms, preferably green, have only to be kept im- 

mersed in a preservative solution for a period of five 

weeks or more, depending on species, age, thick- 

ness, and degree of absorption desired. Longer 

soaking is required for bamboo that will be in con- 

tact with the ground. Adequate absorption can be 

obtained by soaking: The disadvantage is the time 

required. 

In split bamboo, the soaking period can be 

reduced 33 to 50 perceni with 100 percent pene- 

tration of inner and outer wall. Rupturing the outer 

skin and use of high temperature hastens penetra- 

tion. In full culms, knocking out nodes speeds and 

improves treatment. Soaking can be advised for the 

treatment of all bamboo for ail purposes. It requires 

little eq+pment and technical knowledge, but the 

type and concentration of preservative and soaking 

time must be carefully worked out. 

Make a simple tank:.cut top and bottom off 

several oil drums, depending on length of bamboo 

to be treated. Weld together to form cylinder 

closed at both ends. Divide lengthwise. 

1. Soak poles five days in water. A thick, 
shiny gelatinous substance exudes and is 
wiped off. This increases oil absorption. 

2. Dry poles completely. 

3. Soak forty-eight hours in Rangoon oil (a 
thick, heavy petroleum from Rangoon, 
Burma). Though stored in a beetle-infested 
area, fifteen thousand bamboos so treated 
were reported perfectly sound five years 
later.37 

LEACHING. The most common preservative treat- 

ment for bamboo in the Orient is to leach out the 

starch, sugars, and other water-soluble materials 

sought bv insects. This is done by weighting down 

and completely submerging freshly cut culms for 

three days to three months, preferably in running 

water since standing water can stain bamboo. Sea 

water is also an alternative if marine borers -7ren’t 

present. However, water leacning at Mayaguez, 

Puerto Rico, was reported to result in excessive 

stains and brittleness of wood. 

Bamboo grows well along port. Water is therefore 
rivers, so commercidl or readily available to leach 
experimental groves are out ;he starch that attracts 
of&n planted at riverside bamboo beetles. 
locations for ease of trdns- 
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later the sootlike spore masses break through. All 

infested culms must be cut down and destroyed, 

and their rhizomes-where the smut mycelium ap- 

parently lives perennially-must be dug and 

burned. There ha3 been no bamboo smut reported 

in the United States since 1909 when an outbreak 

accidentally introduced from Japan was arrested. 

BAMBOO RUST. Of the dozen or so barnboo rust 

fungi reported from around the world, only Puc- 

cinia phyllostachydis Kusano is known to reside in 

the United States. It only attacks Phyllostachys 

bamboo and, although widespread, does not cause 

serious damage. The rust attacks new leaves, with 

brown powdery spots appearing on the underside, 

yellow spots above. Rust-infected leaves should be 

removed before shipping or planting propagules. 

Locate any contemplated bamboo nursery a goodly 

distance from any infected plants in your area. 

Myers lists fifteen scale insects, nine miscella- 

neous bugs, four mites, and one thrip thriving in the 

United States, together with their locations, the spe- 

cies they attack, their occurrence elsewhere in the 

world, and when they were first apprehended by 

the USDA.42 Stanford University campus enjoys 

the distinction of having hosted the first recorded 

bamboo pest in continental United States (1899:i. 

Young describes various bamboo distases and 

remedies in a broadly available USDA handbook: 

fungi, which attack new growth, including new 

twigs and leaves, and nematodes or eelworms, 

which infect roots, are mentioned, but scales are 

more important.43 ” Bamboo scales (sucking insects 

that feed by extracting juices from the leaves and 

stems) assume serious importance only when be- 

cause of neglect infestation becomes heavy.” 

Heavily attacked canes should be cut and burned. 

“More lightly infested ones should be sprayed in 

the spring when the young crawlers are present. A 

white-oil emulsion diluted to 1 to 2 percent oil and 

fortified with 1% pints of 50 percent malathion 

emulsifiable solution per 100 gallons of spray 

should be used for spraying. It should be repeated 

weekly about three times to kill all the crawlers as 

they hatch.“44 

Young’s descriptions of the physical appear- 

ante of pests and the symptoms they cause in bam- 

boo are detailed and useful for bug identification. 

Some of the cycles are complex. For example, the 

bamboo louse, or aphid, found under leaves of 

Pseudosasa japonica and other Sass and Bambusa 

species-often in large colonies-is pale yellow, 

‘/IO inch long, with some light brown and dusky 

markings. It excretes sugar water that in turn 

becomes a medium for a mold that gives the plants 

a sooty, ugly appearance. It is controlled like 

scales. 

A roundheaded beetle or grub that damages 

Phyllostachys rhizomes reveals its presence by 

wilting young culms. The infested rhizomes must be 

dug up and destroyed. Various miles are noticed by 

small white webs on leaves. Control in rhizomes 

chosen for propagation is helped by dipping them 

in hot water-l 22”F-for ten minutes. 

A fungus (Melanconium bambusael occa- 

sionally attacks medium to large culms of large spe- 

cies of Phyllostachys. Its presence is often first 

noted when new culms reach almost full height: 

Basal internodes turn purple black or brown, begin- 

ning at their base and extending upward. Eventually 

the culm dies, its walls full of mycelial threads, the 

vegetative parts of the fungus, which is thought to 

attack only calms previously cut, bruised, or injured 

in some way. 

Bugs versus bugs: biological pest control. 

Two destructive insect pests attack growing 
bamboos in the We,t Indies. Both are scale 
insects-Astcrolccanium mil~aric and A. 
hmbusae. Spraying a crop such as bamboo to 
kill insects is not feasible in tropical, heavy 
rainfall countries and is impractical for small 
farmers of limited means. An eftective remedy, 
however, has been developed. The writer 
observed lady beetles which were feedinh upon 
and destroying these scale insects in Venezuela, 
Panama, and lamaica. The director of the 
Mayaguez, Puerto Rico, experiment station 
imported from thdzil, Trinidad, and Cuba some 
six or eight Coccinellid species which prey upon 
these scale insects. Harold Plank brought in 
another from Texas, and the writer still another 
good predator of this type from Martinique. They 
.are now effectively controlling these two 
scale-insect species in Puerto Rico. This 
procedure should be possible in other 
countriesJ5 

CROWING A GRACEFUL GIANT: MOSO 
CULTIVATION IN JAPAN 

Hairy bamboo: Phylloshchys pubescens. 

Moso hamboo was introduced into Japan from 

China by Zen monks, according to some traditions, 

early in the eighteenth century.46 “Hairy bamboo,” 

as it is called in China, reached Europe by 1880, the 

United States West Coast about 1890, and-by 

way of Rufus Fant’s groves in Anderson, South Car- 

olina-the USDA Savannah groves in 1926. 

Softer tissued than P. bambusiodes fmadake), 
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Mom rhizome and shoc.fs. 

I~I)W (ulms are Ie>s valued industrially. But larger 

onto arc‘ pn/cd a5 alcove posts in Japanese homes 

tthta iolrononk~ 1, and many are used ds floats for 

g:lant iljh nrti, each net requiring as many as a 

thouhand < ulmh. In Mtyazaki-ken alone, some 

tweniv thousand mom culms are used each year 

ior th<l\tb vt4lowtail nets and many more are grown 

ior c++ort to Korcaan fishermen. Drainage pipes for 

ships. Ntbw Ywr’\ ornclmntS, fk)Wer VW?., ted- 

p(115, kettltl pads, 4op basins, tray\, carved brti\h 

stand\, dippers, cigarette cases, tea boxes, basms 

tor wine cups, sake’ containers, tobacco cases, 

LU[J’, rice bowls, W.I~ c-ups, and confectionary 

ild( h,l,w arc all rwdr from moso culms of diHerent 

Iypes ,111d ironi specific parts of the rulm. 

Somc~ thousand boxcars of bamboo, each car- 

rying about nine hundred moso culms 70 feet long 

with hranc h(+ ItBft on move from the coast to Tokyo 

MOSO sheath tip 1 and blade 

each year at seaweed season. Young seaweeds 

(used widely in Japanese cooking) get langled in the 

culms and branches and continue growing there. 

Because of its numerous branchlets, moso is also 

the preferred material for bamboo brooms. Culms 

are used according to their character: elastic ones 

with thick walls are used for lantern holders, and 

the framework for cages and fans. Durable culms 

become cages, wicker trunk frames, and winnow- 

ing baskets. Culms with toughest walls make small 

shovels and packing cases. Pliable poles make dip- 

pers and coat hangers; the most workable culms 

become combs, forks, knives, spoons, silkworm net 

frameworks, and varnished shcpsticks. 

The sheaths of moso are less used than henon 

(P. nigra var. henonic) or madake sheaths, but large 

ones are used for wrapping. Thick ones stuff slipper 

soles, and charred sheaths are used as a remedy for 

bleeding, stomachache, and wounds. Moso rhi- 

zomes, like those of henon and madake, are used 

to make canes, whips, and umbrellas. These same 

rhizomes, living, are effective for erosion control on 

riverbanks and the 7-l S-degree slopes where moso 

often thrives. 

Edible shoots are the principal product from 

moso in Japan. Roughly 40 percent of Japan’s 

123,000 hectares (307,500 acres) of bamboo- 

about 50,COO hectares (125,000 acres)-are de- 

voted to moso cultivation. The export of shoots has 

grown to be a major industry all over the country, 

particularly as Japanese cuisine, requiring bamboo 

in many recipes, has become popular in America 

and otller areas of the world. Production staggers in 

the wake of demand, and crops are sold before 

they’re canned. 

Rhizome. 

Since moso is of such economic importance, its 

habits of growth, soil preferences, and propagation 

methods have all been subject to scrutiny for many 

years, The moso rhizome is where the story prop- 

erly begins. Sometimes as much as 6 inches in cir- 

cumference, growing 12 feet or more in a single 

season, the rhizome grows about 29 percent of this 

in June and July, 50 percent in August and Septem- 

ber, and 30 percent in October before coming to a 

sudden and full stop, lasting from early November 

to late May. Beginning with 10 percent growth per 

month, the rhizome gradually triples its speed until 

its abrupt halt in the fall. The life expectancy of a 

moso rhizome is a decade or more, but it is most 

active from three to six years of age. When the tip 

of a growing rhizome is injured, a branch rhizome 
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angle5 OUt from a bud hrhind it for 3-S Inches at an 

angle oi 7-15 degree5 and then angles back to run 

parallel to the original direction. In the eighth or 

nrnth vear, dcc a\’ sets in and by the twelfth to thir- 

teenth year it become5 complete. 

Culms. 

Moso culrns complete their growth 5ome iorty d,rys 

,tfter the shoots appear above ground. They grow 

t,\\trr by d,\y than by night and more in afternoon 

th,rn morntng hour5. Maximum growth occur5 

5omc ten clavs beiore completton, when the culm 

crow5 rnorct than 3 feet a clay, eventually reaching 

‘i HO ttbrnt, makrng moso the large’st-some claim 

ltifs hantl5ornr51 -of the Ph\4lo.st,1c-hys. 

c~ultiv,tltori lor lumber is called a “grove”; ed- 

hlca shorrt c ultrvatron, <I “garden.” Moso garden 

t)r‘lc trc 05 include annual tillage to reduce weeds, 

rc+rc ,ttrng rhizome5 more densely to increase shoot 

trrcrduc tron rn a small area, ,Ind dressing with 

mu/c h. Unlihe madake or hcnon, moso grows fairly 

\vc4l rn poor 5oil. Compamd with other agricultural 

c raps, h,u~~hocr5 h,jvcb come through little artificial 

5c+ trc)n, 50 nlr~5o~~--like other grasses-is fairly re- 

>rhnt to di5e,tsr and insects. Moso i5, however, 

c,,i511\ wind d,rmagcd owrrig to it5 luxr,riant ioliage, 

‘\ 
i- 

‘\ 

broad spac.rng in a grove, and shallow roots. Most 

rhizomes are in the top 1 I,'> feet oi 5oil, and few go 

lower than 3--t feet. This means only 2-3 percent 

oi its altitude is anchoring the moso culm, and hrgh 

wind5 turn culms into 7S-foot levers to uproot 

themselve5. 

Hillside culture. 

Hillside lands with a slope not greater than 15 de- 

grees are suiiable for moso. They should slope to- 

ward5 sunlight, southeast, south, or southwest. 

Drainage is improved, and the slant catche5 more 

direct sunlight, hastening decomposition oi soil nu- 

:rients and promoting growth of shoots in 5pring: A 

1 O-degree rise in temperature can inc‘rea5e chemi- 

cal prores5es in plants by SO percent. 

Soil types. 

A clayey loam soil, which produces good sweet 

potatoes and tam, also yields excellent moso with 

bright color, soft texture, good fragrance and taste. 

In Fukuoka market, shoots nith black soil on the 

sheaths sold cheaper than shoots with red soil. 

Crafty merchants would wash off the dark soil and 

rub on red, well known to produce top-quality 

shoots. Soil too heavy with clay (60 percent) should 

be avoided, however. Since clay is quite cohesive 

and a poor conductor of heG:, there’s less air and 

breath in the soil, which i, always cool, thus slow- 

ing decomposition of organic matter and retarding 

moso growth. Humus 5oil (over 20 percent 

decayed vegetation) i5 easy to work but becomes 

acid easily, and the quality of moso shoots is not 

optimal. Mariy soil (over 15 percent calcium car- 

bonate finely divided) is one of the best for moso. 

Loamy soil 00-60 percent loam, 40 percent sand) 

is also satisfactory, but clayey loam is the soil most 

sought by Japanese moso growers. 

Preparing land. 

Shrubs and weeds are dug out, and soil is cultivated 

to a depth of 1 % feet. Moso rhizomes eventually 

go as deep as 3-4 feet, but most are in the top 1% 

feet of soil so deeper cult’vation is unnecessary and 

uneconomical, although clayey soil can be worked 

to 2 feet. One hundred workday3: per acre are 

figured for hand clearing and cultivation. Fertilizer 

-manure, compost, hay, whatever-is worked in 

the summer beiore actual planting. Spot cultivation 

of scattered circular areas about 5 feet in radius is 

practiced when larger plantings cannot be afforded 

in a single year. Belt plantings 12 feet wide can also 

be staggered across a field. Contour belts on river- 
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Mow brad complement. 

hanks or sloping lands should be at right angles to 

11w slope. 

Drainage is very important. On flat lands with 

shrnding w,,rter, provide ditches to remove it. Soil 

acrdity can be corrected wirh about 1,000 pounds 

oi lime per acre, which will not only neutralize the 

acid but will also aid in mdking available otherwise 

insoluble nulrilive elements and h&ten decomposi- 

tion of organic malerials. Cedar or other trees 

should be planted as windbreaks IO protect grove 

from coid winter winds in the area. Since moso uses 

liquid fertrlizer, some water storage is necessary 

where running water is not available. 

Choosing stock plants. 

Vigorous young bamboo culms one to two years 

old are selected for stock plants, with a preferred 

circumference of about 556 inches. Older culms 

may initially produce more shoots around them- 

but it is rhizome development that’s most desired in 

a new grove, and younger plant5 educe more 

rhizome;. Plants grown in sun are yareferred for 

stock to shaded bamboos, which tend to be softer 

textured in culm, branch, and leaf. Early shoots are 

a recommended propagating material: They can be 

dug out easier since their rhizomes tend to be near 

the surface. They are marked for transplanting in 

the fall or the following spring. Clear cutting a grove 

in February produces a large number of slender 

shoots that are ideal for propagating material on a 

large scale. Rhizomes alone can also be used, cut 

into lengths 12-l 8 inches long with a minimum of 

five good buds on each length. Place immediately 

in a nursery bed, taking care they don’t dry out. The 

bed should face south, with moderately wet sandy 

loam soil that is well tilled .and fertilized with soy- 

bean cake or rapeseed oil cake. Make trenches 

about 2 feet wide; put rhizomes every 6 inches, and 

cover with a little soil and a straw mulch to preserve 

moisture and check weeds. Fertilize twice before 

September. In the first year, these rhizomes may 

produce some thin shoots resembling Sass bam- 

boos, In the second year, shoots may measure 2-3 

inches in circumference. If the leaves of young 

plants turn yellow, use ammonium sulfaie and sov- 

bean cake from September to October. 

Transplant timing. 

Plant bamboos any time except in extreme heat of 

summer or cold of winter, but best is March or 

October-November. Winter transplants should 

have a larger protective ball of earth; in summer, 

wet straw should wrap the roots and sometimes the 

culms as well. Transplanting is best when rhizomes 

have stored a sufficiency of food, in fall when 

growth is about over or in spring before II begins. 

One disadvantage to spring digging In a grove is the 

possibility of injuring emerging shoots. Neverthe- 

less spring is preferred !o autumn, especially in 

colder climates. The best day is a cloudy one with 

no win& with a rainy day following. If possible, 

avoid transplanting on a rainy day. 

Uprooting rhizomes. 

Salow (1899) cites the Japanese lrddilion that a 

large bamboo clump requiring ten men to lift will 

establish itself in one year, and a bamboo propagule 

one man can manage will take ten years to reach 

mature growth. Choice of size depends on conve- 

nience, distance of transport, and other factors spe- 

cific to each case. A trench is dug with a radius 

extending about 1% feet around the bamboo to be 

transplanted, cutting off rhizomes at that point. 

Usually, rhizomes run in the niirection of culm 

branches. In a tangle of rhizomes, be sure to cut 

only those belonging to the culm you’re extracting. 

Strike the rhizomes with a piece of metal-a spoon 

will do-and listen closely at the culm for the most 

pronounced vibrations. Culms close together- 

6-l 0 inches-should be transplanied together. 

Pry the clump up out of th, jlole with a stout 

pole, being careful not to hold culm when remov- 

ing. Any pressure on culm can, increased by lever- 

age, injure its delicate connection with the rhizome. 

Cut off branches with a fine-toothed saw to mini- 

mize drying and later wind damage: Tissue on cut 

branch or culm dies back locally to node but no 

farther. 

Remove the soil from the rhizome and study 
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the buds: If buds are missing, damaged in digging, 

or not obviously alive, discard the rhizome. Vitality, 

not bud size, is the issue: It can be tiny as a soybean 

or already swelling. If possible, move bamboo with 

original earth around it; 120-200 pounds is recom- 

mended as optimal for a 2-3 inch culm. Wrap se- 

curely with rope, with burlap, then rope again. 

Shipping plants. 

Takr\ care they don’t dry out. Cover with mats or 

straw and keep shaded as much as possible. Avoid 

injury (by shaking and so forth) to delicate area 

where culm and rhizome join. Avoid injurying rhi- 

zome buds. If little or no soil is left on roots, wrap 

rhizomes In wet straw, then burlap, then rope and 

tie securely so thdt roots maintain snug contact with 

soil or straw. Ship by most rapid and economically 

feasible means. In one sizable moso shipment, 

there wds 20 percent mortality dmong 135 rhi- 

zomes in twenty-seven days between digging and 

arrtval at new location-even with these precau- 

tions. (See McClure’s mud mayonnaise, pp. ?lO- 

211.1 

Spacing. 

Around 180 plant5 per acre-l 20 minimum, 240 

maximum-is the rough consensus of moso ex- 

perts, with 12-25 feet between plants. White 

t 1935) recommends hexdgondl plantings for maxi- 

mal erosion control on slope5. 

Planting. 

The planting hole should be shaped according to 

the individual plant, larger than the ball of soil, and 

about 1% feet deep. Rhi-omes should run at right 

angles to the slope on inclined land. The old ground 

line is usually clearly visible on culms-green 

dbove, yellowish below. Replant at the same 

ground line, a little deeper on very windy land, a 

little more shallow where it’s moist. 

Fertilizer should be applied at transplant, 

under and around but not touching the rhizome- 

circling the plant on flat land, in a half circle on the 

uphill side on slopes. After transplanting, later fertil- 

izing can be done in a 6-inch deep grocve, then 

covered with soil to prevent runoff in heavy rain. 

Use topsoil to fill planting hole, pushing and 

packing it with a thin stick so soil is snug around 

rhizome. Step lightly on ground around buried 

culms. U’ater to settle soil around rhizomes and 

give them a good drink. “Water culture” is prac- 

ticed with plants that have drying roots and those 

stored a time after digging or transplanted in a dry 

season: In the bottom of a planting hole, water and 

loose soil is stirred to mud soup. The plant is placed 

in this hole which is filled with dirt, then more water 

is added. High success is reported with this method, 

although in clay or moist soils it can rot the rhi- 

zome. 

Mulch a 5-6-foot diameter circle around 
CUJv7S t*.;ith gra... c- -‘.a ----^ bv “I \-uI njld3~. Tie three supports to 

hold bamboo in place if the culm is tall enough and 

with enough foliage to catch the wind. Tie supports 

tightly to culm. Loose supports can do more harm 

than good. 

Planting of root stumps-base of culm only 

with rhizome attached-requires more time for a 

grove to establish itself, but severing the culm 

makes transport much easier. Root stumps are best 

transplanted just before emergence of new shoots. 

Select culms free from disease, two to three years 

old that have vigorous rhizomes with at least five 

new buds. Plant 70-80 in a quarter acre. 

Extending grove area. 

Bamboo rhizomes naturally extend towards nutri- 

ents and friable soil. Bamboo can cross a stone 

bridge on the soil falling from hooves of passing 

horses an old proverb says of the plant’s readiness 

to move. So the easiest way to increase bamboo 

land is to fertilize and cultivate immediately around 

Turtleshell bamboo, a new 
shoot of a moso mutant. 
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knocked out, and culms are filled with soil. Rhi- 

zomes then grow through them to establish the 

grove on the other side.J7 

YIELDS ~- 
Yield figures for bamboo vary greatly, depending on 

the species, length of time since previous cutting, 

location, and grove management. Figures are some- 

times for green weight of entire plant or culms only, 

sometimes for air-dry weight. Weight sometimes 

refers to clear cutting, sometimes to selective cut- 

ting of only mature culms. The following accounts 

are sample yields of a number of species from sev- 

eral locations around the whole wide world. 

Louisiana. 

“To test yield in the Gulf Coast area, cuttings were 

made at the Avery Island bamboo forests, where 

over 80 acres are devoted to sixty-four varieties. 

Clear cutting 1 acre of fourteen-year-old fhyllos- 

iachys bambusoides yielded 22,491 canes, 146 

tons to the acre. One acre of fourteen-year-old P. 

edulis yielded 15,876 canes, a gross weight of 143 

Culm of turtleshell bamboo. tons. Neither of these two plantings had before 

been disturbed by cutting.” Twelve years later, in 

d grove, preferably immediately after shoots 1944, half the culms from a half acre were cut from 

emerge in spring. Remove edrth 1 % feet deep, in these same groves, a total of 1,200 bamboos, up to 

a 12.foot belt around the moso grove. Place com- 62 feet long and weighing up to 76 pounds. The 

post or stable manure in the bottom, refill with soil half-acre yield was 39.6 tons. “Clear cutting 2.44 

cleaned of root5 dnd rocks, dnd mulch 2 inches or acres of Bambusa argenlea and 6. Alphonse Karri 

more deep with straw or other cover-or sow a from a fourteen-year-old grove without previous 

cover crop, especially a leguminous nitrogen fixer harvest yielded 111,941 canes, weighing 349 tons 

that grows fertilizer on the spot instead of having to gross. These two varieties of B. glaucescens are 

be lugged there. Fertilize the moso grove well to bunch-growing types, whose canes grow so closely 

encourage rhizome development; moso rhizomes together that even a dog cannot pass between 

grow some 12 feet annually, so each year groves them. Twelve years later, in July 1944, the same 

can be extended in belts of this dimension. area was cut, removing two-thirds of the canes, 

A ravine or ditch along a grove can sometimes yielding 24,600 canes, weighing an average 6 

be filled with soil to extend a grove area. Sometimes pounds each or 73.8 tons.“Jo 

bridges of large culms up to 6 feet long are con- Other figures for Mcllhenny’s groves for plant- 

strutted across narrow but deep ditches. Nodes are ings five to six years old were summarized by 

Louisiana Yields 

SPECIES HEIGHT (FEET) CANES PER ACRE TONS PER ACRE 

GREEN DRY 

‘.Sdsd idponica 

Arundinaria glgantea 

‘*Bambu.w mulfiplpx 

(argentea) 

* * Eambusa multiplex 

(Alphonse Kerr) 

17 37,144 55 3 7 

11 61,299 45 22 

29 65,195 244 138 

23 46,746 105 58 
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Sineath from an unpublished communication of 

Polly Mcllhenny Simmons:@’ 

Alabama bamboo experiments. 

Bamboo experiments were begun in Auburn, ,&a- 

bama, at the ,\gricultural experi.ment station there in 

1933. Fishing poles for local markets were the initial 

focus cif interest. In the 19505, search for new crops 

to replace those in surplus production and an in- 

creased interest in bamboo for paper pulp 

prompted extension of experiments to Camden in 

1959. Results of thirty-five years experience with 

bamboo cultivation in the area were published in 

1968 on the twenty-eight species included in the 

plantings, mainly Arundinaria and Phyllostachys 

vdrietiess” 

P. rubromarginala, in addition to being among 

the three most hardy of the species tested, pro- 

duced the largest tonnage of dry wood per acre and 

showed the highest survival in propagation by rhi- 

zomes (86 percent).51 Clear cutting of seven spe- 

cies showed a yield of poles 15 feet or longer from 

11,000 to 39,000 poles per acre; selective cuttings, 

2,000 to 10,000 poles per acre per year, depending 

on the species, with larger species such as P. bam- 

busoides yielding about 1,000 per acre per year. By 

weight, the yield of dry wood varied from 17 to 54 

tons per acre excluding leaves but including stems 

and branches, depending on the species, from 

groves fifteen to twenty years old that were clear 

cut. 

Bamboo cut in lo-foot strips every five years 

produced yields of 18-45 tons of dry wood per 

acre, with a four-year average of 28 tons per acre. 

Strip cutting was found much more productive than 

clear cutting since grove recovery was much more 

rapid from rhizomes bordering the cut. Green 

leaves were found to compose 1 O-l 6 percent of 

plant weight; limbs, 11-21 percent. In one experi- 

ment comparing loblolly pine (finus taeda) and P. 

bambusoides, the pine produced 8 tons of dry 

wood per acre eight years after planting; the bam- 

boo, 14 tons. The numerous tables of Sturkie (1968) 

provide more detailed figures for the tested species. 

Atabama. 

Oven-dry yields (per acre per year)52 
Phyl/ostachys duiea: 1.3 1 tons 

P. aureosulcata: .98 ton 

P. bambusoides: 1.83-3.16 tons 

P. meyeri: 2.57 tons 

P. rubromarginata: 3.43-5.70 tons (highest 
yielding species) 
P. viridis: 1.67 tons 

Georgia. 

According to the unpublished correspondence of R. A. 
Young in 1935, studies of a well-established 
grove o: Phyllostachys bambuso/deT at Savannah 
show a per-acre per-year yield of some 8-9 tons. 
Yield experiments with six Phy//o.~achys specres 
at the USDA Savannah groves from 1956-1965 
showed harvests rangmg from an average 1.32 to 
4 tons per acre per year.53 

In,dia. 

In Chittagong Hills, east Bengal, figures of 
1,200-6,000 culms per acre have been reported 
on a three-year rotation (Ahmed 1954). One 
thousand culms of Melocanna baccifera 
\A eighted 4.4 tons green, 2.5 tons air dry. These 
counts would mean air-dry weights of 3 to 15 
tons per acre. In India, dry internodes for paper 
production gave 4.6 tons of 6. polymorpha and 
4.1 tons for Cephalostachyum pergracile. In 

Burma, Melocanna baccifera yielded 8.3 tons of 
dry culms per acre. 8. arundinacea yields varied 
greatly from 1 to 14.5 tons of dry internodes per 
acre, with average of larger areas said to 
approach the higher figure.5’ 

Japan. 

Fresh-weight yields of culms 
(per acre per yearts 
Phyllostachys bambusoides: 2-5.6 tons 
P. nigra thenon): 1.2-2.8 tons 
P. pubescens: 2.4-7.6 tons 

China. See p. 290. 

Taiwan. See Chapter 10, pp. 304-305. 
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Bamboo is both road and map 
where use and beauty overlap 

with learning in a roomless school 
for the wisest or the fool, 

for ancients creeping back to earth 
or infants dripping fresh with birth. 

Bridges, baskets, paper, flutes 
in summer, shade, at dinner, shoots- 
all from groves whose rhizomes will 

mantle an eroded hill. 
Count its uses? count instead 
fingers of the thankful dead. 

CRAFTS 

Creating creation. 

f people were created in the image of their crea- 

tor, as it says in an old black book, we were 

created creative. A fluid creativity is what chiefly 

distinguishes our species from the many millions 

of others here with us. Cultures giving maximum 

outlet to the creative energies of the people will 

experience themselves as “expanding,” indepen- 

dent of any economic index. And a culture that 

somehow, by accident or design, smothers or 

reduces creativity among its members will never be 

able to distract its people, by a show of material 

prosperity, from a certain contraction they feel in 

the womb of their spirit, which never bursts the 

water and comes to term. 

We are not encouraged in our culture to go to 

the root of a dis-ease or dis-comfort, but to apply 

palliatives. But in the present case, all the mattresses 

in the kingdom will not rock us to sleep, because 

the pea is in the princess: A deep defeat of creativity 

is built intc the very design of our culture. “Every- 

thing that rises must converge.” Creation is always 

“Shared bliss, ” a popular 
symbol in Chinese iconography. 

an up&ing, and a great impulse towards union is 

the very bone of its blood. This impulse towards 

creative union in the United States now confronts 

a production system based on fragmentation and 

schools preparing their “products” to fit into it. 

Any philosophy of economics or style of edu- 

cation that dec!ares competition the base of its de- 

sign rather than creation and that cheerful collabo- 

ration that creation requires of us in all its fuller 

forms is doomed to a shrivelled existence. The 

implied objective of capitalist psychology is not to 

relate and create but to get the best of the bargain; 

not to meet, but to dominate. But “friend” means 

“free,” according to its German root. 

Perhaps bamboo became the Friend to the 

people of China and other countries in the Orient 

not so much for the things and shelter it provided, 

but for a richer gift: it created creation, made it 

more possible for millions for centuries to discover 

the endlessly inventive cun Gng, the nimble intelli- 

gence of human fingers. 

3AMBOO COMMUNITY WORKSHOPS. It’s good to 

gather togc!her to do anything, but especially learn- 

ing, meeting the new, is best practiced with others. 

Harvestir,g bamboo is easier in a group, buying it by 
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the bale i3 chedper, sharing discoveries and proj- 

c-cts i\ more inspiring than everyone off in private 

<orners, pursuing personal happiness. So in these 

rtliltac tlons on bamboo use, we have imagined not 

only private individuals, but bamboo neighborhood 

workshops, bamboo introduction in schools, (2 lm- 

boo camps and travel for training. In its simplest 

beginnings. all this can simply mean two or three 

gathered tcrgrther IO work with bamboo or dig and 

transport and replant rhizomes in pots on their win- 

dowsills. When you come across or hear of some- 

one tearing up part or ail of a grove, it helps 10 have 

several hand5 reddy to plant, and a place waiting to 

store and cure culms. Work in the local community 

prepares for work between communities, and be- 

twpen countries: the dimension finally implied by 

bamboo work i$ international. 

FRIENDS OF BAMBOO. The Japanese teahouse 

seems an appropriate point of departure in the de- 

velopment of bamboo ccmmunity workshops in 

the urban West. In its early “grass hut tea” format 

with Rikyu (1521-l 591 j, it was intended as a popu- 

lar form whose skillful embodiment did not imply 

pedigree blood or inherited fortunes, but a certain 

constellation of attitudes available to anyone. It was 

the tiny Temple of Friendship, in which the har- 

mony of the participants rather than the grandeur of 

the architecture measured the significance of the 

ceremonv. 

rhc drpfh ot a lake 
IS not in IIS iathoms 
but rn IIS dragons. 

7he he&t of a mountain 
IS not in rl5 peaks 

but in its people. 

-Chmese Proverb 

DO-IT-OURSELF. We have always kept in mind the 

bamtoo group. No plant or animal flourishes 

alone. In traditional cultures, the family is the basic 

unit, and bamboo was in many areas the symbol of 

it: a group of apparently isolated individuals secretly 

single beneath the soil. In leaving the family and 

village world, modern people have come by certain 

new sets of freedoms--but we have lost touch with 

many central human joys, junked as slow-fashioned 

and out-moded en route to the Supermarket dnd 

Freeway. 

We have traded a certain sure-durable hum of 

traditional ways for staccato bursts of sensation and 

insight, great leaps forward followed by brand new 

forms of catastrophe, all the dizzy rhythms of mod- 

erp urban existence. 

URBAN EXILE. Our schooling, mainly in books, and 

our living, mainly in towns, don’t encourage us to 

fully inhabit our bodies. We stand in them less as 

owner and operator than as tenants who have 

rented a corner of their total range of possibilities. 

PsychologLts announce that we use some 2-3 per- 

cent of ou: intelligence, and the accomplishments 

of Eastern yogis make clear that we have reduced 

ourselves to a similar shallow percentage of pos- 

sibilities in our bodies as well. We automatically 

distinguish between the brain and the body, mental 

and physical, as if that distinction could ever sur- 

vive except in our own minds. This assumption is 

but another example of our alienation from whole- 

ness, our exile from Eden. Crafts, building, garden- 

ing-all help us reenter the body and earth. Plug- 

ging into bamboo could be an appropriate fad for 

do-it-yourselfers in the United States and other 

highly industrialized cultures partly because the 

simple hand 1001s required are a welcome relief 

from the high-energy norm in the home workshop 

bristling with equipment that has to plug in lo func- 

tion. 

Tools. 

The equipment binge of many people entering a 

new fascination is a way of avoiding coming too 

close to creation. Like the best hardwoods, the best 

tool box expands slowly, with reticence and re- 

straint. Working with bamboo should be scaled 

down to tools you can carry with ease. A perma- 

nent homebase and workshop is a proper center of 

this edge. “Ponder 10,000 volumes. Wander 

10,000 roads.” The ancient Chinese prescription 

for an art braided of tradition and experience, first- 

hand, of the land, the people, and the materials of 
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TOOL 

Bamboo Tools 

USE RECOMMENDED SPECIFICATIONS 

Mac-hete 

ti,1c hS.lW 

Miscellaneous: felling and trimming culms 

and cuttlng to length; removing fragments 

01 diaphragms from bamboo hoards. 

Frlling rulms, removing branches, cutting 

to length. 

Elcvatlng c ulms and holding them firm for 

sawing to length, cracking nodes. 

Crar king the nodes of large cu!ms to make 

boards. 

Cracking the node5 of smaller rulms for 

maklnp boards. 

Shdrprning tool edges. 

Kemoving diaphragm fragments and excess 

~111 woocl at the basal cand of hamboo 

board\, 

Kemovmg diaphragms to make troughs and 

cJralnpipc+ irom split or openA < uIm\. 

Mahing holes in culm\ to xcommodatt~ 

Iashmgs for end ties 

Making holcls to accommodate bamboo 

pm or dowels 

L<*vc4ing prominent culm nodes 

Fat Illtating the \plitt;ng of whole culms or 

sections into several strips at once. 

tat For splitting small culms. 

(hj For making bamboo withes. 

Kods 01 rthlniorc 1°C \tct4 Brtbaklng out the cilaphragrn\ )I unsplit 

c ulms. 

For hanclling wire used ior lashing\. 

Preference of the user decides blade 

selected; long, iairly heavy blade 

recommended. 

Large 51~; ample supplv oi molybdenum 

steel blades, with eighteen to twenty-four 

teeth per inch. 

May he made locally. following the pattern 

locally preferred. 

Lightweight ax with a narrow yet thick, 

strongly wedge-shaped hit. 

Similar to the ai, hut smaller in Size and 

fitted with a short handle. 

Carborundum: coarse-grained on one side, 

iine on the other. 

Long handle, broad blade set at an angle 

to operate parallel with surface of board. 

Standard design. best qudlitv steel. 

Curved tiront bent). 1 inch and 1’1~ inch 

hits. 

Best steel tmolybdenum if available) 

%-lnc h bit. 

tiand or power-driven drill; metal drilling 

bits, best steel. assorted sizes, ‘18 inch-‘/l 

inch. 

La-ge size. with one flat side, one convex; 

coarse, medium, and fine teeth. 

(a) Short handle, broad blade. 

(h) Long handle; blade beveled on one side 

only; to he specially made. 

Suggested minimum: one each of I/G inch 

by 10 feet and % inch by 10 feet. Other 

dimensions to meet special needs. 

Hardwood or bamboo pole may be 

substituted. 

Conventional type with long, narrow jaws 

and wire-c uttmg feature. 

an art in all four corners of its kingdom-this design 

for the incubation of artists should be kept in mind 

in times ever more centralized and homogenized in 

experience. The diversity of modern living is mainly 

in the con&~f, which is funneled through formats 

that abstract it from the sweaty, balmy, or freezing 

physical world into the comfortable uniform tem- 

perature of tv, radio, newspapers, schools of all 

sorts. Actual physical first-hand experience of the 

earth is becoming more rare as it becomes more 

reported and available as information you don’t 

have to alter your life in any serious way to reach. 

Instead of program or book A, you just select B. 

But the issue, finally, of what we make and 

build is quality rather than quantity, the maker 

rather than the made. We need tools that make us 
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more human rather than less. In general, the more 

we have beyond the strictly needed, the less space 

tar our necessary existence to be, with the neces- 

sary physical and cultural mobility being implies in 

its mcst ample state. Crude tools in master hands 

outwork the molybdenum of dabblers. The junk- 

men nf China built the tools that built their junks 

fr?m cast-off horseshoes from England. 

We live surrounded by such an abundance of 

tools that the advantage of a material that requires 

few tools, and those hand powered and even hand- 

madt. in many cases, is not so apparent in industrial 

centers as In the hinterlands where bamboo is most 

,A,undant.’ 

Bamboo’s high silica content is famous for dull- 

ing tools. Tool effectiveness will be increased, time 

spent sharpening reduced, and work in general 

cheered by using molybdenum steel or an equally 

hard ailoy. blany a bamboo house has been ma- 

c hete built, but more tools are demanded for more 

rrimcd work, some peculiar tc processing bamboo 

anti therefore unavailable at standard tool sources. 

The Chinese bamboo tub and bucket maker re- 

quires some thirty different tools and gadgets to 

measure, cut, fit, and assemble his wares. Buy tools 

as the project requires. Begin simply. Make your 

own. The list on page 237 provides a fairly com- 

plete bag for building purposes2 

Techniques. 

CUTTING. Bamboo is most easily cut into desired 

lengths with a hacksaw, eighteen to twenty-four 

teeth per inch. Molybdenum blades are best. (See 

pp. 2 199220 on removing branches.) 

Splitting moderate-size F.-T 
culms to make withes for *i. 
weaving and lashing. Quar- 
tering d culm: (A) Starting 
four breaches at upper 
end. (Bl Driving a hard- 
wood cross along the 
breaches to complete t/w 
splitting. (0 Dividing quar- 
ters radial/y, making center ,. 
splits iirst. ID) Splitting r+ 
dial divisions tangentially; 
the hard outer sfrip is best, 
and the soft, pithy inner 
strip is usudlfy discarded. 
(Et Long-handled knife 
used for dividing and split- 
ting; some workers hold a 
strip of bamboo on the 
blade to add to its effec- 
tive thickness when they 
wish to speed up the work. 

Devires for splitting heavy 
rulmr. (A) Cross of iron or 
hardwood bars (about I 
inch thick) supported by 
posts (about 4 inches thick 
and 3 feet high) firmly set 
in the ground; with an ax, 
two pairs of splits are 
opened at right angles to 
each other at the top end 
of the culm; these are held 
open with wedges until 
the culm is placed in posi- 
tion on the cross: the culm 

is then pushed and pulled, 
by hand, in the direction 
indicated by the arrow. (61 
and ICI Steel wedge for 
splitting quartered culms. 
(0) Block with single and 
paired steel wedges for 
mounting on a heavy 
bench; adiacent faces of 
the paired wedges should 
be slightly closer together 
at the cutting edge than at 
the back. 

A splitter with changeable 
blades. 
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SPLITTING BAMBOO. This is ordinarily done with a 

good sharp machete. In larger bamboos, the blade 

is pounded along the c&n like a wedge used on a 

piece of firewood. Ways have been dt:vi\ed to JC- 

celrrate splitting when dealing with large quantities 

of t~,~inboo. See illustration. For smaller pieces, for 

whlt:ling kite frames or small models, use a knife 

with a rc$atrable I~l,udc. tSw K\tebonrx\, p. 25 3.1 

BENDING. Ior ldrg(l bamboos, see p, 120 on com- 

m6brt MI methods used in India for srraightening 

I~,~mboo. A hot coal (ampfire i’r the best way to 

hc,nd I~.~~~xx~ lor furniture, or comparable project\. 

Bending .itrips or .sm.dl 
culms. 

For kites or other mlniworks, \o,lk the pie<-es to he 

bc,nt ovt,rnight in water with a dash of ammonia, 

then tir in desired shapcb around a mold to dry. You 

( an heat smJl piece\ in a candle flame. The mortar 

holding the fibers in place becomes flexible with 

heat and permits bending to chosen shape, which 

i5 retained after cooling. Take care not to scorch or 

burn bamboo by leaving candle too long in one 

position. Try using a bucket of hot sand to shape 

small pieces, as eyeglass doctors do to shape plastic 

frames. Don’t force the bamboo’s pace, nor try to 

bend it too far, or you’ll crack it. 

IOINERY. Bamboo, hollow and round, demands 

different systems of construction from those used in 

building with wood. Nails split bamboo unless 

gently hammered into holes drilled with a diameter 

slightly less than their diameter. For lashings, gal- 

vanized wire, strong rope, nylon cord, vines, or 

bamboo strips from the tough culm surface are 

used. 

COLUMNS AND BEAMS. Angled “ears,” easy to cut 

with a machete, are used in walls, footbridges, or 

wherever a vertical bamboo supports a horizontal 

member of lesser diameter (1 I. One-eared supports 

in wall construction should have the ear outside, to 

brake the shove of the roof’s weight (2). Two ears, 

cut neatly with a hacksaw, are an option to (1) 

above (3). For larger horizontal members, one or 

two ears can be added with small pieces of bamboo 

(4,5). The ear should be roughly % the full length 

of the piece. Double columns to support a large 

horizontal beam are cut as shown, with a strip of 

bamboo or wood added beneath to distribute the 

load (6). Double beams can be used for large spans 

or heavy weights (7). Four horizontal beams can be 

used for especially heavy construction, or when 

larger bamboos are not available t8,9). 

I’ 1 

0 . 
I 

8 
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T JOINTS. For use in fences and walls (1). Lateral 

hooks can be used (21, or a pin permitting easy 

removal of the horizontal bamboo in gates or other 

constructions (3). T joints in corners (4). The hori- 

zontal members should not support much weight. 

Pins, of wood or bamboo, can be used when the 

beam is not under much weight (5). 

RIGHT ANGLE UNIONS. In joining horizontal to ver- 

tical members, the load-bearing capacity of hori- 

zontals can be increased by lashing on an external 

support, doubling the horizontal member, or both 

combined (1,2,3,4). Unions of joists and rafters in 

roofing permits various possibilities (5,6,7). 

JOINING TWO HORIZONTAL MEMBERS. Of the 

seven alternatives, 4 is especially useful in furniture 

making, 5, 6, and 7 for bamboo pipes. 

1 

FURNITURE. Glue is required for 4 and 5, a plug of 

wood or bamboo for the latter. 

1 4 
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Knots and lashing. 

The stability of a bamboo construction depends on 

the strength of the material itself; the right tight 

knots; and the rope, wire, vine, or bamboo used for 

Iaching. The following arc useful for all types of 

construrtion, the ;caffnlding, and vertical lift of 

construe tlon materi&. Hidalgo, the most complete 

source in rhis matter, provides 15 pages from which 

Ihe5t1 have been selected.1 

RIGHT ANGLE LASHING. 1 his begins and ends with 

a clove hitch (see below). 

DIAGONAL LASHING. Used for diagonals of bridges 

or xaffolding. Begin as indicated and conclude 

with a clove hitch. 

SCISSORS. To tie two bamboos together to hoist 

weights, the poles are placed parallel, a knot tied 

around #I; 7-8 turns of rope tied horizontally 

around both (a) are followed by 2 vertical turns (b). 

The rope is tied off around #2. Lashing must be 

loose enough so that legs open to required distance. 

EXTENDING LENGTH. To unite poles at their ends to 

form a longer structural member, the same lashing 

is used, but tight and further tightened by inserting 

wedges of wood or bamboo. The final knot is tied 

around both poles. 

TRIPOD. Rope is tied to one pole, then woven 

horizontally around all three, as shown; then, be- 

fore or after opening, it is woven or wound verti- 

cally through or around horizontal lashing and tied 

off. Lash loose enough and tight enough so le::s just 

open to required distance. 

i 
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SCAFFOLDING. For hanging scaffolds, the rope is 

ldshed as shown (d-d) and tied off (e). Other op- 

tions to extend-but far from exhaust-your pos- 

sibilities: the hangman’s knot (1); a figure eight run- 

ning knot !2); a running krrot used also for vertical 

lifts in two versions (3); a knot hard to untie (4). 

LIFTING MATERIALS. Three ways are shown, for 
use with or without a hook. Knor (3) under scaffold- 

ing can also be used. 

REDUCING ROPE LENGTH. Used to increase ten- 

sion. 

1 

a 

6 
CLOVE HITCH. A basic knot with many uses in 

bridges, scaffolding, and turnbuckles; also useful for 

starting or concluding other knots (1). Another 
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method is used when the top end oi the pole is too 

high to reach (2). The knot can also be made first, 

and the pole inserted (3). 

The cracking problem. 

“In China and Japan where bamboo is an everyday 

commodity, humid climatic conditions both in- 

doors and out are such that splitting of bamboo 

culms is a very minor problem. Not so in the United 

States, where in our dry overheated homes particu- 

larly, bamboo articles, when made from whole 

culms at least, are regularly subject to the danger of 

splitting.“& 

“Splitting of bamboo furniture results from un- 

even moisture absorption and loss in the tissues of 

different densit, in the bamhoo. Bambusa vulgar& 

for example, is well known for its tendency to split; 

it has soft pithy tissues on the interior while the 

outer tissues are much more compact and absorb 

much less moisture from the air. Fortunately, spe- 

cies with more uniform culm tissues are less suscep- 

tible to splitting. The problem is lessened by use of 

these species, or types of construction which call 

for split bamboo. Designs can sometimes be carved 

in the hard outer surface which permit expansion or 

contraction due to moisture absorption and loss.“5 

Seasoning behavior of nine species was tested 

in the round by the Wood Seasoning f3ranch.6* The 

study on seasoning behavior in air, kiln, and over 

open fire revealed that bamboos in the round are 

generally lidble to considerable degrade in the 

course of drying in the form of surface cracking, 

splitting, collapse, and sometimes even fungal 

decay and borer attack. Air drying is the most prac- 

tical and satisfactory procedure provided care is 

taken against too rapid drying in hot and dry winds, 

which aggravate cracking, and sluggish drying, 

which causes fungal decay. Air drying is com- 

pleted within about three months in clear weather. 

Of the nine sblecies, 6. arundinacea, D. hamiltonii, 

D membranaceus, and 0. strictus dry with rela- 

tively little cracking or collapse in mature culms. 

Immature culms are liable to collapse. The rest of 

the species suffer severe collapse and excessive 

shrinkage in drying besides cracking. 

“Sharmd in 1972 successfully conducted trials 

on chemical seasoning of round bamboo for hancii- 

craft items without any cracking or splitting. The 

species used was D. giganteus. The antishrink 

chemical polyethylene glycol- I 000 in a 50 percent 

solution was used for a soaking (diffusion) pretreat- 

ment of the bamboo wall in the green condition, 

after which no cracking occurred in air drying, 

which is a problematic proposition in round bam- 

boo.“’ 

To reduce the likelihood of splitting, keep bam- 

boo objects from direct sun. Don’t keep valuable 

bamboo objects in the open in a heated room. Put 

them in a glass case with an open container of water 

or store in tight containers, preferably in a room 

with 50 percent humidity. Lutz (1975) notes the 

propensity for brush pots to crack on the uncarved 

side, which suggests that carving breaks the tension, 

gives room for fiber expansion and play, thus re- 

ducing the tendency to crack. 

Splits that occur can be filled with lacquer, 

glue, paint, wax, or epoxy. tn case of a wide crack: 

‘Ediror’s nof~: /3. nutans, 8 polymorpha, 6. w/da, 0. 
c~bstachycs, 0 longispah~s, and the four species resistant 
to cracking Iwed below. 
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put brush pot, flute, drum, or whatever bamboo 

object in a covered bucket with water in the bot- 

tom. Rest bamboo on brick above water level over- 

mght or !onger. The crack may narrow enough to 

glue and bind. Tendency to spiii depends in part on 

age of the culm at harvest. “Unripe” bamboo-- 

under five years at harvest time-was four times 

more likely to split than “ripe” five-to-ten-year-old 

c ulm\ in Trinidad exprriments.8 

In South Carolina, Clemson College tests on 

bamboo studied the absorption of water-and-oil- 

soluble wood preservatives by bamboo culms IO 

prevent splitting, among other problems.9 Freeman- 

h4ltford suggests soaking bamboo generously in lin- 

~rd oil to avoid splitting.“’ 

Kids love bamboo. 

THE EFFORT/EFFECT RATIO. A two-year-old swings 

<I door on its hinges, open and 5hut, again and again 

--,imared IO move 50 easily something so much 

6 

In Java, Ire& .ve hung on 
strin@ around now kvef 
for children on bdmboo 
sti’lr. Fruits and candies 
must be bitten off, without 
“se of hdnds. 

bigger than myself! Astonished such little effort 

yields such great effect. 

The effort/effect ratio is also high in bamboo, 

which may be why the reaction of children to the 

plant is immediate and intense: a six-month-old 

baby can wave an &foot pole. A two-year-old 

shouldering a 20-foot culm grins with a sense of 

accomplishment. Wirh a bundle of a hundred 6- 

foot by 2-inch 8. rextilis poles, five-year-old pre- 

schoolers can autoarchitect their own playground. 

BROKE IS BEAUTIFUL. Schools everywhere are 

passing through a severe economic crisis. But in 

Institutions intended to make people smart, broke is 

beautiful. Indigence is the great grandmother of in- 

ven!ion. “Guerrilla economics” means inventing 

projects that pay their own way so the ticket is built 

ir’o the trip. Educational systems have to increase 

designs for productive homework that then earns 

the cost of the course. Bamboo propagation or con- 

struction can diminish expenses and even create 

income--or useful home furnishings, as in bamboo 

school projects in the Philippines. Bamboo plants 

are particularly in demand just now, if we can trust 

the reports of plant sales at botanical gardens, so a 

bamboo nursery might at this moment make both 

dollars and sense, neatly combining earning and 

learning. 

LEARNtNG DESIGN: NEW SCHOOLS AND STUDENT- 

CREATED CURRICULUMS. The explosion of num- 

bers on the planet demands that we learn, rapidly, 

a planetary culture. This involves inventing new 

ways to pass culture on as efficiently as possible. 

Bamboo childhood. 

“I M,I\ born ,Ind ralstd in ,I house surrounded 
bv b,lmboo. All my eL~rllc~st memories are 
t~nrnt+hed with Its sights .~nd +ounds: the 
c h,lnging W~VHL~I color\; the whi$pering of 
IWWLI toss~l by wind; the sharp cracking 01 
Hugh c ulms. weighed down by he,lvy bl,anket< 
of snow. In thfb n,~rrow vC~lleys. there wasn’t a 
v~llagr th,lt wasn’t surrounded by grovrb. Even 
the poorest child could not help but become 
Intlmatelv aware of bamboo. The c-hlldren 
pldyrd II-I the groves, they watched the 
halvesting ;)f shoots; they WY broker, who 
came fo railway station towns to bid high prices 
for the coveted sheaths of the madakc bamboo 
(Phyllosfachys !J~~~u.~~JK~s~ once they had 
fallen. Mdny children would sneak into the 
groves, bundle sheaths, and sell rhem to their 
landlord, who in turn might sell them to the 

Ioc~~ butcher to use as wrapping for his me&\. 
“Making bamboo dragonflie\. insect cat:e~ 

and flutes were winter pastimes. and almost 
every household had children who became 
skilled in these crafts. My father wa\ a 
carpenter, and his winter hobby was making 
shakuhachi from madake bamboo. After 
4rtcting the proper culm and getting permiGon 
to Cut, he would have to age the piece. Then 
came the paimtaking labor of carving, cutting, 
chiseling and polishing. From beginning to end 
the entire process took almost three years to 
finish one shakuhachi. I observed my father’s 
great love and reverence for each piece of 
bamboo he handled; I can still remember it 
clearly today.” 
Tsutomu Minakami (Takama 1983: Introduction.) 
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The hoop is a toy that g,,- 
d/es the earth. laminated 
bamboo strips can r,rake 
one with plenty of spring 
for optimal hop in the 
hoop. 

the old educational models are hierarchic: one 

teat her in front of a roomful of students. You don’t 

have tr work it out on the blackboard to notice that 

I iauc.et t 100 buckets = wait in line. The old 

drsrgn can serve as much to restrict information 

ilow as to enc olJragr It, as many of us have ex- 

prrrenc ed in conventional schooling. So we are 

now all students of the homework presently as- 

s~gnrd our species by our planet: Design an educa- 

tional system or non-system that teaches people to 

teach themselves; phase out the hub-spoke model 

of the teacher’s individual talent or data heap, and 

The diablo, an ancient ChC 
nese humminhr top, was a 
smaShin&! success when in- 
troduced in late 18th cen- 
tury England, and has re- 
mained sporadically 
popular in the West ever 
since. 

print (1812) dem- 
the diablo dance. 

phase in the creative collective imagination of the 

taught. 

More projects must be designed that turn the 

students loose with their own capacities to interact 

with their fellows in a cooperative rather than com- 

petitive manner. This frees up the teacher to wan- 

der among the students as a gentle guide, dealing 

with them one by one as a more experienced equal 

rather than directing them en masse from a distant 

height. Bamboo fits this decentralized, more active 

and interactive model admirably. 

THE PROPER STUDY OF PEOPLE IS PLANTS. Bamboo 

also recommends itself as an agent of revegetation 

in a time of ecocrisis on the earth when the home- 

work of all children should be to plant and recover 

the planet with its ancient green blanket, snatched 

from Mother Earth in the dark night of industrializa- 

tion. Now more than any time in history the proper 

study of people is plants. Maria Montessori calls tire 

students of her dream-school Erdkinder-Earth 

children-because their education is based on agri- 

culture, the basis of all culture and culture’s earliest 

lob.” 

LOW-TECH CREATION COMPLETES HIGH-TECH CON- 

SUMERS. Surrounding customs and personal taste 

confine us to routine mirrors of who we are already,, 

but we are really completed, complemented, by 

our opposite. A society of high-tech consumers 

needs low-tech doing and creation to balance itself 

out. We don’t need weekend amusement innova- 

tions that require more power tools screaming in 

the bored basements of a million home workshops. 

Untamed, unmanufactured, nonelectric, nonpollu- 

tant, lots of oxygen in abundant leaves-bamboo is 

an upright natural high that, broadiy embraced in 

industrial cultures, could help unplug people from 

current, ease neon-withdrawal, reduce useless mo- 

tion, and maybe even diminish driven driving in 

Americar, more full of distance than destinations. 

Genuine growth in a hypermobile world sometimes 

comes most readily without movement. Loaf and 

Rattles of bamboo, for the 
newly born and for percus- 
sion instruments; try 
beans, grains, pebbles, 
screws. Where thick- and 
thin-walled bamboos are 
available, let children ex- 
periment with different 

.,I . 
sounds of dirrerenr speoes, 
and with sound progres- 
sion in internodes of vary- 
ing lengths. 
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invite your most intimate creation. Carve a small 

object for neither applause nor profit. “Have the 

innocence to enjoy yourself.“12 Stop lashing your 

life to increased achievement and start lashing bam- 

boo. 

Prayer of a bamboo bum. 

Prcwrve mr, Buddha, lram distress 
of richrs, wisdom, or success. 
Crdnr me, rather, an immense 
and creafivr negligence, 
wh//r my dry derractors flee 
abou[ wifh ulcered industry 
till, plagued by Profit, they confess 
fhe opulrncc of Idleness. 
But /et them wake foe /ale fo mend 
their anxious, honored ways, Amen. 

FRIEND TO CHILD FINGERS. “As iron sharpens iron, 

friend sharpens friend,” according to an Old Testa- 

ment proverb. Bamboo, the “friend of the people” 

in Chinese folklore, has indeed sharpened the skills 

Qf many oriental cultures. For centuries in Japan it 

honed capacities for patient repetition of detailed 

processes that demanded rigorous exactitude. The 

deft hands and minds that matured making finely 

woven baskets and minutely ribbed fans, were, in 

tl#e twentieth century, designing electronic circuit 

boards. 

Although one of the main teachers of the Ori- 

ent, this friend is largely unknown in Western edu- 

cation. Through the influence of educators like 

Montessori, who demonstrated the imbalance of 

excessively bookish schooling in an Italian slum, 

things are finding their way back into the educa- 

tional process to counterweight the dominance of 

words and print. “Words indeed are excellent, but 

Chase”. Powdered tea is 
stirred in /apan with a tea 
whisk made from a c&m 
about an inch in diameter 
split just above a node 
into as many as 720 fine 
tines, delicately arched. 
The chase” is witness to 
the trim fitness of both the 
bamboo tiber and the tin- 
gers shaping it. 

things are still to be preferred,” as William Penn 

opinioned in his seventeenth century reflections on 

educaticrn in the New World. If things are missing 

irom schools, let the first thing be providing 

them. Planting bamboo and other crops that can be 

incorporated into our curriculums would seem self- 

reliant homework to encourage. 

Some experience in gardening becomes in- 

creasingly vital for populations increasingly urban. 

The r,lore our feet are exiled from earth on cement, 

the more urgent it becomes for health and sanity to 

spend at least some time with our hands in the dirt. 

Modern city children are starved for this experi- 

ence. Neither their need for nature nor their need 

for work is adequately nurtured by the usual school- 

ing in most industrialized countries. 

We have mentioned a Western botanist’s ob- 

servation that a “Bamboo Age” preceded the ages 

of stone or bronze. Primary grades can reenact this 

cultural evolution for the child by providing bam- 

boo as one of the earliest materials that unskilled 

but eager young hands can learn to work, after 

paper and before wood. Wood is a harder material 

than bamboo, requires heavier tools, and implies a 

greater age in the craftsperson. If you take a stroll 

around the Global Village, you’ll notice that chil- 

dren of basketmakers are helping their parents 

sooner than the children of carpenters. There are 

years of schooling before children begin “shop” 

when they could be tooling up their craft capat ;es 

with bamboo. And the groves supplying culms for 

their crafts will also offer summer shade and winter 

windbreak, as well as a mellow green softening the 

sharp corners of whatever buildings they surround. 

“Bamboo is one of those providential develop- 

ments in nature which, like the horse, the cow, 

wheat and cotton, have been indirectly responsible 

for man’s own evolution” (Porterfield 1933). Like 

the embryo in the womb, reenacting the physical 

descent of our species, growing and shedding gills 

and tail, the child in school relives the cultural evo- 

lution of the race. The complete absence of any 

knowledge of bamboo in our schools is an unfortu- 

nate gap in this theater of our collective past: unfor- 

tunate for our culture as well as for our children, 

because the educational process is perhaps the key 

point where the useful beauties of bamboo could be 

introduced to the West with maximal long-range 

impact. 

Megaschool. 

Only quite recently have people gotten the idea of 

educating everybody in a culture. They’ve gotten it, 
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Zulu house under con- 
struction, Africd, 7902. 

111 all countries of the world, at a time without prec- 

edent for the closeness of human packing on the 

planet. This morning more people got up and went 

to school than at any time in the whole past history 

d the world. We need roofs over the heads of these 

millions, materials for these hands to work. What 

shall it, what can it be if we want to design for 

everybody! What is a fedsible physical embodi- 

ment for school ideas! As wood and metal become 

more scarce, bamboo becomes more apparent as 

an alternative for many school systems going broke: 

to grow their own or buy lrom a more southern 

school. 

We suggest beginning with models because 

they require little material of good quality. Scrap or 

broken pieces of bamboo shades and screen and 

other artifacts found free on the street in large cities 

are one source; thrift stores are another. In models, 

any size of any bamboo, even some common dwarf 

bamboos fit for little else, can be used. This cheap- 

ness encourages a relaxed exploration of the mate- 

rial, a period of getting to feel and know bamboo 

in the hands, working with it in a small space like 

the kitchen table or, better, in oriental fashion, on 

the floor in some corner. Best, if you have a yard 

and space available, is a tiny shack of bamboo 

where you can keep the few tools you need to work 

it. By sitting on a mat on the ground, oriental people 

acquire an extra pair of hands, their feet, to grip 

bamboo when they’re dealing with larger pieces. 

Miniature magic. 

ARCHITECTURAL LITERACY THROUGH DWARF DWELL- 

INGS. We’re no longer satisfied with a few profes- 

sional readers in a village, and the rest listening. We 

should encourage, in our schools and lives, the 

practice of architectural literacy. Standing under 

dripping roofs, behind windy walls, crowded into 

dehumanized spaces, we’re waiting for architects, 

construction workers, city planners, and real estate 

agents to take care of our shelter needs. Since hous- 

ing is a primary need, architecture should be a pri- 

mary and universal study-from preschool through 

adult education. 

Making dwarf dwellings, models of schools, 

playgrounds, towers, and bridges, on a scale of 1 

inch to 1 meter, we discovered how people are 

drawn to the diminutive. Stopping at the workshop 

window to study the little bamboo knobs on the 

bamboo doors swinging on coconut leaf hinges, 

people of ali ages broke into appreciative smiles. 

There was much interest in nearly everything the 

workshop produced, but the miniature obviously 

had an extra special magic for everyone. 

Working with small models requires little bam- 

boo per project-of significance when working in 

Nydkusd chief’s house, 
southwestern TdnIdnid, c. 
1900. The wall 
sfope-outwdrd here, in- 
wdrd in the h’ingd house 
following-completely al- 
ters the external appear- 
dnce and the inward feel; 
ing of re. 

groups, schools, or community workshops with 

bamboo. Errors waste less. The careful measuring 

and cutting required are excellent preparation for 

later, larger projects with bamboo or other materi- 

als, for precision and attention to detail in general. 

Tools and supplies are also simpler and cheaper: a 

machete to split, a hacksaw to cut pieces to length, 

a file or sandpaper to refine cuts and smooth edges, 

occasional use of a drill and a few small bits, a ruler, 

h’ingd house, southern Tdn- 
zania, c. 1900. The 
trimmed bamboo rhizomes 
at the tip of the roof pre- 
sumably represent ostrich 
hedds. “Ostrich eggs were 
widely used to decorate 
apexes of roofs and were 
sometimes reputed to act 
as lightning insulators. ” 
(Denver) 
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shoemaker’s glue, some oil or varmsh ior finish, 

some strong thread. 

Old bamboo curtains or broken baskets are 

frequently out on the streets in large U.S. cities. 

They are an excellent lumberyard for making small 

models. Keep your eyes out, pick up any bamboo 

you see, prop in a corner until inspiration strikes. In 

yards or parks, offer to clear out dead poles. You 

will \oon have a regular harvest route. Get to know 

the gdrdeners in local parks and dsk them to alert 

you by phone or card when a clearing of the groves 

i\ scheduled. Bamboo is often just thrown away if 

nobody’s acking for it. If you yourself have exces- 

Gve riches of bamboo, don’t call the dump, call 

your local school. Children can harvest and carry it 

oii-along with a few rhizomes. 

A workshop in model mdking with the In- 

s!ilufo-a gradt> school-high school-in Rama, ZP- 

laya, Nicaragua, ted to the students preparing an 

rrchibit on possible uses of bamboo in Nicaraguan 

education, both as material for classroom construc- 

tion and for use in the curriculum in a varietv of 

ways. Among twenty-five hundred exhibits pre- 

pared throughout the country by some ,>ighteen 

thousand participating students in an appropriate 

technology sc-iencr fair, the bamboo project came 

in third. 

The “house” i\ a primordial toy, naturally ids- 

cmating to the child. How can we wed this fascina- 

tion to bamboo, a primordial material for houses! 

From \rale models to playground structure5 to 

child- and adult+ized schools 01 houses: This 

would seem a good teaching progression. California 

high schooi students are now building suburban 

Fulani roof interior, Guined, 
7956. “The apex wds tilled 
with d basketwork panel. *’ 
(Denyerl 

&e-school Building Proiect. 

Swdzi house construction, 
Swdzitdnd, c. 7945. 

houses. There is no reason students can’t learn to 

b.$:‘d their own schools. 

SHELTER STUDY: AGRO-ARCHITECTURE. Teaching 

architecture in schools implies some dttitude to- 

ward the traditions oi architecture. Whdt will we set 

out to do, exhibit slides of the imperishable beauties 

oi the Parthenon to a restless audience of sixth 

graders! Bernard Rudofsky, in Architecture with- 

out Archifvcts t 1964). voices an articulate depar- 

ture from academic consensus. instead of focusing 

on the familiar set of world wonders, he examines 

the virtually unexamined: popular anonymous ar- 

chitecture around the globp. His defense of the wis- 

dom of this perspective, condensed above (pp. 

1 15-l 16), contains hints for the design of a ctirricu- 

lum for architecture in grade schools and high 

schools that ih quite different from the standard fare 

of university architecture departments. Architec- 
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tural beginners should be taught the beginnings of 

architecture. 

In the context of a renaissance of popular ar- 

chitecture, bamboo is I:specially relevant. As the 

earliest component of popular architecture in Asia, 

bamboo development is an appropriate tactic for 

,lgro-‘arc-hitcc.ture in a broad temperate-tropical belt 

around the world. Put!ing housing back into the 

hands ot the people implies dnd depends on first 

puttrng the proper plants back into their conscious- 

ness gardens, forests and fields, for hardwood 

tcruntiatrons, bamboo framing, and the best local 

sprc yes for thatch. 

THE HOMEMADE HOUSE: MAIN PLANET TOY. “We 

havca t:j cross the irontiers of our civilization into 

what until retently we used to call the world of 

savages IO encounter c-hildren untouched by indus- 

tnal toys and mechanized entertainment; whose 

I uricrsity has not been deadened by programmed 

a( tivities; who revcr felt the breath of the child 

psychologist on their neck With Nature as their 

inexhaustible toy shop, children in primitive soci- 

eties get far better ideas of how to have a good time 

than the most zealous kindergarten teacher. ‘The 

children in Uganda are very well behave&’ noted 

an explorer; ‘I was struck by the way in which they 

amused themselves. Instead of making senseless 

mud pies, they made miniature villages which were 

almost exact copies of the dwellings around them. 

They would be thus employed for hours together, 

day after day, and would persevere until their mod- 

els were completed.’ Kpelle children build 

houses which they furnish with household things 

made by themselves Their power of observation 

is uncanny, their devotion to what they are doing 

total. Transition from work to play is imperceptible; 

when the children accompany their elders to the 

fields, they are given a small hoe and sickle to play 

with. It was Plato who counseled parents to ‘give 

real miniature tools to those three-year-olds.’ In 

Africa dnd Oceania, wherever the native life style 

is still intact, children make their own tools. On 

Borneo dnd the Gilbert Islands they build their own 

houses and canoes. ‘The natural imitative skill of the 

primitive child knows no bounds,’ says Miller. Ethi- 

opian children playfully set up small-scale huts and 

corrals and stock them with snails, shells, and peb- 

bles that are their cattle, goats, and sheep. The chil- 

dren of the Warega, a Congolese tribe, do not only 

build entire model villages but act out an ac- 

celerated version of a full day’s community life. 

Preparations begin on the eve. In the morning the 

Elhiopian children ai play. 
A school is a womb, and 
schaolin~ in essence pro- 
vides an accelerated reliv- 
ing of the cultural life of 

children proceed to a river, catch fish, and roast 

them on fires in front of their own little houses. This 

done. they go about their work much like their 

parents. At a certain moment, one of them calls out, 

‘It is night.’ Whereupon they retire and pretend to 

sleep. After a while another one imitates the crow- 

ing of a cock, they awake and recommence their 

work.“‘3 

“Japanese and other northern children build 

snow houses. The snow is cut into slabs, 4 inc.res 

thick and 15-20 inches wide, and set up in an 

ascending spiral to form a domed roof. The chinks 

between are filled with soft snow which hardens in 

ten minutes. Three skilled kids can build a snow- 

house 9 feet in diameter and 6 feet high in about 45 

minutes.“lJ 

PLAY MAKES COMPLETE PEOPLE. “The privileged 

children of Europe, by way of contrast, have been 

presented since the sixteenth century with the doll’s 

house, complete with parquets and stuccoed ceil- 

ings, wallpaper and embroidered rugs, veneered 

tab!es and chests of drawers, chairs upholstered in 

silks and brocades, quilted bedspreads, glass 

chandeliers, marble fireplaces, and gilt-framed mir- 

rors of Lilliputian proportions. Too precious to be 

touched by clumsy little paws, its function was re- 

duced to a showpiece.“15 The German poet Schil- 

ler maintained that “play alone makes man com- 

plete. Man plays only when he is in the full sense 

of the word a man, and he is wholly man when he 

is playing.” But prefabrications of the international 

toy industry miss the inventive spontaneity at the 

heart of true play. Schiller’s later compatriot, Rilke, 



Early bamboo shelter and baskets, 

Early house hlstory reinforces interest in the their dead in their crockery, but live in it as 
bullding process, as well a\ increasing well; the crock bet-ame the cottage. Wattle and 
confidence that we can do it ourselves. A daub construction evolved from basic basketry 
glanct~ at early shelters provide\ hints on how a techniques combined with pottery. Uprights are 
bamboo camp could auto-construct Itself with warp to a weft of withes lashed with vines and 
material\ found or grown on location and coated on one or both sides with mud, the most 
shaped by the active energies of the sheltered abundant building resource in the world. 
hds. 

POTS BEGAT HOUSES. As early a~ 7000 t3.c ., 
prehistonc people\ living in cave\ and in 
excavated holes crudely roofed with branches 
were already competent pollers. The 51~~ oi 
ea~lv pottery dwarfs later ceramics; large pot\ 
were used for storing oils, wine, grains and dried 
truit. and a\ c-offin\. In time. people saw that 
they could not only cook their soup and keep 

BASKETS BEGAT POTS. Baskets, even more 
ancient than pots, provided one early method of 
making pots. They were coated with clay and 
fired, c-onsuming the basket and leaving the pot. 

Hidalgo (1974) gives the most detailed 
guidance for applying this ancient technology to 
cement over a basket for water storage and to 
the use of bamboo mesh as reinforcement in 
building panels. 
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lamented that playing with dolls and doll houses lamented that playing with dolls and doll houses 

provided an “initiation into the rigid passivity and provided an “initiation into the rigid passivity and 

emptiness of life.” With ready-made toys, Rudofsky emptiness of life.” With ready-made toys, Rudofsky 

concludes, “the child picks up ready-made notions concludes, “the child picks up ready-made notions 

and acquires mental deformities that later put him and acquires mental deformities that later put him 

in good standing with society.“‘” in good standing with society.“‘” 

KID-BUILDABLE PLAYGROUNDS. Superlight, kid-lift- KID-BUILDABLE PLAYGROUNDS. Superlight, kid-lift- 

able baml;;)o can be used as mobile components able baml;;)o can be used as mobile components 

around wood or metal constructions in a play- around wood or metal constructions in a play- 

ground. instead of a fixed space, imposed once and 

forever by adults only, the playground could be- 

come more fluid, with children’s own creative 

imagination at last welcomed as an ingredient in the 

design. 

Tipis, pyramids, bridges, ladders, towers, mini- 

houses, climbers of all sorts can easily be made with 

bamboo. Climbing is a need deep in the feet and 

hands of children-a denied need or inadequately 

met in our urban architecture with its tragic absence 

--- - 
Bamboo observation perch. 

Try building a chdlr with the seat about the 
h<blght of vour neck, rungs on the sides a little 
higher than your ankles, and others in the front 
and back a little higher than your waist. 
Climbing up mto it whenever you want to sit 
down will give tome notion of how 
uncomfortably we design our houses for our 
children. 

Our architecture could be adjusted in many 
minor ways with major impact on a child’s 
learnmg. One important example: children are 
fascinated by food preparation and many other 
forms of adult domestic work. But we provide 
no elevated space for them to watch it happen. 
An observation perch can readily be constructed 
of bamboo or whatever available material. !t can 
be, in fact, the giant chair we began describing 
above, but built to facilitate ascent rather than 
frustrate it, a seat-tower light and small enough 
to move easily about the house to witness all 
action occ-urring at levels not conventionally 
available for inspection to those with eyes at the 
height of our knees. Ordinary high chairs are 
good substitutes for a really giant chair, but they 
aren’t usually designed to be climbed, and lack 
me dramatic extra foot or two we have in mind: 
they are for sitting with adults, not for a 

panoramic vision from which to survey what’s 
going on in the room. Infants in them are 
frequently arching their neck for a taller vision. 
All this may seem a faiietched suggestion, but if 
you have children in your home, make height 
available at will to them- and watch them use It 
cohstantly to watch. There is almost no simple, 
cheap piece of furniture we could introduce that 
would more transform the home for children 
than a giant, towering chair. Children of most 
traditiona! cultures are spared this vertical exile. 
Food preparation and most else still happens on 
the floor, readily accessible to be explored. 
Maybe the “generation gap” has something to 
do with our “norm” of chairs and tables that, 
through all the earliest years of their most 
intense capacity to learn, leave our children 
wondermg on floor level what’s going on. If we 
want to remain close to them when we are old 
and grey, we must let them come close when 
they’re young. The house, the space we share, 
is the main tool we have to accelerate their 
learning in their early years, but domestic 
architecture rarely escapes the ghetto of 
adult-mind. Alexander (A Pattern Language) is, 
lamentably, uncharacteristic of modern builders 
in his attention to these themes. 
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9. 

SheRer genesis, shelter 
games. Kindershelter, .I 
curriculum of shelter 
games for pm-school or 
post-school architects. (1) 
“The First Ruilding ” after 
Viollet-le-Due. 12) These 
late visions of early archi- 
tecture are reproduced 
from Rykwert’s Adam’s 
House in Paradise, an in- 
triguing study of the idea 
of the hut in architectural 
history. (3) Use of living 
trees is a constant in early 
shelter. (4) Sectional view 
of a Dinka hut about 40 
feet in diameter discloses 
an umbrella construction, 
with the tree’s branches 
supplying the spokes. The 
roof consists of layers of 
cut straw, Upper Nile. (Ru- 
dofsky 1977: 732.) (5) Neo- 
lithic shelter, northern 
fapan. 16) Pole and bam- 
boo stilt house, southern 
Japan. (7) Framing and 
thatch details. (8) Pyramid 
hut framing. (9) “‘Sleigh 
huts of Bulgarian nomads 
house eniire families. ” 
(Rudofsky [1974:142ff] sur- 
veys sleigh houses from 
3500 B.C. pictographs.) 
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u Kamboo climber-bridge. 

d tree. C..!nrrd its hetghr, bamboo is an excellent 

matc~rral tar constructrorrs whose main purpose is 

up Up is be,ltrtiful-anything that puts children 

awhile bigger than big people, lets th,?m took down 

ior a change .rn the adult worid instead of forever 

up al it. 

Chrmr-mobiles and a whole percussion or- 

r hestra for kids to knock and drum on as well a\ the 

i~~olorr /~erintfoo or giant flutes doubling as ladders 

-the poAble parts of a bambooed playground are 

virtually endless, and a bamboo craft shop on loca- 

tion would make it practical for older children to go 

on experimenting and building components. Plav- 

grounds, a major hangout for children, deserve 

more conscious study by adults. In Japan, park de- 

signers wart to construct paths where people wear 

Chimes. 

Stilts. 

; ; ; : 
An extremely simple swing 
to construct. The seat can 

: ‘\ --A \ 
7 --“7‘ \ 

be of bamboo or wooden 
board. Four holes drilled in 
the corners of the seat 
permit a single rope on 
each side to run through 
all pieces of bamboo. 

Gant jackstraws can be 
color coded for different 
scores. Trv sir foot lengths 
of any bamboo up to two 
inrhes in diameter. The 
hfrv sticks ot standard 
tackstraws can be reduced 
to a less bulky number. 

Bamboo horseshoes or 
quoifs can be made of 
large culm cross sections 
or laminated bamboo 
strips if larger species are 
unavailable. 

them. The space is shaped partly by the spontane- 

ous impact of those who use it. How can we extend 

that principle to playgrounds and invent processes 

that gradually phase children in as architects of their 

own kid-designed, kid-made environments? 

KITES LIFT MORE PLEASURE PER POUND. tt is time for 

acddemic culture to adopt-seriously and playfully 

-this tallest child of popular imagination around 

the world. Interest in kites, which dipped briefly 

after the invention of airplanes, is soaring again. You 

can learn more about flying by building a kite than 

by boarding a jet. Making them is an excellent pro- 

ject for schools alert to teaching the principles of 

aerodynamics in a format more vital than print. Kite 

crafting is an inexpensive introduction also to work- 

ing with bamboo, requiring little material, produc- 

ing more conscious fun per culm than almost any 

other bamboo project you co;rld choose. Bamboo 

forms the bones of kite history, the spine of the art. 
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‘The kile bc*gan not ds the special relationship with 
Pdsoned invention of .I this toy or tool which al- 
scientific mind, but .I.~ a lowed them to become a 
wondrous and even magi- part of such a distant and 
c.11 link with the heavens. powerful force. “I- 
Early kitemakers felt J very 

“Nature must have intended bamboo for kite 

frames. It is modular, edch module structured like 

a bird’s bone, probably stronger than steel for 

weight, and very easily worked.“18 

Sometimes bamboo whistles add an audio di- 

mension. Kite lutes and wind zithers were also ex- 

plored by the curious and nimble Chinese fingers, 

making these airy instruments for the winds to play. 

Ancient toy and stratagem of battle, modern instru- 

ment for experimental research, the kite is an ideal 

early learning device that unites botany and agricul- 

tural studies in growing the plant, the physics of 

flight, the industrial art of microdelicate handcraft- 

ing a material, experiments in papermaking, graphic 

design, drawing dnd painting. All are found in the 

simple, cheap, ancient, profound homework of kite 

construction. 

Cost per pupil can be reduced to near zero by 

cultivating your own supply. Be alert to groves in 

your neighborhood producing an excess: bamboo 

needn’t be a “problem”; integrate it with the local 

school. 

A whole candy store oi modern supertech 

from Mylar to fiberglass is available in kite stores in 

New York, San Francisco, and many other cities 

and towns. Newman lists forty-two kite organiza- 

tions, shops, materials sources: forty United States, 

one English, one Canadian. rg These refinements are 

not available in poorer countries, but the light- 

weight strength of the most old and widespread 

material for kite frames, bamboo, is broadly avail- 

able already and could easily be made sufficiently 

available for all children everywhere. For the Glo- 

bal Schoolhouse of the Global Village, kites are a 

cost-possible planetary norm. 

KITEBONES. Traditional framing materials for ori- 

ental kites were cypress and bamboo, both still fa- 

vorites for their lightweight strength. Weight criti- 

cally affects flight potential, especially in a light 

wind. The most versatile kite-framing material is 

bamboo-extremely light, flexible, and easy to 

work. A machete-or large kitchen knite and ham- 

mer-can be used to split large pieces. Once rough 

size is reached, use a sharp carving knife and sand- 

paper for detatls. Shave finely with blade perpen- 

dicular to surface: scraping off minute pieces gives 

more control, necessary for Indian fighter kites, for 

some oriental designs using varying thicknesses of 

bamboo in their construction, and for any highly 

refined flier. Chinese designs employ sizes ranging 

from solid, small-diameter shafts for the spine, un- 

Birds, dragons, fish, insects 
of all sorts-the styles of 
Chinese kites are virtually 
endless. 
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tapered strips for standard seconddry spars and 

spines, broader dnd thicker slats of bamboo as cen- 

ter spines or as spars near the leading edge, and 

especially thin reedlike strips to serve as guide 

strings along the outside edges. 

For the bow of a fighter, a %-inch piece will 

be fine. Trim rough edges, taper ends slightly, bow 

strip to sight irregularities, and pare nodes and other 

thick sections with a knife. Avoid overcutting. Mov- 

tng knife blade back and forth quickly, perpenditu- 

lar IO strip, shaves small slivers, further reiining the 

bow. Constantly check curve svmmetry while cut- 

ting and shaving. The bow is the key to a good 

fighter kite. One oi the last steps: sand the bamboo. 

“ThcL ftniihcd bow is a work of art.“Jr) 

Kite frames are a good introduction to the art 

ot bending bamboo. Remember that overheating 

make< a brittle, iragile flyer. Bend to slightly less 

than exam t shape desired: This maintains the 

irame’s structural tension, the kite’s shdpe and 

spring, wh1c.h help it adjust to minor wind changes. 

KITE SKINS. Kite skins hdve been made of bamboo 

twtgs and plaited leaves of various plants, of plaited 

straw by Caroline Islanders, of a wide range of veg- 

etable fiber. Hut the first kite cover was silk (prohibi- 

t:vely expenstve), then paper of many sorts in many 

countries: tissue paper in India and Bermuda, fine 

bark paper in Japan. Making the paper teaches 

more per square inch than buying it. Once ma\- 

tered, papermaking is an art with polyapplications: 

A &mboo hummer. A thin 
branch section running be- 
tween the middle of larger 
secfions is fitted snugly in 
burnt holes and braced 
against the inside 0: the 
culm wail. Thick rubber 
bands at the ends hold the 
hummer in tension and 
provide fhe hum. 

lampshades, room dividers (Japanese shoji), win- 

claw blinds. (For paper, see p. 277. For more on 

ki!rs, see p. 48.) 

Make a note of it. 

Bamboo music in the Cloba! Village school has not 

yet atrived. No bamboo musical instruments are 

presently available in the general srhool systems of 

many countries where bamboo is plentiful, for the 

usual musical direction of these countries is away 

irom their own roots. Their ear is listening to the 

new sounds of the international music industry. 

8dmboo wind and percussion instruments 

form an important element in the musical traditions 

of many oriental and Latin American countrtes, but 

they are often virtually unknown in schools, even 

when present in the surrounding tand vanishing) 

popular culture. In Nicaragua, plastic flutes from 

Hong Kong are available in the Masaya mdrket, but 

no wind instrument more sophisticated than a toy 

whistle is produced locally, and cheap musical in- 

struments for school use do not exist. 

The massive introduction of easy homemade 

instruments seems indicated tn srhools as appropri- 

ate homework at this point to keep time with pres- 

ent-ddy harsh economic realities and dehomoge- 

nize our musical educdtion. Many global sounds 

will soon be silenced unless honored in their re- 

gion’s curriculum. Participation is the keynote of 

appropriate music: making music, not merely listen- 

ing, and ideally making the instruments as well. We 

need a highly graphic inventory, detailed enough so 

skilled craftspeople can pick up subtle aspects of 

construrtion of the most successful bamboo instru- 

ments throughout the world.21 Until the happy day 

when we have that resource, here are a few notes 

on the global bamboo band. (See also, musical in- 

struments, pp. 52-54, 82-87.) 

BAMBOO BAND. A number of simple instruments 

can be easily constructed of bamboo. Rhy!hm 

sticks are among the simplest: Tape or tie together 

six or 50 bamboo plant stakes that florists and nurs- 

eries stock. Two-foot by %-inch stakes work fine. 

Two-foot lengths of an old split bamboo curtain 

serve the same purpose, or use a piece of whole 

bamboo of a comfortable length split to about 4 

inches from one end left intact as a handle. Philip- 

pine tinakling poles are pairs of 8-lo-foot canes 

l-2 inches in diameter played like this: Two people 

sit at the ends, a pole in each hand, and a small log 

or wood block maybe 2 feet long in front of them, 

on which the poles are tapped while a third player 
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dances in and out of the poles, in imitation, it is said, 

of the long-legged crane pacing the reeds by the 

shore of a windy lake. Left foot, then right hopping 

between the bamboo poles as they tap, tap the logs: 

Then the poles clap together with the dancer-crane 

hopping outside them. 

Finger cdsldncts are a small percussion instru- 

ment of bamboo requiring only two nodes cut from 

a pole about 2 inches in diameter. From the inter- 

nodes between, bamboo wind chimes or panpipes 

can be cut. For panpipes, experiment with lengths 

of bamboo roughly % inch in diameter. For a C 

scalcl, t-y the following lengths, which are a little 

long to permit tuning: C-6% inches; D--6 inches; 

E-5% inches; F-4% inches; G-4% :nches; A-3% 

inches; B-3% inches; C-3% inches; D-3 inches. 

Lash the nine pieces together with two strips of 

bamboo on eat-h side. These can be glued first for 

easier lashing. T;;e pipes by putting clay in the 

lower ends. 

A bamboo lidcUe! From the base of a pole, cut 

a section leaving a node at each end. Cut a groove 

under two strips in such a way that they remain 

attached at both ends and lift them from the surface 

of the culm with bridges cut from another piece of 

your bamboo. For the bow, cut a piece from the 

tapering end of the cutm, leaving a node at one end, 

with some 4 inches beyond the next node at the 

other end for a handle. Hollow out a string, leaving 

it attached also at both ends and raising it with 

bridges. Rub violin-bow rosin on the strings of 

fiddle and bow. In Nigeria, some eight to ten of 

these segments are laced together to form a zither. 

Shepherd’s pipe: In a 12-inch piece of bam- 

boo with at least %-inch inside diameter, cut a 

slanting ‘/l-inch air hole 1 inch from the blowing 

end. Cut a l-inch cork or wood plug with an air 

passage along the top slanting from %6 to r/e inch. 

Try the plug in the bamboo and enlarge the air 

passage slightly if the sound is weak. Tune pipe to 

lowest note by sawing off the end, r/a inch at a time. 

These measurements should give a C scale going up 

from middle C. Draw a line from the middle of the 

air hole to the opposite end, marking the finger 

holes beginning 2 inches from the and of the pipe. 

Drill a Yrr,-inch hole at C, blowing to test the pitch, 

which is raised by enlarging the hole slightly on the 

side towards the mouthpiece or lowered by enlarg- 

ing on the side towards the other end. Tune each 

note before drilling the next? 

The didgeridoo of the Australian aborigines is 

an impressive bamboo wind instrument made from 

a hollowed tube of bamboo 5-6 feet long, 2-4 

inches in diameter, with a mouthpiece of beeswax. 

For an extended account of the complex subleties 

of the didgeridoo within the music of an amazing 

people, see “Traditional Music of the Australian 

Aborigines.“” 

Experimen! freely. In some islands of the Pa- 

cific, bamboo bands with up to thirty different types 

of instruments are found. Rampant innovation is a 

bamboo norm. 

FLUTE-MAKING IS EASY: A TRAVELER’S ART.*~ A friend 

came through a few years ago. an itinerant flute- 

maker. Before we knew it, we were making flutes, 

and bamboo became central to our lives. Making a 

flute is simple. Get a re-bar red hot over a fire and 

push out the membrane at the nodes. Any thin 

piece of iron will do, you end up inventing your 

own tools. I like to clean out the inside as well as 

possible and sand down the nodes inside flush with 

the inner walls of bamboo. In some traditions, 

they’re very casual; pieces of the membrane are 

even left in. In others, the bore is well sanded and 

given several layers of lacquer, so there are ex- 

tremes either way. Just do it. There’s no “right 

way.” You experiment, pick up on what people 

say, and feel your way, finger by finger. 

After you clean the inside, you make an edge 

for the breath to flow over for end-blown flutes or 

a hole for side-blown flutes a few centimeters from 

one end. Traditionally in Japan the edge is sawed, 

but 1 don’t like the feeling, so I file the edges. Mak- 

ing an edge isn’t that complicated, and when 

you’ve got your edge, you’ve got your tone. 

I look at a piece of bamboo and decide 

whether I want to make an end-blown or side- 

blown flute and how long it’s going to be. I like to 

put both ends on a node, and the flutes I make are 

54-70 cm (21%-28 inches). My own preference, 

for tone, is 60-65 cm (24-26 inches). I decide what 

scale I want to put the flute in, and starting from the 

low tone of the flute, I feel it through. There’s the 
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traditional shakuhachi scale, Arabic scales of vari- 

ous sorts, and I use another scale I made up. I went 

to bed one night, heard a series of tones I thought 

would be fine in a flute, so next morning I made 

them and it worked out well. Now I make a lot of 

flutes in what I call the “river scale.” 

The end-blown flutes I make are narrower in 

diameter, the tone somewhat dark. The side flutes 

have a larger diameter and much brighter tone, 

both in the shakuhachi scale and in a kind of Ha- 

sidic scale somewhat similar to the blues scale. I’ve 

heard that the traditional shakuhachi scale was 

derived from where the fingers feel comfortable, 

and 1 made a flute like that once with the little girl 

next door. We just marked the points where her 

fingers felt good and punched out the holes. When 

we played it, I couldn’t believe how close it was to 

a pentatonic scale. 

Generally, though, I measure very carefully. 

For the traditional shakuhachi formula, for exam- 

ple, the first hole is put in ?‘IO the length of the entire 

flute. The second, third, and fourth holes are 

spaced %O the length apart, and the thumb hole 

underneath is % of %O the length behind the fourth 

hole. I measure the flute and vary the formula ac- 

cording to wall thickness and bore diameter. I put 

the holes in small and get a flat tone. Taking into 

account at each step what I’ve learned from the 

hole before, I put in all the holes and then enlarge 

them carefully to bring it into correct tune. 

After the holes comes the finish. The bamboo 

is so beautiful-sometimes you want to touch it, 

sometimes you don’t. The skin isn’t absorbent un- 

less it’s sanded, so sometimes I sand the outside and 

use Haines walnut oil liberally, pulling a piece of 

towel on a string through the flute to oil the inside. 

The Japanese don’t use oil. If you don’t sand or oil 

them, your fingers will rub down the skin if you play 

a good deal, and the oil from your hands gets into 

the flute so they’re changing constantly if you play 

a lot, especially if the walls are thin. 

Naturally, you want to protect a flute. I thought 

about lacquering them and preserving them in vari- 

Burning a hole. 

Flute knot: (1) Make d 
loop. (2) Wind cord 
ar&nd the bamboo and 
the loop, pulling tight at 
each turn. (3) Pull tightly 
at A until B is tight. Pull 
cord tight at C and cut OK 
(4) Insert newly cut end 
through the loop and pull 
both ends of cord. (5) 
loop is pulled under the 
wrapping where friction 
holds it tight. Cut ends off 
flush with binding. 

ous ways and finally decided, nothing’s permanent. 

They’re going to ciack eventually-or they’re not. 

I do keep them well oiled so they don’t get too dry 

or too damp. The problem is the skin: if the fibers 

dry up, they shrink and separate. If they’re too wet, 

they swell and crack the rigid skin. Binding helps 

prevent cracking. 

A day or two workshop in fiute-making would 

be easy in schools at a minimal cost. Even buying 

by the piece, you can get a g-foot, %-inch diameter 

pole for about $2-3. This is good for a number of 

flutes and leaves end pieces to play with. When we 

sold at fairs, we always had a box of little flutes 

made from the scrap ends of poles, free to those 

who got a tone out of them-and nearly every kid 

who really tried could play them. I started making 

scrap wind chimes too, out of cracked or end 

pieces, or flutes with an inaccurate scale. We spent 

a lot of time on the beach so we collected shells and 

combined them with bamboo. 

Materials: Metal rods to burn holes. Hacksaw 
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thcalr tmt~ ilngclrs! Elite artists, In gifted isolation from 

thta norm, must xid to their glits the art of sharing 

thc>m with othtbrs, thr rest oi us hrrc* in the tulturc. 

Honor hcag:nntlr’s mind. Wra must esc dpe profrs- 

s1on‘ll pc4orrn,inc ch ~5 the norm: as is is ()K. Other- 

WI\P we stlflc p(soplll’s willmg?r~ss to explore their 

ignor.lnc e wlthout nervousness. Makmg one’s own 

tlrst ( lurnsy flute, can cornplrtelv c-h,mge one’s reL- 

tlon to music This music 15 light .mtr easy to cdrry 

,lnv\vhcBrtB, rcquirc,s no b,lttcbrles, Invites vou to take 

It out ,>nvtim~~ -mcl visit A notch. Soon enough vou’il 

\v,\nt to ni,lkcx 4 bc~ttt~r one. 

FLUTE-MAKING is HARD. Support the iugitive flau- 

tist ,mcl \mJl press: consult Sheparr t 1978, 1979) 

,rncl Lcavcnnson t 19i3) for loving Instructions on how 

to sh.rt)tb ,rd toot your future ilute\. Flutca-m,lking is 

.In t~ndlt4y c ornp!cx ,irt ,md sc IWCV th,lt WIII .A- 

~~1~s rt’c t&s hcbtorrb thta nppllng ccantrifug‘ll circum- 

I(srt*nc t’ 01 vt)ur c omprtt~nce, le.idmg you on in dr- 

tight to hiss th6’ iluttb ‘I, It flies brfore you into 

unknc,\vn ,lrthcls oi skill. 

CONSTRumLJ~lQtj~m 

Fiber grass. 

H,irnboc) 1s r\n ,~buntl.lnt rt’sourc t’ for shrlter th,it 

hnown I.inci-m,lri,i#c,rn,,rit priric iplrls glob.~lly dp- 

plied c c~ulcl ni.Ac* sul)~,r~ll,und,lnt. Contemporary 

s( .\rc 1tlc.s (Ii tt~nsllt~ iibclr through detorestation and 

high canc*rg\ < osts ior strt4 mdnuidc turr : c)lnc ide 

with d nr!L resprc t ior tensile structures d5 Western 

culture turns dwav irom a long history of heavy 

r71orii;!ricntdlisrn, stone piled on stone. 6dmboo 

iihtlrs embedded in 1~1th m.lkr ior <I lightweight dnd 

ilt*xit)tc, strcbngth, usc~tul to the pl,mt in wind dnd to 

pc~)plc~ in sc,lffolclin#, quake-zonth shelter, dnd 

bA+try. Arc hitthc tuna h.ls imlt,ltt~d this composite 

strut turt’: H,imboo-,lcloht~ dwellings of tensile culm 

,md c ornprtGvc1 e,irth, the yin-y,mg of popular ar- 

c hitc-c turc, ,lrc* found worldwide. 

Mu< h Oi contcmpor,lry Western technologv 

.IIVI imit,ttc+ b,lrnboo’s shrewdly composite drsign. 

(-ombin;ng tensile fiber ,md compressive filler is the 

strut tural design of “two-phase” materials such c\s 

iibergldss dnd i-einforc-cxtl concrete. Contempordry 

~sk&tc;ns oi steel dre a/so heirs to millennia of barn- 

boo engineering. The bamboo ancestor of the 

Brooklyn Bridge spans 750 feet over the River Min 

in Szec huan, i:hina. 50 hdmboo anatomy is re- 

ilwd in new materials, and traditional bamboo 

engineering in modern structures historicdlly de- 

scended irom it. The iollowing notes on bdmboo 

(onstruc tion ICC hniqurs complement earlier con- 
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Wonder Lumber. Few life 
form5 in n.+turP come so 
ready to use as bamboo. 
Imagine a tree without 
bark, with few or no 
branches, growing in sizes 
fit for immediate use, split- 
ting easily into equal parts, 
easily bent to shapes it will 
hold after heating over a 
simple fire, straight as an 
arrow and fight as the 
feathers on it, with a natu- 
ral tinish that requires no 
planing or sanding or any 
preparation aparl from 
simple scouring with wet 
sand. It would be a won- 
der lumber. And is. 

sidera!ions of the subject (see pp. 97 102, 104- 

107. 126-l 29). 

FOUNDATIONS. Hamboo is not gcneral!y used in 

drrect contact with the ground in house founda- 

tions. Stone or hardwood is preferable. If u\ed, treat 

bamboo with a preservative or put in gravel pn:,:- 

holes to accelerate drainage. Where large bamboos 

are not available for main pillars and bedms, smaller 

stems can be bound together to iorm large struc- 

tural members. 

FRAMES. See pp. 99-100, 104-107, 127 

FLOORS. On ground levei, grade earth floor 

slightly to provide natural drainage. Place bamboo 

boards (see below) on loose soil, then compact. A 

raised floor of bamboo boards offers a sheltered 

5~0; below the house for adults to sit, children to 

play, chickens to nest, tools or farm equipment to 

be stored- however you’d like to use the area. A 

first iloor raised 6 feet or more off the ground is 

more hygienic, more breezy in hot climates, and 

doubles a one-story dwelling space. The bamboo 

boards are easy to sweep clean-marly cracks let 

the dirt fall through. They are resilient, so require 

more supports than wood fioors, but are more 

pleasan! to walk on or sleep on. Floors can be built 

of large whole opened culms, many small whole 

culms or main branches of large species, or strips 

cut from the culms of the larger bamboos. 

WALLS. If using whole culms, half culms, or strips, 

remember they drain better vertically than horizon- 

tally. Mat walls woven of whole opened and flat- 

tened culms of thin-walled bamboos (for example, 

Schizostachyum species in the Philippines) are one 

of the most efficient and attractive low-cost housing 

alternatives in areas of bamboo abundance. They 

can be piefabricated in lo-foot-by-30-foot panels, 

rolled up and delivered by ox cart, and moved 

easily to another location when necessary. A design . 
success for millions over centuries of low-cost bam- 

boo technology throughout the Orient, this type of 

wall has a possible future in Latin America tlacking 

Diagrammatic sketches of 
wall styles. 

20 million homes), which has not yet been seriously 

considered. 

BAMBOO BOARDS: ESTERILLA. Where large bam- 

boos are available, boards are made by splitting and 

opening the whole culm, minus the tip and basal 

parts, of species with thick walls. The process in 

Colombia, Ecuador, and other parts of Latin Amer- 

ica is described bv McClure: “The picador holds 

the bamboo culm in position on the ground with his 

foot and strikes the blade of an ax* into each node 

at intervals of an inch or so right around the culm. 

The incisions in the different nodes are short and 

entirely independent so that the wall of the culm 

clings together as a fabric in spite of the great num- 

‘Edilor:r nole: Sometimes this is done with a well-greased 
bit. The ax may also be used to remove diaphragms at 
nodes, or else a machete, adze, or curved spud can be used. 
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Side franing in /apmere 
construction. 

ber of splits with which it is rent. When every node 

through the length of the culm has been cracked in 

thi5 way, the picador makes a single continuous 

split from one end of the culm to the other. The 

culm opens out and may be pressed flat. Debris at 

eat h node is removed. The boards are stacked with 

first inner then outer surface uppermost, alternately. 

The stack is weighted with stones to prevent curl- 

ing, and the boards dry out fla1.“25 

BAMBOO-CLAY WALLS IN JAPAN. “Even in develop- 

ing countries, where modern construction tech- 

niques have been introduced, cement and synthetic 

materials have been replacing, little by little, the use 

of clay as a covering for walls, to the point that It 

is now used only in isolated rural buildings or 

houses of people of quite limited means. Neverthe- 

less, in spite of the fact that lapan is the most indus- 

trialized country in Asia using the most modern 

construction technology, the Japanese continue to 

use the traditional clay wall, not only in their houses 

but also in contemporary buildings of steel and con- 

crete, in which they use the same materials and 

techniques of construction employed in building 

the most refined houses of the Middle Ages in 

Japan. The reason for the persistence of this tradi- 

tion lies in the tone and beauty of its texture as well 

as its low cost and stability in weather changes, 

although it is not extremely resistant to daily wear 

and tear. 

“The clay wall is generally constructed in a 

wood frame formed by structural elements of the 

house such as beams and columns, to which is 

fixed, as reinforcement, a grill or framework of thin 

canes or strips of bamboo. This framework is given 

greater strength by interlacing it with crosspieces of 

wood, horizontally and/or vertically. Once this is 

made, three to five coats of specially prepared clay 

are applied to both sides. 

“The bamboo framework is made of thin 

canes 8 to 13 mm C%-l/~ inch) in diameter and/or 

strips of the same dimensions split from larger 

poles. These canes or strips are divided into primary 

and secondary members. The primaries are 30 cm 

apart, vertically and horizontally, with their ends 

tied into the wooden structural elements forming 

the frame and to wooden crosspieces by means of 

mortises or notches cut into these. Secondary 

members are placed between primaries at a dis- 

tance of 2.5 to 4 cm, tied to these with straw cord 

having an average diameter of 5 cm. (2.5 cm= 1 

inch.) 

“The wall is made of three to five coats of clay 

of different mixtures applied to both sides of this 

bamboo framework. Only three coats are used gen- 

erally, the composition of the final coat depending 

on the climate and traditions of the site. For the 

initial coats, clays of different colors and consisten- 

cies are used, mixed with fibers, glues, lime, and 

sand, all of which give distinct qualities to the clay. 

Fibers are used to prevent cracks in the clay pro- 

duced by contraction when drying, Among the 

most common materials used are: fibers of raveled 

hemp 1.5 cm long; fibers of raveled manila rope in 

lengths 2.5 cm to 5 cm; separated, raveled, and 

chopped fibers of jute; manes of horses and hair of 

other animals which has little use for other purposes 

in Japan; cut up Japanese paper; chopped straw of 

various sorts. Straw 2.5-l 0 cm long is used for the 

first coat. Straw from the waste of mats and ropes 

in 2.5-5 cm lengths is mixed with the second coat. 

Fine straw 2.5 to 3 cm is mixed with the final 

coat.“*” 

MUD-STUFFED BAMBOO WALLS. On the floor or ce- 

ment footing, a wooden or bamboo footing is laid 

on which bamboos of equal dimensions are placed 

upright no more than a foot apart. A horizontal of 

bamboo or wood holds them in place above. Diag- 

onal lathing of bamboo should be added to rein- 

force the whole structure. On this are nailed hori- 

zontal lathes at least 4 cm wide, 8 cm apart-cl ‘12, 

3% inches) far enough to let you get your hand 

inside. The cascara or outside wall of bamboo 

should be nailed against the structure, with the in- 

side (corazon or “heart”) facing towards the 

worker. Mud is then packed in well between the 

two bamboo walls of the wall, leaving it level with 

the outside surface of lathing. Then it dries four 

weeks before the surface coat is applied.*’ 
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Standard mud recipes include mixing earth, 

straw, dung-often cactus boiled and added for 

adhesive assistance-and a liter of the local light- 

ning for seducing neighborhood cronies to lend .a 

hand in the work. 

ROOF. “Because of their high strength-weight 

ratro, bamboos are used to excellent advantage for 

srruc tural elements in roof construction. In design- 

~ng the roof, account must be taken of the nature 

,mtf werght of the roof covering IO be used, whether 

II IJY grass or palmleaf thatch, halved bamboo 

c ulms, bamboo shingles, corrugated sheet metal, or 

11k35. The dirnensrons, spacing, and framing of the 

rndividual structural units that support the roof cov- 

tarrng ‘;rcL vaned to conform to the requirements of 

thtl I a~le.“~~ 

ROOF NOTE. Around SO miles north of Lima, Peru, 

hg groves are ViSibk from the highway tn Chancay, 

startling enough after many miles of desert to make 

one investigate how they came there. In November 

I ~Bo, we found Don Guillermo, already ancient, 

who fifteen years earlier-around 1965.-had 

piantrd twelve bamboo windbreaks, each about 

1,000 feet long, to protect his large orchards of 

oranges, mandarins, and tangerines. He got them 

originally from the &cur/d Experimenta/ de /a 

Molina in Lima, and showed us, with some pride, 

the rot i of the attractive, even sumptuous, home he 

had desrgned Bamboo rafters were treated with 3 

large tablespoons of oil dnd insecticide poured into 

a %-inch hole drilled in each internode and then 

sealed with plaster. Nylon fertilizer sacks treated 

with a waterproof material lie under a roof of earth 

with SO perrent bamboo leaves mixed into the soil 

to lighten it. “Earthquakes don’t affect the construc- 

lion because the roof is so light. With a hedvy ce- 

ment roof, when the edrth moves, the walls move 

too. And a conventional roof would be four to five 

Moving day in Vietnam. 

Gutter and downspout. 

times as expensive as this one I’ve designed of bam- 

boo.” 

Bamboo, the “wood oi the poor” In India, 

remains the experiment mainly of the well-to-do in 

much of the West. How much he saved on his roof 

doesn’t really matter to Don Cuillermo personally. 

He lives in Mirdflores--a posh section of Lima; one 

son is the local lawyer for Braniff, another a doctor 

somewhere else, and so forth. The class oi people 

who could most profit by his inventive uses of bam- 

boo are his neighbors, the impoverished villagers - 

who don’t respect or seek bdmboo and don’t have 

the economic margin to be culturally curious. 

CUTTERS. “The usual form of gutter for conveying 

water from the roof consists of a large bamboo split 

lengthwise, with nodes removed. This is held to the 

eaves by iron hooks, or by long pieces of wood 

nailed to the rafters, and notched in the upper edges 

to rest the bamboo. This leads to a bamboo 

downspout with the upper end cut to leave four 

long spurs, whose elasticity holds in place a square 

and tapering funnel of thin wnod forced down be- 

tween them.“*9 

Thatch. 

If you have ever lived and lounged in a huge, cool 

cavern of high-pitched and softly rustling thatch 
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roof on bamboo framing, you will know thatch has 

no equal for vitality: eaves alert to the least wind; 

intricate innards and shelter to various communities 

of inserts complete with lizards in pursuit; birds 

borrowing a tiny portion of your mega-nest to tuck 

into therrs. No machine-stomped material feels 

quite so amiable and fresh to flesh as this dry fiber, 

trnprc,cr+sed, earth color that, from a distance, 

gently stitches shelter and land into a seamless gar- 

ment, the human artifact of housing smoothly con- 

tenuous in shade and contour with the hill. 

Ii you have climbed tall palms to cut thatch, 

high above most surrounding jungle, with a tossing 

\(‘a of green leaves below you; if you have dived 

down under a lake to cut the cattails where they 

bunt h at the base some 8-l 0 feet below the surface 

and then slowly shoved a raft of them down shore 

to patch your hut--if you have ever been even 

brrefly Involved in the techno&y of thatch, you 

know, there is no more deeply and simply satisfying 

tash than to cover a space with fronds and grasses 

--the warp to a woof of bamboo or other light- 

weight raftcring-and then to sit dry and satisfied as 

toast while the afternoon storm breaks loose in all 

its rambunctious tropical glory. The same lavish 

rains that produced your thatch will test your hand 

at using it. 

“It is indeed a matter of wonder that someone 

in burlding a house in this country [the United 

States] does not revert to a thatched roof. Our ar- 

chitectural history shows an infinite number of re- 

versions, and if a thatched roof were again brought 

into vogue, a new charm would be added to our 

landscape. The thatched roof is picturesque and 

warm, and makes a good rain shed. In Japan an 

ordinary thatched roof will remain in good condi- 

tion from fifteen to twenty years, and I have been 

told the best endure for fifty When properly 

constructed, they shed water very promptly, and 

do not get water soaked, as one might suppose. 

“It is customary in the better class of houses 

having thatched roofs to pave the ground with small 

cobblestones, for a breadth of 2 feet or more im- 

mediately below the eaves, to catch the drip, as in 

a thatched roof it is difficult to adjust any sort of a 

gutter.“30 

“The thatched roof is by far the commonest 

form of roof in Japan outside the cities. The slopes 

of the roof vary little; but in the design and structure 

of the ridge, the greatest variety of treatment is 

seen, each province with its own peculiar style, 

probably due to isolated life in feudal times 

Straw, grass, reed, and rush are various materials 

Thatched ridge. 

employed for thatch. Rafters and framework should 

be close enough together properly to secure and 

support it. A bamboo framework is sufficient for a 

small roof. 

“The thatch is formed in suitable masses, 

combed with the fingers, secured to the rafters and 

bound down to the roof by bamboo poles which 

are afterwards removed. While the thatch is bound 

down in this way, it is beaten into place by a 

wooden mallet of peculiar shape. The thatch is then 

trimmed into shape by a pair of long-handled shears 

When a roof is finished, it presents a clean, trim, 

and symmetrrcal appearance, which seems surpris- 

ing, considering the nature of the material. 

“North of Tokyo, in many cases the ridge is 

flat, and supports a luxuriant growth of iris, or the 

red lily.“‘r 

FENCES. Fences consume more raw material than 

any human artifact except buildings. Bamboo has 

probably made as many miles of them as any other 

earth resource. 

FENCE SHACK. Once a fence is built, there’s only 

three walls and one roof to go before you have a 
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Gate of Ganda Palace, 
Uganda, c. 1910. “The pal- 
ace was surrounded by a 
1~11 woven fence about 3.5 
meters high made of ek- 
phant-grass and supported 
at intervals by stout posts 
rut from wild tig trees, 
which event&t< took 
root. In the paldre there 
were about 450 buildings 
for the Kabaka and his 
wives, and hundreds of 
smaller houses and cook- 
ing hots. The main build- 
ings were built in a similar 
way to ordinary houses, 
but of much larger propor- 
tions and with much finer 
and thicker thatch, some- 
times ds much as 30 cm f I 
foot]. To build just one, 
two hundred men would 
be at work for at least two 
months.” (Denver 19781 

gasket-fence. The walls of 
the basket are woven with 
bamboo or any available 
materials, and periodic re- 
inforcements hrld them in 
place. The fence shown is 
of Guadua angustifolia, in 
a design from Colombia. 
This is an especially dura- 
ble species, but bamboos 
are not generally *eerom- 
mended for use in direct 
contact with the soil. 

_- 
.w- , 

A simple and effective 
construction method using 
strips or whole culms of 
bamboo wedged in an al- 
ternate weave between 
three horizontals. For 
low-tech decoration, the 
hardwood post is stripped 
of bark, wrapped in wet 
straw or rope in any de- 
sired pattern, and the 
spaces between burned 
lightly or deeply over hot 
coals. flapan c. 1880.) 
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tiny hut, big enough for the smallest twig-sized 

stove, a few tools, a book or two, a shelf for potting 

plants-or else make just a j-foot thatch roof, with- 

out walls or with waist walls woven of wasted 

branches from you; grove, room enough for you 

and a flute or porn. to rest together a moment, 

half-sheltered, half-exposed. 

PIPES. “Bamboo pipe, easy to m,rke with unskilled 

labor and local materials, is extensively used in In- 

donesia to transport water to villages. In many rural 

areas of Taiwan, bamboo is commonly used in 

place of gdlvanized iron for deep wells up to 150 

meters 1500 feet]. Samboos of SO-mm [2-inch] di- 

ameter are straightened by means of heat, and the 

inside nodes knocked out. The screen is made by 

punching holes in the bamboo and wrapping that 

section with a ftbrous matlike material from a palm 

tree, Clramacrops humilk. In fact, such fibrcus 

sceens are also used in many galvanized iron tube 

welts. Tool5 and matrri;lls: chisels, nail, cotter pin 

or linchpin, caulking materials, tar, rope. 

“Bamboo piping can hold pressure up to 2 

.rtmospheres (about 2.1 kilograms per square centi- 

meter or 30 pounds per square inch). It cannot, 

therefore, be used as pressure piping. It is most 

suitable in areqs where the source of supply is 

higher than the area to be served, and the flow is 

under gravity. 

“Health aspects: With piping for drinking 

water, the preservative treatment recommended is 

to Immerse green bamboo completely in a solution 

of 95 percent water and 5 percent boric acid: 

borax. After a bamboo pipe is put into operation, it 

gives an undesirable odor to the water. This, how- 

ever, disdpgears after about three weeks. If chlori- 

nation is done before discharge to the pipe, a reser- 

voir giving sufficient contact time for effective disin- 

fection is required Finre bamboo pipe removes 

chlorine compounds, and no residual chlorine will 

be maintained in the pipe. To avoid possible con- 

tamination by groundwater, an ever-present dan- 

ger, it is desirable to mamtain the internal pressure 

within the pipe at a higher level than any external 

water pressure outside the pipe. Any leakage will 

then be from the pipe, and contaminated water will 

not enter it. 

“Design and construction: Bamboo pipe is 

made of lengths of bamboo of the desired diameter 

by boring out the dividing membrane at the joints. 

A circular chisel for this purpose is shown. One end 

of a short length of steel pipe is belled out to in- 

crease the diameter, and the edge is sharpened. A 

length of bamboo narrow enough to slide into the 

pipe is used as a boring bar and secured to the steel 

pipe by drilling a small hole through the assembly 

and driving a nail through the hole. This nail is also 

Support systems for bam- 
boo pipe. 
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B.?mboo aqueduct de- 
picted in a c-awed wood 
ramma ,Japan, c. 188111. 
The ramma is a derorative 
panel that gives expression 
to the exacting tool control 
of Japanese c;a ftsmen. 

known as a cotter pin or linchpin. Three or more 

chisels ranging from the smallest to the maximum 

desirtd diameter are required. At each joint the 

membrane is removed by first boring a hole with 

the smallest diameter chisel, then progressively en- 

larging the hole with the larger chisels. 

,‘Bamboo pipe lengths are joined in a number 

of ways. Joints are made watertight by caulking with 

cotton wool mixed with tar, then tightly binding 

with rope soaked in hot tar. Bamboo pipe is pre- 

served by laying the pipe below ground level and 

ensuring a continuous flow in the pipe. Where the 

pipe is laid above ground level, it is protected by 

wrapping it with layers of palm fiber with soil be- 

tween the layers. This treatment will give J life ex- 

pectancy of about three to four years; some bam- 

boo will last five to six years. Deterioration and 

failure usually occur at the natural joints, which are 

the weakest parts. Where the depth of the pipe 

below the water source is such that the maximum 

pressure will be exceeded, pressure relief chambers 

must be installed. These chambers are also installed 

as reservoirs for branch supply lines to villages en 

route.“32 

Efforts to apply the information above are re- 

ported in a leaflet from Africa: “Bamboo Piping: An 

Experiment in Mezzan-Teferi, Ethiopia.” (See Chris- 

tian Relief and Development Association in Bibliog- 

raphy.) “The authors did not have nluch success 

with a circular punch tool for knocking out the inner 

dividing walls of the bamboo. They developed a 

simple drilling bit which can be easily made by a 

blacksmith [drawings and photc.5 are provided]. 

With this tool three workers could easily bore out 

twelve ‘/-meter bamboo poles in one hour. The 

experimenters also developed a unique joint sealing 

system in which soaked cowhide is wrapped 

around the joint twice and sealed tight with two 

pieces of galvanized wire Pipes carried water 

for irrigation and domestic use.“33 

“The tested crushing strength of bamboo used 

for water pipes has been determined to be approxi- 

mately 766 pounds per lineal foot lor 3%~inch- 

diameter canes. Two-inch-diameter canes will 

withstand a pressure of 374 pounds to the lineal 

foot. Clay tile measuring 3% inches in diameter has 

a crushing strength of only 276 pounds.“34 See also 

Lippert (19761 and Herrera’s feasibility study on 

bamboo lC. angustifold dnd plastic pipe in C+ 

lnmbia (1974). 

Hen house: appropriate cages. 

“A bamboo poultry house with thatch roof dnd slat 

walls provides good insulation. The elevated slat 

floor keeps chickens clean and healthy while the 

egg catch and feed troughs simplify maintenance. 

Costing mainlv labor to build, housing healthier 

hens, such coops ard used successfully in the Philip- 

Bamboo animal cages and 
feeding troughs reduce ex- 
pensive importation of 
metal cages, are moie ami- 
able to the caged, and can 
be repaired from locally 
available material. Their 
construction lies well 
within the tool supply, 

economic means, and skills 
of any villager. These same 
qualities make them a 
good school project for 
early architects. light 
cages are easily elevated 
on poles or hung from 
trees. Multiple stories 
economize space. 



“In LlhtJrl,l, that< h rooiing kothp\ the bird\ cool, 

I\ c htbap and rc4l!\, ,~v,~dhlc to the mdll iarmer or 

rural family, and so i\ ‘nest likely to be used. The 

rooi must have> an overhang of 1 m 13 feet1 on all 

5&s to prevent rain trom blowing Inside the house. 

It m,ly bc cl~+rahl~~ to 4ope the overhang toward 

thcb ground. 

“Foc&~rs dncl wattbrcAr\ arc1 iiiddr~ irom IO-lo- 

1 .!.i-c m-dlamt~tt~r bambc)o I-1-5 inr hrsl of thts 

tksslrtacl I(,ngth, with ,I noclcb or Iolnt Mt intact in 

()<I( I1 tmd of the bcllllhOO WC tlon to litq, the itled 

or water in. A 51~ tion 7.5 cm to IO cm 13-A inc he\] 

widca around half t/1(, c.lr( umi~~rCnc v 01 tht bamboo, 

except for 7.5.cm SectiOnS I S inches) on the ends, 

10 removed to make a trough. All node\ between 

the ends are removed. These feeders must be ias- 

ttlned at the base to keep them from rolling. The 

feeders are CasttJned to the outside of <he walls 

about 15 cm 16 inches] above floor level. The hens 

place their heads through the bamboo strips to feed 

or drink, thus conserving floor space for additional 

chickens. 

“Nrsts: The demonstration nests are 38 :-m 

I15 lnc.hes] long, 30 cm I12 inches] wide and 35.5 
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cm I13 inches] high. The strips used on the iloor of 

the nest arc’ about I3 mm 1’1, inch] wide, spaced 

13 mm apsi, and must be verv smooth. The iloor 

slope< 13 mm from tronl to bdck, so that when the 

eggs are laid thrv will roll to the back of the nest. 

An openmg 5 cm 12 Inches] high at the back of the 

nest allows the eggs to roll out into an egg catch, 

resulting in cleaner and fewer broken eggs of better 

quality because they bq$n to cool as soon as they 

roll out of the nest. The eggs a;e diso out of reach 

of egg-eating hens and can be conveniently gath- 

ered from outside. Placing the nests I m 13 feet] 

above the floor conserves floor space ,lnd permits 

more laying hens to be placed in the laying house. 

One nr\t i\ put in ior everv iive hens. 

“Split bamboo nests give unobstructed ventila- 

tion. Conventional lumber nests are hotter; this may 

cau>tl hens to lay eggs on the floor instead of in the 

nests. Thl\ mclan\ mart’ dirty tggs, more broken 

eggs, and more likt4ihood oi the hens eating the 

broken eggs. The only way to cure a hen of eating 

eggs once the hablt i\ formed i’r to kill her. Without 

an ‘egg roll’ in the nest, the hens sit on eggs laid 

prc~vlously, kceplng them warm The quality of eggs 

detrrioratrs very iast under these conditions.“15 

Bamboo and chichen\ go well together. 

Crovrs provide shade, roosts, prrrteclion from 

predators and chilling winds, a tocld q)plement 

ret ommcanded ior r hick< (prepared tram chopped 

leaves rich in vitamin A;, and a kdi fall thdt shelters 

lots oi ediblt Insects. The chickens return these 

favors with excellent fertilizer for the groves. 

Bamboo camp. 

BOY SCOUT BAMBOO. Backpacks, fishing poles, 

frames to stretch a tarp on-camp sometime by a 

bamboo grove, and you’ll find that the instant 

handiness of the living plant has a true chance to 

emerge, given an abunddnce to play with. Such a 

bamboo camp for people to visit, to cut from and 

maintain, and to experience the full moon through 

the culmc, take tea by a fire on one side with a flute 

on the other-such groves should be available near 

any big city in climates mild enough for bamboo 

cultivation. We playfully address ourselves to 

Scouts because they--girls and boys together--are 

the main massive group of young townspeople try- 

ing to maintain some touch with the untown, the 

terra firma beyond cement. 

But a bamboo camp is a serious, low-cost, 

high-consciousness design for school\, ( hurches, 

dnd other collectivities to consider for young and 

old. Inexpensive ways to exit from town must be 
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The hidden curriculum of the bleak cube. 

1310~ k\ drc’ \uc h <I ~plt toy in industrialized forests and clear streams, with the sea’s plangent 
c ountrlt=, th,lt it’s surprising to Iturn they’re only waves unsullied by oily squish. However, in the 
,lbout J century .Ind J half old. “The bleak cube course of time II wa\ to undergo a fateful 
<I\ pl~lythlng WJ’I drvised by d mild-mannered, change that led to J. new attitude toward life. It 
humorIt*\\. e,lrly ninctcenih century German saw the destruction of the woods and the 
x hooltc‘lc h<*r. Frlcadrich Frbbel, the originator of darkening of the waters. the growth of gigantic 
kli&~rRdrten ” Before becoming a schoolmdsler. fdctories and block after block of equally 
Frobel had been J forester, Jrc hitectural gIgantIc housing projects. The infant had a 
.\pprcsntlc c’, museum cur.itor, and soldier m the preview of things to come right in the nursery, 
l’ru\\ldn ,Irmv “Wartime duty taught h1m the for hard-edge building blocks were his first 
rn~~rlt\ crt d~sc;pl~ne. yet It wds probably his bout cnrounter wrath the hard-batten reality of liie. At 
\z~th drc httccture that led to his infatuation with home and in schools on shelves within easy 
thtl c ubcl. redch, the cubes dre stacked in rows, allegedly 

“t rtihtal’\ c hoice ot blocks wds prophetic. for the child’s amuhement, actually for 
;\I th*s tlrnc’ hch rr,celvtd his call to mold the imprinting on his mind th? principle icon oi our 
mmd\ Iii the Ilttle one\, the better part of the arc hltec-tural creed.” 
v,orI(I ~~111 itIll tidy .rnd tr,igrdnt, &oundmg in (Kudofsky 1977:355-6) 

The circle and the square. 

“\‘ou h.lvcb nc,tlct,d th.lt cverythlng an Indian form a great clrtle in their changmg, and always 
tl~~c~~ i\ in J c ire le. ,mtl that i$ brcdusr the come back agdln to where they were. The life 
I’ow(ar 01 thus World .~lw.lys work\ in rlrtles, ,Ind of C~ man is J circle from childhood to 
c*vcBrythlnl: tncl\ to I)(, round. In thr old d,lys childhood. xxi so It is In [averything where 
wh(bn w(’ w(hrc’ ,I strong ,md happy people, ~11 power moves. Our teepee< were round like the 
our powt’r c ‘imp to U’I iron1 the* sCx rrd hoop oi ne\t5 of birds, ,md dlwdys 5et m d circle, the 
th(. n.itlon, ,ind 50 long ~5 the hoop w.15 n,atlon’\ hoop, d nest of many nests, where the 
unbroht*n. thy propl~ flourished. Thr flowering Gredt Spirit mr.mt for us to hdtch our children. 
tr*lt’ ~~19 the Ilvlng c tmtcr of the hoop. and the But the Wasichu\ (the LvhitemrnI have put 
cm IV c~f the four quxttxrs nourished it us in these square boxes. Our power 15 gone 
Evrbr\ thing the Power of the World does is dontb and we dre dying You can look dt our bovs 
In cl c lrc its. Thts \ky I\ round, dnd I have heard dnd see how it 1s with us. When we were living 
th,rt the edrth is round like d ball, and so are all by the power of the circle, in the way we 
the ‘rtdr\. The wmd, in its greatest power, whirls, should, boys were men at twelve or thirteen. 
Bird\ make their nests in circles, for theirs is the Now it takes much longer to mature It is a 
~mcs rc4lglon r~‘r ours. The sun comes forth and bad way to live. There can be no power in a 
gor\ down .~gd~n In J circle, The moon dues the square.” 
s.rmt’. .~nd both ,1r(’ round E\,rn the \erl\ons -Black Elk (Neihardt 1961: 198-200) 

Bamboo Puppetry 

No ramp ij complete without a fire. No fireside 
15 complete wlthout J tale. No tale is told more 
fully than by puppets, dn ancient and supremely 
popular method of btorytelling around the world, 

Puppetry L.hould be regarded as an art as 
v,llid JS any othcar, and much more demanding 
thdl) most, because it combines so many arts in 
its iullv successful embodiments. Traveling with 

student sleeps on stage below the limp figures 
thdt only a few hours before entertained an 
entire village. The priest, the young lovers, the 
one-eyed thief, and all the rest are motionless 
now, but their shadows quiver in the frail light 
of a kerosene lamp, and the student lies there 
remembering the stories and the dance of the 
dolls who come alive 

rl trdditlonal family of puppeteers should be 
included in the schoolmg of any serious student 
of the art. 

Bamboo can furnish tent poles, scenery, 
houses, and armature for puppets up to giant 
dimensions. 

Living on the road with puppeteers, the 
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The Bamboo Cutter and the Shining Maiden 

I:,umbcro Icp,cnds abound wherever the ;Lmt i\ At last she agreed-provided each run an 
pl~~ntliul Hamboo wombs are an &ment m assigned errand first. The old bamboo cutter 
IJIJ~~ \toricns and often. a\ in this IlurritLd out to tell thr suitors, who were just 
thllu~,lnd-Lc~,tr-llltl taks from lapan, the niot)n 15 flnlshing their rsvening serenade. One was 
\on~+~~w Intimatc4v rti4atc.d to the plans. The playing mournful music on a bamboo flute w,hite 
t,llt* 15 1olc1 at groat:sr length, with 18th century a \erond sang a song declaring he could live 
Iat,,mc~st~ Illu\tratlons of sumptuous elegance. by without food if he could kiss, daily, a spot 
F-l&vr ( 1980). freshly shadowed by her hand, white the others 

A t)oor and c hlldlrs\ I~an~bc~c~ tuttcar was whistled and beat ttme wrth their tan;. “Listen,” 
txrr\ulng hi\ solitarv tradr aj u\uaI when earlv he called to them from the balcony. interrupttng 
(,nc c’vcbntng, hv the sllft light of the rismg moon the performance. ,‘the shining maiden has 
hca notIced .I \t.llk oi bamboo glowing at the agreed to marry whoever returns from a quest 
h~\(’ ~,\ though lit by a candle Inside. Carefullv with what she wants.” They were overwhelmed; 
c uttlng thts Intcmodch open, hcl found a tiny purl, and when the shining maiden herself came out, 
\ome thrt,r UK he\ tall and beauttful beyond they were even more overwhelmed to actually 
lx41cbt. k-1(, ( arriecl her home tuppcd in his haild see her after all these completely unencouraging 
I& a I~al,y I,~rcl, and built a tiny ba&t for her year\. They were most overwhelmed when she 
t(l 4(,(y) In. whi( h \he quit-kly outgrew. In iact, told thcbm what they had to get. One had to 
+(a grc*w ~5 C,UIC hly a, trarnbclr, itself. and wtthm trtc h the Buddha’s begging bowl; another, a 
lhr(s(b month\ 5hcs w,i\ .1 young woman 0i jrw4led branch from the golden tree with silver 
nornl.~i v,~L. hut ot a hcauty not Only far beyond roots growing on Paradise Mountain in the 
,111 Iota norm t)ut ,Ilmost. it scnemed, beyond Eastern Sea; another, a nonilammable robe sewn 
mo~h\llly It \\n\ thing, her beauty had incrcla\ed from a hundred hides of a certdm magical 
with growth. >omc~thing in hc,r flesh still glowed specie\ of Chinc,c rat with habitat of fire; 
v\lth thcb t.unt, uncs,,rthlv light thr bamboo cutter another, a irwet with five colors from a 
h,lci tlrst ~~BIICCY~ in thcx grove Rumor oi hcbr dragon’< head; the la\t, ,I special charm for easy 
npplc~d to thcx tour c orncr\ 01 the kingdom. Her childbirth, plucked irom the womb of a nestlng 
tlownc a\t t’vc’\ wtbrf’ the torment forever after 0i swallow. 
,~\(I who ( .ruxht a furtive glancr of them. tier The suitor\ were tompletelv flabberga\tcd. 
(lark Ia\hc+ Ia\. .\t thta rc=,tlcs\s center ot a They felt hopeless, angrv. and tricked. “Why 
thousand cirt~am\. Sullor\ il;x kcd to her gate hkr don’t you just say, ‘Go home and \tay home.’ 
halt+ \\z,IrrnlnG IO thr world’\ la\t rose’. but the None oi these things can be bought in Japan!” 
4~lnm): nudt~~ \sould h,ivr nothmg IO do with The shining maiden just turned aside to gaze at 
them. As months dragged on into years, her some bamboo growing by the cutter’s gate. “I 
reputation ripened to terrible but estab!ished dm’t see what’s so difficult in any of this,” she 
tat t, and all clxcept five persistent idiots itnally said quietly. 
~VV~I home. Some of the suitors tried to trick the shining 

rhls ~11.111 group remained loyal with a maiden, faking the begging howl, hiring teams of 
\tknac IIV \ht W<I\ c+her bc>\tial or divine; human jewel& IO fabricate a jewelled branch all 
tx41,tGlr oif(brs ntr parallel. In \ummer, their failed and either went home filled with shame 
1~1, !+‘t\ stuc k IO their sweaty fIt+: In winter, or embanassment, prudently abandoned the 
LI~OW muffled thtlir Iutc,+. Every cbvtbning they search in mid-quest and never returned IO the 
I)rc~\c~ntrcl d frt+ 5onnrt or pt‘rformancta ot maiden, or died. All of this nd\urally found its 
~)nx~ sort, \omc~times cell a smalt skit In which way to the ear of the Emperor and made the 
aIt toclk parts. Lt)ng rrs&nce bc4ore the +tme shining maiden appear a fitting conquest for thp 
trustratlon had rc&cetl them to unitv; they had tmperiat Charm. But the elaborate strategems of 
grown broth(brs rathcar than rivals. five finger5 of the Emperor met with lilile more success than 
a \lnglca c cjurtlng hand. If any had been thp rest, and when, in time, the moon-men 
a( c @csci at this pomt, the iour othrr\ would came to take the shming maiden home again, 
have, chipped in ior the ring. both ior the sake 2000 Imperial troops sent to prevent them 
of a iamitiar fncnd and to be relieved at last of brc-ame rag dolls, sprawled helpless before the 
an ordeal that had already claimed IOO much of radiance of these creature:. from another plane. 
them IO be abandoned, but which was 
devouring the rest of their sanitv and iartune at The shining maiden left a last fond letter to 
a pace too rapid to last for long. the Emperor before departure and he went to 

At last the poor bamboo cutter decided to burn it on the tallest mountain, where it 
disc-uss the matttlr, and suggested to the \hining smoulder; stilt, so people call it Fuji, the Never 
maidon that she marry one of these poor men. Dead. 
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S~UJ~P~CMO~ btmbno 
bakrts: basic bJsa= 
W~~YCS. F’L?itPd 6~s~ with 
cb~ched ~~cwvc IAl; di.+g- 
onal checks (8); twilled 
or titrhrr tCI; twined base 
CD): cros.vtie cmter tE). 

Weaving stitches for bdm- 
boo and other Rat materi- 
als. (Al Simple weave 
(above), with twining 
(be/owl. (6) Wrapping 
(above), diagonal wrapping 
i6elowJ. fC) Twining. (DI 

Diagonal twining. (El 
Wrapped twining. (F/ Lat- 
tice twining. (Q Crossed 
warp with twining. (HI 
Crossed warp with 
in-and-out weave. 

Curved-base baskets: 
Round splint base with 
even (Al and oneven (6) 
number of spokes; spokes 
in pairs CC); plaited center 
within twining (DO,; oval 
splint base /EL 

Basket borders for bamboo wrapped border. (R-T) 
or other flat materials. False braid border. (U. V) 
(A-G) Simple locked bor- Twined border over 
der. (H-M) Double locked groups. (W,X) interlaced 
border. (N-0) Border with border. ( Y, 2) Openwork 
twined edge. (P-Q) Simple braid border. 

Bordrr Wtth Tw~nrd - 
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Rasket birdhouse of bam- 
boo with cornhusk thatch. 
Bamboo’s rapid foliage can 
attract birds to cities in 
greater numbers and pro- 
vide them with 
nest-building twigs, leaves, 
and sheath fragments. 

practicai works with bamboo in education. A con- 

densed version should be made widely available, 

supplemented by other world bamboo designs for 

toys, furniture, musical instruments, playground 

equipment, kites-the whole range of small pro- 

jects possible with bamboo, graphically and sug- 

gestfully presented. 

Dramatic architecture. 
Bamboo’s light weight, 
strength, and Roatability 
have inspired shelter solu- 
tions distant from our 
present norms and provide 
inspirahon for exciting 
structures. Tree shelters, 
water sites, and rolling 
road homes are amply and 
philosophically considered 
by Rudofsky’s Prodigious 
Builders, from which the 
following iilustrations and 
most of these thoughts 

derive. 
Nest dwellings with 

bird%eye views and bds- 
ket elevators are an archi- 
tectural option explored in 
the Souih Pacific. The bas- 
ket elevator occurs often 
in legend and history. Saint 
Paul escaped from jail in 
one, and at Mount Athos, 
the Greek monastery, en- 
tering monks were suppos- 
ed/y lifted in them to the 
dizzying heights of the fa- 
mous retreat. 

Moroccan picnic hut, 
open, bright, and breezy, 
is lightweight enough to 
be hung from a tree in a 
smaller version for play- 
ground or camp. 

BAMBOO TIPI. A bamboo tipi is easy to make and 

unmake. Laubin, in The Indian Tip, notes how 

children among the Sioux imitated the shelters of 

their tribe: “Little girls had small tipis made under 

their mother’s direction, in which they played 

house. They even made little tipis for their favorite 

dogs. Children also made tiny tipis and villages from 

the larger leaves of the cottcnwood, pinning them 

together with splinters or thorns. Following the Cus- 

ter battle, the paper money found on the soldiers 

was turned over to the youngsters, who made play 

tipis of it. A small tipi for children in the corner of 

the yard needs only nine poles in the frame, 11 to 

12 feet long, and two for the smoke flaps . .” 

Tipis and other tribal shelter forms suggest 

themselves as an excellent introduction for children 

to building principles. A few forms are given here, 

but many more can be easily found in Zhrlter 

(1973) and other publications on buildings by the 

people. 

Tree houses require less 
land for foundations than 
any other form of domes- 
tic archilecture, an inter- 
esting feature in a 
crowded world. In :he Ori- 
noco River (Venezuela), air 
and water provide sites for 
woven and thatched tree- 
top nests. 
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&mboc island villages oi land all manner of tame 
up to 200 fdmi!ies on the cattle especially hogs . . . ” 
Yellow River rstonished Another traveler reported 
17th century European flowers, veRetab/e gardens, 
trdvele. . . in CXnd. “The and orange frees ds well. 
best artists in Europe (Rudofsky 1974:14&j Any- 
would buf coldly be able one wo has ever lived on 
to make the like of the d houseboat knows the 
wne rtuH, d common reed lore oi d floating home, 
which the Portuguese cd/t which should be indulged 
bamboo, on which thev set wherever children. wdter, 
ug their huts with wives and bamboo of ruf.irient 
and childreo. They keep dimensions occw :oRether. 
and feed aboard their is- 

PAPER -~ 

The place of paper. 

-Anonymous Engl& Verse 

Many centuries before rags dropped off the 

iegs of beggars for the task, bamboo was busy mak- 

ing paper in the East. That role is being examined 

with increasing interest by the Food and Agriculture 

Organization (U.N.1 and other planet planners in 

the context oi a dramatic rise in demand .or pape! 

around the globe. World paper use increases 5 per- 

cent annually, roughly twice the population growth. 

In 5ome countries, it rises as much as 30 percent 

annually. About 85 percent of the world’s paper 

rn-nes from six countries, and most of it goes to the 

I ‘~~~litj States, Western Europe, Australia, and New 

Zeaiand, where per capita paper consumption 

shows a “spectacular discrepancy” (FAO) when 

compared with rates elsewhere in the world. News- 

print, which accounts for over a third of world 

paper use, is one example of this imbalance: Asia, 

with over half the wo~!d’s population, uses 3 per- 

cent of the world’s newsprint. 

The 75 cubic meters of wood now standing in 

the world per person will be reduced to half that by 

the year 2000 at current deforestation rates-an 

acre a minute in tropical forests, ticcording to some 

estimates. “Though developing countries contain 

three fourths the world’s peop!Fs and more than 

half its forest, they account for iust 13 percent of 

global consumption of industria! wood. The aver- 

age American consumes annually about as much 

wood-l cubic meter-in the form of paper as the 

average resident in many Third World countries 

burns as cooking tuel.“36 

Paper plenty in densely inciactrialized societies 

fDrms an important rJart of their dominance over 

areas that are paper poor. Wealth depends in large 

measure on information storage and retrieval. The 

ease of information flow determines the school 

style and training capacity of a culture. In a number 

of ways, paper is the root of money and helps to 

broaden the gap between those with and those 

without. Developing countries trying to crawl from 

the deep pit of economic colonialism could profit- 

ably invest energy in being paper free, independent 

of imports. Many, like India, are in the hot and 

hungry middle of the world where bamboo hap- 

pens most abundantly. 

PAPER HISTORY. 

Man’s high state of civilization can be easily 
construed to be more directly dependent on the 
inventions of paper making and printing than to 
any other development: these permitted wide 
dissemination of knowledge in time and space.” 

Many surfaces have been used by many cul- 

tures as a message package. Papyrus (a plyreed mat 

from which our word paper comes) and woven 
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cloth were used in Egypt. Parchment-from the 

inner hides of sheep-dates from about 1500 B.C.. 

in Asia Minor. Vellum, from the whole hides of 

goats, iambs, and c alve5, was ~Iw used, but vcgrta- 

ble iibers were a more Common rneswge base. In 

North America, biro-h hark was a natural c-hoice; in 

Asia, p&n Ieav,=5. Sornt’timrs, ‘15 in Ceylon. these 

wc’rca strung together on ‘1 string for “IWVCS” of 

hooky Hemp and mulberry were c~mployed in the 

South Palciilc ,tnd in the Artec and Mayan cultures 

:)I the America\. Thtl latter boiled the inner bark oi 

thcssr plant5 In a 4ution of wr)od ash and mashed 

thcl resulting mush on a flat suriace, forming scroll< 

,mcl ,rccordion-fold hooks, few of which survived 

the, Sp,lnlsh conquistadors zeal to VW a rnonocul- 

turn antI monoc reed. The art, however, survis,,ed it\ 

artltac t\: The ter hniqut> persists in southern Mexico 

allong A/tvc and Mayan clr~cendant~. 

In (‘hina, records bcfore paper were hrpt on 

thin stnps (Ii bamboo, which proved durable 

tlnough to \urvIvtl ovt’r t\vo thou\anci vears in fresh 

and It$blt~ condition. Military grocery list\ and fu- 

ntlral mvcntcrries have sur\iived (by chancel longest, 

and thr c las\~c \;oIurne\ of Chinese history and phi- 

lo\ophv Wt’re aI50 tong preserved by this rntaans: 

“Thcx CrtBat Learning ic. the core of Confuciu\, the 

gatcl oi sanity. Ii wt’ tocl,lv Can see how the propIt> 

of old went about thctr study, it is due ~Iely to the 

conscr\ation ot these strip\ of bamboo.” 3I( 

ChIna’\ cultural longevitv is in large part owing 

to Its respect ior the pa\t, and part of the earl) 

afir< tlon ior bamboo derived from its help in erect- 

ing an extensive cultural memory. The bamboo 

shaving3 were nearly a foot long, one character 

wldc, punctured at one end, and tied together with 

3ilk or leather. But the thin strips proved a fat stor- 

age device, with a low index of data per unit of 

space: a 300 B.C. emperor required a number of 

carts to carry the books needed on a journey. A 

light but strong paper can weigh less than one third 

of an ounce per square yard (10 grams per square 

meter). “Miniaturization,” increased performance 

per pound, a chief feature of all evolving technolo- 

gies, is dramatically embodied in the invention of 

paper. 

It is hard for us to reenter the wonder feeling 

excited by the world’s first paper for those who 

actually witnessed its arrival in the midst of the 

bulky obsolescence it replaced. Making your own 

paper for the first time is perhaps the mos; direct 

route to experiencing that historical moment when 

true paper joined the human race, around A.D. 105, 

fashioned through the cunning of a Chinese eunuch 

using boiled fishnets. The essential process of 

papermaking has remained unaltered for nearly two 

thousand years since its invention; though mechan- 

ization, begun some two hundred years ago in 

Europe, has vastly accelerated the procedure. 

True paper, a5 distinguished from the vegeta- 

ble and animal writing surfaces described above, is 

made by “cooking” rags, straw, bark, bamboo, 

wood, or other fiber materials until the fiber can be 

separated irom its mortar in the living plant. This 

pulp floats in a weak consistency-about 1 percent 

-of water, its fibers completely separated from 

one dnother in a large vat. A screen is passed 

through the vat collecting a mat of fibers. As this 

screen is removed from the water, the surface ten- 

sion of the water draws together neighboring fibers, 

and tiny fibrils on their surface lock them together, 

A world paper shortage is 
inspiring a closer look at 
bamboo. This is pulp of 
Guadua angustifolia, 1 75. 
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European px~permaker, p,trrhntent /sheepskin). 
15.58. Arabs founded the Handmade paper in the 
first paper mill h Europe, West has become a waft 
dt X&iv3 in Spain, 4.D. of the few, but mechaniza 
1150. Monks-the onlv tion needn’t eliminate 
.scribes in the sori- knowledge and apprecia- 
ety-initialh opposed tion of the homemade pro 
paper because it came cess. Gandhi enrouraged 
from the .Arabs and was village papermaking for 
Ibought less permanent rural self-w fficiencv in 
than vellum tcalfskir;) or India. 

producing a uniform sheet some four to five time 

as thick as the final, dried piece of paper. 

This xt took ~~ thousand years to diffuse tc 

Europe, traveling fewer miles per year than a persol 

could walk in a icw hours. It was introduced by thj 

Moor\ to Spain around 4.1). 1 1 SO and spreal 

quickly north within the next century. Combinin 

paper technology with movable type in the iir: 

printing of the Bible (A.[). 1440) opened up th’ 

“Cutenbrrg Galaxy” of Western cultural evolutior 

some ihlrteen hundred years after the Chinese hat 

first made papcbr and four hundred after the Chine: 

invented type (4.1). 1041). 

e 

Li 
;e 

An important early technical advance in tl- 

industry was the invention of the screen or sieve c 

which the wet fibers of pulp were lifted from tt 

vat. Thin strips of bamboo-as many as twenty I 

iorty to the inc,l-provided a surface from whit 

the wjet sheets could be “couched” or remove 

je 

m 

le 

to 

:h 

!d 

rapidly, permitting quick reuse of the screen. Metal 

replaced bamboo as the screen material in the 

West. It releases paper very wet and permits a finer 

weave, producing a smoother surface, with about 

fifty-two strands per inch. In modern screens, metal 

has been replaced by polyester plastic. 

First in France, then in England, as the eigh- 

teenth century moved to the nineteenth, machines 

began to be invented with an endless loop of metal 

screen. The basic method of making paper was not 

changed but mechanized, with innumerdble refine- 

ments continuing to the present mammoth paper- 

making monsters pouring out bands of paper 30 

feet wide at roughly 30 miles per hour, to be wound 

on immense rolls 4 feet in diameter. One machine 

can produce 600,000 pounds of paper in one 24- 

hour period, roughly equivalent to ten years’ pro- 

duction-at around 200 pounds per day-for one 

vat man working by hand.19 

HANDMADE IN CHINA. For nearly 2t!ll0 years, 

bamboo paper has been handmade in the East. For 

seventeen of the nineteen centuries since its birth, 

all paper was made only by hand. All the variants 

of the process as practiced in a number of oriental 

countries with bamboo cannot be examined here, 

but two brief accounts of some phases of the trade 

as hand done in China, paper’s native land, will 

suggest the main method. They come from obser- 

vations by Westerners written in the early decades 

of thus dwindling century. 

“The stems are cut into lengths, made into 

bundles, and immersed in concrete pits, being 

weighted down under water by heavy stones. After 

three months they are removed, opened up, and 

thoroughly washed. Next the!, are restacked in lay- 

ers, each layer being wet1 sprinkled with lime and 

water, holding potash salts in solution. After t’.vo 

months, they are well rotted. The fibrous mass is 

then washed to remove the lime, steamed for 

fifteen days, removed, thoroughly washed, and 

again placed in concrete tanks. The mass is next 

reduced to a fine pulp with wooden rdkes and is 

then ready for conversion into paper. A quantity of 

the pulp is put into troughs with cold water, and 

mucilage prepared from the roots of Hibiscus abel- 

moschus. An oblong bamboo frame, the size of the 

desired sheet of paper, having a fine mesh, is held 

at the two ends by 3 workman and drawn down 

endways and diagonally into the liquid contents, 

which are kept constantly stirred in the trough. It is 

then gently raised 10 the surface, and the fi’m which 

has collected on the top is deposited as .+ sheet of 
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Paper production by hand 
in China: illustrations from 
the T’ien Kunfi K’ai Wu, d 
work of the Ming dynasty 
(n.0. 1368-1644) dealing 
with thr arts and industries 
of .mrient China: (Al Pre- 
p.lrir1.q cu/m.s for retting in 
J v,tt with lime to frer the 

fibers from the starchy pa- 
renchymr tissue that mor- 
tars them in place. (BI 
Cooking the pulp. (Cl Vat- 
m.m forming sheets with a 
bamboo s&en, with fobs 
of sizing to the left of the 
wt. (D) Pressing the fin- 
ished sheets. 

mc~st papc’r when the frame is turned over. After 

thr surplu\ water has dralned from the mas5 of 

moms: \hrtat\ of paper, the whole is submitted to 

prcbs\urca. It 13 then drled; the cheaper papers in 

<trnligllt. !hc superior quality in kilns. Much water is 

ntv t‘ssarl in papermaking, $0 mills are always 

(‘r(a( tcad alongside 5treams.“Jo 

“A papcar mill depends on sufficient pulp in 

tmv roac h, a ittlady clear w&r supply, and cheap 

tiigclstinp materials, 5uch a\ quick lime, soda abh, or 

pot& Primitlvc* methods empk~yecl in old mills 

whc~rt~ papcar L handmade are inadequate for refin- 

~ng thr highly lignifird tissues of mature bamboo 

c ulms. Hetter grades oi paper art’ therefore made 

only from young and still k~afless Culms. Require- 

mcnts are les\ exacting tar cheap papers, and a 

widclr range ot species is employed. Probably any 

abundant local specie\, reasonably priced, may be 

used. Mature stems are acceptable for the very 

Coarse dark papers of c-ommon use for filters, wrap- 

ping, and \o forth-for which maturr culm tips, a 

by-product oi the split-bamboo industry, are used 

in Southeast Asia. Digestion time is very long, often 

a full year. Pulping methods are not highly refined. 

“In construction of the common mold, on 

which the finest paper is still mdde by hand in the 

Orient, b,mrboo is always used: a flexible screen of 

slender wirelikr units fastened together in parallel 

order with hair, Glk, or ramie. Periphera! wood of 

large mo\o or madake rulms make the best screens. 

After preliminary splitting, strips are reduced to size 

and cylindrical form by pulling through holes in a 

piece of steel, which produces wirelike strips of 

marvelous uniformity dnd fineness. Finished 

screens, treated with lacquer, are objects of great 

beduty and unbelievable durability. The binding 

fibers, the ‘warp,’ wear out before the strips. When 

these can no longer be repaired, the bamboo strips 

are salvaged and worked into a new screen. 

“Bamboo finds numerous incidental uses in 

the average Oriental handmade papermill. Half- 

stuff is carried from the digesting vat to bamboo 

treading troughs in bamboo baskets suspended 

from a bamboo pole, Finished pulp IS ‘combed’ 
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with bamboo loops to remove coarse fibers- 

‘shives’-which have escdped reduction by digest- 

ing and treading. In the dipping vat, water is added 

and pulp agitated with bamboo stirring rods to dis- 

perse fibers evenly. Vat man and drier work by 

bamboo lamplight at night. Bdmboo rope is used on 

the windlass for applying force to the press. Bam- 

boo forceps are used to pick up the corners of the 

wet sheets from the block as it comes from the 

press. Old bamboo culms too highly lignified for 

handmade pulp are commonly used as fuel for dry- 

ing the paper. Bales of finished paper are often 

covered with bamboo culm sheaths and bound 

with bamboo bands. A bamboo tool, combining the 

functions of a gauge and an awl, is used to space the 

bands on the bales and tuck in the twisted ends. 

“The principal technical problems blocking 

bamboo use for pulp in modern mills have been 

solved. Many variants of the process have been 

patented in those countries where paper is made on 

a large scale. At least one of the several modern 

papermills established in pre-Communist China 

used bamboo pulp, making ninety types dnd grades 

of paper, ranging from wrapping paper and tissues 

to bond and Iedger.“J’ 

MODERN METHODS. It is not China but lndid that 

has taken the lead in the Orient and the world in the 

production of bamboo paper. With some 20 gen- 

era, : : 3 species of bamboo covering almost 3 per- 

cent oi her land-an estimated 9.57 million hec- 

tares or nearly 24 million acres-India is blessed 

with the largest bamboo reserves of any country in 

the world. Of roughly 3.23 million tons of air-dry 

bamboo-20 percent of India’s total annual wood 

production-about 2 million tons is consumed by 

the paper and rayon industries.” 

The extent of bamboo reserves in the country 

has had an interesting influence on bamboo re- 

search. In spite of the fact that the United States has 

only two native species and England none, English 

is a primary language for bamboo research. In the 

mid 18005, England’s empire-far-flung, literate, 

and addicted to print, connected and ruled by mes- 

sages on paper-needed a backyard bigger than 

Sherwood Forest to grow paper pulp. Queen Vic- 

toria declared herself Empress of India in 1877 and 

became legal owner of vast resources of bamboo, 

which Englishmen like Routledge (1875) and Raitt 

commented on with sufficient persuasion to inspire 

the opening of bamboo paper work in India in 

1910, soon making India the world’s largest user of 

bamboo.j3 The stream of publications in The In- 
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dian Fores/w on bamboo since 1875 and the re- 

search center at Dehra Dun-north of New Delhi 

-have helped make English the main Western lan- 

guage for bamboo studies. 

As surely as the foot of the ox is followed by 

the cart’s wheel, increased bamboo study has been 

followed by increased bamboo use. The 6,000 tons 

oi bamboo used for pulp in India in 1925, by 1953 

had increased IO 80,000; by 1959 to 450,000; by 

1970, to 800,000; by 1980, to 2.2 million tons. 

Projections are for 3.1 million tons to be used by 

198.5, and 3.5 million, by the year 2000.5A 

Mednwhile, other countries have followed 

India’, lead. Pakistan, Burma, Indonesia, Taiwan, 

C‘hind, the Philippines, Kenya, and Brazil-among 

other nations-now use bamboo paper pulp on a 

large ~rlle. Increased need is a principal reason for 

increased Interest in bamboo. As modern packaging 

ano literacy grow worldwide, so also does the con- 

cumption of paper. In Thailand during the 19605, 

ior example, paper needs tripled, but 75 percent of 

thr paper was imported. Properly managed, large 

bamboo forests in northern Thailand that presently 

provide only 15 percent of Thailand’s paper could 

supply all of the country’s domestic need and leave 

excess for export as well. 

WOOD AND BAMBOO PULP. Use of bamboo for 

paper pulp on an industrial scale is only sixty to 

seventy years old, but papermaking already ac- 

counts for a significant proportion of the world’s 

bamboo consumption. Improved grove mainte- 

nance, the world paper shortdge, and diffusion of 

techniques and machinery are expected to increase 

drdmatically the quantity of bamboo pulp produc- 

tion in the years ahead; but the principal reason for 

that increase will be the natural advantages bam- 

boo possesses over wood as a raw material for 

papermaking. 

Trees such as pine must be individually 

planted, require fifteen to thirty years to mature, 

and yield only one cutting. Reforestation is neces- 

sary after each harvest. Bamboo, on the other hand, 

spreads unaided after planting, and a single rhizome 

and its descendants yield hundreds of culms in the 

total life of a grove. In China, twenty-four bamboo 

stems of moso (P. pubescens) were planted, 

tended, and left unharvested. In twelve years they 

increased to 3,200 stems.J5 Bamboo matures in 

three to six years, but one-to-four-year-old culms 

are preferred for pulp, and the grove flourishes 

through regular thinning in cutting cycles of one to 

four years. It should be stressed how much harvest- 

ing increases \he vitality of a grove. In one experi- 

ment lasting eight years, reduction of the number of 

culms by 40 percent actually increased the total 

harvest weight over one third. 

In the thirty years one pine harvest is maturing, 

an established grove of bamboo may be harvested 

ten to twenty times, depending on the species and 

other factors determining the cutting cycle. “Bam- 

boo has no bark to be removed and its high specific 

gravity (f. 0.6) makes possible 10 to 20 percent 

increase in the effective pulp capacity of the di- 

gester. It is estimated that six or seven times as 

much cellulosic material can be obtained per hec- 

tare from a bamboo forest as compared to a conif- 

erous or other broad-leaved forest. Bamboo fibers 

are longer th,n those of hardwoods but are shorter 

than those of most coniferous woods. Length to 

width ratios are higher than those of wood fibers; 

the bamboo fibers are strong and flexible rather 

than stiff and brittle-features that are better for 

most papers, especially high-quality ones like facial 

tissues, bond papers, and stationery.“‘b 

One constant of the history of paper manufac- 

ture has been a chronic shortage of raw resource. 

Around 1850, when cotton and linen rags fell dras- 

tically short of paper demands, cereal straws and 

then esparto grass supplied sufficient pulp for some 

twenty years. Around 1870, acute shortage was 

relieved with new chemical processes to convert 

coniferous woods into cellulose. But increased use 

increased demand for paper. A half century after 

conifer pulp rescued the papermaker, the world 

was consuming 20 million tons of paper products 

annually, and cellulose industries of many sorts 

were evolving to further devour the forests. At 

Dehra Dun, the Forest Research Institu!e was con- 

cluding, with increasing experience to firm their 

feeling, that bamboo was the only feasible alterna- 

tive available in sufficient quantities to meet the 

global demand for paper. 

Drawbacks in bamboo paper production in- 

clude the large amount of rootstock necessary tar 

propagation, the adaptations in pulping machinery 

necessary for processing bamboo, the periodic 

flowering and death of groves, and the high cost of 

shipping. The solutions presently researched, pro- 

posed, or enacted include tissue culture of bamboo 

to start thousands of plants from the tip of one 

shoot, reliance on a number of species so that flow- 

ering cycles do not coincide, and processing at the 

groves as far as the pulp stage to savr on transport. 

Bamboo pulp can also be a by-product of 

other industries. In Taiwan, annual waste from 



bamboo-shoot canning plants of 35,000 metric 

tons of culm sheaths has inspired an effort at crea- 

tive garbage disposal. The Taiwan Forestry Re- 

search Institute begm experimental runs for print- 

ing paper and the corrugated guts of kraft paper 

board \,ith satisfactory results: The product was 

comparable in quality to the printing paper made 

from 80 percent rice straw and 20 percent long 

wood iiber. Paper yield was dbout 30 percent, 

c-omparablr to rice straw. Strength and brightness 

of the culrn sheat;) papers were rated better than 

;ICP straw papers. For the corrugated innards of 

kraft paper boards, yield was 45.8 percent, lower 

than haga.s.st~* (50-65 percent) and conifers (60-75 

pert-tnt). The fiber dimension of bamboo sheath 

was Inferior to bamboo cuiln and conifer fibers, but 

better than some hardj,voods. Dehydration of the 

wet culm sheaths from the canning factories, in a 

sample and economical form, appears to be a criti- 

cal problem.J7 

PAPER MAKES SCHOOLS. The paper beneath the 

words you’re reading may be the first ycu’ve seen 

in your liie inviting you to think about paper. We 

ha:;en’t beerr taught to look at the paper, but at the 

words-which are curiously silent in our schools 

about the paper they’re sitting on. Paper is the invis- 

ible founddtion and environment of the educational 

method, but its manufacture and world distribution 

and the ways to make it from scrap paper or fibers 

of many locally dvdildble plants are not discussed or 

demonstrated. Simple methods of paper produc- 

tion could profitably be added to school cur- 

riculums in an effort to increase awareness of this 

material so central to the cultural evolution of any 

person or nation in our times, Making one’s first 

sheets of paper is an astonishing experience for 

anyone who has dealt with paper for years without 

making it. It is an experience easily incorporated 

into the school system of any country-with or 

without bamboo. Lampshades, screens, curtains, 

paper partitions in houses after the manner of the 

lapanese, packages, kites-these are a few immedi- 

ate uses for handmade papers, Here, briefly, is 

how: You don’t have to wait for a bamboo harvest. 

Junk mail will do. 

PAPERMAKING IN YOUR KITCHEN SINK. Save scrap 

paper. Cook a whi!e until soupy. Squeeze a handful 

of pulp ddmp dry and put it in 3 cups of fresh water 
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little with twice as much 
water in .a iar. There 
should be no recognizable 
particles of paper left. 

in a blender. A fine screen on a wooden frame built 

the size of paper you want to make is fitted semi- 

snugly into a wooden box with four sides but no 

bottom or top. Leave just enough room around the 

frame for your fingers. The box is then placed in the 

kitchen sink or tank of like size, which is filled with 

water to within a few inches of the top of box. The 

3 cups of water with dissolved pulp is then poured 

into the water above thescreen and gently agitated 

to distribute the fibers uniformly through the water. 

Slowly lift the screen, and the fibers will be- 

come evenly distributed over its surface as it is 

raised from the sink. Turn the screen over on a 

paper towel or other absorbent surface, and soak 

up any excess moisture through the screen carefully 

with a sponge. Then lift the screen off the latest 

sheet of handmade paper in the world, and let it dry 

in the sun. 

The texture and color can be infinitely varied 

by small additions of vegetable fiber such as grass 

clippings, greens of vegetables such as carrot tops, 

beets, leaves, coin silk, shredded corn husks, or 

onion greens. Dozens of alternatives await your 

experiments in your backyard, groceries, or nearest 

vacant lot. For a school project, Chinese handmade 

papermaking methods could be imitated on a small 

scale. Handmaking paper in schools will not solve 

the world’s paper shortage. But it will make for a 
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more paper-conscious populace, give sorne paper 

geniuses an early start with their obsession, dnd 

perhaps even inspire governments-especially in 

developing countries-to acknowledge the central 

seriousness of designing paper self-sufficiency as a 

precondition for many cultural processes. Min- 

istries of education, particularly, should assign the 

national student body the homework of designing 

and creating national paper autonomy. Any coun- 

tries poor in paper but rich in bamboo reserves or 

blessed with a climate friendly to bamboo cultiva- 

tron will be knocking on the door at Dehra Dun to 

collect advice.JU 

FOOD -I_ 

Eat your lawn: bamboo shoots. 
The best way to controi bamboo is to eat it. 
-~Ih~~rl F.lm hdd 

In Taiwan, a single factory turns out 150 tons of 

bamboo shoots daily:Jy roughly 8,000 tons a year 

are consumed there and roughly as much in Japan. 

This amounts to 22 tons each day and indicates 

how common a part of the oriental diet sprouts are. 

“Those who savor the 
roots of wild vegetables 
know the meaning of 
life. “-Wang Hsin-min 
f5ung dynasty! 

But in the West, except for those with their own 

grove, shoots are available only as a canned deli- 

cacy. In a few locations, such as Chinatown in San 

Francisco, shoots are sold out of great tubs oi water. 

The price in 1980 was $1 per pound. 

When bamboo is cultivated for shoots, work- 

ers walk the fields barefoot, heaping soil around 

those spots where their toes feel a slight rise in the 

ground. The bulge heralds an emerging culm, which 

is kept covered as long as possible, sometimes with 

a wooden box, because when exposed it becomes 

fibrous in a short time. The shoot is harvested when 

about 1 foot tall, by digging down and carefully 

severing it at the point where it jcins the rhizome 

bearing it. Shoots are boiled a half hour or more, 

and the outer sheaths removed. They are white in 

color, with the look of a raw potato, crisp in texture. 

In taste they are like young field corn, slightly sweet. 

Fairchild’s advice-to control bamboo’s 

spread by eating it-has probably never occurred 

to most people who have a problem with excessive 

growth in a small urban garden, but shoots of al- 

most any bamboo can be eaten. The principal gen- 

era used for sprouts include Arundinaria, Bambusa, 

Dendrocalamus, and Phyllostachys. Although size 
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is one limiting factor, even diminutive Lasas an 

Japan provide some 600 tons of shoots arnuaily.50 

In Taiwajt, per capita consumption is six tims 

that of Japan, though total volume of F hoots- 

8,000 tons annuallv-is about the same. P. edu6s 

and D latillorus use has reached a high degree of 

specialization, including processing, canning, and 

export. Shoot export value in 1977 reached almost 

25 mrllion In U.S. dollars. Exported bamboo prod- 

uct\ the same year v~3luecl at $40.8 million U.S. was 

drruble the $20 mullion or so of 1973. 

In lapan. fhylloc~ar hys managed for shoots- 

mostly moso, P eduli\ (or pubescens I~-are topped 

off tpolt,.rdcd) a~ 30-40 feet so that sunlight and 

warmth help prevent snow damage. Minimum tem- 

per,rturtJ for shoot production is 20°C; shooting sea- 

sons are April-Mav and Novemt>er. Yield of about 

10 tons per hectare per year is valued at 1 million 

yen (yen = $0.00455 U.S.) or $4,550 U.S. per 

hectare. Costs invested are generally 1 O-30 percent 

harvest value. Soft, quality shoots require yearly soil 

dressrng, straw litter, and farmyard manure. 

In Korea, shoots are collected April to mid 

May, nearlv 9,000 Ibs. per Icre (10,000 kg per 

hectare) irom an intensively managed grove. At 

280 won each, shoots value about $0.47 (won = 

U 5. $0.001671 t. Taste rrsedrch is conducted, and 

the most vrgorous shoots are preserved as mother 

culms.” 

COOKBOOKLET ~ ~- 
The bitterness of some bamboo sprouts is removed 

by boiling In two or even three changes of water: 

“A sprout properly dug will have a rooty, woody, 

basal portion, increasing sharply in diameter up- 

war-’ for a short distance from the very slender part 

wh;l. .I was attached to its rhizome, and then taper- 

ing :V a point. With a sharp paring knife cut length- 

wise through the sheath only, from tip to base of the 

sprout. Beginning with the lower sheaths, remove 

all except the tender ones at the tip. If there is a 

grayish layer towing to age) next to the lower 

nodes, pare this off. Remove the tough basal part. 

Cut the core portion diagonally or crosswise into 

rather thin slices. The lower, firmer portion should 

be cut across the grain, not thicker than ‘/a inch, but 

the more tender middle and upper parts may be 

sliced thicker or cut into various shapes, according 

to the recipe. Sprouts may be served alone, 

drained, with butter melted over them, after boiling 

for about twenty minutes. Salt is added near the end 

of the boiling period. If the fresh sprouts are un- 

pleasantly bitter to the taste, there should be a 

change of water after the first ten minutes of cook- 

ing. The more pronounced bitterness of some of the 

tropical edible bamboos tof the genus Bambusa 

and others) may be removed by a third change of 

water if the bamboo is not sliced too thick and a 

good volume of water is used.“52 

Scalloped bamboo. 

3 cups parboiled 

sliced bamboo 

4 tablespoons butter 

4 tablespoons flour 

1 teaspoon salt 

4 tablespoons 

grated cheese 

paprika 

Place the bamboo in a greased shallow baking dish. 

Prepare a sauce of the butter, flour, milk, and salt; 

then blend in the cheese. Pour this over the bam- 

boo and bake in an oven at about 350°F for 30 

minutes. Serve with paprika sprinkled over the top. 

SautCed bamboo. 

2 tablespoons butter 

or other fat 

3 cups sliced 

parboiled bamboo 

1 teaspoon salt 

pepper 

Heat the fat in a frying pan, add the bamboo, saute 

for about 5 minutes until slightly brown, and stir 

occasionally. Add the seasoning and serve on hot 

cooked rice with a cheese sauce. 
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Bamboo potato salad. 

2 cups diced 1 cup finely cut 

cooked potatoes parboiled bamboo 

1% teaspoons salt 2 teaspoons chopped 

‘12 cup French dressing onion 

1 cup finely cut 1 cup salad dressing 

celery % cup diced 

cucumber 

Add the salt and French dressing to the potatoes 

and chill. Add the celery, bamboo, onion, and 

cooked salad dressing. Mix together carefully to 

avoid breaking the potato. Add the cucumber and 

serve on crisp lettuce. Barnboo may also replace 

the celery, wholly or in part, if desired. 

SPROUT FOOD VALUE. The food value of bamboo 

sprouts is roughly equal to that of an onion, with the 

following composition per 100 grams in the case of 

P. edulic. (One ounce = twenty-eight grams.) Val- 

ues for fresh sprouts are followed by figures for the 

canned product: crude protein, 2.5 g, 1.9 g; crude 

fat, 0.2 g, 0.1 g; carbohydrates: sugar, 2.9 g, 2.9 g; 

crude fiber, 1 .O g, 1.8 g; water content, 92.5 per- 

cent, 92.8 percent; calories 23, 2C; ash, 0.7 g, 0.4 

g; lime, 1 mg, 1 mg; phosphorus, 43 mg, 26 mg; 

iron, 7 mg, 1 mg; vitamins: A, 50 iu, 50 iu. B-l, 0.10 

mg. 0.5 mg. B-2, 0.08 mg, 0.05 mg. C, 10 mg, 0 

mg.‘j Slightly different figures are given by Leung 

for unspecified Bambusa and fhyllostachys spe- 

cies.54 

HAY AND FORAGE. The horses of the Chinese im- 

perial stables were fed on bamboo leaves, which- 

half a world away--Jamaican exports regard as a 

“hard” forage conferring superior physical tone 

and stamina on horses compared with animals 

raised exclusivelv on succulent grasses. A favorite 

food of many wild animals-elephants and buffalo 

in India, pandas in China, and gorillas in Zaire, to 

name a few-bamboo orovides relished feed for 

cattle, sheep, and horses to farmers all over the 

world where the plant abounds. A. giganlea, one 

of IWO bamboos native to the continental United 

States, is the highest yielding native range in its land 

of birth. Other species make significant contribu- 

tions to animal food needs eisewhere. Among fifty- 

two species discussed by McClure, some of the 

more significant include the following.55 

B. arundinacea is listed by Indian government 

publications as one of the fourteen most important 

shrub and trees for fodder in India and Ceylon.56 It 

is unfortunately pcsonous to livestock when new 

shoots are small and contain lethal amounts of hy- 

drocyanic acid. 

B. vcntricosa has shown a remarkable toler- 

ance for drought .uring severe dry seasons when it 

produces “an astonishing mass of succulent foli- 

age.” As such, rvlcclure recommends it for trial as 

a forage in areas with proionged dry seasons.57 

R. vulgaris +;aves are a valuable feed, very rich 

in nitrogenous material, eaten with zest by cattle 

and horses. Cut to :he ground, clumps spring up 

again rapidly, providing abundant forage. Cattle fed 

on it during long dry periods equaled the condition 

of those fed ordinary fodder, and bamboo leaves of 

this species are claimed to make for more resistant 

horses. Dried leaves of 8. vulgaris and f3. ven- 

lricosa have been found an excellent source of vita- 

min A in chick .itions.9B In spite of hydrocyanic 

acid iound in young shoots of 13. vulgaris, there are 

no reports of cattle poisoning. Various species of 

Chusquea have local importance in many areas for 

forage in South America. In India a three-year plan- 

tation of D. strictus yielded 191/i tons of fodder per 

acre, which proper management could increase to 

40-60 tons. The spear grass commonly found on 

equivalent soil was producing 1 Y-2 tons of green 

fodder per acre. The green leaves of D. strictus, 

supposedly curative for certain animal ailments, are 

fed to cattle and ponies with broken wind or hoof 

and mouth disease. 

Of the Phyllostachys species, trimmings from 

all those at the Savannah, Georgia, groves of the 

USDA were routinely fed to cattle and mules. Sass 

paniculata is used as pasture for horses and sheep 

in Japan. 

The chemical composition of bamboo leaves 

varies through the year. Their nitrogen content di- 

minishes from May to October, for example, from 

as much as 25.8 percent to 6.6 percent. 

Analyses of A. tecta in North Carolina re- 

vealed great changes in amounts of crude protein, 

calcium, and phosphorus. Digestibility of bamboo 

leaves diminishes with age. 

Bamboo shoots are routinely protected from 

cattle, for the sake of both the animals and the 

grove, since several species of bamboo have suffi- 

ciently high concentration of hydrocyanic acid for 

S-10 ounces of their shoots to kill a full-grown COW 

within two hours. Boiling quickly rids sliced shoots 

of cyanogens; there is no fear of poisoning people 

from cooked shoots.5g 
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skin man 

took his gun and IXP in 
hand 

ECOPROTECTION 

Revegetation: heal thy planet. 
By nature man is J forest dweller. He was 
cradled tn the tropics. His food was the fruit of 
trees. In hts forest setting man was conscious oi 
hts unitv with dll living things. The memory of 
that Golden Age has come down through the 
ancient Egyptians, the earlier Greeks, the Aztecs, 
and 15 told in the folk-lore of African peoples of 
today. The paradise or garden was a clearing in 
the forest where gourds and other vegetables 
were grown. The folk-lore and legends of the 
Golden Age echo the scriptures of many religions 
and show that trouble first came when man 
forsook the garden culture and became a 
herdsman. The traditional ,,field” or “felled” was 
K3 clearing In the forest In the garden people 
lived in harmony wtth Nature and learned to 
understand the seasons for sowing and harvest, 
as well as the best ways of storing seed and 

food; and from the art of horticulture other forms 
of culture grew, with seasonal dances. 

-St. Barbe Baker 

Bamboo is managed by the forestry service in 

most countries, and in its natural state is a recurrent 

companion of trees. Any consideration of bamboo 

use on a significant scale to people now implies a 

careful look at this larger context of the world’s 

forest use and abuse. As coda to these notes on 

bamboo, we add a chorus of warnings on the cen- 

tral seriousness of devegetation in our time and the 

importance of tree and bamboo farming as part of 

a worldwide effort to revegetate-especially 

among the young in schools. The uses of bamboo 

for people are complemented by its uses for the 

planet, as weather buffer for ecologically vulnera- 

ble terrain such as hillsides and riverbanks: as ban- 

dage for lands already bruised by human enterprise; 

as friend of forests and ally of appropriate wilder- 

ness 

These pages grew, nourished by a huge hope 

that we find our way towards a balanced and inti- 
mate agriculture, humane and permanently possi- 

ble, in which the best crop of the kingdom would 

be not bamboo or any other plant, but we our- 

selves, the gentle stewards of the earth’s suffi- 

ciency, complete people. As the Chinese proverb 

sdys, 

Complete people grow neither fast nor dew, 
/i&c d Per on d ~JOUlJtdin- 

root by foot without resl 
gripping the earth more firmly, 
leaf by ieaf without haste 
climbing sky, -I Ching. Tree on a Mountain 

Earthskin. 

Early peoples gradually improved the flowering developed trades and professions, demand for 
plants ,md developed edible grains such as meat increased and crops were diverted to feed 
wheat, barley and rye; stores and granaries were animals and walls were built around settlements 
erected; fields were enlarged; more and more to keep the animals out. 
iorest was removed and frequently the water The Ancients believed that the earth was a 
cycle wds broken. It took time to recognize the sentient being and responded to the behavior of 
connection between tree cover and the growth man upon it. As we have no scientific proof to 
of food crops. In the course of centuries people the contrary, should we not accept this point of 
discovered it was easier to raise and graze view and behave accordingly? If a man loses 
domesticated animals than to hunt the wild one-third of his skin he dies; the plastic surgeons 
ones. Soon flocks and herds spread over the say, “He’s had it.” If a tree loses one-third of its 
land. The animals, especially goats, denuded bark it dies. This has been proved scientifically 
ever-widening areas of trees, In order to protect by botantsts and dendrologists. Would it not be 
their flocks the owners hunted for wolves and reasonable to suggest that if the earth loses 
other predators. When the grass grew sparse more than a third of its green mantle and tree 
they felled more forest, cutting and burning to cover, it will assuredly die? The water table will 
mdke new grazing lands. The pressure on the sink beyond recall and life will become 
land encouraged hamlets to bwell into towns, impossible. 
and towns into cities, where the inhabitants -St. Barbe Baker 
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ONCE UPON A TREE. 

Forest-field-plow-desert: that is the cycle of hills 
under most plow agriculture. Field wash, in the 
United States, Latin America, Africa, and many 
other parts of the world, k the greatest and most 
menacIng of all resource wastes. We are 
dcastroying our \oil faster and in greater quantity 
than has ever been done by any group of people 
,It ,Iny tlmtl in the hktory of thr world.60 

So many problems are pounding on the door 

of human history, it hangs lose on the hinges; but 

among thr more insistent are food, fuel, and water 

shortages, all related intimately to soil loss. We 

have spoken of firewnod’s relation to the present 

ecological disaster5 on the earth.6’ “Eckholm [Los- 

ing Criwnd, 1976) sees the shortage of firewood as 

a central feature of this crisis. The uncontro!led 

clearing of remaining or repianted trees has its se- 

vere ramifications: Precious topsoil erodes not in 

centuries as in the past, but practically overnight; a 

disastrous increase in flooding occurs on lowland 

plains; and new deserts and grass wildernesses are 

created in drier lone\ by inhabitants removing the 

remaining ground cover. Economic development 

projects in Africa, Asia, and Latin America are now 

dimmed by accelerating destruction of the land’s 

productivity. Slash and buri, shifting cultivation has 

in many places increased trr\/nnd the ability of the 

sensitive forest to recnV’er :>k,ive forest-clearing 

operations by gov~rnmenct, and corporations in 

places such as the Ar;l,+r~n river basin and Borneo 

are often followed TV.: h*:avy grazing, which com- 

pletes the land’s destru:lion.“62 

H4MBURGER HUNTERS: MEAT YOUR MAKER. 

For Africa, estimated meat production fell to 
one-sixtieth its natural level when we cleared, 
fenced, ploughed, sowed pasture and introduced 
exotic cattle. In Australia, we find one grazier 
barely existing on lands that supported two to 
three hundred Aborigines.“’ 

World woods are being lost for a number of 

reasons-inefficient cook stove design, increasing 

populations increasingly “civilized”-that is, re- 

quiring more packages, Kleenex, and newspapers. 

Each Sunday edition of the New York Times knocks 

down 140 acres of forest. But a major reason in 

many areas for forest loss-and bamboo grove de- 

struction-is the hamburger hunters. Humanity’s 

addiction to dead cows, the idea that being made 

of meat we need it to survive helps create drastic 

Four of these are bacteria- 
burgers, four real ham- 
burgers. Can you tell the 
difference? Correct dn- 

swers will be found in a 
fortune cookie under the 
plate. 

changes over large areas of the earth’s surface. 

These changes effectively reduce protein produc- 

tion, dramatically alter weather, augment erosion, 

extinguish habitats, accelerate extinction: of species 

and human tribes. Many effects more messy 

than cow pies fall in the wake of the herd. Meat, in 

the r,iodern world, is not an “everybody idea,” not 

a feasible planetary norm. 

“The energy content of the food on the Mc- 

Donald’s menu is just one tenth the energy ex- 

pended to get it from farm to consumer. The re- 

verse is true in a primitive society of subsistence 

farmers in New Guinea. They get sixteen times 

more energy from the vegetables they raise than the 

human energy used in farming and cooking them. 

Their farm produce goes almost directly into their 

mouths, without ever being machine-stamped into 

1 h-ounce hamburger patties 3.875 inches wide, 

quick frozen, shipped great distances, grilled and 

neatly packaged in a paper box. Only in America 

and other affluent countries does food take such a 

long, energy-wasting route to the consumer.“64 

Even in revolutionary countries committed to 

feeding all, governments often find it hard to revolu- 

tionize the mass diet, adjust it to necessities im- 

posed by present population densities and to the 

possibilities offered by technologies that are known 

but unenacted. It’s interesting, for example, that the 

biggest mammals eat the smallest lunch. Whales, 

the size of a house and a half, feed on plankton as 

small as the words on this page. The human race, 

a quarrelsome giant on the planet now, could take 

a hint from this fact of nature. The most bulky thing 

we eat, a steer, is the least efficient crop we have 
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Faunavores and Floravores. 

wholesome-easy to prepare and cheaper to 
use. Above all, everybody who has his own 
pircc of land <an easily raise his own rav+ 
materials ior these foods on his own land. 

Village communities of the future, living In 
valleys protected by sheltering trees on the high 
ground, WIII have fruit and nut orchards, live 
free irom disease and enloy leisure, liberty and 
justIce for all, with a sense of their one-ness 
with the earth and all living things. 

Under existing systems food looms large 
and there is a constant threat of famine over 
wide area\, hut if we treat reforestaiion as 
seriously as we do national defence, and turn 
from an animal economy to a sylvan one, we 
shall be able to look iorward confidently to the 
time when food wilt worrv us JS little as the air 
we breathe. 

-St. Barbe Baker 

tar protvm production. A “diet for a small pianet” 

wtth a big family might sensibly eat more bugs and 

tewrr COWS. Half the world’s people have nothing 

to eat tontght but their fingers. None of them are 

rntnisters of agriculture. If they were, they’d already 

be acting on this information, which is already old: 

ihr tull potential of protein bacteria 15 easier to 
grasp I( it i\ compared to a properlv fed 1,000 
pound steer The 5teer stores up ju\t 1 pound of 
protein a dab. In the \arne L4 hours, a half ton of 
sriecttd mlcroorgantsms. terdmg on 011, increase 
In \~ze and weqht hv five times, and half this 
gain 15 u~tul protein. While the steer is making I 
pound ni protem. the bacteria-in-oil produces 
2.500 The line of meatlike, meatless foods 
includes ham. sausage, frankfurters, chicken, 
steaks, meat loaf. chipped beef, artd luncheon 
Ioave5. They have no hones. skin, or excess fat. 
Surprlilngty, most of these rated high both in 
tdste and appearance.“5 

MONSTER MAKERS: INAPPROPRIATE TECHNOLOGY. 

In the United States and other hyperdeveloped 

countries, herbicides are another major source of 

devegetation. The area under transmission lines of 

utility companies in the United States, for exampie, 

adds up to some 32,000 square miles, equal in size 

to the combined areas of the five states of Massa- 

chusetts. New Hampshire, Vermont, Connecticut, 

and Rhode Island. One tall tree beneath the wires 

can interrupt the power cables, so right-of-way 

managers in the past have dumped on the ground 

beneath them each year 4 million pounds of 2,4,5- 

T, a herbicide that was the major component of 

Agent Orange, the dreadful defoliant used in Viet- 

nam. This herbicide contains dioxin, one of the 

most toxic of all manmade substances, identified as 

a cause of liver cancer. It is also a “teratogen” or 

“monster maker”: Its use was temporarily sus- 

pended by the Environmental Protection Agency 

on rights-of-way, pastures, and forest lands in 1979 

as a result of a sudden rise in miscarriages and birth 

defects in Oregon, where it was sprayed on forests 

before planting Douglas fir and other evergreen 

seedlings. Oddly enough, the use of 2,4,5-T on 

croplands and rangelands was not prohibited by 

thib partial ban. 

STABLE LOW-SHRUB COMMUNITIES. Highways, rail- 

roads, and pipelines are other open spaces con- 

trolled by herbicides in the United States-a total 

area of some 200,000 square miles or 34 million 

acres. An alternative to this chemical control is de- 

scribed by Tillman (1979): the establishment of sta- 

ble low-shrub communities that are nonpollutant 

and aesthetically pleasing. They encourage wildlife 

by providing food and cover not available in forests 

or grasslands and offer greater erosion control with 

roots deeper than grasses. “Many plants have been 

identified as being good components of a stable 

low-growth community. Sumac, various dog- 

woods, viburnums, small willows, sweet fern, 

snowberry, blueberry, blackberry, and bear oak are 

examples of desirable shrubs. Goldenrod, meadow 

fescue, bluestem grasses and bracken fern are fa- 

vored herbaceous species.“6G Allelopathy, the pro- 

duction by plants of chemicals that inhibit growth 

of other plants around them, is one mechanism 

responsible for creation of a stable, low-growing 
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plant community that is currently being researched 

more at centers such as Cary Arboretum, in Miil- 

brook, Yew York. 

“With so many benefits to shrub communities, 

one may wonder why all rights-of-way have not 

already been converted. Unfortunately, it is more a 

problem of converting right-of-way managers than 

converting the plant communities. Most of the 

present generation of right-of-way managers have 

been trained at forestry schools that emphasize 

techniques of growing tall trees quickly, not the low 

and slow-growing vegetation needed on rights-of- 

way. Most managers are not eager to have to learn 

about a whole new discipline, vegetation sci- 

ence.“67 

The possible role of bamboo in that science is, 

of course, completely unexplored. But shrinking 

land per person will eventually impose more pro- 

ductive, planning on these millions of presently 

wasted acres. Groves dividing dual-lane highways, 

for example, could provide a visual shield for head- 

lights and a soft crash zone where film-yielding 

culms would gently brake a speeding vehicle, while 

providing as well a crop for construction, paper 

pulp, or schools, 

AGROFORESTRY. Some think that we shall never 

see crops more productive than a tree. “Nothing 

gives more yet asks less than a tree,” remarked 

Jonathan Chapman, known in his shady wake as 

Johnny Appleseed. A number of modern agrono- 

mists agree: “The ‘tool’ with greatest potential for 

feeding people and animals, for regenerating the 

soil, for restoring water systems, for controlling 

floods and droughts, for creating more benevolent 

microclimates and more comfortable and stimulat- 

ing living conditions for humanity is the tree. In food 

productivity alone, tree crops can produce ten to 

fifteen times as much food per acre as field 

crops.“6a 

If much of the tropic forest is to be preserved, 
we must make use of tree crops. Tree crops will 
safeguard fertility while producing food for man. 
In most cases there can be an undergrowth of 
leguminous nurse crops of small tree and bush to 
catch nitrogen, hold the soil, make humus and 
feed the crop trees-nuts, oils, fruits, gums, 
fibers, even choice weeds (Smith, Tree Crops: A 
Permanent Agriculturr, 1950). 

It has been predicted that within the next 
twenty-five to thirty years, most of the humid 
tropical forest as we know it will be transformed 
into unproductive land Agroforestry is a 
sustainable management system for land :hat 
increases overall production, combines 
agricultural crops, tree crops, and forest planis 
and/or animals simultaneously or hrtquentially, 
and applies management prbcticr; that are 
compatible with the culturdl r ~Yi~~ns of the local 
population. Trees are the dorrlrl.,nt natural 
vegetation in most of the tropics, and with few 
exceptions must remain so if the land is to be 
used for the greatec,! h.?nefit of man itiene, Trees, 

Food and People. bind hlanagement in the 
Tropics, 1977). 
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But WP mustn’t forget the forest in the trees. 

An) nalui2l lore,1 i< 4 crmrnuniti of many species 

;reating a svmbiotic blanket of life, woven of manv 

r iants and animals. A broader notion thaii “refore- 

%atlon ” IS required. 

ECOSCAB. Recent studies of the ec-ology of bam- 

boo in the East have cast an interesting light on its 

possible future in South America.” Research sug- 

gests that bamboo functions as a healing scab for 

gashes cn the planet. It has already swarmed tall 

dnd green over gutted areas of Vietnam defoliated 

during the war there and appears to have flour- 

ished, historically, in the flake of man’s shifting 

agriculture throughout the East. In Thailand, for ex- 

ample, bamboo replaces the cleared teak forests. 

Bamboo is less prevalent in South America, accord- 

ing to this view, fundamentally because of the an- 

cient harmony of the native population with the 

forest, which did not suffer large-scale clearings 

until after the arrival of Europeans. In the present 

destruction of the originai forests, particularly in the 

Amazon, men may unwittingly be clearing for bam- 

boo, in the long run. Its rhizomes are more tena- 

cious and insistent than our shifting purposes. 

In their excellent survey of bamboo, Smith- 

sonian Institution botanists Thomas Soderstrom and 

Cleofe Calderon suggest that we can look to the 

oriental past for the role of bamboo in South Amer- 

ca’s future: “In t+e Old World, man found that as 

lis primary forests diminished, one plant above all 

filled his many needs, the native bamboo.“‘* 

EROSION CONTROL. Flood tamer, soi! builder and 

saver, wmdbreak and earthquake refuge, compan- 

ion of forests--bamboo’s effects form a litany of 

positive ecological roles. “i%mboo forests prevent 

landslides and washouts. The / protect riverbanks. 

On July 5 of this yeal, 1972, typhoons hit Shikoku’s 

Kochi Prefecture [Japan] and in the resultant land- 

slides some sixty-four people were buried alive in 

their house-. No bamboos were growing in rhe di- 

saster areas, and no damage occurred in places 

planted with bamboo The vitality of the plant 

is well attested to by the popular injunction to flee 

into a bamboo grove in an emergency such as an 

earthquake or typhoon.“‘3 

“gamboos, growing thick, 
standing singt+ 
put all your roots together 
and all is well 
in the mountains and riv- 

-Sengai, 19th century lap- 
anese Zen Master. 

The emergency has become permanent in the 

ecological decadence-the “d(Jcology’‘-of our 

time. Crisis is our habitat. The earth under our mis- 

management is trembling like a wounded animal, as 

a survivor of the 1972 Managua earthquake sdid of 

the havoc there that claimed 100,000 lives. Bam- 

boo recommends itself to dress the wound because 

of its rapid growth; its vigor on hillsides where eco- 

logical deterioration is most sever?; the density of 

its rhizomes binding soil; its massive foliage braking 

rain, gentling sun, preserving moisture, ai& building 

humus; and for the multiplicity of its use. 

A roaming mass of roots and interlocking rhi- 

zomes-up to 85 percent in the critical top foot of 

earth-hold firm even in earthquakes. Living, the 

bamboo leaves form a leaky umbrella that shields 
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the grort;td from pounding rain. Dead, a 4inch an- 

nual leaf fall equal in weight to the new growth of 

culms in some soecies, clogs the small ditches 

where erosion starts. The L-4-inch mulch bamboo 

leaves create makes it easier for earth to drink and 

hold water while increasing its organic content-- 

the depletion of which is a major cause of man- 

made erosion. Finally, the harvest of bamboo does 

not dis!urb the soil surface, a distinct advantage for 

a hillside crop. Hexagonal plantings 15 feet or less 

apart are recommendC>d rather than square patterns 

on i:rclir;e~t land since thev break the ilow of waler 

more. 

Researchers ill Puerto Rico found bamboc IS. 

vulgariri as good ur better than any othc: ptdnt for 

controlling landslides above and belc*y., !ie winding 

roads that wander her mountainouy interior. A rivt’r 

there periodicatty devastated chunks ot trial fields at 

the Mayaguez Federal Experimrni Station. Bamboo 

revetments at criticallv sharp curves, backed by 

plantings of living ciumps, effectively solved tlte 

problem. “The iibrous mass of roots binds the soft 

banks, and the hck cutrns arrest strong currents 

during flood t,criods.“75 

The constant moisture of stream banks fortifies 

bamboo’s growth and consequent capacity to hold 

the ground against the current. Streamside locations 

for bamboo are particularly recommended in areas 

wtth a pronounced dry season. 

B. vulgaric is effective in erosion control and is 

among the easiest bamboos to propagate in frost- 

free areas. But other species, more resistant to rav- 

ages of powder post beetles in harvested culms, are 

preferred as a more useful crop. These include B. 

textilis, 6. tuida, B. lorrgi.~piculata, and 6. tuldoides 

among clumping, tropical bamboos. Among 

monopodial species, A. humdis, A vagans, and S. 

- 

. 
c 

pumil~ are especially recommended to resist er+ 

sion. See descriptions of separate species for other 

good soil-stitching species. 

FRIFW OF THE WOODS. We have noted that bam- 

boo likes the neighborhood of trees. Trees also find 

bamboo a companionable plant in the forest. The 

friend of the people in China, in India, the wood of 

the poor, bamboo is also reccgnized in both coun- 

tries as the friend of the woods and watersheds. In 

Colombia, species of guadud growing on steep 

lands keep many million tons of mountains from 

hecom?ing river bottom, delta dnd ocean floor. iSee 

p. 124.) This rrport of positive ecological irnpd:i 

cumes from Debra Dun: “Understory plants like 

bamboo, particularly in present deteriorating eco- 

logical conditions, can help a lot to maintain conti- 

nuity of nutrient cycle for sustained fertility in exten- 

sive areas of Indian forests. Bamboo leaf fall, 

particularly in fire-free season, builds humus. Mod- 

erate shade of bamboc suppresses dense bush and 

shrub shaders, enemies of timber species seedlings. 

Their high canopy of foliage also helps conserve 

moisture so bamboos have performed a remarkable 

role in the regeneration of important timber species 

like teak in the semimcist and moist teak forests of 

Madhya Pradesh. In these areas; under patronage 

of the bamboos, teak is slowly but steadily increas- 

ing. Sal seedlings in Balaghat forests of M.P. also 

enjoy higher survival where bamboos are preva- 

lent. 

“The notion that shallow rooted and self- 

thinned bamboos can mar the regeneration of tim- 

ber species is not backed by the concept of origin 

and succession of vegetation. Especially in present- 

day fast changing environmental conditions in ior- 

ests-with heavy logging, frequent fires, grazing, 

and recent intensive use of bamboos-the bam- 

boos offer no threat to the environment. On the 

contrary, the; deserve to be preserved and propa- 

gated with great care and vigor.“76 There are re- 



USES OF BA.MBOO 287 

ports from 5everal countries of local species of 

bamboo in competition with trees. Others, like 5asa 

kurilensi, in northern Japan, hinde: the work ot 

fr.resters.77 Such reports are few in bamboo litera- 

ture, and the problems described are avoidabie in 

future Western plantings, in which species .will be 

c-hosen rather than simply presented by the land- 

5CClPP. 

THE CIOUDY BOUGH: TREE WORSHIP AND WEATHER 

CONTROL. 

1 htm they cut down our lemon trees 
And the Sprint fell from our eyes! 
- M.lhm,d 13arwi~h’” 

“In the relrgious history of the Aryan race in Europe, 

the worship of trees has played an important part. 

Nothing could be more natural. For at the dawn of 

history Europe was covered with immense primeval 

forests. In the forest of Arden [England] it was 

said that down to modern times a sqa.rrel might 

leap from tree to tree for nearly the whole length of 

Warwickshire. Amongst the Germans the oldest 

sanctuaries were natural woods. Sacred groves 

were common and tree-worship is hardly extinct 

amongst their descendants at the present day. How 

serious that worship was in former times mav be 

gathered from the ferocious penalty appointed by 

the old German laws for such as dared to peel the 

bark of a standing tree. The culprit’s nave! was to 

be cut out and nailed to the part of the tree which 

he had peeled, and he was to be driven round and 

round the tree till all his guts were wound about its 

trunk. It was a life for a life . Worship of trees was 

prominent among the Lithuanians, at the time of 

their conversion to Christianity towards the close of 

the fourteenth century. Some of them revered re- 

markable oaks and other great shady trees, from 

which they received oracular responses . In the 

forum, the busy center of Roman life, the sacred fig 

tree of Romulus was worshipped down to the days 

of the empire, and the withering of its trunk was 

enough to spread consternation through the 

city.“7g 

The physical tree was regarded first as the 

body, later as the dwelling of the tree spirit. Trees 

were widely believed to give rain, control weather, 

encourage crops, increase herds and the fertility of 

women. Our Christmas trees are a remote vestige 

of these feelings. The practice of bringing an ever- 

green into the house at the deepest, darkest valley 

of the year, the winter solstice, is a custom with 

many variants depending on climate and available 

flora. The constant in all cultures is the belief that 

the tree, the tallest and most massive life form in the 

experience of all peoples, is intimately linked with 

the regenerative powers of life. Modern findings in 

meteorology and agroforestry confirm ancient feel- 

ings about the central role of trees in biosphere 

maintenance and the health of human cultures. 

Conclusions of the ancient tree-worshippers and 

contemporary ecologists differ not in essence but in 

expression. In myth or statistic, both acknowledge 

the crucial place of trees in the fabric of planet life 

and atmosphere. The Greeks made Zeus the god of 

both oak and rain. The Chinese, in the / Ching, 

established a family of images, a periodic table of 

the elements ot change in people and the natural 

world: Father Sky, Mother Earth, and their six sons 

and daughters: Thunder, Water, and Mountain the 

sons; Wood-Wind, Fire, and Lake the daughters. 

Yoking wood and wind in the eldest daughter is an 

example of the intuition of all early cultures that 

trees had a good deal to do with weather control. 

FAO’s 1978 study of the agricultural benefits of 
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EC01 OCICAL 1 ULLABY 

Rockabye rdinchd 
on d woods’ back. 
where the oak grows 

the thunder will crack. 
Where the bough credks 
the weathers wi// fdtf, 
and up Wiff fedp flOwW 
and forest and d/f. 

Rork-d-bye hillside 
gnawed to the bone, 
where the herd grazes 
grd~~rs will grOd”, 
Where- the plow plunders 
gullies will crd wi, 
dnd off will run tilldge 
and village mu ~11. 

Rock-d-bye rainbow 
0” d cloud Cdp, 
where the rose blows, 
the lightnings will clap. 
Where the root wdnders 
waters will Stdff- 
and soon’ll shoot ddisies 
and crdzies and d/f. 

China’s present intense effort to retire herself 

confirms the primr:ive belief that fecundity of life on 

all levels, including human reproduction, is inti- 

mately linked to the holy groves around the vil- 

lage. 

BIRTHDAY PLANTINGS. One of the most persistent 

and widespread rituals of the cult of trees is the 

practice of planting them to mark hut nan birth and 

death. The Maoris bury the umbilical cord in a sa- 

cred place and plant a young sapling over it. The 

child will dwindle or flourish in sympathetic re- 

sponse to the tree’s vitality and die with it as well. 

In Aargau, Switzerland, an apple tree is planted for 

a boy, a pear tree for a girl. In Mecklenburg, the 

afterbirth is placed at the foot of a young tree, with 

which the cnild then growsBO For a wealth of tree 

tales, see Frazer, The Golden Bough (chapters 9, 

10, 15, 67.2), on tree worship, its remnants in mod- 

ern Europe, the particular worship of the oak, the -r 

“external soul” of people in plants-many a cufi- 

ous legend on the divine rights and powers of trees. 

The practice ot planting a iree on the birth of 

each child should be expanded to keep pace with 

current rates of deforestation per capita. We are 

iosing 1 acre per minute of tropical forests A tree 

could be routinely planted by all earth peoples each 

birthday. Large cities should plan reforestation 

zones upwind of their bad air, birthday-tree picnic 

areas prepdred to receive the planting energres of 

parties of friends as a standard ceremony in the 

culture. Bamboo and other va!uable plsnts could be 

included as an option to more familiar tree species. 

GREEN CHINA. China and South Korea are unique 

among nations in having reversed deforestation, 

demonstrating to the rest of us that it can be done. 

The 1978 publication of FXO, China: forestry Sup- 

port for Agriculture, reports on a study tour in 

1977 analyzing the Chinese integration of forestry 

;nd farming: “Striken by a series of natural calami- 

ties throughout history, China appears determined 

to tame rivers, regulate water systems, reverse soil 

erosion, establish a favorable climatological bal- 

ance and thus banish the feeling of helplessness 

against natural disasters. Forestry has played a 

major role in achieving these objectives. 

“The participation of the people has been a 

central concept in China’s forestry efforts. Research 

concentrates on practical problems and includes 

commune members; much is learned from the 

practical experiences of field workers. Education of 

the people is seen as a requirement of successful 
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Ecological activists. 

The ,.ngel cried with a loud voice, saying, 
Hurt not the earth, neither the sea, nor the 
trf’s. 

-Revelation 7:3 

side of that great rbgged wall. Latest reports 
indicate that as many as thirty-two million 
people are employed permanently ir. 
afforestation and that during the plan!ing season 
about half of the white-collar brigade il the 

?I long idst I dm brgtnnq to see a tree sense 
coming into bring all over the world. The 
inresters oi China havr m,lde a shelter belt 680 
mlles long to \top the sands of the C&I Desert 
spreading into Chin,> nropcr, and the Old Wall 
OI China is hrcomlnti 1 ‘.ee wall stretching for 
2,000 miles. Millions oi IN..!? trees like a green 
mist stretch a\ f<lr as Ihe eye ,?n see on either 

cities don their oldest clothes and go o~lt into 
the country to help the peasants plant trees on 
the mountain-sides. 

Peking, which wd5 once treeless. has now 
bec,)me a city of trees with avenues comprised 
of up to ten rows of trees. The latest reports 
show rh;.t tree cover has bee,1 increased from 7 
percent to 27 percen!. 

--St. Barbe Baker 

tree planting progt,ams.31 As a result, the average 

Chinese is much more knowledgeable about for- 

r5lr, tnan the average person in any other country, 

and protectlon of reforested areas is not a problem. 

Forested lands have doubled since 1949. Tree 

planting has had direct economic benefit; in the 

form of timber, fuel wood, livestock fodder, fruit, 

and other products. In s ,me areas, shelter-belt for 

estry IS considered the primary factor in dramatic 

agricultctral gains, ahead of irrigation, fertilization. 

and impn)ved seeds.“oz 

The FAO group also conciuded that countries 

witl-. onlv a professiondl forest service on wages 

could never match the committed work force of the 

people of China, where tree planting, everywher-, 

is everyone’s labor of conscious love. 

Two is not too early to begin training ecologi- 

cal activists. Chinese children’s stories are an inter- 

esting study in how she shapes her citizens at an 

impressionable age, providmg positive social mod- 

els for little children before they can even read. 

M;rin themes include: clever analysis of everyday 

problems, nften through homespun. shocs::ing 

Paper tractor. Contempo- 
rdry Chinese papem.& 
feature trdctors, and power 
transmission lines stepping 
over mountains in the 
misty distance nf tdnd- 
scdpes. In china, d deep 
and long CLdfurdt respect 
for nature and for trddi- 
lions has prompted d judi- 
cious grafting of modem 
methods onto the tao of 
native fdrming ds practiced 
for centuries. The Chinese 
are feeding their people, 
re-kating their cities, re- 
storing their land, and 
doubling rather than di- 
minishing their forests. 

Green Guerrillas 

Tree-planting is closely associated with the love Of the earth’s 30 billion acres, already 
of one’s country and it is interesting to see that more than 9 billion acres are desert. Land is 
in People’s China the care and planting of trees being lost 1 ) agriculture and forestry much faster 
has become the main pastime in the schools than it is being reclaimed. At the same time the 
and recreation over the weekends for perhaps world population is exploding. Alreadv half the 
the greater part of the population. To inspire this human family is on the verge of starva!ipr, for 
there must be widespread educdtion in trees’ man breeds and lives beyond the limits oi the 
biologicdl contribution to life, a sympathetic land. Yet if the armies of the wcAd, now 
feeling for the earth, and a desire to restore its numbering twenty-two million, could be 
green mantle. I have indications that there is a re-deployed in planting in the desert, in eight 
growing desire throughout the world to years a hundred million people cnuld be 
co-operate in a gigantic tree-planting programme rehabilitated and supplied with proI.%-rich food 
not only in the Sahara but in a green belt to grown from virgin sand. 
encircle the globe. --St. Barbe Baker 
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scientific experiments; friendship rather than com- 

petition in sports; self-reliance in personai cieanli- 

ness: study before play; alert concern for the corn- 

forts dnd convenience of others; a brisk readiness 

to learn from old people and share care of children 

younger than oneself; offering alternatives instead 

of rl,rrely rriticizing; returning lost objec:s promptly 

and repairing old toys; Shari1 g resources and work- 

ing cheerfully--“everyone wants the heavy 

icad.“fi’ it is instructive to compare Chinese child 

models--in which cooperation is the constant 

moral-with the violent justice and clenched face 

of U.S. comic superheroes, in which hyperachiev- 

ers display miraculous and intensely personal PGW- 

ers to an astonished multitude of helpless specta- 

tors. Which town has the tantrum most deeply 

programmed into its early consciousness? What 

harvest will such a socia! psychology reap-or rape 

-from the earth around us? 

Along with all the civic virtues, mentioned 

above, Chinese children’s books include revegeta- 

tion. A wordless series of drawings for prereaders 

pictures a collaborative tree planting by grade- 

school green guerillas, who complete their task, 

wave goodbye to one another, and head their sepa- 

rate ways home. En route, the child we’re following 

has his hat blown off in a wind-and remembers 

the saplings, left in the wind without supports. tie 

arrives back at the planting site just as the rest are 

returning to stake the young saplings-with bam- 

boo. The story provides a tidy parable, for jubt as 

forestry is integrated with agriculture and supports 

it in China, bamboo complements and supports 

their intensive agroforestry. As a part of reforesta- 

tion, China is committed to rebamboo. 

FAO REPORT. 

Bamboo is one of the major cash crops planned 
for planting widely. An indication of the potential 

of bamboo cultivation in found in Chairman 
Mao’s instruction to research ‘:tations to carry out 
research on the acclimat:zatiop ot southern 
uamboo species to ttle ecological conditions of 
northern China.8i 

A sample production brigade of 750 hectares 

( 1,650 acres) grows 500 hectares (1,100 acres) .)f 

an unmentioned species-the context suggests 

moso, f’. pubcscens-with a density cf 2,400 

stems per hectdre (1,090 per acre). Around 75 tons 

of organic manure are applied per acre. Exploitation 

begins seven years after planting in sel*:tive cutting 

limited to culms fiv.e years old, with two thirds of 

the grove usually left unharvested. The average 

shooting/stem ratio is about 0.8 shoot per culm 

after five years. One commune performed yield 

experiments: 24 culm5 of P. Dube;cens planted and 

tended twelve years increased to 3,200, a shooting 

ratio calculated at 0.6 shoot per cutm up to nine 

years, when it dropped to 0.5. At this rate, 2,400 

culms per hecta1.e would produce 1,440 shoots. 

Selective cutting of one third the grove would yield 

800 culms yearly. !FAO 1978.) 

EPIt.QCUE 

The Great Disorder. 

Shu ruled the South Ocean, Hu the North. They 
often met to do business in the Center, where 
Chaos ran a traveler’s tavern called The Great 
Disorder. He fed and sheltered them so well that 
Shu said to Hu: “We have seven holes to see, 
hear, breathe, and eat. This poor fellow has 
none. One good turrl deserves another. Let’s 
repay his kindness by helping him out.” They set 
busily about and drilled one hole eat I day. At 
week’s end, Chaos died. 

- Chuang TZLP 

Not doinq-wu wei-is a Taoist term for that 

spontaneous and organic doing of the natural order 

that brought us here and holds our bones when we 

die. It is outside as well as inside: It whirls galaxies, 

pumps your lungs, and knits the eyes of embryos in 

the midnight womb. Humdn efforts to “conquer 

nature,” bully the breasts of Mother Earth into more 

quarts of yield, have consistently produced short- 

term profit for a few, followed by a long-term mess 

folr the many to correct or endure. 

A grea I disorder is an order. 
A violent order is a great disorder.8b 

Alert to the sad havoc wreaked by the violent 

orders of the chemical tractor in half a century of 
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industrialized farming, appalled at the accelerating 

tx\trnction of species and peoples, the multiple foul- 

rng oi lake and stream, the shocking rate of topsoil 

depletion-many concerned citizens of the bio- 

sphere are reevolving the desrgn of an agriculture 

permanently viable, a sane and stable “permacul- 

ture” in harmony with the orders of light and leaf 

encompassing our humdn disorder;. The principle 

harvest of permaculture is enlightened farmers ca- 

pable of sustaining it, delicately tuned to climate 

and SOII, selecting the sanest traditions of the dead, 

feeding the living with a healthy sufficienci/ for all, 

and leaving for the unborn down history from our 

brief stewardship a still more fertile and handsome 

planet than we found. 

Natural rhythms, life pat?erns of other species, 

are not eternal; but they are at least much older 

than the human race and can provide models of 

duration for those trying to glimpse the shape of a 

possible permaculture. “Tempeculture,” however, 

is ruled by ticking time and imagined temporal ad- 

vantage rather than eternal laws. tts short-range 

goals remain ecologically reckless of consequences 

downstream from its ecofolly. “After us the deluge 

or dustbowl.” People and planet are plundered 

with the same ruthlessness. In contrast to the re. 

spect for time’s rhythms, which characterizes per- 

maculture, tempeculture impatiently sacrifices 

steady, prolonged yield for instant profit. The fairy 

tale of the man who killed the goose laying the daily 

egg of gold in hopes of harvesting all dozens at once 

is a fit parable for modern farming. Its advocates 

have had time to prove that, in agriculture as in art, 

rush is the mother of ugly. 

The most important question in assessing 
agricultural systems is whether yields are 
sustainable over long periods and do not overtax 

the land’s capacity to continue producing for 
succeeding generations. Traditional manual and 
organic horticultural methods in the Orient have 
for over forty centuries shown dramatic results, 
managing to feed 1.5 to 2 times more people per 
hectare than industrialized farming now does 
using mechanized chemical techniques.“’ 

Permaculture lasts as long as we will last. It is 

a “whole-systems” approach to agriculture allow- 

ing nature to do most of the work and people to do 

most of the harvesting: working with rather than 

against nature, cyclic renewal replacing linear ex- 

ploitation, long and thoughtful observation replac- 

ing long and thoughtless toil; looking at plants and 

animals in all their functions rather than treating any 

as a single product syrtem: meeting human needs 

with respect for the finite resources of the earth. 

Permaculture stores rainfall, accumulates en- 

ergy reserves, and creates new microclimates that 

add useful species. Tree crops, edible landscaping, 

biological pest control, organic waste recycling, the 

agricultural forest, and revegetation-these are 

themes related to the configuration of acts and atti- 

tudes that make up permaculture. Like a good move 

in chess, permaculture designs maximal functional 

connections. Multiuse species create nutrient cy- 

cles, food chains, and successional trends that work 

together to give sustainable yields. 88 

The place of bamboo in such a permanent bal- 

ance of earth resource and human need has been 

the meditation of these pages. It is, perhaps, signifi- 

cant that some of the most mature and permanent 

agricultures on the earth’s surface have been those 

most closely woven with bamboo cultivation and 

use. 

THE CROP OF PERMACULTURE IS COMPLETE PEOPLE. 

“The bigger the job, the greater the challenge, the 
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more wonderful they think it is. It would be good 
to give up that way of thinking and live an easy, 
r omfortable life with plenty of free time I think 
that the way the animals I%(: in the tropics, stepping 
outside in the morning and evening to see if there’s 
something to eat, and taking a long nap in the after- 
noon, must be a wonderful life. 

“For human brings, a life of such simplicity 
would be possible If we worked to produce directly 
our daily necessities. In such a life, work is not work 
‘as people generally think of it, but simply doing 
what needs to be done. Pure natural farming goes 
nowhere and seeks no victory. Gandhi’s way, a 
methodless method, acting with a nonwinning, 
nonopposing state oi mind, is akin to natural farm- 
ing. When it is understood that one loses joi and 
happiness in the attempt to possess them, the es- 
sence of natural farming will be realized. The ulti- 
mate goal of farming is not the growing of crops, but 
the cultivation and perfection of human beings.“8q 

CHAPTER NINE 
1. See Levenson 1974:22 for tool sources. 
2. McClure 1953:44-5. 
3. Hidalgo 1974: 108-32. 
4. Hodge 1957:128. 
5. Lee 1944:129. 
6. Rehman and lshaq 1947. 
7. Varmah 1980:19. 
8. Kirkpatrick 19.58. 
9. Glenn 1954, 1956. 

10. Freeman-Mitford 1899:269. 
11. Montessori 1948. 
12. Christian Morgenstern (1871-l 914). 
13. Rudofsky 1 Y77:358-60, abridged. Queen 

Victoria gave wheelbarrows and gardening 
tools to her children. 

14. Rudofsky 1977:362. 
15. Ibid.: 364. See also Wilckens 1980. 
16. Rudofsky 1977:354. 
17. Newman 1974:l. 
18. Aero 1980:149. 

19. Newman 1974:209-t 1. 
20. Ibrd.: 46-7, 84-7. 
21. Eric Sloane’s Americana books provide a 

useful model for graceful clarity. 
22. Hunter 1977:149. 
23. May 1983: 154-71; didgeridoo, 158-9. 
24. Ellen Green, itinerant flute maker. Personal 

communication 198 1, 
25. McClure 1953:18-q. 
26. Hidalgo 1974:222-i. 
27. Ibid: 182-3. 
28. McClure 1953:5. 
29. Morse 1886:83. 
30. Ibid.: 105-6. 
31. Ibid.: 59. 
32. VI I A 1963:86-8. Hidalgo 1974:273-9 

provides this and more information on 
bamboo piping. The VITA article derives 
from “W;:ter- Supply Using Bamboo Pipe,” 
#3 of “Water Supply and Sanitation in 
Developing Countries.” U. of North 
Carolina at Chapel Hill. October 1966, 
International Prograrn in S.;rirtary 
Engineering Design. 

33. Darrow 1981:213. 
34. Mcllhenny 19450: 12 1. 
35. VITA 1981:245-7. 
36. Eckholm 1979, in Darrow 1981:496. 
37. Sargeant 1976:4. 
38. Chu Hsi’s preface to ,‘The Great Learning” 

in Pound 1969:25. 
39. Sargeant 1976 is the main source of this 

history. 
40. Porterheld 1927:48, quoting from E. H. 

Wilson: A Naturalist irl Western China 
(1913). 

41. McClure 1958c:393-5; savagely abridged. 
42. Varmah 198O:l. A highly recommended 

report is available on request from Dehra 
Dun. (For address, see p. 305.) 

43. William Raitt published some twenty-four 
articles on pulping processes in the first 
forty years of the twentieth century, laying 
the basis for modern methods of bamboo 
papermaking. He was far from alone 
Because of its industrial importance, paper 
is the subject of the greater part of world 
publications on bdmboo, as can be verified 
by a trudge through the 1,034 books and 
articles listed by Sineath (1953: 157-230). 
By an unfortunate fatality that is not the lot 
of bamboo alone, the most critical 
information industrially is also consistently 
the most dull for the common re,ider. 
Unless you are a paper chemist or 
planning to open a mill, extensive tables on 
such matters as the length/width ratios of 
bamboo fibers, the world species most 
suitable for puip, distinctions among soda, 



USES OF EAMBOO 293 

iulfate, and sulfite pulping processes, or 
the Intricate mysteries of comminution, 
bleaching, and digesting are likely to be an 
excess of riches. Fortunately, pane of this 
is necessary to understand how arld why 
bamboo has assumed increasing 
importance in the industry cf papermaking. 
Sineath 1953:24-54 grovicles an excellent 
summary of technical matters on paper 
production for those equipped or 
concrrned to dive deeper Into that data 
\<I1 

4-I. Slncath 195 3:?7. Austin 197O:LOl. Varmah 
I 980: 1 3, 

45 FAO i978. 

.~tl. V,lrmah 19RO:.! l-2. 

47. Kiang 1973:18-21. 

JR. Thr dlrections for mdking paper are mainly 
from Sargeant 1976, a recommended 
howto. Directions for papermdking are 
Included in many general crafts books 
now This is a hopeful trend: perhaps we 
(an soon expect papermdking to be a 
regular component of early education in 
rhts West. 

49. Coderstrom 1979a:166. His figure should 
pt’rhaps be 15, however; it conflicts with 
Lrssard 1980:56. 

50. Lrssard 1980:56. 

5 1 Ibid.: 109-l 0. 

52. USI>A pamphlet, “Edihle Bamboo 
Sprouts,” undated. 

53. Urdd 19hO:Sh. 

54. Leung 1952:lB. 

55. McClure 1958:609-44. 

56. Semple 19iZ:l 34. 

57. McClure 1958a:614. 

58. Squibb 1953:2. 

59. McClure 1958b:57. 

b0. Smith 1950. 

61. See “firewood,” pp, 37-40. 

62. Darrow 1981:76. 

63. klollibon I979:l 

64. San Francisco Examiner, 12 November 
1972. Via Shelter. 

65. Papanek 1971: 270-I. _ 

66. Tillman 1979:13. 

67. Ibid.: 14. 

68. Darrow 1981:77, quoting Douglas, Forest 
Farming, 1976. See Darrow for reviews of 
most forestry books mentioned. 

69. Quated In Darrow 1981:500. 

70. Darrow 198l:SOl. 

71. Drew 1974. 

72. Soderstrom 1979a:164. 

73. junka 19?2:22. 

74. Suzuki 1971. 

75. White 1945:845. 

76. Singh 1969:497. 

77. Lessard 1980:56, 95, 129. See p. 215 for 
warnings on need of careful selection of 
species when introducing bamboo in new 
terrain. 

78. Palestine, vol. 9, no. 3, ‘983. Back cover 
photo caption. 

79. Frazer 1922:126-8, condensed vigorously. 

80. Ibid.: 791, 

81, This is in keeping with dialectical farming. 
“Theory without practice is empty. 
Practice without theory is blind,” Karl 
Marx. 

82. Darrow 1981:498-9. 

83. Good Children and Little Red Guards are 
two picture books from Peking Foreign 
Language Press that U.S. children seem to 
like a lot. 

84. FA0 1978:74. 

85. Chuang Tzu. Field Guide.5 to 
Enlightenment (vnl. 3), Random Road, Box 

666, Bolinas, CA 94924. 

80. Wallace Stevens: slightly altered from 
“Connoisseur of Chaos,” Poems by 
W&lace Stevens ted. Morse), Vintage, 
1959:97. 

87. Darrow 1981:74. 

88. Mollison 1979 provides the name 
permaculture and nearly all of this 
description. 

89. Fukuoka 197&l 15, 1 19. 





“Only the sun on his shoulder 
knows where he has come from, 

where he is going, 
how he’ll return, 

well laden with wandering, 
another morning by another road.0 

BOTANICAL ACTIVISTS --- 
Johnny’s Appleseed. 

s 

taring at the seeds in his hand left over from an 

apple he’d just finished one early morning in 

Massachusetts, John Chapman realized that if 

we all planted the seeds of every apple, there 

would soon grow a durable Eden, enough for 

everyone. Barefoot, with a sackful of dry apple 

seeds on his back, cook pot for hat on his head full 

of dreaming, Johnny-as were so many then 

around him--moved west. 

He brought no gun, he sought no fortune: He 

planted apple seeds, gave small bagfuls to the scat- 

tered settlers and stayed weeks on end with little 

groups of pioneers, helping them to chink the cabin 

or clear the field as wr4 as plant the orchard , . . 

and moved on to munch an apple in another wil- 

derness village and to gaze, with an amazement 

never lost, at the dense wisdom of nature that let 

him hold the future of a whole healthy hillside in the 

palm of his hand. 

The .Net little seeds never lost his respect, how- 

ever many he handled over how many years. No- 

body kept track of either the decades or seeds scat- 

tered through them, up and down a thousand 

valleys, least of all the children who crowded round 

him, insistent for another and another tale from this 

magical stranger who kept weaving back through 

their !ives to check his orchards at an ample 

rhythm. 

He romped also with bear cubs in his beloved 

forest, they say, with the mother watching and en- 

joying it, gentled in tooth and claw by the subtle 

alchemy of friendship. Socially, too, he was a 

bridge uniting what custom drove apart: In a vast 

countryside where white and Indian feuds and full- 

scale warfare were the norm, he tried to plant 

human harmony along with his orchards. Privately, 

at least, he succeeded: He was loved and wel- 

comed by the Indians everywhere on his wander- 

ings. One bad winter, they found him half frozen in 

the anxious inspection of some threatened and re- 

I 
mote planting of apples and nursed him back to life. 

His creative respect for a tiny, unhonored, ha- 

bitually wasted resource accomplished more with 

meager means over a wider area and larger popula- 

tion in his time and long after than many a later 

largely funded-and-staffed governmerli blitz to 



“beautify” America-usually mere cosmetic apolu- 

gies for bad behavior. 

His gentle, gardening spirit was antipode to the 

national habit of belligerence, in family, state, inter- 

national, and ecological affairs. His economics 

were closer to Jesus, Francis of Assisi, or the Sud- 

dha than to the harsh ring of our national cash 

register. He played lifetime hookey from success 

scaled by any common norm. In a nation embrac- 

ing commerce as fondly as the drunk hugs his jug, 

he was no more commercial than the wind and 

weather wrapped around his wanderings or the soil 

under them. 

Chapman, from the Anglo-Saxon c&q-man, 

means “trademan” (cS;ap-trade). Johnny was a 

chapman with a unique, composite trade of sorts, 

it’s true, and his love for apples was grafted onto a 

skill at wandering. He was shy of traffic, but was 

himself a fluid road. So he had the trade and tread 

to make a merchant-what he lacked was !he profit 

motive. He was a dealer who neither bought nor 

sold, a peddler of gifts whose wares and person 

were not for hire for wages, but free for a neigh- 
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borly asking in ~7 mile of his meander, like a river 

you can ::. .j d bucket in anywhere and find water. 

?.:s 1000 messenger: in green memory ot 
,raXiure. 

Bamboo, make us an instrument of your peace. 
Where you find exhausfed asphalt, 
let there be bamboo /eaves, 
drinking weather and sunlight, 
sinking back to soil. 

Lef rhizomes wrap fhe troubkd plumbing of our 
time, 
and may your iriends inspire in ofhers 
that green excitement (flecked with lemon) 
that you sf% alert and trembling in the /east 
breeze. 

Lef children, learning early your handy mqic, 
grow old enjoying it. 
Lef luckiest spirits die in a grove, 
nothing between last eyes and April sunlight 
but bamboo leaves. 

He left among leaves: McClure died with his 

obsession on, in his bamboo grove, digging a plant 

in springtime for a child. He split &an and even, 

like the plant on which he’d lavlshed a lifetime of 

affection, dirt on his hands and knees, busy with a 

giving errand, April 15, 1970. 

Born in 1897, his father a farmer-school- 

teacher in Ohio, McClure was raised surrounded by 

living plants, the thousand chores of preindustrial 

farm life, and neighbors whose fields and beasts 

rarely left them time to put on airs. After a B.S. in 

agriculture at Ohio State in 19! 9, he did not return 

to the farm as intended. Instead, a spirit rambling as 

a rhizome led him to China as a lecturer in horticul- 

ture in Canton. He loved languages and learned 

Cantonese well enough to pass as Chinese if heard 

unseen. Plant collecting in areas with various dia- 

lects, he could dismiss his local interpreter within a 

week. He had been raised among country people, 

and he moved easily among the peasants of China 

whom he grew to love as much as he began loving 

the most omnivisible assistant to their way of life- 

bamboo. 

McClure was accompanied on his plant col- 

lecting trips by a tough peasant named Kang Peng 

(1877-19261, a reformed drinker, gambler, and 

street fighter who had killed “more than one of his 

antagonists.” Kang Peng was a sturdy assistant, 

sufficiently seasoned and risk-addicted to wander 

the mountains of 1920s China, ripe with revolution- 

aries and thieves, “on the flimsy Excuse of collect- 



- 

ing and drying plant specimens between papers.” 

He died some six years aiter McCJure’s arri\sal in 

China, and McClure wrote an “Appreciation” in 

which he reveals the warmth of thpir relaticnship as 

well tis the hardships of companionable plant f.ol- 

letting in that space and time. 

“We always shared all thirfgs as they came to 

ds-work, food, dccommcd&ions, extra burdens, 

extra sweets. Traveling, as we always did, with min- 

imum baggage and personal effects, we were never 

at+ to make ourselves very comfor!abit. As for 

beds, or availdble planks or door-boards for bedc., 

he alway< set aside the poorest for himself; with 

food. he was always frugal, never wasteful, in his 

purchases; nor did he ever take unfair advantage of 

my desire !o provide well for those who worked for 

me Spreading the table for a meal, he would al- 

\>ays take f,)r himself the broken bowl or the pair 

of chopsticks th?t were not mates. When using bor- 

rowed bowls and chopsticks, he always remem- 

bered to wash and scald them on my account. 

“He alwayr; took the least attractive food, 

picked up the most ir,convenient odds and ends to 

carrv, and in every imaginable way strove to make 

my work as easy and as pleasant as possible. Need- 

less to say, I often disputed these attentions, which 

my superior strength and endurance made un- 

necessary. But he often won out by sheer insis- 

tence.“’ 

Gradually, over half a century, McClure be- 

came a botanical bridge between East and West, 

between unschooled farmers and the scientific 

elite, between business and government interests in 

dozens of countries. He was the ambassador of 

Bamboo to the human race, locally employed by 

the Department of Agriculture or other groups for 

a time, but always actually working simply for bam- 

boo with the plodding patience of the plowboy. His 

roving eye and trilingual tongue eventually noticed 

and told more about bamboo in mere places than 

anybody on the planet ever had before. He was 

nuted by friends for his fanatic quest for the precise 

word and expression, for correcting rather than re- 

peating the errors of earlier research, for getting 

down to the fundamentals of a subject by taking 

nothing for granted, and for a lifelong passion for 

plants and hard work. 

Collecting plants and establishing living groves 

of bamboo for prolonged research and propagation 

were central aspects of his work, the foundation of 

everything else. He had six hundred species of 

bamboo in the Canton groves at Lignan University. 

They still are flourishing some sixty years after he 
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began them in the early 1920s. From this collection, 

the USDA accessioned 250 numbers of living plants 

between 1924-- 1940. They were carefully coddled 

by McClure from China to the USDA groves just 

south of Savannah, Georgia, from where they were 

distributed, lor fifty years, around the world. This 

service has been unnecessarily interrupttd fc;r 

nearly twenty years owing to a supposed lack of 

funds; but a proper design for distribution could 

easily pay for itself. With the arrival of World War 

II, McClure’s work moved West-with periodic re- 

turns to various oriental countries: 

During 1943-l 944 I made a survey of useful 
bamboos In the United Stat,?s, Mexico, 
Honduras, Colombia, Venezuela, Brazil. and 
Puerto Rico. The post of field service 
consultant on bamboo with the USDA 
(1944-l 954) gave me the opportunity to study 
and collect bamboos in six countries of Central 
and South America, as well as in India, East 
Pakistan, and the islands of lava and Luzon. 
llltimately I was able to establish living 
collections of elite economic species in 
Guatemala, El Salvador, Nicaragua, Costa Rica, 
Ecuador, and Peru. As consultant on bamboo to 
Champion Papers, Inc , I made fie!d studies in 
Jamaica and Trinidad, deslgned and supervised 
the establishment of an experimental bamboo 
plantation in Guatemala, and participated in 
elaborate studies based on it.* 

The Bamboos: A Fresh Perspective (1966) 

was an attempt to cram the research of a lifetime 

into three hundred pages and sketch relevant lines 

ot investigation it would take many other skillful 

lifetimes to complete. Much of the book is intelligi- 
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Bamboo da% 

The cheap~iess cf b;lmboo artifacts imported maktr of wooden farm implements. Grocling 
Into the UnIted Stares has been one cf their res!less bef;,re hi5 three-year apprenticeship was 
most at!racli\e featurc5. Bamboo’s abundant up, blowever. he r;n away, taking a job as 
yield ha\ coztnbulrd to their low cos: Sat rhe laborer in a b;:ntjor? shop dt Wong Lin Hui, 
dark shadow oi the bargain i\ the ancient and Shwl Tak, a1 $2.‘JO per wear and board. The 
cOz-golng explollalion of the !owest rung on the work was utter drudgery. coGsting in part oi 
IY onom!c ladder everywhere. TI-e people carrying tremendous loads of I-amboo poles 
tl~,llllq c losrst wlrh Ihrl provps, 2s usuai profit from the rivclr where they hau been soaking, up 
tram them l~~a\t For Iho\tb who harvest ,lnd through the village to the shop. As they were 
lr,1n\port !J~~~:~INY~. ;l,r> rurI1/ poor and unskilled dripping wet an.1 slimry with mud, he wore no 
urban worker<, h,:m!)oo IS not d cultural icon, garment\ except 3 shoulder pad and an apron of 
hut J Ille-Ion): cage--with beautiful green bars rush matting. People would come to their 
IO.000 -nttt:‘rs t<+ll, when you look at their doorway5 and watch, am,zed ar his endurance, 
sh,ldow\ In an pc-onomic light. Basket makers pulling down the sleeves 6 their galmenls in 
,Ind oIh(sr ,Irlisans ,\rp not much better off. cold winters to prorect their hands irom the 
Soc~dlly ju\t forms of bamboo development will frost1ne.z 0: the metal water pipes which they 
1112 dn Importdn! aspect of future designs for 3mokra. He was promoted the second year to 
t~kploltir~ thr plant. McClure’s description of $3.00 per vear, and daring his third and fourth 
k,lng Pc-rig’s bamboo job in 1040s China can years he received 50 c’?nts per month. From thi: 
\csrvp as rl sample of what we don’t wacl to mere pittance he managed to save always a 
prrpeuJ&e. shzre to give to his parents.” 

“At lhirtern he bec,jme apprenticed lo a 

-_- ---____ ._- 

ble to the common reader, but Beware of Latin 

Roots if you are not a botanist. hlcClure himself was 

an “economic botanist,” a student of plants from 

the perspective of human need. His work was poly- 

cultural and interspeciiic. He was the brief custo- 

dian of a vigcrol+ scientific intelligence motivated 

in choice of subject by a heart friendly and eager to 

be of true use to his species, which he could see 

multiplying mere rapidly than its dbility to feed and 

shelter the new arrivals. 

He was planetary before his culture began to 

poke its nose out of narrow r:ationalism, a farmer 

who knew more than the folks in town about their 

own interests. He was in love with an order more 

complex and steady than prosperity-and in 1954 

when ihe USDA cut off support for research that 

had been ripening for thirty years, his wife, Ruth 

Drury McClure, already in her sixties, went to work 

so that he could continue to woo the mysteries of 

bamboo, a second wife who in fifty years of all 

three living together, never roused the jealousy of 

the first. 

Among those who worked and lived with him, 

such as Cleofe Caldcron and Thomas Soderstrom, 

heirs of his work at the Smithsonian in Washington, 

D.C., he is remembered with a special affection and 

respect: for his brimming measure of the milk of 

human kindness; for a warm sense of humor and 

all-inclusive curiosity; for a modesty as constant as 

his friendliness; and for a delicate, generous spirit 

always ready to give and forgive. 

FRIENDS OF BAMBOO. From his wife, Ruth, now 

eighty-five or ss, v%le learned that McClure was, in 

fact, a “Friend,” as the Quakers call themselves. 

She shares her husb.lnd’s friendliness-and his love 

of labor. “I need--l require physical activity. If it 

snows at night, i get up early for fear some neighbor 

will shovel the sidewalk bc+fore me.” She lives alorlp 

but is much visited in a small house on Quaker Larlc 

in a Friends’ “retiremelt neighborhood” in rural 

Maryland, woods out her window, a community of 

people she likes out her door. “Our church is called 

a Meeting-but the building isn’t important. A 

Meeting can be anywhere, under a tree. The num- 

ber doesn’t matter, either. A Meeting can be two 

people. A Meeting is measured not by numbt?rs but 

by openness. 

“Quakers are seekers. We’re open to any- 

body. Modest and unself-conscious. Those are the 

virtues we admire. Mickey was open. He didn’t 

care if it was the janitor or the president. He could 

sit there and talk t3 the King of England with no 

trouble at all . . . We were refugees once, living In 

Hong Kong. My husband stayed on the campus and 

was made chief of police. They were bombing Can- 

ton everyday. There were nine thousand people OII 

the campus as refugees; 500 acres is a lot to guard. 

It was the Japanese we were involved with. We had 

to bow to them every time we went out the gate. 

They brought big horses with them that ate up all 

the grass and then got sick. So this Japanese fellow 

wanted to study the veterinary books at the college. 
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My husband made friends with him and came 

home to ask the cook-who was Chinese-if he 

could bring a Japanese man home for dinner. He 

turned out to be a good fellow, a schoolteacher. 

Mickey made friends with everybody, even the 

enemy.” 

Surrorunded by bamboo ariifacts not yet 

donated to McClure’s collection presently housed 

at the National hrboretum in Washington, D.C., 

Ruth’s memories range from first meeting her hus- 

band at Ohio State around 1915 to his las: years at 

the Smithsonian. 

Mickey wanted me to help him get his office 
organized. Everything interested htm, so it wasn’t 

easy. And one thing my husband wasn’t good at 
was raising money. When I got dowr to the 
Smithsonian, I was ready to cry to set’ the 

number of projects he had and no one to help 
htm. And his field work was done under 

difficulties you can’t imagine. He finally used an 
aluminum-covered notebook. In China he made 

galvanized sheeting boxes with lids so the stuff 

could stay dry. You have all these things to carry, 
and suddenly your carriers run away. From 

carrying too much himself, he came home once 
with a bad back tier LIsted six month,,. 

At the Smithsonian, we’d go in at 5 in the 
monling to avoid traffic, ano come home around 
3:30. He always brought work with him, but he 

never did ft. He always worked in the garden. 
We drove home one evening, around cherry 

blossom time. Mickey said, “Let’s go OUT the 

George Washington Highway, along the 

Potomac, and come home the other side.” We 
drove along. I was saying, “In a few days, these 
buds will be a soft, delicate pink ” He said, 

“I like it just as it is ” Later, I said, “Would 
you like some music on the radio, Mickey!” 

“No,” he said, “I like it just as it is.” We got 

home, it was the first day you could dig in the 
ground without getting it muddy, so he went out 

to the garden and came back once to ask how 

long till supper. About ten minutes later, I went 

to the window to call him. He was lying down 
al ross the sidewalk that goes down to the back 

gate, with his head pillowed on the grass. I called 

him, bu* he didn’t move. I knew immediately he 
was dead. He had his nitroglycerin pills in his 

hand. A few ddys later, I went down and saw he 

had been digging out a rhizome for a child who 
wanted a bamboo plant. He was digging it olut 

from ail four sides of the culm, and the spade 

was stuck in the fourth side. 

FILIAL OBJECTIVES. Three objectives of the compil- 

ers of this book are intended as acts of filial piety 

towards the bamboo student whose scattered notes 

and articles never vanish for long from these pages. 

Ne intend, with the help of all readers who can 

,elate to these tasks: 

1. To make McClure’s published works more 
broadly available in a graphic popular form 
in a series of publications in both English 
and Spanish addressed primarily to people 
who will grow and use bamboo. 

2. To care for, propagate, dnd use fin local 
crafts, popular architecture, and ecological 
gardening! the groves he helped establish 
from Bethesda to Brazil, many of which 
are in a state of neglect; that is, to realize 
their dual purpose as garden-schools and 
gene banks. 

3. To extend the cultivation of Arundinaria 
arnabilis throughout the temperate regions 
of the United States where it will survive 
as a green memor\ G! what the creative 
industry of one l~r~t!r:c worker can 
contribute to the beauty and handiness of 
a planet more handsome ror his brief 
resrdence upon it. 

“I dor’t know If you believe in reincarnation- 

probably you do,” she said, eyeing my hair. “But 

if that’s true, I think perhaps he’s off somewhere, 

maybe on another planet, on business I know noth- 

ing about. I don’t want to be a drag on him, a 

burden. I want him to be free and fulfill his destiny, 

in whatever form. But still. I would like to be able 
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to communicate with him, somehow I talk to 

him. ‘But does he answer!’ cur daughter asks. He 

doesn’t. And I only dream of him four or five times 

a year. I try to be accepting . to ask for nothing 

but sometimes, I say to him, ‘You know, 

Mickey, I would like it if you would come and be 

with me in a dream tonight-if you could . .’ ” 

Mickev, busy green ghost, by all means feel 

frre to be with your wife in the evenings, but we 

have a daylight dream as well we’d like you to 

share, si Dies quiere-a reincarnation of your own. 

Bamboo classics. 
The German botanist, Charles Kunth, was the first 

to distinguish the bamboos a5 a separate category 

of grasses in a paper published in Paris (1815). In 

1827 the curaiol af the Berlin botanical gardens 

published lists of plants under his care and included 

descriptions of B. glaucescens and B. arundinacea. 

In 1829, Christian Nees von Esenbeck, “a close 

friend of Goethe and a renowned botanist inter- 

ested in all branches of natural history, philosophy 

and SOCidl ethics one of the greatest agrostolo- 

gist5 Of all times,“? published a masterly treatise on 

the grasses of Brazil, in which bamboos were in- 

cluded. In 1835, he published the first taxonomic 

monograph in the world on bamboos, focused ex- 

clusively on Brazilian species, dividing the woody 

bamboos into two main groups, Barnbuseae and 

Arundinariae. A third group, Streptochaeteae, 

covered the bambusoid grasses, diminutive bam- 

boos found mainly as an understory plant in shady 

tropical forests between Mexico and Argentina, 

without economic importance and generally ig- 

nored by botanists since Nees. 

The Russian Franz Ruprecht, in 1839, pub- 

lished the first monograph on the bamboos, treating 

them as a subfamily of grasses, dividing the sixty- 

seven worldwide species into two groups, following 

Nees, describing only wc,ody bamboos. A distin- 

guished English soldier and botanist, W. Munro, 

published a monograph in 1868 on world bamboos 

that divided temperate species into Arundinariae, 

Arfhrostylideae, and Chusqueae, the last two cov- 

ering New World species. He introduced a new 

group, the Bacciferae, containing eight Asiatic gen- 

era, and retained the Bambuseae of Nees as well. 

S. Kurz, in twn !engthy articles published in 

The Indian forester on “Bamboo and Its Use’ 

(18761, provided the first extended treatment on 

bamboo in relation to human need in a European 

language. In 1878 (Paris) the Rivieres, father and 

son, published a tome of 364 pages, Les Bambous, 

scattered with many beautiful illustrations unsur- 

passed in any barnboo volume till now. The text is 

rich in practical gardening experience with many 

species in their long years of work in Europe and 

North Africa encompassing both hardy and tropical 

bamboos. 

lames Gamble, director of the imperial Forest 

School at Dehra Dun, India, published in 1896 an 

important monograph on Indian bamboos, fre- 

quently referred to in subsequent literature. In the 

same year The Bamboo Garden of Freeman-Mit- 

ford appeared, the classic Victorian description of 

hardy ornamental species that could survive in En- 

glish weather. Ernest Satow’s The Cultivation of 

Bamboos in /apan, mainly a translation of a Japa- 

nese horticultural work, appeared in 1899, laced 

with much bamboo lore and graced with a number 

of lovely watercolor plates. Les Bambusees (1913) 

of Edmund-Gustave Camus was largely a compila- 

tion of literature to that time. His daughter, Aimee 

Camus, in her 1935 Classification des Bambusees, 

published a number of new species and genera 

from Madagascar and other French colonies.‘,’ F. A. 

McClure (The Bamboos: a Fresh Perspecfive, 

1966) sums up much of the relevant past of bam- 

boo literature in conjunction with his own global 

experience, and charts the necessary future for 

bamboo research and development. 

CURRENT ASIAN RESEARCH: MODEL FOR 
WESTERN DEVELOPMENT 
A three-day international bamboo meeting in Sin- 

gapore (May 1980) provides a regional model for 

the sort of collaboration needed among Western 

nations with significant bamboo resources. A Cana- 

dian report on the gathering is abridged here for its 

own interest and as sample agenda for Western 

research. 

At least a third of the human race is using 

bamboo extensively, so “it is remarkable that there 

has never been in the past an international meeting 

of research scientists interested in bamboo.“J To 

review existing knowledge, consider problems pre- 

venting greater use, and identify regional research 

needs and priorities, the Singapore workshop was 

held, partly sponsored by the International Devel- 

opment Research Center (Ottawa, Canada) and the 

International Union of Forestry Research Organiza- 

tions (Vienna). Twenty-two participants from the 

East (Bangladesh, India, Japan, China, Indonesia, 

Philippines, Sri Lanka, Thailand, and Malaysia) and 

the West (Canada, England, West Germany, and 

the Netherlands) surveyed research, distribution, 
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times the bamboo reserves of Japan-and one third 

of India’s (1 hectare = 2.47 acres). Two million ha 

are devoted to Phyllostachys pubescent, scattered 

in twenty-three production bases and introduced in 

230 counties. Of 300 species in twenty-six genera 

in China, 200 bamboos from twenty-two genera 

are of commercial importance. Bamboo plantations 

form part of China’s reforestation plans, the nlost 

effective in the world. In the Yellow River valley, for 

example, groves of P. glauca, P. bambusoides, and 

other bamboos now cover 30,000 ha-four times 

their former extent. High-yield tactics such as selec- 

tive cutting to maintain grove nourishment, fertiliz- 

ing, loosening soil, weeding, and rational harvests 

have also increased size and weight of individual 

culms. 

Bamboo research departments have been es- 

tablished in the Chinese Academ.i of Forestry Ser- 

vices and related forestry colleges, as well as in 

provinces intensely cultivating P. pubescens. Bam- 

boo hybrids have been realized at the Hunan Bo- 

tanical Garden and the Cuangdong Provincial Re- 

search Institute of Forestry. Recent anatomy and 

physical and chemical property studies now permit 

identification of bamboo fragments found in ar- 

cheological excavations of sites seven thousand 

years old. Biological pest control is another re- 

search priority: There are 100 anti-bamboo bugs in 

China, and large-scale plantations invite large-scale 

problems. In the early 1960s stag-head disease 

damaged 700,000 ha of P. pubescens, and in 1975 

an equal area in the same province (Zheiiang; was 

infested by Algedonia coclesalis. Some nine million 

culms were lost in the two plagues7 (See also 

“Green China,” pp. 288-290.) 

India. 
Twenty genera, 113 species, cover 9.57 miNion ha, 

12.P percent of India’s total forest area, from sea 

level to 3,700 m in the Himalayas. Only 10 species 

are commercially exploited on a significant scale, 

with present estimated annual revenue from bam- 

boo at approximately $8.53 million (U.S.), less than 

$1 per ha, which gives some notion of the underex- 

ploitation of bamboo resources. The extensive re- 

search of the Forest Research Institute and Col- 

legs, Dehra Dun, has been treated in scattered 

portions of this book. Research with D. stric~us 

over the years provides a valuable model for similar 

depth studies of other bamboos elsewhere.8 

RESEARCH PRIORITIES. “For genetic upgrading of 

bamboos, a virgin field, the Forest Research Insti- 

Tissue culture. (A) The tip 
of a bamboo shoot pro- 
vides meristemdtic tis- 
sue-cells capable of divi- 
sion-that can produce, in 
a nurturing medium, thou- 
sands of times more pro- 
pagules than conventional 
means. Is) A minute piece 
is severed from the ti+a 
microchip containing all 
the data and chemical 
codes needed fo make this 
species, complete with !ts 
special stripes on leaves or 
unique air canals in rhi- 
zomes. (C) A grove that 

can arrest erosion on d 
hillside while providing the 
raw material for a village 
industry begins with a 
speck. Tissue culture, real- 
ized in other plants, is still 
in its infancy with bam- 
boo, but appears to be the 
relevant route to global 
sufficiency of elite bam- 
boos. Miniaturization, seen 
by Fuller and others as the 
thrust of all technology, 
finds its present expression 
in bamboo cultivation in 
tissue culture of the plant. 
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tute proposes three field stations in East, North, and 

South India for temperate, subtropical, and tropical 

species, with headquarters at Dehra Dun, to collect 

bamboo germ plasm from roughly one hundred 

wild Indian species, for growth in gene banks for 

evaluation and research. Genetic improvement of 

some ten top commercial species will be given high 

priority. Selected stands in certain areas will be con- 

served. 

“Work will inr lude surveying major bamboo 

drc’ds, ;tudylng for genetic diversity, selecting suit- 

able c lone5 for conservatton; collectmg material for 

t,txonomtc, c ytologir’ and palynologic studies; add- 

Ing to bulks variants ansing as bud-sports; rstahlish- 

111g oneparent progeny trials from seeds of \prc IPS 

that may occasionally come into flower, ~~v.tluating 

t)rogeny, V+Y ting drsirdhle ~c~*ril~n~~ .md c-loning 

I~II IIV’ 111 L 1~1r1.11 Ili.lk w,hlc 11 WIII .IIx) throw light on 

the breedrng svstcm ol the species; exploratory hy- 

bridization usin{; commercially important species of 

hr~~bu~ with R. arra (a constant-flowering bam- 

1x10/, \pcc ies of Arundindr,a with Indoc-a/amu.s 

rz/i~hl/,rna. an annual-flowering species, and so 

torth. studying the interspecific hybrids that may be 

realized 

“Nonav,ltldbility of seeds and transport of 

bulky propagule\ suggest the technique of tissue 

c-ulture and/or shoot culture in bamboos to make 

the exchange and establishment of germ plasm 

much easier. This research sSould be given high 

priority, as well as the flowering mechanism in 

bamboos-one of the pre&est botdnical mysteries. 

Control over flowering would provide material to 

taxonomists to determine generic affinities of vari- 

ous species, to breeders for controlled hybridiza- 

tion and progeny testing. This feat could serve the 

cause of both applied and fundamental science.“9 

Indonesia. 
Bamboo is in ddily use by the people, and employ- 

ment has “extended remarkably in the last few 

years.” Industrial demand is also large, but re- 

searchers ignore bamboo, and forestry personnel 

turn groves into pine plantations. There is no full- 

fledged Indonesian expert on the biology or tech- 

nology of bamboos. Many bamboo objects have 

been made obsolete by modern technology so the 

Lembaga Biologi Nasional (National Biologic Insti- 

tute) in Bogor initiated emergency ethnobotany 

bamboo studies in 1975, focusing on musical in- 

struments, fishing equipment, and wickerwork- 

particularly carrying baskets. A research priority is 

the role of bamboo in traditional javanese customs. 

The increased use of bamboo in landscaping is 

Jnder evaluation by students of the School of Car- 

den Architecture at the University of Trissakti, 

akarta. 

Use of bamboo for lightweight harvesting 

ooles has resulted in plans for large-scale plantings 

of M. biccifera in oil palm areas of Sumatra. Con- 

jtruction remains the most extensive popular use: in 

Central Celebes split bamboo is used for roof tiles. 

Scaffolding, bridges, smokehouses for tobacco, and 

iurnirure are common bamboo uses, and tribes 

weave mats, baskets, and so on in distinctive pat- 

terns. Toys, vases, carvings, and a thousand bric-a- 

brat are produced, and Tangcrang hats have be- 

come world famous. C. apus is much used, 

especially in West Java, for string. Waste branches 

provide valued firewood in some areas. 

During the war for independence, a shJrpcned 

bamboo spear became a well-known weapon with 

“a respectable place in modern Indonesian his- 

tory.” There is an ample traditional arsenal of bam- 

hoo weapons, and bamboo arrows are still used in 

West New Guinea. For centuries of Indonesians, 

bamboo was the first piece of earth to touch them 

on entry: A freshly split bamboo knife severed the 

umbilical cord, and males were circumcised with 

the same sharp instant instrument. 

West Java musical instruments depend on C. 

atter fbambu hitam), and only plants of this species 

grown in West lava are of the right quality and 

dimensions. Recently developed furniture and vil- 

lage handcraft industries, with enormous capital 

compared to instrument makers, are using this spe- 

cies and thus edging out the home-industry-sca!e 

instrument artisans. People have no extensive tradi- 

tions of growing bamboo, so regeneration is left to 

nature-adequate only to earlier population densi- 

ties and use. Quantities consumed in furniture are 

also a factor. A table and four chairs will use as much 

bamboo as an entire orchestra of instruments.” 

Japan. 
Makino, Tsuboi, and Muroi are among the early 

twentieth century bamboo students who laid the 

basis for the complex taxonomy of some 669 spe- 

cies in 13 genera which are native to Japan. Only 

a few are important in the national economy. 

Madake (Phyllostachys bambusoides) and moso 

(P. pubescens) make up 84 percent of Japan’s 

123,000 hectares of bamboo groves, and Arundi- 

naria simonii provides some 7-P percent of the 

harvest. Studies on pest control 111 in ing groves and 

preservation of harvested culms has intensified 
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since the 1960s. Harvest sea~n greatly influences 

susceptibility to attack; late fall i5 best, April-lune 

the worst time ior cutting in the Japanese climate. 

Anatomical studie5 have disclosed characteristic 

culms for each species in terms of length, wall thick- 

ness, and in length, diameter, and number of inter- 

node\. 

A paper mill wa\ 5hut down in the 19hOs, but 

rt’\t’arr h continues. An ancient technique using 

wood a\h at arnl+nt temperatures to defibrate 

\c,ung c uIm\ has been \turlird. A hand operated 

papt’r maker used by villagers combines bamboo 

pulp with other iiber\ ~cressfully, and the institute 

ot papermaklng In Kochi Prefecture is researching 

maI!-scale paper production frorn waste of bas- 

hrtrv ,lnd other UWS. Japanese research is extensive 

,Ind a( tlve. Lr5sard t 1980:47-56) provides a scan 

ot It whlc h ic, suggestive for any country wishing to 

tskpand it\ bamboo re5earc h and development. 

Malaysia. 
Fortb5trv 5tbrvice5 regard bamboos as weeds inter- 

trring with tirnbrr. Bamboo use is widespread but 

primarily small SC ~alle and cut from natural stands; 

cultivation i\ seldom practiced. Low durability is a 

problem. Incense sticks for Chinese religious rites 

art’ an important small industry, with 1978 exports 

valued at $654,080 CU.S.). The industrial sector is 

interested in canning shoot5 and producing light- 

weight bamboo harvesting poles for oil palms. A 

recently formed committee to coordinate research 

ha5 priorities of prrforrning taxonomic and eth- 

nobotanic research: establishing a living collection 

for research, teaching, and gene conservatinn; and 

preparing an identification guide to forty-four re- 

giondl species in seven genera.” 

Philippines. 
Of fifty-four specie5 in ten genera, eight are com- 

mercially important: B. biumednd, 6. vu/garis; D. 

L3tiilorus, D mfwillidnus; 5. lima, 5. lumampao; G. 

aspera, and C. levic. From 200,000 ha mentioned 

by Gamble in 1910, bamboo areas dropped to 

7,924 ha in 1978, or .03 percent of total land. It is 

not said whetiler private groves figure in this total. 

A research gap trom 1930 to 1 l)5? followed some 

earlier work, but revived interest since the late 

1950s still leaves much unkncwn: distribution, 

yield, current and future needs of bamboo indus- 

tries-all require more study. No Filipino taxono- 

n&t is involved with studies of Philippine bamboos. 

Harvests are not cut in a technically qualified man- 

ner. Rice, corn, sugar cane, and coconuts have 

edged out extensive nineteenth century bamboo 

pkntations. Spontaneous forests are found in all 

parts of the Philippines but are not large and are 

dirninishing from fires, grazing, and overcutting. 

There IS probab!y more cultivated than spontane- 

ous growth at present. Yield figures indicate the 

following culms per hectare: f3. blumeana, 7,000- 

8,000; 6. vulgaris. 9,000-10,000; S. lumampao, 

9,000-10,000. Sawale, an important woven wall 

m.ltting, is made from 5. lumampao. One intro- 

duced species of fhyllostachys-nigra, var. heno- 

n;s-grcjws well in the Philippines. Study center: 

Forest Research Institute. College, I.aguna.li 

Sri Lanka. 
Fourteen species have been listed for the country, 

five widely used: 8. orientalis, 8. vulgaris, 6. vulga- 

ris. var. vita&, D. giganteus, and 0. stridula. Bam- 

bo3 has never been culiivated systematically, and 

there has hardly been any research on propagation 

or utilization. “In view of the importance of bam- 

boo in the local economy, bamboo silviculture 

should be given mdre future importance de- 

m;nd will soon outstrip supply. The Forest 

Department is now contemplating the planting of 

bamboos.” Report from Research Division, Forest 

Department, Colombo.’ I 

Taiwan. 
Export of bamboo shoots and some twenty-five 

barnboo prcducts has been increasing steadily 

sinlIe 1960-61. With 1963 as a base year, the 1972 

index on the export value of bamboo shoots stood 

at 503, po!es and proccsscd PiGdUCtS ai :,218. 

Shoots are canned, preserved dry, boiled, salted, 

dehydrated, and shipped fresh. Development of 

new products include bamboo veneer, in 5-meter 

lengths (16.6 feet), thickness of 0.5 mm t.02 inch), 

used fcr plybamboo, trays, paneling and so forth. 

New processes include a dark brown coloring treat- 

melt for bamboo splits or veneers placed in 160°C 

kilns at 4 kg/cm* for 30-60 minutes. Hog pens, 

mushrcom culture hcuses, oyster stakes, and ba- 

nana supports are some of the main agricultural 

uses of bamboo, domestically. 

Computerized yield studies estimate 21.06 

metric tons of green, 15.35 metric tons of air-dried 

poles per hectare for a makino bamboo grove (P. 

makioni) with 9 m (30 feet) average height, an 

average density of three poles per square meter. 

Among fifty-four reported species, the chief 

used are P. makioni, P. edulis, D. latiilorus, B. old- 

hami, 6. stenostachys, and 8. dolichoclada. Stad- 



SOURCES AND DIRECTIONS 305 

ies on genetic variability of Taiwan’s 80,000 hec- 

tares of 0. /afiNorus and a selective breeding pro- 

gram for locating high-yield bamboo shoot clones 

have been initiated, using techniques of zymogra- 

phy. Analysis of peroxidase isozymes and micro- 

scopic study of leaf bristles and stomata reveal 

highly concentrated genetic variability in the west 

central part of Taiwan for this important species 

cultivated for both shoots and poles.r4 

Thailand. 
About 2.5 million acres produce an annual harvest 

of some 600 million culms. Of the forty-one species 

In twelve genera reported, T. siamensis, 1.1 million 

acres 1450,000 ha), and B. arundindced, 625,000 

acres (250,000 ha), are the most common, the first 

yielding 2,500-3,000 culms, 22-37 tons per acre 

r8.8-14.9 ton per hectare) annually; the second, 

around 62 tons per acre (24.7 tons per hectare). 

Groves are found in teak forests in the north, in 

evergreen or mixed deciduous forests in the south. 

Other important species include: Bambusa 

blumeana, nana, polymorpha, tulda, vulgaris; 

Dendrocalamus asper, brandisi, hamiltonii, longis- 

pathus, mcmbranaceus, strictus; Cephalosta- 

chyum pergracile, virgatum; Cigantochloa al- 

bociliata, nigrociliata, harskarliana, macrostdchys; 

Thyrsostachys olivcri. Tirar people eat a lot of bam- 

boo, so much so that shoots taken from natural 

forests are a main source of depletion. Study center: 

Bamboo Research Station, Kanchanaburi Province, 

southwest Thailand.rs 

Fishing rods of Thyrsostac-hys siamensis are a 

large export item, and export of D. asper shoots 

have a “great future.“‘6 For recent work with bam- 

boo cement, see “water storage” (pp, 66-67). 

RESEARCH CENTERS AND GROVES: A 
SCANT SAMPLING 
Note: Ministries of agriculture, forestry, and hous- 

ing; botany and architecture departments of univer- 

sities; arboretums and botanical gardens are all 

good places to start looking for active students of 

bamboo in any country. Other centers can be 

found, by country, in the reports above. 

Centers. 
FAR EAST. 

Forest Research Institute 
P.O. New Forest 
Dehra Dun, India 

Forest Research tn;ti:uta % 
Chittagong, Bangladesh 

Forestry Division 

Joint Commission on Rural Reconstruction 
37 Nan Hai Road 
Taipei, Taiwan 

Department of Forestry 
Kyoto University 
Kyoto, Japan 

Department of Agriculture and Natural Resources 
Manila, Philippines 

National Forestry Research Buredu 

Nanking, China 

WEST EUROPE. 
Tropical Products Institute 
56-62 Gray’s Inn Road 

London, WC 1. England 

LATIN AMERICA. 
lnstituto National de lnvestigadores Forestales 
Mexico, D.i. 

Centro de lnvestigacion del Bambu (CIBAM) 

rdcultad de Artes, Universidad National 

Ciudad Universitaria, Apartado Aereo 541 10 
Bogotd, Colombia (Oscar Hidalgol 

UNITED STATES. 
Division of Plant Exploration and Introduction 

Bureau of Plant Industry 
Washington, D.C. 

Department of Botany 

Smithsonian Institution 
Washington. D.C. 20560 
Main bamboo library in the West. 

Groves. 
UNITED STATES. 

USDA Plant Introduction Station 

Savannah, GA 31405 
(Nine miles south ol Savannah on Ogeechee 
Road. I 

George Darrow Groves 
5900 Bell Station Road 

Glenn Dale, MD 20769 

jungle Gardens 

Avery Island, Louisiana 
(Mcllhenny’s Groves, begun in 7970. m mid 
194Os, sixty-low species covered 80 acres.) 

Arboretum 
Golden Gate Park 
San Francisco, California 



306 THE BOOK OF BAMBOO 

Quail Botanical Gardens 
230 Quail Gardens Drive 

Encinitas, CA 92024 
(American Eamboo Society Coktion of some 
fifty-eight species, not all at the Y4 acre site al 

Quail.) (Cl. /ownal ABS /.l:lh-8.) 

Green Gulch Zen Center 

Rt. 1 
fvlill Valley, CA 94965 

CHINA. 
Lingnan Llniversity, Canton 
(600 .S~N~CS; brgun by McClure c. 1924.) 

IAP.\N. 
Fuji Bamboo Garden 

Nagahara, Cotemba 

Shizuoka Prefecture, Japan 

ENGLAND. 
Pitf White Bamboo Gardens 

Uplyme, Last Devon, England houfhwcst 
fnghdl 

LATIN AMERICA. 
Federal Agricultural Experiment Station 

Maydguez, Puerto Rico 
(USDA) 

Suchetepequez, Guatemala 

Santa Ana, El Salvador 

Lancetilla, Honduras 

El Recreo, Nicaragua 

I urnalba, Costa Rica 

Summit Gardens, Canal Zone, Panama 

Pichilingiie, Ecuador 

Escuela Experimental de Ia Moiind, Lima, Peru 

The American Bamboo Society. 
The American Bamboo Society was formed in 

1979, in California, “to fill a vacuum in bamboo 

culture and research that has existed since the 

USDA stopped large-scale bamboo research in 

1965. Following the examples of the Lingnan Uni- 

versity bamboo collection in Canton [begun by 

McClure in the 192Os] and the Fuji Bamboo Garden 

in Japan . . . the primary objectives are (1) To pro- 

vide information on ideniificaiion, propagation, and 

utilization of bamboos through a journal, library, 

and herbarium. (2) To promote use of elite species 

through distribution of plants to botanic gardens 

YOLLHf 1 RlmER 2 

THE 

JOURNAL 
or THE 

AMERICAN BAMBOO 

SOCIETY 

md eventually the general public. (3) To preserve 

md increase the number of bamboo species in the 

Jnited States, establishing a bamboo quarantine 

greenhouse in the- San Diego areA to impo:: ;z- 

ected species from foreign sources. (4) To maintain 

i bamboo garden to display beauty of mature plants 

and provide a means for research in the culture of 

3s large a number of species as possible.“” 

Quarantine. 
Early twentieth century bamboo plants from the 

3rient carried bamboo pests with them (see pp. 

225-226, pests, smuts, and rusts). All bamboo plant 

ntroduction has, in consequence, been regulated 

strictly by the USDA since 1918: “The importation 

ior any purpose of any variety of bamboo seed, 

4ants, or cuttings thereof capable of propagation 

is prohibited, except for experimental or scien- 

tific purposes by the Department of Agriculture.“‘8 

Permission to import bamboo can be obtained, 

however, by groups responsibly following govern- 

nent quarantine regulations, such as the American 

Bamboo Society. 

The /our& of the American Bamboo Society 



(1 .1:2-l 1) provides a useful survey of USDA intro- 

ductions from 1898-1975. Some 189 identified 

species and variants are included, together with a 

large number of introductions in which only the 

genus is named. 

Experimental bamboo farm. 
Bamboo gardens are important for the spread of 

bamboo plants and information, but something in 

the very size of bamboo clamors for a bamboo 

farm. Apart frorn large urban parks, there are few 

areas in cities with enough space IO establish large- 

sc-ale plantings together with the curing sheds, pre- 

servative rooms, workshops, and toolsheds that are 

required in growing, processing, and using bamboo. 

Granted the desire to extend the awareness of 

bamboo technology, a bamboo farm should in- 

clude, a5 vvell, facilities for prolonged visits from 

those who would like to learn its large-scale man- 

agement. The lack of such training facilities open to 

the public has resulted in the neglect of most ambi- 

tious plantings of bamboo in the West. Training 

bamboo cultivators, builders, inventors, artisans, 

salespeople, manufacturers, and messengers musl 

be a priority of my bamboo enterprise that hoper 

to survive the enthusiasm of its initiators, All these 

roles are required for large-scale commercial pro- 

duction of bamboo plants, lumber, and artifacts 
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Generations of bamboo proponents have come and 

gone in the United States and the West, and many 

of the groves they established have been destroyed 

or have fallen into complete neglect or underpro- 

duction for lack of young hands and minds to follow 

the old man’s affection for the plant. Where they 

still exist, they are the natural location in their re- 

gion for a farm-training bamboo village. 

A bamboo farm, by the nature of the plant, 

calls for a design quite different from a farm focused 

on wheat, corn, soybeans, or some other staple 

crop already well established in the agricultural 

economy of the West. The broad uses of the plant, 

still so scan.rry known among us, require a location 

where its versatility can be demonstrated. Bam- 

boo’s retarded cultural role implies a farm more 

experimental in nature than farming almost any 

other crop imaginable, with far more conscious 

public relations and public play than, say, a hog 

farm in the corn belt. 

WHOO’S WHOO: BAMBOO GREEN PAGES 
The World Directory of Bamboo Researchers lists 

203 students of bamboo from twenty-four coun- 

tries: Japan !54), the Philippines f31), India f24), 

Taiwan t22), Korea t15), Thailand (131, the United 

States t9), England f6), Bangladesh (5). China t4), 

West Germany t3), Australia, Malaysia, Mexico, 
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Nepal (2 each), Brazil, Burma, Canada, Chile, Co- 

lombia, France, New Zealand, South Africa, and 

West Somoa (1 each). The number irom Japan re- 

flects a pardonable regional bias, natural for a Japa- 

nese editor for an event in Japan. The few names 

from mainland China indicate an unfortunate infor- 

mation gap. But the twenty-nine pages of bamboo 

students i\ a welcome start in the necessary direc- 

tlon of ntttworklng the planetary student5 of the 

plant.“’ 

Obvlou5ly not every bamboo student in the 

\\orl(l 15 in this directory. Still their numbers in rela- 

tlon to th(l population at large are few. How many 

dot tor5, lawyers, etcetera, whatever have you met? 

How Inany student5 of bamboo have you stumbled 

,~rtr\\! Even in countries where bamboo is 

ticonomically important, bamboo researchers are 

the c’vc of the needle in the haystack. Lessard 

i I 980) lists home twenty who would be valuable 

lead5 In many countries East and West. The /ownal 

of thr American Bamboo Society provides contact 

cith it< mernber5. Bamboo flute people’s addresses 

,Ire dkdihbk Shepard Levenson. 

al50: A of 

and Arts, by Weiss, 

4th Brooklyn, I1 5.) 

World lists by 

of such distribution, studies, 

(propagation, methods, 

mum cycles), and sys- 

anatomy, and property 

biochemical biophysical of 

formation, dnd 

pulp mechanizdtion processing local 

for handicrafts, building 

and panels. 

the categories published 

and and experience the 

bamboo from U.S. Peru, 

is that is circus many 

but barker. are bamboo 

munications evolving for 

ing of plant the of 

ments peoples. Hidalgo, Colombia, 

a exception prove rule. architect, 

teacher the university Bogod, has 

time three (1974, 1981), 

a on shoestring (1981). of 

filmscript found Chapter pp. 23. 

has prolonged agitation 

a circle friends many 

and or a of 

that made Papa to in 

.Americd. works dn wdrmth 

enthusiasm, by constant interes 

bamboo among poorest “OSCd 

200 crazy,” agronomist us 

Colombia. bdd aren’t more 

his 

The need network: Bamboo Tube. 

Apart from Hidalgo and his welcome ilk, elsewhen 

by whatever grove, many more scientists are fret 

ting full time over their piece of the bamboo puzzle 

than are coordinating the vast masses of bamboo 

data, extracting a relevant \*ision of developrnen 

design and communicz;mg it in a way that can bl 

heard by the masses .vhom all this research is ulti 

mately meant to <erve. A great gulf is fixed betweet 

the expert in the lab and the campesino in the fielc 

that somehow must be bridged for bamboo to as 

sume its deserved prominence in the cultures ant 

economies of the world’s peoples. 

Bamboo messengers are needed, as is a plac 

and method to train them, and a publication t1 

share relevant experience with the larger worlc 

Those wishing to participate in the creation of sucl 

a center or centers in the West can communicatt 

Minimally, as an update some two years after publi 

cation, we intend mailing an irregular newsletter 

whose first objective will be to make availdble, b 

name, address, and phone if desired, a list of thos 

concerned with bamboo development in the We! 

and caring to share their concern with others. EX 

c3rpts of bamboc information provided by corrc 

spondents will hopefully find room for inclusior 

Send to Bamboo, Box 666, Bolinas, CA 94924. 

MESSAGE DESIGN 

This is not a book. 
This artifact is composed of equal parts sweat and 

affection, collaged almost completely of recycled, 

even ancient, thoughts perched for the moment in 

English but ready as a resting wren to reenter the 

common air that bathes the globe. It has no chemi- 

cal additives, is not toilet-trained, tamed, shaved, or 

built for sale. That those who need it most will sell 

hours of a brief life to buy it and read it is a chief 

defect of its design. It will knock down trees for 

pulp, and the nests in them, consume limited fossil 

fuels in its distribution. Some copies will be given to 

seduce the wrong lover or bought and given for 

Christmas to the wrong aunt, to lie silent seventeen 

years on a shelf and then burn to ash in a fire. 

Others will pass the hours of commuters, insom- 

niacs, and other compulsive readers. One copy- 



It could be the one in your hands-will meet the 

proper person at the proper time, infect a life with 

a life errand, repay the labor of conrpiling it, and 

compensate for the waste oi ten thousand copies 

that do not reach their intended objective of a des- 

trneci eyt 

At a 1965 exh:bitiotr of Magritte in Chicago, a 

woman stopped with her husband next t:) a paint- 

ing. squinted at the title, and read in rnidwestern 

Frtnc Ii. ” 'Cfv i n'ost pd.s urw pipf', ' But it is a 

p1pt.“’ ,inc! iurthermore, Madame, this is not a 

I~ook. A normal book is happy in d bookcase, but 

thts very inh of these words ac-hes to run over the 

,n,lrqn\ rntc) the woI Id. 

A quilt of quotes. 
Thl\ v, ark is rn large measure a quilt of quotes. We 

have attempted an organic anthoirgy drawn from 

bamboc: ‘rterature that IS rarely available even in the 

best Ilbrarres. A dialogue of many voices is always 

more useful than a monologue if the voices chosen 

arc’ artrc utatr But this method implies much editing 

I,) make the p~rces fit, filling gaps and pruning over- 

laps. We have made a virtue of the editing that 

necessrt\. Imposed. In addition to eliminating repeti- 

tion from selected quotes, we condensed them to 

their core tine of argument or information, rigor- 

ously prunrng, al\ivays remeinbering Jack Sprat, who 

de no fat , and Nietzsche, who hoped to say in a 

srnterrce whai others said in a book. 

We have inserted striking phrases or facts from 

the qur rrci author’s own total work if it served to 

heighter, the intensity, relevance, or eloquence of 

the cited observation. We have striven to preserve 

style as well as sense. For readability, we have 

eliminated the dots, brackets for minor supplied 

words, and other conventions of typography and 

scholarship. Our intent has not been-ever-to be- 

tray the original but to intensify the information per 

inch throughout a treatise whose amplitude de- 

mands economy of expression. 

In the case of material from general literary 

sources and a range of contemporary culture, these 

nonbamboo books are provided as samplings of the 

directions bamboo development studies rrtust take. 

The more subtle the grafting of any new crop or 

cultural innovation, the more chances for success- 

ful new life. These quotations-on shelter. educa- 

tion, and the whole spectrum of human values--are 

intended as a chorus of elders of the Global Village, 

which looks over our shoulders bent above this 

prolonged task. “The World wrote them, Goethe 

signed them,” one duthor said of his work. Our 
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intention has been to present the human reality of 

our time, in its roots and in its urgency, through the 

most complete voices of those who cared most 

deeply about the design choices confronting their 

species in its cultures and agricultures. 

For lack of space, many remain unquoted, or 

barely mentioned, who are in fact the invisible un- 

derpinning of this wotk and who describe its 

desired future trajectory-they ate usually noted 

and starred in the bibliography. Alexander, Itlich, 

Kern, Montessori, Mollison, Prest-these are 

among them. Others, like Qarrow, are sufficiently 

visible in a scan of tootnotes to indicate or.11 debt. 

Fracture survival. 
Survival rn fragmented times is always precarious 

because survival 15 wholistic. But the judo of nature 

makes IJSe of fractprre in interesting ways, trans- 

foiming breakdown into a technique of survival. 

Grab a iizard’s tail, and you find he is equipped to 

leave it squirming in your hand as he returns to his 

family. Pieces of an artwork could imitate this de- 

sign wisdom and, if possible, even improve it, leav- 

ing a tiny wriggly lizard living In the palm of your 

mind. Many pieces of thts book arc intended to 

form small wholes whose sense survives surgery 

from the surrounding anirrlal. They can be broken 

off easily and used in many contexts with no direct 

relation to bamboo. The Eastern respect and feeling 

that surround bamboo can find Western expression 

in many forms with no physical presence of the 

plant. Bamboo is not the only ally on the path to- 

wards bamboo attitudes. (See, for example, Earth 

Baskctry, Tod 1972.) 

Radio rapidea. 
Books should be designed to fit easily into radio. For 

thousands of millennia before written or printed 

words, there were -poken words. Books come long 

before radio’ in the chronology of invention, but 

what they deliver is more “modern’‘-the written 

word. Radio brings the ancient human voice to the 

ancient human ear. Present-day books should ac- 

knowledge radio as an ally by presenting informa- 

tion in a way that feels fluid on the tongue, with all 

the vigor and verve of speech. Information !>its 

should be brief and form complete wholes in them- 

selves, as well as portions of a larger whole. 

A series of five-minute radio talks on bamboo 

is available in English and Spanish from the author 

on request. Twenty segments on a single cassette 

are designed for a four-week series but can be com- 

bined to form longer portions of a shorter run. Bam- 
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boo music, flute and percussion, provides a recur- 

rent motif. Radio provides more broad and rapid 

idea diffusion than print and is particularly suited for 

village areas where bamboo is most relevant and 

books least used. The terrains for bamboo develop- 

ment imply both Spanish and English versions. Un- 

fortunately, no such series is available elsewhere for 

the 800 million or so planet residents who listen to 

these two tongues, culturally and geographically 

densely related, which dominate the West: Ingles- 

paiiol. 

Explanations are bad Zen. 

tie was the Village Explainer, 
excellent if you were a village; 
it not, not. 

--Gertrude Stein, of Ezra Pound 

Until now, we have more or less assumed the semi- 

tedious role of Village Explainer, spelling it out as 

plain as possible: long lists of Latin names and so on, 

a superbore if you don’t first feel the total bamboo 

conception. As this book moves to a close, we have 

resorted more to hint, hymn, fairy tale therapy, frag- 

ments of old masters, the shaggy, uncombed eye- 

brows of oracles to say It. Explanations are bad zen; 

they will die on the road home to our reknowable 

energy. Dvertell yields underlisten. Lakes rest in the 

shape of land under them. Design the message by 

the ear. 

Bamboo Ring 

Once upon a tale, there was a morning 
that round a wandering shoulder wrapped a 
road. 
A bend of it revealed, requesting kisses, 
a double ugly but seductive toad. 

Which done, she hopped before him to a 
vi//age, 
and taught en route a simpie song to sing 
that turned the toad into a shining maiden, 
and in her hand, a tiny bamboo ring. 

A// who tried it on wenf mildly crazy, 
and felt a funry hum until they died; 
the busy took the time to aid the lazy, 
the friend/y kept the lonely by their side. 

Elites of greed began to feed the others. 
Soldiers drqoped the gun and hugged the foe. 
Strangers treated strangers like their brothers- 
but that was long away and far ago. 

MESSENGER DESIGN: TACTICAL ATTITUDES 

The Chinese are the most numerous people on 

earth with the longest surviving cultural attic. They 

have the world’s most extensive archives on the art 

of meeting and the most ample ongoing laboratory 

to explore human relationships: one billion people 

means many meetings. Since their culture has 

proved so durable, their earliest conclusions on the 

methods for durable and meaningful meeting de- 

serve pondering. “Friendship” is our word for com- 

The point isn’t merely to understand 
history, but to enter and change it. 

-Karl Marx 

If you fall into a pit 
and three uninvited guests 
land later on top of you, 
welcome them cheerful/y. 

---I Ching 

Acupuncture is the art of effecting maximal positive 

reaction through minimal pressure, perfectly 

placed. The cultural equivalent of this economy of 

means is the stud; of all those who are poor .)r few 

in relation to the dimension of a prevailing error, but 

who, nevertheless, refuse to rrmain its victim. 

Traditional oriental hints ,.!n the art of cultural 

acupuncture are densely embedded in a long litera- 

ture on the Art of War, classically defined by Sun 

‘Tzu (c. 400 B.C.) and crowned by Miyamoto Musa- 

shi (1584-l 645); and in a long scrutiny of tactical 

attitudes for students of personal or cultural change, 

in such summations of Eastern philosophy as the 

/ Ching. Somewhat in the spirit of “flying white” 

brush strokes of sumi-e painting, we offer the barest 

suggestion of this rich heritage. 

Learning to meet: the I Ching. 

The bird, a nest. 
The spider, a web. 
The people, friendship. 

-William Blake 

life winds a lot. 
Sometimes it’s easy, 
sometimes it’s not. 
Sometimes you talk about it, 
sometimes you can’t. 
But when two friends share one inside, 
their hearts are iust there, 
like weather or air, 
and their words smell like flowers. 

-Confucius 
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The invention of the eight 
trigrams of the I Ching is 
attributed to the legendary 
Emperor Fu Hsi (2900 
B.C.). The straight (yang) 
and open (yin) lines which 
form the trigtams are styl- 
ized genitals. The unbro- 
ken and broken lines also 
suggest the erect stalk and 
emptiness, or node and in 
ternode, of bamboo, whir 
serve to rum up the basic 
rhythm of life. 

plete meeting. We are friends in direct proportion 

to our capacity to meet the enrircty of the other 

with the entirety of ourselves. Remaining friends is 

an art even more rare than becoming them, be- 

cause friendships also, like all mortal things, are 

buffeted by Change, the main and most mutant 

divinity in China’s ample pantheon. Change being 

the essence of life, learning to meet Change, 

becoming optimal mutants, the friend of Change 

rather than the victim, became the essence of learn- 

ing for the Chinese. 

Hard to start! Invite helpers-but don’t doze on 

their shoulder<. Keep changing in the midst of 

danger: that’s how complete people draw order 

from confuslon, like thunder wringing rain from 

clouds. 

They especially studied mood changes, rapid 

shifts in emotions, the inward weather of human 

nature, observable, with training, at first feel in our- 

selves and at second hand in the behavior of others. 

Tempers pop in the famtly, friends look like 

muddy pigs ior a earful of hoods-but ugly’s in 
the mind of the beholder. Friendship heals feuds, 

links families. Tight spots mean more room for 
friends; more friends mean more forgiveness. 

Forgive is lighter than grudge. First crying, then 
laughing. After fighting like crazy, we get sane 
and meet. 

Friendship, :he perfect meshing of weathers, was in 

some ways their ultimate art form, a process of 

mutual transformation. Friendship is an alchemy in 

which both lead and laboratory are another alche- 

mist. It is the most subtle instrument or condition for 

one’s personal growth available, an effective device 

of our emotions, rapid and sly beyond any ar!, or 

science to arouse our slumbering faculties to their 

most flourishing development. 

The more psychiatrists and “mental health per- 

sonnel” multiply among us, the more we announce 

the erosion of friendship in our culture. The need 

for such doctoring is rare if the heart and ear of an 

alert friend are available. The most mentally healthy 

culture, in facr, will be that which most fosters 

friendship in home, school, market-the whole fab- 

ric of a culture is based on the experience of friend- 

ship, because without this intimate and personal 

school of union it is doubtful that more impersonal 

or abstract cultural unities like towns and countries 

can have much human vitality. Friendship is even 

more basic than the life, liberty, and quest for hap- 

piness declared by Jefferson as fundamental rights 



317 THE BOOK OF BAMBOO 

of a democratic society, hecause even death or any 

lesser oppression can be tolerable in the embrace 

of ,riendship, but a life or liberty or happiness with- 

out it is something not only “less than human,” but 

less than animal or plant: frie dship is inherent to all 

natural forms of life. It is distinguished from many 

human art forms in that, like true ritual or a sense 

oi ‘* ceremony, ’ it can exist in the leanest times, 

v:ith minimal economic base. 

The lotub bloom\ or! muddy water In danger, 
dt~p hclles. thorn\. three years of wall and 
knottc*d rope. live \lmple dnd ioregr, decor. Brokp 
I\ I)t+~utliul: <I bowl of rice, a jug of wine-two 
CIII,\II !ltruer\ I\rta enough for the ctbrcmony. 

--I ihmg. 

When the people of China called bamboo the 

Frlrnd. It was no mean complement. Out of a 

bpwildenng abundance of species that botanists 

have declared [he broadest repository of flora in the 

world, they considered three plants Friend: the 

pine, the plum, and the bamboo. If you act on this 

hint and actually regard bamboos not only as per- 

sons, but as friends energetically devoted to your 

interests and responding to your attentive affection, 

a very diherent dimension of gardening can bloom 

ior vou even on your windowsill; and you can begin 

to experience that inter5pecies Affection is the es- 

sence not only of gardening but of being alive on 

the planet at all. 

Edch role or relationship has its place and labor 

-farmers to the field, lovers to bed or riverbank 

And friends! Shared work proves the most 

dcr ‘Ye bottle for this wine. Friendships without a 

shali j labor of some kind usually grow thin and 

die, or remain feebly latent, a possibility glimpsed 

but not explored or embodied. “Coming to meet” 

must be followed by the “holding together” of ac- 

tive friendship. 

Hold together with clear motive and consistent 
erergy thdt won’t quit. Then the rimid get sure 
Make friends of neighbors. Offer truth, like a fuli 
earthen bowl. Hold on tight to the best in others. 
Holding together is not just hanging out. 

FORGIVENESS: THE GENTLE CENTER OF FRIENDSHIP. 

Getting to know bamboo, you quickly get to want 

to know it better. The only thing that grows as 

quickly as bamboo is interest in it. This interest 

propels you to work with bamboo in some way, 

and working with this Friend you find that work of 

any significant scale implies working with human 

friends also-which can be a path to estrangement 

unless friends are skillful at fostering a durable rela- 

tionship. Forgiveness, an ability to make a fresh 

start, is absolutely basic to this skill, and there is no 

more accurate measure of our capacity for friend- 

ship than our capacity to forgive. 

Governments and large corporations have, in 

general, shown only sporadic interest in bamboo, 

which yields less rapid ireturn on investment than 

armaments or automobiles. So immediate bamboo 

development in the West will depend much on an 

initial widespread popular concern, groups of peo- 

pie coordinating their creative energies. They must 

do this not for a week, month, or year, but in a 

durable manner, tuned to the ample rhythm and 

nature of bamboo, not to the spastic rhythms of 

whim or momentary fad. They will often find it 

necessary to forgive one another a certain madden- 

ing resistance to creative union. This resistance to 

significant union is a nuisance with a thousand faces 

that is built into us at deep levels of our competitive 

cultural imprint. It often compel5 groups to ravel at 

evening what they weave by day, like Penelope 

stalling the suitors, but without the steady sanity of 

her hidden cause. 

For the modern West, the social unit is the 

individual, the supposedly separate, supposedly sa- 

cred “I.” More traditional cultures generally see our 

human reality more as a web or relationship, a co- 

creation with others rather than a piece of Private 

Property surrounded, psychologically, by a cyclone 

fence. The I Ching is one ancient vision of a fruitful 

and harmonious inter-survival of the person, friend- 

ships, the iamily, the community, and the state. The 

sexist and hierarchic “superior man” of Wilhelm’s 

familiar translation we would amend to the “com- 

plete person.” 

SMALL CHANGE. 

Complete people fix scenes in their act. Small 
change adds up. Comr home again to the real 
little world dround you. Keep your steps open 
dnd watch your eyes. 

Complete people are approachable, always 
reddy to share knowledge, without limits of 

tolerance and care for the people. Yielding, but 
firm in m.)vement; serious about lightening the 
Inner life; treating the crude gently, crossing the 
river firmly; neither lost in the distant, nor 
enmeshed in the near; dwelling in essentials with 
devotion. 

Finish before starting again. Complete people 
make complete acts. Cc>Tplete acts make 
incomplete people complete. But if things grind 
to a halt don’t fight it. Time to breathe, watch. 
Complete people fall back on their insides to 
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Sun Tzu: The Art of War. 

I/-rc~ Arc o/ LZ/,lr. \aid IO br composed by Sun Tzu 

,Irountl -KK-.s~O II.<.., i\ the earl&t in a long linedgr 

oi E,l\tern cla\Gc\ on thcx martial art\. It has re- 

rnainthd one ot the mo\t cons&cd to the present 

da\, a brclsidc~ booh oi Mao t&t has dcrplv in- 

fluent-ed both japanc~c~ ,~nd Russian military theo- 

ri\t+ a\ well. For Sun T/u, the besi war is the one 

that ~uccc~~4ul diplomat ;; makes unnecessCq: “To 

tight <I thow~~nci times and win C’ thousand times is 

not that l+sGng of l&ssings; *‘\ to ht,at the other 

fc4low withllut ever getting inlo thtb Lght.” This mili- 

tary vrrsion oi the grntle art OI PV!J LVPI, “not 

doing, reflrc t5 the .imt’ rt~~prct for -mptinrss and 

r(Ac clptivity wt’ h,ive \VCV~ in orit,ntal philosophy and 

,irt. The marrow of war for Sun Tru, the fluid bones 

of the battle, is sh,lpeles~ness~thtl same ilexible 

emptiness described as the gate to the “wonder 

realm” in Zen. “Don’t repeat a winning tactic. 

Rathrr, mold your actions to an infinite variety. 

The good genwal: head- 
quarters with heart. 

Samurai such as Mivamot 
Musashi staked their lives 
on their awareness. The 
buried tre.wwe in his 
“‘map of tactics” ;s a spirit 
that refuse.s defeat. 

Water takes the shape of ground below it. Design 

your battle by your enemy. War ar;d water have no 

constant shape.” 

THE COO3 GENERAL: HEADQUARTERS WITH HEART. 

A c-rucial character in the art of war i> “the good 

general.” He is Sun Tzu’s complete person, head- 

quarters with heart. 

Sun Tzu finds that the heart of leadership re- 

sides in physical solidarity with the led. This opinion 

departs vigorously from contemporary style, in 

which all countries, regardless of their political 

creed, believe firmly in soft couches in their embas- 

sies and an impr-ssive limousine to lead the parade. 

The Minister of Housing is not homeless. The Minis- 

ter of Agriculture is not hungry. The Minister of 

Health is not sick without doctor. The Minister of 

Transport is not hitching or riding a bus. The Minis- 

ter of Labor is not unemployed. Hard to design a 

cultural pattern in which the leaders truly experi- 

ence and remain in touch with the pain and possi- 

ble exits from pain for the very poor, but here is 

what the oldest consulted classic of a flourishing 

contemporary art has to say about opening the third 

eye of enliglitened management: 

The good genet;l doesn’t think of fame while 

advancing or of shame in retreat. He only thinks 
to protect the people. He is anxious a5 a 
grandmother for the army, so they will go into 

the deepest valleys. Thin coats feel warmer at his 

word. He eats and wears what the troops eat 
and wear He doesn’t ride if others are walking. 

He carries his own rations and sleeps on the 
ground like everyone else. 

He doesn’t carry an umbrella in the summer, 
or get more blankets in the snow. When the 

whole army has water, he drinks. When the food 
is ready for the whole army, he eats. When all 
the walls in the camp are built, he thinks of his 
own roof then. 
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&map of tack 
Hard to keep trar k of the true Way. 5114 and every art and tools oi all trades. fudge 

shallow Jnd ‘ire 41 of It. J spontaneou4y proflt and See the 

likr ,> ror\d in of your on unseen. trifles. Do useless. Scan 

ground. on Large 5cale. The secret of strategv i5 ‘1 \plrlt 
Word5 miss the wry. You have to feel it in which refuses defeat 

your body, from your hcs.irt. Spirit: determmrd Time IS In everything, even the void. All 

,lnci c ,ilm- 111 c riG\ or everyci.ly lifr. Not tense, things rise and fall. Knowing the rhvthm of 
not r(ac klc+s. Nlllthtsr csxcited nor down in the thing\, you c ‘an strike naturally. Knowing their 
mouth. To rl friend-clear water in the timing and using surprise timing, aware timing. a 
wlldernrs\; .Inti to J foe -~ invtsible. void timin% -battles are won. Knowing the Wdv 

Big proplc should know how It feels to be broadly, you ice it everywhere: don’t die with 

llttl<*; little people, how It frcls to be big Hut your weapon idle in your hand. 
don’t he fooled by role5 or bodies: the open, Masters of strategy know and deploy the 
unlr,t\hed spirit. the original energy, sees from people. They know abilities and imitations. 
,,bc)ve the hodv, (an’t be llrd to, and stays Awdre of limits, encouraging ii necessdrv, dsking 
steady torn undtar \trc+\. nothing unreasonable. pasing constantly among 

Want to learn the w,ly of strategy! Think the people. 
J~fltlt this: thtx tr,lcher, the needk: the student, All ways have byways. Small shifts in 
~h,b thr4 f’ra ilc(’ tl,ly and night. dlrrctions get big,. Straying from the Way, your 

RIB’s cusy IO spot. Hdrd to glee Smell. Big \pint lose\ II. Look at the world: vou’ll find 

group\ move 40~. , 70 th(y’rts predittablc, while I’rople for Sdlr. Edger to make II, anything for J 
r,nr ,Il,,ne can c h,lngc’ mmci fa\t. Thlnh ahout buck Somebodv one e s,Gd, “Unripe strategy i\ 
th,lt .\ guide to gnef.” Sure 15 true. 

Think honestly. Tr,lln in the WJV. Know -Musahl 

Miyamoto Musashi. 
Miyamoto Musashi, the sr\,nteelih century Japa- 

nese sword saint (1584-l 645), distilled a life’s ex- 

perience in a brief work composed just before his 

death, The Book of ~hr five Rings. Musashi is still 

carefully consulted by executives of Japanese multi- 

national corporations to plot global tactics, and has 

become a guru to Wall Street strategists as well. 

THE EDEN OF EFFORT AND THE EDEN Oi EASE. To 

those disturbed by the basic military metaphor in 

the Sun Tzu and Musashi material, we would sug- 

gest that even for the most nonviolent of all possible 

pacifists it serves to Know Thy Enemy-if these 

indeed be such-and salvage frotn their methods 

whatever tactical principles can be applied, in an 

inventive manner, to bloodless, cultural revolution 

on the planet. 

William James, in an essay called “The Moral 

Equivalerlt of War,” finds struggle so central an as- 

pect of our nature that he believes we can gradually 

eliminate the gross horror of war from human cul- 

tures only by providing creative cultural expres- 

sions for its energy that are of equal intensity and 

magnitude. He suggests an Eden of creative Effort 

as a more interesting and engaging alternative to the 

Eden of Ease, the dream of effortless and expanding 

convenience infecting our late twentieth cen:ury 

Western imagination even more than it did the late 

nineteenth century psychology that lames pos- 

sessed and addressed. 

Many shrewd people, perhaps correctly, feel 

it’s sentimental to imagine that the Revolution 

needn’t be red. But revolutionary style is itself 

evolving. A serious global effort could achieve a 

revolution in revolution design, perhaps, and blue- 

print a green, ecological revolution in such detail 

ihat it occurred. The accurate culture map becomes 

the territory. 

But peace isn’t lazy. We must fling ourselves 

into cultural revolution on the planet with the pas- 

sion and energy that in the past have been reserved 

for war. Anything less than the everything of our 

unleashed capacities is perhaps, at this eleventh 

In his “Moral Equivalent of 
War, ” William James sog- 
gests that the human rdce 
must evolve credtive out- 
lets for aggrekve energy; 
we must not merely boy- 
cott belligerence but, imi- 
tating the medeivdt dkhe- 
mists who sought to 
transform base metals into 
gold, create more credible 
and positive communal 7’ 
oudets for that enerev., 
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hour, not enough to make a revolution kind to the 

planet, and mending without blood. 

As you read the words (5’ this single sentence, 

four or five people, mostly children. have died of 

hunger, and forty or fifty more have been born. 

There is no place here anymore for people who 

don’t want to share. How can we let thern know 

that, quickly, and without a gun! 

REKNG-WABLE ENERGY 

Cultural meristem. 

The mrristem, or meristematic tissue, of a plant 

refers to that part where the cells are still capdble 

ot division (word root is from Gr. meristos, divisa- 

blew. All tissue can be divided, in our understanding, 

Into three parts: dedd, or merely living, or both 

11v11rg and productive of new life. This book is about 

innovation in culture (Barnett 19531, and so is ad- 

dressed mainly to the cultural meristem, those still 

budding, still able to divide clearly in themselves 

the new from the old, scrutinize their attitudes and 

acts to 5w if they proceed from a frozen past or 

vdtid dnd fluid future, from parts of them dying, or 

from parts being born. 

The inward meristem, where we are still 

breeding, have the innocence to enjoy ourselves 

and the courage to imagine that people can indeed 

create therr world, is what Carlos Castaneda’s holy 

Yaqui or Yankee hoax, Don Juan, calls “a path with 

heart,” which feeds you every step of the way. At 

every step of it diverge the paths of phantoms, 

promising food and the way home, onlv to mislead 

you. Whether bamboo be heart or phantom lies in 

the hand behind the use, in you. But the bamboo 

path, unlike many, at least has the distinct possibil- 

ity of heart, health, hearth, wholeness, a durable 

sanity, a wdy home. 

We are less likely to lose our way on the way 

by following the true cultural meristem of our chil- 

dren, the budding point of social change. “Give me 

d lever tong enough and place to stand,” says Ar- 

chimedes, “and I’ll move the world.” The world is 

moving on its own, but its trajectory is more deflect- 

able than our directors dream. It is up to the people, 

not to “take charge” in imitation of our “leaders,” 

but to learn the subtle art of nudging their lives and 

their history in more hedling directions than are 

presently the general issue of the surrounding cul- 

tural design. 

The long lever we have chosen to nudge the 

world is bamboo; the place to stand, child mind, 

he kingdom of kids. 

(INDEREDEN:THE OPTIMAL ORPHANAGE. The cry of 

he global orphan is becoming a huge sound, not to 

ae silenced, on the human doorstep. It seems more 

aromising to regard this as an opportunity than as 

a problem. 

Children of war, abandoned as garbage not 

worth looting, are in fact the neglected treasure of 

t, more valuable per acre than any land or resource 

;he enemies could contest. Bucky Fuller computed 

n the ’60s that it would require some 28 city blocks 

3f computers to roughly approximate--never ex- 

haust-the capacities of the human intellect, gran- 

daddy computer stored in each of us, complete 

with that wondrous capacity to clone-with the 

help of an opposite equal to our biology. 

So orphans can be seen as the chief booty of 

war, whose value is completely overlooked by the 

civil idiots who incite, supply, and wage wars to 

begin with. None or few of them are women, who 

know what it costs to bear and raise children only 

to say goodbye forever when the full possibility of 

their adult being has just begun, only to watch them 

leave to die for causes requiring ever more cosmet- 

ics to appear rernotely glorious. 

Nations-like the U.S.-that leave a sea of or- 

phans in the wake of their fleets, could do better 

than erect marbled memorials back home to their 

wasted sons. A fitter monument to war would be an 

optimal orphanage, designed to foster the creative 

vitality of war’s youngest victims so effectively that 

they become bright agents of peace, architects of 

the higher harmonies that our race must learn soon 

to erect in its fisty midst if we are to survive at all. 

Bamboo for centuries in China was regarded as 

an optimal godfather. Placing a child under the pro- 

tective adoption of a grove brought the best of all 

possible luck-so choosing bamboo as the patron 

plant of an orphanage seems in complete harmony 

with its ancient oriental role. We invite residents of 

the United States especially to participate in this 

task, because building a bamboo orphanage in Cen- 

tral America in 1984-famous as the date of Or- 

well’s hell-seems an appropriate and durable ex- 

pression of solidarity with the people of that region, 

whose death rate and orphan index is considerably 

heightened at present through United States aid. 

The most terrible apparent disadvantage is no lid to 

the original energy of new life, if fostered with alert 

love and earth awareness. Montessori in a slum of 

Rome, George Washington Carver with the chil- 



dren of poor black farmers and exhausted soil of 

Alabamd, hdve demonstrated that when ordinary 

human nature even in its most socially deprived 

forms is tended at the start in its learning to learn 

(what mainly makes us human) with affectionate 

and creative use of the methods of science-the 

miraculous can become the norm. 

“The gate of the Great Learning lies in watch- 

ing, with affection, how the people grow,” say the 

Confucians. The greatest learning treats of the pat- 

terns of learning. These are best learned by focusing 

our lens on our own mirror: human nature in the 

forrn of new life, the reknowable energy of child- 

mind in full flourish of development. “When going 

into the woods to cut an ax handle, the model is not 

far off,” say the Chinese. Human nature is at our 

elbow always, but most vibrantly so when we are 

surrounded and encouraged by new versions of our 

own creative energy. We have spoken often in 

these pages of appropriate technology, village tech- 

nology, or technology “with a human face.” Look- 

ing more deeply at the aims that direct cultures and 

define their stature, we could perhaps more accu- 

rately divide our human doing into the technology 

of service and the technology of profits-and pain. 

Proplrs’ options on the rarfh are plaint 
wandrr a thousand valleys and you’ll find 
a million villages, IM,O sfa~cs of mind- 
a ~fafc of service and a .sfafr of pain. 

-Sufi Proverb 

BAMBOO Box SEAT ON A TINY WAR. Much of this 

book was composed in a country-Nicaragua- 

presently under heavy United States economic and 

military pressure. We were North American tec- 

nicos-agricultural technical advisors-working 

from 1981 to 1983 with the Sandinista Ministries of 

Agriculture and Education. Our work included har- 

vestrng bamboo in groves in Zelaya 30 miles away 

from where our Cuban counterparts were being 

killed among their crops by Contras fcounter-revo- 

lutionaries) financed by the United States. We were 

frequently mistaken for Cubans in the small villages; 

we, too, could be killed by American aid. 

One night, bridges suddenly blew up at se’:eral 

In Nicaragua, groves of species of bamboc to the 
elite bamboos exist in El craftsmen most dependent 
Recreo, Zetaya, an easy on the plant for their liveii- 
float down the Hidden hood is a priority in many 
River to Rama, an inland Latin American countries. 
port five days from Miami El Recreo and Catarina 
and New Orleans. Primary have been chosen as the 
bamboo consumption is in poles of an experimental 
Catarina, a basketmaking project exploring formats 
village in the low moon- for effective bamboo de- 
tains south of Managua vefopment on a national 
overlooking Lake Nicara- level in the West. 
goa. Introducing the best 

locations in the country, just before a scheduled 

field trip with our local school in Catarina near Ma- 

saya in western Nicaragua, to harvest at the govern- 

ment’s collection of elite oriental bamboos in El 

Recreo, in the east. Preparations for the trip had 

been going on for three months, budgets submitted 

to the Ministry of Education, permissions formally 

secured from the Ministry of Agriculture, the cash, 

by some miracle, actually in our hands. We woke 

up, a day before departure, to a national state of 

emergency; militia or soldiers at all bridges in the 

country on major roads; the history of U.S. inter- 

vention summarized once more in the press; and 

parents unwilling to have their muchachos travel 

150 dangerous miles from home to harvest bam- 

boo, in Zelaya, of all places. We stopped trying to 

get them to distinguish between northern Zelaya, 

where most of the fighting was, and central Zelaya, 

where we were going, when the afternoon paper 

published accounts of the death of Cuban agrono- 

mists near the central Zelaya groves. Our work 

force dwindled from twenty to two. 

In El Salvador, we had already found our re- 

search surrounded by war: a fresh corpse near the 

bamboo groves the day we arrived at the experi- 

mental station in Santa Ana, some 30 miles north- 

west of San Salvador, and another shot down on 

the street as we rode home on the bus. I reached 

for my camera, and a friend shoved it back in my 

lap. “Just shoot bamboo. And don’t go out after 

dark. It’s still supposedly legal for groups of three 

people or less, but you may meet a soldier who 

can’t rsunt” (July 1980). But we did go out, sleep- 

less, around 11, and again around 3 A.M., and found 

all at peace in San Salvador, in our sector, only the 
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lights of the funeral home burning between the 

Hotel of Saint Anthony (patron of pigs) and the bus 

station. The undertakers in Central America have 

their hands full of money and blood. 

We saw enough that it has become a struggle 

to maintain the orderly voice dssumed in these 

pages. As Tolstoy said a long time ago in the face 

of equally intolerable outrage, “I cannot keep si- 

lent,” 

I have a scream. But better to sing it, and shape 

it into durable resistance of botdnicat activists. Bet- 

ter to keep a small fire burning in prevailing dark- 

mess. ready for the chilly children of the coming 

d,wll. 

Come without a book or banner. 

In Nt=w !‘ork, fhfw c-rooned d concrrle siren 
tunr.5 lhaf itched in edfs dcross d sed: 
“Send me your fedrs, your toiled and bdrrcn, 
your thronging masses, longing to be Iree .” 

Frrrwdys arched above the stdrtled iarmer. 
Fa//out lurked bencdth fhe leaves of grass. 
The torch of Frredom in the harbor 
was muffed and shoved, still smoking, up Her 
PdSt- 

So we must act, but in d tranquil manner; 
rest, but wdkeiul to the dream,. 
come without a book or banner: 
how we move is what we mean. 

Raise the child and weed the garden- 
Nature’s play is never done. 
Praise the wild and free the warden, 
cram a cdfrol up his gun. 

Pile your bullets la/k than d mountain; 
pack the bloody oceans in a pail; 
but life is nof a buckef, but a fountain. 
And the truly /fee drr nol ior sale. 

CHAPTER 10 
0. The Fool; Tarot pack adapted from Waite. 
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A 
adventitious. occurnng in an 
unusual position, “adventuring.” “In 
the bamboos, and in other grasses 
a:, ~v;cII, :he principal complement of 

roots is adventitious, arising at the 
nodes of culms and rhizomes, and 

not from the primordial root.” 
(McClure 1966:296) 

aerial. above ground, as In “atonal 

roots.” 
albino. white, pale; without or with 

lrttle chlorophyll. 
ah-stridtus. white lined. 

dngustifolius. narrow leaf. 
drgenfeus. silvered. 

drundo. reed, 

dureus. golden. 
auricle. earlike growth; In culm 
sheaths, a small growth on each 

side of the ligule tq.v.1. 

duricomus. golden haired. 
axis. the crntral column of the 

inflorescence tq.v.1. The marnstream 

and root. (Oxlord English 
Dictionary 1971:600) 

bloom. waxy deposit on new 

rulms, white or blue white, excreted 

as waterprooting to protect the soft 

wood of young bamboos 

branch complement. group of 
branches at culm nodes. 

branch sheath. protective covering 
borne at each node of branches, 

similar in form and fi;nction :o culm 

and rhizome sheaths. 

r 
i, 

caespitose. f L. caespitosus, from 

caespes, sod) growing in tufts, or 

close clumps, as in bamboos with 
sympodial rhizomes. 

cdldmus. reed. 

Chimorlobdmbusd. G. cheimijn, 
winter) a hardy bamboo genus 
named for its rare habit of shooting 
in late fall or winter. 

chino. of China. 

chrysdnthus. golden yellow. 
circumaxial. around an a& as a 
sheath or ring of adventitious roots 

that completely circles a culm node. 
clone. “group of ctiltivated plants 

produced vegetatively from one 
original seedling or stock.” (La .vson 

1968: 178) 
culm. (L. cu/mus, stalk) the stem of 

a bamboo plant that emerges from 

the underground rhizome and bears 
branches. 

culm sheath. husklike protective 
covering attached at each node of 

culm whose distinctive coloring and 
shape serves perl;aps more than any 

other organ to distinguish species 
within a genus of bamboos. 

cultivar. “seedling sports from a 

species which have multiplied from 

a single clonal source.” (Lawson 

1968:40) A sport is a plant 
abnormally departing, especially in 
form or color, from the parent 

stock; a spontaneous mutation. 

deciduous. falling ott; shedding 

leaves annually; also applied to 
cu!m sheaths or other organ;; the 

opposite of persistent. 

dentate. “toothed”; with toothlike 

notches. 

l-l 
humilis. of low growth. 

diaphragm. (Cr. diaphragma, a 
partition wall) the internal division 

between internodes at each node. 

diffuse. (L. difusus, spread out) 
grove formation when growing with 

some distance between culms. 

typical of most temperate 

monopodial bamboos and those 
sympodial species with long-necked 

rhizomes such as Cuadua species 
or Melocanna baccifera. 
disticbus. arranged in two rows. 

inflorescence. collective flower of a 

plant. 
intermediary veins. fine veins 

between secondary veins of leaves, 

parallel to them. 
internode. segment of culm, 
branch, or rhizome between nodes. 

F 
edulis. edible. 
efflorescence. powdery crust that 

covers a surface. 
r3eCiuS. 3pright. ereci. 

t 

fdlcdlus. sickle-shaped. 
fdsfuosus. bountiful, stately. 

fistulose. (L. listula, a pipe) hollow, 
like culm internodes and branches 

of most bamboos. 
flexuosus. bending, zigzag. 

G 
geniculate. fL. geniculafus, with 
bended kneel bent at an abrupt 

angle; zigzag. 
giganteus. gigantic; larger than the 

type. 
glabrous. free from hairs; smooth. 

glaucous. a dull bluish green, 
usually with a matt surface. 

grdmineus. grasslike. 

gregarious. (L. gregarius, of a flock 
or herd) simultaneous flowering of a 

given generation of bamboo plants. 

(Cf. sporadic.) 
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J 
japonictrs. of Japan. 

lanceolafe. lance-shaped. 

lepiomorph. (Cr. Irpto~, thm; 
morphe, form) McClure’s term 

I1 966:25) to describe the 
monopodial, temperatr, running 
bamboo rhizome. (See 

pachymorph.) 
ligule. ii. /&/a, d llttle tongue) the 

projecting rim at the tip of a culm 

sheath between the auricles on the 
Inntlr side where the sheath blade is 
a&ached. 

lumen. (I-., opening; pl. lumena) the 
hollow central cavity of culm, 

branch, or rhizomcl. 

M 
macrospermus. bearing long seeds. 
marmoreus. marblelike. 
meristem. (Cr. mwrttos divisible) 
tissue in which cell division and 

growth are active or potential. 

milk. gentle, defenceless, without 
thorns or spines. 
monopodial. (Cr. monos, one; 

podos. foot) a term coined by 

McClure (1925) to describe the long 

rhizome of running, temperate-zone 
bamboos. 

morphology. (Cr. morphe, form; 

logos, word or account) study of 
plant or animal forms. 

multiplex. manifold. 

N 
nanus. dwarf. 

niger. blat k. 

nipponku.5. of Japan. 
nitidus. shinin:, smooth, or clear, 

nobilis. noble or stately. 
node. CL. nodus, knot) the joint 

hetween hollow segments oi a 

culm, branch, or rhizome; the point 
at which a rigid membrane of 

vascular bundles lends strength to 

an axis of bamboo by crossing it 
irom wall to wall. 

l-l u 
oral setae. the crinkly hairs on 

auricles of culm sheaths, sometimes 

called the shoulder bristles when 

auricles are absent. 

P 
pachymorph. (Cr. pachys, thick; 

morphr, form) term coined by 
McClure I1 966:24) to designate the 

squat, short rhizome typical of 
tropical bamboos. Also called 
sympodial. 

pa/m&us. lobed; divided into five 
lobe\ like a hand. 

panicubfus. CL., tufted) having tufts 
or panicles (pyramIdal clusters) of 
flowers. 

parenchyma. (Cr. parenchein. to 
pour in beside) fundamental or 
ground tissue, such as pith, 
composed of thin-walled, 

undifferentiated cells. 

persistent. (L. persisfens, remaining 
in place) not deciduous; said of 
organs such as culm sheaths that 

rrmdln In place after fulfilling their 

function. 

f~~yllostachys. (Cr. phyllon, leaf; 
stdchys, spike) commercially 

Important genus of bamboos native 

io Chind dnd Japan. 

PA. “plant introduction.” 
abbreviation used by USIIA, 

prefixed to a permanent Fdentifying 
number assigned to each lot of 

living plant material (seeds, plants, 
or cuttings) accessioned in its record 

of plant introductions. 
pith. sponge ce!lu!ar tissue m cufms 
and branches. 

Poaceae. the grass family. 

primordium. (L., the beginning; pl. 
primordia) an outgrowth-such as a 

branch or root -in an early dormant 
state or in its earliest recognizable 
condition. 

proliferation. (L. pro/es, offspiing; 
lero, t bear) “Bearing progeny as 

offshoots” (Jachson 1949). “The 
rapid multiplication of members of a 

branch complement by the prompt 
awakening of buds at the proximal 

nodes of the component members. 

The proliferation of the culm itself 

by the same process (without the 
intercalation of a rhizome) is called 
stooling or tillering” (McClure 
1966:3 1 1). 

prophyllum. CL., first leaf; pl. 

prophylla) a sheath at the first node 

of a branch; lacks blade, auricles, 
and ligule. 

proximal. CL. proximus, nearest) 
located at or near the base of an 

axis or organ; basal. The opposite of 
distal. 

puberulus. somewhat downy. 
pubescens. hairy or downy. 

pumilis. low, little, or dwarfed 
puncfatus. marked with dots or 

3pots. 

pygmaeus. dwarfed; quite sma!! 

R 
rdmosus. having many branches. 

reficulatus. netted, resembhng a 
network. 

rhizome. (Gr. rhizoma, a mass of 
roots) a food-storing branch of the 

underground system of growth in 
bamboos from buds of which culms 

emerge above ground. Popularly 
known as roofstock, rhizomes are 

bdsically of two forms: sympodial 

(tropical, clumping, pachymorph) 
dnd monopodial (temperate, 
running, leptomorph). 

rhizome sheath. husklike protective 
organ attached basally to each 

rhizome node. 

secondary veins. veins on a leaf 
running from base to tip on both 

sides of midrib; considerably more 
prominent than intermediary veins. 

septum. fpl. septa) partition or 
dividing wall of tissue. 

sheath. an enveloping organ 

attached at its base to the nodes of 
rhizomes, culms, and branches in 

bamboos, designed to protect the 
tender tissue during growth. 

Mid-culm sheaths are valuable 

identification means for 
distinguishing species. 

shoot. (AS. sceotan, to move 
rapidly) as a noun, signifies a young 

growing culm, branch, or twig; as a 
verb, designates the emergence of 

culms from the ground or branches 

from the culm. 
silica bodies. pieces of silica 

secreted and remaining within cells 

of plant tissue, particularly the 

epidermis or outermost layer of 
cells. Sometimes small, without 
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defined form, and solitary or several 

in a cell; sometimes !arge enough to 
almost fill a cell completely (“silica 

cells”) and having a characteristic 

shape. Some twenty different forms 

of \illca bodices, us&l for diagno\tic 
and taxonomlc purpo\rs, have been 

clt~ robed In the analomy of gra\\ 

k'dVt'9. 

siliceous. co&lining 5ilicd. 

Sine-. of (-hlna. 
spdlhiflorus. bearing flower5 in 
\path+s (that I\, one or LIeverdI 

ilob,cr\ within a brarl). 
sporadic. cie\c robe\ bamboos of a 

r ommon grneration oi ~4s that 
tlolzrr at rllffrrrnt times or irregular 

Intc~rvals a5 oppo~d lo gregarious 

I,) v 1 

sulcate IL. \ulc alus, iurrowtdl 
jiroc,vecl: \,\I(~ oi c ulm Internodc~s In 

whlc h 11 dcyrc*\slon oc c urc in the 
\urtatr on alternate ales above the 

point oi attachment III branche\-a 

< haraclerl5llc 0i Phyllo~fac-hy\ 
bamboos. Also occurs 1~1 bl,lnch<l\. 
sulcus ‘p!,, d 11 d jiroo\‘e or 

clepre\\lon In Intrrnoclr~ oi culni< or 

branches. See \&ate. 

sulphureus. yellow or sulphur 

colored. 
sympodial. (Cr. .cym, together; 

poch pndo5. fool) tropical, 
r lumpin!; bamboo rhizome iorm. 

Term coined bv McClure (1925) 

and generally adopted by later 
botanists to describe the 

underground organ giving rise to 
rulms in warmer cllmate5. Later 

called pachymorph (McClure 
l966:23). Disttnguished from the 

mo~~opodlal rhlrome of temperate 
banlboo\. 

tabaschir. (taba$heerl a porous, 

translutent. milky Lecretion of Glica 
iound In the stems of some tropical 

b.amboos, anciently attributed 
medic-lnal and magic-al properties; 

“an opal 0i plant origin” (Jones 
19hh). Long con\idrrrd an 

aphrodisiac in the Orienl. Hidalgo 
11974.~~) mentions the belief that it 

cure\ asthma and coughs. 
taxon. (C;r. (JXI, arrangement) a 

group of plants (or animals) with 
common characten\tlcs lndlcatlng 

genetlt relationshrp. 

lectus. rooili ke. 
teratic. (Cr. Irnra5, Ir~afo5, monster, 
wondrrl abnormal, unrkpec ted. 

dtsvlatiny: from the ordinary form; 

tc.ratologic-al. TorIo+shell bamboo, 
a freak iorm of Phyllofac-hyi 

puhr~rn.~. i\ one of thrs better 
knc,wn COWL of onental mtrrr\t In 

and vven reverence for bamboo’5 

occa4onal departure\ irom botarllc- 

norms. 

tessellate. tL. Ws~rd. a square 
piece of marble, glass, and so on 
used in pavements or walls). 

Tt=ssclla, its diminutive form, meant 
“little c-ube”-a bone, ivory, or 

wooden die used in gambling. 

Tessellate means to form mosaic, to 
lay checker work. 

tessellation. “mosaic of small 
unequal squares or oblongs formed 

The philosophic glossary. 
The complete and philosophic glossary which we 

have imagined but not compiled would be stuffed 

as a Christmas turkey with clear graphics and in- 

clude generous examinations of the roots, where 

relevant. Origins, a short etymological dictionary of 

modern English, by Eric Partridge (1958), is a fasci- 

nating tool for the task. Returning to the roots of 

experience is a constant theme of the wise of all 

ages, and returning to the roots of language can give 

words the freshness of a spring morning for us 

by crossveins oi a leaf.” (Lawson 

1968: 182) 
tillering. tAS tclgcr. a boung 
branch; rihan to arm or strive, to 

work hard for; Dutch, tc+n, to 
propagate; Cothlc, I//, opportunity; 

l/h. opportune, suitable; Old Irish, 
c&l, agreeable, pleasant). (PartrIdge 

1958:7201 The word is an 
Interesting example oi the tillrring of 

language, and the constellation of 
meanings qgests a more positive 

attitude towards effort and sweat 

than is our present norm.) 
“Throwing out stems irom the 

base of a stem.” (jackson 19491 
“Proliferation of a culm from its 
basal (5ubterranednI buds, wlthout 

thca intercalation of a rhizome 
proper.” tMcClure 1966:3 171 
(Tilth, a related word: act of tilling, 

c-ultrvating; cultrvated land. Tillage. 

vdgdns. roving or wandering. 

variegation. diversity of c-olor. 
venation. arrangement of vems in a 

leaf. 
verticillate. arranged In a whorl, as 
round a stem. 

viridi-glaurescens. bluish green. 
viridistridfus. marked or lined with 

green. 

viridus. green. 
vitfatus. striped longitudinally. 

witterings. small, often weak shoots 

growing at the base of a tree or 

shrub. 

again. The roots of Mering, above, suggest that the 

Old Irish and others found it “agreeable” to strive 

mightily and aim far, with themselves and their 

fields. It suggests the spirit in which we might till our 

own capacities. The related Gaelic word, dil, 

meam zealous. (See also the German Ziel, aim or 

goal: what we strive for with zeal.) On asking the 

wages for his effort as messenger, one of the Old 

Testament prophets was told by God, “Your wage 

is your struggle: watch the effort of your soul, and 

you’ll be satisfied.” 
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tread his!rrical survey of Japanese traditional music 

edited by Kishibe Shigeo. 

14.Hogaku Kessaku Shin-shu fN!ppon Vicfor /V 96-97) 

Masferpieces of Traditional Music. An anthology of 

Tozan honkyoku. 

75,Shakuhachi Caku (Crown SWS-3). 

1 b.Esca/e au /dpon (Pathe CCTZ 240, 763). 

17./apanese Koto Music (Lyrichord LLST-713 1). 

18. V&ha-Madagascv (Ocora. 3CR 18). This recording of 

the tubular bamboo zither, which is the national 

tnstrument of Madagasclr. includes an extenswe 

introduction. 

This list is lifted from Levenson (1974:31-32) wth gratitude 

and small changes. It barely scratches the surface of bamboo 

recordings. 



A 

Acupuncture needles. I b 
and cultural a~upuncwre. 3 10 

Adaptive Technology Group iATGI. b7 
Adoption by bamboo. 74. 11 5 
Agrotorrstry. ?84-?85. SKY’ R&rr%~t~on 
Alabama ylelds, 232 
Alcohol fuel. 28-29 
Aenal roots, ! 40 
Ah dn rrddifmndl Arc hrfvctuw 

IDenyerl. llb-121. 134-135. 248ff. 
Aldo h~tr\, 49 
Airplane $kms. I b. 17 
Alexander. Christopher, I 13, 248, 250 
Amencan Bamboo Swety. 306 
Ancwnf Lwmrn~. 23 
Animal rages, 264-265 
Animal ue\ls. 225-226 
Angklur+, lb. 53 
Aphrodisiac, 9. 17 
Appleseed. lohnny, 284. 295-296 
Appropriate nostalgia. I IO 

technology. 13-l 5 
lays. 29-30. 268 
Iravel, 7b-77, ?Ib. 265 

Aorovecho. Lorena. 39. 44 
A&acu!ture, 40-43 
Aqueducts, 264. See aho Pipe 
Archimedes, 3 15 
Architecture, 1 12-l 35 

Afncan: 116, 248 
for begmners. 248-249 

Arrhifcar fur<’ lor /hca Poor (Fathyl, 
116-122 

Arc hrkc lurr~ without Art hifec 1s 
(Rudofsky), 115-l lb, 248 

Anpana, 72 
Arnold, Matthew, 1 1 b 
Arrow bamboo, 17b 
Arrows, 17 
The Arf ol War (Sun Tzul, 3 IO. 

312-313 
The Arf ol Zen Gardens (Davidson). 

213 
Arundin.zwa rp.. 158 
A alpind, 159 
A. amabibs, 30, 159-lb0 

orocewng in China, 221 
iki poles,-bb 

A. anceps, 159 
A. angu.~l~folia. 159 
A. aurkoma, 159-l 60 
A. callosa, lb0 
A. lakafa, ib0 
A. fd~tuosa, 144, lb0 
A. lorfunei, lb0 

A <+gdnr. lb0 
A efdnled IbOm161 

&Id. 231 
A. ~r~mmcw. lbl-lb? 
A. gnliifh~~na. I b2 
A. hmdsu, 162 
A. hookeriana. 20, lb2 

“we” from 44 
A hum,Cc, ldL-lb3 
A. rnfermedia. lb3 
A khdsrand. lb3 
A pra,n,,. 163 
A puGl/,l. 139(3) 
A racemoa, 163 
A. sirnow 144, 156, 163-164 
A. tc’tfd, 139(B), 144 

dwnbutmn. 160 
Rhizome, 161, lb4 

A fr,wbfd. lb3 
A “a@“,. I b4 
A. vawgafa. 145, 148(5.6) 
A. wrrdr-,fr,afa. lb4 
A wghfiana. 164 
Arundo donax. 198 
Alomlc surwval tbamboo at Hwoshlmal. 

27 
Aulowmu queko, 85 
AtHin. R.. 17, 32, 79, 212 
Auloarchllecture, 95, 247-251. 2b5, 

2hi.270 

B 
Bagasse. 277 
Bamboo ~Au\tml. 2 12 
Bamboo ambush, 66 
Bamboo and Reeds ,n Builrling 

Conrlruc-lion (Narayanamurtl). I O-l. 
106 

Bamboo beetles. See Beetles 
Bamboo-clay walls, 259 
Bamboo cutter myth, 269 
The Bamboo Garden (Freeman-Mitford), 

lb, 300 
Damboo smut. 225-226 
Bamboo tamboo stick bands, 53 
Bamboophilia, 9 
Bamboos (Lawson), 150. See aho 

Lawson 
Thr Yamboos. A F.wh Per5perfwr 

(McClurel. 297, 300 
Bamboo womb, 4 
Bambu5a sp., 145. 180-108 
B. arundinacca, 5. 180-101 182 

as feed, 280 
Plybamboo, 97 
seasoning, 243 
seed longevity, 2 18-2 19 
tabasheer from, b4 

B. balcooa, 181 
5. beecheyana, 138 181 
8. blumeana, 27, 181 
B. burmanica, 18 1 
B. dissimulator, 181, 183 
B. dolichomenfhal/a, 183 
B. edulis, 183 
8. &ucescens, 150(l), 383 

for pot culture, 212 

wedlmg. 152 
yleld. 231 

B khwana. 183-18-I 
B. bn~kpkubld, 146, 15012) 184 
B. malingcnsts. 184 
B. mu/f~p/e~ Sw B. glaucescens. 
B. Nuldn,. 18-l 

8. oldham). I84 
B. pachinensh, 139(l), 147, 184 
B. pallid. I84 
B polymorpha. 37. 97, 184-185 
B. pcrvanab,la 184. 199 
B ww,pmow bl 
B spmo,d. lb 
B. awosfachya. 185 
5 frxlh. 103. 185. 199 

wte wndillons. 215-2 I b 
B rulda. 44, 185. 199 

srrk+yh oi. I 43 
5 fuldwdr,. 138, I J9(1. I85~186. 199 
B VlW/UCO,d. 106 

d5 lecd. 280 
drought resistanrr, 102 
pot culture. 2 12 

B vul~arts. lb. 27-28, 186.187 I88 
banana 55 props, 
erosion ronlrol. 286 
as lerd, 280 
growth rates. 103 
m Mdnal?ua. IO-7 
pal cult&. I I2 
propagation. 216, 217 
reforrstratlon wth. 40 

8. wray!. 21. 188 
8dndnd props, 55 
Bangladesh research, 301 
Bare-root bamboo, 2 1 O-2 1 1 
Baseball bats, 96-97 
Baskets, 12, 17, 18 19-20, 246 

as elevators in playgrounds, 270 
early baskets, 250 
uses of, 19-20 
in various countries, 19-20 
weaving patterns, 267 

Battens for sails, 59 
BeehIve house, 112 
Beehives, 20 
Beer, 20 
Beethoven, Ludwig von, 83 
Beetles, 125 

clump-cured culm\ dnd. 2 19 
and DDT. 222 
in India, 222-223 
powder post beetle, 22 1 
roundheaded beetle, 226 

Bell, Alexander Graham, 49 
Uelluschi. Pietro, 1 15 
Bendmg bamboo, 220. 221, 239 
Bene, 1. G., 284 
Berry, Wendell, 225 
Bicycles, 20-21 
Big node bamboo, 170 
Birdhouse, 270 
Birthday plantings, 288 
Bismarck’s oak, 7 
Black Bamboo, 5, 171 
Black Elk, 268 
Blake, Willtam, 310 



Bleak cube, 2b8 
Blimps, 19 
Blocks. 268. See also Toy!, 
Blooming cycle 149 
Blowgu”~. 2 1 
Boards. See E,fenlla 
Boat cabins. 7 I 
Boat<, 2 1-22, 57, 63 

booms. 21 
~ablm. 21 
caulking material, 26 
drwgn, 43 

Rodhrdharma, 90 
Honw of bamboo, 211-J 1 ? 
gooh ol 5ong\. 19 
BOO!, <,I Ted (Okakura). 1 TO 
rh(, Hook oI r/w fwr R~ngc (Musashil. 

111 
Bouchrrw process, 224 
ii~ulflrr, Fl/wrd, I 32-l 33 

Box kws. 49 
Bov \.c”Ul camp. LhS-271 
I3r,mchr\. 144. 145 

rmuual of, 2 199220 
sheaths, 145 

Branchrng of culms. 142 
Breedlove. Denms, I55 
Bndgrs. 10, 22-23, 123, 266 
Bnne buckets. I4 
Bnnr conducts, 60 
Brcrrrnl bambron. 170- 171 
Brooms, 22, ? 1 

from mow. 227 

01 Meng Tren. 79 
Ilvlp" "1, Ml-81 

Buckets, 24 
Build a Yurf (Charnev). b9 

C 
Cables, 22, 23 24 

Ior \a11 well dnllrnn, 60 
Cage culwre, 41 
Calderon. Cleofe, 179, 285, 298 
Camos. 265-266 
Car&: Aimee, 300 
Camus, Edmund-Cus!ave, 300 
Canal embankments. 2 16 
Candlestrcks. 24-25 
Candlewrcks, 36 
Canebrakes, slave’s hrdwut. 161 
Cdrloes. 2 I 
Canteens, 24, 124 
Carnival. 52-53 
Carrving poles, 25 
Carti, i5126 
Carver, George Washington, 30. 3 15 
Caslillon. 169 
Categorical imperative, 14 
Catenary suspensron brtdges, 22 
“Cathedrals” of bamboo, 114 
Caulkmg, 26 

of junks, 46 
Cayley, Sw George, 43 
Cement, 66-67 
Cephalosfrachyum sp.. 188 
C. pergrade, SO, 188 
C. v&rum, 180 
Chado, The lapanese Way of Tea (Serv. 

213 
Chairs, 266 
Chao Meng-fu, 78 
Chapman, fohn, 284, 295--296 

Charcoal, 26 
Charney. Len, 69 
Chase”. 246 
Chauchala, 101 
Chemical methods 

dangers of, 224 
for insect control and cracking, 243 

Changtu Research Organrzalion. 16 
Cheztnuls and bamboo, 154 
Ch’i. 78 
Chickens and bamboo, 32 
Chime-mobiles, 252 
Clrimonobamhusa sp.. 164-l 65 
C. marmorea. 150(3) 164-I 65 
C. quadrangulara 140, 165 

for pot culture, 2 12 
The Chmese Garden (Keswick), 213 
Chinese goddess bamboo, 183 
Chinese research. 301-302 
Chisels, 26 
Chuang Tzu. 83. 84, 89, 290 
Chu-fa chuan. 57 
Chusquea sp., 188-I 89; 

branches, 144 
culm sheath. 147 
as feed, 280 

C cukou, 153, 188-189 
C fend/err. 139(10), 189 
C longtpendula. 189 
C p,/gert. 189 
c‘ ramocrrsimd. 185 
c- ,lmp/icfll”ra. 189 
Citres, folrage I”. 7-8. 103 
Clambermg bamboos, 142 
Clawhcafion des Bambusees (Camus). 

300 
Classes. bamboo as a bridge between, 7. 

74.91 
Clear cuttmg, 2 19 
Clemson College concrete experiment. 

w 

Climber-bridge. 252 
Clump cured culms. 2 19 
Coating culms, 224 
Cock cage. 19 
Collecting specrmens. 199-200. 201. 

202 
Color coding culms, 2 19 
Communal archrrecture, 115 
Community workshops, 235-236 
Compost bin, 34 
Concrete, 98-100 

for containing bamboo, 2 10 
Confucius, 88, 272, 310 
Containment of bamboo, 210 
Cookbook, 279-280 
Conkstove design, 3940 
Cracking problem, 243 
Creation myths, 74 
Creosoted racks, 223 
Cricket fights, 62 
Crooked culms, 220-221 
Crop storage, 30-32 
Crutches, 26-27 
Culm, 140-143 

anatomy of, 224-225 
curing, 220-222, 223 
dating of, 2 19 
height estimate, 141 
of rnoso. 228 
of Phyllosfachys sp.. 175 
sheaths, 145, 147 
shooting culm diagram, 153 
stance, 142 
storage, 225 
strength of, 143 

Culm-cup cure, 224 
Cultivation 

of moso, 226-231 
table for, 2 17 

The Cultivation ol Bamboos in lapan 
(Salow), 300 

Cultural acupuncture, 3 1 O-3 14 
Curare, 21 
Curtain, 109 
Cutting new shoots, 209 

D 
Darrow, Ken, 4 1, 104 
Darwish. Mahmud, 287 
Dating culms, 2 19 
Davidson, A. K., 213 
Davis, Ian, 104, 107 
DDT treatment, 222 
Decline ol the Wesf (Spengler). 6 
Defense. See War 
Deforestration, 37-40, 207. 281-285 

See Reforestation 
Debra Dun. India, 214, 

concrete report. 99 
harvest rules, 2 19 

Dendrocalamur. sp.. 189-192 
D. asper. 20, 189 

seeds of, 190 
D. brandisii, 189- 190 
D. giganfeus, 190 
D. hamilronk 190, 243 
D. hookeni, 190 
D. /ari/lorus. 141, 190 
D longispalhys, 190 
0. membrdnaceus, 190 
D mern//karws. 190 
D s~kkimens~s, 19n 
D s~ric~us, 40, 63-64. 190-191 

curing, 243 
in Managua, 102 
plybamboo, 97 
seed, 150(S) 
structure of, 19 1 
wind and, 192 

Denyer, Susan, 116-121, 134-l 35. 248 
247-240 

Design for [he Real World (P. panekl. 6 
Dewi Sri (lava rice goddess), 53 
Diablo. 245 
Dragonal lashing, 241 
Diesel fuel, 28-29 
Dinoch/oa sp.. 142 
D. mac!e//and~i. ! 92 
Dinoderus min&, 221, 222-223 
Dirigibles, 29 
Disabled persons, implements for, 26-27 
Disasters, 96 

erosion control for, 285 
in Managua, 100-l 03 
shelter designs, 104-l 07 

Diseases, 226 
Distribution of bamboo, 152-l 54 
Dixie defined, 207 
Dolls, 29-30 
Domes See Polyhedra 
Door curtains, 109 
Dowel pins, 30 
Drainage, 229 
Drama& architecture, 251, 270, 271 
Drying crops, 30-32 
Dumont, Albe& Santos. 29 
Dwarf dwellings, 247-248 

E 
Earthquakes, 100-l 07 
M&i; 281 

Eckhblm, Erik, 282 
Ecoprotection, 281-290 
Ecoscab, 285 
Edison, Thomas, 5, 50-51, 64 
Education Automation (Fuller), 8 
Eggcups, 32 
Egypt, mud housing, 1 i 7-l 18 



Electrlclty 

and pedal power. 20-21 
wmd energy, 68, 79 

El Salvador, 3 1 b-3 17 
Elephant grass, 195-196 
Empttness, R2. 8b-A9. 91 

forgiveness. 3 12 
shap@l@\snrss, 3 13 
urn@ tn the votd, 3 14 

Fnerl Dawd. 21 3 
Engltsh name’: for common spectes. 150 
Environment for bamboos. 154 
Frtrwn l”ntiol. 2&-LRh 
tsenbeck. Chrtsttan Nees “on. 300 
“Ewy Cmcrrnmg Human 

Understandmg” tLockef. 9 
f\frvi/ia. I ?A, 258-259 

,n ktrtsks. 47 
Expandmg groves, 21 l-214. 230-231 
Expertmental hambou iarm, 4. 307 
Ektrndmg length lashirrg, 241 

F 
Fatrchrld. I &.wd, 9. 154, 278 
fatryland bamboo. I bi, 180 
Famine relief. 149-I SO 

Fr\O report. 290 
Farm buildtngs. 33-35 
FarmIng, 33-35 
Fathy, Hassan. I 15. I I b. I 17-l 18 
Federal Exprrtment Statton. 

M.~yagurz. 167. 221-222. 22b. 306 
Frnce\. 35-36, ?bt. 262, 2h3 

patterns. 36 
Fenders, !b 
Frmkaf Young culttvar. 183 
Ferrar-Delgado. Roberto. 36 
Fertilizer, 33, 34. 36. 209-210, 215-216 

mos”, 230 
Ftber grass, 142-143, 257-260 
Frbers. 225 
Field planting, 2 16-2 17 
Fiestas, 36 
Fighttng kites, 49 
Filaments for light bulbs, 5, 50-S I 
Forearms, 36-37 
Ftrewood, 37-39, 40 
Ftre~ork towers, 36 
Fisher. Sally. 269 
Fishing, 40-43 

kites for, 49 
myth, 42 
net floats, 54, 227 
Pcrudocasa japonica and, 177 

Flakeboards, 97 
Flexibility, 106 
Floating castle. 57 

kitchen, 47 
village, 57. 271 

Floor construction, 258 
Floret, 149 
Ftowering, 76-77. 148, 149, 150. 151 

collection of branches. 200 
Flutes, 83-84 

constructton of, 86-87, 255-257 
“flute bamboo,” lb2 

Flying dragon toy, 43 
Flying white, 78 
Foliage, 7-8, 103, 147-148 

collect:on of specimens, 200 
cross section, 140 
of seedlings, 152 
sheath, 145, 147 

Fonblanque, Colonel Barrington de, 56 
food or Fuel: New Competirion for I/W 

World’s Croplands fErownf, 28 
Food value of sprouts, 280 
Forage, 280 
Forgiveness, 3 12 

Fossil bamboos, 155 
Foundations, 127. 258 
Fountain bamboo, 196 
Four treasures, 79-80 
Framing, 101, 102, 123, 126, 127 
Franklin, Benjamin. 35. 49 
Frarer. James George, 288 
Freeman-Mitford. A. B., 16. 85. 157, 

174, 196, 300 
Frterd tbdmb”” in Chinese folklorel. 3, 

74. ‘1) 
Frtends of bamboo, 236. 298 
Frtendshtp, 298-299 310-312 

Friendship ceremony. 91-92 
Frobel. Friedrich. 267 
Fukr, 86 
Fuller, Ruckmmster. 8, 46, 51, 99, 106, 

315 
Fungt infestatton, 225 
Furniture. 3, 43-44. 45, 63 

constructton of, 266, 270 
cracking of, 243 
foinery for, 240 
from plybamboo. 97 

c 
Cabtons. 43-44 
Galvamzed metal sheets. 2 10 
Gamble, fames, 300 
Gambling, 44 
Games, 44 
Gandht, Mahatma, 86 
Cardenc ol China ISirCnl. 213 
Gate of Canda. Uganda, 262 
Gate rdttles, 109 
Genera of bamboo, 202-203 
Ceorgta yields, 232 
Giant pandas, 61 
Giant thorny bamboo. See Bambusa 

drundrnacrd 

Gtde, Andre, 108 
Clgd”f”th/“d sp., 192-193. 206, 209 
c. /rvrs. 192 
c. /(‘@did. 192 
c. n7‘3cr”srdchya. 192 
c. fndXl”,d, 21 
G scortechmii, 192 
c. VerficillJld. 1922193 
Glenn. H. E., 99 
The Golden Bough (Frazerf, 288 
Golden brilliant bamboo, I69 
Grain, 44 

mills, 14 
Greenhouses, 4-l 
Gregartous flowering, 148-l 49 
Groves, 138-l 40 

culm size and, 141 
flowering and, 149; 
form, 139 

Cuadua sp., 115, 193-194 
C. dC,,/@afd. 15016) 193 
C. amplexilolia, I93 
C. an~ustifo/ia, 47, 56, 121-131, 193 

-194 
“feet” of 95 
fence, 26’2 
in St. Louis, Missouri, climatrcn, 130 
Manizales construction, 128 

6. capifafa, 194 
C inermis, 194 
C. lafifolia, 194 

c. panrculata, 194 
G. superba, 194 
C. fagoara, 194 
C. tomento5a. 194 
C. virgata, 194 
C. werbertaunerl 194 
Guerrilla economics, 244 
Gunpowder. 37 

Gutters, 260 
Cynerium sagirrafum. 198-199 

H 
Hah Shan, lb2 
Hdcksaw. 238 
HdmmItzsCh, Horst. 2 13 
Hdrd energy pdths, 15 
Hdrv@St methods, 219-221 
Hdt,. 44-45 
HdWfev, Waker. 155, 176 
Hay, 280 
Haves. Dents. 15 
Headrests. 45 
Heating crooked culms. 220-12 I 
Hedge bamboo, I cl3 
Hedges, 213-2 14 
Helmets. 45 

Develop fuel-5arvng Cooksfoves 
IAprovechot, 39 

Hen house, 264-265 
Henon,s, 171-l 72 
Herbtcides, 283 
Hemgel. Eugen. I7 
Hexagonal plantings, 230 
Hidalgo, Oscar, 23, 41, 48, 67. 99, 250, 

308 
Hillstde mos” culture, 228 
Mmalayan /ourna/s (Hookerl, 20 
Htrorhtma atomtc exploston, 27 
Hollow design, 87-90 
Home on the road, 76, 251 
Home en the wave. 46-47, 51-52, 271 
Hooker, I. D., 20. 44 
Hoops. 245 
Hopi Indians 

fiestas. Yb 
kachtnas, 29 

Hortzontal jommg, 240 
Hornbostel, Em “on, bb. 74 
Horseshoe harvest, 219 
Horseshoes, 252 
Houckgeest. Van Braam. I4 
Housmg. See Shelter 
How lo b’,kdp 5 Eggs (Oka), 55 
Hstang-yen fKyogen1, 89-90 
Huang chung fthe Yellow Bell) 82. 86 
Hut-neng, 92 
Huizinaa. 1 15 
Humid& requirements, 154 
Hummer, 254 
Hutt, 1. K., 26-27 

I 

I Chg. 52, 310, 311 312 
Iceless cooler, 45 
Identification of soecimens. 199-200 
Ideograms, 23, 4i 
Immortals, 75 
India 

research in, 302-303; 
yields, 232; 
see also Debra Dun, India 

The lndian forester, 276 
lndonestan research, 303 
Ink, 78 
Inro, 54 
Insects, 22 l-226 
International seed exchange, 2 1 g-2 19 
Internodes, I42 

collection of, 200 
introduction IO Tensegrify (Pugh), 107 
fnvasion of bamboo, 215 
Irrigation, 33, 34 

jacket 45 
Jackstiaws, 252 
Jalbert, Domina, 49 



James, William. 314 
Japan yields, 232 
The lapanese Courtyard Carden, 

Landscapes for Small Spaces 
(Shigemori), 2 12 

lapanese Car.dens (Schaarschimrdt- 
Richter). 213 

lapanese Gardens for Today (Engel), 
213 

Jomery. 239-240 
funks, 45-47 

desc-ription of, 46 
sails, 59 

Justmm, 63 

K 
Kafka, Franz, 8 
Kant. Immanuef. 14 
Kachinas, 217, 9’6 
Keswick, Maggie. 212, 2 13 
Krln seasoning, 225 
Kmdereden, 3 15-316 
Kmdershelter. 251, 270 
Krosk. 47-48 
Kttchen boats, 47 
Kitchen racks, 109 
Kites, 48-49, 252-254 

whrstle kite, 68 
Knots, 241 
Kokushr, Daito, 77 
Kunth, Charles, 300 
Kurr, Sulpiz. 23, 36. 50, 64. 
Kutung units, 149 
Kvogen. 89-90 

1 
Lacquerware, 49-50 
Ladders, 50 
Ladies, 50 
Lammatron, 96-98 
Landshde control, 286 
Lanterns, 74 
Lao Tzu, 74, 02, 07, 00 
Lashmg, 21, 102, 241-243 
Lattrce, 99-100 
Laundry poles, 50 
Lawson, A. H., 140. 150-151, 157, 196 
Leaching, 223-224 
Leaf fall, 286 
Leaf/people disequilibrium, 7-8, 

103-l 04 
Laaves. See Foliage 
Leisure shelter, 1 10 
Lembaga Biologi Nasional, 303 
Les Bambusees (Cam&, 300 
Lessard, Gtles. 215, 300-305, 308 
Level conditions, 2 16 
Levenson, Monty, 257 
Light bulb filament, 5, SO-51 
Linnaeus, 181, 199 
Locke, John, 9 
Longevity of culms, 141-l 42 
Louisiana 

polyhedra, 106-l 07 
yields, 231-232 

Lovins, Amory, 15 
Low-shrub communities, 283-284 
Lutz, Walter, 243 

id 
Machete, 239 
McClure, F. A.. 9. 32. 36. 66. 99. 122. 

150, l.52, lSS;167, 169, i92, 193, 
195, 280, 300, 306 
memorial to, 296-298 
taxonomy and, 199 

McClure Ruth D., 210, 296300 
McLuhan, Marshall, obsolete technology 

as art, 109-l 10 
Mcllhenny, E. A., 9, 207, 231-232 

Madake. See Phvflostachvs bambusoides 
Mahjong, 44 
Makino bamboo, 52. See Phyllostachy 

guitar, 85 
hatong, 53 
hsiao. 86 
hsuan 86 
hu ch’in, 255 
hummer, 254 
jew’s harp, 85 
khZ&t. 84 
kohkohl, 53 
kolecer, 53 
organ, 84-85 
p’ai hsiao, 86 
pan pipes, 255 
pitch pipes, 82, 86 
quenas, 05 
raft pipes, 85-86 
rattles, 85. 245 
rengkong. 53 
rhythm sticks, 254 
rondadores, 85 
sebi, 86 
shakuhachi, 52, 86, 244, 256 
sheng, 84 
shepherd’s pipes, 255 
sho, 84 
stick bands (“bamboo tamboo”), 

52-53 

makionl 
Malaysian research, 304 
Management of groves, 2 14-2 19 
Managua. See Nicaragua 
Mangle stilts, 6 
Manizales construction, 6, 128 
Manna from bamboo, 63-64 
Marconi, 49 
Marcotting, 2 18 
Markers, 5 I 
Market preparation, 220-221 
Marx, Karl, 293031) 310 
Marcha, 91 
Maffangs, 51-52 
Matting, 19 

farm produce drying, 3 1 
Meat production, 282-283 
Medicine, 52 

inro, 54 
tabasheer, 64-65 

Melocalamus comaactiflorus. 194 
Melocanna baccifera. 44, 64, 97, 

139(5), 150(7), 194-195 
seed of, 151-152 
seedling, 181 

Meristem, 152, 153 
cultural meristem, 315 

Message design, 5 
Messenger, 4 

bamboo, 5 
design, 6 

Metal consumption, 14-l 5 
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BY DAVID FARRELLY 

HERE Is THE FIRST COMPLETE SOURCEBOOK OF BAMBOO-OIX of the earth’! 
most extraordinary plants, and one of our most underused resources. 
Bamboo’s amazing vitality, combined with enormous versatility, 
lightweight strength, ease in working with simple tools, and striking bea 
in both its natural and finished state, have given bamboo a longer and 
more various role in human cultural evolution than any other plant on eai rth. 
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THE BOOK OF BAMBOO is an astonishing, 
intriguing, and inspiring compendium of 
fact and fancy, including: 

THE BAMBOO MESSAGE: research and 
experimentation, culture and climate, 
beginner’s bamboo, cultural and 
historical roots 

A WHOLE BAMBOO CATALOG: 

acupuncture needles, blowguns, bridges, 
dolls, kites, sandals, ships, violins, 

windmills, and a thousand more 
bamboo things 

THE ARTIST’S ALLY, THE PEOPLE’S FRIEND: the 
art of Sumi-e, a bamboo orchestra, the 
ceremony of friendship, the Tao of housing 

DAVID FARRELLY has taught at Washington 
University, the University of Iowa, and the 
University of Saskatchewan. For the past ten 
years he has worked at planting, harvesting, and 
building with bamboo in rural Mexico, 
Nicaragua, and throughout the United States. A 
native of St. Louis, Missouri, Farrelly has worked 
most recently for the Ministries of Education 
and Agriculture in Nicaragua. 

SHELTER-THE WOOD OF THE POOR: 

lamination, plybamboo, reinforced 
concrete, earthquake-zone constructic 
the psychology of shelter, the 
architecture of the heart 

BAMBOO, THE PLANT: how to cu!tivate, 
maintain, and harvest bamboo, 

temperate and tropical species, grow! 
rates, flowering cycles, world 
distribution, uses in landscape and 
cuisine 

BAMBOO CRAFTS AND CONSTRUCTIONS: 

tools and techniques, fiber grass, floo 
fences, papers, playgrounds, swings, 
treehouses, and much more 
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