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PREFACE . 

'l'UlS Essay first appcnred in tho ninth "ohmIC of 

til(' 'JQun1ll1 of the Linnenn Society,' puulishetl in 

11:!G5. 1t is here reproduced ill n corrl'dt.J. lIud, I 

hop<'. clenrer form, with som~ udditiollni facts. TLe 

illustmtiOIlS were drawn by my son, Goorge Durwin. 

J"ritz)lullt'r,nftt'rthepublicatiouofmypnpcr,scnt 

to tile Linnenn Society (Joumll.l,l'ol. ix., p. 341) sowe 

intcrt.'l'It ing obscnations on the climbing plants of 

South Brozil, to which I shall frequently refer. 

H('Cclltiy two important mcmoil"l:l, chiefly on the 

liifii'f{'nCe ill gro\\th betwccn tho upper and lower 

tlid('sof tt'llurils,nnd on themeebnniSlll of tho moyo

lIu:uLl of t\\illiug plants, by Dr. Jlugo deVries,haYe 

ilpJX'Uf(:d in thl' 'Arlx:iten des Botnnischcn Instituts 

in Wlirl.burg,' li('ft. iii., 1873. 'rbc>*!mf'llloirs ought 

t.o be c'ln.'fullystudicd byc\'cry olle interested in thn 

~lIbj('t,t, Ill! r (,Il.n hen:' gin' onl~ rcft·n,'II(·(>g to the 

limn' ilUllortlllll ,Ininls, '1'lIil:l t'.\l'd!vul oiJt;erH.'r, {ll:l 
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IIdl 1\$ Prufl ",,,r ~;u-h,;,· uttriimtt'll lill the mOH~ml'nts 

of tpndril" to rapid I(rtillth nlflug OIU'si,lt,; but,fn,m 

rCU.l;(lIlS 1I.s.~igll('d tmmnls tilt' dl'·c of my fourth 

dll'Jlkr, I ('nunol l~·nmlldc lIly~I'lf th'lt this holds 

good with r(·"I)('('t to thl}!!(' (hll' to II touch. ]n or1.1er 

timt tho r('MiN may know whnt point~ h!IY(' interested 

IllclIlol:lt,lmll.ycallhi"nttcntiontocf'rtaintcndril

lx'Mingo plalll3; for illl~tun~', Hignollia eupreolnta., 

Cob..'l.'Il, ~'hinocystis, aud JIauburyu, "hi('h display 

os beautiful adalJtatiolliitiS ean oofnuml in any part 

of tb{, kingdom of na.tu~. It ill,nt'40,nn interesting 

fll.ct that int('rnu'Jiatf' statt'8 h,·tw('('1l orglUts fitted for 

wi(\('ly dim'rmt functions, IMy he ow.crvcd on the 

samo intlividunl plullt of CorydnJis ('i,wiculata and 

tho com mOil vinci Ilnd thclj(l CIIIWS illustrate iu n 

striking IlIflllllcr the prin('ipll' of till' gnldual o\'olu

tionofspceies . 

.. An .:n~li .. h \.rtmglation of ("'·T'XI-U,~.k"rJkotan",'fLlIdthi.l 
thc'khrbUl'hdlrUotanik'by I. ",Ifl"I.Ol1 bo.oon t<lall l"l-crs.-.r 
l"mr, ...... r "'LChi,w..~Dt!y l .... tu .. ltck·<lCcluEngloJ.noL 
(187.5),o.JlpoorOO under Uletitlc 
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rONl'EXl't1 

rULl'OIlllctor)'l'cmnrk&-Doscription of tho twining of tholIop 
-'f(lrf>iOHOf tho BtcDl&-Nntlll'6 or tho \'(l\'olvillgmoycm('ut 
nndmIUlUl'roCl\IJCICnt--8tcmsnot irritnhlo-TIate ofrevohl' 
tion in varioUBplanbl-ThicknOllll of tho IIllppnrt round 
which 1l1anta t1Ul t1lline---Specieli 'Which 1'(l'l'oh-o in lUI IlilOlD"
louamannl'l' Pl'gOlIi-44 

Nature of tcndrilB-UIOSOmAOElE, 'I'(lriOI18 ~pcdCII of, and their 
dilf"rcntmooClof climbing-Tendri18 which nvoid tho lighl, 
ROO C'I"IlI.'P into croviCOll--DlJvclolltllcntof adhcsho dises
Ex~I1tlltnd"ll\.n.tion~forliCizillg diffoJ1lllt kin!lA of AUJlporlll 

l'(\J.,K)WN IAl'L'IC ('"b .... , ,_./.. mudl \,mnl'iHld lUlU 
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hOO\;:NI t .. ndriIA, thdr mrlllnl'r uf nl'iion - J.r.OUJIIS085-

Coltl'O£lIT.tC_J.!lIlI.A{'R.1\_SlIIilu.t" "'}If'nl, itA ilH'fiic[{'nl 

:~~r::~:!~:'~~~~t~H~~ ;;~Y':~~~I;~':r"~~~' llit~n;I~~: 
bearer l)n~RI-J2U 

TlliNllll l frBlliAlllliM-«mll"lUd. 

('COUR8ITAOU! -llomol~\18 nature of tho tc.ndrils-;:~,I,j"f>
r.",lil/oo .. lu,remarkablomo\""cmenl.ll of th()tendrilsw Ilvlli,1 
l<Cizing tho termillnllliloot-Tcndriia notC1:cited hyrollUlI't 
with other tendrils or hy droPI of water-Undulatory mon.'
ment oftha extremity of th(l tendril-.n;mbNry<I, adherent 
disca- \'IT.\OUl: -Gmdation between tho fiower-pEldullclMl 
all<ltcmlri1sof lhevino--Tendrils of the Yirginian Cn"lI'lllr 
tllm from tho light, and aftcr contact devclolllUlhc.ivo 
d.iKCll-SAl'UIDACIli&-PA88II'WItAOIC5-l'IlM(jf/Jra grf/r;li~_ 

Hapid rcvolvinp; movementlnil eellliitivcile. of tbol~ndrihl 
-Not6C1I~itivototllO(,OI1ta.ctorothorlcndriIAorordrorlllof 

water-Spiral contraction of tendrils-Summary on tho 
nat\lroaDdadionofwndril~ . .. 127-18'3 

liOOK AND Roor-CI.IlIDERB.--Co:wu::msnUF..1UIlKa 

]'laulB climbillg by tho aid ofhoolo:<,or llluciYlK'mmhlingoVtr 
othor plaul.ll-Hoot-climbcl'll, adhesive maHer /lC('rctl~ 1 hy thl' 
roollota-Gcn<'rnloonchu.ioD9willlI'(!t\l)()('ttodimbinglllantK, 
audtlicslaj;Cfloftheirdavelopmont 1tl3-2(}1i 

Darwin Online: By permls~~~e~~t?~o~~~)es of the Natural History 



::\IO\"E::\IEXTS AND HABITS 

CLIMBIXG PL.IJ.'lTS. 

CHAPTER I. 

Int""'lucloryl'ftlW"b-ne...·riptiou of thet.inlull'ollile Uop-Tonion 
of tbe .k __ ~"lu", of the rernkiug IU(lHmcnl, anJ manner of 
_nl--l'lt· .... uotirritable---Rateolrefo!ul;onln ... ri<mlplant-

!~::~n:,,~fe \~'.~~:.:u':::.DI!:~~;~ plaut. 00II b'ino-Speeiell 

lcarnt 
Hllrprising phcDomenoD tho spontaneous 

re\'olnti"ns of tho stems und tl'ndrils of climbing 
plnuti h,ul II('('u loug ago ob(>rl'{.'fl by Pnlm aud b} 

Hugo\'ou1luhl,tnndhndsubSNJuclltlybccnihe 
lIuilj("d of hll) memoirs by Dlitrociwt.: Kc\·crlhelcss. 

-...::r 
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1 beli(>w' that my ol)S(-,rmti()ll~, foumlet\ 011 tho ex
amillati<u\ of IIho\"(' a hUl\lln'll "ilkl} ,Iihtind Ji,"ing 

eOlltain sufi1ci(>nt nnn~ltr to ju:;tify me in 

'I'WINIXO rLANTS. 

'l'hi!l is tho Jar!r('st sulMliYi~ion, and is RJ1l'Rn·ntly 
the allli simph'lit ('{I\\llition of till' d>l<;s. 

be lx:st gin'lI hytllkilllot a fell 
tIl(' slHlOt of II Hop (1fullltdu, 

(rom the gfllUwl, the two or thrl'Q fil':!t

or int('rnod('s Aro str;\i~ht RIIIl fl'IDllin 
litlltionnry; but the next-funned, Ilhiist H'ry YOllng, 
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lUaybe 8('el1 to bend toone sidoanc1 totravclslowly 
round tOllflr!lsallpointsof the eompass,mo\"ill!!,like 
the hands of a wll.kh. with thc SIIII. The lllU\"cmcnt 

leu"stolle n""olutioll during thc first twcnty.follr hOllrs 
gariytiwn('xtmonlin:;:itspositiullwuslllllrke!I,llud it 
mllflC' (1;;('('011(\ re'"olution in 9 hl1!"; du ring the iattt'r 
part of thi~ f<·\"olutinll it lIIm-OO mu('h qnieker,fllld the 
thirtleirde\\a.~pl'rfurm(..JintbecH.:uinginlllittleon'r 

11 ~ 
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mOI-illg- was S~, the 1'M'lIultimatt' 3l. and 
til!' ultimate 21 inches in length; and the inclination 
of the wholo shoot was such, th!d a cirelo 10 in('hes 
in tlinmeler Wi\8 swept by it.. "'holl tho movcmcnt 

tho lower intcrllOtle wus [) illehc8, olJ(l the 
Gin('hcsill so that, from the 
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fullll('tioll,\\ilhllt('rminalintI'rIHKiE'justl'mnnunring 
to mow_'. " 'ith IIoya CilrllOsa,OU tho utht'r lUIII1I,a 

without deH'lopt'EI k!l\,{,~, 32 
and of "('\'t'll illtE·tI\(lIieR 

(a minute one, an ill h'llf!th. llt'illg 
('Quilted). eontinunllr. but sluwlY.IIIIUYI'11 fn)J1l foi,ie 
to sillo in fl. S<'wieircular coursc, with tlu' ('xtn'me 
int('nl()(I('8 mnking CODlIJlcte I'l'\'ol\ltion~. '1'ldi .~"ily
ing 1ll0v{'lllent wns certainly tiu{' to thf'mon·m(·nt uf 
the lower illt{'rnodc~, whi('h, ho\\,c\'(·r, h:I(1 !lot force 
suffici('nt thewholo shoot round tho centrnl 

ratoof 32or33inrhes per hour, being 
hot, thcplant\\as allowed to stand on Illy !ltndy-tablo; 
!lud it Wil8illI intrresting sl)('('taclo to\\'l\tch thE' long 
shoot sweeping' this gmnd erieic, lliJ!ht au,1 da)', in 

S('lU'Chofsomcobjcctroulldwhich tOtllillC. 
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If wo tako hold of 1\ growing sapling, wo cnn of 
oonr:;ebl'lldittoall sidesillsnccc'lI8ioll,soostomako 
tho tip dciltribe 1\ circle, like that pcrfonned by the 
summit of n spontanooll'lly w\,oh'ing plnut. By this 

tho is not in tho ((,68t twisted 

when tho sapling 
IJody, as the circle is 

point grndunlly turns round and to tho lower 
sidc,anri comes np again when tho circio is completed; 
and this gin'S tho fa1se appoonmooof twisting, which, 
in tho cn.soof spontnnoouslynH'oh·ingplnllts,dcceived 
me forllti mc. 'fhonppearnllooisthemorodeceitful 
because lUes of nearly all twining-plants ate 
really and nre twisted in tho same 
directiOIl with rovolving movcment. 
'1'0 gil-o all instance, tho intcrnode of the Hop of 
llhich tho historybllS been fC<'Orded,wns at first, os 
could be 8{'('n by tbo ridges on its sunnoe. not in the 
h~ilSt t .... isted; but when, after tho 37th remlution, it 
had grown 9 inches long, and its revolving mOI'cmen! 
had C(';l!I('(l, it had become twistetlthrco times round 
its 0\\11 a.'t is, i ll tho linoofthoCQursoofthesuu; on 
tho othef hand, tho common whicb 

Hl'lll'O it is not surprising that lingo von lIohl 
(p. 105, l OS, &c,) thought that tho twisting of the 
a .. is c;llll'l'ti the revoldng movement; but it is not 
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po~~iblc thnt th(' twifl;tin~ of th(' axil! (,f thc Hop Ihret, 
tinW8 should hllWl cau"",,1 thirty.sn4'1l ft'volutinn~, 

onlyoncorouud o\\n 
evi(lC'llc(', hOllcvcr, that the twistillg' (h)('!1 lIotCllUfIC th(' 
rel'olring mOI'ernent is affonletl by rnnny h'nf-dimbinf! 
and tendril-bearing plants (tlS Pi8Wll Ill/il-'lIm, l:t:hi'lll)
t:ysti81olxUa, BignD/II'a capreoiala, EN:Temoc(lrpus lIMber, 
nnd with tho icnf .. dimbcJ'l!, Soiallumjlltllll'noide8 Rwl 
variou8speciesoCG7emati8),of"hit'btb(>intNIl!)(14'snre 
not twist('(I, but which, lUI we Ahnllll('ft'lIft<'r SI.'(',n .... 

gularly pcrfonn revolving mOYCIll('Il1111ike tho~(' of tnlC 
twining .. plullt~, 
95)ondl\fohl 

• 'Bull. Bot 8or.deFnuw!e,'t"m . .,.I~A,I'.8.W. 
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in causing twi"ting \lUS 

IIhich h"d tlliu!>(l up the glass rods; for th(>SO rods 
wcn' fh:(>(1 into split sticks beloll', and were SI..'Cured 
abow' to ('rosa sti{'k~,nnd the st('ms in pn&!.ing these 
plal'f'S !x-<'tUU(' much twisted. .\ s!IOOn as the stems 

which hnd 

itbM~ll\rbo.·gunto~lII!in 
the in,u'r [nyt:n." 

n,:r,,';r;;:-:.\ ~:'A ~~:r, I::t : 

\'I:;,;:':;r~~:;:~;:~lt7.":I7::~I\~;':;:: ~~:i:.,;;:':':,~':::":~:,::~i"~~! 
j"iti.g,.,...r"llytl'llb,rightof 

:::;;:,:~:;;:i:l:,i,':"~:;~~~;~~ ~~:u;,l~~~:~f:t;ru:~ ~::i:~ 
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g{'ncrolly and stnmgly \'ith tllinillg.plnntlt than witb 
otiu.'r plants, that thero must bo wnw ('olllH'xiun 
betwccn tho for find Ilxial 

Tho stem by h<'illA' 
much twi~tt'll rope is 

twistt'fl O1W). IUl!1 is thus in
directly 80 al:I to 00 ('I\!\hlt'(\lu JIll!!:! owr 
inN,tuo.lities ill ill! spiral 1l..SC<'nt,nmi to cllrryits own 
weight when 8110wo<l to re,'oho fredy.-

I btu-e alluded to the hlisting which nL~'~<urily 

follows 011 m('('haniCRi principles from till' slliral 
ascent of a st('lIl, namely, ono twist for l'(Wll spire 
completed. 'I'his was well shown hy pnilltillg' stmight 
lincson livingstcUls,Rud thcllllilo"ingtiu'mjotwinc; 
but, lUI [shall have to I'ft'ur to this subject truder 
'l'cndrils, it DUlY be here pll.~'«:tI Ol'cr, 

The revolving movement of u. twining plnnt Las 
bren compared with that of tho tip of fL SIlplin~, mm-cd 
rountiand round by the hand held somo 'my down 
the stem; but there is one important difference. 
1.'!Jo upper Imrt of the sl\pliug when thus moved 

flve..,.,reobeen('<,l to be twisle<l marirro 10 me in II 1,ll<r that 
Inl.noppollita dir,.,.tion. Tbe """",aorIJl~~irnot.lI, 

Spllnub eheiltnnl I. ofun mlX'b Utld'I"nJentul"'n_ob.tarie 
t ... ul.tlJ:tb~re I, an i"tc~in)l: or ""'t.:moe to tildr op ...... 
"l1i .. lo on thil ~tbjeo:1 in the growth," 1'M. oon"llIli .. o aWl~" 
'SoottWt ~·"mlOt,' ll:!t~"p"883 .. "ilh what I have 110\;,1 Rlwlllt the 

• I ~ i, wdl know" Ibllt the \wi,linl!' or ,teml, .. hi,-h IIsVIl 
,temallfmany planlll'oO)<'-asionally hinol r(>ond 1'1I).."j:(,,1 ~T!I'JXlrU: 
beo:<:>me Ipir"Uy \wi.ot.d in a bill d ... not "tel'l",I., tho bi.t
monlt.rouamanner: an" .IlkI' my Inl( ooing ol .. 'r~i"" io II", plat,1 
i'.]'('twM ........ loor"mlhol.inn~n by girinJ;gnlBkrri ... .;d.ilyto lhe 
Society. Dr. lllU"wdlll&&t"n re- Jkm. 
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118 I Im'"o SC('1l in t~:t::t~f ~\~i~~IOp, 
Conmhuiu"-., l'\:c", goes on revolying, but more 
slowly; for the internodes, until th('y ho.,-(' grown to 
some li tth'lt·ngth,alwaysll1ovo slowly. Irwclook to 

thl'OIl(',two,of$('v('mlilltcruoocsofl\re,"ohingshoot, 
t11t·ywilll)(> all seen to be morl!oriCIISoowed,cither 
durill~ till' wh{)i(' or during n iarg(' purtof cal'h royolu-
tiull" XOI\ if ncolollIcd strcllk 00 (this was 
dOlH' with n hugo llullllJer plullts) nlong, 
wowill sny. th(' com"ox Ilill ufter 
a tilll(' (del)(lll(lillg 011 the of revolu tion) be 
[(llIml III he rUllning laterally ulon~ 0110 sido of tho 
0011", tlu"n nlon~ the concaye side, th('11 laterally 011 
thl'uppllsit!' f:liilt', and, hlstlr,a~in 011 thoori~inally 
COIl\"('X ~urfll('('. This dcurl)" pIOn's thut during tho 

1ll()'"oU\{'ut the illtenlodes oc>comc bowed 
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C()nn'x surfnr!'; kt thp AAplill~ ~prill1l11p nll(l I ~'l)(l it 
to tho ('n.~t, 111111 till' hlm'k linl' \\ill I .. , ""f n til TIID 

8ion~thl' 1'ltE'ml f;lr(' fmllting' tht, north; h'wl ittl) 
tlU' north, tht' b1ark linc will I .. , on till' ('C)ll('UYt' 
surface; 1)(-11(1 it to til(' III'~t. tllll lint' II ill "1!uin 1)(> em 

the Int(-fal face; nnd "urn \'('lIt t() tilt' ~outh. 

theijlwwillbcontbc 

bow(!(l witll the painted line aJlP<'flri llg 
above 8JX!Ciflcd surface8, awl witu tho point of 
8hoot succc!i9ivcly dir<'Ct('d to ('I\eh point of thp 
compass, III facl,we 8uould hBvCtho l';s:actkiu,l of 
movcmcnt performed by tho l'(!,"ohing lihoot~of twining 
plants,-

It. must not be SUI>po8C(1 that tll('l N'\"uhin~ mon'" 
mcnt is (l8 r('gular 118 that ~inll in till' UI)(lH! iIlu~tra· 

tion; ill vcry nul.lly cases the tip de.1('rihcli 
even 1\ vcryunrrow cllipse, '1'0 fl'('IlT Oll('(j 

*""10 \'ic,.. that tbe re~oh;ng lI.do\',1< ;an,l tbotmthcrth .. 
m<)~mll~nlorllut.aliolloftbelllenl8 ,.t., .. ill,I<),<.1 byUoeir excellent 
ClU .. lnlngplanbl.duetGgro,,·th ob.!rnot, .. 
bithatadl'llnoodbyS.chsand 
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our iIll1~tratiCln, if we sUPPO>'<l only the norlh(>rn nnd 
8Outh('nl Rurfui'('S of the !!aplinA' nltcnlntcly to grow 

rapi!i1y, tlw SU1llmit would d<'StrilJc a simple arc; if 
tht' gro\\th flrst trnn:olleu 8, ,'cry little tothewcstf'rn 
fll('C,RlUl duringlhc rdurn a ,'cry littlo to tho cllstcrn 
fllC<', n !l1\rf(JII would be and tho 
sapliug- would I}(' fiS it pnssed Rnd fro 
thrtHlg'll the space; nnd acompicto 
strnighh·ningof tlle sbootmnyoftcll 00 observed in 
f'(·\·oh-iug plnnt!!. 'l'he movement is frcqucntlysucb 
thntthrl'cofthcsillf'Softbcshootsee1l\ tooog-rowing 
indllool"lh'rmllN"rapi(lIyilisD t1wremlliningsidc; 80 
that n ijI'mi"i,.in'h· ill~tcad of a citt lc is dcscrilx'<i. the 
shoot \.x"{'omillgstruightand upright during hnlfofits 
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• 'fheD\C('blUlLtmbywhieh ~he 11, de Yri .. iI,i.!. 1'. !l37): he 
en, \ or lheahOOl. rtma;".h""kool Ilflnrlu'l(>alh'l"it.I'J .. nd~OIltJw 
1I 1'''0llW to Le •• 1imrull an.1 nlalioubol"'", "Itu. ral'i,1iI) "fwr
('OlD1,1~:lI,rnLlem,&.-.ILy Dr. liollaudth.rIlJ,jolilyoCnul4tioo." 
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tinuoua hU\\ing mort·went dire<'t('(18u('('e~~iwly to all 
points of t1l(' ('nmIIl.IS~, is, as ~ I ohl bas remarked, to 
fllvourtlw!llwotfindingasupport. l'hisislldmirnbly 
efft'('u·d by the l('volutions curried on nighland day, 
a witil'f IIml circle being lUI the shoot 

goes Oil rl'\'oh·ill~. this coutillll(,~, 
high('r poinb liN" brought into contact 
supportan.J nre nrn:,,;ted; nnd so oll\\Bnls to tho ('x
tn'mity; lIml thus the shoot windsrounditssupporL 
Wh('n til(' ~hoot follows thc Bun in its revolving 
coun;I·,it \\ilJ(\!lrouud tho slllll>ortfrom right to left, 
tho hcillg' supposed to stflnd in front o£the 

\l'hE'1I the shoot rmoir('S ill lin opposite 
1i1lE' of winding is !'Cn'rtlC<1. As each 
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thnttiJ('\"ix>wltul\fiJ'11!1 
lJut-thisi .. deniC'<l 
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do Df,t po:-~,',;s aDY sllch quality, for dircetly after 
putting a tlti('k tu the Laph~pt.rmulII, 1 saw that it 
ochaH,,1 difi'l'I't'lltiy from a truo twiner or nnyother 
leuf-climlx'r.-

Tht'hdit'f that twiners 1111\'0 a 

sometimes 
fl.~~ulllillf{ of yigor
ously ~r()\lillg plants, when th<'y ('('liKe to revolve, 
ll(:cmll(' !!tnlighl,fllld showllo tcn<1(,II<'yto be spirol; 
Lut\\il('n n shoot has nearly ccascd to gro\\',or\\ben 
thcJllnnti!lunhcalthy,theextrcmitydocsoccasionnlly 
lx1~()mc I have seen ill remarkable 
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alllaYd 
ojX'lIthnu 

ptlrt duo to caUSl'fltlll' 
lx>in~ !lOW almost f~'(.~l frum the conslraint (If gnl\"it~· 

ami allowed toaet fn,<'ly. "'ith till' lI'illarill.ull Ill!' 
0111(·1" lllind, il. long hori1.ontill shoot WUlllltl it~!·lf at 
first into 1\ vcry dost' which n'llluillt,,1 uu-
changed; but as the ~hllo~ 111ilwd 
spirally lip its marie a much mol',' ul~·u 

spire. 'Vith nil mnny llilluts "bit'h \\"(>1"\' nllmn~1 

fre<>iy to ascend a support, tho t(>nniuul int!·rn(~II'" 

made at first tl. cJO!ie spin'; lind thi .. , dllrin~ "iudy 
scn'cd to kC<'"p the I!hoots in dmll' ('olliad 

will. ·,h,i, ''"1'1'0''; butns the inti·rnooeS 

·800Dr.ll.do\'r;8OI(ibi<l.,>.324onthi.l;.ubjtlel 
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11110 ("ull(l IUfii·r,·nt imlj,-jl\ulliM (,(S,l,(nll .. d.lra,,,ar.J; 
t1l1'eel18,\tL.ir 
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not m,m', 1\ 81}rt uf hing-<' s{'JltUnting the moving and 
the IlHJti()nll,~g Jl!lrt of the /J1UIlO int!"'rnooc, _\ftcr a 

I lilUll!1 thutthislo\lwparthud 

lik,'wi,,''''''''''''''',',1 it, "·,,,hi"g pmH:r. 'fhl'sesc.crol 
fU('t.1 ~Ij(m tbat til(> pow!'r of 1Il0H'ment is llOt immedi
I1tl'ly Instin tilt' Urrt·sl~'(1 portion of 1\ fl'\·ohing shoot; 
an,lth'ltllftNlwingt.elllpufnrilyl(}!jtiteunhef('f',(H·{,f('(l. 
"-Iwn a shu!)t hall remainf'd for a cI)fiSli(\ern!Jie time 
fHUll!\ !~ llUp,)Ort, it penuant·ntly fctuins its sllirni furlll 
l'n'n wlll'll the ~lIppurt is n'lllu\"\',l. 

Wht'n Il hill sti('k waSi pl!l('ed so ns to arr(,lIt the 
lowE'r and ri;.:il\ illtl'fIWllt't! of tlw Ceropegia, at the 
di~l!llwe at fir~t of J :) IIm\ tll('n of 21 il\('I\p~ from tilt""' 

('('ntre of rl'will tiun, tho str!light ghoot slowly ami 

to ix'como llloreund 
o\·{'rth ... 

Bi,it' or point or tho ('()IIlJw~s, 1\11<\ 
prniuuSl ~Iight inelinatioll, Jt now f\'(~omn}('need 

in ih u~ulII {'Ollf:;£', 110 thai nfter IL s('mi-
inh, {'~)IIhwt with the stick, 

dWlinsii,\up uJ.!!lin \MIIIWIl'd fnuu it find fell 
(/\"I'r t" till' \lJlI"'~ih' i'\id~" 'fhi~ mon'llIt.'nt or tb(· 
~bo .. t luul 1\ Hry ~~\Il n\ll~'llrnn('e, O!J if it were 

Ilith ill! lidlurl' hnt lIdS rl:~oln.>d to~' 
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object 
post, sufficicnt to 

placo when tho growing surface 

crC'IJtrolind to theollposito surfaco of tho shoot; so 
Ibnt it was withdmlll\ at cnch rel'olulioll from its 

SUPIXlrt. 
WhC'n a free shoot hns grown far beyond its support, 

it sinks downwards from its weight, as alrcady C'xplnined 
inthocaso of tho JI,op, with tho revolving extremity 
turned upwards, If tho support 00 not lofty, tho shoot 
ralla to tho ground,and resting there, tho extremity 

Sometimes BC\'emlshoots, when flexible, 
hliu(' and thus 
nnother, 
of tho &11ya 
wards liIl<l wind up 011 greater 
number of tho depending shoots, how(,I'er, of one 
twining p\ant,thcHibbertia deJltata,sbowcd but little 
telI~!t'IlCy to turn upwards. I n other eascs,!l.l! with the 
Cryptoliegia gralldijlora, 8CI'cml internodes which were 
at first flcx.iblo aud rovo!vcd,iftheydid notsuccccd in 
tl1' iningrounda,support,bceome q uito rigid,andsup
)Jorting themseln~8 ujJright. carried on their SUDlmits 
the younger rel'olving internodes. 

I1t:rt' will be a collI'enicnt p lace to gin) n Table 
s.ilOl\ingthedirectionandrnteofmovcmentofsc\'emi 
twinin~Jlinnt.,..withn fuw appended rt'lIJarks. These 
plant~ nrc nrmllg('{\ o.ccortiillg to L imlley's 'Yegctnble 
J\:ingdOIll'of1853; and they hlwo bccn sclcctcd from 
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all t)j\rt~ nf tllf' ",'rh·s so as til ~h,)\\" thllt nil kin&" 
behan-inn IWdrlyunifnnnllliUlmf,-

J.Y!JO'lIamarlind"/IImmoveaagainsttholUn. 

J ~~Y ~: ~:ldrt'lO was ma<lo in : i~ ~ (~hoot very young) 

"21,Brd,, " " . 80 
"2'2,.Jth,, " " .1030 

~~y ~: ;:~l circlo was made in : ~. r~ (lihoot \"('ry young) 

:: ~::~~ " " .. : i~ 
.. 26,5tb " ,. " .2W 
,.27,6th" " " . 3t.::! 
"27,7th .. ,, . 411 

• I am mu~h indebted to Dr ofrlir"hing plant.. Pmfc'NOr A .... 
I!( .... kl'r(o. havine:""llt me many (;rny, I'""r. Oliv.r,8IJ<1 Dr.H"ok r 
pI.nta from Kew; au.l to )1.. h.,,~ aft'''mf!oL mt, U 011 -"Y 
Yeivh,ofth .. R"y"i ~~ntic Xu •• 1'I"I'.i"':II ~.i, ..... mU<'h iof",
... y,r. •• havinggt'n.·rou.Jygiven ~1i"n.ndm"""l'lf~n . "" 
m._.e<>lltrlinll offtn611Jlt'Cimen. 
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OfO:-;(K'OTn.F.DOX"",Cfmfinlletl.) 

A"",fIIl'III (nnll.1m,d 8pl'ciC>l from Kcw) (T.ilia('('lI') mo'·<.JII 
a~illllttho~ulI,i'lA('$linholhoOlle. 

Jlt.'('.21i,hleirclowa.;maJein. . 5 0 
" ~1, :!Ild" "" . 5 40 

7,"n"~ """,,,,,,,,;. (DiOllCOreftN.'ro). A 
tuJ.'rillaJlotplaoodinthcgre€lIhoul<O: 

i.aJ"'!f'NG,..,...,,(Phik!8iaoero),ingreenhou.'lC,roliontliesun 

March 1~: !~I~::~~O w~ ma:~. in : 2~ l~ (~hoot young) 

1l,21"\eirrlo",, 11 0 
" 1:l,3rd" ,," . 1580 
.. U,Jth " ,," .1115 
" 16,5th " " " .. 810 when plo.ced in 

thoJlOthoUllejbutthenCltuaythoBhootremainod 
~atiO}IUU'y. 

J,'.>¥-b ..... JI"., f';ri,fijlura (Rolburghil\oCUlll) mo'l'08 against. tho 
111111; iteoml'll.tldaeireleinabont~l boufll. 

Tbeplant 

.416 

. ~ 0 

.2!hl 
.. 216 

.22 
.. 20 

.21 
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Ak-bia'1"'·II.r/t, (LardizahaIN:'OO), plaeed in bothunII(', mo\'"CII 
n!;Rinsttho8un. 

March 17, htcircJo w!I8mooc in . 
.. 18,2nll " " " 
" HI,SnI " " " 
"19,.lth,, " " 

Rlaulltonialll/ifo1ia(Lardi7.o.be.i&ecre),pJaecd in hotholl ..... , 
monlfl against Iho8un. 

llfureh28,lIitcirclowlIllmadcin •. 330 
"2!I,2nd,, "" •• 3·15 

SpJ/(~NJfl~ma "...,rmonzlum (Scki7.ant.lraeere) follows thl' "un. 

August 5th, bt cirdc WM mll(10 in about . 21 0 
" 5Ih,2nlicircicwlUlmalicin. .1H30 

&7haniarotlllldaPIcnisporlll&Cele)mO"l'"Cllaga.il1lltthc~un. 

May27,htcirelowl\8ruoocin. .5 G 
"SO,2nd" " " ... 7 G 

JUllo:!,3rd" " " .•• 511:i 
"S,·1th" "" .628 

Tlrryalli,brar-h!J",(YJ.!I.(Maipi~hiacool)movC8alr9.in~lthelJUn: 

on08bootmadescirelo in12]\I'S"lWd nnolhcr in 10 hrll.OO m.; 
]'lItlhollc:rtday,whichwM mllchooldcr,thofll1lt sll·)"tlooi: 
10 hrs.to p.).rform ol11y a S(lmicirdo. 

lJibkrtia dt lltrd" (DilIcniacctle), ))IJl('oo in 011'1 holhon~,fcl· 
i01i"Ccl thcsun, and ruado (lJay It\th)acirclein 7hrs.~m.;ttn 
thel!lth,nlvc.1'IIOd iu.ooUJ"Se,an,1 mO"l'"t."-l agailll:lt IlIoal1l1,8nd 
madeacirclein7hl'll.; on thc!'l()th,IUO"l'"ooat;ni1l"tilW8unon('
thif{lofacirclo,lllldlhcnstoodstiJliontho2{ith,followodtho 
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(l)ICOTYLEDO!'s,conil'nued.) 

sun(ortwo-tbirollo(aeircle,and tlu::nrdurnedtoiiaat.arling_ 
poillt,taking(urthisdouhleooul"8(lllhr&46m . 

• 'YJfYQ J)Mlmmondj,(Pittospol1lC('ro) moves against tho sun; 
kept in grecnhoullC 

AI"n4, l,tdrel,wM ,,~l.;, . 4 25 
: ~~(VCryOOldday) 

.75 
l'olW"'''''' (/umtinn'm (polygunll('('fl). Thill {'I\IjQ is taken 

lromDutr()('lu:-t(p.~J9),1LH I obt:e"od,noalliooplant: follow8 
the 811n. Three sbootR,eut off Ii plant,and JllacOO inwatcr, 
made cirdl'll in a hra. 10 m., 5 luB. 20 m., and 7 hn:. 15 m. 

lri6/ltn'" ChintN6i6 (Legumin08lO), in greenhollse, moves 
a!!'ftilU!ttbOllln. 

Mny 13,lsteirclo was nmdo in , 

"IH,2ud" " " 
"16,3rd,, " " 
"21,4Ih,, " " 
"2J,ulh,, " " 
" 25,Gth " " " 

iUay,bteircI6wtl1Jmadoin. .20 
"2nd,, "" .155 
,,3rt! " "" .155 

DilJ(JI/tNill vrol'/'yffll (A poeynaeero) moves ~gs.:1~ t~e sun . 

. 915 

.!!40 
Dipiudnliar:rouinoo(lmo,csagaiu$tthe8ull. 

MnylG,l.«teirclowll!Imlldoin. .!J 6 
Ju\y20,2ud" "" .. 80 

"21,31\1,, "" ,85 
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Y~Il~g. :!inChc.~l!ot drc!o-.' pcrf 1!1Pt' I in 7.ji 

.21101" " " 

.:lnl" .. " ,. G:J:-I 
. ·Hb " " " .. ;)1;; 
. 5th " " " " GI.; 

N'IJI.(JlIIJ(i~ flur;I"""I" (A,(,:l('l,iadfl.r<re) m<l\'t'8 n ~ill;"t tl,,' BUD 

RTldnuuleacil'deinGhIS.lOlJI.,BlIOCUwicirduilluhuut!JhN. 

)(/i;:'t:~ (!~~ l:~acae) m&llo •. Tr!lll f,'jreko. in from 

JI_,M" .. ,,., .. rm (Cnn1'olTulwo.,) moTes ll;;II.inHttiJe 8UD 
l'lautl)laooJiuroomwithlatcral1if:bt. 

htcircw ~u nuldo in 2 las. 42 mr(i~l:;;:)l ~~::~~~:~gl~l~~~ 
2nd circln was m~lo in 2 hm Hm.!1]:~~;:~~::;~:ll:\J~~~~~\;~ 

Jpo'lflll:1'tlilJ.l"f"ldfJ(CoIlToIYU1&('('t8)mO\·611l4:&in~tthe~un,I'11\,i'e01 
illmlBtud1.witbwiudoW!;facillgth.Dorth-ca.~t. Weath'Jrbot. 

fs.~nlclrdo.rtOmlhe light in 

1st cirduwM mado in ~ hra.30 m'l ~ ~~r:-;~~;:~~~~~~~t~l;: 

2"E:,,~~~'G~"1~? \1E~';};;,r~:~f;::~~~i; 
WOhllo\llherOl\1\1markRbleinsll\nceof \l10 f'OlI"cr of li~htin 

retalding.nJllll!Ikllingthcrc\·o\"ill~IIH),.cmcnt. 

C", ... )",/". Mp·um (l~ft()'wcrol enltiVllhl Tar) mowS 
~iiUlltheB\1n. TwocirciCII,\OCrcm&.lcCA('hin I br.l'!m 
dillCrc~iullCJll.idrdDrNrnaJldwtb r·llt1Jm. 
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( nICOTn.EI)()'!<i~, ('(In/illllbl.) 

1.'0"_ ,iliofiJia (Conl"oll"ulll('flll) mOI"U "W'il1..~t tho.llun; 
ma.1o r"nr n"'I>I\lli"lI~ in 9 bl"R; I!O thut, on &n al"cragc, each 
_"' IWrr"nllc<iin2hl"".1.'.iro. 
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(DICOTH.1-:00:\~,CQn/j/lul"l.) 

.'Ml..!!d.l1 rlJ'''''''lvlia (~('1lnthaoo.«) roll.)v;~ the ~un .• \ y,lUng 
Bb.oot lIla\lo a IIcmieireie in 21 hm; .ul .... llI.ntly it m,k.!" a 

~: !'~i~~::~~I~1'1l. s:;~ 4~ 11)'11. .\llo)UIU lIiLoot,lwwc'"cr, 

,uil.,«"iu I(tw,loll (Compo~itm) mO'"OIIll.l.",inllt the SUllo 

I'>larellll,lBteirclewas made in 310 
.. Hi,2l\d " a 0 
.. IG,Sed.. 30 
"iT,4th S83 

April 7,6", " " " 2 "'\Tlll. ""I, ... =~ 
T Glh 'I -10 antra NlpiuU8wllta. 

" , "" '! M !l;~ ;~::~.OOld water at 

Ovmbrdum arg/'tlkum (Combretaoooo) move. against tho son. 
Ke!)tinlloUloUSO. 

",: :~, ~t;~gu;hm'~:"f: :n~~:::0S~~!~':'::~: 
.. 2J.-Itheirclo'lOl6madcin22J 

O"",bnluMpuryunum revolves not quii.oaoquiekly as C, 

a~kllm, 

Lctua(.mronliaro(I..oa.sa.oetc). ThI"olutiO"I,'¥iabie inthe.ir 
eQurao: aplnntwhiehulOnxl6gailUltth08UIl 
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(DICOTn.EDOX~, continued.) 
Another pl(1nt which followed lhc sun in iierevolutioll8. 

Julyll,llitclrelowll8Dll1doin . 

"1l,2nd,, " " 
"1l,8rd,, " " 

'lOl l .146 
.141 Very bot day. 

"11,.Jlh,, " " .148 
"12,5th,, .... .2~ 

Junc13,lRtcil'dewlLSmadoill. • 145 
"la,2nd" "" . 117 
"Il,Brd" "" . 136 
,,1-I,4Ih .. "" . 159 
"B/ 5th" "" . 28 

th:i~~~~MTi' or L«tmha (unnamed 8p.) (Cillchonacao) follows 

:UIlY 25, ~micirclo was made in . l"~ ;7 {(8~-:!::;rcmOlY 
: Ii * (shoot stiU young) 

, G 8 

I
T.kon rrom tho 

,,8,5th .720 IlothoUIlC, nnd 
" !l,Gth " • 836 plaoed in a room 

in my house. 

lIfUII(lIi« biroior (CinCilOllnccro),YOung plnnt, folloW8 tho IlUD. 

July7,btcirciewasmadoill. . G 18 

" 8, 2nd " "" . 663 
,,!l,Brd n ".. • GOO w== ~~:;~~~:~~PrifOlioocro) follows tho SUlI, kept in I 

A1'ril,lKtcirdo waamade in . ;'l~ (about) 
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April,2nJ rirclc was ma.loin 

3nI .. 

" 4th" 
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Sp~"'('if'S of the saUlI.' geuus mo'-o at different rates. 
'fb,' rottldOl'S lIotseemgo,ocrncd by tho thickness of 
th(lllb(lotil:lh~ofthc&ll!Jaa1X'u.sthillandfl('xible 

as string', hut move more slo\\ly thnn the tlJiek and 
fleshy shoots of the RmculI, whicL s('('m little fitted for 

mo\,;·uwntofnnykilld. Tho shoolsof tho Wietaria, 
\\hkh fllster than thoso of the 



1\ mueh llIor\l curiousca.se: 
of tl\l'~i\ ('ight l'('I·ol\'(~ 1 in oppH~itiun 10 t Ilt' ~U11 IIntl 

ASt'('nih'~1 from h.ft to right; lin' f,IIl(l\I\~1 tlw sun uno l 
/UI('(>ll~II'(1 fnun right to kft; nn,1 funr r",-uln·,1 ullI l 
tllinl'fl til'l4t in Hilt:' din~tiull. IU\~I 1111"11 n"H'J",~1 ,Iu·if 

Inrn,or 
ollcdir<'Clioll,1l1H1 f"rn:<h"rt"'l':lr'c 
... Inlight, f('1-('l'Sl.'(l tlwir tnflk "n~' or tllu 

tllrns in 1m OllposilC lIir('('lioll, TIlt' rl"n'NIl of 

the CIlT\'ntur(l ()('{'urred at allY puint ill tlw ~tl'm, 
.'\'('n in tIl(' millrlle of an init'rnnti(', 1£1111 r not 
if'('11 this easf'. I should have tllOlI~ht it~ ()('("Urf\"Ilt'l' 

• 1 mi • .J nine 1'1,.nQ; "r th" <>f th ".1.., ",~e, I th,ir"1 irtl 
byl".iJ/_JItrb.,Ii;,.nJix lo .... "Jin'·'l'l·rt. 
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18tf'roll~· frmll to the otlwr IM)t: hut M tbe 
plnlll,; J!r.:\\ !l<llne of til(' ~h,~\t~ l\\ilh'<l rq!u-

Inrly III' thin 'l'lwlIg'h tht' rn"hin~ 
in (llW dirl~,ti(,n nwl "OIU('-
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WIIl:1l pI8('('I1 in 11 room with the lightcntNing onono 
sil\I>,I\\inllI'UUlHiAticksbetwetIl3nm\-liuche:!in 
dillIllf'tl>r; for Ihi!! interfered, in 1\ mUIIIU'f presently 
wiX'('xplnillt"fl,\lith thcre\ohingmoH'lllent. Inthe 
Opt'll nir. hO\\i'n-r, th(' PJUutfJiru ll\ine<! round Ii 

8UPIKJrt of th(' obc}\"(' thickne"", butfuiJed in twining 
round 011(' 9 inches in diameter. Nevenheless,some 
twiners of the \\I\rnl('r t(>mpemto regiolls enll munnge 
tbis hHt('f d('grec of thicknc$I; for I bear from 
Dr.lloukef thllt ntKo\\- tho llU!CW androgynu. hils 
1lS('('Jl(lt'(II~C()lulllll!l illch('8 ill diameter; find although 
Il WiBtariagro\11\ bymo in 1\ smnll pot tried ill ,"ain 
(or wCf'kiI to post betwC<!n 5and (j inches 

Ilt J«('oll 1\ nscended n trunk 

tho Butea.parf!iJfQra, ono of tlJC Mcnispcrma.ccre, and 
\\';th801II(' Dulbcrgia.snnd other l .('gllmillosre.· This 
l)()w(,f wou ld be lll'('cssary for lilly spccies which had 
too.scl>ll!1 by twilling the lurge trecsoflltrollicalforesi; 
otherwis.' tlwy wunlil hnrdlyc"cr be able to rCilch the 
light. lnOllr t"'lIl l ~'nltcCOl1tltr iC8itwould be injurious 
to the twilling lliallts "hich die down c"ery year if 

• ~'ri'l MUI), •• toto. (iLid. 1'. il'perrnaee/l1_ lie 1Idd8 ill bit 
SI9)II.tb~"'w('D""'~(0l'l'II.i"D III !ett.-. 10 me u..t lDOIi or tbe 

~~~§~[I:~:~i~ f§;:h~~\i":~~ 
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thl'Y "Nl' I'nul,!!'f) to t\littt' n.ulJI! trllnl,;~ Ilf tn"'~, fvr 

ill n !ling'k"!'II~,n 10 

"·",·htb"""'''';l"nd"~;ntl,,, h~ht. 
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plnnt90. The rote 11/U1 Bcccleroted by 

"""-""'-" "-"'1''''''''''-_ .\t('neh BtAge of growth only 
the 1\10 nplM'r intl'rnOli('!J «'\'011'00. A line painted 
along tht, COlln'x surface of a. re,'ohing internode 
OO:.·UIll!'~ fin;t Intt'rol, tlJ('n ('()IlCIWe, then Interol and 
nltimntdy ng,~in etln\·l·X. Xeither the internod£'S nor 
th('pdiulesRre irrililblewhen rubbed. Themol'CDlent 
isintil('nstlllldirc-etioll,lII1JUely,illoppositiontothe 
('oJIINP of theslln; and wh('n the Btcm t",inesroun<ill 
thiu8tit,k,itlx'COmest",iste<ionitso"'llllxisintheSllIDe 
tlit"l'1·tiuli .• \.fler the young int('rnooes ha\'o twined 
1'\)IIll(lllllti{'k,tlwir {""ontilllled growthclluscs them to 

alittlt· If the stick be soon rcmoved, 

un these respects we 
hl11'1' {'ompld(' idl'utity with twining phuncrogllmic 
pltlllL!; awl thonhoHl Clluul<'l'lttiol\ may serve 8.'l a 
~Ulllml\Ty "f the Ivn<iing c!UlrI\('l('ristics of all twining 
plunts 

'I'll!' I)()I\{'T of r('\'()h'ing depends on tho genernl 
hClIlthIlIll11iJ.,'"Oltroftll('plunt,asitnsbecnlnooriollsly 
~Ilillln I,y PllIIII. But tho lllo\'C'mcntof each separate 
inlt'rnullt' is!'!, illli<'II('IHlf'lltof the ethers, thatcuttillg 
Ofi'lllluPPI'rlllll'do('illotnffcctthere"olutiollSofll 
Imwf 1)1\('.\\'lwII. how{'\'cr, Dutrocht't cut off two 
"holl' ~hfM)I" nftil(, Hop, nuel p18{,OO tbelll in wllter, the 
mon·nwnt '\lUi ~rt'i\tlr r('tnr"tit'fi; fOf ono revolved in 
20 ilt'<. allli tilt' othl'f in ~:I hrs .. whcl"('as they ought 
to hIl1~' t"t.!\·oln,d ill bctwet'!1 :! hn!. and 2 hrs. 30 m, 
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mont (or fL 

made 1\ complete 
cirdc from the light 
to"urdsthelightouly1 
re\'oh,etl, in 1\ rcn'rsed dirt'<'tion to tlu' IJloma:a. 
8hra.;thellCmicirdcfromthclightlllking['hrs.:Wm., 
and that to the 2 hra. 37 m. From the 
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"hcnllcreft('Ct ho\\ liule the letwesare dCH·lopcdon 
the young nUll thin Nl,"oh'iug intCfIlOli('s. lt. is 0.11 
the more fCnlluknhlc, us ootMists belitlvO Qfohl, 
p. ll!) that twining plo.n ts ate but little 8('lIsiti\'c 
to thcu('tioli of light, 

1 lIi1! conclude m)' account of twining plants by 
a fcwmiscclltuU'olls alld "'ith 

nllth(' 

no signs 
of f(','ohillg, 1I0t COliccir(l how these 
plll.lliaCl.lUld bedimbcrs; bntntlastO. argenleum put 
forth from the lower part of oueof itsmn.in branchcs 
athinsi1oot,oorGfcctin greatly 
inllPIX'anmcc from tlw to its 
I ('n\"~'~ 1JC'ing little 

yolr('(ll"igorously 
pnMhL('('S ~hoots of 1\\0 kinds. Wi th Penploca GrlCCa 
(Pllim, p. <:\3) the uppt.'mlost shoots alone twine, 
PolY!lonum cmu:olvulu, twines the middle 
of th('sulIlIllcr ( l'lllm, jJ. J3,(4); and 
'i~orou~ly in th(' !lutumn show 110 

dimh. The majurity of .\"sclepiadaceru nre twiners; 
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of 
P. multiJIoru, produce (Ikm, p. GH I) 1\10 kiHllsof 
s.hol)t~. sonl£' upright find thitk, IUlil utll('~ thin and 
twining. I b,l\"{' seen striking instances of this cutio~ 
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:'Fulmer's dlllln (orcing-Ucan," 

"hit·11 produced tl single long twining 

"ho<)t. 
Sol(JIIIOilduloomara isoueo( thcfccblcst allli. 

()()()ri"ilt of tllincrs: it Illayo(tcn ooscen growing as 

11Illlprig-ht in the midst of 
nthjpkpt thebronchcs 
without twining; whell, to Dutrochet 
(tom. xix. p. 299), it grows ucar a and flexible 
SUPIM)rt,llIIt'h ns the stem of Il Ili'ttlc,it twiues round 
it. ll'lncl'tlsticki'lroundsc\·{,l'lllplllnt.'I,flndw:rtically 
stn:·\(·ht..'f18tringsdosetoothc~,llnd thcstrinb'1l alono 
1\t·I'(' ascmdt.'d by twining. 'I'he stem twines in
ditl't'I'l'lItlyto tiao r ight or left. Somoothcrs 
orl-'ollllllllll,ando(Rnothcr 

bclonA'il1~ to tho 
cultuml works IlS twining 
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IUlI~ t\\inf', but Hk('wi.;;e ('mit rtJot \pu "hidl lulh('rc til 
flny fittil\~ 8I1rf6.(,(', so thut tht' IIl"i (If t \\illil\~ \I olllcl 
lx, III) gl"('8t diSllllnmlllp;l> 1\1111 in [<()Ill(' r('~IIf'{·t~ 811 

adnmlage to theS(' spl.'(' i(·", us tlw~' IlImltl thcn fI~('('llil 

thcirsupportsinamof('(lir\'{·t lilH·,* 

•• 'ritz Muller hu pnbli"hl~1 

=m~h~nt:t:~:~~f~fulh:t\{~=:; 
dilUltil'lll'piant.lu'lloL.Zcituug,' 
1861),1'1'.57,1;5 
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CII .\ PTEH II. 

t''''n~ .d,i~h ~Iimb by the .hl or "p"ntnn ... ",~ly revah-ing and M'n.ilil'e 
]J!'li"leol -- CltllMtil_7'l'j)p~~",_M(lu"'''l<I"a, flow,'r-pctlunele. 
1D",·iog IP""III.IOOO"lly &Ild IItIl~iti"D 1(1 II. t"uc!J_II~{I(locldw._ 
LoIJw.pen.u. - inl.(-m{l(\'11 "'-'Il.iiiv~ - &.1(1".... lhi~kenlng <tr 
tbe c1UI ..... 1 pt'ti"ICII_} ..... ,,"'._.~.Il ..... i(l_Plant.l .... hleh dimb by 
!h," 11.\.1 or tlldt ].l'O<lu .... 1 lOidriho- G/orio«l- Flwft1lar;(I-
Xt1~IA~.-Summary on J.:ftr....,lilD~n 
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so as to llrcss Hghtly Oil thf' I\llfh·r lSi~I~· uf II yount! 
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."is.l 
n..'I ... gld ..... ""'" 

II" I'b ... ,,1"II ... Ioo .... c!oop·"',.o'wlp, .. ltb . bedaopl°lpo<tl.,.,.lhkk.....:l 
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whic'h is pr('~~'r\"('11 ('\'t'r nfh·r\\nr.]~. Tb,. 

"hi('h hlln' dll"IIt.1 1l.1l~' (I1,j(~,t ""OU 1.'('''1111' 
nltwh thkkell(',l nnd stn'lI~thened. n~ mny I,,· !I<~'11 
in t1l1'clmwinf!. 

('7t'11tati. mOlllana.- TIlt' 
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tht· sti('k, was that o( n. man !:illlllding bya 
"Il<) tUfO\I'S his ann horiwntlllly round il. 

With f\'~II(~t to the stem's power o( t\lining, some 
r{'lllnrkswill Ut> made under O.calyN,w.. 

Clelflulls SieWZrli.-.t shoot made three fCI'olutiollS 

('xcl'ptin~ sub-petioles o( tho lnteral and 

t('rUlinnl 1{'IIf1et:l aro sensitive .• \. loop o( thrl'uJ. 
oll{'-('ighth o( a grain, acted 011 the mllin 

not until t.wo or three days had elapsN. 
ha,'(, therelllllrkllblohllbit o( SIXln

iu,-('rtieuL ellipses, in 
degree, as Il ill lX' 

eiu.!ll'in:r. 
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:-1 hl"ll" lIfter hl·ing ('nil of (11U' wus Iw'nt 

,'mnl'ld"lyl>llck.pun,lld 10 th('hu"ul pnrtion: in4h"" 

!:'ui.';("(I\\{'lIlly it ix'ClUn(' 11f'.ltly l:Itnli!!lIt u!!uin, Ttl 
1'111111 hUll Sl'lI~iti\"l' th(' !,dink" IIfl', I WII~ 

mentioll Ihnt I .. i,I,"S "ft"" 
whil'il"Il('lIdfyfUrlrH" 

hUH' tlistuwt I ~·ti"k", 
lind th('!!<, flf(' lIot scruiti,"('; hut wh('n tht' 1,lullt i~ 
\\(,11 grollll,thcpctioll'Softht'twoinh'nllUlIIlhmlinll-l 
h.:llkls 01'(' or collsidt'fllbll' Il'll~th, lind hl."("(Ulie "'1I~i· 
ti,-(' !I() tlS to 00 (,lIpllble of c1nsping 1\11 nhjt ., ill UII~ 

dirotti(m. 
,,'h{'lll\ 
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thick as the oJlJ>Nlito 000 "hi('h has clnsrl('d nothing. 
Wilen thin trllllsrcrsesiiocsof tho two nro placed 
under the mi{'rQ!I('Opethcir diflcf'Cuce is conspicuous: 

the side of thcpctioiewhich hasbcen iueoutactwith 
tho support, is {ormoo o{a laycro{oolourlCfl8 ccUswith 

th~ir longer nx('S directed from the centre, nnd these 
nrc '"cry much larger tllfll\ tho corresponding cells 
iu tho opposito or unchanged petiolo; tho central 
ccLls,also.areiu80medegrce enlarged,aud tbowhole 
is much indurated. The exterior surface generally 
becomes bright red. But a fill' greater chnngotakes 
1)1(100 in tbe naturo of tho than tlliltwhich is 
risible: thO IK'tioieoftho Icafisflcriblc 
,1u<lCtluoosunppoocasily,,,bcreastheclaspooou(' 
ucquirt'S an extraordinary degree of toughness and 
rigidity, so that OOllsidcmblo force is required to pull 
ititHo pieces. \ritb tbis change,great dumbilityis 
pruunlJlyacquircd; at least tbis is tho CftSO",ith the 
clasped petioles of Olematil vilalba. The mCllningof 
thcsochangcs is obvious, namely, that tho petioles may 
flrmly and uumbly sUllport tho stcm. 

ClemaiiBflticrophylla •• ar. 7eJlwphylla.-Tho loug 
aud thinintcrnodl's of thisA.ustmlianspocice J'(lvoh'e 
sometimes in ono direction and sometimes in anop
posite oue, d{'SCriiJing long, narrow,irregular ellipses 
or large eirel('s. l~our rC"olutions were completed 
",ililiu 6\'0 minutes of the SLilllC aycrogo rutc of 
lilr . .:JIm.; 80tbat thisspt,<,i('s moves moroquickly 
thllntheothcrs (If the gCllUS. 'l'hoshoota,wbcllj)lnced 
Ilear Iln,rticIIlstick,eitherhline round it, or elllspit 

2 
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O. montana and O. calYl"ina. I lllJC<'rt,lillt'<1 thnt the 
simple ICiW("iJ or O. giandulosa exhibitt..'(l no slxlIltn. 
lloollsr(>\·ol\-illgmoH'menl. 

C/emati. ttiiutlla, mr. t:enosa.- In thill filld the tWl) 

tho power of spirlilly twining is 
nnd this sccms due to tho lessclled 

ertholeMcs, 13llttllCre
v(llving- restricted, is not lost. I n 

onfpn .... 1'J1tsl)('('it'S u young interllode. plllCt.'tI. ill Cront 
or 1l\\iu<l()w,mnde thre(l111llT0W cllipiw.'l'. tmll8Vef"S('ly 
to tlw din:(,tioll or tho light, at 1m 1\\'('rRge rate or 
2h~.J(IIIl. \rh~llplnced 8Othnttll('movcIlIcuts "-ef~ 
to and fn)nl the light. the rale InUI greatly accelerated 
in olle hnlf or tho course, nnd retardod in the other, fiS 
with The ellipS<'8 were small; tlw 

described by tho np<'x of n sll()ot 
not cxpnlld<,d 

tho "multim,'e i,,,",. 
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r 
sub-petioic is 
l'holJllSl\l 

.-.,.1. 
.I. 1"WlCI..,~rCl<""I~ •• littUtL 

stem nnd first pair of is 1I(·n~iti\·I' 

than tho remainder; it will, ho\\(>\"cr, ('Iasp u ~Iick 
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cun-cd in 45m., Bnd ill 
ninety degrees; whil~t 

alah'nll sIllJ..lK'lioie did lwx:ome sensibly curvCfI 
until 3hrs. :.10m. hnd c\nJl!M.,{1. In all cnsc~, if tlV' 
sticksaro tnkell Blmy, tho l}('liolcs continuo tQ mOl") 
tluring many hours nftcrwnrds; 80 they de nfter a 
slight rubbing; buttheybecmnostnlight again, after 
alJomlo.d'ly'silltl'rvnl.thntis ifthcflcxuro has not 
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string, it 80 firmly, that some 
forcowilSucccssn.rrforitswithdmwlll. .\'Ionp\\(·i::,::hing 
'52ofagmin (33·7mg.)cn.uscu iu tlhrs.alaternl sub
J>etiolojustpcrccptibly toeurn.',nnd in 2-1 IlM. it 
movedthroughuiuetydegrecs. Thcscobs~rvationswcrc 

mlldo during tho summer; tho following wore mllde 

ill tho spring, when tho petioles apparently arc more 
sensitivo :-.\. loop of thread, weighing ()nt.~i~hth of a 
groin (B'01 mg.), produced no effl'Ct on the Illt~rnlsub
petioles, lJutpiuccd on ut-enninnlonc,cllUSi.'Il it,aft(,f 
2-1hrs.,tocurvomoderntcly; tbocurmture, thllughtho 
loop r('mll.ined suspended, WIUI aftl'r IHhrs. diUlilli~hed. 
but IlC\'('r ~lis.'lpp<'ared; showing thut the pl,tioll) hnd 
hooomc pmtiullyaccustomcd to the insullici(:Jltstimulus. 
This eX I)l'riment WIl8 with Iwarly tho 
8<'l.mo result. J~()8tly, 11 
ouc-sixtccuth 
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Wh,n.woooo,,",". on the ono hand, tho thickness 
il.mlstiffllcss of tho I><'tioics,o.nd,on the other hand, 
tho thinness au(l softness of fino cotton thread, and 

small weight onc-sixtccnth of a 
these facts are remarkable. But 

curvature when pressing over 0. broader than 
that BCt«l on by a throod. I1a\'illg noticed that 
tho end of a suspended string which accidentally 
touched a petiole, caused it to ix-nu, l took two 
pieces of thin twine, 10 inches in length (weighing 
1-01 gr.),und, tying them to Il.stick,lct them htlugas 
noorly pcrpendiculnrly downwards as thinness 
II.UU flexuous after would pcr-

80 118 just 
becamo 
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of tho 101\\"('8 ofO.1Jitalba droll 
of 1'; tho petioles (118 'IUS ObSNH'd hy )I nhh 
remain nttll<'iH.,d to the bnllJ("ll('~, sOIll('tiull"ll 

tllO seasons; Ilml, being cOII\"oll1t"d, thf'y 

N'>il'mhlc tmt' tC'udrils, sueh llS tho~(' IlO:-~t·~,,'(1 

til(lalli(>(l ft"r-uusNarat·elia. Tho Ill'lioit'lillhil'h hf1\'jJ 
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n~ thin fl~ fine' twillf'. 011e 8uch shoot r('\'o\n'(\ ill fl. 

{'()lIN'OPl'o,.;{t1tothc8UU,f1t tllll\\'(·rng<' J'!\W,jlulging 
frllllllhll.· .. ll.·YllllltiulL!'I,oflhr.ZJm.;blltnououbt 
tlU' (\ir('(:tiull of the rf'w\\'illg mU\,ClIlcntis mri!lbl('. 
,\'11('11 tI\(\ phmts lULYo tnlllllld nro bnmclH'd, 

nil thc N'Yo!n'. 'l'hestl'm,whiist 
round n thin \'crtiefll stick, 

eight turns ill the 
stcmoften 

tlrr('Slcd by 
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side,oTHI moye 
stemaudc1flSp it. 'J'heylik('\\iscoft('n 
a tillie, in 801M dc~rce spirlllly controd('d. 
tber('fore fully deserve to be ('lI.11ed teudril~, us 
arc uscdfor climbing, are 8('ll8iti\'O to a tOllt'h,IlWH' 
spontunconsly, ami llltillll1tely contract into 1I. spin', 
thou~b n.n illlperfeetoue, 'I'll(' present S))('('if't! \\Quld 
hll.n' beenclllS!lftlamollgsttbctendril·lx~m:rs,hadl\{lt 
tbeseebamctersbileucoufiuedtoearly youth, During 
maturity it is n. tnw It'af·eiimber, 

'lrop9?OZumazureum.-An UPIlCl' int('mooe made fuur 
rc'mlutiolls, following the S\lll,at a.n aycNige ratcof 
1 ill'. Hm. '!'he stem l\lilled spirally round Ii 

support in tho same irregnlnr manner as thut of tht· 
last species. Rudimenf1l.ry h'u\-cs or filaments do not 
exist. The petioles of the young It:an'S arc 'f'd)' 
sensitive : a single light ]'u1.J witb a twig caused olle 



to move 1X'l'('el!libly in 51ll., /lud /lHother in 6m. 
Thl'forlllerlM.·c[llllchcntntriglltnllgh·sin I5 min.,alld 
~tlllle stnli~ht ognin in bel1H_~'n £) hI'S.. and 6 hrs. A 
loop oftllT'(~ld \I(·ighing klb of Ii groin caused another 
petiol('t() ("urve. 

TrojlJf'Olulllpentopllylium. -This species hasuot the 
plwcrofspinlliyt\\inillg',lIhiehSN'ttlsdue,notsollluch 
toll II1Ult off1(>x.ibilityiu tho stclll,88 tocolltinual 
illh·rfc~n('('fromlh('('hlSpingl)(·l ioies. Allupperillter

nodc Illildc three revolutions, following theslUl,at an 
aYcnlg'l.Inltcoflhr.46m. 'l'helllllill 
the movem(>ut in all the 

Ollftcoid<lily,in Hud others in 
toiOm. 'l'hl' irellrmtnn.>lIsunllyincrellscdgreuUyin 
from 15m.to20m.,/llld IhcyhccllIllostroightag/linin 
bctwe<'n5hrs.8ndGhrs.,uutononeoceasiollin3hrs. 
WhC'1l 11 pdiui o hils fllirlycinsp('<iasti('k, itisnotabie, 
onlhe N:llluml of thcstit·k,to stroighten itself. The 
fTl,(, llpP<'r j)art()fOUl'. the bnso of which had ulready 
c!a,sjledllstick,stiilrcw,illt'(ltbol)()IICrOCmoyemcut. .J. 
hKlpoCthrend II(·i~hillg ith oCn groin caused 11 petiole 
til curH~ j but tilt' stimulus lias !lot slifliciellt, the loop 
rClllfl.illill~ 8u~I"'n(ll~l, 10 CtHlSQ a pCnllfl.!lcnt flexure. If 
11 much hf'lwi{'r loop be plilffil ill thc Iluglc between 
tlwpt'tiuielludtlie!ii('m,itproduC('slloefTcct;whereas 
Wf.' rune 8C<'U lIith Ciem.aliA montana that the angle 
Lct\\(.~n tbestcmB.lId l)Ctiuleisscllsitil'(l. 
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nft4'f\lnr(ls IIlIl('h more so. ItWIlS nC'nrlystruightagain 

ill ~ hl"!l. 
tuberoaUIII.-On o.plnnt nin(' illChesiu 

tho int('nwdl'S did not mo,'c nt nil ; bllt ou 
Ull plunt thl'Y mon~<l irrcgllinriy nnd mad€.' 

!!mnll iIllJlt'rr4'('t omis. These 1II01't:Ulenu ('oulJ be 
ddt'CU.'(! traced OIL tL belJ-glnssl'lncc<\ 

thc shoohstood slill ror 
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a liN!_ li min_; on til(' pn-,-ioui dlly this ",'IIlH ;;il· ·t 

re\',)ln'<! in all (lppositt, (Iin:ctioll. TIll' shl~lt$ (in Il"t 

Iwincspiraliy,lJutclimul'x('('Ilt'lItlyhythclii,l u r 
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• happear. from A. K~rner·1 
int,n ... tingot..rV1ltir.nll,lbatlho 
1I.', .. u-peo:]uIIO'IC>lofalalllenu,,,I., 
of plaut~ arij irritaMe, and 1~'uJ 
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by 
1111\"0 

SIK'Cics perhaps 
u~'h·ss or rudim('utary n·~tigc of tl former 

hut this vic-wcannot 11t'IlIf1illtniu(..-l. ,rc may 
sn]jl»<~· t t1I1U, owing to the l)riIlCipl~' of rorrl'lntion, 
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/·ith(·ftl.('ompl('tcorhnlfntnrnroullliit,ll.mlultimately 
in(,fl'U;;(' Illll('h in thiekn(>:<'l. 'l'lwydo notl)(»;>;Css the 

• 1 hUcIIll'flOdYh:(" rK'4ilotl," Yri"t(;bjd.I~3"!'"1)i'loCnsitiY6to 
~"(lh·lwiDI .. g~tm ofCu.- .k>ucbhk~ .. tln.Jrll. 
l""" wh'cL,_·,·ruiJog lo 11. ue 
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stmi~ht ngain in 
I rublJed some intenlOdes 011(' (1l\yolI 0111' 

tho nell:t daycither 011 the OPlxlSitc 
Bngles to tbofirstside; and tho cunatllrc 1\asalllilYS 
tOIlBr<is the nlbbec:l side . 

• \e('or<iing to Palm (p. 63), the 1l(·tioIC1l of Lt'naria 
eirrlwla Bnd, to II. limited dcgl'N',lll(lS(l of L.elafiM 
hB\'othopowcrofcln.spillgfl,support 

ROLANACE.t:.-&lanum jas11u'nohles. ~me of tho 
species in this large genus nret\\in('rs; bllttll(' PJ'CS(:llt 
sjX'Ci('s isatruolenf~limbcr .• \ l(lIl!!,II('f).r l ylllui~ht 

shoot made four re"olutions, mO\'ing Rf.,'t!.inst the ~lIn, 

"cry rcglllnrly at 8n average mlo of 3 hrs. :W m. The 
shoots, however, sometimC8 stood still. It is ron· 

siderc<iagrcenhollseplnntjbut\lhcnkl'lltthere,the 
petiolcs tOOkS6vCral days to einsp a sti('k: in th(' 
hothouse 7hrs. l nthe 
house a petioiew,UI 
suspended during several 
grains (163 mg.); but in the 
to curve bya loop weighing 1·64~r.(106·:n mg.); aUII. 
on the rCllloval of thestrins, it be('(\llll' stnlight again . 
• \llothcr petiole was not at nil aetro on iJy 1\ hW1Jl 
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w('ig-hin~ only .~:? of R gnlin (.).')'11 mg.) W e have 
K'Cllthlltthf'PNioi1-'Sofsomc otil(·riNtC .. dimbiugpiallts 
ar6Ufil'fh'fl I;yollt' .. thirtecnth of this lattN weight. In 
thi,~ spc<'i('~. and in no other 11.'llf-dimlX'r 8('('1\ by me, 
R full-growJl Il'afiR ('upnble of c-]l\Sping n stick; but in 
the gn'cnholll!l'the mOW;IllCllt WU8 80 extmoruinnrily 

1'11 _3 

."""'._)o;_i~..!'b _()( l .. .... ~doII""'.otJct;: 

~Iow thnt th(' lid re>quired seH'nil on each 
8U<'{'("I'(IiUg- \\('f.'k it was cleaf thnt the had 
\x'Conw lllOr., and moru curn'\I,lIl1til firmly 
dl\spellthcslick. 

'J'lw f\('xibl(' petiole of II hulfor 1\ flUltrter grown 
il'ftf\\hil'hl111ScilUllx"(i nll ()iJj(,(·tfortbr.>eor four 
days ill{,N'I\~s IUllch in Ihi('kllh~, awl aftN !M'H!ml 
w('t·kl\ 1J(·" .. mll·~ 110 wonderfully hunt awl rigi(1 thnt it 
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·'1··. 
Solan .. ,.... .......... 

~ .. =:,,1:~l<o..:.!':.::.~~~~l»p«I.otIa, .. ...,..D\bllcJ. 

WI·JJ shown in the woodcut) differing slip;htly in 
11PIX'llrunce fn)lll that ollt:< ide il,11Jl(1 incl\l(]ing three 
cltl8ely Ilpproximate groups of dark H.'.~~P)!I. XC'8f 

the UPI>t'f l:!urfuceof the lX'tioic, Jx.1I('uth tllO e:tttrior 

ridgc:<, there are two other smll ll 
W'l:!seis. scctiOllof tho 
cinsl'cd 
ridges 
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li~sul', ,lith lines 'fhe 

tlm'(' ~rullJl~ of Yt'S!;('ls, nCllr together. 
\I('n' lx,fl/l'(' dilltillct, nl'{l no\\ completely blended. 
T h.· uPllI'rpllftof this ring of ll00dyve:;s('I!lI, formed 
Ilythe pmlollgi\tion of the horns of theoriginnlscmi
lUllar huml, is IlllrrOllf:r thm\ the 1011'1.'1' purt, and 

This p(>tioie after clasping the 
becomo thicker than tho stem 

frmUllbieb it IlrollCj and this\\1lS chiefly due to thl' 
in('rl'i1S('(i thiekuf:~ of the ring of wood. This ring 

p['(·"clltt.xi,b'.lth in a tnLlls"('rSOlllld IOllgituwnili 
Sl,(·ti.)Il, 1\ dO\li.'lr similar structure to that of tho 
SU'Ill . It is I~ sillgllhu morphological fact that 
till' should thus aCtluire a structure almost 

tho !!Illne with ihnt of tho and it 

I~ chlluge 
(If('lili'pingulmpport.-

FnL\ULH:f:,.:.-}i'.amari« officillali3.-It could not 
ILI\\(' been Iluti('ipatcd thnt 80 101l'Iy a plnnt n8 this 
j"umnriu siwuld hn\'e been a. climber. It climbs by 
tlw nit! (If til{' moin and lul('ml petioles of its com
('oOlIIlIllt'i\\"('8j and c,'en the lUuch-flattened tcrminal 

• Ilr.Uu;wdl:\la.wrlinfor1ll1 eur(RCfl. lnacoordnnCfloviththie 
10" ,h .. t in 11111'1".1 III! lleti()k~ ~""lt-tll(,lIl, it may be ohM-ned 
",hi,·\) are "yliudri .. al. lII('h u that theelll.rgt'd .utl el&oved 
II~ .... · J. ... ring ,,,It.t..· I ..... '.,.. tht' loll. Ie or the Solo .... ..., with itt 
woooly'rc-'I.f"rm.cl ....... odrinl\': cl ..... .Jringo(wtlQO.ty'tMela.hu 
..... I>II .... r l~ond.! oI"c,"", I. !>emil; lM'>lDt) mt>re cylindti ... 1 Ih ... It 

;I;~!:~~I: 1;1~:~H 1I:~:~hup~:' ~~'II:~.iLl oril(inll unclatipt'(t 
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ntllig, 
lhr.1Jm.,uuu 

,ub~'<Ju",.tly "",igl,'en~1 [h ... ",d,·,.. ."-stick ~eIltly 
bctwC('n bll) su!'-pdio\l"sf!xciwu 

move, WM almoat dllllpt't\ ill 0 In!!. _\ 
loop of thrcad,wcighingone-dghthufllg:min.Ct\Il:it.-d. 
ufter 12lnS.luld before20hrs.iuJ.(\ (-lnpllt'tl,u rollsiu{-ro 
able curmtllro; but it WM never fllirly ("I(I.~I)(~l by the 
pctiole. 'l'he roung internodes arc in e..!1)tilllhllmOH'
ment., which is considcrablu in ex tcnt , hut ,·cry irreb'Uo 
Jnrj a l.igzag line, or a spiro crossing iti>df,or IltlgUro 
of 8 being formed. The cour;;e during 12 hN., when 
tm('cd on a bell-glass, apparently reJln'i~(>Iltcd awut 
four ellipses. The leaw!s tlwmst''''('s likt'\lise move 
spontanoously, tbe main lX'tiol<,s cun-illg tbcmS('h-(!S 
in acoordancewitbtbo Ulm-cments of theintcmod ; 
80 that wbcn the Intter mo\'cd toone side, thepct ioles 

to the same side, theil, Ix-com ing straig-ht. 
their curvature. Tho hov.-en:r, 

thointernodcs. 
Adlumia eirrMaa.-1 raised some plunts lute in tbe 

slimmer; th<'y formed vcry filll' l('nn·~, but ther,w 
up no central stem. The first-fonned It'(l\"cswcren<,t 
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S('n,.it in': SOliI(' (I( the later on('8Wcrc 90, but only 

i()lIIIt'lI" tlwi r ('xtremiti('ll., wh ich \lere thus enabled to 

('hl~ l' st i t·h. This could beo( 1l08('rviccto theplallt, 

1\8 t1u-~t' 1('aH'S rose.from tho g round; but it showed 

\l hat til(' future cbamctcr of t ho plnnt would havo 
bet:>n, had it g'T0WI\ tall to clim b. T he 
of on(' of thcsc ooso.l 

in l hr. 36m. a llilrrowell ipse,open end,and 

(,XIlet ly tllr\'(! inches in length; a SC<'ond ellipso\HIS 

UnllIrif'r, 1II0rc irregular, and shorter, yiz.,onJy2! 

inehC! in i('ng-tb, and WI\8 completed i ll 21lfS. 2m . 

. From the analog-y of FUlllan'a and CorydaU" 1 have no 

doubt that tho internodes of Adlumia have tho power 

nndn 
might ha.\'c lK-cn described undt:'f either 

(or reasons herellft(:r assigned, i t hl\8 been 
ftmongllt tendril-bearers. 

J~· ... i(k" the plnlllil al rendy described, Bigttonia 
unf/Iljg fUlil its dose allie!l,thollgb aided by tendri ls, 

han' ~\.coord i llg to Mohl (p.40), 

of tho l\l cn is pernlRcere) and 11 

Jup<micUln (p. 39), £'lim b by 

\\\. IW\\ ('01110 to a sma1i section of plllntswhich 

('l imb I,), mellns of the produCI.."<l midribs or tips of 
tlll'ir lclIH'S. 
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LILL\C£,l:. Glorio8l1 Plarllii. Th(' ~t{'m (If n h;llt~ 
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Till' hOllk \\hell fin;t furmed, \x>furl' till" leaf has 
IWllt dOl\"Il\\ards, i~ hut Iiule sensit i,'e. Jf it catches 
Ilol(iof 
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!l1\Il I of tlu- ~I\('\'i( ~ 

riimh \\f.1l at I\(,w. This is dT,'(:l<'t! h~' til(' stnlk (If 

milirihlw:t"f't'ntheiMrnndtlwpih'iu-r('uiling-rlluu<i 
any support. 'L'he h\i!lted purt 1x'('ollu'!l 'hit'klf : hut 
I OIIl:iI'tH'<1 in 111'. Yeitch's hotho\l8(' thllt th,' tot<tlk 

loria, my 
Il('i~ht, ~howt·d no ill their 1"ll.lh,lIn.1 

had no I)()\\('r of dimLing. Hut \IJWI\ J.'~ llf-t'i. hllli 

~t'(J\\1I to n lwij:!;ht of 16 iIlChl'''', tiWTl' IH-rt' ",if!n~ (If 
tb(·~t' Pl)w('rtI. 'I'll(> )'ouug 1l'tlH's \lhell linit \,)I'moo 
&lnll(1 but soon b<>eOIll(' irwlilU~l; ,It thi~ 

,~,'"I ,Iu'v'",· .. 'n,.'.'n It st(llk 
tbeextrt'lllityhnrdlynt 1111 

INlH'S now exhibited 8l i~ht 8rIlJtl tnllt'()II~ mon~ 

mC'nhi nlld Ilhell tho termillill flinnwJlts ('unw into 
('{)JlLI('t \Iith !l stick, they 810\\\y Utut ruUl)!1 nUll 
firmly !wizcd it. But owing t(l t il(' ~uhSl:qUt'llt 

g'nlllih of the Idlf,thisfilruucnt lx'C'unw nftt'r II tim. 
t)lIit(' sllll'k, though still ~mninin~ linll ly ('Hilt.1 
rolLll!\ tlil'stick, Hence it \\(lull! "ppI'Ilr Ihnt tb. 
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('hi!·f \l~!' (If til{' cniiiu;!, 11t lellst \\hilst the plant is 
yUlLUJ!. is to impport tb{' pitcher "jth its load of 
"'{'('rP\I>(llIllid. 
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CII.I I'TEn lI T. 

(I.) l'llIlIb MU!'porliUR thenJah'" 
~iml)l,.b,.lh'i.fI,raoch""flflkb..t 
ont III right II.n)(\"' ..... -t •• 11""'1,1. 
t'ld,~. (~) 1'lalll~~I .... !i If' 

;,:::::~ 1fi~ ~~:~ ,~D-:'::' 
~:;::~r::::~,i;:~,:J,,~b~hc~ 
==l:~~e ~Dd~~~;I~ ~ :I~:: 
~~~:~:. (~~~III~!:I:~ t~~ 
t~mp" ... rily (OO'·crl. 1 ,,,I,, I,,?, 
driio, but whidl may be 'b"llu 
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Iran.f"rm ... lintohranchetl,Mwilh 
oertaiu P.I,i!i'>Ilat'('lDM planl&. 
(5.) t>l4n~ "';th Iheir braneb(lll 
rorminJl;truelell<lrilA.D.n(l used 
e.lclu,n.elyfnrdilllbi.ng ........... ilh 

~;:n-::~~~~.F;,~:= ~\": 
mu,·h lhiekenc<i when they wind 
rnund a ~nl'p"rt. [ may add thai 

:~~~,,~:::~:':!~=~:~:~ 
had dimbed Ul' the trullk ofD. 
.. ther Iar<~c tr{'·. by tho aid of 

::~~~~i;:, e~';;;:::;r co;:"oll~:! 
::l~:;n~~~:mi.he<l wilh dJRrp 

-A,r.r .. l eanlll&keoul,the 
hi.ot'''1ofc>ur knowlM1geo{ 
tendr;l_i,",follow,:. We In"." 
letn thM l' .. lm and von ~lohl 
ol»cnoo aboullhelmloB time the 

85 

~~=r ~h .. :r;:=m:u::!~:~i"~~ 
twin;ug-I'lllutt. P.lm (1,58). I 
prt-<lnme, (ll>tle"'ed Iikc"';ae thl' 

:.;tiv~g ~:7"~::":~ft~~~I~~ 
h&lIIlYlvcrylitlleQII\.htlllUbjf!et. 

~!::~: ~'I~te ~c~~~'::n '~::: 

~e~ ~~iI;=;:~ii~::0. 
1'f(>bot.b1yfrom nblefVing too ohl 
t<'t>d.ib,he .... u not ... tu1Ibo .... 
.. n~ili ..... they were, and Iholij:(ht 
thRtl'roloni('til'fflllmrowRlnl'Cell' 
.,..,.,. 10 !!Seile Ihdr ,oovtmenl 
l 'l(,f.-.or A,. Gray, in a P"JlCf" 
.. 11 .... ldy qUO)led, flnt noliord lilt' 
Cltn·me ... ·llllili'·en_D.ndr&pi.Hty 
ofth ... mo,'cml'fllt of thetcDdri1~ 
"rcerltin Cueurbitaceou. plant.. 
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Bm:\O"HCl: ... :.-Thi!\ family l'''lItllilli IflIIlly kllltriJ. 
~)IlJ(.' twiners, alllll>lllU(' rtlot-f'limh.rs. TIl!' 

I)f Bi~llollia,8e1t'ded hy IUl/.lud, un' iwrt, 
ill (In!t'r to show whllt din'I'!Iity \If strudun' 

!lctioll tliNe mny Lc within tlw slUm' p;l'rlll~, mHi to 
IIhnw II hut l'Cmurknble pow(>rs SOI1l{' h'ndri ls P()~"6~. 

'l'hc spceics, tukelltogcthcr,u/forot'Vllllcclinglinks 

.'\1. 1 

-" 
UllDUDIIdop«:."""'K,. 

bctw(,(,lltwincl'8,irof..climberfl,tl'll<iril·\Jt'lirers,llulirool· 

clilllbcnl. 
Bignonia (an U1l1l8IUl'<1 SI)('('jl's froUl j\:(,w, cio",·I,. 

alli{'4"ltolJ.urlguu,bllt\\ithslllllll{'fnlll! mth{·rbrnu(](·f 
!t·IlI'('S).- -.'l shoot fromtl.(,lIt-<iol1npiuut IllUf!l' 
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susrIHu!, .. l (or 

('!ULst'~ 1 it to bll t till' 
til(' 1\10 i!ltertll not sellsitin'. 

t(,Il(lril, 11nmeiy, tlw htrsus Rud liH' tim .... t(l('~, 

,In' iik('wise 8('n~iti\'(' to ('ontnct, C'l' I)('t'iull)' (111 tlll'ir 

lIIuiN surfllce!<. ,,'111'1) a shoot gro\\S in th,' llIill~t (Of 

thin bnlllehe!l, tbl' b'll(tril!l arc soon hrouJ!ht I,y ,h.· 
movellwut of til(' intcrll()(k~ intu l'IlIll.!\I't 

abird,,)wll l)(·T('ill·ll. If 
COtn('8 into C"nntud \Iith a 

twig'. it ~oes on si()\liy \I('udiuj:!', tllltil thl' "h"I(· f .. ". 
is ('Arrie>d quite ro1l1111, and tbe t()('!t PIL"i Oil (',\f·b ~ille 
nftill'larsnSlludS('iz(·jt. Inlil<cnw,nm·",if,h'·l,·'i"l" 
('(Jines intocontllct\litll 
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('lillll~'1"11 ! 
Bi9nt1llh,TuY'€(lyalla.-TbisSfM'('i('8 isciOS('lynlJied 

to tIlt' Inst, lilll! Jx.bnH~'S in the Sllma Illanner; but 

hlilWS mtber hf:ttf'T nllllld n nrtietli stick. 
" ,nm .. one"mnco,,,,,,,,,,inoll('dircction 

1U\!illllotiu'f in nnopp'.i<e,lliN'<'li,m. 
in Oll{!C'llS('IlII\ci(' I 
\\'IIS('Iul!Jlrt! toobS4:'f\'c tho sponh\1wous mOI'cmcnts of 
til(' tl('tt('r ill this thun in tho two prC'ccding 

OIlC 1'<'tiol0 described tht'l.'(' smnll vertical 
in the course of 11 hl'8., whil"t anotber 

in nn im'guillf spire. ~nno little time after 
n 1it;'111 has tllined nlUlld an lIprig-ht stirk. and is 

rl~h'Il('(1 to it by Ih(' clasping p<'lio\('8 and 
it (·mits aerial rOl)t~ from lh(' buses of its 
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1lt'!!Sis not mucbde,-doped; for a slig-ht ruhhiu),:"wilh 
tl. twig did not cnuse the tilfSU!I Of tilt' hW;j tH 1">('uID4' 
('urn'll until lUi bour lmd elupst'<l. lultl tb.1l 
ill a slig-In degree, Rub:.('(lueutly tlu-) 
tll('ml!t·hl'~. Both the tansull IIm\ tOf'lJ l"Ul 

holdof!lticks. 
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a !I4'('olld in 2 hrs.,),)Ill. By these oomlJine<i move
IIIl'lIls of Ih(' illlt'rn(llll'lI, pt:tioles, and grapnel.like 

an'soon brought inlO cOlliuctwith 
When nshootstnndsllear an 

uprigoht tI\illC's n'gulnrly null spindly round 
it. _\..~ it Il..~·ellds, it I!t'iz('s th(> stick \lith one of its 
tcndril~alld, if tbe stick i.M.> thin, the right- and left
haud i(·mlrils are aiternllteiy lIfW>(1. This alternation 
follows from the stt'lIl Ill,(,(,!lslIrily tnking one twist 
NUIlII itsol1llnxisforcllchl'Ompletcdeircle. 

The tendrils contrad spindly II short timo after 
catchingauyobjcct;t!\Qsc\\hichcatchuothillgmerely 
lJf'nd sl{)\liy dowuIH\rdli. nut the whole subject of 
thf' spiml contraction of tClldrils will be discllssed 
lift('f all the tendril-bcuring speciCfl hnvo beeu de
scribcd. 

B£gnonia WloraHs.- -Tho yOIlIlg' internodes revolve 
in largo ellipses. An int('rTIo<ie bcaring iIlLmature 
t('ndrils ninde two revolutions,each in 3 1m. 50 .Ill.; 
but when older "ith the tcndrils lUaturc, it 
Inllll" two Cl1ch at the ntteof 2 hrs. 44. m. 
This SIMX'i(,lI, the pr('C('(ling, is incapable of 
twining nllllill a tltis does not upp<:ur to be 
t1uetouny"untofflrxibilityinilieintcrnodl'8or 
t'Itlwlu'tionortht!tl'ndrilll,amlc('fwnlynotto 
allywnntor tilt' rt'\oh-ing l)lllI'cr; nor can I Rccount 
for the fo"t. X{'H'rtlu-lbS the plaut I'('oilily !lscl'nds 
Ilthinuprig-htt;t i{'kbY!I('i;dngn l)()intabo"o\\ithits 
11100PIMIi<ite t('ndril~,lIhirh tht·n contmctspimlly. If 
thc ten<iriis scizc lIothiug, tht'Y t10 not OC1..'OUlcspiml. 
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liI'ginslKofl,rcthe 
prllll~(·(l ~nq)!l('l by the 
Ix·li~f{· !lIly purt has become 
rcyuhiul-\' mO\'{'IlI(>ut is usch',.~ Ilt 

TIl(' IllOn'l\l('ut il'l, nlso, no\\ 
('ompivt(·d conjointly in 24 

93 

liriillllllkfllldlipsc in 6hrs.; mored lUuch 
the intcrnodt'lt. 'I'll(' l'Ilip~:lwhich 
infL"crticulandhorizoutalplllllc, 

IJ()tillti1('ieust 

WethusSC(! 
thctCll

iltdifrerent 
which rise 

uppul:lih' oue Ulluthcr afC quit{' inlh'IJt'Il(\cnt. Hence, 
,Ilwil thl' \\hole shoot is illl"\H:~1 fn't'iy to n:roh'c, 
1IIithing'l"1l1l hCUloreintricatcthnu thcL'Oun;efollowed 

hy till' ('xtn:lUity of (',\ch u'll(iril. ~\ \Iide spnce is 
tllll"! irrq:ptlnrly lK',lrcbed for SOUl(' object to be 
gnUlIK't1. 

On" oth£'r curious 

Ih(' \\UOC.i. 
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full~' th''\('ribt .. 1 undN B. c.lpreol"/Il, I \lill lwl'l' ~l\
nothillJ.tllllltt,nhoutthem. . 

ni[llloni" lfV}uinodialis, ,oar. <:'"""""'Y"ii.--l'I," 
iutf'n)41d'>I, till' f'longntL .. I non''\l'n~iti\t' 

thtl It'llIlrili n11 re,olve. Tho stl'm d(H'~ nnt t\llill'. 

bllt M('(>!l(ls n H'tlleal sti('k ill till' Slimt' I1Hlllllt'r U~ 

th" InJolt 1I1}('eiC's. Tho tendrils ilJ~) tPsf'lllhlt, thO~t, tlf 

tho lu~t IIPt't·j(,,,, hilt arc !!hottt'r: the tim'\' t("·~ tlr! 

IIION1 11llf'o.11III ! in I€'ngth, th(' t,,\) ouh'r mil'''; 100'Ing 

nOOllt OIw·third shorter and mth('r thillll(·r thun th ... 

:~~:~~::lt::7.I; Sl~l:~! :\1::;. l:i~~t~i;n m::;i: h:~~::~·:I~l"';::I~;. 
('elluinr mlh<"lil'(' dis<'s ure nllt (!('H'iOPNI. Th .. flO. 

du(·('tlsiz('of two of the wes uSII('l1l\8tllt'iri"""'u(,l 
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tlwir l)('ha,·iour: I f'('IH'/lt!.·.-Ily placctl clOS(> to them, 
tiliek And thin, f'()\L~h flwl smooth sticks nnd post~, as 

""]"",]""",,rtirali)',hut ... oo,oftheso 
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00 

tiou; the contraction I\h\(ly~ !lI'I\\I:I the tt ndri l 
awny from the post. So that ill (·nory Cll.~l' tht~ 

lllOl'cmcnUJ, Ilhich seem 80 llicl'ly !lIlapted fur «Ollie 
pUfJ)()~i', IH'ro UlICIC'SS. On (lUl' ()C.'t'!lsinn, ho\\~:n:r. 

the tip lx'Clunc peruumclltly jnmlll('~1 intu a uamJ'oI 
I fully from tlu' flf B. 

nudE. tips buH' 
into difl(· ... ; but could 

uover 0. trace of thi", JlrtH:('s~ . Thcn' 
is thcrcfuront presentsomethins uuintdJigible (loout 

thchahit:lufthispl8.11t. 
Bigllonial'ictlt.-Tbis spcci{·,s do~l y n:sclllbl,s th! 
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"\.~l ill tlw sirudu«' and mOHmwllts of its I.('lIIlrils. I 
0.1 .. " CtlSu.nlly t"mmilll'l.l a fino gmlling pJ!\llt or the 
ullit.-d B.LiTlllleyi,!l.udthisaplklrcntlybchlln . .J. in illl 
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tIl(' position of my plant~, awl 
tIl(' I"{'vo\Yin~ 1U00'l'IIlCmt hlld 
fnnned t('Jl~irils nhlllYs (,Il~k<l hy p()illtin~ tn 
<Inrkt'st si(h>. WIl{'lI 1 phlC'<'<\ il. thick pn~t 1II'l\r II 
h'1J(irii,ix>tllC('nitlludtill'light,thet(:n<irii 
in tllfIt liircttiOll. 111 two illstHn('PS n 
~tUlM\ so that Olll' of the t\\O kndrils \\II~ dill.-t,-,J 
tOlln.,.!s tIl(' li~ht mnl tIl(' otlu:r to til(' dllrk~ ~t :-i,I<- ul 
the hC)Il8(,; the latter did Ilot 1Il0rC', but tiw nl'pl.>~itf' 

011(' bent itllPlf first UpII/UtiS fincI then right on·rih 
t'l-lIow,sothntthet.wo!x-cIIllWPiII'IIU,..I ,O!wnhon- lht: 
otil('r, both l)Ointing to the <lurk: I th('n hmu~l Ihl' 
plant half rollnd; and the u'ndrilllhich hll,1 tunH~1 

ol't' r rceo"pre<i its original position,and Ilw(1I'I" ... it< 
une which hnu not before mo\'cd,lIolltutnf'd on-rio 
tlw (lurk sidl'. 1.(811),,01l ullotill'r plant, thm' pnil'>! 

oft(>1lI1rilsw(>tO produccd'lt Ih('same tilll(' I,y thn-e 
nllhappenedtoht'diffL·rtlltlydirt·!t11: 1 

0114' .. ld,·,un,1 

t,'u-
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tb,·~ bnUlt'lw,( kndrils the ('()Uf!\O orlh(' str(>fl.m of 

Ii~ht whil'b cntl'I\:d the uox. I It>(t thl',;e t('lldrils 
1IIl,!isturlw ... ,1 (,)r ubove 2~ hrs", IIllcl tlwn turned tIll' 

lostlhcir 

('ome into 
Il.stick,itocll(1srl)unditiullooutlllllt 

fl.llhour;butI (u,inthCl"aSt: 
of B .• })(-rio«lllll,i 

~::::~::':f:m~": t:i:m:':i;.:~"''':'::~:~;';;:':;·:~~'~:~I:';:::;O~:;~~~ 
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in (L munncr. '1'0 

thllt t he tip" of the imJUlituTl' 

I,nmf"iwK !lot ~-d fully H'llIInltt·(I, l"T1I1I1t(1 
.ill~l lik(, mots into till' lIlinlll(·~t I-n·\il·t·~. In t1\ .. 

liT th~l dll~-s nl"h-r the tii'~ lUI!! thu~ ,·nt1\ ]!~I intI) 

fh(' (·r(',·i('(·~, (IT OftN Ih,-ir huok,·tl 1·1lI1~ 11(\(! s,·ilo"] 

millllt('!lOinl q , the finnl pnl('b", l1U1\ IIJ 1l(\t1,~,·rill('(l. 

( ·(IIIlIll/·lW/'tl. 
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whi!'h !<'Illwtinlt"s wholly !·II\',·lnl ... ,1 ull.i eOllceak·d till" 

hook" th('m",·IYI'~. TIlt" :;urfl\("'~ uf tlw"f' h:tlls secn:t.· 
,,'Hllt" lis,·j,l T""iIWU,; lII:ltt,·r,t., Ilhi,·!. Ih.· HUn'soC thl' 

Ihl', (h'"IIIlh .. rl'. "'IWll 1\ !ihn' hus h('{!lmlC f.'1:;tened 
lo till' lIurliU't', th!' cellu\ar li~~\I4' I\U('1I not 

ht'lIl'uth it, hut ('olltinu('iito g-TIl\\ 

~() {hilt when !!CV('rlll ndjuinillg 
('M'(',,~in'ly thin, lI('rc clIught, so lI11tll)' CN'st;, 

, .. Il"I"""",tt,·, ... ",hnotrulthi('kllsnhullluuhair, 
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TiI(' tl'Il,irils flliled tn (Ittat'll lb('mfit'ht~ t" /l. 

hri,'k\\(III, 

• j<'ritz i\liillcr .ateil (i1.>i.1. p obje"",t'nninaleln.m .... lh~l,iDiDg 
:US) U'llt in ~tlth Dl"llzil the ,H"<"I. TJ._', h,,"n~r, aft r .,1 
tril!d\.el .. I,il&o(llal'l"I'j'!oium, h,ringlo,auyobjort._I>l". 
(onoo(theUignooiJCHII)with"ul bo. ... ,owe(lODol!.lcrabl,.~IlI.,~ 
havingwmeill!.Oooulactwithluy 
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1\'"rth .\m('ri('(l\\hereth is sl'l('ci('s of Hif,!llollu\ grows. 
Fill>llIy, 1 JUuyremark how singulnr 1\ ftlet. it is thut 
1\ 1(·tI( !:ihou!d be mettlmorpho!l('tl into a bnUlcht"ll 
org-li1l whi(·h turlll! from th() und which ("till 

by its (·xtn·mitics either CTIml lik" ""ol,mlo "ren,-c,. 
()fSl·jz(!holdofminutc 

EI't-rllllO<!'ffrI'U' ICaher (Bignonilll'e8.').-Plullts. though 
~f'(,"ill~ prNty Wl'1l in my J;f(·l·n.holl&,. showed no 

SI)(!I\!llIh't)US 1\I1,\'('llwnts ill thdr [jhouts or tendrils; 
butlllwlIf'('Ill()\-clltothl.'hot.lwuSI',tll(')"oullgintt'f

[rum 3llrs. 15m.!" 
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c(ll'reoi<l/tl; hut Ih(' "hoh' dll('S Ullt 1110\'(' from the 
lig'lit, ullr Ilu tlu' hooked til's IJI:t-nml'l'lllargt'd intocel
lulnr ~Ii.!ll.'l!, .\ftN til{' t('wirils han' C\JIIl!' into eoutllct 

stick or with 
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growing skill out 
of til(' wily of the reyolving- tendril, llhidl SWe('ps 

t·ir('!t-s directly or('r ht·llt\. '1'11(' tendrils thus 
aclnph'd forcatl'hing obj('Cts 

staJl(lingnhoH'; 1I11d bytbis lIl('IULSlhea.·!(:mtof the 

plllnt ill fn\'ou~(l. If "110 oiJjt'('t ill tht'lcuf 
\Iith itil tl'ntirii bends dOl\J\l\unl!. 
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(·aug-htholt!. 
mOI'('mcnt of the t('udril, 

tilt' hn .. ,ks Ofll brnucbcuug:ht hold. No other 
lll'lul!'lu~. Its the tendril tbell 8tood, coulll pos;;;ibly 
hnn' 11I1\I·h .. ·tl til(' stiek. But I)('fl)rt' long th(> npper 

brUTwh \IIIS brought 
thollpiml contmctiOIl 

tnm·llingduwlI st('ilIlUlllthcbnlllcbes, 
o.lIl1ftiLt'lII,ollonfterauotilcr,wert'uitimately brought 
intu('unl,wtllith the stick. Th('ythell wound them· 
",'h('fIrulind it and round oncllnotiwr, until thellhole 
It·rulril tk-d in lin illf'xtricable knot. 
Tlw I\t first fI{'~ibl(', after 

becomo more 
'l'hustll(' 

common pen 
by])utroehet,· 

whO) tlit;l'UH'n,,1 tbnt the iuh'rIllxit'S and tendrils 
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ol.~{'rq'(i th(' compietionof aurllips<'in J br.20 ill.; 
11TI(j [ 8i\\\ Olll'CODlpleted iul hr.30m. 'l'hrdircctiou 
1;,11\)\\1.'(1 j!l \"llrilllM, ('ithcr with or IIgllinst tho8un. 

Dutroclll't lISSf'm tbnt the p(:tiules of the l eil\,(~ 

" 
I 
f 

.;puut>UIt,,)u~l)" n'mi n!, as well 8S tho young intcr-
1100:1('$ allli kmlrils: but be docs not 81\y that be 
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~Uf'('lrl tho inh:rntMil'';; "ill·1t thi~ wM/tum,,] CUU\'\ 
l\(!H~r dl.'h'('t (m~' mon:mcllt in th, III:tiule, e:xc~:pt to 
alllt from tlw light. 

'l'holelldri\~,()11 thcothcrb,\nli,wb"nlh('illt('m()ll~ 

ami deseril)l) 

as gr('lLt towards 
of tho room. 1 beli".-, D, .. "",h"t"", 
\uwing ~'CurC(1 the internodes,nnd hy h,,\illgoh .... f\(~1 
a plnntof "hichthe intenuxlhl o.nd klll\ril$llolonger 
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('ufH'(1 in harmony togcth('f, o\\ing to im.'(luality of 

11g-1'. 

])utrochdmatienoobsefYUtitmlJOlltil('lJ('llsiti\'cll(\;;S 
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rt-'\'olving. "'h(' t('ll{lril~ of vigorous plllllh ari' uilltn 

I inci\('s in kll~th, HIl(i ,'r(' oftt·n t\\i('(' (iili,il'(i iutu 
tIn(\{' Imuwllf's; the tips ure ('url'!'(! nll!illrl' M'n~itiH' 

on tlH,jr ('(!Il{'lwe sidf'i1; thf'io\\\'Tj"lllrj"rthf'c{'ntrnl 

;.1('111 i~ fit Illl 8(·n .. itiw. IIt',Wi' this pInnt 
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Bnlzil tlll'rE' i~ allotlwr III}('(:ieli whidl is a leAf.climber . 
.1lulisia i!l tilt' only g~'IIU8 in tlw (nmily. tlS (III' as 
I ("an It'llrn, which i)('lltg tl'1lI1riltl: it is tl\('J'(.'(ore 

to flnd that theS(', mtlwr k'SS 
frumtheir 

tlulII tirO n\llH otlu·r 
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noove,wns Il. nothing, 
lifter t\ cOllsidcrnbleintenaloftimctbotillSofthe 
hrunches curi o. little inwards; but if it clasp!'! some 
ubjcct, tho wholocontrocu spin\lIy. 

~mL.\ct:.¥..-Smilaz aspera, mr. m!Uulala.-.1ug. 
Ht..Hilnire· considPrs that the \('ndril!l,which rise in 
I)ltirs from the petiole, nrc modiHl'lllnt£'mll('ufiets; 

Illlt :Mold ( p. 41) mnks them 11.8 modific·d 
'J'lwse t(lndri!s uro from It to]i in('h('~ 
thin, nnd havo slightly cnn'(>(I, poinh'(l 
Th('y diverge n little from ('neh oth('r, nnustnnllat 
first nearly upright. WIII'Il lig-htlyrublJt.,(1 on eitht-r 

• 'Le.;ou.de.Botaniqu.·,'&c., Ibll,f>. 170. 
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ofanotiH'rl)(>(>lIllLC'oon,i,lcmbly.m'·c<1 

dasrl('dl\s{ilokin5hrso """"I""~"' """,n" 
0111, olle Wlldril div(>rg-e8 morc (lnd lIlorc from 
othlor,ftlJ(l bllth 81o"ly ilt>nd ooekwllrdsand downwards, 
!IOtbntfiftcr n timetheYllroj<'Ct on the Ollposite side 
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of thostf'lll to that frum \\hi('h tlwy uri~i'. TII1'Y tllen 
still r('!din t1ll'ir St·n",itiH.·lw~~, IIthl (".m (·Ia ... p II ijul lpl,rt 

plll("l'<l. bdliud till' sit-Ill. Ollini-\' tn this 1,"111\·r. ,h •• 
plllnt is IIhlo to /lS(""u(l 8. tllin IlJlri~ht sliek. l'hi
malcly tho two tcndrils bdonging- to til(' same pdiulf'. 
iflheydollotcollleintQ('olllllf't,I\ithuIlY 

10081'Iycr088 clleh othcr hI'hiu(1 tiw Ah'Ill,IIS 
fig. 7. This mOH'ment of til(' h·ndrili tUI\nrc\s nllli 
n'Jund tho Item is, to 0. certnint'xh.'nt,guiell'ilbythl'ir 

u\'OidnllOO of the light; for "hl'll (I, plullt, st(KKI so thnt 
HilI' of the two ll'lldrilswas compdh·d ill thus slowly 

Ulovin~ to tl'(l.\'el towllnls the li~bt, lind the otilf'rfnull 

tho light, til(' hitter al\\ll)'S 1II0H'iI, III I fl.' IIi·,\t!-elly 
obscrH"(I,llIoroqrncklyth!1l1itllfl'lIo\\'. 'l'hotcndrils 
,10 not OOIltru.ct spirally in Rny ("IIIIC. T1H'ir chMlc!;' 

of finding {\. support delX'lHls on the gl'()lIth of tile 
pl!lllt,olltlltlwind,llndoll thri r OllnslOll'llilckwilnl 

und dOllnwlINl 

Darwin Online: By permission of the Trustees of the Natural History 
Museum London) 



spilWlI,it is surprisingthl\t it should 00 provided with 
t.ondri lll, ('omp,lmtiH'ly in{'flkicnt. though thesc arc, 

T Il{' pllwt mij.:'ht hu\c lx'Cu left, one would wH'e 
thoug-hl, to dimbhytlll' (lid of it.s spines nlone, liko 
our bmmhh'~, .b, bo\\p\('r, it bclollb"8 to a genus, 
some of thp sl~,<,il's of which nrc furnished with much 
longl·r tendril ... , \Ie mn)' SUS[lC<:t thnt it po~"(·sscs these 
org.m!l soll'ly (tom IN.·ing dl'!IC('lIded from progenitors 
mort,highlYIlfg'uuiz!'(lintilisrf'8I><'Ct. 

l:"Ul1~\II I.\Cl:.l;, CoryJalilltlaL"itulata.-.lc('ordingto 
::\[0111 (1'.-13), till' l'xtr('lllitics of tbo brunched stem, 
M '1\,11 I\lI til\' nro ('onwrh·d into tt'IHlrils, 
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from OllC'}\It'lllity alolle,yiz, Haml'sh irt': f1mlitis lIOt 

improi.>llblt> thnt pilmtsgrowing ull{iNtiifft'i't:nt ('Ondi
l ions might hare their lean'S (l. little mort' or k~~ 
changed illtotrueft<mlrils, 

Whilst tho plullt is quite young, till' finst-forme<l 
leav('s nre not modified in ll.1ly wny, hut thosl' ll('xt 
formed 1\1\\"(' th('ir terminal It'allets redU('cti in sizC', 
alld 80011 all the ICll,os nS~\lIno the structure rt:pre-
8Cllted in tho follolling dmwing. Thi~ kIlt' tore nine 
loolleu; tho lower ones bcing much subtlil"i(it"l. The 
tcnninal portion of the pctink, IIlll)ut l~ ineh ia 
length (abon~ the leaflet f), i.~ thinu('r and mof(' 
clong'ltl-'<)thnnthelow('f pml,uml maybe roru.itieN!l.I 
us tho tendril. leallets home hy this part an' 
grentlyrcduced in on nn Ill'emgl',.ubout 

tho tellth of nil 

Bmn1\ 

Ilt'n'es, and 
terminnw in little sl)in('S, like fuIJydc
veJoped lenflets. Every gmulltioll rould be traced, 
until we come to bl'flucblets (as a and din thefigllre) 
whieh sho~ no Ycstigeofalamina()f blade. Occasion
(lUyall the terminnl branclJlcfll oftbe pdioiearein 
this eOlltiition, anu wo thcn hllYolttruotelldril. 

Thesc,'cnl l terminal bronehesofthtlpetiultlbcarillg 
tho much reduced leaflets (a, b, t, d) nre lligbly 
8CU!liti\'e, for II. loop of threlld IIt'ighing only tho oue
sixteenth of (1 grain (4:03 mg.) cnuJ:iCd them to become 
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gn',ltly ('un"l>(l in undl'r 4 brs. W I\('II the' loopwlls 
n;mo\"\'(!,tbt· pctiolesstmigbtl'Dffi tbcmseh'esinabout 

tlwS/lnwtimr. 'l'bepetiole(~)w!lSro.thcrll'sssensitiyej 

IIn(i in allothrr spccimen, in which the corresponding 

,g 

. 
,~.' '. 

~~ 
lX'tiolr hom rolit('r lInger lell.flet~, n loop of thread 
w{'ig-Ilin~ OIw..(· if!'hlh of 1\ groin did nllt CilUSQ curmture 
ullti l 1H h~. hlld {·lllpsed. Loops or Ihn'lId weighing 
(IIw-rourth of a groin, left. suspt.'lldt.u on the lower 
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t l ilU ill i~ht,~ 

'l'h{' in
li t 11 11 !wn~itiH" \I hidl 

Illuk('s?il obl 's stutcmt'lltthutliU'ynrt' !\Olllt'liIlWS ('{lll

"crtcd into t.:.'llti rils the more surpri~ing, unt III !!I.)" 

improoohi{'. 

'l'he whole Il'of, whilst yllung nnd l:"'Il~itiVt" stands 
nhnOfit '"Ntit'nlly upwards, as WI' hu\"(' 1'1'I'n to I", the 
caso \Iith mnny tendrils. it iii in ('"ntillurumo\"('
ment, and ono i hnt 1 oOst'rn'll 

rote of uoout 2 hrs. for 

dcgrceof!ICIlSitiH'llCfiS. 
Dicentra tJlalitlrijolia.-11l this Illlk-d ]Jlnnt the 
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md.lmllrpho:;i;J of ill!' h·rmin.li Icnflt"tll is complete, 
Ctmwrt,·d intupcrfect kn4lriis. Whilst. 

tt·wlrils nppt'uriikfl modified 
botlillist tlwught that 

blltinn 

1Il'C nINJ\1.l j incbt·g in It·ngth; th(·y bifllfl'ute t\\iC(>, 
tiLric(', or even four tillH's;their extremities are 
hook('4i IIrl!lbluut. .\11 tuo bt1ll1dlt's uf tilt) tendrils 
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\limls 

of the 
petiole nftN n time is !l1l~ull\rly ntHl nhruptly Jx>nt 
dO\\l1\1l1rds like thl\tofEccrcmocurJ!u~ 
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CHAPTER 1\'. 

dim'rintlwirholnologiculnltlul'{'in tW(Jof thl·tribes,· 
F rlllll (M'ts I'('('('ntJy lldduCC1'l, )fr. lkrhl('y thinks 

that P'lyt·r's ,'ie\\ is the Illost probilLll'. )\llmely. thllt 
Ill(' h')lIlri l portion of till' I('af itst:lfj" 

iu (,\\"our of the l.wl icCthat it 
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Ec";II()('y~li, lolJ<II(t.-XllllwrllU>I t,h~"r\'nti',n", \It'rt) 

1l1U,I"CllI lhis (1';,Ij"" .. lfwllIsl"'IltI(·ntnwhyl'rl.lf. 

SPOllt;lIlNIUS r(',ol,illg' lIio\.ml'nt:l 

Ilwl t(·ll,ltil~ lll'f'(' finot oh~"nl''' by 
mt· ill this I'll.-;"', Illld gn'at]y !K·rpl,·x,·, lnw, )1) o\,,,,'r .. 

\-!ltions JlIIl)' nOli be IDu('h (·on(lt'llsl~1. 1 "h~(·rn·,1 

thirty .. fht' revolutions of thl' 

110 th'it till' inknlod, . .'s J"('yui\'('(l II) 

th('mtl'\\iUlTlotthulIllfft-ct"(i, 'flW('oIlN' 

pun;U!·(1 Wll .. i lIith the sun, but (lfku in (III 

dif'('ctiull, !-\ullletimes tbe mOW'llll'lIt ( iurill~ u 
limo would (·itIlI' r st()}l or be rt·I"t·t'Sld; !\lilt this 

\\u.s du£' W intl'rf('J'('Il('O fwm till' light, 

us, II h,'11 I pluc('d I~ phillt (,InS!' tn a 
wiudow, J II one instmw(',lln old tt-ndril, whid} hud 

IlDwen.:Mr.II.II.ILm!(llanI
... i'·k,·.·~i'·',,·e-<;,....i l','li<t:.'i,r 

IO~) Italc- tMt "a .. ucum .... r 
Ilre"',af, ... YN.rla!.",intuyowu 
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a f!min in IwiA"ht caused a If'mpomry H(,Xl1f('. The 
ImH'f I~lrt Wo.'<l l'\'p"'ateilly nthbed n'tthf'r roughly. hnt 
M ('urmtuffi ('IISIINI; ~·('t this part ifJ I!('llsitin) to pro

)""",',) """""",,f," wilen itCftmc into contact\\'ithn 

bore two ~hoots u('nr togdbf'T, 
and thfl w('rc I'(lpeatf'<lIy dmwn across olle 

a!1utiI('T, Imt it is Illlillgulnr f'irt Ihnt tlif')' did 110t 
olle"t'uh·h l'I\f'h other. Itwouldnppc.nrnsiftheyhnd 
11f't'UIlU' hllhitunkd to contnct of this kind, (or the 
pn·,,,un· t1l1lfi ('au~ must hnH' 1)('('11 mneil greater 
tlulIl th'lt ('Ilu",·d bytl. loop of soft tilrt'f,,1 wdghing 
nlll~' til!' ()lI("'~i.xt('('nth I 

'I'11O'1'l'\'()hill~Ulo\"('m('nto(n t(,lJ(iril is llotstopl'I('(1 

by liu· ('uTyiuA" of itg extremity Ilft('r it has Ix-en 
1'Ilw\II"11. Wh'·lIoneclftheintcmlhmll(·hC'8hns firmly 
('hl~I""I1 nn nhj"d, the midcll(' bl'luwh ('OntilluCS to 

"'Hlln'. Wlu'n n st~'1n nnll sf'C'url'd,80 
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light, 
()('casion the light Clime in on oue nlon(', The 

movement no douUt is p,'nillcd hy opflO'lition to thl 
forcoofp:r(nity,lUIinth('cliscoftbcascc'ntofthc 
plumulesof germinlltinp:s('('(ls. 

A tendril cl(){'Suotiollg ret!lin its 
nnd illISOOIl liS this is lost, it 
\'ontrncts spirally. After tho 
has cCllS('(I,tlie tip still rctnins fvra timciU 
IIcnsitiwncsstocontnct,butthis ('nn Leof little or no 
lise to thc plnnt. 

Though the tendril is highly flexible, and thuugh 
the extremity tnwels, IIndl:r fll\-uunil)lc eircum~tlln{'('~, 

ut about the rote of an inch in two min\lk~ nD11 11 

'fholfullo",-ing"""e"u'p,i,,·.in,em,,,h, I pI8N') 

(nnd I rt"lH'llh~l the 
so fllr fwm tl. j(·tlliril, that 
curl half or thn.'('-(}ullrh·rs 

nhluys fnund tbut the tip 
managed ill tbo courso of a fl'w hours to l'url twit'O 
ot('venthriceroulldtbcsti('k. latfil'!iftbought 
chllt chis 1\lIS due to nl-),i,l gro\lth fill the (llll~idc; UUI 
lIy coluun:d point:! flud mCtl.sUfl·mcllt~ I pr{>V('d Ihlll 
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thcrohadbcelllloseosiblcincf1'llSOof lC'ugthwithin 
the time. " Theil a stick, flat on ono side, Willi 

plac&l, tbc tip of tho tCIl(lriioouldnot 
HII) flnt surface, but coi led itself into 

turning to ono flut 011 th(' 
of wood. In 

ofwmlril thrcc-quarters of all inch ill lcngth was thus 
drag-ged on to tho flat surfaco by tho coiling ill of the 
bcJix. nut tho tendril thus acquires Il.\'cryinsecuff' 
hold,lluclgcncmllynftcratimo slips oil', Inonccruw 
a.looe the iwi ix subsequently uncoiled itself, and the 
til> then l>nSSCI.i round and clasped the stick. The 
fonnntiou of tho helix on tho flilt sido of tho stick 

a cylind rical stick. 
lutt('r c.'l.SO, whilst t ho tendril was slowly and 

(Illite insensibly crawling onwards, 1 observed soverol 
timl'S through II. lcM that tho whol0 surfaco Willi not in 
c10:!0oontact withtbe slick; and I cnn undcrstAlld the 
oDward progress only by supposing that tho movement 
is slightly undulatory or ver micular, and that the tip 
alt.:mat!'lystmightcns itself a little nnd then again 
curl!J inward..s. It thus itself Olllmrds by an 
in ..... ~n~ioly slow, alternate which may Ix> 
oompllfcd to that of a strong mall suspended brtbe 
('Jl(\sufllis fingers toll. hori1.Ontai poll', who works his 
fingt'I'lIOIl\\llrti;! until he can grnsp tho pole with the 
)1.'1im ofhiR IlIIuu. H owever tillS maybe, the fact is 
<X'rtaiu that a lemlri! which hnscaught a rouml stick 
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with ih l·xtreme point, eOIl \\Ork iti:<l'lf ollwllnls 1I11til 
it bus pll~.u t\lie<! or en'Jl thriecround the stil'k, 

Thecouctl.\'C 
it hlld lM.'como rnpidly coih .. .u into fL ring 
n single touch, it strnight~lIt'd ih!(' lf in 50 lli .. 
tcndril,\\hl'llinfu11f1ctioD,stuudsn·rticlllly lip. with 
the l)rojt.,cting extremity of the yOllng sh·IU thrown n 
litticollollcside,sonstooooutofthc\\oy;hutthc 
tcndrilbcnr8ollthomncrsidc,lll'nritsOOse,u.shurt 
rigid bru.llch, which projects out at right 1l11gics like 
II. spur, with the terminal hnJj' bowed n little dowu
wu.rds .. Jl CIIC(" as the maiu YerticIl! bronch reml\'es, 
thospur,fromitspositiollfLlldrigidity,cnnnotpass 
O\'er the extn'mityoftho shoot, ill tbOSUlllC curious 
mnnllt'rasdothc threebrollclicsoftbe tendril of t ile 
Echinocy,tu, 
propl'rpoint. 
ngniullt the 
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dig('~ fvrlll('ll by tho cxtr('lllitic!! tho tcndIils of 
1101111' sl'('('i('s of Bi[lnonia I\.nd of Amptlojlsis; but 
in til\' Hanburya tho luyer is d('n'lopcd nlong the 
u'rminnl inuer slIrfnce, sometimes for I\. length of 
If nnd not nt the extreme tip. The layer 

thotC'ndril isgrccll,nndneartlw 
tip itis sometimes thickeT than the tt'-ndril itstlf; it 
W'I)(·mlly sprel\.ds 0. litt!(' beyond thl' sitks of the 
knliril,lluu is fringlod "ith frooeiongnk.'<i cells, which 
hnw{ulnrgro :;!Iohulnror rl'torf...shnl>ed hends. This 
('t'lIulnri'lyernplmrl'ntlYSl'<:l'Ctc880llle rt'~illou8celllellt; 
for its wliwsion to was not Ic~encd 
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_\..fh"rateHllrilha.soncefirmlyooilcditlW'lfroUll!l 
It stick, it i~ difficult to imagine of wbat U!II' t he a(i
hc~i\"o cellular layl'r can Ix'. Owi ng to the spirll \ 
oontmdion \\ hich soon enS\l{'~, the tendrils were nt-H'r 
Ilbl{'to 

the intern(){\('8likcwi!;(l teyoh-o 
A"guria Ti"arsct'll:icozii, the int('ruoo('s, though thick 
and stiff, feyoh'o: in this ])lallt tho lower surfnoo of 
til(' t('ndril,somotimo ruter claspingastiek,produCC8 
acoarscly c('llular layer or cushion, IIhicbnullpts itsclf 
closclyto tho wood, like that formed bytbe tCllnrilof 

the Ilanburya; but it is not in the least 8dh('~i\"e. In 
Zanonialndictl, which belongs to It different t rihe of 
th(' ftlmiiy, thoforkcdtcn<irils and tbe intcrnodl'S TO

lX'riods ootwccn2brs.Sm.{md 3hrs. 35m., 

initsactiull. 
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ViLi, I:inifera.-Tho tentlril is thick and ofgroot 
length; (1I1e from tL ville growing out of doors and not 
,igofOnsiy. WtlS 16 inches long. It consists of a 
peduncle (.\), beuriug two brunches "hith dinrrge 
0'lu1I1Iy frum it. 0110 of tho branches (B) hIlS a. 
8CIllo at ill! base; it is alwnys.asfnr as I ba\'c seen, 
iongC'r than tho other and often bifurcll.tcs. 'fho 
branches when rubbed becomo curved, nud subse-

...... 
t l:::''';l~:-::I~i..'''''l •• t!l .• ~. 3: ==ppool\eL....t. 

qucntly straighten theJ:II.Selvcs. After (l. tendril has 
clnslK'ti any object with its extremity, it contracb 
spimlly; but this docs not occur (Palm, p. 56) whell 
no object has bt.'(:UBCizcd. 'fho tendrils moycspon· 
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mOVCllwnts. After a tendrillulS Bpontlln('ou~lyrcvolvctl 
for II. time, it ~nd8 from tho light townrds the dark' 
Idonot state this on my own Iluthority, but on that 
of]JohlBlld Dutrochct. ]1ohl(I'.77) t;!1)"S tLatin a 
,-inc llhmtetiaguinst awallth<'U'1II1rils pllinttowards 
it, ami in a Yincyard gCllcrolly morc or k.:ss to tbl' 
north. 

'fhoyollngintcrnodesrcyo}yo 
tho movement is ulIusunUy A shoot a 

I tl'll.ccd its COIll'SC on tiH'g-ltlSS during 
find not dl~y8. On OliO of these 

tJle course of it'll hour~, I). spire. 
rcprcst'llting two aud a half [ also l)iaced 
Il ix·lI-glass on.'l' 11 grapt' in the hot,.. 
house,Dud four Hry sDlllll 
oVilI k"-Stbllll huH an 
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Yuriou!! uulliol'i! (Pulm, p. ;j~1; )[0111, p. 4'); LiUlUey, 
&0.) 1 ... ·lit·\"E·thtltthe teudril$of IllI'\"wotlro modified 

flu\\t·r-p''Ilull('!,·g. I 1ll'l'6 gil'e fl. dmwing' (fig. to) of 
thl' vrdinnr)' sLlteof 110 young flol\l'r-slulk: it cousists 

FI,.I'. 

:: ~i,~';"'-'.:i~'Lt~Ih.O<tJe&tj"'but. K ~::'~~'a:;!'::I~.I0"""·,*,"· 

of tho "collUllon peduncle" (A.); of the "flower
tentlril" (H),which is tl·prf.'scntt.'I.lus hu\'ing catlght a 
twig; nnd of the "8ub-pt,<lunelo" (0) benring the 
flower-lm')!;I. The whole movcs 8I>OlltulI('Qus.iy, Like 1I 
truu h'uolril, but in a 1es3 degrt-e; the movement, 
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howcyer, is greater when the sub-P(·,hlllClo (0) U0e8 
not. ix'ar many flower-buUs. The emulllou pl~luncle 

(.\.) has not tho power or clasping a support,nor has 
theoorI"('SI)(llHling parlor atrlle tendril. 'I'he flower· 
tendril (ll) isahm.ys longer thun thesub·peduncle (e) 
Imu has a 0.1. its base; it sometiwes bifurcates, 
and corresponds in cvcry detnilwiththe 
IOIlSCf branch (D, I1g. 9) of tho truo 
tendril. It is, hOlf6¥er, inclined oockWlll'tis from the 
sub-peduncle (e), or stands at right angles with it, 
and is thus adapted to nid in enrrying the future 
bunch of grl1pes. When rubbed, it curvcs and sub
soqucntlystmightensi1sclf; and itenn, as is shown in 
the drawing, SI.'Curely cltlSp Il support. I MYO seen 
UJl objcct as soft as a young vine-leaf caught by 

The lower am} 1111ked parlof the snb-pcd lmcle(e) 
is Iikewiso slightly sensiti¥e to a. rub,andI hayesocn 
it. bent round a stick and oven partly round a lenf 
with which it had como into contact. 'fhat the sub
peduncle has the srune naturo as tho corres})()uding 
braneh of an ordinary tendril, is wcll shown when it 
boors only a few flowers; fur in this case it becomes 
loti!! branched, inereases in length, (lnd gains both 
ill sensitiveness and in tho power of spontaneous 
IllO\'cmellt. I havc twice soon sub-peduncles which 
bore from thirty to forty flower-buds, and which had 
become considerably elongated and wero completely 
wount! round sticks,cxactly liko true tendrils. The 

whole length of another sub-peduncle, bearing only 
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moro {Juicklyand 
degree. 1 hale s<'€n a 8ub-peduncl(' 

covered "jlh f1ower-buus, "ith one of its 
high\'! lateral bronchlets bearing from II(Jmc cauS(> 
only two buds; and th is one branehlct bud become 
much dougated and had spontancolH:lly caught. huid 
of un adjoi.nillgtwig; ill fltct,it formed a little sub
klldriL The incr<'asing I('llgth of the 8ub-pl'<iuncle 
(C) wilh the decreasing lIumberofth{\f\owcr-budsisa 
good instunceoftheiawofcompcnSiltiou. 111 BC('Offl
Illicowiththissame principic, the truc tcn<irii as awhoi{j 
is nlllnys longer thnn tllO flowcr-stnlk; for 
Ull tilt' IWme ])lant, the longest flower-stalk 
ftflln t he Uuse of the commonl>e<iuntlo tip of 
t h{· fiu\\l'r-t('ndril) wasS! inches in length, whibt th(· 
long-I'!:itkndril wns n(:orlydoublo this lcngth,namely 
16i1I('i.lC's. 

'l 'he gradations from tho ordinary stnto of a. flower
Slillk, ali f<:prl'Sl'nh'd in tho drawing' (Og. 10), to 

tlultc.,futrueknliril(flg.D)arecompictc. Wo haw 
1It111 that the suirp('flunc\c (C), whilst still bearing 
fromthirtr to {()rly llo\\t'f-buds,sometimC'sJx.comcs a 
Iin\('t'longatt'<iallf\ purtinllynssuDll,ilalltbC'chnmcters 
nftlu'c(.rrl'spondiug branch of 11 tnlC t{'nuril. From 
tb i!! KI1\tc we eau trnc(' (',,{'ry stnge till wo como t{) 

a full-sill'.l pcrfL'Cttclldrii,bcnringontho brancb 
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\\hil·h ('orff>!lpollfls wilh th(' suh-pl'tltllwlf' ()!II' singl<, 
f1owN-lulIl! 1I~>1l(,f' th{'r(' cun t\(, 110 dOllht that tlu.' 

Oiuu!. g:('IlU~, belonging to till' !lilitH' fllmily of 
thl' Yitacl'Cl', prOIlue('s "('ll~II'\"('lol){'d t('1lI1ril~ and 
ordinnryi,llIlclu'SofflOlH'rs; bllttll1'N'arPllog-m.1utiun>l 
lx-tI\\'('T\ Ilu,two states. IfthC'gf'1l1ll1 rifl's hud bt;'('11 
unknown,tho boldest believer ill tlwmodifi"lltion of 
S]}('(·j('s \\'ouM never hnye smmis('d tlUlt the Sl.UIl(' 

individuiLl ut tho MillO pPriml of p;ro\Ith. 
\\ouil1 betW('('1I 

ofthl'flo'lfers 
for climbing. 

But the vine drorly gin.'S tiS such II CIl..'!e; amI it 
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SI'('Ill~ to nl(' liS striking lIllti curious lUI instlillce of 
t r ll ll"i t inll ll.'i('tlll \\('111)(' ('oll(,,{,ived. 

CiuuI di~olor.- Tho shoots 

intllf' 

h,)w(l,er, 

n'g"'''''r.>o'''mn~r,"C8Un; all(l, 
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scnsitiw', for a slight rubbing IH·oliuC'(·d no df('('t,al. 
thoughprolnngcd contact\lithfl.stiC'k C'l\USI·dit t"IIl.'lld. 
'rbehlO brollchcso.reS('usiliyoon nil sides, so thtlt thry 
COIlY('rgr if touehrd on their inner si<lr~, 1111(1 ,liverg<l 
iftoueh(.J. on tllCir01.ltersides. Hnbroncbh,·t.meh(.J. 

scns-ili\·c. 
Ciaaw antareticu8.-Tbe tendrils on a youn~ plllllt 

were thil:k aud a little ('U1TOO. 

When rubbed,ond itllfJ.8 
",,,,.,,,,,,,ylo do, th;,,,~;t1. some foree, they H'ry slmliy 
became CUITcd, nnd sUbs<'qucntly strnight lignin. 
'l'heynro therefore much less scnsitiye thim thO:'(' of 
the last species; buttliey mnde two fOYolution.'<,ful. 
lowing the sllD,rnther morornpiilly, \-iz., in 3 hrs.30m. 
nnd·! Ill'S. Thoiuternod('sdollotrcyoh-c. 

Ampelopis hederaoo:z, (Virginian Crttper).-Tbe illtN' 
nodes apparently do Ilot tno\'e more ib!l.1I cau be 
!l.CCOllnt(.u for by tho varying nctiOIl of the light. The 
u::ndrilsllrefroml to5illch(·silll(·II~tb,with thcmnin 
stem 8(·nding' oll'S<''f"crnlluternlbnlllcbes,\\hiehhan' 
their seen in the 
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seen that lht,y will 

";tI"lm,, Ilh,·""",h-"" "r"'"",;,;;np.t;,k. Wlwil they 

(If a wall (IIIH] this 

for), Ihl'Y iUrJI 

sprC'lHlillA' them 
Ililiply 1Ill1lrt, bring tlU'ir hooked. lat('nllly into 

l'Ollt,H't \lith it, 1n l'irt"t,tingthis,th('seH~nll Lmnches, 

uJtpr to\whing' the lmrfm'(',ofh'n ri.'>l' up,pltH't) til/:.m

~d\'t's ill n Ih'll position, nnd ag;lill come dowll into 
l',mt;\.C't\\ilh it. 

In tho'! ('I)ur~,~ of IIhout two (lays rutN a tt'llIlril hilS 

• Traru I'hilf:oc. 1~12, 1'. 311 
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th(·irlll\(If'N:itl{'!1th(>w(,)]-kno"nlittlt·tli~{,!I(Or{'u,.hion'l 

"ilh \\hit·h t1wyndhl·re firmly. Tn 4111(' (,lI~'tht'lif'll 
W('r(' ~lightly in 38 hr<, afkr coming' into 
('outad \\ith fl. in al1ntiu'r ('II~P tll\'~- "'('00 

(,Oll'litil'mblys"ollt'll J,~ hl">l.,lIllti ill lin uti(litional 
2.,lhrH.\Wr(' to n. I"llwoth hruml j and 
lMtly, the \(·mlril notoJllys\\('\l(·d 
but i)('('nm(l 

'1'h('~ !Hl1H'~he discs f(·scmhh', ('Xl'('Jlt in ('(I!our lind 

in h{'blg 11\r~cr,those of BiglllJlli{l Ml'rt(,laid. ,,'h('11 

th(,y\\t·ro dCH'i(,p('(\ illcont.Il'l\\ithu !.NIH of tnw,lllt' 

fihl'('8 \\('n' scpnnlt(>iY£'IlH'iopf'd, bllt nut ill ~,('fl""diH' 
a DlIl1lncr ilS byB, caproolata, Dhws nrc m'n'r dl'

[ .. ,,,,I h .. ..o""",.";Ih,, .. t 1111' stimulus of 
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tip; thisWIlS aIM oLsl'rred (p.71)hy::Uohl. 
con~i!;l of (·nI8r~1 ('('II!', with smfH)th proj£'Cting herni
splu·ril·'11 sllrfllec~, c<,loured retl ; t1u·y 8M.' at first gorged 
\lith fluid byi'fohl,p.70),but 

A 1I1l.1ril \\hidl lJa.~ nut 11l'(.'Oll\(' nttlidwt.l to any 

bvdy, du\:; lIot ("(,ntrnct t'ipirlllly; IIml in course of;' 

L2 
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wL'('kor two shrinks into the finl'lStthrl'il.ll, \\ithef'S and 

Flg.LI, 
", . ".k>j",.IIftIt""", 

:·~t~~ID~~~~l:.~;fr~~¥i;)~r-~= 
UfOP" on', An nlt.whed tendril, (Ill tht' utbN hnnd, 
controctsspirally, and thus bccoml'l!higblyclastic,Stl 
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nfl.'riu\v;ug; l"·l'n 
"C'uth.'r,ilw()uld 
il'1l ]K)un.l,,! 

~.\l·I"U.~CE.l:.-CardiQ'1Je1'm"m halicacabum.- In this 
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Fl,. l~ 
(.-",no ... /oal,-..w.. .. 

I:rl"rP*"otlh. __ podOlh<l~jt.lol .. t .... t""'rll.I. 

find till' flo\\ws; nitimnt('ly it 

grows hult' lIS as the two othN m()liili('(.\ 

brnllcilcs. TheS(> !trO tho tendri ls; tiU'YllfO llt 
tirst thieker IIlld longE'r thnl\ the middl{' brllllch, bot 
ncn:r Jx>com!' more than an inch in h'ng-th. They 

lind arc \lith the lower 

l\ction. 
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4) to be!\ tllilwr. 
upuh"n' the 
round brtlwruvohingrnoH'llwut of thcintNIIOI.icsj 
unJ wiwil tll(' ijtcm is S('curl'iy tied, the long lind 
thin IlmH'r-I)('duncit-s th('ml"'iws nrc SI'ell to be in 
CQutillll('d 1I1l1t 8Ornetimt'tI from 
tosidt,. Tht·y 8We\.'P fl, 
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thin tlli~, 'l 't'nclrils\\hil'h han t'au!!,h tlluthing', spon· 
t.1Il~)ul'ly ('url up to n (']o:;t' hl'lix nikr t hl' illiN ' 

val of IIt'H-ral tW."l!. 'l'lw~' 11hidl hun' ('urled mU1l<1 
SOUl£' (lhjecl,WOll'bccollleu Jittlt.thit.hrnndtollgbi· r, 
'n \(' IIllIg mHi thin mllill I)('finnell', though 

i~ 1I0t sCII~ i tin' IIIHI lIen'r 

'L'hc position 8Um('('~ to 8ho\l 
their homological natuf(" ]n t\\O instlln('t'S on(' pf 
twotctltirils produCt:.'<l a H01H,'ratils ti p ; 
did not pl'('\'cntits acting propt:'rlynnd 
Il twig. In a third case both Intend 
ought to have been modified into tendril~, pnxlu('t'tl 
flowers like the centrul branch, and had quite lost 
tiwirlrn(\rii·strtl{'tUf<'. 

-FrittMilllcrrtmft..kB(ibid.p, f,hat iheemnmon l'('dundt1ft1n' 
S18) 'hat..relnwdgen~,E'erjania, tn.ct.~piratl1, ... ht·n, • .rn"ll1o.Il11y 
.\iffi'n from Cuo.1iOoll'ermum in hal'P"u..,lhe I,urlril Juela.'j...J 
'-ringoolY.'ingletcndril;.nd IhepIMIII'lowlI.ll.om, 
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Paullin/·fl. Jt \\'Il.~ unt in ilo\\'er,y('t bore long forked 
tendril ... ~)that,Pauliinia,\\ithJ'(,"pt'Cttoitstendrils, 

npl)('fl.T'>; to heM tbl' sallie relation to Cardi08permum. 
thntCi"usduf'Sto fiti,. 

1'.\f.;SJFWIl,\CLE.-.\.ftef 1'l'adingthediscussioD and 
fllcts ,l\foh1 (p.47)on thcnnturoofthe 

onoclluc1oubtthllttheyaro 
Tho tendrils 1111(1 the 

f14)\\I'r-p('(iuneil'.g sido bysido; Illld my son, 
\\'illiuIU E. Dafwiu, wade skdclu'S for me of their 

t'ilrlieH SL.lt(' of dcnJopment in the hybrid P.Jlon1mnda. 
'rhe twoorf.."IU1l1 appear at first lUI n single pRpillnwhich 
brrodunllyfli\'ides;sothnlthcH'lldrilappcnrstoben 
modilil,(ibI'lUll'hofthefiower-pedllncie. )[ysoufound 
Ollo\"cry youngtendrilsurmounled bytrnces of floral 
orglllls,cxnctlyliko thoso on tho summit of the truo 
flower-I}(.'(luneionlth(,SIlmcearlyuge. 

P(tSlJijloragracilia.-Thiswcil-nnme·d,elcgant,nnnllai 
81){'{'il's di/l'('1'S frum the other m('mbcl'S of tho group 
olJil,·rwd the young int('nJodes hlll-ing the 

It CXccc<l.snll tho othcr climbing 
the rapidity of its 

1l\00"I'n1t'nt~,nuflnllkndril-IX'lm'rs in th{'lI(>llsitiveness 
of the h·lldril ... 'fho illt.ernodCllhi('h cnrri('S thcllpper 
ndil"f' h-l1dril !\luI which likcw iS{' cnrrics one or two 

,"""g'"""",,,,,,,,j"''''HKh',,,,,,,d,, tlireo revolutions, 
rnteof lbr_41l1.;it 

vNy hot,thrceother 
ofl)(·tlll'cl\:J7nnd 

J>ix revolutions wns 

Darwin Online: By permission of the Trustees of the Natural History 
Museum (London) 



1 hr. 1 m. 'l'h('np<'xor the t(·l\( irild!·S('ri1X'!l(.I{lIl~at('f1 

elli pS(·<t.80nwtinwsl1B.IToW and I!()!ndiult's hmllcl.nith 

th('irloll~'rll:U's inclined iul!iit:"htly!liffn ... ·ntdif('('. 

tionR,'l'l.Jcpll\ntcall~ndalhill stick 

the lIid of it;, tplUirilsj 

rel'olve in u('luiythe same mnnnl'r nnd B.t the same 

dcliCI\tt',nmlstruight,with 

which nmnl>ltlCcillY'",; 

illlcn gth. A'W,n-"",,,,,,,n,,,, 
when IWllflyfull·grown they nrc 

Asillghldelicfitctollchon tho COIlCfive 

tip 80\)1\ (,uusl'd ono to and in 2 mi!lllt!'sit 

fonned lin 0lx'll hclix. 

~ii1l(1 of n "'g.)!,I"",," "'''''gently.' 
tip,thri('o 
thin plntinfl,llire weighillgolllYiothoffl,~in(1'23 

mg,) twice pfO!luced the snme cil'cet j b\lt thi~ lattN 
w('ight,lI'h('n kftsuspcnded,did l1otsufliC<! tocnllSe a 

'l'he~o triul!~ I\('re llia<}1,l under 

• PNlr. AlCII Gray inf(,>fru~ me 
thllithe t.:n<iril, or P.oCtVijolia 
rewlve tnt! alII '1uielu:r rate 
tllan thl'oM of P.gracilu; fOUl 
J'(;1"U]utionlwel'Ot:OI"l,leteo.i(the 

nndllirCllcrc 

Ielllpe,,,t"l'O\"llfyingrl'Om&i"-!l'!' 
1'.11 •. ) in the fi,Il""ing tu
~O 10,,4:1 m.,3i1i m. "n.! 46 m.. 

~~~~!r'I~'~~Ulioo \f1l8 ptf' 
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minute artN Il tou{'h; on OIle OCCtl.'!iou it Wll!! 

di~tim'tly yisihl!' in 23 second ... One of tho tendrils 
whi('n thus bt'CIHn!' lx.·nt in 31 seconds, had been 

totu·hed two IWllrs pre"iomlly awl had cuii{'ll into (L 

sothntinthisillternllithad 

Ill(' night, so that the h'IHiri i 

t\n~\\l'red n ~n:t\t\'r time, to the ,ti""iu", 
tilt' lither hand, frdIll huying lt~ rest 
h~'(~lmc exhaush:d from so many quickly 

1'\'llt'l,tcJ cftort~, 
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i}('ellmocurn.o. 'f hcimpact.from 
wus feltfuf lIloredi~tinctly on my hand than thatfrom 
the loops of thread (weighing }::nd of n gnlin) IIJll'1l 
allowed to fnll on it from n height,allil tl\l'~(> tool);;, 
whichcnuM.,<l thl'tendriistolx>come ('urwd, had been 
pluCt:od mostgt'ntlyon them. ll('u('citisd(';Lf,thatthc 
tcndritscitherhnw becomehnbitunt(·d to the tonch of 
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!\ t('mlril r('volving with the conn·x side of 
ill C::01J.~(\qu(lnce it witS not ublc 

II. ngainst "l!i{'IL it SC'fll.l)('d; wh(lrellB 
I'I:mh'ing \lith til(' COII('IH"e sid(, forward. 

prullIlltlys..izl'lInyuiJjl'ctill th(lirpnth. 
PaaijlQra quadrall,?'ularia.-This is II. ycrydistinct 
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proccss1x'~illsncartll('bns(>,thf' h'rmillui portillllcan
not be rolk'tl up within the bu.~;tl portiulJ,ollti thl' 
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tellflril then forlll'i n more or less open spire, A 
simililr N'Sult follows if the extremity hns caught 
8Om('obj~,t,nll(1 islilnslJ('ld fnst. 

'fhctt'fl(iriis of mrmykindsof planta,if Iheycatch 
nothiug', ('(lIltrn('t aftN an interval ofsc'\"eml dnysor 
w{'(·kg into a spiro; but in thcso cnscsthe movement 
tllkcs pine'(' nfll·rlha t(>ll(\ril has loet its revolving 
power nnd hnnWJ 1101\11; it hns also tbell partly or 
wholly lost its 8('ll!<ihility; SO thnt this 11l0'-('melltcall 
\)('ofnouS('. 'J'hesllirnlcontrnttionofullnttnched 
tl-I\(lriisisnnlt\('h8 1()wcrpr~thnnthatofattached 

tendrils which hn,,"o support 

Imll\('hllhiehhnri ('nllg-hl, nothing rCllluilwd for many 
dllysstmight. ] n thisplallt 1 OIl('cobAcn'c<lalllain 
bnlnl'h aftcr it hall cilug-ht n stick l>eeome spimlly 
flex\lolI'l in 7 hrs., 1111(1 spinillycolltmcted in 18 M. 
G(·nt·mlly till' kn(lriis of the EchinocyBli8 begin to 
contrnd in frolll 12 Ius. to 2-l lUll. lifter catching 
801ll{'uiJjrd; lIilil"tunattlV'hcd tcndrilsdo Ilotbegin 
t,) (,.,ntnld unti l tw()orthr('(' orc,'en morcdllysaftcr 
all n"'ohing- mOH'Illl'nt hus ('{'UJl('(1. J.. full-grown 
t('mlriiof PI'ttn,llorll qumlran!luiari,whi('hhad caught 
a stil'k hq;ran in M hl'!l. to ('untrod, ami in 24 Ius. 
f\lmlE~1 S/'\"('ml t('Jl(lril, 
thinlil 
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t"O (!tlYS after ('ia'-ping n stick, allti in two more 

:i:;'"S{'~:~:~::~i:I:"e:!:p~::. ~~i:1P~:lt~' :~:~~~:ir:~I: 
~ro\\1L to m"uriy its full kl1gth .• \.notbt·r young 
t~'lIdrii vI' nuout the Slime us the hl.st 
(lid no' ,,,,,h,"'yOlbje"; 
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newroolltf(l.ctspirnUy Ullll.'SStiJ('Y htH"O first seized 
hold of bOmeobjectj iftueYCtltcullothiugtheyhl\ug 
down, T4·mnining !>troight, until tlwy \\itUt'f nud drop 
oil': thi ~ is ,bt' cnsc with the t('udrils of Dignonin, 
wbi"h Cflll~ist of modified. nnd ,lith those of 

ha\'onovcrCOlllein 
nfter ntime contract spirally. 
tng:ctll('f,tlho\\' thllt the net of claspillgfl,supportnnd 
the spin\l contraction of the wU(lle h·ngth of the 
h·ndrii,llrt'}lucnomcnnnotnccl·ssarilY('(Jlluectcd. 

'J'lw tlJlirol OOlllrnetionwhieh cllsues nftt'f fl,tendri l 
blU! ('a\1gh l l~ support is of high sen-icc to the plllntj 
11('11('(' ill! lIim(»lt. uniw'rsul ()('eurrCllC() with species 
bdoug-ing towiriciydificrellt onierB. When (\ shoot 
isilll'lirWlinurlitstendriihas 
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still further seeure<l by thespirol foldll,as 1 blwe 8('(:11 
with Pa!l!ijlora quaarangulltriBj but this action is of 
iittleimportance. 

Afar more importantser\"icr renderro by tile 1'Ilirai 
contnlctionoftbe tendrils isthnttbrynre tilusmad(, 
bigblyelastie. .is bcforo remark(>d under Amprl{)p~i~, 
tbe stroin is thus distribut(><i equally bctw('(>n tbi' 
sm'ernl ntblchedbmnches; nndthisrrudersthrllhol(, 
far stronger than itotherwi.scwollid Jx.,nsiliehmudl('lI 
C3nllot break 8('parately, Itisthiselasticitywhichpro
tectsbothbranchcdandsimpietcndriisfromJx.ingtorn 
a\\ay from their supports during stormy weather, I 
havemorothanoncegonconpurposcduring'aguletu 
watch a. Bryony gro"ing in an hedg!:',llilh 
its tendrils I\ttaehed to the bn~h('S; 1\11/1 

nsthethick I\udfro 
bythcwilld,thetelldrils,hadtheYllotJx>encx('('~,.in·ly 

elastic, would instau!iy blwe been tom off and 1111' 

!llnnt thrown prostrntc, But as it lIas, th(' 
AAfely rode out the galr, like 1\ shi)lllith 1\\0 

liown, (Iud \lith a long mn~r of cabl(' nhelld to St'm 
IISIl sprillglUl she surges to the storm, 

Whellll.n ullattachrdtelldril cOlltmcls spirall~', lhll 

rUIlS in the samr dirCNioll fl'{)lll tip to 
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and sYinlOl:lricul structurc has been noticed bysc\'cral 
Uotan'i~t;J, but has not been suftici(>lItly explained.- It 
()(.'('UN without (>xception with all tendrils which after 
catrhillA' lin oLject contnlctspirolly, but is of course 

in tholollgcr tendrils. Itne\'cr 

,~"'" ,,"" ",u"ug'" ,,,,,,no,, and when this appears 
thfltthotenurilhau 

"".,,,,,lIy·,,""'" wme o"Jec, ,nn ''''''R"m,,,", been 

thcothcr(>nd ill thcoppos.itedircctiOIl, with a single 
shortstnliA'htportiouill themiddlo; Lutlhayeseen 
a1cndrilwith thcspires tlltcrlUltely turning fiyo times 

• Rea M. bid. Loon in Ilull. 
Soc. Uot.do ~'rllnce, tom. v. lsa8, 
I'.G!IO. 1)<. ll . d0 Vrie. poiD~ 
out(p.l»l)thatlba.-eovnlooked, 
inILoUI'II,wiU"nofthi,_y, 
IbervlkowlD:{lI:nlcllOllbyliohl 
"Arter a l<o.lrll hu Dang-hi • 
• upport,iI~in.ID_da:r'W 
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in opposite \I itl! Illnlight ph'(,I'~ l ~·tll(·t·n 

111l'U1;(llIll)1. Leun fI('t'll S(lY('U or t·ig-ht slU'h 
nlh.'rlll\tiol\~. "'hdher tlpin'lI turn Ol\(·\.' or Illon' 

~::;II\~ o~~ tljl~ :~'I~~t~:~~\::lil:\Sinth;;: I:~l(~ IU~~~~ 
1 tt'll nttucllcd tt'l\tlril!l of 1111\ 

w{' cnn with our right hllnd turn rUUlul 
round, thus imitnting uw n'volying 1l1O'-('ffil'ut 

twining plnllt, !lud the strings do not iX'Com(' twistro. 
Rut if we hold nt the SlIme time a. stick in Ollr 

l('ft such (I. po~ition that the string~ i>eeom(> 
round it,t11('Y will iueyitnbly Il('('oml' 

Ul'llooastroight('olotlrt"<lliul',pllillkdnlollA' 
Ih{' internodes of a twining plnnt befOft' it hils wound 
rouud(l.stlPrKlrt,bccollll'3t1\istcd or spiral nft('rit hns 
\\'ollndround.lrmintcdarl'd linoOnlh{'stnlight 
intcruodcs of a Humu1118, Mikania, Ceropegi(l, (]on,.. 

wlL'tdtu, Ilud Pllauolw, and ~m it ix>('{)uw t\\istN) u.s 
the plnnt wotln<l round n. sli('k. It is lx~.~ibl {' thllt 
thcstemsofsomoplallts by spolljnnootlsJyturniug on 
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SI'IIULCOXTUA(."TIOX. 16i 

thdr o\\n 11:t('~,l1t the prup(·r rotc nnd in til(' proper 
ciif('Cli(ln,mig:htll.void lx-roming twi!ih . .u; but.l have 

SI~'l\ no slJt'h CiL~. 
III till' (lhon' illW!tmlioll,til(' 

\lotLlulrouudIlBtick;blltthis 

\·Il ll('sio\\\yr('l'olyoo. 

"'e('!l1IIlo\l\lnderstalldth(,lIlelmingorthe8pi~ 

Ix>in~ iUnlriably tumed in (lP[M1Sit(' dir<'CtiollS, in 
kll(\ril" Ilhi('h from htwillg ('aught. SOUle' object are 

fixpcI at hUlh (·nds. J.iCtussUPPOl!Ol1Cllugitttendril 
t.()lllnk{'thirty spiral tuniS nil ill the SlIllledire<'tion; 
t1wil\(·ritnhlt· rt'!iult would he that it would become 
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floor; tlwlI wind tho 111'1)('r ('nd 
(holding tho strillg quito looSl.·ly)spintily rt)ulUl n ]ler· 
pendicuiarpenl'iI,Rudthis\\iIIt\\i"ttil('lo\\t·tlll.lrtof 
the string; Blldnfter it hIlS bc<'11 sufficiently lI\i~t('fI, it 
will be seen to curm itself into fll\ open spir<',with tile 
"urvcsnlllllillgin alloppositctiiflX·tioll to tllObt' found 
the pcncil,lllld cOllsequentlywith a stroig-htl'i('C(' of 
strillgbetwcen tbeoppo8('<ispiK'8. In short,w('ilaH' 
gi\·entothcstringtheregulu r spirolarrollg'(.ltU'lItofll 
t('lldril caught I\.t both cnds. Tho spirol ('ontl'lU'tioll 
gCllerolly begins fit theextrcllIity wh ich IlllSeluspcu a 
support; Rild these first·foflll('(1 spires give a t\\ ilSt to the 
uxisofthetcndril,whiehncce&;llrilyillclint'8tbcOOsuI 
part illtoall oPP(lsitespirol curmture. ICIIIlllot n'~ist 
gi" in g onc otber ilIl1stration, though superfluous: 
when a haberdll.Jiher winds lip ribbon for It customcr, 
bodoes n?t winti it into a single coil; f"r,if he did, 
the ribbon would twist itsclf as WlIllrtimt'S as there 
were coils; but he winds it into I\. figure of ('ig-ht on 
his thumb lind littlc 80 thnt he nlh'rlllltdy 

tilptiLoon 
is not twisted. 
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dir(·~·tion j but in both cascs the self-twisting j1'l 

Rwid(,-d. 

Suw1Imy on the Nature and ..delion oj Telldril,. 

With the mujority of tendril-bearing plants the young 
illt('rll(J{il'8 1'('\'01\'0 in more or les8 broad ell ipses, like 
tho,1(' 1II11r10 oy twining )llllut.!!; but tho figures de

S<'rii}(.d,\\ilC'1l curefullytrac;:xl,gC'llendiyformirregulnr 

ellipsoiliai spiw. 'Iberate of rol·olution "Bries from 
Qncto/he hoursiu<lifferent 8{X'Cics.nndconsequently 

is in !:IIJIllC cases morc nlpid than \lith any twining 
plallt,lInd is 1I('\'cr 80 slow fIS with thosc mallY twiners 
whic:h hlkomoro than five hours for each fel'olution. 
'fhcdi«,(:tinll is nlriablee\'cn in tho somcindividual 
plant. In Pauijlora, the internodes of only ono 
811t'c:i~'8 11111"0 the power Tho Vine is 
til(' II\'ak\'st revulver me,llPlmrclltly 
(·xhibiting 11IIIy II. tmoo of II. power. In the 
&relll(lC(ITyru thcmol'cmcntis intermptcd by many 
l\lll~ 11I\1IS1'~. Ycry few t('ndril·bearillg plants can 
spinilly t\\jri(' up an upright stick .• Uthough the 
])()\\woftwillillg hnsgen('n\lIy~n lost,cither from 
thclltiffnt'!Io8orshurtne88ofthointcrnoo('ll,fromthcsize 
of tilt! kltH's,or from some other 1Il1kllo\\n CtlllSC, the 

1Il0YC'IllCllt of the llt~1lI sen'cs bring the 

is lit fir,;t ~luw, 
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TClldrii$ I1'voh'e by the cnrvature of tll{'ir whole 
lcngth, t'xcepting the sensiti,'c t'xtr('mily ilnd the 
bnSC', which parts do not moYe, or mOH) bllt little, 
The Illu"ement is or the Silme ]jatme ilS thatorth(' 
rcYoh'ing intemodcs, uud, from t1w ubsermtiOlls of 
f'tuohs ilnd H.deYrics,uodouht is dUll to the sam£' 
cllllsc,nu1l1ely,thcropidgrowthofalongitudinal oond, 
whic·h tmrds round the icndril and sll("~;;in·l~· bows 
('H("h l:Nut to the opposite sicle. ]J(,I1(,(', if a line lll.' 
paint('Ii alcmg thutsurfacc whie-h huppeusut the tirufl 
to \)(' the line bccom('S first IlItt'rlll, th{'11 
COII("IIH', tl)('11 
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or shoot projt-cts nlX)\'e tho point from whlch 
til(' tCII(irilnri:!(·s; and it is gCII~rully h('llt to olleside. 
!l(tfUJ to III'outor tho way or the ro\'oluliollsswcpt by 
tho 1{'Il/lri!. I n those plants in whieh the terminal 
shoot is not sufi1cieutly out of thO\1I1Y, lUI we haya 
8('('11 "ith the BchillQ('ystis, fU! 80011 us tho tendril 
('(IIIll'1i in its rC'I"olyillg' 

IItHl strnij::"hWlls iLlcif. und th us rising' 
pns.:;<'8oH'rthoohilturleinsIIUdllli.l'llb!ClllIlllllCf . 

• \11 tl'udrils aroscllsitin'. bulin \'o.riollsdegrces,to 
('(miMI with (In ubject, Bud curn~ tOIH\rdS the touched 
silil', ,nth !.WI'ernl plauts fl. sill~h' touell, 80 slight as 
olllyjust to mo\-c the highly n('xibll,t('ndril,iscnongh 

to indut'o ('u rmturc. Pa8Bijlorugrllciii'I>Ol!lJ("SSCSthe 
Illost 9('nsiti,-e tcndriiswlii('h J luno obbt'rwxi: a bit 
of phlt irm II ire ~oth of n gnlill ( l '::!:1 mg.) ill weight, 
{!t'lIt1yp1tl('('(l oll thc ('()1l('Il\'{' poillt, ('I\IISNl it tendri l 
to hI~'onll1 hooked, fiS did n loop uf IlIlft, thin cotton 
t hn'l\ll \\t·ighing ~h-nd of a. {!min (::!'U2 mg.) W ith tho 
tendrils llfSl'\'erol other pll\llt~. IvojJlI \H'ighing nth of 
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a grain (-1'0.1 mg.)sufficoo. 'f he l}<)illtof'l ftonilii l of 
PauiJlora fJracilu began to mon' distinrtly in 2,j 

seconds after n. tourh, and ill muny ("L.'il'S after 30 
.\..su.Gmynlsosuw IUOH'IlI(-utin th{,tl'ndril ~ 

or tho in 30 
Tho 
ruubed, in II. few 
half-an-hour; with Smiln ... "= ill 0. quarter 
or half; and with ..1.mpclopsill still more $lowly. 
The curling mo\'ementconsequellt on Ii single toU{·1t 
CQntinues to inerease for a cOllsidemlJle tillie, tben 
CCftSCS; after 0. few hourstbetcndril lincuris itself,and 

"-hell of scn:!ral 

touchcs,with the remarkable exc<'ption of other ten .. 
drils and drops of water, us was OUscrved with the 
extremelyscllsitiYe-teniliils of PaBlliJlora fJra~jlj. and 
of the Echinocy.tu. I han'. however, set'n tendrils 
of the Bryony wh.ich had tempomrily caught. other 
tenurils,o.udoftcninthocasooftb(,yine. 

Tendrils of which thoextrcmiti('8 arc lX'rmuliently 
and si ightlyeun-ed,arescllsiti\'eonlyou tho concavo 
surface; other tcndrils, snch us those of the Coma 
(though furnishcd with hornr hooks (iir{'('lcd toolle8ide) 
tllldthosco{Ciuulldillcolor,aro S('uliitiHl Oil nil side!!. 
llcnccthotendrilsofth.is lutterplant,\\heustimulated 
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Lyatoll('i1oft'quaIforceonoPPo8itcsid('s,didnot 
b'lltl. The illft.'rior and laternl surfllccsoftilc tendrils 
of Nuti8ia are S('llsitive, but not tile lIppef surface, 
With brnuchC<'i tencirils, the 8e\'cra.1 hmnches act 
ulik('; bnt in the Hanburyo. tho iat('mi spur-like 
hl'll1Wh dOC's (for cx('('llcnt I'('nsonswilich 

its sClIsiti\'CIWS!!1 m~nrIy !I() 

bnmch. W ith most tendrils the 

.\..~ \\ilh a. few exceptions t('llti rils spontancollsly 
lel'ol"t', it llI I'Ly iJ('asked.-"hyhaH'tilf'Y Oet.oncndo\\ed 
\lith 1.1<.'1l~itiH'lIl·~~ ?-why, "h('n thl'} come intocontnct 
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with a $ti('k, do tht,y not, like b\inillf{ plRuh, ~i'il'l\lly 
wind round it? 011(' reu."01l IllRy 1)1' thnttlwyureiu 
most (,as<'S so £l('xiiJlo !lu(l thin, tllllt IIIit'll brought 

llllUl(1 (l l mo~t 

would hnvo 
llIoYcllH'ntduotocxtrcm('lyriull t1w 
urr('stnU'lIt of th{' lower purt, whilst tho uPIK'r J'"lrt 
contilllwd to mOI-eollwanl!l. 

Tendrils IIhieh are only thf('t ... fourths 
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rovoln~ nnd uher they hu,'c sunk dowll\\unls; ill this 
positioll,("'t'n if they weronblo to 8l'izc (Ill objl'd,such 
power \\()ullllJC'ofuosen'k-eill 8uPIXlrtillgtbc stem. 
it. is 1\ nlre CircUlllstUIlCf! thus to deh.-ct lilly super-
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cl""I)e<i II .uppnrt i t ~\lt ... qll>ntly 
ti"hkn.illl],,,loJ 
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th('slem tv.inNll'Qund a, somewLnt thiek stick,a. slight 
Ilt'~I'1'I' uf !1I:usitin'ul'ss possC!lS('(I by th(' pclioles is 
!Jmll~ht iuto plny,nnd the "hoi .... It'llf tog<'thcr with 
t1wh-lulrilwilllls round it. III B. llngui,the petioles 
lUI' mol'(' 9I.' llSili,-p,lmd hl\\"o of move
IUI·uttlulIlthw;uofthe 



IIII' "It'ln of B. Npr«lflia tIl inC'S iDlI)('rfl't'lly; tlw mu('h· 

hnull'lH~1 t('llllril" 1'(,\"(,iH' 

ill sharp, hard, 
Loth poinbldirt,{,t('t'i tothl' 
\Iy Ilcll·l\llnph'tlmOHm(·llb tonn)" 
11l('Y ('Ulllt' inlo enlll;lN, The tips llit' Imlllehf'~ 

fll~J t'T1\1l1 into dark ('ft'I'i(,('8 or I'oli''', The lI'lltlrils 

IIIHI iJI!t'fl\(lIl('!lof .\mrw1npsis hnn' litth'(jr 1\0 1"111,'r 

of rt'HJhiuJ..(; Ill(' t('ndrils ar(' hut lilll(' bt'Il:;;lin' III 

('ontul'l; till'ir hooked exirelllili\'~ ('lItHl/!t :;('i1.(' thin 

n"}'d.~; th,')" will not cI'cn 

\'x.trl'111l' 111'('(1 of a 
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~:U'h~ uttrihutl's nll the llwn'nwnh! of t(>llIlrils to 

rnpid IZ'nmth ou the side ol'l'u!litc to thnt whieh 
10('('nlll!''; n'I\('a\t'. These llIQI'('IIl('ll t s ('(JII~ist of rc-

•. \ " .. I.,.d .. !I-<-.Xal.fi<.1. .jlh ·tl .... t.m.J:;i. I).S9 

N 2 
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ti\{"s(> mml'Ill('Il{>i--CUf\"oture from 1\ tou('h-i~ thm 
('tHIS'·'I.· III the lil""t plllc(> it 1lI11y 1)('n'lIIllrkl'llthut tht> 

1lI0W'lllt·utofuutntiontlifr,·rsfromtlmltluctoatollrh. 
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tiwstitok.npl.IIl.r(·ntly hyanuwllllatorymon'Dlent. At 
fit'lit I nttrihutro this mOVelll{'nt til tli£' ~rowth of the 

outsi(h.; bhwk marks were t1wr...ror(' mad£', (Iud the 

''''''''1'""." m",om""l. hut 1 couiIl llot thus d(>h:ct lilly 

itSC{'llIs prooobio in this 

thecnr\,utuTooftileteudril 

1l. 1\J n~ tlUl ('on('(ln~ side. Sachs hims('\f admits· that 
"iftlw~I'1 I\\,th wb ich ttlkcSI)\accill the entiret{'ndrii 

"ut !Iu' limo of contact with a support is small, IL 
.. ('Q1l!'i~I~,l't\blc l\("CCi('mtioll ()('('urs 011 the ('onn~:t sur 

"fUN', but in geneml there is no elongntion on the 
·;C()IIl'lw~'!lurfu(·(',ortbcrelllllyew·n Jx.1L contraeiion; 

" in Iho ('ru>(' of IL t('n<iri l of C'lI('urhita this ('ontmction 

• ' TCII·Ilnok 01 lIolnny, 1 ~~,p.77!l. 
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ofushoot,\l('retl) 
its POW('f of ('Iaspiug a support? 'J'his wOlilil of 

:It:\I::: ;()t~~c: ~:;)t::'\ \\I~:I~1 tl~~d::llt~ :~:::~~ i:~ 
that w(' f('(! L l\S8u f('Cl thnt t ilt·), wonlcl 
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rl'flex(l{\hnirsjund 
spines tlt the OtlSes 1('0\'('8. 1 hnn' 8('/'1\ only 
olle t<'lIdril-hetlrillg plant, uomely, Smi[(I,l' (I'pera, "hieh 
isfurnislU'd "ith ~flexed spill<'Sj but this is the CIIst' 

with l>C\'cml hnmch-clim1x>rs in I'oulh Brnzil ami 

not; for tho young shoots of onl" such Hose, when 
plaool in 1\ pot inn window, bent irl'('gultuly towards 
tho light during thedayoml from the light during thtl 
night,liko the 8hoot.<! Ofllll),C(lIllIllOn phmt; so that 
it is not C8SytO undcTShuJ(lhowtlU')'couid hllvegut 
ulldern.lrellisclose to tho \\Itll.-

• I'rorc~"" A88. GI'1IY hall n:
l)loluQd,uitwollldllpP'lar,thl, 
diRleuityinhi8'ev\(lw(Amt'rimn 
JOIIMl,lofi"eil'lIt'e,\'oJ.xl,8epl 
186.~, p, 2:8!) or the preeent "o.k. 
liohu obR.Yfdlbal tbe Ibollg 
lummI" .boob of tbe l[jebigllD 
n.elluM«U!1"ro)llfIlatrong1r 

di,poat'<lto plI~11 int()d~rkerefiee. 
IIDlIII\\'1I1 tmmthe light,,,,,,!h .. , 
thl'y",ouldoolltrll<llltMUI'l'\lI 

~~e~~~~:~:h~~e l:~~~~~ :::!!~ 
made on th.,follo ... ing.pring, 
t'mt'rged r ..... n the lrell ilulb.,y 
Iklllgbttbellgbi. 
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J8fj 

II fl.'! It·ft (>Xp'$"(1 
IH':ltlwr,lInU ifthl' 

fluill hud been wut~r, it ('Ntaini), h,u"e urif~\ 

~~r;U~~I:l~I~U:;~inb:~ ~~lcl~:;1:1:~:::11~~:~~~:Y::(~;~~' 
much it would han' N'llIllill('I1 j ('-311110t My. 

the ~lass 

thcdfopsof 
nn{(SOI"iscid 

fo'ome 
rooU,t, We>'" left, ill conta.ct/luring tlll'nty-thn'(' 

dn)"s, and these were finnly ('('n\('nt\O(i to th(l gl!ls~. 

Hence we IlIllyCOllclude thllt. the J'(Iot\dil fil'llttl('{'rt'tl' 

1\ slightly ,·iscid fluid, subst:oqu('lltly Ilh~l)rb til(' wll.tcry 

pllrt.~, (for lIe htlye seen that tht' fluid will not dry 
byit~{'\f,)lln(1 Wlwntbe 
rootietsIH'f(' torn from 

As the bisulphide of carbon hus n strong llOWtr 
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b' 110 mistnke in this Ol)6('rnltioll,asI phlyetl 
with till' t1m'lws for a long tim!' tinder the microscoIX', 
dnwiing tlWIll out with my di~~('Cting.nccdIC!l nnd 
l!·ttin~ tJWIll IIprillg back ugnin. Yct I looked re
])Ctlu'lIUyntollu·rrootJetsl!imilarlytJ'(·t\.t(-'<i,lI.ndoould 
1l!'I'{'rllgnill l]i~O\'f .. r tb(!~eJastic thJ'(·ll(is. I there
foro infl'r thll.tthobrnuch in qu('stiou must havo been 
slightly IImn·tl from tho wall at somo crilionl period, 
whilsLtlw 8(-'('l1'tion was ill the tWtof drying, through 
the R~,rpti{)n ofitswuwry parts. 1'bogcnusFicus 
Il.hmlllfillwith ct\Outchouc, Rnfl \\'0 may conclude from 
tlIP Cuds just gin'll that this subsw.nce, Ilt first in 
solution ut\(l ultimately mooificd into nu uuclnstic 
(,(,1II('ot: ii uSt.'(1 by tho Ficus repel" to cemcnt its 
ruotlt·tg to any surC1l.C(' whi(·h it il8('(·1)(18. ',"bether 
other pltml.s, which cl imb tll('ir root]('tll, emit 
1111)" ('cm('ut I do not tho rootlcls of tho 
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:~ctl~!::~I\tt~~;.:::o~~~ni~::~~r ]U:!ll,ll!~~;:l ! l:! )tl:~; ~~~ 
rootlets of tho Marrgra~-ia duM" CI.\Il u;lIl1'r!' linnly tn 
smooth Jluintedwood. 

VaililluarfJ/Iullimemitsncriul 

thogrolllHl. 
crawl 

• ~'ritl Mllllel lufollll4 11M! 

U!Rthllllllwillthflt~of 
S"uthlJrazi1l1urn"rou.oblack 
~tringa,froml'}m(llille.to nearly 
1&11 Ineh in dJ~mck'r, wim!ing 
Ipl.u!1yroulldthnt,nnklnfgi. 
ga.ntlotroo.-I. AttlrBl"';Ghthe 
thoujChtth.tthflywu-athnBlcm. 
ottwinln~I,I,,"t.which wcrethul 
lU~ndlngtl.alrtoH;buthe.ner. 

unu rnund tlur.t th~y ... ~re tbe 

..,rl&Irootaol.l'J.ilodendron 
;:::~~:;. ~l:!'~~:'-:,:a=~ 
trun hdnt-n, 'hough '1I<>y UIIO 
tlirirpowrl'ltodllllCt'lId,in.Wa,iof 

~h::-~~ I I~~" t:~ni~~p:,~; 
II~i, .. of I'bi1n<\.n<imll hlln~ 
\'erti('ltlly d"..-o ... ",(", .. -m~li~ 
r",.lclIgtbofmotelhllnllft,.rL"t. 
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Contlluling Remarkll on Olimbing Plant •. 

jllnllhllx"t.'olllccl imocrs,inoroef,asitllltl.y00 
pn:SIlI1l(.u, to retK'h the light,Hlld to (lX I)()SC a large 
~llrflU"()oftiwir h'llxes to i ts action tl.lld to thRtof the 

freullir. 
Iitt/(1CXI)(')lIlitureof 
with \Ihich have support n. 

!l mnssive trunk. llcu("c, 110 doubt, 
uri~'s ate so monyclimhing plants in all 
q llllth'l1I of dIP world, bclonging to so many different 
tll"l\t'rtI. 'fb .. s,' l'itmts hal'£! ~n nrmllgcd under four 
e!t\..~,;o,'~, dim';"'1u"tiing those Wllich m('rrly scnunble OWf 

bll . .'~I\t'~ without aid. lLook-climbers ate 
tim It'IIllL at least in OUf temperate 
cOllntrj(·.~, and elm ouly in tho midst of an 
l>nuUlJ.(lrd Il UI$S of vegetation. Hoot .. dimbers are 
t'x('dh'ntly R(lnpted to !\SC('nd nnkC(1 fllces of rock 
IIr trunks uf trOt'S; when,hOlHJ\'cr,tll('yclimb trunks 
th('y UN' COIllJl(' lled to k('('p much in the shade; 
tl \l'Y('~\T\Tl\)t I)IIS:;Uom bmneh to hnUlch and thusco\"er 
thr ",hlllt, summ it of a tree, (or their rootlets require 
l on~o('tmtillu('(l nnd c1osccontact withil.etcadyenrface 
in Ol"lit-r to mlhere. Tho two grt'nt clussce of twiners 
nnd of pl(l.llh \\ith St.'usitiw nRmely, leaf .. 

(,\ jml.M'~ of tlw two 'J'hOIl(1 which Ilfwe 

th .... J"lOwt'r (If spontaneously fC\'ohing 1111(1 of gmsping 
ObjL'd!l with which they come in contact, easily pass 
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from branch to branch, omt Sl'('urciy ramul<,owr 1\ 
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twincrs, at il'nst in 
lIatureofthcir 

Darwin Online : By permi ssion of the Trustees of the Natura l History 
Museum (London) 



in lllllmlitip!\ 

hnllwlu·~. mill 

l .. ,\n~, the III' 1IHlliitil'ation is ample. 
In yuuug I,hmt>l of Bignoniu th,· !o\l\'r k.ln·s ohcll 
nmaillllllite UlwhllllgL.J.\\hil"t the uppt.·r oncs hU\6 

Darwin Online: By perrnission of the Trustees of the Natural History 
Museum (London) 



in EcuelllOCtUIJU8 June Sl'('n t\ 

IIfll.tendriir('ilhwed 
Bilfit'a, on till' vtlwr nl'(l "oIllNimt:S 
fl'phu:cd by H,Utlrii-bnllw]wlI; null Wnll} otllt'r !,uch 
('t\~('B ('ould IH.' But Ill' \lho IxolieH'8 in the 
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fullow tho \\!wlc process of tmllsformution. Thetcrmi
lIul Icnflds of the ieill-ciimbillg Ji'umaria o~i1W.lu are 
1l11"lllllullerthantheothe.rlcllflcts;thoscofthelcaf. 
(·iim"ingAcllullliaei'r'r}w8a a.re greatly reduced; those 
ofOon.tdalilelalJ~"lala(aplu.llt\\hichmnyindifferently 

1)1' (·lllll'(io.l('uf-climberoflltendril·bcnrcr) are either 
rt',lu('('d to microscopical dimensions or Ii/we thei.r 
IJlu(I('~ IIlwlly uix)rted, so that this plallt is actually in 
11 stlltuoftrullsition; and,finully.in tho Dicentra the 
h'I)(lril~ oro perCC<'tiy charnctcrizClI. If. therefore. we 
Coml" llf·holliat thp snmetime al1 tho progenitors of 
Dk4lira,lIu !lliould nlmost l."Crhlinly8('C n series like 
that lIow<,xhibih-d by the uoo,'(l-numed thrro genera. 
[rJ. Tropa:oluln tricol&ruln we have another kind of 
1111~"'l gl'; for uro first fonned on th<, 

of 

On tho liewill're gi,'en,ll'af-climlK'rsllcre primor
dially t\\inl'MI, and tendril-lx>an'f!I (uhclI formed of 
m()llifi(~IIHl\'es) wpre primordiullr leuf-climbcrs. Tho 

illtermedillto in 
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t\\iuers. 
T(·ndrils of another kiml ('onsi~t of IlI(IIlifhd IImn·r-

flowers, M we know I!OIll('timcs i ~ 

the ease, and still retains the power of C'll\spillg II 

liupport,we SI'C ullcnrly t'vu(litiouofull thoSl,t('ndrilll 

whi"hhnyt) Leen formLod by themodifiCII!ioIlOf80\l(·r

pL'l.lllllcles . 
. \.ccordillgtoMohl and otiwTI'I,f:lomc tellllrijil ('Oll~ist 

of mIXlified brall('hes: I hUH' not ol"'(-in'(l fl.uys\lch 
(·ll.lll:S,tlllc1 know nothing" of t1wir tmmiti('1lI1i stlltl. 
hut thl;,,!.' hu\'c 11l't'1l fully IkSI'riix-d LyFritzJ\hill.r. 

'I'hl' ulso IIho\\8 IlS hOW81lf'h II 

for it.-! brauch(-!! 

nrl' if 
kan·s on I>Olll(' of the bnlnl'h.,s (I( the 1.ophOl'I",·rmum 
\\crl' to abur!, theS(' Lnuw!l(':i '10\1I,} i..H' ('ollwrtl"\ 

into trne tcnlirils. Kor is there unythillg-improklhlt 
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common with plnllt~, than is grnernlly supposro to be 
thocasobytho8{'whohavcllotaUcllded tothesubjC<'t, 
Jha\'e gi,'cnono remarkabloinstu.ne('.nam('iythllt of 
tbeMaut'andiatemperjlorenl,th<, youllg flowcr-prouncJ<'tJ 
of which spontaneously r('l'oh-e in very !.email ('ircJl'~, 

nnd bend when gently rubbed to the tOIl('hed side; 
yet this plant certainly docs !lot profit by these two 
foobly developed powers, A rigorous ('xnmination of 
other young plants wouid probably show slightspon
tallcous Illo,'cmcnts in their stems, l><,tiolcs or 1>C-
rlullcles,as wcllnsscnsitivcllcssto 11 toneh,- 'Yesee 
at least that the Maurandia might, by a little aug
mentation of the powers which it nlrcn(ly posses.<;{'8, 
oome first to grRSp a. sUIl})()rt by its fiowrr-pooulldf'!1, 
nnd then, by the abortion ofsomo of ils flow('I's(aswith 
Viti, or Cardiotpermum), aequiro perfect tendrils, 

'l'here is OIlO other interesting point which deserves 
notice. 'Yo haye seen thnt some tendrils owe their 
origin 10 modified leaves,and othcrs to modilk>d flower
peduncles; so that some are foliar and others axial 
illtheirllllturo, It might therefore hnve l)('cl1 expc(>tcd 
that they would haye prcscnted somo difference in 
function. This is not the case. On theoontmry,th('y 
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thp mn-;t complete i(lentity in tiwir scnmll 
"]m""."·,i,'i,·,,,.,,,·,,. 'fendril.sof wth kinds spontn
neou~lv nr awut till' &\111(' rot('. Both, nhen 
tOUf-hp:l, ht'lul quickly to the tout-heel side, and nfter
"'!lTd" n't';)"l" themseln's lind tHO nLlo to net 

or l'xh'llIls all round the tendril. J30th nro eitbel' 
IlttmC'tc'Il or refl(,llcd by tho light. Tho ttltter property 
is ~'(>n in the foliar tendrils of Bigrwnia caJiredata 
HII(I ill th" Inial tendrils of AmpelaJisis, The tip,. 
(\1' tiwtc-Ilclril"in these two plnllts hccomc,nftcr cun
tlld, ('nlllr~('c1 into discs, whi('h nrc nt finst adhesi,"o 

tlw.sc:c'rdioil of sumo ('(·Ilwnt. 'l'cllclrils of both 

!vlli scvcmlpointsof 
fcwt thnt t ilC' petiole of Solanum iaslllinaides, 
it 1m>'! citl"II<:'cl n sup!>c)rt, 1I .. ~llUnl('S ono of the most 
ciulnwtc'ristic' fl'atun'softhoaxis,llnmely,ncloscdrillg 
IIf wn')4ly H' .. ~('ls, wo can hardly nwid asking, whether 
th"clim'fc'IH't' i'l('twecn folinr nlla nxiul organs Cfin be 

WI' han' nttempted totrt\('(' in 
tll (\ ~~'ll~'~iii of climhing plant:;, But, during tho 
('wllc'''" t\ul'tUl\tiOllsof the c()ncliti() IIHOf li fo to which 
111\ OfJ!!mip ho.'in~s han> l./t"·u it might be 
('xpe~'k,l that !>OllD(' ('limLil\~ \\ould havo ]O'lt 

• 'h. lI 'rl:l1 !'I'''m·,r 1J .. mu<'h f"" ... lhat th .. re is nn fun
ro "tlyar,..""I('I'ri"cil'\'lSC.r ""nll'nlaioli.litK'ti"nbtl .... Ctntho 
n.! 'Y; i~~I' 3i tI«l->with ruiiaran'\al[iaiorgnnl(lfpianIL 
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t('\,ohing power which i8 nil twint'~. 
awl is so (:ommou as Wf'lI us !l0 o.1\nUlt!l~(,()Uil to most 
elimbt·N. In Tecoma rdilicanB, nnn (If ti,e I li~nnnh\(.'eR" 
we !'ope 1\ last amI douMful truce of the pe)\H'r of 

rcwIYin:;. 
With resp{'( .. t to the o.Wrtion of kllllrilc;:, l'C'rtain 

cnltiYlltedmrietics 

dril on~ht hnve 
proj('dS,!l\)(mt a third oftlll 
is llwhnblythe ruuimcnt Of!l 
tho Ulore snfdy inferred, tl.~ ill young 
speeim"lls ofothcr tcndril~IJ('llring' l,lnnt~ 
ml'utg may oc{'!t'l.ioJ1<tlly be uh",·rn·,1. In the il(2.m 

• Aunah .. clColSc.Xat.4th rf. ,1:..t.I'\Il.\i.l:<~·G,p.31. 
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primordinlly I~ hlilJ('r; this tht·n )"'1'11111'1\ 11'flf .. <"liwol.'r, 
the It''8Y('s bl'in;:r I\ftt'n\l\rd~ ('f!llwrft'fl by (kg-m·s intQ 
t('nflrihi, with the stipulus gn·ntly ill(,I"f'u."l'tl in ~iz(' 

thrl)Ug'h tl11' Inw of eomp(·nmltioll .· .\ftN II tinw the 
wndril!; lost tlwir bI'flnch(·~ U1l(1 h(,(,III1l(' tht·v 
then lost tlwir (ill whi('h tlw; 
would have r('St'llluled tt'Il(\rils of the ('xistill~ 

L. U1JlulClI), and Ilfterwllr(ls lORing thrir prrh(,llsii(> 
power nnd b4'('oming foliac('()us would no longer to(' 
thus (1(·siltnatNl. In this ItLst stngt' (tlult(lfthe exist
ing L. nilaOlia) the former t<'l}llrils WtlultI re8'hUme 

th(>iroriginnl function ofl('I\Yc!I,nnd tiwstipnleswhi('h 

were n'e('ntly much developed ix'ing 110 longer wllnft-d, 
W(luld d('cl'{'ltS('in size. If sj){'('ies lx'('ol1l('motlified in 
the course of ngrs,asnlmostnll nnturalistsllowullmit, 
we may eone1l1de thnt L. niuolia hns Jlns~('d through a 

series of chnngei'!, in some dcgr('o like tho5(' hl'fO 
indicnt('(1. 

'l'hc mOst intpresting point in the nnttll'1l1 history of 

climbill~ plullts is the "Minus kinds of moYem('nt 
whi('h thl'Y display in manifest rdatioll to their wauts. 
1'hc most dim'rent organs-st('m~, hrunches, flower

pcd11lH'l('s, petioles, mid-ribs of tho h'af und leaflets, 
tlndnpplt!,(,lltlyneriulroots-nl1l~s(,8.Sthispowcr. 

The fint u(·tion of 0. tell(lril is to pln.('eitself in a. 
proper position. For instancc, tho tendril of Cohn·a 

.. Moquin-T&n<!on (t1('1D< nls de thi~ nalure 1I'llII IIL,IolI'nly dc'('t,~l; 
Terot"l .. gic, HIli. p. 156) gin'll r.r tb .. ll,,'e- roml,M('ly d .... 
the e&M' or .. mOI1.trous bean. in aJ>l'ul.n.~llInll the ~ti\,ul,~ grew ID 
\I·hlcha CUll OrcompeDsaUoD or 8uenl,rmoUi ize. 
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first ri'lf s n rti('allr up, witb its broncbcs dh'ergent 
Aud \Iith tho tcrruiD111 hooks turned outwards; the 
yuun~ shout at the extremity of the stem is at tho 
&l1ll1.l timoi:M.'otto oncsidr,soas to iX'out of the way. 
Thf' young Icaves of Clemutis, on tho other hand, 
pn'pmo for I\f'tion by wmpomrily curving themselves 
dO\\Il\I'(lrfl!;, so as to serve t18 gropncis. 

~'('fmdly, if a. twining 1)lant or a. tcndril gets by 
Iill)' acei(il-nt into an ineiim·d position, it soon bends 
npwarcls, thOllgh 8C('ludcd from the light. The guid
ing stimulus no doubt is the attmction of graYity, as 
."-mln·w Knight showed to be the case with genninat
in~ plant~ If a shoot of any ordinary plaut be placed 
in lUI in('lim.J. position in a glnssof wiltcr in tbe dark, 
tho ('xtrl'llIity wiU,ina few hourFl, bend upwru-ds; and 
if tho position of the shoot be then reversed, the 
dowll\mrd-\.x>nt shoot reverses its eur\'fttme; but if 
the stolon of a. stmwberr~', II hid\ hlUl no tendency to 
~w upwlU'd~ be thus treated, it \1 ill cune downwards 
in thl' din'<'tion of, instead of in oJlP()~ition to, the 
{or('(' of ~m,·ity. As \lith th(' stnLWl)(.'rry. so it is 
~"Ilpnd l y with th6 twining shoots uf the Hibbertia 
dlluala, \\hil,h ('limbs latenllly from bu~h to bush; fot 
tIll >If' flho()t~, if pliU'Nl in (l, position ill('lined downwards, 
show littlo 1\1IIt sometimes no tcndt'Il(,Y to curve up
wnrdl>. 

Thinlly, ('limLing plA.utll, like other plants, bend 
to\\!,rcl~ tlu li;!ht hy a mOH'llwnt (,Iost')yanalogous to 
the' il\!'lIrmtinll "hich{'llUSI·.itlwmto fl·\'Uhe, so that 
th(:irn:\"ul,·illglll(')'·l'lUenti~()ftenu{,('t.'lcrotcdurretardcd 

Darwin Online: By permission of the Trustees of the Natural History 
Museum (London) 



201 COXCLt"DIXO nnURKS, 

to or from tb!, light. On tlu· otlwr 
hum], in 1\ ill ... tullt'I·'; knc.lril.i !x'1lI1 to\\lIr~ the 
dark. 

F ourthly, we h t\H) the ~llOlIh\lu'olig rl'Vllh iug mOH'

mcnt \\ h id] is illll<'pt'udent of Imy ol1t\\lIrll stimlllu'l, 
hut is contingcnt on the youth of tbp Il1lrt,and (Ill 
vigorous hcalth; 111H! thi1i ag,lill of COUTSt·c.lI'p.'Ilt];j 011 
1\ l)roportcmpcro.tnro all(l otlwT ftlvoumLle c()llditilJlI~ 

of life. 
F ifthly, t{'ndri l ~, "hatenr tlwir homnlogi<'u.llH1tuT(' 

may be, and the petiolcs or t ips of the It'un:s of It'af
climbers, und app!ltelltly c('ttain root!!, ti ll hayo the 
})<)wer of lllO\'cmClltwhen touchl'I], untllK'llll quil·kly 

towards tho toudwd side. ~light prt's.~urc 

often sufiiccs, If the prcsSIlW 
part in question strnightells 
to bend on being tou('hed. 

Sixthly, and lnstly, tCllflril~ ~oon afh·r 
sUPI:H)rt, but not Idler it llll'ro h'lllporllry 
oontmct spimlly, If tbey btll"(' not come into cOlltat't 
withnnyobjl..'Ct,thl'Y ultimntclyeontrnf'tlipinllly,tl.t"tf'r 
ceasing to revolvo; Lut in this cuse tho Illonoment is 
useless, and. oceur::l unlyafter 1\ cOllsitll'rabll' lapse of 

tho ,.,.""h"of ~",.", ".nd ]1. Ih' Yri(''1, thnt thl')' ure 
due to un('qual growtll; but fmlll the n'l~ons uln·tldy 
assigned, [callllot bt'iil've that {hi~ (:xplllllntinn applics 
to the rllpid movcmunts from a (ll'iieutc tonuh, 
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though UlulcYcloppli, in utmost ewry plaut in thl' 
veg(·tllhickinglllllll. 

It has often bt"'l1 tlmt plant:> nrl' 
distinguisll('<i frolU hl~\"it1g the p(J\wr 

of mU\"t'II1('Ilt. It should be sai!1 that I'hUlb 
!l('quirt, nnd dispilly this llOlIt'r {lilly wlu'll it is of S<JIlW 

1lll\'llnhlgl' to tht'lH; this lx·iug of COlllll!lmtin.'ly rurl' 
OCCUrf('lIc(',llStbeYllrol\flixcd to the ground,an(l li)!)(l 
i~ bron~ht to th{'1lI till' nir aml min. "'c ~'tI 

how high ill the of org-nnizution a 1,lant DIlly 
rise, lIill'1l we look /~t one of tht' more pt'rf('Ct t(.ondril~ 

bearers. It first plllt'C.'s its UoIHirils n.'llCly for 

us a IX)Iypus plrU'«'i its tenbwula. If the tendril 
dispIIlC(.'(I, it is actNI Oil by the force of p:m\"ity and 

rights itself. It is acted on hy the light, and \x>n<ls 
towurdsor from it,or disrcgn.rns it, whklw\"cr mlly tK' 
most adrantllgcouS. During 8I'\"cl".11 flays the tf'nlirils 

or internodes, or both, spontallrously fl'\'oiye with a 
stelldy motion. Tho temlril strikes some object, lim! 

quickly curls round and firmly gl'llSpS it. In the 
courscofsomehollrsitcontrodsinto/\spi«',drogp:inl-( 
up the stern, aIHI forming all (\xt'cllent spring. .\11 
movcmcnts no\\' CC/1S(', By growth the ti};sucs floon 
00c01ll1' wonderfully strong and dllrtl.blc. The t('nliriJ 
has done its work, anu has uone it in an a(lmirobk 
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