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organs are almost concealed by the sp:tthe ,loUd bra.cts. It~ ne:trest 
known :'Illy ig proba.bly H. rostl'ata, Ruiz and Pavou, a native of 
Peru. Dr . Anthoiue d~sires that this noble pb.nt should bear the 
nante of the Empress of Russia, which I h:Jove tberefore attached 
to it. 

B'l:Lrco:-.;r.l )IA.!H:E, Hool:.f Foliol"Jffi 'mginis truncum e}"tt.:m effor~ 
m:mtibus, lamina oblonga p('!iolata ampla, spicis longe pedunclllati~ 
pendulis. spathis crebre dense (liseicho·imbricatis rachin omnino velan
tibus late ovato-cJmbiformibus tecllnis obtusis, floribus br:l.ctei~ in
c!usisg!nbr:l.tis. 

Hab. Bd:l.mi on the Sinu P..ivcr (Inc. SO N.), State of Bolivar. in New 
Grannda (Dr. d. . A1Ithoillt). 

Tnmr:us 3-4 mee:., cum foliis 6 metr., et:am 10-15 centimetr., lrevis. 
viridi-purpuret.:s (.1.ll/,i .). Folia oblonga 1' . lineari·oblonga. obtusa. 
3-i ped. longa, petiolo :l!quilongn.. viridia . Pedunculus er:l.~s. digiti. 
curvus, glaber. siccus flexuosus, teres, iotus vasibus mollibus fllrctus. 
Spict% It pet! . long:e. 3-4 poll. lat:e, lineares, obtuSl:c, comprcssre. 
SpClth~ 60-SO. den~e imhrieat:e, reflex:e, \':lIcle eon(':w:e, late Ol':l.to. 
cYUlbifol'Ules, ghbra! v. pubeseente~, Interibus ere('ti~, bllSin versus sub· 
cordnt:e, mllrginibus undulntis, apiee obtusiusculre; infimm rostr.lUl ; 
illfcriorcs 1-:1 dista.nte~, 4-5 une. longre. racbin pubeseentern non 
tegentibus; exterre :?-Z} une. !ong.:e, radlin \'eiantcs; superiores in
feriores ampleetentes. Flores rubri (Alltll.), in spatha singula 15-20, 
bracteis lineari·lanceolntis glubriusculis inclusi, reeeptaeulo brevis~itno 
in axilla spntha: in~erti; apiciuus perianthii t:l.ntum e:uertis. BractelX! 
albre,spath:l. breviores,ovato-lanceolat:l!, basi eoneane, exteriorcs ,·acure . 
Pedicelli 1" longi, erassiuseuli, ,-illosuli, compressi . Ovarium trigonum . 
Pcnallthium 1" long .• foliolis extus subtomentosis. Stylus apice in 
cun·us. illltlurlX! ine!us:e. Drupa crerulea (Anth.), 3·cocea; coecis 
oblollgi3, cOlllpressi~, ba.5i antice fovea cupulreformi notntis, subrugosi" 
osseis, intus subrugo~is. Semen erectum; testa membranncea, mphe 
annulari circumdl!.ta. A.lbumen subfariu.'l.ceum. Embryo axillaris, grn· 
eilis. extremitate rnllicu!o.ri paulo cl'assiore. germinatione foveam cocci 
lJerforante. 

On the existence of b.o form;;, and 011 their reciprocal sexual re
iatioo, in sevcl'ul specie.3 of the genus Linllm. By CllinLEs 

DiRWI::i, :J-LA., F.R.S., F.L.S., &c. 

[Read F..:bru:l.ry 5, 1803.) 

TilE crimson Li,lura grand-ijlorum present.3 two forms, occurri.ng 
in about equal numbers, which dill'l:lr little in structure, bul; greatly 
!n function. The foliage, corolla, stamens, and pollen (enmined 
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dry, and distended with water) are alike in both forms. The 
dilference is confined to the pistil; in tbe onB form, which I will 
call" short-atyled," the column formed by the united styles, and 
the short stigm:lS, together is about half' the length of the whole 
pistil in the other :lOd "long.styled" form. A more important 
distinction is, that tb.e 5.7e Jtigmaa in ~he shoI" t-ijtyl~d form diverge 
greatly from ea.ch other a.nd pass out between the filaments of the 
stamens, and thus lie within tbe tube of the corolla. In the 
long-styled form the elongated stigmas sbnd nearly upright, and 
alternate with the anthers. In this latter form the length of the 
stigrnaa vanes considerably, their upper extremities projecting 
even :I. little above the anthers, or reaching up ooly to sbout their 
middle. Nevertheless there is never the slightest difficulty in 
distinguiBhing between the two forms; for, besides the difference 
in divergence, the stigmas of the short· styled form never reach 
even to the bases of the anthers. In the short-styled, the papillm 
on the stigmatic surfaces are shorter, darker-coloured, and more 
crowded together thau in the long-styled form: but these differ
ences seem due merely to the shortening of the stigma; for in the 
mrieties of the long-styled form with shorter stigmas, the pD.pill:D 
:lre more crowded aud darker-coloured than in those ",--ith the 
longer stigmas. Considering the slight and variable differences 
between the m'O forms of this Li11.um, it is not surprising that 
they have been hitherto overlooked. 

In 1861 I had eleven plants growing in my garden, eight of 
which were long-styled, a.nd only three short-styled. Two very 
fine long-styled plants grew in a bed a hundred yards off, and 
separated from the others by fL screen of evcrgt·eens. I marked 
twelve Rowers, and put on their stigmas a little pollen from tbe 
short-styled plants. The pollen of the two forms is, as stated, 
identical in appearance; the stigmn.s of the long-styled Ho'i~"Crs 

were already thickly covered with their own pollen-so thickJy 
that I could not find one bare stigma; and it was late in the 
season, namely, September 15th. Altogether, to expect any result 
from this trial seemed almoat childish. From my es-periments, 
however, on Primula, which have been laid before this Society 
C' Journal,' vol. vi. p. 77), I had faith, and did not hesitate to make 
the trial, but certainly I did not anticipate the full result. The 
germens of these twelve flowers a.ll swelled, and ultimatelyai:t fine 
capsules (the seed of which germinD.ted this year) a.nd two poor 
ca.p8ules were produced j only four capsules shanked off. These 
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two plants produced, before and after and at the time of the trial, 
110 vast number of Bowers, but the germens of not eren one swelled. 
All tbese Bowers, though their stigmas were so densely co.ered 
with their own pollen, were absolutely barren. 

The nine other plants, sU:: long.styled and three short-styled, 
grew in the beds of the same f!.ower-g:u-den. FOIll" of the lODg~ 
styled produced no seed-capsules; ODe produced /;wo; but the re
mrUning long_styled plant grew so close to a short-styled plant 
that their branches touched, and this produced twelve cupsules, 
but they were poor. The case was dilferent with the short-atyled 
plants. The plant which grew in juxbposition with the long
styled plnnt produced ninety-four impe:riectly ierrilized cApsules 
containing a multitude of bad seeds, wi~h a modernte number of 
good seeds. The two other short-styled plants grew in a single 
clump, and were .ery small, being partly smothered by other 
plants j they did not stand very do:!e to any long-styled plants, 
yet they yielded together nineteen capsules. These f:lcts seem to 
show that the short-styled plants are far more fertile with their 
own pollen than the long-styled. \Ve sha.l.l immediately see that 
this is the case in a slight degree. But I suspect that in this 
insta.nce the difference in fertility uet,veen the two forms was in 
pMt due to a distinct cause. I repeatedly watched the flowers, 
and only once saw a humble-bee momentarily alight on one, and 
then flyaway, as if it were not to its taste. If bees had visited 
the several plants, there c:mnot be a doubt that the four long
styled plants which did not produce a single capsule would have 
borne an abund~nce. But sereral times I saw small diptera suck-
109 the flowers; :md these iosects, though not vi1liting the flowers 
with anything like the regularity of bees, would carry a little 
pollen from one form to the other, especially when growing close 
together; and the stigmas of the short-styled plants, diverging 
within the tube of the corolla, would be more likely than the up
right stigmas of the long-styled to receive a sm:ill. quantity of 
pollen when brought by small insects. From the much greater 
number of long-styled than of short-styled Bowers in the garden, 
evidently the short-styled would be more likely to receive some 
pollen from the long-styled, than the long.styled from the short
styled. 

In 1862 I raised thirty.four plants of this Linum in a hotbed; 
::Lod these consisted of seventeen long-styled and seventeen short
styled forms_ Seed sown later in the flower-garden yielded seveD. 
teen long-styled and twelve short-atyledforms. These facts justify 
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the $btemenl; th!1t the two forms !lre produced in :\bout e-qu:tl 
numbe~. The first thirty.four plants wcre kept uuder ~ net 
which excluded iU5.;:ctS . I f~rtiliud hete:omJrph:c:illy fourte~:::. 
long.styled RoweN! wi~h pollen from the short-styled, o.ad got 
eleven fine seed·cn.p:lUles; these contn.incd on an ave1'!l.ge 8'6 seens 
per capsule, bue only 5 5 were ap~)lll'e!:~ly S?OC. I~ !r;ay \;.6 oni.!. to 
~'ate that ten seeds is the mn.ri:n::..m po:isi.ole i''['(.,dcc;illo for a 
c:r.psule, and that our climate C:lnnot be very f,1vournble to this 
Korth·Afr:can plant, On. three oec::.sions I fertilized homomot'. 
phic:llly the stigmas of altogether ne:l:ly 1\ hundred flowers (but 
..lid not separ:ltely m:lrk them) with their owu pollen, but taken 
from lIeparate plants, so Il:J to prevent any possible ill effeds 
from dose interbreeding i and many other :towers ';Vere produced, 
whieh, !lS before lib-ted, would get plenty of their ow!), individual 
pollE'n; yet from :'Lil these flo\~et'3, borne by the seventetlll long. 
styled plant!, only three c:l.psules were produced; one of these in· 
c1uded no seed, and the other b,'o together gave only Sl'e good 
seeds, Nor do I fecl at nll sure th:lt thi.:t miserable product of the 
two balf·fertile capsules from the se ... enteen pl:lIlts, each of .... hieh 
must hare produced :It least fifty or si.Ity floll"en, is re,,11y the reo 
sult of their fertilization by their own pollen j tor I made :l. grent 
mist3.ke in keeping the two forms under the same net, with their 
brunches often interlocking, Bnd it is surprising that B greater 
number of flowers II'ere not accidentally fertiJized. 

Of the short.styled Rowcr!! I fertilized heteromorphically twelve 
with the pollen of the long.styled (a.nd to make sure of the result 
I (.II'C,;ouslyc3.,;;tr3ted the Ul:'Ljorit)"), and obt.1ined ~e ... ell fine seed· 
c:l.psules. These included Iln :l\'(!rnge of i'G sceds. but of apparently 
i'iood seed only 4'3 per capsule. At three separ:lte times I ferti · 
lized homoIDorpbic:lliy ncariy :l. hundred flowers with their own· 
form pollen, bken fl'om separate plants; :lud numerou!! other 
Sowers were produced, In:lUY of which must bave received their 
own pollen. Frollt!loU these flolvers borne on thc seventeen plaut::!, 
ooly fifteen capsules were produced, of which only eleven con
t:lined auy good ~eed, on 1m average ·1,2 per c:'Lpsule. .A.!I remarked 
in the C(lSe of the long.styled pl3.nt!!, some even of these capsules 
"ere perhaps the product or a little pollen accidentally fallen 
from the fl.ower~ of the other form. 1'eyertheless the short
styled plants seem to be slightly more fertile with their own 
poUen, iD. the proportioD. of fil'teen capsules to three, than the 
long·styled: tbe reru. proportiou:ll el.ces.s in fertility is probably 
a little greater, as the :!bort-styled Sowers, when not disturbed, do, 
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not so surely receive their own pollen as do the long-styled. The 
greater ~elf-fertili~ of tbe short·1!tyled flowers W:l!'l, as we have 
seen, also shown by the pbnts left to themselves, und but sparingly 
visited by insects, i:l the fiower-garden in 1361, and likewise by 
tilose mised in 1862. 

':'he absoluta s~e:rility Uudgillg frOI!l. the eXl?6':i-.:::J.enta I)f 1351, 
e..oci which is h&.I'dly con!u-ad.icced by those of 1862) of the long
styled pla..nts with their own-form pollen led rne to el:a.mine into 
its apparent cauee; and the result is 80 curious that it will be 
worth while to give most of the experiments in detaiL These ex
periments were Gried 00 fresh plauts, grown in pots a.nd brought 
:mccessively into the house. 

First. I placed pollen from a short-styled flower on the 
five stigmas of a long.;!tyled plant, and after thirty hours found 
them deeply peoetroted by a. multitude of pollen-tubes, flU' too 
nwnerou3 to be counted; the stigmas had become discoloured aod 
twisted. I repeated this experiment on .:mother flower, a.nd in IS 
hourg found the stigmas penetrated by il multitude of long pollen
tubes. All this is what might have been e:s:pected, as this is a. fertile 
or heteromorphic union. I likewise tried the cOllvergeexperiment, 
and pl.:t.ccd pollen from :1 long-styled 60\ver on the stigmas of a 
short-styled f!.ower, and in 24 hours found the stigmas discoloured, 
twisted, and penetrated by numerous pollen-tubes; and this, again, 
is what might haye been expected, as this is a fertile or hetero
morphic union. 

Secondly . I placed pollen of a long-styled flower on all fiye 
stigmas of a long-styled flower on a separate plant: after 19 haUl'S 

I rigorously dissected the stigmas, and fouud only a single pollen
grain which had emitted a very short tube. To make sure that 
the pollen was good, I took in this case, and in most other cm:!e~, 
pollen either from actually tbe same anther or from the same 
flower, and prated it to be good by placing it on the stigma of a 
short-styled plant, and seeing numerous pollen-tubel! emitted. 

Third!!!. Repeated last experiment, and placed own-form pollen 
on all five stigmas of a long-styled floKer; and, after 19~ hours, 
not ODe single grain had emitted its tube. 

Fourthly . Repeated the experiment, with the same result after 
24 honrg. 

Fifthl!f. Repeated last experiment, and, after leaving pollen on 
for 19 hours, put an additionol qtl:l.nti~ of own-form pollen on 
n.ll five stigmas. After an interval of exactly three whole days, 
I rigorously examined the stigmas, whicb, instead of being dis-

Ln""N. FROC.-BOT.u."Y, YOLo TIT. Q 
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coloured and twisted, were straight and fresh-coloured; and only 
one grain had emitted quite l\ short tube, which could be drawn 
out of the stigmatic tissue without being ruptured. 

The following experiments are more striking :-
Si.xtMy. I placed own-form pollen on three of the stigmas of 3. 

10ng-s~yled Bower, Iilld pollea from a. short-styled Hower on the 
other two stigmas. After 22 hours these two stigmaa wefe dis
coloured, and slightly twisted, and penetrated by the tubes of 
numerous pollen-grains: the other three stigmas, covered with 
their own-form pollen, were fresh, and all the pollea-grains were 
loose; but I did not wssect the whole stigma rigorously. 

SrlVtmthly. E:rperiment repeated in the 3ame manner, with the 
S!lome result. 

Eighthl!J. Experiment repetl.ted, but the 3tigmaa were carefully 
examined after an interval of only 51 hours. The two stigmas with 
pollen from tl. short-.,tyled flower were penetrated by innumerable 
tubes; but these were as yet short, and the stigmas them.,elves 
were not at all discoloured. The three stigmas covered with their 
own-form pollen were not penetrated by a single pollen-tube. 

Ni"thl!J. Put pollen of short-styled on one stigma, and own.
form pollen on the other four stigm:l.s; ::!ofter 2-.1, hours, fonnrl the one 
stigma somewhat discolourf'd, and twisted. and penetrated by many 
long tubes; the other four stigmas were quite straight and fresh j 

but on dissecting their whole lengths I fonnd that three pollen
gr:t.ins hnd protruded quite short tubes into the tissue. 

Tenthl!J. Repeated the experiment, with the same result after 24 
hours, c:tcepting that only two own-form grains bad penetrated the 
lltigmatic tissue with their tubes, to a .'ery short; depth: the one 
~tigmtl., which was deeply penetrated by a multitude of tubes from 
the short-styled pol.l,en, presented a conspicuous ditference in com
I,al;sol\ with the other four straight and bright pi uk stigmas, in 
being much cnrled, half·shrivelled, and discoloured . 

I could add a few otherexperimellts; but those now given amply 
sumce to show that the polien-grains of' a :>hort-styled flower placed 
on the stigma:> of !~ loug-style{l dower emit a multitude of tubes 
after an interval of from five to six hours, and penetrate the tissue 
ultim!ltely to a great depth, and that after twenty-four hours· the 
stigmas tbus pcnetrated change colour, become twisted, and appear 
half-withered. On the other band, tbe pollen-grillns of the long
styled flowers placed on their own stigmas, after an interval of !l 
day, or even~hte~ days, do not emit their tubes, or at most only 
tbree or four gt?ins out of a. multitude emit their tub~s j and these 
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apparently never penetrate the ~tigmatic ti~sue deeply, and the 
"tigmas themselves do not become discoloured and twisted, 

This seems to me a remarkable physiological f:lct. The pollen. 
grains of the two forms are undiscinguishable under the micro
scope; the stigmn.s diifer Duly in length, degree of divergence, and 
in the size, shade of colour, !Ul.dn.,?p.-o:rimaticIl 0ftheit papi.ilre, ~hese 
latter differences being variable and apparently simply due to th~ 
elongation of the stigma.. Yet we plainly see that the two pollens 
::md the two stigmas are widely dissimilar in action-the stigmas of 
each form being almost powerless on their own pollen, but causing) 
through some mysterious influence, by simple contact (for I could 
detect no rucid secretion), the pollen-grains of the opposite fona 
to pl'Otrude their tubes. It may be said that the two pollens IlJld 
the two stigmas by some means mutua.lly recognize each other. 
Taking fertility a.3 the criterion of distinctness, it is no e:xa.ggera
tion to sa.y tha.t the pollen of the long-styled Linum !JTl1l1dijlorum 
(and conversely of the other form) has been differentiated, with 
respect to the stigmas of all the flowers of the same form, to a 
degree corresponding with that of distinct species of the same 
genus, or even of ~pecies of distinct genera . 

Linum pe1·enlle.-The dimorphism is here more conspicuous, and 
has been noticed by several a.uthors. In the long-styled form the 
pistil is nearly ~wice as long as in short-styled j in the latter the 
stigmas are smaller and, diverging more, pass out between the fila
ments of the stamens. I could detect no difference in the size of 
the stigmatic papillre j in the long-styled form alone the stigmatic 
SUI'f'aces turn round so as to face the circumference of the flower: 
but to this point we shall presently return. Differently from what 
occurs in L. grandijlol'um, the long-styled flowers have stamens 
hardly marc than half the length of those of the short-styled. The 
size of the poUen-grains is rather variable j after some doubt, I have 
come to the conclusion tha.t there is no uniform difference between 
the pollen of the two forms. 'fhe long stamens iu the short-styled 
form project to some height .'Lbo\'e the corolla, and, apparently from 
exposure to the light, the filaments :lre coloured blue. These longer 
stamens correspond in height with the lower part of the stigmas 
of the long.styled floweM j and the shorter stamens of the latter 
form correspond in the same manner in height with the shorter 
stigmas of the sbort-styled flowers. 

I raised from seed twenty-six pla.nts, which proved to be twelve 
long-styled and fourteen shott-styled. They flowered well, but 
weril not large plants. .As I did not expect them to flower !lO, 

02 
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soon, I did not transplaDt them, and they unfortunately grew with 
their braaches closely interlocked. All the pI:mts were covered 
by a net, escepting one of each for:n. First, of tbe long·:jtyled 
flowers, twelve were homomorphically fertilized by their own.form 
poilen, taken ia e\'ery case from :l separate plant; and Dot one 
flower set !l. sced.c30psule: twelve other :!lowers we:e heteromoc· 
phic:illy fertilized by pollcn from short.styled floweMl; and they set 
nine pods, each including on an !werngc seven good seeds: as 
before, ten seeds is the m:uimum possible production. Secondly, 
of the short·styled flowers, twelve were homornorphic:illy fertilized 
by own.form pollen, and they yielded one capsule, including only 
three good seeds; twel.e other flowers were heteromorphically 
fertilized by pollen of long.styled flowers, and these produced nine 
capsules, but one was bad; tbe eight good c:l.psuJes contained on 
Ml avcr:lge exactly eight good seeds each. 

The milny flowers on the eleyen long·styled plants under the 
n~t, which were not fertilized, produced only three capsules 
(including S, 4, and 1 good seeds); whether, owing to the inter
locking of the branches, these nccidentnlly received poUen from 
the other form, I will not pretend to conjecture. The single long
styled plant which was uncovered, and grew close by the uncovered 
short.styled plaut, produced five good pods; but itwas avery poor 
and small plant, 

The Rowers borne on tbe thirteen short.styled plants under tbe 
net, which \'i'ere not fertilized, produced twelve capsules (containing 
5·6 seeds on avcrage): as some of these capsules were very fine, and 
fi\'e were borne on one twig, I suspect that they bad been visited 
by some minute insect \'i'hicu had accidentally got under the net 
and had c!lITicd poilcn from the other form. The one uncovered 
short·styled pl::mt yielded e:Iactly the same number of capsules, 
namelv, twelve. 

Fro'm these facts we have some evidence, as in the case of L. 
gmlltlijlorulII, that the shol·t.stylcd plauts arc in a vet·y slight 
degree more fertile with their OW11 pollen tban arc thO:! lOllg.styled 
plants. And we have the clearest evidence, from the result of the 
forty·eight flowers a.rtifici:Llly fertilized, that the stigmas or ench 
form require pollen from the "broens of corresponding height 
produced by tbe opposite form . 

. In contrast with the casc or L. ran1iijlorulII, it is a singu.lar fact 
that the pollen-grains of both forms of L. peren'ne when placed on 
their own-form stigmas, though not cawing fertility, yet emit their 
.tubes; and these tubes I found, nfter an interval of eighteen 
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bours, bad penetrateu the stigmatic tissue, but to what depth I 
did not ~certaill. In this cnse the inaction of the pollen.gt'~ins on 
their own stigmas must be due either to the tubes not reachi!lg 
the ovules, or re:1.cbing them and not efficiently acting on them. 
In the case of L!ltln-l~m Salicaria, which I .hope at some future 
time to lay before the Society, there are three d.!a~inet for:ns, eee~ 
of which produces two kinds of pollen; but neither pollen, whe!l 
placed ou its own stigma, causes fertility, e:rcept occasionally and 
in a very moderate degree; yet the pollen-tubes in each case freely 
penetr:l.te the stigmatic tissue. 

The plants of L . pcrennlJ and of L.!Jrandijlorum grew,:La stated, 
with their brauche.s interlocked, and with scores of flowers of the 
two forms close togethe r ; they were covered by an open net, 
through which the wind, when high, pD.3sed j aud such minute in
sects as 'l'hrip$ could not, of course, be excluded; yet we have 
seen that thc utmost possible amount of accidento.l fertilization on 
seventeen long-styled plants in the one case, and on eleven plants 
in the other C3se, was the production, in each, of three poor cap
sules i so that we may infer tl\at, when the proper insects are ex
cluded, the wind does hardly anything in the way of carrying 
pollen from plant to pbnt. I alludc to this fact because botanists, 
in spenking of thc fertilization of plants at' of the production of 
hybrids, often refer to the wind or to insects 3S if the alternative 
were inditTerent. This view, according to my experience, is en
tirelyerroneous. ",V hen the "'ind is the agent in carrying pollen, 
either from one separated sex to the other, or from hermaphrodite 
to herm:lphroditc (which latter casc scems to be almost equ311y 
importnnt for the ultimate welfare of the species, though occurring 
perhaps only at long intermls of time), we can recognize structure 
35 maoife9tly adapted to the action of thc wind as to that of 
insccts \vhen they are the carriers. ",Ve see adapt3tion to the 
wind in the incoherence of the polien, in the inordinate quantity 
prodllced (as in the Coniferre, Spinage, &c.), in the dangling anthers 
well fitted to 9bake out the pollen, in the absence or small size of 
the perianth or in the protrusion of the stigmas at the period of 
fertilization, in the flowers being produced before they :lre hidden 
by the leaves, in the stigmas being downy or plumose (as in the 
Graminere, Doeks, and other plants) so as to secure the chance_ 
blown grains:, In plants which are fertilized by the wind, the 
flowers do not secrete nectar, their pollen is too incoherent to be 
casily collected by insects, they ha.ve not bright-coloured corollas: 
to serve as guides, and they are not, as far as I have seen, visited. 
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by in~ect3 . When iruects are the agents of fertilization (lUld this 
is incompsrnbly the more frequent case botb with pbats baving 
separated se.les and ·.nth be:maphrodites), tba wind pltly$ no pC"~. 
but we see.1.n endless Dumher of adaptations to easure the safe 
transport of tee polle.n by the living worket""3. ·We CtLO recognize 
~bJ.! ~pte.';i.:.:::l.3 mQJC e~i!.l i..:l. L"'"l"9g-..Ltl.:" il.ow'!:;,; j\.:~ :~cl :lo r!.' ~ 
the less occur in perfectly regular fl.o",e~, of which tbose of Lin'".J.M
offer I\D. instance,as 1 will :l.hnost immediately endeavour to BLow. 

I have already alluded to the rotation of each separate 9tigma in 
the loog·seyJed form alone of Linum perenlle. In the other 3peGies 
c13mined by me, tLod in both forms ,~hen the 3pecies are di:nor
phic, the stigmatic Sllr13CeS face the centre of the tlower, ..wd tbe 
fUrrowed b3cks of ~he :!tigm!lS, to which tbe 9tyl~s!l.re 3tt3cbed, t.'l.cc; 
the clrcuOlfereace. Tbi3 is the C33e, in th(' bud, with the shg!1l1\5 oi 
the long-s~led flowers of L. permne. But by the time the dower 
in this form has e:tp!londed, the five stigmas, by the torsion of that 
pi\l't of the lItyle which lies beneath the stigma, twist round and 
f.:tee the circumference. I sbould state that the five stigmll.S do 
not always perfectly turn round, two or three often facing only 
obliquely towards the circumference. My observations were made 
during October j and it is not improbable that enrlier in the season 
the torsion would hn.ve been more perfect; for after two or three 
cold n.nd wet <by.ll. the movement W:lS very incomplete. The flowers 
should be examined shortly !lofter their expnnsion; for their durn-
tion is brief, and, as soon 1\,9 they begin to wither, the stylcs be
come spirally twisted together, and the original position of the 
P3.I"ts is lost. 

He who will compare the structure of the whole flower in both 
fortll8 of L.perenne B.ndgrandijlQrum, Md, I lJlay add, of L.jlalJUtn, 
will, I think, entertain no doubt about the menning of this torsioD. 
of the styles in the one form Illone of L. peu/InC, as well as the 
meaning of the divergence of" the stigOllls in tiJe short-styled forms 
of nll three species. It is absolutely necessary, as we now know, 
that insects should reeiprocally c:u-ry pollen from the flowers of 
the one form. to those of tue other. In3el!ts are attr!l.eted by fi\'e 
drops of nectar, secreted exteriorly !lot the base of the stamens, so 
that to reach these drops they must insert their proboscides outside 
the ring of broad fiJamenh, between them and tbe petals. In tbe 
short-styled fortn of the above three species, the stigmas face the 
axis oi the flower; and bad the styles retained their original up
right and central position, not ooly would t~e stigmas have pre
sented their backs to insects as they sucked the flowers, but thoy 
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would have been sepamted from them by the ring of broad fila
ments, ::tud could never have been fertilized. Ai! i~ is, the s~yles 
diyerge g:eatly :llld pllSl out between the filament3. The stigm:l.3, 
being short, lie within the tube of the corolla; !loud their papillous 
faces, after the divergence of the styles, being turned upwarcU are 
necessn:ily b!'llshed by eve!'y entering i.csect, and tb.t\a recei"ie the 
required polle::J. 

In the long-styled form of L . grandifiorwm., the parnllel anthers 
and stigmas, slightly diverging from tho axis of the flower, project 
only a little above the tube of the somewhat CODC20ve corolh; il.nd 
they stand di.rectly over the open space leading to the drops of 
nectar. Consequently when insects visit the flowers of eitner 
form (for the .. tamens in this species occupy the ,Ulme position in 
both forms), they lvi.ii get their proboscides ",eU dusted with th.e 
coherent pollen. As soon as the insect inserts its prOboscis tv a 
little depth into the flower of the long-styled form, it will neces
sarily leaye pollen on the faces and margins of the long stigm:\3 j 

:md :J.S soon as the insect inserts its proboscis to a rather greater 
depth into the short-styled flowers, it will leave pollen on their 
upturned stigmatic surfaces. Thus the stigmas of both forms 
will indifferently receive the pollen of both forms; but we kno\y 
tbat the pollen alone of the opposite form will produce any effect 
and cause fertilization. 

i 
! 

Long·styled form or L. perenlle, var . .d.u:triacum, with the petah nnd cal.J"X 
tcmoved on tho ncnr side. 

In the case of L. pe-renne, affairs a.re arranged !l little more per
fectly; for the stamens in the two forms stand at different heights, 
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and pollen will adhere to different parts of:m insect's body, and 
will gener:l.lJy be bru.9hed off by the !!tigma!! of correspouding 
height, to which stigmas each kind of pollen is ad:lpted. In th is 
species, the coroU:l is flatter, and in the one form the !ltigmas and 
in the other form the auchers stand at some height above the 
mouth of ~h<l corolla.-. These longer stigm:ls !:.!I.d longe:: stamt:tlS 
do not diverge greatly; hence insects, especially rather small ones, 
will not insert their proboscides between the stigmas Or between 
the anthers, but will strike aga.inst them, a.t nearly right angles, 
with the backs of their hca.d or thora:I. Xow, in the long-styled 
flowers of L. pe-renne, if eilCh stigm!l. had not rotated on its a.xis, 
iosects in ,isiling them would h:l,e struck thei~ heads against the 
backs of the stigmas; u.s it' is, they strike agninst the p:lpillous 
fronts of che stigmas, and, tbeir heads being already chargrd with 
tbe proper coherent pollen lrom the stamens of corresponding 
height borne by the flowers of the other form, fertilization is per
fectlyeffected. 

ThUd we can understand the meaning of the torsion of the 
styles in the long-styled flowers alone, o.s well as their divergence 
in the short-styled flowers . 

One other point is wortb (l, Prulsing notice. In botanical works 
many flowers are said to be fertilized in the bud. Tbis rests 
solely, as far as Lcan discover, on the antbers opening in the bud; 
no evidence is adduced that the stigma is at this period mature, 
or that, if then penetrated by pollen-tubes, it is not subsequently, 
after the e:Ipansion of the flower, acted on by pollen brought from 
other flowers. In the case of Oepholanthera granJijlom I have 
shown t by e:Iperiment that insufficient precocious self-fertiliza
tion, together with subsequent full fertilization, is tbe rcguhr 
course ot' e\'ents. The belief tb:lt flow"ers of ally -plant are habitu
ally fertilized in the bud, or are perpetually self.fertilized, is a 
most effectual bar to really uoderstanding their structure. I am 
far from wishing to say that some flowers, in certain seasons, are 
not fertilized in the bud;· I have reason to believe that some 
flowers are frequeotly fertilized without expanding; but my ob
servations lead me to disbelieve that this is ever the invariable 

• I neglected to get drawing" ma.de from fre!h. flowers of the two forms . 
Mr. Fitch. has made the a.bove sketch of a. long-styled flower from dried sped
mens (lnd publillhed engravings; his well-known ekill ensures occuru.cy in the 
proportional size of the parts; and I believe their re1a.tive position ie true. 

t Fertilization or Orchids, p. 108. 
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course \\;t;h :ill the flowers of any species whatever. As it is du':. 
ficult. to pro.e without troublesome experiments the 1:"I.1sity of t·he 
belief of regular fertilization in the bud, I nere notice this subjed. 
A.n estimable :md laborious observer·, resting nis belief on the 
usual kiud of evidence, states that in L. AUNtriacum (which is 
dimorphic and is considered by Pbmcbon l!.S 3 variety of L. 
perenn.e) the ::mthers open the evening before the e:Ipansion of the 
flowers, a.nd that the long-styled stigmas are then almost always 
fertilized. He asks whether this precocious fertilization in the 
several species of LilllJ,m and in other plants is not one cause of 
the short duration of their flowers. No\v we know positively that, 
so far from Linum pe·,.e-nne being fertilized by its own pollen in 
the bud, its own. pollen is as powerless on the stigma :1.11 90 much 
inorganic dust. 

Linum jlavum.-To recur to our more immedi:1.ttl subject, in 
the long-styled form of this species the pistil is nearly twice as 
long as iu the short-styled form; and the stigmas are longer with 
the papill[El coarser. In the short· styled form the stigmas diverge 
and pass out between the filaments. The stameus in the two forms 
differ in height, and, whnt is singula.r, the anthers of the longer 
stamens are shorter; so that in the short-styled form both stigmas 
a.nd anthcrs are shorter than in the other form. The pollen of 
the two forms does not differ. I haye not been able to try any 
experiments on this species; but a careful obser~'er, Mr. ,V. C. 
Crocker, iutends praying their reciprocal fertility next summel'. 
As this pla.nt is propaga.ted by cuttings, I have generally found 
that all the plants in the same gardcn belong to the same form. 
On inquiry I have never heard of its seeding in this country; but 
to a.nyone wishing to raise seedlings, in all probability the path is 
now open, namely, by carrying pollen from one form to the other. 

I h:wc now shown tha~ three species of Li,wm arc dimorphic, 
besides several races of' L. peren1le, esteemed by some botanists to 
be di~tinct species, such as L. montanmn, L. Sibiricum, and L. AilS
triacum. According to Vauchert, L. Gallicum, L. maritimum, nnd 
L. stl·ictum :lore in the same manner dimorphic, as likewise is, ac
cording to Planchont, L salsoloides. This latter botanist is the 
only one who seems to have been struck with the importance of 
the subject; and he acutely asks whether this Jimorphism has not 
some influence on the manner of fertilization. ,Va thus know of 

• Etude! sur 1a Geogt'aph. Bot., par Prof. H. Lecoq, 1856, tom. '1'. p. 325. 
t Rist. Phy'LO\Of!' des Plnnte.s d'ElU'Opc, 1841, tom. i. p. 4.Dl. 
t Hooker's Loudon JOUl'f\ . or Botany, 1 S·tS, TOI. vii. p. 1H. 
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se'fen dimorphic species of Linum; but as this structure hag been 
overlooked in such common g3roen.80\vcrs ~s L. grnndijiorl4m :and 
L.fiavum, it is probably of frequent occurrence. 

A.ll the species, however, are certainly not thus characterized. I 
have eS:l.mmed many specimens of L. catJlQrticum, nnd found in 
tJ.l tho.t the st:uneIl3 o.nd IItig1n~ w'!re of aearly equal height a.r.d 
the llama in :ill the pbnts. So, Again, I looked, near Torquay, lit 
many flowers of the wild L. u..-itatu8lmum or angU8tifolium (I 
know not wbicb), and tbero was no trace of dimorphism. Agrun, 
I raised 111 plants from seed sent me from Rew·, incorrectly 
llamed L . ..dudriacum; the plants we=-e tall :Lnd str.l.ight, baring a 
rather different 3.Spect from the wild species seen at Torquay, with 
extremely fugacious blue Howers: in :ill tbese-plnata the !I~gml13 
stood on a le\"el with the anthers or projected II. very little above 
them. I protected the flowers from insect3 i but everyone of the 
ill plants produced plenty of seed. I mention this fact bec3.use it 
had occurred to me that possibly II. species might be dimorphic in 
fUllction, though not in structure. 

Lastly, Linum Lewi8ii, which is rn.uked by Planchon as a variety 
of L. permne, but which, now th::tt we know the meaning of reo 
ciproc:t1 dimorphism, surely deserves specific honours, must not be 
passed over. According to PI:"Lnchon·, the same plaut be:lrs some 
flowers \\;th anth~r.J and stigmas of the same height, and otbers 
with styles either longer or sborter than the stamens j so tb:lt the 
same indi\;dual plant i9 trimorphic. Thi!!, llS f:lr:\5 I know, is:l' 
unique case. From analogy we may pretty safely predict the 
function of the three kiJJd9 of flowers: thollc with stigmas and 
aathcrs of the same height will be self. fertile j those with these 
organs of unequal height will require reciprOC!lI fertilizntion. A 
plant of L. grandif/orU1n or of the other dimorphic speciclI, grow
ing by itself, could no more perpetuate its race than could one 
sex of a direcious plnnt, nor could any number of plants without 
the aid of insects. A single plnnt of Linum Leu:uii, on the other 
band, in all probability could propn.g:lte itself, even if no insect!! 
were preaent, as probably sometimes occurs in its Arctic borne. 
If insects visited the plant, the Bowers which were dimorphic 
would be fertile ooe with another or with tho!!e 00 any neighbour
ing plMt. Thus the plnnt would reeeive the advantage of a cros!! . 

• Hooker'. London Joum. or Botany, 18-18, "fO\. TiL p. 175. It is not im· 
probable that the allied genus Hwgo,.ia is dimorphic; ror (p. 525) one.pecieI is 
d~ribed " .t&minibus euerlis;" another haa .. ltamina 5. majora., style. lange 
8uperantia;" and another is fumiahed .. styli. ltaminibw longioribw." 
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That chis is au adv:mtage, and is one great end go.ined by reciprocal 
dimorphism, I can entertain no doubt. That in some cases this 
dimorphism may be a step to'.vo.rds a complete sepa:-atiou of the 
sens, I will not ~ispute; but good rea.sons could be M!!igned 
to show that there is llO necessary COllne:rion between reciprocal 
d.i.mor.?h.isDl and 9. tendency co dicecioU8 stn.cture. Alcb.ough good 
is gained by the inevitable crossing of the dimorphic fimvers, yet 
numerous other analogous facts lead me to conclude that some 
otber quite unknown law of nature is bere dimly indicated to us. 

On tbe Form of the Vascular Fasciculi in certain British Ferns. 
By .d..B.T!lUR H. CHURCH, B.A. Oxon. Communicated by 
"'IV. FnA...'fCIS, Ph.D., F.L.S. 

[Re:\d Dec. IS, 1862.] 

THE distribution of the vascul:lr tissue~ in the stem and stipes of 
the British species of Ferns h3.3 been made the subj~ct of much in
teresting and Il.ccurnte study by Dr. Ogilvie-. His papers are to 
be found in the' Annals and ::Uagazine of N aturul History' for 
December 1859 :Uld November 1860. My own long-continued 
examination of the living plants has Dot enabled me to detect any 
but the most trivial mistakes in these full and admirable memoirs. 
I have therefore only to propose a few slight nlterations in Dr. 
Ogilvie's conclusions, 3J1d to make one or two additional remarks 
on certain species and varieties which he omits to notice. The 
present communication may be deemed the first instalment of 
such supplementary observations. I may also here state that I 

II The foilowing Ii..o;t of papers includes nearly all thoso in which the vascular 
tissuc! of Fernll hnve been cfu.ct~sed:-

Presl. Teutaruen Pteridogrnphire. Prngre: 1836. 
Fee. Die GerM!biindel iro Stipes der Faroe. Prngre: 1&17. 
Ogilvie, Dr. Ann. & Mag. Nat. IIi5t. 1859 and 1860. 
Duvpl·Jouve, J. Etudes sur Ie Petiolo des Foug~~. In Billot's .1.rchiva 

de la Flore de France i pp. 57 & 149. 
Kin'g. 00 SigillAria. Edinburgh Phil. Trans. 184·1. 
Leighton, Rev. 'V. A. Hints 00 a new character in Fcrm. Phyt. n. s. i. 

p.256. 
Moore, T. The VMcular Bundlea of t.he Stipell ofFeros . Phyt.n. 3. i. p. 378. 
Reich:u-dt, H. W. Ueber der Ger4!sbuodcl Vertheiluog im Stammll und 

Stipes der F&me. Denhchriften der Kaiserlichen Akademie der Wiliseu
schafteo, xvii'" Band. Wicn: 1859. 
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