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DIFFERE:-ll' FORMS OF FLOWERS 

l)LANT~ OLi' TUE SAi\lB SPECIES. 

ISTRODUCTION. 

Tilv- ~UI,jH·t \If till' present \'OIUlIIC, lIallicly the dif­
f"f'I'ntly funn,'(i flowers normally produa'(\ by certain 
kiu,l~ III' plllnl~, ,-jther on the saDle stock or on distincl 
~t'~'k~,"l1;!ht to hun~ been treated by *' proft~'tl 00111-
ni,I, "-. "hieh distinction [can by 110 dnlm .. \8 fur us 
tlw ~'xnu l 1';oJ'Iliun! of floll{'1'S 1\1'1) cOllc<'rned, Lilln~n~ 
["n;,.: a;,:;olii\'i'led thelU into hennILl'hrodih>, monO!ciull~. 
,li,t'\'it)II~, IIIHI polygamuus speeics. This fumlnllu:ntal 
,li~titl('ti"n, \lith tIl(' aid of sen-fal ~uWi\'i8ioIL8 in ~'m:1I 

"I' th,· fnllr c1a..~it'!I, will !!en'l' Illy purpo~('; but til .. 
,·J,,,,,.ill,'uliuu is artificial, and the groups ufl('11 1_ 
illt<l(lll"llllutb,'r. 

Till.' ilt'rmol'ilnHiitc c18.S3 COlllains 1110 illkl'C!ltill~ 

BlI~:':T"UI'", Ullllwly, hcterostyled and cl('i~lob .. tUllil' 
1'11l1lW: LUI Ihl'I\- are 8e,-CfIl,l olh"r l('l1S important 
~ul.Ji\·i~ioll~, pn.'''I'ntly to Lc gi,'cll, in whid! flow.,", 
dilTt'ring- in \lIrious 1\"lIy9 from olle IlILOliU'f IIro pro-
11111 .... 1 by t ho I;lUU(' BjK'cics, 
~m(' plnllLlwcr(' des('riLcd by me ij()\crnl )"<'111'>1 ago, 

in II !II'ril'~ of PI1I)('1'8 r<'o.u before the Liull(,HU l::lociety,-

• ·'Oul"'''''''' y __ ". 01- otPriQ\ol .... ~(I Q"lb.,i.rea.flr· 
......... hio-QOQdiliolliJ:I \he Specieo ~bl~ 1:O<1IIal Uel.U" .... " 'J" ...... , . , 



the illdividuab of which exist uudl'r two or three 
f,)rms, dilfcrin~ in tho length of thl'ir pistils and 
stnmeus UlIlI ill olher respects. '1'lIey Il{'re called by 
mo dinH)rphic IIwl trimorphic, but lul.\'o since bc<on 
bctIPr 11;).111('<1 by llil<lehralld, hetl'I"I)8tykl(l.- ..is 1 
lu"·e wallY ~till tlllpllhlUilled obsf'rmtiolill \lith rt.~pect 
t<l the,oe plll.lIL«, it lias l:it.'oCmed to mo a(h'ilS<ILlo to l'('­

publish my f')TIIl"r papers ill a oonnf'<!tl'd and cor­
J'(~tc<1 form, tog"l'th<'f \lith the lIew Ulattcr. It will be 
IIhollll that tht·lI(J lu·tf'fO!Ityied piunts nre a(tallted for 
Tl'ciprLlCllI ferlilil»ltioll; 110 that the two or throe formll. 
thollg-il ail nre Iwrm'lllhroditcs, nTO I't'hltl'd to ontO 
!1II,)thN almost liko th,' Illales nll(1 f('mnl('s of oroinan' 
Illli.!('xuai nniulal~. j \Iii( a!..so giv(' II. full ahbtn\Ct ~t' 
lilli'll olJ,j.·rntiOll8 Il.lJ haH' be<'11 !Hlbli,.hl .. 1 lIince tht· 
ap!)('anIllCt' \)f Illy pnpulI; hut only thOM CIlSl'S will he 
Iloticed, with TI.·~P("'t to which thc c"j'!('IlC(\ lko('llIS f'lirly 
satisfn.ctory. Sumo plunls hn,'o been 8UPllO!le(\ to he 
heter08ty\cd IIH'TI.')Y from their pistils I\wl SUune1J~ 
varying gn'lIt1y in It·ngth, and L hl\n~ i)l!('11 mYII('!t 
more than 011('(' thu~ dt'I'Cived. With sol\le 8j)('('i('s til<' 

oIthtoProre...diDlfloilbeLiDnl!a1l 
I$ocIWIJ," .. ol.yi.I~2,p.77. 

MOD the E:ri.k""" 01 Two 
I'onlll, nd on I,.cir tkoelpnJoo?W 

~~h:'J:~~t~~,~~"'i~f~~~ 
,·ii.lSt:3,p.G;). 

··0uILe!:'k.l, ... lt~latlu"'Orlh8 
Thr....e .. 'onnoofLf/A.N .. oaJ .... 'io..' 
t bid. .. ol. .. ;ji.I8<.a,p.16J. 
"O"lbe~ratld ll ybrid. 

likeNal~"'Or U"")oIf"prinJl;fn)DI 
thelUegit",.,.teUlllow,ulU,,,,,,,.. 
tobi~ anoJ Trimorphic 1'1&<:11&." 

1"!:lo:lihx,; ':-.;:;.l;i.,3!lt.tr.·rcn .... 
bel"~" 1'.i"'IIl .. "" ..... IJ.il.' PI. 

~U:'t"~"::\!:.'~i~ ri,:t·.~ 

P. dGl ... J"'-"I.: .00 on lbe 
Uybr,d Nailiro 0111> .. c.:.n",,~. 

~~ ::\\t~uEl~~!~~~=ut:~~ 
Ibhl.voJ,J:.I$G8.I'.H7. 

·1'het..· .. n~hct<_lyledHd",," 
not ""I'I'CM .Uthe ,h!f~"",,,,,,, be­
t .. eeulllef ....... :b,Ulhililt" 
f.illlre""nmm'ill ....... ,._. 
A. the tena h •• b.",na.'''l'ted by 
.. ritenin .... rin< .. _"'Ith. .. r .1D 
un"illi", 10 dUnll".ilfvrthaloi 
"'~orl.ur..,._.l.boa.<:h 

~R~,!:;!::1~d!!..;,oG':.~b, 
_ lhu ',\n','man Nutural;'l; 
J"".J877.I··42. 
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IXTRODt:CTIOX. 

pistil oontinu('8 growing for a long lime, flO that if old 
and yOllng lIU"'efS are OODlI)ll,rro they might be thollg:ht 
to 00 h(·tNl.Ifltyled .. Again, a SlleCies tCllding t() become 
di(l)('i()uil, "ith thc stamens redllced in fIOlUe indi\'id llals 
and with Ihe pist ils ill others, often IJn:8('ui.8 II deeep­
tivll alll)(·llmnC('. Unless it be pron.·d that 0110 fonu 
i8 fu lly f~·rtilo only when it is fertiliS('d with pollen 
from IIl10thet form, we 111\\'0 not completo cridcllC<.1 
that the !l1)('('i('~ is het('rostyied. But when tho pistils 
aHlI Btnnl("llS diff('r in l('ngth in two or three S('u of 
indi\'idulIllI, and this is accompanicd by a differelloo in 
the size- of the polleu-gmiu8 or in thl' stille of the 
8tif!1Il8. ".€' may infer with milch 88ft'ty thnt the sl)('('it'fl 
i, het{·n>!!tyh'(l. r lIa\'c, howe\'er, ()("{'asioJUllly trnstel.1 
to II ditrl.'n·U(~. lx·tw('('11 the two form8 in the Jcngtll 
ur the pi~til lI\olle, or ill the i('Jlgth of tile 8tignm 
togeth('r "ith ih more or less p8pil108(' oollditioll: 1111(1 
in (lne inst,mce difll'n.'nocs of thi8 kind I"we bt..'('11 

pnlvl'd by triulll IlIndt' on tho fertility of tho two forlll"­
whcsufik iputnidell(.'C. 

Th(l 111'('<11111 ~Ub-g"roIlJl nbo\'e referred to ,'(Insists "r 
hf'rmapill"l:l(iile 1) 1 ;lIit~, ,,-hieh bettr t11"O kinde of flowers 
-th(' nnl' p,·rf,'(·t nnrl fully expnll;J~'II-th(' other mi­
IIl1t(', oompit·"·iy C'i0l!('(1, "-ith tllf' peWs nl(limentary, 
"ft" n . ·it h 811IDe of th .... anthers aborted, 8ml tll(' re­
mll.ining (>1\"/1 t()).,'t'tiler with Ihe 8tigmlUl llIueh reduced 
in eiZ('; )'t·t th(':!(' /lo"'cn are I)(.'rfl'etiy fertii('. They 
have bt ... ·n 1'1111,""11 by Dr. Kuhn- dt·jSl/lf.(llmi{·,nlld they 

.. ·& .... i .. ~ Zf,itu~g: ISO,. ""rt ..... olthe .... ture or. moo. 
,. 65... I!. .• ,.to.\ p~""1.0 ue kno.m "I_ily. All the Ilo,,"ul 0" th~ 
~lyloprOO"'1lllo,,·cr. "OIe planl ."'t'Olmmo"lv.WoolooJ 
oIIoiIhaw"r.roruilil;l.utth.·y iUlh ..... ,,,,,"'."ru:r.fli.ch_, 
bol.la( 10 • ~ilJ~roo'l cL .... or l""ughlheylulYeoom' II",OII~U 
_1IOOn d eio&o>gunlo lI~we ....... "kc"<i .. eLcialog,unie, ~o 001 
~ ok~J_"1o .... olt COOMwilhin our'_nt~; 
~ the ...... ,lil;ouo III .Lid, the """ Dr lluwcll llut..:..,· V"£ ... 
..... 1. h&,~ -. I\IbjecltKl, ""~ W>le Tet"~IOIogy,' 1869, p. ~03. 
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IXTIIODUCTIO!'i', 

.... ill be dellCribed in the IflSt chaptcr of thiB ,'olumc. 
'l'hey ure manifctltly ndalltcd for !lelf-fcrtilistltion, which 
is CIl"ectN at tho COlIt of a l\'onderfuUy Bmall expendi­
lure of pollen ; whilst the perfect /lowers produood by 
tho .8Il.me plant are capable of cross-fcrtilisntion, Cer­
tain aquatic species, when they flower beneath the 
water, keel) their oorollas clOIIed, apparelltly to protect 
tbeir poUen; they migbt therefore be co.lled deisto­
gamic. but for ren80ns ilS.'Iigned in the prolX'r 1)1ace are 
not included in the pl'\!sent sub-group. &!,'eml dei.8-
togamie specics, iUI lI'e shall hcreafter I!e(', bury their 
uVllrics or yuung capaulctl in tile ground; but some few 
uther Illants behuvo in tho IIIIme lIlallller; and, flS they 
\10 not bury all their flol',ers, they might have fomll~d 
1\ small separato rrobdil'ision. 

Another interesting subdh;sioll consists of certain 
planl8, d i8CO\'ered by n. Milller, 80Ine indh·idlllll.s 
of whid l bear 00118lliclIOll8 flowers allapted for cross­
fertilisation by the nid of insects, lIncl oth('rs much 
sumller lind less conspicuous /10'11'1.'1'8, whidi hal'e often 
bNln slig-htly modified 80 as to ellsure self-fertili8iltion, 
Uynmachia t:1Ilganl, E1I.p}lT(uia officilWlil, Rhinanthul 
erilta-galli, and Viola tricolor come mulcr this hcnd,­
The fUllllller ancl IC:IIS conspicuou8 flowcrs are not d08ed, 
but iUI fnr as the purpose which they serve is t'On­
(.."('med, namely, tho fISSured prop;tgfttion of the spcc;:ies, 
thoyapproach in mltur(' cleistogamk flowers; but they 
differ from them by the two kinds being produ(."('d on 
distinct plants, 

With many Iliants, the flowers towanls the outside of 
the inflorescence .1'(' much larger and more ool18picu-
0118 than the ("('ntml OIlC8. A.II J shall not IUl\'e 0CCll-

18;alf~~~,~~~':'.~:S~~~I~: ~:elM':~~~8 d~r lllumen.' 
20, 1873 ('01. is,), p, H. Alw 
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.i"n to «·fer to Ilianta of tbi, kind ill the follow ing 
cbaJlh'l'8, i ~-i11 here gi\'c a fcwdetlliiJ 1'('8)K'Ctillg tbcllI. 
h iJ fllmiliar to C\'l'ry one that the nly-Rorcta of the 
C,'IlII)()1jitroort(,1I differ remarkably from theothen!; and 
,;0 it is lIith the outer flowen! of many UmbcUiferre, 
80m!.' Cru('ifefOO and a few other famil ies. Be"ern] 
sl)CCies of Hydrangea and Yiburnum offer strik ing 
insltmces of the SlIme faet. 'fho l1uhinceous gellu~ 
J[uSSlClldu Ilr(lIK!IlLs n. ,'ery Cll riOIlS nJlpeurance from 
lIOme of the flowers II/wing tho tip of ono of the ael)ll.l~ 
di'n-lope'" into a large petal-like expansion, ooloured 
{'ither IIhite or Jlulple. 'l 'he ou~r floll'ers in IK!1'ernJ 
.\ClllltbilN'()l18 geucm nre lilI"f:,'"6 and oonsllieuolls but 
till·rill'; the lien in order are sDlilller,ollCu, moderately 
f,·rtile lIud Cftllftble of cfOIIlIofertiliantion; whilst the 
c.·ntml on('8 are cieisloglllllie, beingstill smaller, closed 
anol hi~hly fertile; 80 that here the inflorescence oou­
sists of thl'l'e kinds of flowers.· 1!'rom what we know 
in other e!\lM'S of the use of tho COroll'l, coloured omctere, 
&c., and from \\hat H. l\liiller h,u observodt on tho 
frequell<'y of the visits of insects to the flower-heads of 
tht' Umbelliferre and Compositro being lurgely deter­
min("" by their oollspicllOIlSllCSII, thero eau be no doubt 
thtl" tht:' iner('AA(>(1 size of the corolla Of the outer 
flo~ers. the illllf'r ones being in a ll the aoo,'e cases 
small,8.:rw.'S to attract ill8CCts. 'l'he 1'('8\11 .. is that 
efOtlS·f(·rtilisation is thus fa\"oured. Most 1I01l'e1"8 wither 
suon ilflN L<>ing fertilised, but Hildebnultl states: that 
the my-f1orelil of the Compositro last for Ii long time, 

~1:~!I;I~h~~~tl~~I~: ~1r:h:~:r~:!~~gl~;~I~ ~;~I:O:t: 
°J.S<x.It,'Joorn.lofDott.ny,' 

U"~I .. ". ""'. kne.. 001. L 1872, 
Vl'11: I HJ I. 

t '0 .. l.ldrud,IUJ)g d,·, lll". 

men;pp.l08. H 2. 
t Seo hit lu~""lng _il, 

'U,berdieGt.eI,I'1lhtne,I"'lwi_ 
bei. !lea CGn>p".ilen,' 1869, P. 92. 
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INTRODUCTION. 

howovcr, are of service in another and very·different 
IlUlnncr, namely, by folding inwards at night and 
during cold rainy wcather, so as to protect the florets 
uf tho disc.- JUorwver they often OOlltnin matter 
'Ibich is excessively poisonous to insects, as may be 
Sft'n in the use of flea-powder, and in tho case of 
Pyrethrum, M. Belhommo has showll that tho ray­
florets are more poisonous tlum the disc-florets in the 
n\tio of about three to two. 'Ve may therefore believe 
ilult tllO ray-florets are uscful iu protecting the flowcrs 
from being gnnwed by illseets.t 

It is a well-known yet remarkable fll.Ct that the cir­
cumferential flowers of mailY of the foregoing plants 
lul\'o both their mnle and female reproductive organs 
abortod,a.s \Iith tho Ilydrangca, Viburnum and certain 
Cvmpositroj or the male organs alono are aborted, a.s 
in muny Compositm. Between the 8Cxless, female and 
hermaphrodite SUites of these !ntter flowers, tho finest 
gradations may 00 trll.Ced, a.s Hildebrond ha.s shown.t 
He nlso shows that there is II. elose relation between 
the size of tho eoroll" in the roy-florets and the degree 
of abortion ill their reproductil-e organs. As we have 
good reasoll to believe thnt these florets are highly 
scn-iecable to tho plauts "hieh IJoO>ISCSS them, more 
especially by rendering tho flower-heads conspicuous 

* K~rne. clea.ly tho ... that 
lhi$;,U,e_:'V,eSchotzmiltel 
d.::.P.,llen .. '1873.p.28. 

t . Garden,,". C~I"OIIele,· 1861, 
]>. 101 .. 7. ).jndlcy. 'Vege'ahle 
Kingdom,' on C"ryoonthemum. 
ISlia.I>. ,06. Kerner in hi. in_ 
te""ti"g""""y('Di~S<hub,nittel 
de. llliltb~" gel(t·o unbe,"r~"e 
O...,te,' ll:l7(;. pHI) h."too Ih8t 
Il,e petal.~f ",,,,,j plant ..... nt..in 
,nall<) ... ·hi"hioofl"II.iveloin_ 
1IOOc.t, fie) that Iboy are ocldom 

gn~wed. and Ib". Ibe <>rJI:9.no or 
irllCli/l""tioll.'" prmected. My 
g .... nMuher in 1~:~ ("Lovea. of 
Ihcl'lg,nt..,'""nloULnolewllU", 
184. 188) "'!narka lht ~ The 
flowe .... or petal. of l,]ant. aro 

l7;.:~aS;ei:~e:.:~rl~C,,:O%e;C~~ 
muebscldn",,,., .. lcnhyin.ecla." 

hit~i?:.beb..;li~e~~':~~".:,: 
181;9,pp.7~1. 
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'0) iDlI('dR, it is a natllrul iuferell(,(, that their corollRli 
have l~'n increased iu size for Ihis Spt'ciailmrpotlt': 
and that their de\-do!llllent hIlS su~ueu tly led. 
throng-II tbe principle or COIllI)('llsntion or oolaUl~'" 
menl, 10 the Inore or less complete redul'tioll of the 
.... 'pnxlllctiH' organs_ nut all oppoeit.c \-icl\' mny be 
mainutined, namely, tllat the repnxluctil'c orgnlli! 
fil'llt bt'glill to fnil, us often happens lIuder culti,-a­
tiun: 'mil, o.s It consequence, tho COroll'l became. 
through COIllIK'llsntion, more highly develol)fJ(l. 'l'his 
\-i,'''', hUIIl'\"'r, is not pro),able, for whell hermaphrodit(. 
plants \)('('<)mo di(.('('ious or gyno-di<t'<'ions-that is. 
af(' ( .. ,nv('ftC'oi into herlllallhrodiles and females-tht, 
f'I)rolla or th€' fl'male seE'fllS to 00 nlm08t iuvariabl.\· 
f{'IiUt't>d in siZ(' ill consequence of tho nix)rtiou of rl1I' 
multi (lrg-au!. 'rite dilTt'reuce in the Teflllitin thcsc til" 
l'i1l..'<!IIiI or ('U"~~, IIln)' )lerhnps be fI,(X,'Ouuted (or by til(' 
math'r 1101\'(',1 through the abortiou of tho male organs in 
the fl'malt'S of gyno-diceciou9 and diooeiOIlS plallts beill~ 
dirt'<'h..:l(usll'o shu!! see in a future chft]ltcr)to the f"r­
matioll of an iu{'f('ased sUllply of 8('('1\8 j whilst in tlu· 
t'&I(' or the ('xt('rior florets SIllI flowers of the Illants 
~"hi('h "l' Sf(' b('re oo'18idering. such mutter is expended 
in till' d('I"!'I"pWl'lIl of a eonsllicUOI18 ('()rolla. Whether 
in til€' pr('~"nt e11lS8 of CRSe8 the corolla ""1\.8 first ftf. 
fl;'(·"..-I. as ~'~'IIIS to lI\e the more jlrobe.ble \-iew, or the 
rt"pnKlu('tive or,.,,,lUs first railed, th(· ir St3tCfl of develop­
mt'lit a .... ' !lO", firmly correlated. We lICe this ",ell illu8-
trato ... 1 in Ilplrnngea an(1 YibunlUm j for when theilt' 
plant" ftfl~ ('ultinltt'd, the t'orolllll! of both tho interior ... 
and ('xl\'flor !lowers become largely developed, and 
thpir n'pJ'dtiudil'o orgaua lire aborted. 

u liL2n.J.todil-YUl.Ii. pp. 132, 
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I:O<TROI)l"CTIO:O<. 

There is a closely analng-ous subdh'ision of Illallts, 
including tho genus Muscuri (or '-"catller Hyacinth) 
aud tlio alli~1 Bdle\'alia, which hoor both perfect 
flowenl and closcd bud-like bodies that nc\'cr expand, 
1'110 latiN resemble in thiil respect clcistogamie 
flowers, but differ widcly from them in being sterile 
and conspicuolls. Not only the nborted flower-buds 
'IIltl their peduncles (which flro clongnttXl apparently 
Ihroul;h tho I)riuciple of <'Olllpen8ntiun) are brightly 
(.-olourcd, but 110 is the uppcr pllrt of tho spike-­
all, no doubt, for the sake of guiding ill!lC(!tiI to the 
ineollspicI10ilS perfect flowcnl. From 8uch ca.!IC9 as 
thClK' \Of' mRy Il6&'IOIl to C1'Tlain Labiatfl.', for instance, 
&lvia Iforminlllll, ill \\-hieh (as 1 h(:,u from )Jr. ThilJCl­
ton Dyer) tho llpJX.'"T bl"llCtli al"(' ('nlnrgtXl alld brightly 
(.-olou~l, 110 doubt for the salllo!mf!)()IC fill before, with 
tho liow(,r8 8111lpressed. 

In the Carrot and 1I01llolllli«1 Uml)('lliferrc, the cen­
tml flOIl{'r hlUl its petals IIOrnewh,lt enlnTg<><I, lIud these 
uro of R dark purplish-red tint; bllt it enllllot be SliP­
posed thnt this one smllll flower lllnk('s the lllrgo white 
umbel lit nil more conspicuous to in.sccts. '1'ho ecn­
tml flollenl are 8IJ.id· to be nCllt(lr or sterile, but 1 
obtained by nrtifieial fertili8lJ.tion a II(!(!(I (fmit) apptl­
reutly pencet from one snch flower. OeaWouaUy two 
or thrro of the flowenl Ilext to the C('ntml ono are simi· 
lurly charncteTised j and l\('C()rdiug to \' Bllchert "cotte 
singulikre degtnt5T11tioll s'ct('nd quclqnefois a.l'onllJcUe 
enti/)re." That the modified l'elllnli flt)\\cr is of no 
fnneliOllnl importBnec to the plnut is ,)In\Ost ocrtain. 
I t mny perhaps be r~ remnant of" former !\nd ,meient 
condition of the species, when ono flower !lluue, the 
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N'lItral 011(', WM ('male ami ,-ielcled 1JOOds, &8 ill the 
uml"·llif"rllli/J genus Echillopl;orn, 'riWfC il not hillS 
IUl'l'ri.int.: in the ('('ntn" flower tending to retAin ita 
!'''n111'1' ('(,wlition long"r than the others; fo r when ir­
I't'gulnl' flvllers \.leN)me regular or pcioric, they nrc IIpt 
to bt· (,(·ntrnl ; and slIch peloric flowers a-ppnrent ly oll'e 
tlwir origin citlu:-r to arrested den·lollUlrll t-thnt i8, to 
rhe lJr{',,('rmtion of lUi carly Singe of dcvclopmcnt-m 
to «'H'filion. Ceutrel lind lK'rfcctiy de,'eioped flowers 
in not 11 fell planls in their normlll condition (for in· 
~t..\Ut.·, thl' (")UJUIOIl Hue and _\ <lo:ln) differ lilightly in 
~tnlt'tu«·. &8 in the number of tbe l)(l,rtJ, from the otber 
1I01'l\'rs vn du.' &:une plant. .\11 811Ch CI\8e8 IIOOnl oon-
11('(.'t('(llIilll the fact of the bud IIhich standa nt the 
I'nd of the sboot being betler nourished Ihall the 
olhcrs, &8 it l'('('('iH'S tile w06t8llP.-

'fbI' ('!1","Mi hilhl'rto mentioned rdilte to hermaphro­
IliteSI:M.,(,it·;Jllhich lJear differently C\)1l8tflletcd flowers; 
but Ibrrc are 801Il(' plllnts !hllt produce d i ft~rently 
form .... 1 1I('l'(ls, of "hich Dr. Kuhn has gi,'cn tI list.t 
With tho I]mbellirl'rro nnd ComJ)()!Iitre, the f10WCrfl that 
J)roduoo th(-",' 8Cel"IIIJikcllisediffer,anrl the diffcrences 
in Ih(' stnH'lute or the seeds ate o( II n~ry important 
lla!Ul'('. The Cil115l'8 II-hich have led to diffcrcnoea in ' 
th!' 8('0 .. 18 on the same plaut are not known; Rnd it is 
'\"t'ry doubtfuJllbl'thcr they subsen'o Rlly 8pecial end. 

"'" nOli ('0111(' to our I!('CQnd CIIl.!IS, thllt of monreciou8 
~J)t'('i('!I, vr tholle IIhieh hln'c their SC:lC8 SCI)(LM'led but 
"Ofll!' on 111(1 Mme plullt. Tho iloll'cMI ncccssnrily 
,Iim'f, but ."hen those of ono sex include rudiments 

Dom~I\oo.tloll,' ,,11&,,_ un 2nd 
«IiI.. ~ot. il p. S3&. 
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10 DnnODCCTIOX, 

of tile other 8el:, the difference between the 1110 kinds 
is usually not great. Whell the difTcr('IH.'e is b-real, 
118 we see in cUlkin-Ue,uilig plants, this depends 
largely OIL lllllnyof the SI>eCies ill thi~, lUI well 'III in 
the next or dirodolls class, beillg f('rtil iscd by the 
.)i(1 of the wind j. for the !lIule Howeril have in this 
ctIlO to pMllee a 8l1rpri~ing amollnt of incoherent 
]lOU('U. Sollie f,,\\ mOllo-'ciollll plants collsist of two 
IJodi('9 of indi,.i,ltul] l1, with their flow('rs differing in 
fuuctioll, though not in 8trnctllr(j; for eertllin iudil·j-
1111(119 IlUltUTe tlH~i r pollen Jx-fore the ('mille flowers 011 
theMlllc pialltnre r('adyfoT fertiiiso.tion,fllld arecili lod 
protemndroulI; whilst {'OI\\"ersely other indh-idlls!s, 
called proterof'yIUHI~, hnl'c their stigmna mature before 
thl'iT ])()UCIl is rea,ly. The purpose of this ('urious fune­
liUlml diffcr('uC(' obriously is to fuwur the cfOIIJI-(crtili­
§IIlion of distinl"t plnnu. A cnse of thia kind WilS first 
IJbsI:'rved by Ddpino in the Walnut (JuglalUrtgia),and 
hl18 since been o\.Js('n·I..'(1 "itb thc COUllllon Xnt (Corylul 
awllana). 1 nmy add thllt nccording to II. U it ller the 
imlivitiuu\g of some fc" h('nnaphrodite plants differ in 
n like manner; fIOUie being Ilroternudrou! and others 
llro«:rogynoll!l.t On ('ulti"illed trees ortha Wflinutlllld 
1lulberry, tlle male I\o"ers have been obscned to floon 
on certuill individllaist, which ha\'e thu! IJeen ooll\'erted 
into femal(':8; but whether there are any speci('s in a 
statcofll3tllr('whi('h('o-cxistlUllllonoociollsfmd female 
inlii\'iduals. 1 do not know. 

The third Chll>S (~n~i~ts of dioocious species, und the 

• Jl<,lp;no, '~mdL oopra ullO 
J,ip"n-loAl>UDQlil.,-, ~', .. u ... , 
ISii 

t 1x,lp;no.. ·Ult.. o-rn";""\ 
.... 11. UiOO/.:lUn; ... ' paTIo!!, r....::.ll. 

Ki"~I!~' o,~IC:}l~~;:':~~~:u~~,:,I.~t 

~i. p. 007 •• 00 ]87~ p. 1!6. Ou 
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ISTllQDt;C'TlQX, 11 

remarks made under the last closs with I'l'8pect to the 
amount of dincr('llcc between the male ami fema le 
fl."'I'I'1'l1 are Iu-rc applicable. It is at Pl1!8eut 1111 in­
explicable fact that with somo dire(:iolls pilluts, of 
which tho lk'll ti ru.-eru of Austrelia. lind the Cllpe of 
Good H opo ull'er tho Dlost striking illst.lU('(!, tho dif­
f"!'eutiati on of tho II('xes has nfl .... 'Cted tho IIholo Ilirmt 
I" IIUl'i1 !l1l t'xt('nt (1I.s I hellr from 1fr, 'l'hill('lIou Dyer) 
that :Mr, Hcn tlllllU lind Professor Olivor 111\\'0 of len 
fuund it iml)()~~iblo to match the male and femllie spe­
cim('fld of tho iIIImo species. In my 8C,'enth chapter 
IIIHlle obSo.'r" fltinns will be gil'en on tl\o gradual coo­
""I'l!ion IIf h('kn'~tyl(!(l amI of ordinllry hermaphrodite 
pLlnlil inlO dirocious or 8ulMliredous species. 

Tht' f~l\rth IIlId Il\!!tClass consists of tho plants "weh 
"'cre call('<1 PI)IygflDlOliS by Linnlll1l8 j bllt it IIJlI)OOI'l1 to 
JUt'thllt it 1I0uiti be cOlI,'coieut to confine this term to 
the sped('s IIhieh co-exist as hernmphroditCl!, IMICl! alld 
{"mall'fl; aud to gi 1'0 llell' name!! to IICI'cnll olher com­
binations of lho St'xes-a plan which 1 shnl1 hero 
(')11011', l)olygalOou8 plantll, ill this confincd acnse of 
tht' h'rm, may be di .. ided into t"o sub-groupe, acconl­
ing Jl8 tht' thn.'e aexuIII fonns are found on the lIIlWC 

in,!i\-iduo! or on tlililinct indi .. itilla.ls. or thill latter or 
trinic .. ns Ilub-group, the common Allh (Prazinlll &­

«l.ior)Oft't:NIl good instance: thnll,lcxalllilloo during 
the spring IInll f\.utnwu fifteen trees gro,,·ing in the 
arno tieltl; nnd of these, eight produeed male flowers 
alulIC, anti ill tho uutumn not n single 8QC(1 j fuur pro­
dll(. ... '(1 unly f('mal o lIoweN, which set an ahundanco of 
II*<b: Thl'l..,(, W('re ht'rnmphroditclI, Ilhieh hnd II dif­
fen'nt II!Ijlt'ct fru m the other trees whilst in !lowN, and 
t,,-o of Them Il"ldu('cd nearly Jl8 nUluy seeds Ill! tbe 
{ .. Bmle lrt'Cfl, "hilst the third produced nonc, 80 tllat it 
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12 IXTRODl'CTION. 

was in (UlictiOIl a male. The separation of the I!eX~, 
howm'cr, is lIot complete in tilt:' Aah; (or the female 
Rowen include stamens, which drop off Ilt all eilrly 
perilXi, Ilud their Illlthers, whieb nCl'cr open or dehisce, 
gcncnlily contain pulpy mattc:r iustead of pollen. 011 
IIOllle female trees, howen'f, t found 11 ('11' anthers oon­
taining poll"II-gnlins appllrently fIOund. On the male 
troos moat of the flowers include pistil8, but these like­
\lillO drop ofT at an early period; and the 0\'ul08, Wllich 
ultimAtely abort, are wry smnll compared II-jlh tiu:l6{' 
in f('mu]eflullcrsofthc8llmoilge. 

Of the other or mOlloicoliS IU),groU]l of I)()iygamolls 
]llrmts, or those which bctt.r hCrmll]lilrodite, male /lnd 
femllie flollers 011 the samo indh-idual, the oommon 
Alaric (..deer rampestn) offers n go..lll iu.stiluce; hut 
Lcooq states - that some t~'!I afO tnlly dioociou8, and 
this sho"-s ho" easily olle state I)ftS8E'S illto another. 

A oonsid('n.Lle munbcr of plnnts generally ranked 
liS polyg.unons exist under only two f<)rms, namely, as 
Ilermaplll'odites and females; and th('S(lIllIIY be called 
gyno-dioocious, of which the eomnlOn 'l'hymo offers Il 

good example. In Illy 8C,·cnth chapt('r 1 shall give 
some obi!ernnions 011 1)lallt8 of this nature. Other 
speeil"ll, f<)r instance 86,-eml kinds of ~\tril)lex, bear on 
tho 81l1l1(' plunt henllapluodite uud f('malo lIo"-ers; and 
til('S(l might be called gynG-lllolloodous, if a nallle were 
desiraLle for them. 

Again there are plants which produoo hermaphrodite 
and male flowers on the same individual, for ill­
shmcc, some species of Galium, Vemtrulll, &c.; and 
these might be called alldro-monoocious. If thero 
exist phlllts, tho indiriduals of which eonsist of her­
muphrodites and lllt\les, these might be distinguished 
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all 8ndro-dioodoUlI. Bllt, after making inquirie!l from 
.. ,-ernl botanists, 1 roll bear of no SlltU crutCt. L<!coq, 
hov;c\w, stll.t('!l,· Lut. without entering into (ull dCUt.iis, 
that flUme J)lautA of Cu.lthapaluliri, ))fQ(luC(' only male 
flo'ft"ers, Rnd that these 1i,'o mingled II-jth the her­
maphrodit('8. 'l'ho mrity of such cases as thill last ono 
i~ remnrkllblc, as the presence of hcrmnphrodite lind 
IIlIlltl flOWNS Oil the snme individual is not an 1111-

llalUli occuITCnce j it would IIppear as if niltllrc Jid 
not think it worth while to de\'ote a distinct indio 
,-idufli to til(' Ilro(\uction of I)()llen, cx('('IJling when 
thia II"" indisl)Cusably necessary, 88 in tho case of 
.lio..'CiollJlsptwips. 

I baw now linished my brief sk('tch of Ihe 1IC1'cml 
('&!!l."iI, &I ftll as known to we, in which flowel'!l differing 
in !;ImetUI"l' or in function are produ('('(1 by the SIlmo 
~JI~·('i{~ of plallt. 1;'ull dctails will be gi\'cll in the fol­
I,)~ing ('hapt(,1"11 with TC8pcet to lIlany of these plRntll. 
1 ~-ill lX'gin with the he~rost,yled, tl\('1l pits/! on to 
Of'rtain dioocio1l8, 8ub-diox:ious, alld polygnmoue species, 
IUld cud lIith the dei8togamic. For tho cOllvenienC6 of 
the I'('fl,der, and to snxe space, the less important CMe8 

Allli d('tail,l ila\-o 0C>e1l priuted in smilll('f typo_ 
I cannot dOflC this introduction \\-ililunt expressing 

my II-arm thrlllks to Dr. H ooker for supplying Ille ~-ith 
'pe<"imenll and for other aid; ami 10 lrr. Thiseiton 
Dyt'f and l'rofl'SSOf Oli\-er for gi\'in~ mo much iu­
fonnatiou and other assistance. ProfCSilOf Asa Gmy, 
aJ!I\), htl8 uniformly aided me in mallY ""liye. To Fritz 
Muller of St. Viltharina, ill Bmzil, I 'Ull indebted for 
lWI.ny drit'd flo~(!rg of heterostyled plants, ofU'!1I IlCOOIll­
J!'llIiod with \,f11U/lblo notcs . 

• 'G6ogn>I)hie Botan;que,' tom. j~. P 488. 
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H. Ul:;n;nOSTYLED Dlll0RPIIIC PI.ANTS. CII~".! 

CH..lPTER I. 

Prlmll!. ""ril Qr the Co ... Iip---Difl"~ron<:eI ill .Irllelure bet"",m t"~ 
Iwoform_'l'hdr degre<.lo or rcrtility "hen lcgitionatdy end il1c­
giUmatcly unit<.'<i-I'. etali<>r, vulg~ri .. !;-in.n.i •. auricula, .tc.-
8u,,,mary 00 the futility of tI,,, h~\cl'<)Oltylcd oP"Cic_ "r Primul ...... 
Uorno.,lyled ~peei~. of Primula-lIotwnia JlRlu~tri_And""",,,,, 

Vitam .. " •. 

IT hili! long been knOlnl to botanists that the common 
Cowslip (Primula tV"iB, Brit. Flof,l, Yllf. officinalis, 
Lin.) exists under two forms, ,Ioout c<[ually numerous, 
whieh obl'iously (liffer from ea.ch other in tilt: length 
of their pistils lIud stumens.- 'l'his differenoo hils 
hitherto been looked lit Ili! (\ elISe of mere mri(l­
bility, but this view, Ili! we shall presently sec, is ftlr 
from the nue one. Florists ,,-ho eultil'ate the Polyall­
thus and Aurieulll have long been aware of the two 
kinds of flowers, ,}nd they call the plnnts which dis­
piny the globular stigma at the mouth of tho CQrollu, 
"pin-headed" or "Jlin-eyed," lind those which displllY 
the antuers," thrum-eyed."f I will designllte the t\\"o 
forms Ili! the long-styled 1I1111 short-stylet!. 

Tho Ilistil in the long-styled form is almost exactly 
twice !lS long as that of the short-styled. The stigmlL 

"1'hto(""I,Aooord;nll:t.oTOll 
1l\obl ('Iklt.rr .... ;t'uo,.: ISG:l,p.S26) 
,,'a" ~"'t oliMln'oo by i'CriIOOD tn 

Ib;Yin I}~~..,n" ])iclionar;r. 
thr«"'i .... i,llohethecnu.of 
w ... w ... '\hread.; .. od [ lup~ 

that IOrMwener who cnltl",.Wd 
tbel"'ly .. mbl1.;noente.ltbi~n .. " .... 

~='b'i:.!'oe""~::!'~i:-::l~~~ 
of .. uthH~ io the "'outh of Ih .. 
"",mila And \h~ eud. of ]". 
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~tall<ls in Illo' 1II01ilb of tbe corolla. or projf'CU just 
abon) it, and is IIIIIJI extcnlally visible. It 8Lmds 
high alJ,,,·o the autlier!!, which llro silllo.t(."(1 hlllf"uy 
,I,)",n Ihtl tuho ami cannot be ell.lliiy 11("('11 . .In tho 
~hort-.;tylt"1 form the anthers aro 8t\>wheti u<'!lr the 
mouth or tho tube, (Inri therefore 8to.1I(i ld)()ve the 
~tigm:\, which is sclltcd in ubout tho middle of the 
tul)llhLr curulla. The corolla itllClf is uf II t1ift·crenl 

Fig. I. 

~ll'II)I' in tho tllO rornU!; tho throot or exp.'lndrd 
"urti,m noonl the uttoohment or the anthers bring 
nm<:\l hmg"<:r in the long-styled than in the short­
"iylpd furm. Villnge children notice this ditTerence, 
WI tluty ('lIlI best llluke necklnccs by threndillg and 
~lipping' the corolJlI.lI of lhe long-sty led flowers into 
unt' II.llutlwr. Dut thero are milch more importallt 
,litr('T(:llt~. The stigma in the IOllg-stylcd Conn 

..... 1['~te ~orl< ofCh 



16 Itwn;nOSTYU:D DTMORPIllC PLASTS. CIL .. '·, I. 

is globular; in the short-styled it is depreSilCd on 
the SUIlIIUi!, 80 that the longituditml axis of the 
former is sometimes nearly double that of the latter. 
Although somewhat variable in shape, one difference 
is persistent., namely, in roughness: in some spe.;i­
mel18 carefully compared, the papillm which render 
the stigma rough were in the long-styled form from 
twice to thrice as long as in the shor~styled. The 
anthers do not differ in size in tIle two forms, which 
I mention because this is the case with somc hotero­
styled plants. The most remarkable difference is in 
the pollen-grains. I measured lIith the micrometer 
many specimens, both dry tmd wet, taken from plants 
growing in different situations, and always found fI 

p31pable differencc. TJIC groins distended with wnter 
from the short-styled flowers wcre 3bout ·038 111m. 
(lto-olol of [Ill inch) in diameter, whilst those from the 
long-styled were about ·025.t lll!ll. (7-0100 of an iMh), 
which is in the ratio of 100 to 67. The pollen-groins 
therefore fcom the longer stamens of the short-styled 
form Ilro plainly larger thun those from the short(>r 
stamens of the long-styled. When examined dry, 
the smaller groins afO seen under It low power to 
be more transparent than tho lnrger grains, Ilnd 
apI)lmmtiy in a greater degree tnan can be !\C­

eounted for by thcir loS!> dialll~tcr. 'l'here is also a 
d ifferencc in shape, the gt-ains from the short-stylcd 
plan!>! being HC(ITly spherical, those from the long-­
styled b<!ing oblong with the angles rounded; t!Ji~ 

difference llisnppenrs when the groins are dis tellllt .. 1 
Ilith water. The long-styled l)lants genenl.lly tend 
to f1o\\cr 11 littlo before tlle short-styled: for in~tunce. 

1 had tweh·e plants of each form growing in scparail' 
pota nnd treated in overy respect alike; and 3t till' 
tilJle when only a single short--stylcd plant was in 

I W rk f 
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flo1r!'r, 8CI'('n of the long-styled had expanded their 
flowers. 

We ehnll, al3O, llresently 800 that tho Bhort-styled 
Illanu prochwo more 80('(1 than tho long-styled. it is 
".'mnrknble, Recording: to Prof. Oli,·('r,· that the omles 
in the uu('xpfIlHled aud uuimpregnated flowers of the 
laUt>r are collsidembly larger than those of the short­
styled flow('l"!I; aud this I suppose is connected wi th the 
long-styled f1owel'S Ilnxiucing fewt>r seeds, 80 that the 
onl les ha\'o more space and 1I0urishmt>nt for mllid 
,1{','elolllllcnt. 

To slim lip the differences :-The long-stylNi Jllnuu 
ha,'!' 11 much longer pistil. with a globull1r and mudl 
!'(Iugher stigma, lltandiug high IIlKn'c the anthers. 'rllt> 
stamells f1n~ short j tllo graius of pollen snlllUer nud 
o"'oug in shape. The ll ilper half or t.he tube of tilt> 
l~)rolla is more expanded. The number of 1Ieed~ pro­
duct". is smaller lind the OI'UJt>1I larger. The plants 
kml to flowerfirat. 

Tho short-styled plants have a short pistil, half the 
h'ngth of the tube of the corolla, II'ith 1\ JUllooth de­
jlrE'llll'(l stigma standing beneath tho anthers. 'I'hf' 
lltamf>IIS IU'O long j the graius of pollen Ill'<' sph('ri<'fll 
and larger. Tho tube of tho corolla is of uniform 
lliameicr except d086 to the upper end. i'he Illlmber 
ullK"ed.s produced is larger. 

I ha.n' ("xfllnil\Od iL large number of fto,,·efS.j allli 
thoug-h the shaJlo or tho stigma ami the length of the 
pistil both ,'ary, cSI)CC.ially ill the short-styloo fotm, I 
bavc lI('I'er mct with !lll)' t nmsi tional states bctW('('1I 

the t1l'0 forms in plants growing in a stato of ulltnfC, 
There is n('ver the sl ightest doubt under whieh form !l 

plant ought to be classed. The two kinds of flowcrs !H(, 

• 'S .. L Ilia. Rc,ie.-; Jul,1862, P. 237. 
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never found 011 tho sumo iud i,'idual lllant. I marked 
lUalLY Cowslips and l'rilllI'OSOS, and 011 the following 
~'('ar all retaiued the SUIllO character, as did some ill my 
garden which flowered out of their pWp€r SCllson in the 
uutumn. .Mr. W. Wooler, of Dnrlington, howe\'er, in­
tOflns us that he bas seell early blossoms 011 the Folyan­
thus,· which were not long-styled, but became so later 
in tho scason. Possibly in this case tl.e pistils may not 
have been fully dOl'eloped during tho early silring. An 
excellent proof of the permanellcc of the two fOflus may 
be seen in nursery-gardens, where choice variotios of 
thePolyanthus are propagated by division; and I found 
whole beds of scvernl \'arieties, each consisting exclu­
sively of the one or the other fOfln. Tho two forllls exist 
in the wild state in about eqllalnllmbers : I collocted 
522 umbels from plants growing in scvernl stations, 
t'lking a single umbel from each plunt; and 241 were 
long-stylod, and 281 short-style<:(' No difference in 
tint. or si7.C could be perceived in the two great masses 
of flowers. 

We shall presently 900 that most of the species of 
Primul,. exist nnder two analogoW! forllls; and it may 
be asked what is the meaning of the Ilbove-describcd 
important differences ill their structure? Tho ques­
tion seems well worthy of cnreful imcstigatioll , and 1 
will giw) nly observations Oil the cowslip in detail. 
The fil'llt idea which naturally occurred to me was, 
that this species was tending towllrds a dirocious 
condition; thtlt !ho long-styled plt\llts, with their 
longer pistils, rougher stigmtlS, and smaller I)()llen­
grnills, were more feminine ill nature, and would Ilro­
duce more seed i-that the sl.or1.stylOO plants, with 
their 'shorter pistils, louger stamens alld larger I)()l, 

I W Ii< f 
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I!'n-h"l'nins, W(lfO more mllSCliline in natlll'('. Accord­
ingl y, in 1860, I mBrked a few co"'slips of both fonus 
g-rowingo in my garden, Bnd others growing ill lUi 

open field, and others ill a shady wood, I\ml gathered 
\lui! ~('ighed tbe seed. In (Ill the lou the short-­
~tyl~1 pillnu yielded, controry to mycxpectlLtiou,most 
8t.'(.-d. 'I'uking tho lots together, tbe foJlowing is the 
result:-

TABLE 1. 

SIiort--6t'lod ..... Upo. 

LoaJ ... t,I..J ....... lipo • 

If we oompafO the weight from 'UI eqlllli Ilum!.ler of 
plllllts, '-uld from un equalulllllber of nmbE.'lfI, and from 
an eqlull number of c"psllles of the two forms, we get 
the following T(!suits:-

TABLE 2. 

_____ z:~~ :1: Z ~I:r 
!Iborwl'led ... .-.lipo. 10 I!r.! 100 ~ll 100 41 

t.o.,...t,lod ....... lipo 10 70 100 118 100 ~ 

So thai, by all these sffind" .. ds of (''OIIIIJRM&OII, the 
,hort-styled form is the more fe rtile; if we take tbe 
number of lImbels (wh ich is the f'li rcst stllndnrd, for 
large and ~mll ll plflllU are thus equalised), the short· 
.tried pinna produce more 800(1 than the IOllg-styled. 
in the Ilroportion of nearly fOllr to three. 

In 18G I the trilll WlL!! made in a fuller flnd faittr 
e ~ 

_____ ~I ... Iw.).TlDlete Work of Cham 
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Ulann('r. .\ number of wild plants had been tmn$­
planted during ti1(' pr('\'ious nutlUnn into Il large bed 
in my garden, and all were tretlted aliko; the re8nlt 

These figures give us tho following proportions:­

TABI.I 4. 

~!tort..tylo<1 "".o)i,,, • 

Loag.l1ylod ..... o)ipo . 

s-: ..... .,w=,,,, ~':"'" .of'o\~~ 
......... ~ U.""1o. rIM. 

'" '" 
'" 
'" 

'1'110 8CaSOn "-as lUuch more f,I"ouniblo this yenr than 
tho last; the plants al!lO 1I0W grew in good 9Oi l, illstClld 
,)f in a Shillly 'o\ood or Btruggling with other Ilillllts in 
Ih" open field; eonscquently the !\Cluai I)roduce or 
l!(!«i WlIS collsi(\('nILly 11lrger. :Nc\'erth('l('i!8 11'0 hltH' 
the Mme relativo resuit; for the short-!!tyll.'<i phillts 
produced more 80(1(1 than the long-sty led in tWIlrly th(' 
proportion of three to two; bllt if "0 luke tilo faire81 
~tflndard of ('OlIIpnri90n, namely, the produ(>t of sre<1!I 
f.,)m an eqllaluumbcr of umlJels. tbe exl't'SS is. as in 
Ihe (ormer case, nearly lUI (our to til re<'o 

Looking to these trials made during 1\\'0 successin' 
yl'ara on II \nrgo number of pillllts, 110 IIllly Mfdy COli' 
"lndo that Iho short-!!t)'led forlll is more producti,,(' 
t\tnll tho long.styled form, and the same r(,qult hold~ 
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/,'\10(1 lIitli some other speciC!:l of llrimllta. CoUlle­
qUI·ntly my anticipation that the phUHi! \I illl IOllger 
IlL-!!ils, roug-ha stigwas, shorter stamens lIud limaller 
poJlcu-gntins, \I-uuld Ilrol'e to be more feminiue in 
nature, isexuetiy the rel"erge of the truth. 

1n 1860 II few 1I11lt.els on some plants of both th(· 
long-styled find short--styled form, "hich Illid lx.'OI 
con:rcd by 1\ net, did not produce any seed, though 
uther Ilmbt:,1s 011 tho same plants, nrtifieially fertilised, 
pMlu('('ti nil Ilbumlauco of 8<'Od; and this fnet sho""!! 
that the Ul1"te covering in itself wus not injurious . 
• \('('(Jf'l.liuglr. ill 1861, sewrnl Illllllta W('re similarly 
l,:"n'n:'fl jUilt before they expauded their flowers; thCll(' 
tUI'lI{'(/outllllfoIJOWIi:-

TAIIU 5, 

s ... bt< N ..... ot olU. _ 
_____ Plan ... pnd ______ _ 

~"OlI"'llod . 

l.<Ia, .. tyl~ 

2l e';.K:~:t~~'~'D~mb.~}· 

.In,lgiug from the exposed tltallts which gn.'\\ 1111 round 
in the WIlIO bed, und had Lcen !"-'fited in the SlI.me 
mann,'r, eXcepting that they Illul ~II extlO&.-d to 
thl' ,-hiits of iu8C<'U, the 600'"0 six short.styled pllllilil 
on;,:;ht to hm-e produced 02 gnlins' "'eight of set..'li 
in~kn(1 of only 1'3; !lll(l the eighteen 10ILg.~tylcd 

plllllt~, "hidl produced not ou(> lK.'l.o(I, ought to hlLve 
).roducl1111I,ol'e :.!OO grains' weight. The pruduclioll of 
6 f~'", rJl'ed~ Ly till' shurt-styled tltnnts wns probalJly dill' 
til tlIP (\('li\J11 of Thrips or of SOUle other minute insect. 
It is SClIM'ly Ill'CCS&lry W give .1IIy Ildditiullul e"idence. 
but I lIIay IIdd that teu pols of polynuthu.scs 1111(1 
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CQwslips .of both fQrms, protected from insects in my 
greenhQuse, di(1 nQt set Que pQd, th.ough IlTti6cially 
fertilised fl.owers in .other PoOts produced all nbundRllce. 
We thus see that the visits .of insccts are absolutely 
necessary fQr tbe fertillsaliQIl .of Prim lila veri,. If the 
corolla .of tho loOng-styled form 11(1.(\ dropped .o1l~ in­
stead .of remaining attached in u withered statc toO 
the .ol"UriUlll, the (luthcrs Ilttnchcd toO the I.ower pilrt .of 
the tuoo with some pollen still adhering toO them 
WQuid have been dnlgged .o,·er the stigmil, and the 
fl.owers WQuid Illwe been partially self-fert ilised, as is 
the e!LS() lIith Pn·mula Sinensis through this means. 
It is a rather CUriQus fa.ct thM 80 trifling!l diffcrence 
RS the fnUing-oll' .of the withere(\ COroItR, shQuld mnke 
Ii very greut difference in the numoor .of socds pro­
(Iuced by a phlnt if its fl.owers ~Ire n.ot visited by 
insects. 

'fhe flQwers .of tbe CQwslip and .of the .other species .of 
the genus sccrete plenty .of nectar j and I hal"e .often 
sccn humble-bees,especially B. hortor-llm o.nd1JllIsoorum, 
suckillg the fQrmer in u proper manner,. th.ough they 
sometimes hite hQles through the cQrQlla.. NQ doubt 
moths likewise visit the flQwers, as .one .of my SOilS 
caught Cucullia t-erbasci in the act. The pollen readily 
adheres toO any thin ebject which is inserted inoo a. 
flQwer. Tho anthers in the one fQrlll sumd nearly, but 
nQt e;.::adl)" .on a. le\"el with tho stigma .of tho .other j 
fQr the distance between tho !tllthers a.nd stigml1 in the 
shQrt-styled fQrm is greater thail thut in the IQng. 
styled, in the rfltiQ .of 100 toO 00. 'Ihis difference is 
the result .of the nnthers in the long-styled fQrm 
standing rather hig-her ill the tube than does the 
stigma in the short-styled, lind tbis fU\"Qurs their 

• 1I.1Iil!1erh ... 1100 "",," An_ ."~ki">: the f1owero. 'Nature,' 
IhopM<u pilip« 10<1 a &mhyhu. 000. 10th, 18"14, p. III. 
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poJl~n being deposited on it. It folloQ from the 
posiliou of the orgaus that if the proboscis of a 
dead humble-bee, or a thick bristle or rough needle, 
be pushed down the corolla, fint of one form nnd 
then of tho other, WI an insect would do in ,·jsiting 
the two forms growing mingled together, pollel! from 
the long-suunenoo form adheres round tho base of 
tho object., and is left with certainty on the stigma 
of tho long-styled form; whilst pollen from the short 
stamens of tho long-styled form adhere! a l ittle way 
"00,'0 tho extremity of the object, anti /lOmo is 
generally left. on the stigma of tho otber form. 111 
&COOrd/lUOO with this observation 1 found that the 
t.o kinds of pollen, which could easily be recog· 
Di~l undcr the microscope, adhered ill this manner 
to the proboscides of the two sl.eeiCfl of humble­
beea and of tho moth, which wero caught visiting 
the 1I0""on; but somo small graills wore mingled 
.ith the larger grains round the baso of the proboscis, 
and conversely some large grains with the slIlaIl 
graina ncar tho extremity of the proboscis. Thus 
pollen will be regulRrly earried from tho ono form 
to the other, aud they will reeillrocnlJy fertilise olle 
another. N01·erthclet!S an insect ill withdrawing its 
proboecia (rom the corolla or tho long-atyled form 
eanllOt fail occasionally to leave pollen (rom the same 
flower on tho stigma; and in this caso there might 
be self-rertilisation. But this will bo mud .. more 
likely to occur with tbe short-styled form; for when I 
iDscrted R briatlo or other such object into the corolla 
of tbis form, find had, therefore, to pll88 it dowJI be· 
,weell tho authers seated round tbo mouth of tho 
corolla, BOrne pollen was almost in,'ariably Cllrricd 
dOl\n and left on the stigma. i\finute insects. such 
.. Thrips, which IIOmctimcs haullt the flowers, would 
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likcwi.Ml be apt to 0011&0 tho self-f~rtili88tioll of both 
furm". 

'rho scl'crnl furegoing facts led me to try the effects 
of tho t"·o kiwis of POUI'1l on the stigmas of the 
t\\O (,mils. }~onr ellS('llti,. liy different unions are pos­
sihl,,; !lam('ly, til(' ferlili!31ion of tho stigma of the 
)oug-elyled form by iu own-fonn I)QUen, and hy that 
of til!' 8hort-styk,(l; and the stigma. of the short-styled 
furm by its oWIl-furm I)QUen, and by that of the long­
t't~·It ... l. The fertilisalion of either form with 1)Qllcli from 
til(" other form 1Il1l)' be colweniently CAlled a legitimau 
UlliOll, from reAAOIU! hert'afler 10 be llls(lo clear; snd that 
of either form wilh its own-fonn poUen an illegitimate 
Ullioll. I formerly IlPlllicd tho lenn "Ilcteromorphic" 
tu tllo legitimate uniuns, f\lld "homomorphic" to the 
illeg-itimnte union8; but after clisc(weriug the uist· 
ell('\) of trimorphic pll\lIt~, in IIhidl mnlly moro unions 
Hre p06sihh" these tllO terms ceased to be applicable. 
'l'hu i!l(-'gitimnto unions of both forms might have been 
tri (-'d in three ways; fur n /low('r of either form may be 
fertilised with 1)QII(-'n from the &Rille flower, or with that 
from another floller on the &lme plant., or with that 
from II. distinct plaut of tho 8IIme form. But to make 
my I'XIM:!rimell13 JK'rfectly fuir, II.nd to 1I.,·oid any evil 
I't'sult from sclf·fcrtiliSfllion or 100 eloae interbte('ding, 
r ha"c inmriably employed pollen from a distinct 
plant of tllc snme foml for the illegitimate unions of 
ull 111(' 8pt'(' iC8; aud Iherefore it may be observed that 
1 lUl\"{' uS('{I the lenn "own-f(lml 1)Qllen" in spcnking 
of ~iICh unions. The JI(>\'(-'ml plllll18 in all my eJ:pcri. 
ment$ wero trentL'(1 in (-'J:Q('tlv the same manner, snd 
l\eI'C carefully IJn)Iet't(-'d by fl.;c n(-'13 from the aecess of 
illS{'('t~, e:u'('pting ThrirJ!l, \lhieh it is impossible to eJ:­
('\lld('. llx·rforml..-:i all th(' manipulations myself, and 
\leighed thc seeds in II. ehemieal brllanee; but during 
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many Bub&>qucnt trials I follolHxi the moro accurate 
plan of (-'oullting tbc seeds. Some of the capsules con­
taiu('I1 110 1Iet-'tla, or olily two or thl\.'(', allli tbCfle are 
exclllli('li in the column headed" good capsules" ill 
levcnll of the following tables:-

TABL~ 6. 

l'rimula ,,"i~. 

.rJ""g .. tJltd. \.e. IS 
l!Io.ort'''Jledbr P''II··1 

1,lhmt.unlo •.. 

8lK>n .. trlod brow·-I----------
r" .... poll •• : Ill.. u 
I'I,_IOU",' •• _ 

Thl' rI:~lllta may be gi,'cll in another form (Tllblc 7) 
by Nlnpnriugo, first, the IlUlnbcr of ca])8ulcs, whether 
JOOII or bud, or of the good alone, produood by 100 
8o".'rs of both forma when Icgitilllutely and ill('giti-
1Dak'\Y f\'rtili8('l1; secondly, by oolllJlflring the weight 
01_1 in 100 of th(-'SC eapsulCll, wbeth('r good or bad; 
(11', thirdly, iuJOO of the good capsu\('& 
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TAnLl: 7. 

1'"~rl,".~I, .•• , w"." , •• ~ w ", .. '"'~I w_. 
!;"J:~'~(J;E Ii ~ ~t 1~ ~:i~'~ ~ 

n • ••• "I I I giti",.t. 100 17 71 39 100 50 100 [of 

- - --------
'~:,:~:::;I '00 I" " "I ' 00 "I ' 00 I " nOlon •• 

We here see that the long-styled flowers fertilised 
with pollen from the short-styled yield more enpsules, 
especially . good ones (i.e. containing more than one 
or two seeds), and that these capsules contain ,t greater 
proportional weight of seeds than do the llowers of the 
long-styled whell fertiJisod. with pollen from a distinct 
plaut of the same form. So it is with the short-stylcd 
fl owers, if treated in all analogous manner. 'l 'herefore 1 
have called the former method of fertilisntion a legiti­
mate union, and the latter, as it fails to yield the full 
colllI)iement of capsules and seeds, nn illegitimate 
union. These two kinds of union are graphicaIJy re­
presented in Pig. 2. 

If we consider the results of the two legitimate 
unions taken together and the two illegitimate ones, 
I\.S showu in Table 7, we see tbat the fonner com­
pared with the latter yielded capsules, whether con­
taining many seeds or only a few, ill the proportion of 
77 to 45, or as 100 to 58. But tIle inferiority of the 
illegitimate unions is here perlml)S too gre>.t, for 011 a 
subsequent ocension 100 long-styled and short-styled 
Il0we1'8 were illegitimately fertilised, and they together 
yieldcd 53 capsules: therefore Ihe mte of 77 to 53, or 
ns 100 to 69, is a fairer one than that of 100 to 58. 
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Returning to 'rable 7, if we consider only tbe good 
I'll]>illll'!<, th()8(! frolll tbe tl1"O legitimllte un;01l8 were to 
Ih,li(' from the two illegitimate ill lIumber as 71 to 31. 
or M 100 to 41. Again, if "'e take lUI NJlIal number of 
r:allilule~, III\Nher good or bad, from the legitimately 
lull illrgitimntcly fertilised flowers, we find that the 
fonner contai ned seeds by weight com pflrod wilh the 
iatt('r 118 flO to 24, or R8 100 to 48; but if fill the 

.';(.2. 1 ..... __ 

c-plNlo .. m\J'. 

£-"1"1 ('lI.P';U!('9 are t1'jeeted, of which many were pro­
(l u('(~l by t]HI il1egitillHI.tely fertilised flowers, the propor­
tion i8 i'14 to 3:), or lUI 100 to 65. I n this lind nil other 
1'aIlo'il, the «·ll1th·c ferti lity of the t"O kinds of 11Oioll 

""11, I think, 00 jlldg-ed of more tnlly by tho nrcmge 
Dumh(>r (Of 8('('(18 per capsule than by tho proportion of 
flullE:1'S IIhich yield capsules. The two methods might 
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have been combined by gi,-ing the I\W!rtlgo number of 
flOOd! IJl"Oliuced by all the flowefll wbich wcre fertilised, 
whether they yielded capsules or not; but 1 hayc 
thought thnt it would be more instructi,-o al\\-ays to 
show 8Oj)(ll'lltciy tho proportion of 1I0wcrs \\hich pro­
duced capsules, and the In'croge Ilumbc>r of npparently 
good 800ds which tho capsules coutnincd, 

);'lowers legitimately fertiliscd set 800ds under COil­
llitioils which cause tho almost completo fllilure of 
illegitimlltely fertilised flowers. '1'hu8 ill tho spring of 
1862 forty "owcrs wcre fertilised lit the 8Ilme timo in 
both wnys, Tho IJllIllts were accidentally exposed in 
the gfCCnhouse to too hot a 8un, and n large number 
of umlK>ls IlCri8hed, Some, howc"cr, remained in mOo 
d('rately good hcahh, and 011 these there were t\\"ch'e 
fiowen which had ~n fertilisro legitimutely, und 
e!m'en whieh had been ferti lised illegitillllltely, Tho 
tweh'o legitimate unions yielded 8CYCn fine capsules, 
coutllining on 1111 nvenlge each 57'3 good 8OOds; whilst 
tho elen'lI illegitimate unions yiclded only two cul)­
su les, of which onc contnined 3D seeds. but 80 poor, 
that I do not suppose one would hn,'e genninnted, and 
the other colltnined 17 fairly good seeds. 

}'rom tho facts now given the sllllCriority of Illegi­
timAto o,'er an illegitimate lIuiou admits of not the 
least doubt; and we have here a case to which no 
parallel exi",u in the vcgetablo or, indeed, in the 
nnimnl kingdom, The iudi"idunl plllllts of the pre­
&cnt species, and WI we Bhall 800 of se,"erol other 
spedes of Primul!!., are dil'idCl.L iuto two sets or 
bodies, which cannot be culled distinct .l;Cxes, for 
ootll are hermaphrodites; yet Ih<'y are to n certain 
exteut BexlIfllly digtinct, for Ihey rt.'<I'Lire reciprocal 
union for llCrfeet fertility, As quadrupeds are di· 
"ided into two IlCiUlyequal bodies of different sexes, 
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III hero we luu-e two bodies. approx imately equal ill 
Jl,1UU~1', dill'\·ring in thcir 8CX"UIlI!lOlI'CnI ami reillted to 
...:oh other like males and females. 'l'h('re are lIlany 
benullphrudito animals which cannot fertiliS(! them· 
Rh'~'!!, bllt IIHlst uuite with auother hermaphrodite. 
So it is lIith numerous plllntsj for the I)OUrn is oftcn 
mature uml shed, or is l]}echunicll\ly protruded, before 
the HolI'cl"s own stigma is ready j amI 811Ch nO\l'crs abo 
klIIl",ly n'quiJ'(' the prescnce of t\1lother hermaphro­
dite fnl'8('xnal IInion. Butllith the cowslipalld "anous 
othrr 8pe~:,ies of Primul'l there is this \I ide d iffcN'llcc, 
that Ollt' illllh'idual, though it call f('rtilise itllClf im­
perft'('tly, lUust ullite with another indi\'idulI! for fn ll 
fertility; it ('(In not, howe"er, unite with any other in­
dividual in the snme IDanner lUI all herlllll!)hrodite 
pLlllt ('lin unite with any other one of the same species: 
\.I!I' 8!1 om' sllllil or earth-worm CIln ullite with lilly otller 
aennllllhTl)tlite indiyidUll1. On the contnlry, all iTltli­
yidull i helonging to oue fonn of the cowslip in order 
10 he pcrf('{·tly fertile must unite with olle of the other 
"nn, just iii! II male quadruped must and call unite 
OIIly \I'ith the female. 

I hllxc spoken of the lcgitimate uniOllS as being 
fu1ly f':l1il(' j Bnd I lUll fully justified iu doing 110, for 
hers IIrtifi{'inlly fertilised ill this mllllller yielded 
ralb('l moT(' 8('('(18 than plants lIaturnlly fertilil!ed in 
• IVote of natulC. 'l'he excess IlIny be attributed to 
\he plants hlwing been growli sepnrntcly in good l!Oil. 
With 1'C8jX'Ct to the illegitimnte 11IIio1lS, \\e shnll best 
Iflprednte th('ir degree of lessencd fertility by the 
folIo" ing facts. Gartner estimated tho sterility of tho 
1IlIions \.Jctll'('Cn distinct Bpecies: in a IlIUIlUer which 
allows of t\ strict comparison with the results of the 
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legitimate alld illegitimate ullions of Primnla. With 
P. t'er.', for every 100 seOOlI yielded by tbo two Ie-­
gitimate uniooll, ooly 64 were yiei<led by ao equal 
number of good capsules from the two illegitimate 
IInioll!. With P. Sirlt!7l8i" as lIe shall heroofter see, 
tho proportion was nearly tho same-namely, as 100 
to 62. Now Giirtner haa shown thill, on the cnleula­
t ion of Verba8cum lyc1milis yielding Ilith its own pollen 
JOO seeds, it yielded when fertilised by tho pollen of 
V. Phrellicetllll 90 seeds; by tho IlOllen of V. tligNtIll, 

G3 8ccds; by that of V. Uaitaria, 62 sceds. So again, 
D iallililu barbatua fertilised by the IlOlIen of D. superbtu 
yielded 81 sceds, and by the IIOl\CIl of D. JapoNiclu 
66 M'e<ill, rdatil'ely to the 100 seeds produced by its 
Olin pollen. 'Ye thus soo--tlml the fllct is highly ~ 
Il\lIrkllble-that ,,-ith l'rimula the illcgitinmte uniollil 
n:latil"e1y to the legitimate are more sterile than 
Cf08SCS l>ctwcen distinct species of other gencm rela­
tiw'ly to their pure unions . . Mr. Scott hUll gi,·cn· a 
still more striking illustration of the 8llme fllCt: he 
cf08SO<i Primula auricula with IIOUen of fOUf other 
speeiell (P. PaliliUri, t-iscoIa, hiNuta, and vertkillata), 
and these I,ybrid un ions yielded a !ulger avernge 
number of seeds than did P. auricula. wheD fertilised 
illegitinulldy with its owu-foml IIOlIen. 

The benefit which hcterostyled dimorphic plalllll de­
ri"e from the el.istcnoo of the two forllls is sufficiently 
ul"'ious, namely, the intercrossing of di~tillct plants 
loc ing thull clIsured.t Nothing can be better adallted 
for this end dUllI the rclati,'c IlOIIitiolis of the anthers 
!lnd stiguuls in the two fOMl\S,I\!l showJl in I;'ig. 2 j but to 
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thill wholo suhject l sball l'OOur. Ko doubt pollen lIil1 
otea8ionally 00 Illaced by insects or fall 011 tho stigma 
olth!' IJIline HUller; and ifcl'088-fertiliSlltion fnils, such 
letr·fertilil:ll\tion will 00 ad"antab"l!OlllJ to the plant, lUI 

it .. ill thus be IIIwed from COml)leto burrenn{'8S. But 
the admut!lgo is not. 80 great IllJ might at first be 
thought., f\)r tho see<Uiugs from illegitimi!te unions do 
Dolt genl'1'!l11y consist of both forms, but all belong to 
the p.!I'Olt form; they are, moreover, in 801110 degree 
weakly in constitution, fllJ will be S1101111 in a future 
cliapkl'. If, hOIl'over, a flower's own pollell sltould til'llt 

btl pillct .. ! by insects or fall on tho stigma, it by 110 
_ns folloW8 t\lIlt cros.s-fertilisation will be thus lIre­
n·nled.lt is 1Ie11 kliOlm that if pollen from a distinct 
'lW!'I:id bc plaeed 011 tho stigma of a 1)lalll, ami BOmo 
buill'll IIflCl'\lorus its own llOlIen 00 pla(:(!(! 011 iI, tho 
I.lter \I ill be pWjlOtellt and will quite oblilemto allY 
.. reel from tho fureigll pollen; and thero CUll hardly 
be a d()ubt that with IlCtcrostyle<! dimofJlilic plants, 
poUeli from the other forn\ will oblite1'!\te tho eO'octaof 
poUt-II from tho Silme form, oven when this hlllJ beel\ 

place<l On the stigma a collsidernble time before. '1'0 
&eR Ihit belief, 1 Illaced on severnl stigmas of!l IOllg-
1ty1.'tI ('01I'Blill plenty of IlOlJeli from Iho 8011lO Illaol., 
lAd after twenty.fullr hours adde<1 801110 froID a short • 
• JI.~I dark·rod jlO1YII.lltbus, "weh is a ",!riety of the 
eowaIip. From the flowers thus treated 30 ~lIillg8 
wPM rai8Cld, nnd all these, ,,-it\IOllt e%CClltioll, bore 
rtoddi.h flowers; 80 that tho effect of pollen from tho 
IUJ1(\ fl)l'm, though placed 011 tho !tigmaa twenty.four 
boon proviollsly, \\"0.9 quite destroyed by thnt of jlOllen 
from II. plallt belonging to the other form. 

Finally, J may remark that of the four kind! of 
.mon.. that of tho short-styled illegitimately fertilised 
with ita owu·form pollen seems to be the most sterile of 
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all, lIS judged by tho ,werage nnmber of soods, whieh 
tile capsules contained. A smaller proportion, also, of 
theso IIOOds than of tho others germinnted, nud they 
genninated moro slowly. The sterility of this union is 
the more remnrkahle, as it has already been sholl·u 
that tho short-styled plauts yield a larger number of 
seeds than the long-styled, when both forllls are fer­
tilised, either naturally or artificiully, ill a legitimatJ.' 
mauner. 

In u future chapter, when I treat of the offspring: 
from hcterostyled dimorphic and trimorphic Illunts 
illegitimately fertilised with their own-form llOlleu, 1 
shull have occasion to show that with tho present 
species and so\·eral others, equul-styled varieties some­
times appear. 

PRnlULA EI.ATIon, JiWq. 

Bardfidd O;clip oj E"!JliIh .A.ulho .... 

'fhis plant, as well as the last or Cowslill (P. t'eri$, 
"el ojJicinalis), and tho Primrose (P.vulgaris, vel aeaulis) 
have been considered by some botanists as rarieties of 
the same species. But tIleY ure all three l111doubtedly 
distinct, as will be shown in the next chapter. 'I'he 
prescnt species rescmbles to a oortainextellt in g('neral 
appeamnce tho common oxlip, which ill a hybrid be­
tween the cowslip aud primrose. Primula ela(i()r is 
found in England only in two or three of tbe eastern 
conn ties ; and I was supplied with li"ing plants by JUr. 
Doubleday, who, as I l.Ielie\'e, first called uttelltion to 
its existence in England. It is common in some IN'rU 
of the Colltinent; aud H. }[iiller- has seen BCveral 
kinds of humble-bees and other bees, and BombyliulI, 
visiting: tllO flowers in North Germany . 

• 'Die Uefrucl.l1ungder Blnlllen,'p. SH. 
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Tho results of my trials on tllO relath'o fertility of 
tho two forml, when legitimately and illegitimately 
fertilised, are gi\Oen in the following table:_ 

TABUs.. 

U ll"e colDI)(\re the fertility of the two legitimate 
mUOIll taken togf>lher\\;th that of the two illegitimate 
uiuIlI together, all jndged by tho proportional number 
of Oowers \\Ohicb when fertilised in the two metll()(ls 
yielded eapsu\('s, tho mtio is as 100 to 27; I!O that by 
thililandll.rd tho present species is much moro stt'rile 
than P. vern, when both species are illegitimately fer,­
tilieOO. If wejudge oftho relative fertility of the two 
kinds of unions by the average number of aced. per 
.. paule, tho ratio is as 100 to 75. Bnt this latter 

o 
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number is probably mild, too high. 9.l! many or the seeda 
produced by tho iIIegitilllately fertilised long-styled 
flowers were 80 smnll that thoy probably would not 
bllve gcrminfLted, Ilnd ought not to lLiwo been COllllted. 
&"eml long-styled nll(1 short-etyled 1)lants were pro­
tected from tho access of insecta, and mus t hal'e been 
spontanoously self-fertilised. They yidded altogether 
only six eapsulCII, containing auy seeds; and their 
avenlgo number W9.l! only 7' 8 per CftIJ08ule. Some, 
moreover, of tbe80 IICOOS were so small that they could 
hardly have gorminllted. 

1Ierr \V. Breitenbach inforlllil 1LI0 that bo examined, 
ill two sites Ileal' the l.ippe (a triblltllry of the Hhillc), 
89"- flowers prod\l(:.'Cd by 108 plauts of this species; and 
he found 467 of thCilellowers to be 10ng-styled, 411 
shorWJ:tyied, allli 1G equal-styled. I hal'e hCl,rd of 110 

other instance with hetcrostyled plants of cqual-styled 
nowel'!l appearing in a state of Illltllrc, though far from 
mro with plnnta which luwo been long CnItil'lIted. It 
i8 atill more remarkable that in cightocn cascs tbl' 
!l8me plant produced both long-styled and sh ort-styled. 
or loug-styled anrl equal-styled fl owcrs; aud in two 
Ollt of the eighteen cases, long-styled, short-styled, and 
equal-styled flowers, The long-styled flowers greatly 
propomlemted 011 d\CiIe eighteen Illants,-6 1 collsisting­
of this fonn, 15 of equnl-styled, and 0 of tbc short· 
~ty l etl form. 

PRIliULA VULGARIS (var. actudi., Linn.), 

Tk l'ri ... .- 0/ Eff!jlilA Writtn . 

• 11k J. Scott examined 100 Illllnts grollL'ing Dear 
Edinburgh, and fOllnd 4-l to be long-styled, lind 56 
short-stylod; and I took by chanco 70 plants in Kont. 
of which 30 were long-styled and 10 short-stylcd; 10 
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that the two Iota together consisted of 83 long-styled 
IUld 96 short-styled plants. In the 10ng-1Jtyled form 
W{' pi:;til is to that of the short.-fltyJcd in Icn~th, from 
IlJ1 a"cl"IIge of lh-e mClll!urcmcuts, Ill! 100 to 51. The 
nigmll in tho Jong-1Jtyled form is collspicllously more 
globose ami milch more ral)illose tlUUl in tho short­
riyled, in which latter it is dcpressed on tho summit; 

Fi,.3. 

~-:.r!:::'l:!~g"!t:~ .. ~~:etod~ :~~rw,::.;,:~,~~ 
pai"(_I~.kiA,·.1I1Ltdron.. ;tbelowe ..... J Iaq;tr(1""ll"."""" 
u.. .. rwlyLtd. 

is i. equally brood in tho two forms. In both it stands 
MIltly, bllt lIut cxactly, 011 a Icycl with the anth(>rs or 
aM- Ol)posito furm j for it WllS found, from fin t\l'emge 
fi 15 m{,IUlU~1ll0n ta, that tbe distance ootwC('n tho 
aiddle of tho stigma and tho middle of the anthers 
ill \he short-styled form is to that in the long-styled 
.100 to 93. The anthers do not diO'er in size in thr­
.., loms. Tho pollen-grains from the short-1Jt.ylf'd 

J) 2 
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nOllers before they were 800ked in water weredccided l~" 
brooder, in proportion to their length, than thoee from 
the long-ttyled; ruter being 800ked tllcy were relath"ely 
to Ihoee from the long-styled as 100 10 71 ill diameter, 
and more tllmSpOrcnt. .A large lIumber of 1I01l"en from 
tho two fonns wero compared, ond 12 of tho finest 
flowers from cooh lot were measured, but there wos no 
sensible differencc between thelll in size. Kinc long­
st~' l cd fmd eight sllort-style<l plnn ts groll"ing tog<"ther in 
" state of nnture were marked, and their capsules col­
l<>eted after they had been naturnlly fertilised; and 
the 8('(!(is from the short-styled lI"eighed exact ly twice 
ft8 much as those from an equal number of long-styled 
plnnts, So that the priml'08O reSClllbles tJ,O coll'slip iu 
the short-styled plants, being the 1U0re productiy!! of 
the two furms" The results of my trinls on tile fer­
Tility of thc two forms, when legi tilllotely and illeg;­
limntely fert ilised, ore gi\'en ill 'J'able 9, 

Wo mny infer from this tnble tllUt tho fDrtilityof the 
tw o legitimnte unions 1:<lken together is to that of the 
two ill(>gitimate unions togeth('r, Ill! judged by til(l llfO­
ponionol number of flowers whieh whell fertilised in 
th(' two mcthoollyiclded capsules, as 100 to tiO. If 11"(' 

jUIlg(, hy tho a\'cmge !lumber of 8('('('18 per capsule pro­
duced bv the two kinds of unions, the rntio is as 100 
1(15-1; but this latter figure is pcrlmplI nltb('r too 10,,". 
It is ~urprisilJg bow mrely insectsCftn be IM:!en during Ihe 
dny I'isitiug tho flowers,but] hll\'c occnsiol1ollyohllf.n"ed 
smnll kinds of bees at work; I suppose, therefore, that 
Ihoy nrc commonly fertilise<l by nocturnal Le pidoptera. 
Thc long-styled Illnnts when protect(ld from insccUl 
yi(l ld Ii consiJeroblc number of ell.l18ules, tlnd they thUII 
IlilTer renlllrkably from the 8IlmO form of the cowslip. 
which ill quite sterile under Ille SlIme eireumstau('ea. 
'J'"""ul}'-tllroo 8pontaneonsly self-fertilised caJl!lUles from 
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this (olnn contained, on an o.,'ernge, 19'2 8('('(1.~. 'l'be 
Ihort·~tylod plulltIl produced (ewer 8pontanl'()usiy self. 
fertililj(·d CilJltlUics, and (ourteen of th('m contained only 
6-211!'Cds pN <"alltluie, 'l'lie self·(ertilisation of both (orms 
... probably aided by 'l'hripil. which uooundcd within 
&befl"lIers; but the86 minute in.secu could not ha\c 
placed nearly sullieient I)()Uen on the stigmllS, lIS the 
IpOntanoously self·(ertilised capsules contnined milch 
fewer seroR, on IIlI lI\"cmge, than those (as nll\)' be I!('(!n 
in Tuhlo 0) IIhich wcro artificially f('rtiliscu lIith their 
own·foml pollcn, But this difference nmy puhnps be 
auribut('(\ in part to the flowers in Ille laLle haring 
been !ertiii"ICd with pollen from a distinct lliallt Le-
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longing to tho same form; whilst those which were 
SIKlutauoously self-fertilised no doubt genemlly !'(X)Civoo 
their own pollen. In a flltllrepart of this \'oillmesome 
obsermtions will be given on the fertility of a red· 
coloured mriety of tne primrose. 

PRiMULA SINENSIS. 

Tn the long-styled form the pistil is about twicc as 
long tiS that of the sllort-styled, and the stamens differ 
in to ooITCSponding, but re\'ersed, manner. 'rhe stigma 
is considerably more elongated tlm1 rougher than that 
of the short-styled, which is smooth and almost 
spherical, being somewhat depressed Oll tho slllllmit; 
but the stigum varies milch in all its chamcters, the 
result, probably, of cultivation. The IKllIen-gnlins of 
tile short-styled fonn, according to Hildebrand: are 
7 divisions of the micrometer in length and 5 in 
breadth; \\"hereag those of tllO long-styled are only 
4 in length and 3 in breadth. Tho grains, there­
fore, of the short-styled are to those of the long­
styled in length as 100 to 57. H ildebmnd also re­
marked, as IlIad done in the case of P. 1!cria, that the 
smaller grains from tho long-styled are much more 
tmnsparent than the larger ones from the short-style(l 
form. We shall hereafter SC() that this culti,·ated 
plaut \Caries much in its dimorphic conditiou and is 
often equal-styled. Some individuals may be said to 
be sub-heterostyled; thus in two white-flowered plants 
the pistil projected abovo the stamens, bllt in one of them 

• After Ihc""pJlef'nlnooof my 
pe.perthiJ,.uthorpubliahed .... mo 
cu .. Il~"t obooc ..... tiolll on the 
preo.cntapeeico.('Bot.Zcitung,' 
Jat!, I, 18(;4), and he oh01fl 
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it .'&8 longer and had a mQre elQngated all(1 rougher 
ltigma. Ihan ill the Qther; tuld the PQllcn-groins from 
till' latter "'ere tQ those from the plant II-jlh 1\ more 
{'Iongstcd pistil Qnly 88 100 to 88 in diamcwr. ilistClid 
(1r as 100 tQ 57. 'fho corolla of the long-stylcd and 
abort-stylcd fonn diffcrs in shape, in the 811111e mallJlcr 
II in P. t'eT'i8. Tbo long-styled plants tcnd to flower 
before the short-sty lcd , Whcll both forms wc.re lcgi t i­
maldy fertili8fti, tho capsules frolll the short-styled 
plants oontl\inOO, 011 all 8\'cmge, more seeds thall thoae 
from the long-&tylcd, in the rotio of 12·2 10 9'3 by 
1I"t'ilthl, that is,88 100 to 78. III the following tsble 
1I"l! hanl the fCjIultll of two seu Qf cJ:llCrimcnts tried 
atdift't:rentpcriods. 

TJ.BUl: 10, 

hflCom 
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The fertility, therefore, of tho two legitimato union8 
together to th8tof the two illegitimnto uniolls, 8.8 jndged 
by tho proportional number of flowers which yielded 
eapsules, is 8.8 100 to 84. Judging by tho 11\·erage 
weight of soods per capsule produced by the two kinds 
of uuiolls, tho ratio i8 as 100 to 63. 011 allother occa­
sioll a largo number of flowers of both forms were 
fertilised in tho SIl.JJIO manuer, \.Jut lIO Il(,:eount of their 
number was kept. Tho seeds, however, were carefully 
oountcd, and tho averages arc shown ill tho right-haud 
( .. olumn. 'l'ho rtltio for the number of soods prodnced 
by the two legitimate compared with tho two illegiti­
mate unions is here 100 to 5:j. which is probably more 
IUX'llrtlte than the foregoing olle of 100 to 63. 

JIildebraml in tlle paper above referred to gives the 
resuhs of llis elperiments on the pre8C'nt species j and 
tllCso nro shown in a condensed fonn ill the following 
table (11). Besides using for tho illegitimate unions 
I)QUen from (L distinct 1)la1lt of th<" 8Ilme form, as w8.8 
1Ilways dOlle by me, he tried, ill addition, the effects of 
tho pl.mt's own pollen. He countro tho seeds. 

It is remarkable that hero all tho flowef'$ which 
were fertilise<I legitimately, as well as thoac fertilised 
illegitimately with pollen from a distinct plant be­
longing to tho IIIUllO fonn, yielded etlp8llles; and froID 
this fnet it might be inferred that the t"·o fOnDS were 
reciprocally much more fertile in bis easo than in 
mille. Bnt his illegitimately fertilised capsules from 
both fomls oontilined fewer seeds rclntil'ely to the 
legitimately fertilised capsules tll[Ul in my experi­
ments j for the ratio ill his CQ80 is Il.8 42 to 100, 
instead of, as ill mine, as 53 to 100. :F'crtility is • 
\'cry \'8riablo element with Illost plants, being detel'" 
mined by the ctmrlitions to which they are subjected,or 
which fact I blwe observed strikillg instances with the 
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prelt'nt species; and this mar account (or t.he differ­
IDee between my reBuiLs and those of liildebraud. llis 
plaata were kept ill a room,alld perbsflllwere grown in 
100 amaH [IOta or under lOme other unfavourable oonili­
tiona, (or his capsules in almost m"ery COJIO contained a 
..wIer number of seeds than minc, lUi tuay be seen 
by compariug the right-hand columns in 'l'ables 10 
_ U. 

The mOBt interesting l)()int in Hildebrand'a ex peri­
... &1 is the difi'erenoo in the elfoota of illegitimate 
'-t;iIi-.tion with a fio,,-er's own pollen, and with that 
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fronl aaistinct plnntof tho SIllllO fOTJll. In the latter 
ense all the flowers produced Cil.p8l1les, whilst ollly 67 
out of 100 of those fertilised with their 01\"11 poUell }Jro­

dlll'ed capsules. The self-fertilised eupsulcs also COll­
ruined seeds, as compared with capsules from tlowers 
fertilised with pollen from a distinct plant of the SIlme 
form, in the ratio of 72 to 100. 

In order to aseertnin how far the presellt species was 
spontanoously self-fortile, five long-styled plants were 
llrotected by me from insects; and they bore np to a 
given l)Criod 147 flowers which set 62 eupsules; bUI 
nlany of these soon fell ofT, showing that they had not 
been properly fertilised. At tbo SlIme time five short­
styled plants were similnrly trented, and thoy bore 116 
flowers Ilbieb nltimately produccd only seven capsules. 
On Ul\other occasion 13 protected long-style~l plants 
yielded by weight 25·9 grains of spontnnoously seIr­
ferlilise<l seeds. At tbe SlllIle time seven protected 
short-styled plnnts yiolded only half-a-grain weight of 
seeds. Therefore tho long-styled Jllants yielded nearly 
2·1 times as mallY spontfl.nconsly self-fertilised seeds as 
did the SlIme number of short-styled plants. TllO chief 
cause of this great difference nppears to be, that when 
the corolla of a long-styled plant falls ofT, the nlltllers, 
from being situated near tbo bottom of the tube are 
necessarily drngged over tbo stigma and lenve pollen 
on it, as I saw whell I hastcned the fall of nearly 
withered flowers; where.ls in the short-styled flowers, 
tho stlllllens are seated at the mouth of the corolla, 
and in fulling off do not bmsh oyer the lowly--sented 
stigmns. Hildebrnlld likewise protected some long­
styled and short-styled plants, but neitbor ever yielded 
!l. single capsule. lie thinks that tho difTerence in our 
results may be accounted for by his plants h,wing 
been kept in a room and nover having been shaken; 
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bat this eXI)lanatioD seems to me donbtful j his plallts 
~ in Il 1e88 fertile condi tion than mine, as rWOInl by 
the diffcl'('nee in the number of 8t'Od1l prod need. and 
it is highly probable that their lessened fertility \o\OuM 
bare int~rrered with especial force with their eapooity 
for prodll~illg telf-fertilised seeds. 

l 'II IJfllLAA lllll(lllLA.-

Tbi, ~]locie. III hetefOlltyled, Iiko tho Ill'OOO(ling onCIII~ Lut 
UIO~tlboVlUieliOll distriblltedbytlorist.tllolong-fltylo:l fonn 
ilrare,uitilnotn.Jlled. There is a mueh groater rolative in­
eqaality in the longth of tho pi8til and lItamellll in tho h'o fol'lllll 
IIItbeauncu!A than in tboCO'Wlllip; tho piatil in tho long-fltyJed 
bIliDgne&Tlyfolir timCill .. long &IIlhat in the abort....tyled, in 
wb:h it is blrely longer than tboonuium. Tho atigma is nearly 
iliUM .. m81hape in both rOfIllll, but.is rougher in tho long-tltyled, 
*-«h the diiftlrenoe is not 80 groat &II between tho two fomu 
oltbeooWllhl~ I II tho long-lltyled pLanllltho.tame~ arovery 
*wt,tisingbutlittloabovelhoovlUium. The l)Ollcn-grain~of 
... ehort smmtu" whcn distended with water, were bRrolY-dn 
IIIIb inch in diamcter, whcl'OOll thOlJll from tho long ~taHlCIlS of 
"'lholi-iltylodl)lant.1I·erebRroly~,8howing"rel.tivodif_ 
r...c. of.bout 71 to lOll Tho I!IUl1ller grail\-' of tho long_ 
IIJledplantRreal!JOllIucllmoretrallsparent,.n(1 boforedietcn­
tkllwilh 1I,tcr mom triangular in outlino thall thOle of tbe 
tiller foml. Mr. Soottt compt.red ten plantlsor botb rormllgrow­
.aDder&jlttilarcondiliona,andfonndthat,altboughtliolong­
IIyIed p"nt l'fOIluoed more nmbcls . nd more C:a]llU11'J!I than the 
MHtyled, yet t~y yielded fe ... er -U, in the ratio of 6610 
100. Three fIhorwtylod plantt were proteck>d by me from the 

-'>ort1t,.led98-.:11~r ",,]MIlle: 
000 hil"Oeteh]cbtederAnrlnl," 
'Zeil;;o:lh •• deo Deuwclleuulld o..l 
Alf"ln_Ve..,;' ... · Dand oi. p. :i2. 
ALoo' Oi6 1'rimul"oo(m.lJMtarten,· 
'Oeot.I.Ioi.Zeit;,ehrin,'!ss",Na.. 

8,:.,~no~';. Linn. Soc. Dot.' YOI. 
'l'Hi. 1864,p.86. 
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aooesao[illl!OCa,lI.ndthcydid not produooasiuglellOOd. Mr. 
8cQtt prolect«l.iJ: plants of both fonllll,lI.nd found them e.x­
ce&!ivoly8torilc. 'rho pistil of tho long-liityl«l fonu6tllonds 80 

hlghaboTO the authel1l,that it i,_rocIYllOI!8iblothll.t pollen 
!Would rE!l\Ch tho 8tigma without IIOmo aid; and 0116 of Yr. 
Soott'810ng-tltyled plan ..... hieh yjeJJed • fewllOOlk(OIIly Ulin 
number) .... infCt!ted by aphldos,auJ he cJoe. not doubt Uta! 
lhOllOhBdimpctfootlyfertilillOdit. 

I tried 80 fow uperimenl3 by rocipl"OO"llly fertilising tllO two 
forms in tbo I13mo manner lIIIoofonl, but my pIau ... WCnl un· 
h6Blthy,1IO I will giro, in II. eon(lell8ed Conn, the rtlIIulta of Mr. 
8cQU'. uperiiDCnta. For fuller IWirtieulan with rtlIIlKclIo tllia 
and thefi..., following speciea, the I_per latelyrefelTt'd toll1ll.y 
oooolllJlllted. Incachcasethefcrtilityotthetll'Olcgitill1ll.i6 
uniollll,takcn together, ill ooml_rod with that of the two iIle­
gititnlltounionslogcther, by tho I!Ilmotwost80ndnrd8u bciore, 
nl\lncly, by tho proportional number of tlowcn which l'fO­
duoed good et.PIlules,lI.ml by the "'Ot1ilg6 number of 1I06d8 pel' 
<:&pilule. Thefortililyoftbelcgitill1ll.tauniOllllie alnYlltaken 
.1100. 

Bythofinltst&ndll.rd,tho fertility ot the t'il"O Icgitimato uniQIUI 
of tbo.nrieula i8 to tllal of tho twoillcgitimate uuionau 100 
1080; II.nd by tho II(l(Xlndsta.ndard u 100 to I S. 

PlIllIIULA Sia:K'lIIL'BIlI. 

Acoording to Mr. 8cQtt. the piltil of the long-dylod form it 
fnllyfour timOl!l all long 1.8 thBtof the Hhori-41ylcd,butthclr 
Itigmas are nearly IIlike ill .iJlu1,pe IUId ronghnetlll. The stamen. 
douoldifl'er llOlllllchinrelati .. elclIgthuthepilltill\. Thopollcn­
grainlJdilfcr in. marked IIl&lIner in UIO t .... o font13; "thoae at 
theloDg-Btyl<lllplantaare.iJlu1,rply 1rirllletroUll.8Illaller,.nd monr 
traIUl)lllrentlhBnil108llofthesllOJ'l.trtyled,1II"hlehal'6of ablunUy 
triangular funo." The fertility of the t'il"O legitllllll.ta unions to 
that of tho two iJlegitimata uni0D8 ill bythelirrrt. staudard .. 
100 to !l[i,and by tho IiOOOnd 8tandard all J()O toSl. 

PnIllULA OORT\l101I>11 

The patil of the long-styled (orm is abont thrieo as long .. 
that of tho ehort ... tylod, tho litigma being double as long ard 
oovcred lrith much longer papilla Thepollcn-grainlJoftheabon. 
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lIIyw.1 ("nn _I'l'. All 1U'IUlI, "~r, Ie. trallllJlll~Dt, ~d more 
bluntly tri"ngtL~f than thmo rrom the loog ... (,.led plAnls." The 
fntilityoflholwolefritillllliounionstothlltoftlloh'oi11e­
~tillllll" uninnt i~ by tho fll1lt rrtandanl. 100 toN, IUId by 
IbellLlOOn,latanw.rduIOOto66. 

l'ILIXVLA ISVOI,UCRATA. 

T/M,ll'i~tiI of the iong-Btyled fonn is About thriOOIL8 long lUI 
that of tho short-stylod; tho stigma of the fonncri~globnlllr 
and clo!lely ho"ot with llApil1m, whilst thll.tottheahor\.-tilylOO 
ill iI<IIloot!t anddCIlre8!!(l(ion thOApeL Thopollen-grainsottho 
1'11"0 f"nns diff~r in lito.nd tl"!UlllllA~neYIIII before, but not in 
.,,11. Tho fcrtility of the two legitimate to Ih.t of tho two 
iI1"1.-itimateuniom:ilIbyl!mfiratrrtandard .. 100t072; aIKi by 
IilelleCOlllilLtanJa,d aa 100 to 47. 

PIJ)fI:L.\ P.\II.I~OI.A. 

A,-'('ordin/; to llr, Scott, tho pi~tiI of the 100g .. ly1OO (OnD i~ 
OIIIy..bout twioo M long All that of thoahorktylOO. Tho 
oti¥I'llII! o( tho two fonns diff~r but EWe in shape. Tho ponen­
ItJ'IIjn~djff~r in tho uaual IlLJUlIlcrin 8i;oo, but Ilotin form, The 
ftrtility of tho Iwo lcgitilnaroto thAt of the two i11~lilllale 
lIIIioM i~ loy thc flret ~taudard 118 1001071, and by the II('('(Ind 
lltan,\.ar,I ... UYltoll . 

S~JII'NIr1J 0/1. tlU' foregoi"fl1u:wo«ykd f~ of Pri . 
• .la.-Tho f{·rtilityof Ihe long aud short-stylNi plnnl;t 
0( Ih.· sl)(we sJX'C-i{'S of Primul", lI-hpn the tw-o fonns 
aI'(' fertilised lpgitimately, aud iIl~gitimately l\'itiJ 
p.Ll1('n of the 8(LIllO fomi taken from II. distinct plant, 
has 11<)11 lx't'll gh·ell. The results are seen ill the fol­
lolling tilble; the fertility being judged by tllO 
.... Ildards, namely, by that of the l)roportiollnl number 
oCflowel'8 \lhiclt yielded l!allSllietl, and vy that of the 
.,.crago uumLer of seeds lK'r capsule. Hnt for full 
IC<'Uracy Illflny llIore obsen'ations, limier mned colldi­
tiona, would be rCquisite . 

. Itl I"'" Cl"'lmolete Work ofCh"rI_ D"'rwon f"lnln-e 



'HI UETEROSTYLEI) DUIORPIllO PLA.'\'T8, CuP, I. 

TolBLJI: l2-

SlIlIIlIIlIry.". 1M F ... t.7ily of I"'" ItcO Lt$Umal~ UII.Wru. ct1mpar«l 
toilh that of Ih~IIL'CI l/!.yU;mal. ~'nWtu, ill. j""'~UfPri",,,III. 
T""'/orrtIf:T tak~n (It 100. 

I'.~ulpri. 

1'.8i_iI 

.. ( ........ trW) 

" (afbrllildobraDd) 

1' ... ,.;""la {Sc:oU) • 

P.SiHimo..;,(SOOIt) . 

!'."",lu..,id .. (Scott) 

1'.inrQluerata(Scott) • 

l'.farh ...... (SOOtt) • 

'00 .. " " 

With plants of all kinds some flowen gell(~mlly fail 
to ]lroduce capflUie8, from various nceidental caUSCII; 
but this source of error hili! OOen eliminated, RlI filr WI 
p08sible, in ,,11 the ])revions cases, by the manller in 
whieh tho ealculnt iollJ! have been 1l1 iU.lo. Supposing, 
for instance, that 20 floll'en were fertilised legiti­
mately and yielded 18 capsules, and that 30 floll-en 
were fertililled illegitimately and yielded 15 cap" 
sules, we way 8.l!8UilIO ihat on an 8\'cml,"O an eqna.l 
proportion of the nOllcn in both lots would fail to 
produce capsules from various nceidenttll C8Il!lell; and 
tho ratio of U to !S. or as 100 to 50 (in whole 
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Dumben), would shol" the proportional number of eap-
1111('$ due to the two methods of fertilillllotion; and the 
umnbrr 5(1 would appear in tbe left-haud column of 
Tahle 12, and in my other tables. With fC$1M'!Ct 
to the a"erage number of 8Ce(1s per capsule hardly 
anything neOO be said; supposing thilt the legiti­
mately ferti li8Cci eapilules contained, 0 11 fin average, 
50 800<ls, lu)(1 tho illegitimately fe rtilisod capsules 
25 8CCds; then lUI 50 is to 25 110 is 100 to 50; and 
the hitter number would a)ll>car in the right-hand 
oolullln. 

It is ilUpo8lIible to look at the above table and doubt 
that the legitimate unions between tho two fortnllof the 
aOO"e nino species of Primula. are much more fertile 
dum tho iUegitima.te unions; although in the latter 
('fI8(l pollen Will "lInlys taken from a distinct plant of 
the 81l.mo fom. l'here is, howe,'er, no cI08C corre­
lpoudenoo in tho two roll·S of figures, which give, 
according to the two standards, the ditrefClJ(:e of fer­
tility betwccn the legitimate and illegitimate un ions, 
Thus all tho /lowen of P. Sinen,,', which were illegiti­
matdy fertilised by Hildebrand prodlleCfI CllI)8ll1es; 
but thete OOntaillod on ly 4.2 per cent. of the number 
flf.llN'ds yielded by t110 legitimately ferlilised eap811lCII. 
tIo.) again, 9.) per cent. of the illegitimately ferti lillCd 
fll)wen of P. Sjk1.:im~i. Ilroduced eflll8l1lt'1l; but these 
t'I,.ntaincd ollly 31 Jler cent.. of 1116 number of seeds in 
th(' legitimate Clll)8ulC!!. On the other hand. with 
p, elatiOT on ly 27 per cent. of the illegitimately fer­
tili!leil /towel'll yielded eapsulCII; but tilCll(l contained 
nearly 75 per cent. of the legi t imllte numi>Cr of ~s. 
It . ppears that tho !!CUing of tho /loweN, that is, tbe 
production of 00))8l1le8 whether good or bad, is not 
10 mueh influenced by legitimate and illegitimate fer-
1ililltion &8 is the number of seeds which tho capsules 
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contain. }~or, fl8 may be seen at the bottom of Table 
L2, 88'4 per cenl. of the illegitimately fertilised 
flowers yieldod capsules; bllt these contRilled ollly 
Gl'S per ccnt. of seeds, in comparison, in each case, 
with the legitimately fertilised flowers and eapsulea 
of the same spcciea. 

There is another point whieh dCSCrvCB notice, 
namely, the relalLye degree of inferlility in the 8ewmJ 
Sl>ccies of the long-styled alld short-stylod flowers, 
whclI both are ilIegilimo.tcly fertilised. The data 
mo.y be found in tho earlier wbles, and in thOl:l6 giycn 
by Uf. Scott in the Pal>cr already referred to. If we 
call the number of seeds l)Ct capsule produced by the 
illegitimately fertilised long-styled f10wcrs 100, the 
IK!e(ls from the illegitimately fertilised short-styled 
f10wcrs will be J'('prescnted by the following Dum, 
bers:-

Primnlo y.ri •• 71 I Pri",nl •• anOIlII . 
" ".1' 441(P"'''''blJ P.SiHim .... l •. .• lor .. 100'\0 .... ) I'.<orlwolcl .. . 

1'. nlgari. . 36 ~!::r~~:) f.: ~:= .. ~. : 
I·.SI" .... I • . 71 

• 119 

" " " " 
We thus see Ihat, with the exception of P. auricula, the 
long-styled f10llers of all nine sl)CCies are more fertile 
than the short,styled flowers, when both forms are 
illegitimately fertilised. Whether P. auricula really 
difTers from tho other species in this respect 1 Clln form 
uo opinion, u.s tho result mlly havo been accidental. 
Tho degree of lIClf-fertility of a. plnnt depends on tlrO 

cielllents,III!.Ill<:'ly,on tbestigma receiying itsownl)()UeD 
and 011 i13 more or leS!l efficient action when Illaced 
tbere. Now fl8 the anthers of tbe short-styled f1oll'ers 01 
lIC\'ernl spcciea of Primula stand directly uboyo tm. 
stigmll, their l)()lIcn is more l ikely to fall 011 it, or toO 
he ('Ilrricd down to it by insects, than in the ease of 
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the long-styled form. It appeara proooble, therefore, 
at first aiglll, that the lessened Cflpllcity of the lIhort­
nrled Howe", to be fertilised with their o""n pollen, ill 
a Bpecial adaptiltion for oounteracting their greater 
liability to rcceirc their own pollen, IUld thull for 
(,hecking sclf·fertilisation. But from fae18 with l'('flpect 
10 other 8p(~ics hereafter to be given, this view Cfln 
hardly 00 ndmitted. In aooordnnce with the above 
liability, whell some of the species of Primu la were 
aIIvwed to fertiJise themselves spontanoously under 
a Ilpt, all inllC<ltll being excluded, ucept such minute 
OlU1l 118 'fhrips) the short-styled flo .... ers, notwith­
_nding their greater iUJlate self-sterility, yielded 
more seed than did the long-styled. NOlie of the 
ipE't"iCfl, ho .... el·cr, when insec18 were excluded, made 
a near approoch to full fcrtility. Bnt the 10lig-lltyled 
funn of P. SiMn,j, gal'c, under these eircnmstan~, 
.co"sideroble number of seeds, "the corolla in falling 
oft' drogs tllO anthers, which nre seated low down in 
thl' IUoo, ol'er the stigma, and thus lCIII'CS 1)lelityof 
polli'liollit. 

HcmwBtyled .pedes of Pt"imula.-It hM now OO:!U 
lh"wl) that nine of the species in this geulls exist under 
n-o tonl18, "-hieh differ not only ill structure but in 
fun,·lioll. J3ctiid t'll these Mr. Scott enumeratca 27 other 
tpecie.· "-hich are hetcrostyled; and to these Ilrobably 
GCbm 'IIil1 be hereafter added. Nel'ertheles8, some 
ipf'Cics are hOOIOlltyled; that is, they exist only under 
a lingle fon)); but much caution ill neeeasory on thill 
Md, " Slweral species wheu cultimted are apt to 
~lIIe equnl-styled. Mr. Scott bclie\'es tlmt P. 
&oti~lJ, wrlicillala, 11 variety or Sibirica, elata, moili" aud 

• D. MUlier I .... giyeo In 'N.. riJ.. the Alpine P. "'"_ •• nd 
.... ·Doe. ID, I87I.p. 110,8 .ru:. ... lhelllt.(ertUltedllclQ­
-.mcot_~lheMapeciea, ii.-el}'byLep;dU~E 
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wngijWra,· are truly homostyled; and t" these may '* 
Rdded, according to Axell, P. strida. Mr. Scott ex­
perimented on P. Scotica, nwilill, and 1!erticillata, and 
found thut their fio\\·ers yielded an abundance of sccds 
when fertilised with their 0\\11 pollen. This shows 
that they ilTO not heterostyled in function. P. Scdica 
is, howe\'er, only moderately fertile when insects are 
excluded, hut this depends merely on the coherent 
1)Qllen not readily fulling on the stigma without their 
aid. jUr. Scott also found that the capsules of P. 
vertici1lata contained ",tiler more sood "-hell the flowen 
were fertilised with pollen from a distinct plunt than 
when "-ith their own pollen; and from this fact ho in­
fers that they are sub-heterogtyled in function, ihough 
not in structure. But there is 110 cvidence that two 
sell! of indh'iduals exist, which differ slightly in funr­
tion and are adapted for reciprocal fertiji&ltion ; and 
this is the essence of heterostylism. The mere fact 
of /I. plant being more fertile with pollen from a 
distinct indi\'iduui !lum with ita own pollen, is com­
mon to vcry lllany species, as I ha\'e shown in mr 
work 'On the Effects of Cross and Self-fertilisation.' 

BOT1'()NlA rALUSTRlS. 

'fhis aquatic member of the l'rimulacero is COli­
spicuously hcterostyled, as the pistil of the long-styled 
form projects fllr out of the flower, tho stamens beinS 
enclosed within the tube; whilst the st.o.mens of the 
~hort-styled flower IJrojoot far Olltwards, the pistil beins 
enclosed. This differenoo between the two forlUs hal 
attracted tho attention of various botanists, snd thll 
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of SI)rengel,· in 1793, who, "'ith his Wlual aagacity, 
adds that ho does not beLievo tho existenoo of the two 
fonns to be accidental, though he CftllIlot explaill their 
purpose. 'rho l)iSlil of the long-styled (ofm ill more 
tban tll·ioo iUI long 1'18 that of the short-styled, "'ith the 
tigma nHher smaller, though rougher. U. Alullert 

giws figures of tho stigmatic papillm of tllo two (orms, 
and those of tho long-styled are secn to be more thall 
double the length, nlld much thicker than the pnpilllc 
oCtho short-styled form. The nuth(,Ml ill the OIlO (orm 
d.) not 8ulnd exactly on a level with the stigma ill 
the other form; for the distance heb·eell the org-null is 
peater in the short-styled dUlll in the long-styled 
1I,,"'('flI in the proportion of 100 to 71. In drird speci. 
mt'llS ItOfI,ked in water tho anthers of the s.hort-lltyled 
r"m are larger thall those of the long-8ty led, in the 
ratio of tOO to 83. The pollen-groins, also, from the 
!hurt·styled /lowen nrc oonspiclIollsiy Inrger tllnn those 
ffl)m the IOllg-styled; tho nltio between tho diameters 
of the moistened groins being ns 100 to 0'1, according 
to my 11ieilSUTemeli ts. but aeoording to tho IIlCl'l8ure­
Dl<.'ul! of 11. Muller lUI 100 to 61 ; And his nre probably 
'b€' more accurnw of tho two. 'J'he ('Qnte}lIs of the 
luger pollen-groins appear more ('(l8l"'8('ly granll.lnr 
aad of a browner tinl, than those ill the smaller 
pins. The two forms of Bottonia thus agree dosely 
ill moet re!lpeeta ~'itb those of the hetefOlltyled specif'fl 
~ Primula. The Rowers of 110tlonia are el'08&-fertilised, 
IIX'Ortling to Miiller, chieny by Diptera. 

Hr. Scout made a few trials 011 a short-styled plant, 
and found that tho legitimate uuions were in 1111 ways 
more ferti le thall the illegitinlllte; bllt since Ihe pub-

.'0.. entdeckle GU1!;mru. : 'Jouru. Llnn. 8oe.Ilot.'rol. 
.. Y_we,' Po 103. viii. l&li, p. 7'9. 

t·DieDertuehlnn,;k,p.3:iO. 
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lication of his pnl)Cr ll. MIllIer has made much fuller 
I!XI)Criments, and I gi\'o his results iu tho following 
table, drown up in accordauce with my Willa! lllan:-

TABU 13. 

lIo&1tl""pIlltul~uUr"f]fflll.JJilkr). 

'fho mO/!t rcmarknblo point ill this table is the 
small averago unmller of Sl!l!dlJ from the short-styled 
flowers \lhell ill('gitimately ferti lise<l,and tho unusually 
iarge I",ero~o number of ~8 yielded by the illegiti­
mately fertilised long--styled flowers, rclnti"cly in both 
CIUICS to tho IlrOiluct of tho legitimately fertilised 
ftOIH'tS,' Tho two legitimate unioDS compared with 

• U. MIiLler .JI "DIe Do­
fruebll;lllg:.tc"p.&2 that the 
long-atrl!1dflowcn, when Uk>&ili­
matel,. fcrtUi .. d, yield .. mall,. 
~ .. whet>legilh"'ldyre ... 

=~~~~:!~ 
&r rcrtill .. tI&II," 8!~eu by hi .... 

I ani"fl at lbe"""ltoobowlila 
Table 18. The .~tnge IItlD1bet 

1~::"":f:'f~liL=,"Ir.";I~ 
.00 wbeD Llw.iI, ... to.I,.r~rtililed. 
r.'$; Q ... IOOtol\5, U.)liilltr 
agrt'(It wilb .... 11,., wI. .. t ... 
= r lD&Dllcrfll,iewillglb. 
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the hro illegitimate together yield aee<\a in the ratio 
of 100 toG!. 

n. :Uullcr also tried the effects of illegitimately fer. 
tilising the long-etyled and short-etyled HoweN with 
their own pollen, inlltead of with thnt from another 
plaut of the sallie forlll; and the result, nro W!ry 

IItriking. }~or the capsules from the long-etyled 
i10wera thu8 treatcd contained, on all avernge, only 
1f) ' 7 seedll in8tead of 77'5; and thoso from the 
abort-styled G'f), instead of 18'7 seed, per capsule. 
The number (j'5agrecs closely with Mr. Scott', resul t 
from the same form similarlv fertilised. 

From some obscn'atiolili' by Dr. 'l'orroy, lJJJiWI1W. 
iaJ«ta, all inhabitant of the United Slatea, does not 
appear to be heteJ"08tyled, but is remarkable from pro­
ducing eleist~"8mie floll'ers, fill will be IM'lCn in the last 
chapterofthill volume. 
~idea tho genera Primula and JIottonin, AndrtNlaCe 

(rei Gregoria, vel Aretin) tJiiaUiana is hetcrostyled. 
Hr. Scott- fertilised Irith their own pol/en 2t IlowcN 
on throe short-etyled plants ill tho .Bdinburgh J30tilllic 
Gardell8, Ilnd lIot 0110 yielded a single seed; but 
eight of them which wcre fertilised with pollcn from olle 
01 the other Illallts of the same Conn, sct two emllty 
capsules. He was able to eXBmiliO only dried speei. 
men! of tbe long·styled forms. But the C\'idellee 8(>('ms 
IUffieient to ICine hardly a doubt that Androsace i, 
bf.tel'Olltyloo. Jhib: Uiillcr scnt m6 from &uth Brazil 
dried flOWCN of a Statice which he beliol'ed to be hete­
roatyled. TJI tho 'one form the pistil Wil.8 ooDsidernbly 
longer nnd tho stumcns slightly shorter thlln tho cor. 
Mponding orgll1l8 in tho other fOMn. But lUI ill tho 
lIhortcr·styled forU! the stigmas reached Ilpto theallthcra 

• 8e8 alto Tin! ........ iD.'Dot.lcitung,' 1363, p.6, 011 tbi. plant 
beiq:dilDOrphlc. 
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of the samC lIolI"('r, and liS I could not detect in the 
dried specimens of the two forms li lly differenoo in their 
stigmas, or in tho size of their pollen-gnlins, I dare not 
nlllk tllis 1)lant ns hetorostyled. From statoments mado 
by Vaucher I lIa8 Jed to think thnt &lduMlla alpinu was 
hoterostyled, but it is inqKlSSible that Kemer, who has 
elosely studied this lliant, could ha"c m-erlooked the 
fact .. So again fro m other statements it a)l)>eaf(!(1 pro~ 
able that Pyrola might be heterostyled, but H. Miille, 
eXllmined for mc two species in North Genuauy, and 
found this not to be the case. 
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CUA.P'fER II. 

HYBalD 1'1111111 ....... 

n.e Os.!ip Il hybrid nalurally produced belween Pri'Q1l1t. vert. and 
rnlgan-Thfl dlll'cre""", instruetureandrunctiollbetWflClllbe 
1-.0 plWlIl...,.ecIe.-Elfocl.l of =-illg long .. tyJed and lI\on.ctyled 
OIJlpo wiU, one a""'"- aDd witb the two 10.".. olbotb parent­
~"'rollheolf.prill&'rI'Olll.OIli".artiIleIt.UYlclr. 
fer1lhtedand~ferlil""'IDallateol",,'u,- I'rilPuJaelat;"" 
obo.." 10 be adiotinct opeci_n ybtido betweellotber bet.eto.tyled 
opeo:_ofl'rilPu!a.-8uppletllen!al"J'lIOteort.poalai>o\>uolyprod....t. 
bybr!dllathegeoUlVm-WD. 

Tat l"ari01l8 species of Primulll ha,'e IJroduced in It 

data of IUltUro throughout Europe an cxtmordinary 
Dumber of hybrid fonns. For instance, Profe8S0f 
Kenwr Iliu found no less than twcnty-Ova such fonns 
in tha Alps,- '1'he frequent occurrenoo of hybrid8 in 
this genllS no doubt hlUl been favoured by most of the 
tpeeies being hetcl'08tyled, and consequently requiring 
croa&-fertili811tion by insects; yet in 80me other genera, 
lJlOC1es which are not heterostyled a nd which ill IIOme 
ft'I:pecta " lllJeftr lIot well adapted for hybrid-ferti­
_lion, have likewise been largely bybridised, III 
eertain districta or England, the common oxlip_ 
hybrid bctw~n tlJC co,ndi p (P. trel"il. veJ officinalit) 
&lid Ihe primf08C (P. flu/gam, I'cl aMuli.)-i8 fre­
quently founu. (111 (1 it occurs OCCIUIiollally airnOlit every-

.~ Die Prhnulaoeeo_Uaotarten,· 'BuU.Soe. Bol de ~ra.-:tom.~. 
'CloNt6 •. I~ 1,.,eil.loltrilt,' J abr l &3,p.lill. A1..;)ID'It"'·lIed .. 
m~ NOlo. S. 4, aDd li. See al.oo Scie_ NaL' 181~ p. 331. 
Oodaoooobybridl'rlIPulalln 
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whcre. Owing to the frequcneyof this intenncdiate 
hybrid fonn, and to the existence of the Bardfield 
oxlip (P. tlalior), which resembles to a certain extent 
tho common oxlip, the claim of the three Conns to 
rank M distinct species hM been discuseed oftener 
and nt grenter length than that of almost any other 
pll\l\t. Linnreus oonsidcred P. MI, "ulgari8 and 
tlati01' to be varieties of the 8IUUO species, us do !!Orne 
distinguished bow-nisis at tho pf'(!lj(!nt dlly; whilst 
others who have carefully studioo the&O Illants do not 
doubt that they fU'(l distinct species. The following 
observations prove, I think, that the latter view is 
correct; lind they further show that the common oxlip 
is a hybrid between P. ~ ami Aligam. 

Tho oowslip ditTers !IO oonspicuously in gencrnl ap­
l)Camnoo from the prim1Olle, that nothing need here 
be said with respect to their extenlai characters.­
But some less ob,"ious differcnC('8 desen·e notice. As 
both speciC!! lire heterostyled, their complete fertili ­
&ation dejICnd8 on insects. The cowslip is habitually 
,·isitoo during the day by the larger humble-bees 
(viz. B(IIlihlUJ mu.scorum and horrorum). and at night 
by motbs, tIS I have seen in tho case of OuC1411ia. The 
priml'()8C is never yisitcd (and 1 speak after many 
yeaT'll' observation) by the larger hnmble-bees, and 
only rarely by the smaller kinds; hcnoo its ferti­
lisation must depend almost exelu)li,"ciy on moths. 
There is nothing in the structure of tho flowers of the 
two Illa1lts which can determine tIle \·is.its of such 
widely different insects. But they emit a different 
odour, and perhaps thcir nectar Illay luwe a different 
taste. Both the long-styled and short-styled forms of 
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the primrose, when legitimately and nlltumlly ferti­
lised, yield on an an~l"lIge many more 800ds per capsule 
thau tilecoll1!lip, namely, in the proportion of 100 to 55. 
When illegitimately fertilised they are likewise more 
fertil e than the two fonns of the oowslip, !IS shown by 
the larger proportion of their flowers which set cap-
8ules, and by the larger average number of seeds whieh 
the capsules contain. 'l'he differenco also betwoon tho 
number of 800ds produced by tllo long-styled flnd ahort.­
styled flowers of the primrose, wben both are illegiti­
mately fertilised, is greater than that betwoon the 
number produced uuder similar circumstances by the 
tlfO fornls of the oowslip. The long-lltyled flowers of 
the primrose wben protected !'rom tho act~88 of all in­
aeets, neept such minute oues as Thrips, yield a oon­
sidemble number of capsules containing on an lH"erage 
19' 2 soods per capsule; whereas 18 plants of tho long­
styled cowslip similarly treated did not yield a single 
",d. 

1'he primrose, liS overy one knows, flowers a littlo 
earlier in tlle spring thlln the cowslip, lind inhabits 
slightly difterent statiolls and districts. ']'ho priIlU"08e 
generally grows on banks or in woods, whilst tho cow­
dip is found ill llIore open plaOO8- The googml,hieal 
range of the two forms is different.. Dr. Bromfield re­
marks· thnt "the l,rimrose is absent from all the in­
terior region of northern Europe, where the conlip is 
indigenous." Ll Norway, howe,'cr, both lllants range 
to tho SlllIIe dcgree of north latitU(lc. t 

The cowslip and l,rimrose, whell interef08llCd, be-
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hu\'c like distinct species, for they Ilrc far from 
beillg mutually ferti le. Girtner - crossed 27 flowers 
of P. 1J!tigar18 with pollen of P. t-eria, and obiained 
10 capsules; bllt these did not contain any good 
seed. He also crossed 21 fl owers of P. tJeris with 
pollen of P. vulgaris; and now be got only fire 
capsules, containing seed in a still less perfect 
condition. Giirtner knew nothing about hetero­
styJism; and his complete failure may perhaps be 
accounted for by his having crosaed together tho 
same forllls of tho cowslip and primrose; for sneh 
croa8eS would hiwo been of an illegitimllte as well as 
of a hybrid nature, Slid tbis would ha\'c increased 
their sterility. My trials were mther more fortuntltc. 
'f wenty-one flowers, consisting of both forms of the 
oowslip and primrose, were illtercrossed legitimately, 
and yielded seyen capsules (i.e. 33 per cent), contain­
ing on an nvcrnge 42 seeds; 80me of these seeds, 
however, were 80 poor that they probably would 1I0t hal'e 
germinated. Twenty-one fl owers on the same cowslip 
an d prillll'QSe plants were also intererosscd illegiti­
mately, and they likewise yielded sevcn capsules (or 
33 per cent.), but these contained on an nvernge only 
13 good and bad seeds. I should, however, state that 
some of the aboye flowers of the primrose were fertilised 
with pollen from tlJO polyanthus. which is certailily a 
variety of the cowslip, lIS may be inferred from the per­
fect fertility inter Be of the crossed offspring from these 
two plants. t '1'0 show llo\\' ster ile these hybrid unions 

72;.' DMtardcmmgung; 18-19, p. ~:r:~[li~;:r,:u:-.... n:: ~~ie':! 
t Mr. Soot, h ... di .. u..oo. tile much f1l>Ctuation. Polle .. fro", 

.... tllIl,lofther.olyanthu('PI'!)C. tbel)O"·'!ipatfl"'t ap~", ... ther 
Liuu. &>e.' viI}. not. 1864, p. moreefficicntonlho pnml'l.l8eihan 

!2~U!io~l;a'tuyt"'1 ~ ano~1fU:i~ ~~':e~'or~r:~~!h:;'·t:hef~n!~ 
that bill Upllliment~ wel'9 Bufll- """", tcr1i1lACd legitimately aDd 
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were J may remind tllo reader that 90 per cent. of the 
Bowen of tho primroeo fertilised legitimately with 
primroee-pollen yiC!lded capsnlCII, containing on an 
average 66 seeds; and that 54 per cent. of the flowen 
(ertili9C<1 illegitimately yielded capllulCII containing on 
aD Iwemgo 85·5 seeda per capsule. The prillll"OllC, 
especially the shortrstylcd form, when fertilised by the 
cowslip, is less sterile, as Girtner likewise observed, 
thaD is thecowalip when fertilised by the primrose. Tho 
above cxperimcnts also show that a Cl"OIIII between the 
arne form8 of the prilll.J"()8e and cov.1Ilip is much more 
lterila than that betv.·oou different fOrlllll of these two 
lpecies. 

Tbe 8C(!ds from the .se,eraJ foregoing Cl'088C8 were 
IOWll, but nono gcnninated exocI)t thoee from tbe 
Ihort-styled prilll.J"()8e fertilised with pollen of the 
polyauthus; and thC80 seeds were the finCllt of the 
whola lot. I thus raised six plants, and compared 
them with a grouI) of wild odips which I had trans­
planted into my gardon. One of these wild ouips 
produce<l slightly larger flowers than the others, and 
thia one WIl8 identical ill c,·ery character (ill foliage, 
ftollier-pcduneJe, and flowen) v.·ith my su: plants, 
exoopting that the f10wefS of the latter were tinged of 
• dingy red colour, from being dCBOOndod from tho 
polyslltJlUs-

Wo thus 8CO that the ooWlllip and priml'086 can­
DOt be crossed either way except with considerable 
difficulty, that they differ conspicuoll81y in external 
. ppearnu(''C, that they differ in various physiological 

.. '--"he C ..... 1Dlet Work of Charles Darwrn "II 



60 HYBRID PRllIULAS. 0 ....... 11. 

cbarnewrs. tbat they inhabit slightly different stations 
and rnllge differently. Hence those botftnistli who 
milk theso plants as '"arictics ought to be able to provo 
that thoy are not 88 well fixed in chameter lUI are most 
Bpooiea; and tllO evidence ill favour of Buch instability 
of cluuneter appears at first sight ,-cry strong. It 
rests, Ilrst, 011 statements made by 8(werol (.'Oml)Ctent 
obscn'Crs tlw,t they have raised cowslips, primroses, and 
oxlips from seeds of the same plant; and, BCOOudly, 
011 the frequent OCCUl'rence in a state of nature of 
plunts presentingo\"ery intennediatogmdation between 
the cowslip and primrose. 

The first statement, howevor. ill of little '-alue j 

for, hctcl'08tylism not being formerly understood, 
the seed-bearing plants were in no instance- pro­
tected from the ,-isits of insects; and there would 
be almost 88 much risk of an iaolatcd cowslip, or of 
sc,'cnll oowslipe if ooll8isting of tho SClmo fonn, being 
crossed by fl, neighbouring prillll'08O and producing 
oxlips, lUi of one sex of R diwciouB plant, under similar 
circUlllstOllCCS, being crossed by the opposite sex of 
1111 allied and neighbouring species. Mr. n. C. \Vat-
8011, a critical and m08t can,:ful obecn'cr, made many 
experiments by !lOwing the 800(b of ool\'slil)S aud of 
various kinds of ollipe, aud arri,-oo at the follo'Aing 
oonciusion,t namely, "that lIOO(\s of a cowslip can 
IJrodlloo cowslipe and oxlipe, and that seeds of an o:xlip 
can produoo cowslipe, oxlipe, and IJrimroeea." Th" 
conclusion hfinnollises perfectly with the "iew that in 

·OlUllllthorrtltcointhe'I'hy_ 

~~~:M~beil~gr~~':~~~ 
,Uf",J'rimrotet, .t~_,on .. ldeh be 
eJ I)C""'entOO. lie11>ec,Reoali 
tbe(~U.orbbcxperimcnl,bnt 
doeonot_,u...t he artilIcially 
t~rti1iMd hll plan .. ; Jet he ob-

tainod.n.bnndan""or~ 
.. bleb i. ""'ply ImiOOlllible. 
1I,moo there mUilt hue beoo 
lOme Itn.oge error 10 Ib_ OJ' 
perlment., .. hleh .... y bo r--d 
OT6r .... loelOli. 
t'l'by~t,·iI.pp.21 7. 
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all CMe8, wholl such resuJts have been obtained, the 
uDllroteeted oowslil)8 ha-re been croMed by priml'08ell, 
an,l the unproteeted orlips by eitber ooll~lips or 
primroses j for in this latter case we might expect, by 
tbe aid of w,'enion, whieh notoriously oomC(l into 
powerful action with hybrids, that tho two pnrent-fonDs 
in appearance pure, Il.8 well ns mnny intermediate gra.­
<lations, would beoccaaionnlly produced. NO\'erthcless 
the two following statements oft'er considerable diffi­
culty. 'l'ho lWv. Prof. HensJow· ra ised from seeds of a 
cowslip growing in his garden, ,'ariODs kinds of oxlips 
and ono perfect IlrimI'Oll6 j bllt a statement in the Mme 
paper }X'rhnps throws light on this auomnlOIiS 1'CIIU.!t. 
Prof. Uellsloll' bad Ilreviousiy transplanted into his 
garden 0. coII~lip, lI'bieh completely changed ita ap­
pee.ralloo during the {ollowiug year, and now I'C!Cm bled 
&lI o:riil'. Nut year ago- in it changed its character, 
&lid produced, ill addition to the ordinary umbels, a 
few single-flowcred SCEI}X'S, bearing flowers somewhat 
lDlaller and more deeply coloured th'\II th086 of the 
oommon Ilriml'08C. From Wh.lt IllfLVo myllCJf observed 
';th oxlips, 1 callTlot doubt that tbis plnut was nn ox­
lip in /l. highly \'ariablc condition, almOfit liko that of 
the f"IUOUI Cytiwl adami. This pl'CSumed oxlillW88 
ProlJ0g8ted by offsets, which were planted in different 
pam of tho garoen; and if Prof. H enslow took by 
mistake seeds from ono or these lllants, e8Jl1'Cially if it 
had been crossed by" primrose, tho l'CSult would be 
quite intelligible. Another case is stiU more diffieuJt 
to understand: Dr. llerbertt rnised, from tbo seeds of 
• highly cultivnted red oowsli ll, cowslips, oxlips of 
Moua kinds, and a primrose. Tbil case, if accurately 

• Loadou·I·~lag.~N .. t.. Ili$t..·IiLI830,p.409. 
t ·T.......:t.iJorLSoc,'j •• p. 19 . 
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recorded, which I much doubt, is explicable only on 
the improbable R88umptioli that the red cowslip was 
not of pure parentage. With species and Y9.rieties 
of many kinds, when intcrcrossed, one is sometimes 
strongly prepotent over tllO other; and instances are 
known· of a variety crossed by another, producing 
oll'ilprillg which in certain characters, as ill colour, 
hairiness, &0., hare prored identical with the pollen­
bearing parent, and quite dissimilar to the mother­
plant; but I do not know of any instance of the off­
spring of a cross perfectly resembling, in a consider­
able number of imlKlrtant ebarncten, the father alone. 
H is, therefore, very improbable that a pure cowslip 
crossed by a primrose should ever produce 0. primrose 
in apIK!arance pure. Although the facts given by Dr. 
Herbert and Prof. B ouslow are difficult to explain, yet 
until it can 00 shown that a cowslil) or a primrose, 
carefully protected from insects, will give birth to at 
least oxli])s, tho cases llitherto recorded have little 
weight in leading us to admit that tIle cowslip and 
primrose are varieties of one and the saJlle species. 

Negati,-e ~widcnce is of little vlIlue; but the follow­
ing f'lcts mlly be worth giving :-Somo cowslips which 
had been transplanted from the fields into a shrubbery 
were again transplanted into highly JlIanured land. 
In the following year thoy were protected from insects, 
artificially fertilised, aud the secci thus procured was 
sown ill a hotbed. The young plants were afterwards 
planted Ollt, some in very rich soil, some in stiff poor 
clay, some in old peat, and some in pOll! in the green· 
house; so that these plants, 705 in number, as well as 
their pareuts, were subjected to diycrsified and un· 

wO:k' ,IO~O '~;·~ai::~:":i~~r. t."':~i' chap. n. 2nd ediL ~ol. 
malt and Plant.! undel Dom_ 
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natural treatment; but not one of them Ilrescnted the 
least \'arifltion esoept in size--thOllO in the l)(!ftt at­
taining almost gigantic dimensions, and thOllO in the 
day being much dwarfed. 

I do not, of course, doubt that cowslips cJ:poeed 
during eeveml BuccetlSh'e generations to ehauged con­
ditions would ,·ary, and that this might ot:eusionnlIy 
occur in IL BUlte of IllLtUfC. ![oroovcr, from the IlLw 

of anA-logical mri!ltion, tho yarioties of any ono 8jM:lCics 
of Primula woul(1 probably ill !IOmo ca8CI! retemble 
other SI)C('ics of tho geoul!. For instanoo 1 roised a red. 
primf080 from seed from a IJrotected 1)lallt, nlld the 
ftov,ers, though still resembling thOllO of tho primro8e, 
were bomo during one season in umbels on a long foot­
ltalk 1iko that of a OOIl"5]jIJ. 

With regard to the I!CCOnd c1388 of f,'eta in support 
of tho cowslip and primrose being ranked lUI mere 
nrieties, IIfuDely, the well-ascertained existenco in a 
ltate of Mlnra of numerous linking forms· :-Lf it can 
be shown thnt the common wild o:dip, whieh is inter­
mediate in eharncter between the cowslip alld prim-
1'080, relJCDlbles in sterility alld other essential respects 
• hybrid Illanl, and if it can funher be showu Ihat the 
oxiill. though ill a high degree sterile, call be fertilised 
by t'ither pnrellt-speeies, thllS gi\'ing rise to still finer 
gradational links, thcn the presence of sncil linking 
forms in a state of nature cei1$C8 to be an argument 
of allY weight in fa,·our or tbe cowslip aud priml'Ol!C 
being varietiCfl, !Iud beoomCfl, in fIlet, an nrgument On 
lhe other side. Tile bybrid origin of II plaut ill I' 
Kate of Ill'\lure call be recognised by four tests: first, 
by its occurren(:e ouly where both presumod IN,rent . 

• See.n UIleUent .rtiele DO in tho 'P),,.tologid,' YOI. iii. p. 
W."bjorlb,.llr.II.C.W.c.on i3. 
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species exist or hayo recently existed; and this holds 
good, as far as 1 call diilOOver, with tho oxlipi but the 
P. elaHQr of JM'q ., which, /IS 11'0 shnll presently !!€e, 

constitutes Il. distinct species, must 1Iot l>e confounded 
with the common oxlip. Secondly, by the supposed 
hybrid l)\ant /.K>ing nearly intennOOill.te in diameter 
between the two ll6rent-sl)eCics, and especially by its 
resembling hybrids artificially made between the same 
two species. Now the oxJip is inlcnncdiate in eha­
meter, and J'escmblf'll in c1'cry respect_. except in tho 
colour of tho corolla, hybrids artificially produced be· 
tween the prillll'OW and the polyallthus, which latter 
is Il ,'uricty of tho colIslip. 'l'hirdly, by Ow supposed 
hybrids being more or less sterile when crossed illter 16: 

bllt to try this fairly two distinct pIll.uts of the sarno 
parentage, and not two flowers on the IIIIlne plant. 
shou ld be cro8.'J('(l; for many pure speeie. are more 
or less sterile with pollen from the so.me indi,.-j(iual 
IJlant; alld ill the case of hybrills from lleterostyled 
species the opposite forms shoulc1 00 crossed. }~ourthly 
and lastly, by tho supposed hybrids being llIuch more 
fertile when c~ with either pure l){lrent-speeies 
than when ero~ inter Ie, but stili not as fully fertile 
as the parent-species. 

}~or the SIlke of ascertaining the two ICltter pOints. 
I trnnsplanted 11 group of wild oxlips into my 
garden. 'l'hey (:ollsisted of 0110 10ng-IJtyled and 
thrt'e short-lJtylt'd plants, which, CXCCl)t ill tho co­
roll». of one being slightly larger, resembled Ctl.ch 
other elosely. 'l'he trials which were made, Ilnd the 
resllits obtained, are showlI in the fh'o following 
tables. No I~ than twenty different Ct'068CS are 
necessary ill order to ascertaiu fully tho ferti lity of 
hybricl hcterol!tyled plants, both filter 16 and with 
their two pareut-specics. In this iusl!mce 250 flowers 
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.. ere cf'088Cd in the course of four seasous. I may 
mf' ntion, lUI a wefC curiosity, that if auy ono wefC to 
raise hyhrids betweeu two Irimol'))liie hctcl'OIltyled 
'pecies, ho would ha,·o to make 90 dilltinct unions 
in order to IUlCCriain their fertili ty in aU ,,·a),lI; 
anti 118 he would hal'e to try at lel\llt 10 flowers ill 
elll'h case, he would be compelled to fcrti l illO 000 
flowers nud count their seeda. 'l'his would llrobably 
exhaust the patience of the most paticnt mall. 

T~LJl. 14. 

c.-inter8B6et_fAcl_for'lfUqftA. __ ~(;p. 

~_/ooL .L.g/t_I . ..... IlkgiI~ __ LlflIi-u ........ 

SIowt.oIIWo.- S!oOrl ... llledol_ [.00,'."11"'01- l.oII'··'11 ... oz-

~,~ll:=lIp~ ~ .b!tyI:U;liPo~ :::il'D~J21"1I"::~ ~~{yr.Il~:I;: 
:.-:';!:.u:! J?l::·~~';."~~ ~.;:iI~u~~~ ~~~::.;.:~~; 
.,.1.. capoole. U;D;D,g, IO,2()' l caPOOI •. 

8, • ..a 14 Mtd .. 
Aye .. ", II ·S. 

TA.lIU l a. 

FJ..tAfonuqftA. lhUpCl'CllJled will Polktt fl(botAfomuof u.. 
C(MI/ip, P. --u. 

~ ....... L#fIit'·_ ........... ru~...". __ .L.g/t;.,m.....,.. 

A.orw~lodo •• S!oor, ... lyltdu . .... ,-:-;;;ltdoa ..... '-:-;;;1 ... 01. 
~~t~'~;~ l~'~~lyr::I'''..,:~ :;, _bIt,l:1~-"':';:~rI~~ly~I'~:~ 
=tl8~~ .. uor ..... 1Ip' 18 ft. ...... lIp: 11 ~o ..... :'lIp, ~ 80 ..... 

... ..!"!.;~!;~. :~~~P.~I~':.,~ !~~il~U~~~ I ~:!U~o~:'':.,C:: 
::~:..i'!..::; ~' I!I.'-"':hed ~~.l...~~.~ 28 
po._tlyiDcapooble ofprmlll&lioD.. 

F 
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TABLE IG. 

ilQlh/a,WI" oJ tht (I,,/ip erOIWl Wla P flikn r>f 0001/ __ of the 
Primrou, P. "ulgaris. 

m~iti"nf4", ..... 1 !.<yitirMl. _. 1 1~;I;""'I' ......... uyilimau M~"'" 
Shor .... tylodoI. Sh" ...... tylod"z. Lomg ... tylod 0>_ Lomg ... tylod ... 

lip. by I"'Uen or. lip, bypolle. of lip, bypoUe.oflip, bypoll •• fI 

;~::~ ... tUed fl~::~ ~;"~!ed 8~:~ ~;.tr:ed /I~::: ~,,: ... ty;od 8: 
~:!iI~n~;:= ;~;\i=~r~~~ ~::~I~~~= ~':!iI~o~~~ 
•• inlng t> ",,1 1 ~ lalni .. , 16.20, 5, to, .a'Dlo, 10, 1,5, .. d. ""inio, 26. 32,:s. 
-u. 19, ""J 2~ Iftd .. 6 w,..uhod 1OfId .. 28, and 54 ..... 

Ayerag.15·7 . )hny Anl1lgo7·O. Aurag_28-S. 
oftb,IOfId •• ery 
poor,oorue,ood. 

TAB ~tI 17. 

DlJIh/arm.o/t"t CQ",~lipCTt!Uftlw;lh 1'1)/.Ien Qjbothjortlu oj the (hJif, 

n .. Jilim.oI.n ..... Legili"",/.-. llkgiti"",t._"",- Legil.;_u,.;.. 

Sbort .. \yl.d .... ·• J",og ... ,lo,Joow. l.ong .. tylod""w- 8hort ... "lod_ 
,lip, by poll •• or.lip, hy polleno,.lip, b1polle .. or ,Hp, by 1",lto.tI 

~::31~~Jtl~~ :~:~I~~~~~ !03~~IE:~ !·3::E!i~ 
",!"ulo. ou!', contalning ~6 .ul.., COGhill'''g ~ oul ... cont.ain;1f 

HOd,. ~~.:~:\...do. !~;.~~~ .::.~ 

TABLJ: 18. 

lI()thjorn,. <>.I j~~ I'rim~ c.fNJ/Nd wit" Polk .. <>.Ilol"j()n,,' oj 1M udi 

{i1¢}'/iuv<l ........... ILlgiti""'t."" ..... IlIqitimat.""""," ~"lilMt ...... 
ilh.rt~p'im_ l.oog .. -;;Iodl,rlm_ J.., .. g ... ~edprim- Short~ .. h. 

,_,by polle .. ot.,.,.., bypoUenotr<ooe,"ypoUM of.--. bypolJO. 
•• 0_1)"100:1 OdiP:I.hott-olrled ".IiI' : long_.IyIO<! odip : l"n g_.tyl;;J·~ 
~ 80 ...... f.rt,hoed, 8 !lo ....... f.rtillMd, 8 !low .... fertilioed, 8 Aow .... ~~~ 

~~:l~ not ono :~;~7:ID~r; ;~-i.~~~!;~~ ;~~r4f? 
:;.1~4~'. be- ~~.~ 
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We IJOO in thrse 6"e tlloble& the nuulOC>f of CAp&nl,'~ 
an,1 of see<1& produced, by crossing both fonns of tho 
oxlil) in Il legitimate Illld iIIeg-itimate manner "'ith vn{' 
auoth('f, and with the two forms of the Ilfilnl'08(' ll'lIl 
,·O)w8Iil)· I mlly premise that the polleu of b'o of th .. 
shoft-styled oxliJl8 consisted of nothing hut mill1lt(' 
almted whitish C<'lls; but in the third short-styied 
plnnt aoont on('-fifth of the grnins nppeared in n sound 
l'1l",litioll. Ilrnce it is not sUfpfising thllt neitller 
tile short-styi('(1 nor the long-stylt'fi oxlip Ilrodu~ It 

~ill~le 8C('d "hen feftilised with this pollen. Nor did 
thf' pure ro"-siips or prilllI'Ole8 "hen illegitimat<,ly fef' 
tiliaod with it; but when thus legitill1ately fertiii/l('d 
they yi<'II\NI 8. few b"OO<l seeds. The femal(' Of gallS of 
the short--81yled oxlips, though greatly d('teriol1lted in 
power, '1"(' 1'(' in R. mther better oondition than the male 
urgans; for thOligh the short-styled oxlips yielded no 
ilCC(l wh<'ll fertilised by the long-styled oxlips, /Uui 
bardly allY Ilh{'1I illegitimRtely fertilised by pure ('{lVt'. 

IIi VI Dr primroses, yet when legitimltlely frrtilise<i by 
thf';jU Illtt('r 81)('Cie~. especially by tho long'8lyled 
Ilrilllro8<', they yielded a 1ll0d"nHe 8111)]lly of ~oocl 

""". TIIf' long-styled oxlip 1I-1lIJ more fertil(' than th.' 
tbrco short-styled ox lips, and 8bout Imlf its pl1l1('n. 
grain! IlPIM'Rf'ed 8Ound. It bore no 8('('(1 II hell legiti­
mately lerliliSt,.'d by the 8ilort-lityled o:dips: but this 
110 ,1'lUbt WIUI due to the Ladn{'Sg of the pollen of 
till' lllttt'ri for when illegitimately fertiiil!('d ('I'alll(' 
14) I)y its own pollen it produced sonle good seeds. 
tbougb Illueh fewer than sel f-fertilised oowslipfl tlf 

primrosrs liQuid have produced. Tho long.styled ox­
iii' likt'lIi8(' yieldl'(l a ,"cry low R.v('mge of 1IOOd, lUI lIlay 
be IIf'('U in the third oompartment of the four laller 
lables, wh('u illegitimately ferti li!le(l by, and ",hen 

~. :2 
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iliegitiIllillely fertilising. IlUre cowslip8 and primroses. 
The four COrn!!ll)()nding legitimate unions, Ilol\'e\'er, weft' 
moderfttely fertile, and one ("il:, that l>ct,,·(-,(,u a short­
s-tyled cowslip and the loug-styled ox lilJ in 'fable 17) 
WII.!! nearly II.!! fertile as if both pllrenLS had been pure. 
A short-styled primrose legitimately fertilised by the 
!ollg-lIty]t.'d oxlip ('1"lble 18) IIlso yielded !\ moden.tely 
g(W)(1 lwerflge, namely 48'7 seedsj iJut if this short­
styled primroee hlld been fertilised by a IOllg-style<1 
I'riml'OllC it would ba\'e yielde<11I1l avemge of 65sceds. 
Jf lI"e take the ten legitimate unions together, and the 
I('n iIll'gilimate unions together, we sllRll fiud that 29 
IK'r C('nt. of the HOl\'ers fertilised ill R legitimate nlanner 
yielded C>lpsll les, these containing on an aWnl.g6 2i'4 
good nml bad seeds: whilstollly 15 per (-'('nt, of th(' 
fI(merfl fl·rtilised iu an illegitimate mRnner yielded 
Cllpsulctl, these contaiwng 011 1111 a"emgo only 11'0 
good nnd bud 8Ce(is. 

In [\ pnwious part of this cilapter it II'ns shown tbat 
illegitimnte crosses between the long-styled form of 
the primroee lind the long-styled oowillip, find bet"-C('n 
the short-styled primrose lind short.-etyle<\ oowsiilJ, al'(' 
more st('ri lo than legitimRte crosses between these two 
blM'ci(,8; find we DOW see that the same nIle hold.s good. 
almost im·ariahly with their hybrid offspring, whether 
thl'S(- lire cl"08llC<l inter Ie, or with either 1)llrent.-llpeciesj 
so that in this particular case, hut not M we shall pre­
S('ntly ace in otller C8!IeiI, tho same nIle prevails with 
t he pure unions between tbe two torms of tha Silme 
hctefOlltyied specictl, with crosses between tl1'O distinct 
hctcf08tyJ('tl species, and with thoir \lybrid offspring. 

~l-(!ds from tho long-styled ox-li p f('rtiiised by its 
tllI'n pollen were !!Own, and three long-styled p\;mts 
nl.illCd. The llrst of thCile was id('ntiool in every 
chumct('r with its parent. The seoond bore mther 
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smallcr fl o1\cl1l, of a paler colour, almOllt like thO!le of 
the ptiml'06O; the _peil were at linlt singill-flowered, 
l.mt Intcr in tbe &eaIJOll a tall thick IICHPC, bearing many 
flowct8. like that of the parent oxlip, WRB tbrown up. 
The third plnnt likoll·i.se produced at llrst only single­
floll ered l!('apcs, with the Rowel'll mther 8mall nnd of a. 
darker yellow j but it peris.hed early. Tho iK'rond 
plant also died in September j and tho llt8t plant, 
though alt throe grew under ,-cry fuvounlulo .... on· 
ditiolls, looked '-cry sickly. Henoo we limy infer that 
.'I('(>(llings ftOm 8Clf·fertilised oxlips would hardly be 
aUie toe"illt in a StAte of ua ture. 1 wlUllurllrised to 
find dIRt all the pollen-groins. in the first of lhetKl S(>(!(l­
ling oxli ps aPIMlared 8011ud; and in the 8<'OOnd ollly a 
mod('mte numOcr wete bad. 1'h('f16 two plantil, howe,-er, 
had not the power of producing a prolMlr nlimOcr of 
sceds j for tbough left unco\-ered and surrounded by 
pure primrolJC8 alld cowslips. the capsules "-ere esti· 
mated to include an Ilvemge of only from fiftccn to 
twenty &(;(l(ls. 

:From having many experimenta in II/Hill, 1 did 1I0t 

sow the see<l obtAined by crossing both forms of the 
priml'06O and cowslip witb both forms or the oxlip, 
which 1 IIOW regret; but I IllICertained an interef!t­
iug point, namely, the character of the orrspring 
rrom oxiil18 gro.lng in a state or nature uoor both 
primt08C8 and coll·slips. 'i'he oxlip8 lI"ero tbe same 
plsnts which,after their aeeds had been collected, were 
tranil planted alld e:ll)eriruented 011. From the seeds 
thus obtained eight plants were raised, which, whell 
they flowered, migbt have been mistaken for pure 
prillll'08Csj but on close COlll llllfi80lI the eye in the 
OClltro of the oorolla was 8eeU to be of a darker vellow, 
and the pedunclC!i more elongated. As the scaSon ad­
vanoe<l, one or thC8C plants threw lip two lI"ked l!('8IlC'O, 
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7 inche~ ill heighl, whirh bore umbels of floll'crs of 
1116 l!llml' eluu'act('r all befoll', This filct led me to ex· 
Ilmillt' Iht' Hlitt'r plants lifter lhl')' IUld f1o"'(>red and 
w!'~' duJ.t up: alnl I found that the flo~·l'r·pc(hlllell'!! 

"fflll spruug fWIII an cXlrernely short common 8Col)(" 
(If "hid, IIV 'nl{~ ('lUI be found in the 1'"1'(' prirnr08e, 
Il,'n('(\ tll('g(\ plrllIUr fire beautifnlly intermcdiate be· 
tll'{'('l1 t ll(1 oxlip '1]1(1 the primrose, inclining rather 
WII'nrd~ tho laller: nnd we may safdy conelude that the 
plI.l't~nt \lxiiI'S hnd been fertilised by the surrolluding 
prlUlrOlM'S. 

Fnlll! tht' \'ariolls fael!! now gil'en, thero can be 1i0 
doubt Ihat ,11(' ('QmnlOn oxlil) is a hybrid behlel'n the 
!,tI"'~lip (P. t'tM·,. Brit. Fl.) and til(' prillll'l.leC (P. nd· 
!JIn·j" Bril. Fl.), all has been surmised by !!e,'ernl 
hOlfluistli. It is probable that oxlipll may be prodUl.'ed 
\·itll('r from Ihl' l.xmsiip or the primI'Ol(' as Ihe SCfti· 
Ut'M't'r, hut oft(>nest from the latl;:r, liS 1 judge from 
111(, IIIILUro of the stat ions in which oxlipB lire gCllcl'jllly 
found,' Ilud fWIll the Ilrimroao "h;:n crossed by the 
I'<.l",dip being morc ferti lc than, coll\"crscly, tbu oo"lIlip 
I,y the prillll'QS(>. The hybrids th;:m8Cln~fI are also 
rather lUOt'(' fertile when cl'OIl8(!(l with the primrose 
than "ilb thc cowslip, Whiehc\"er lIIay be Ihe lIec(l· 
Il('aring plant, the CfOIIS is 1)I'Ooobly bctw(!('n different 
forlllS of the two SIK'eics: for we haWl lI(!('n that legiti. 
mate hybrid uniUIlS are more ferti le than illegitimate 
hybrid U1IiOllS, :Moroo,'er a friend in Surrey fOlilld 
that 2V m: lips which gteI" in the neighbourhood of 
his honse consisted of 13 l ong~tylcd find 10 sbort· 
,;tyled pi/lilts; now, if the paI'Cnt·plants had been 
illegitimately united, either the IOUI-(' or short·styled 
fnrm would haw greatly prepondemted, AS we sholl 

"1"ee1WotIQ Ihiab.-.d IIard ... "'h'.'Sdcooe G_i",' 1867. pp. 
111,1lf7, 
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hereafter see good reason to belie,'e, The case of 
the ox liJ) iJ interesting; for hanlly auy other in­
stanco ia kliOlm of a hybrid spontanoously arisin~ 
in such large ntlmbet'fl o,'er 80 wide lUi e:l:tentof COUll­

try, The common o:dip (1I0t the p, elaliQT of Jnoq,) 
is found almOliteverywhere througllOut Englaud, wIler(' 
both cowslips alld priml'OSeil grow, In 801110 districts, 
&.!llluH'o lICell near Harlfidd ill SUSS('x and in parts 
of Surrey, spocimells may be found 011 tho bonlel'8 of 
almost ol'cry Ildd alld small wood, I II oth(>r districts 
the oxlil) is comparoti,'e1y rore: lIear my oll'n resi­
dence I have found. during tho last tll'cllty-fil'e years, 
1I0t more thall five or six Iliallt!! or groupe of J)lanl$. 
It ill difficult to oonjooture what ill the cau8C of this 
difference ill their Dumber, It is almoet lle<:E'8:Snry 
that a 1)laut, or !lel'era! plnnts belonging to the saDie 
(onn, of one parent-species, should grow nOllr the 
oPl106ito form of the other JlRrent-apeci~; nnd it ia 
fUfther lIece&snry that both species should 00 fre­
quented by the same kind of insect., no doubt !I moth. 
The causo of tile nue appenmnce of the oxlip in 
~"'ert'lin districts way be the rarity of 80100 moth, 
Irhich in other districts habitually ,'uit!! both the 
primroee and coll'slip. 

Finally, as the co~'s.lip and primroee differ in tbe 
various chal'llCten above sl.ecified.-Ili they are in a 
hig-hd(>gree sterile when iuteref'068C(i,-fUI there is 110 

trustworthy evidence that either 81.eci('8, when 111\­

crossed, has e,'er g il'en birth to the other BI.ecies or 
to allY illtenncdinte fonn,-and lUI the intennediate 
forms which are often found ill a stale of IIntufC have 
been shown to be more Of lCSl! sterile hybrids of the 
lil'llt or scoolld gellerotiou,-we IIl1lst for the future 
look !l.t tho cowslip aud priWl'O!Je as good and true 
.peeies. 
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Primula elati()r. Jacq., or tho Bardfield Oxlip, is 
found in England only in two or three of the eastern 
counties, On tbe Continent it has a somewbat dif· 
ferent range from that of the coll'slip find primrose; 
amI it inhabits some districts where neither of these 
spccics li,'c,· In geneml appearance it differs so 
much from the eomlllOU ol"lip. tho.i no one accustomed 
to see both forms in the living state could afterwards 
confound them; but tIlere is searcely more than a 
single character by whieh tllCy can be distinctly de­
fined, namely, their linea.r--oblong CIIpsllles equalling 
the calyx in ICllgth.t The capsules when mature dilTer 
conspicuously, oll-ing to their lel1gth, from those of the 
cowslip and primrose. Witb respect to the fertility 
of the two forms when tllese are united in tho four 
possible metll()ds, they behave like tho other lletero­
styled species of the genus, but differ somewhat (see 
Tables 8 aud 12) in the smaller proportion of the il· 
legitimately fertilised flowers which set capsules. That 
P. ei«tiQr is Ilot a hybrid is eertain, for lI'hen the two 
forms were legitimately uilited tbey yielded the large 
average of 47 0 1 seeds, and when illegitimately united 
35'S per CIIpsule; whereas, of the four possible unions 
(Table 14) between the two forms of tho common ox­
lip which wo know to be a hybrid,ono alone yielded 
any seed; and in this ease the In-erage number was 
only 11 '6 per capsnle. Moreover I oould not detcct 
a siugle bad poUcn-groin in tho anthers of the short­
styled p, eiutior; whilst in two short-styled plants of 
tbe common oxlip all the grains were bad, as were 
a large majority in a third plant, As tho common 

\y:t!~~ ~ij,.~ledll~~~~~~·S 
i,.llH9,p.29'.!. For the Con· 
tineat, _ iAlOO<), 'G6ognt.ph. 
Ilotanique 00 i'Europe: tom. ,·iii. 

l 858, p.H2. Forlhe Aip8,_ 
'Ann. end .Mag. Natlliit:ml. 
i~ 1842, pp. 15G8I1d~15. 

t &Lillgt""',oMaIlWil.I,,r Ilril_ 
i':hllotan1: I SM'I~2$S. 
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o:r.lip iii R hybrid bct"'oon the primf'Oll6 ami conlip, it 
is nO.t surprising that eight loug-atyled floll'ers of the 
priu\l'08C, fertilised by pollen froID tho long-iltyled 
common o:dip, produced eight capsules (Table 18), 
containing, however, only a low average of seeds; 
I\'hilst tho same number of flowers of tho )lrimTOlle, 
similarly fertilised by the long-atyled Bardfield o::dip, 
preducOO only u. single eapsulo; this latter plnut 
being an nltogether distinct species from tho primrose. 
PIIillt.8 of P. elatior havo been propagated by sood in 
a garden for twenty-tho years, and ha"o kept all this 
time quite con8tant, exoepti llg that in 8Omo ca&e8 the 
Bowen mried a little in size and tint.- NO"ertheless, 
according to Mr. II. C. Watson and Dr. Bromfield.t 
planta lUay be oooasionally found in a atate of nature, 
in "Which most of the characters by which this slJCCies 
can be dis tinguished from P. 1Jen·' and f,"tdgari, fail ; 
but BIiCh intermediate forms are Ilrobably dne to 
hybridiso.tion; for Kerner states, in tho paper before 
referred to, thnt hybrids 8Ometimes, though rarely, 
arise in the Al ps between P. ek!lior and tleri •. 

Fillnlly,althongh we may freely admit that Pn'mula 
t>tris, wlfJllril, and elatwr, as "Well ft8 all tho other 
.pecice of tho genua, are deeoended from a common 
primordial fonn, yet from tho f&eta abol'e given, wo 
must oonclude that tJ\€8e three fOrml are now ft8 bed 
in character as are many others which aro universally 
ra.nked all truo species. Consequently they have as 
good a right to receive distinct .specific Ilames as have, 
{or instance, tho flM, quagga. and zebra. 

],tr. Scutt hM arrived at soJUe interesting results by 
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crossing other hewfOBtyled spe<:iC6 of Primula.- I 
have already alluded to his st.atemNlt, lhllt in four 
instances (not to mention others) a slK'<! ies when cI'OI:I!lC(i 
with a dist inct one yicilled a larger Ilumlxor of soods 
than the same sl)CCiea ferti lised illegitilllCltely II-ith its 
own-foml pollen, though taken flOlIi 11 distinct I)[ant. 
i t has long been knoln\ from the I'C8CQrchesof Rolrentcr 
and Giirtner, that hI-o sJlecieswhen crossed reciprocally 
sometimCIJ differ 11.8 lIid('ly lts is poMiblo in their fer­
ti lity: thus A when erQI!8Cd with tho pollen of 13 will 
yield a large number of seeds, whilst 13 may be crossed 
repented!y with pollen of A,and willllever yield a single 
sood. Now .Mr. Scott shows in several eases thnt the 
samo law holds good lI'heli two hetcf08ty led llpe<:i('8 
of Primnla afO intercrossed, or whell 0110 is crossed 
with a homOlStylcd sJleciea. Bnt the results are much 
more COmlJlicatcd than witll ordinary plants, as two 
hetefOBtyled dimorphic 81)CCios can be intercrossed in 
eight different ways. I will gh'e one instflnce from 
M.r. Scott. The long-f!tyled P . l!ir8ufa fertilis(>(\ legi. 
timatelyand illegitimately with pollen from tho two 
foml8 of P. auricula, und reciprocally the long-8tylcd 
P. auricula fertilillCd legitimately and illegitimately 
with pollen from the t1rO (omlS of P. hint/la, w(l 
DOt IlrodllOO a single seed. Nor did the short· 
styled P. hirsufa when fertilised legitimlltely and 
illegitimately with the pollen of the two (orms of 
P. auriCllla. On the other hand, the short-stylc..1 
P. auricula fertilised lIith l)Qlien from the long-styled 
P. hirnda yielded capsnles containing 011 all average 
no less than 56 seeds j and the short-styled P. 
avt'icuia by 1)Qllen of the short-styled P . hirBUta 
yielded eapsulCfl containing on an a\'erage 42 seeds 

• 'Journ.l,luII.8oe.Don.'yo1.viiL 18(; 1,p.O:lwend. 
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J"f'r ('aptlU lc, So that out o{ the eight IKNlllible unions 
lit>l'Accn the t ... ·o {onus o{ thC80 t .... o sl~iee, six 
"-('I'(' utterly barren, and t ... ·o fairly {ertile, \\'O h",'o 
1It· ... 1I tlI!IO the MillO IIOrt of extraordinary irregularity in 
th ~ rt:~lIits of Illy twenty different ('f'()8!I('g (Tables 
14 to 18), bctwoon the two forms of the o:dip, Ilrilll' 
T\!III', fllld rowslip, i\lr. Scott remnrks, with respect 
ttl the results of ilia trinls, that they nfO Yi!ry surprising, 
IS IIwy sho" liS thllt "the sexual fonus of a species 
IIllInifest ill their respecti" e I)()Wers for conjulletion 
.. ith th08C of another species, physiological Jleculiari­
tif'll which might .... ell entitle them, by ule eri~rion of 
f .. rtility, toll~ifiedi8tinctioll." 

}'inally, although P. toern snd 11V1gan'" .... heu ef08lM!(l 
J..gitinmtely, and especially II'h('o their hybrid offspring 
are el"OSil(!(j in thil IUllnner ... ith both l)(lrel1t-8l~ies • 
• ·el1' decidedly mOM fertile, than when el"088C<l in an 
ill\'l;itimll.lo manner, and although tht) legitimate CJ"\l6lj 
p/f('(!too by Mr. Scott bet .... een P. allricul" and hinuta 
11"&11 more fertile, in the mtio of 56 to 42, than the 
m .. gitimate cross, uO"erthele8lJ it is "cry doubtful, 
trnm the ex treme irregularily o{ the results in the 
nriOll8 other hybrid crosses made hy Mr. Scott, whether 
it can be predicted that two heteroetyled species are 
Kt'neraUy more fertile if crossed legitimately (i.lI ..... hen 
opfOIit{l forms are united) than when crossed illegiti­
IIIllely. 

StlPP/Plnenia"J Notll on tOm6 tMlcl hybn'd Verbaseum,. 

In nil ellrly pliTt of this chapter I remarked that few 
oth~r illsttlneel (..'Qu ld be given of II. hybrid Sl)()ntllne­
ouIy arising in Hueh large 1lllllibenl,Il.nd o,'er M wide f.lll 
nWllt o(oountry, lUI thlltofthe common oxlip; but per­
.Jl'Ilhe number or ,,·ell..ascertained C88CfI of naturally 
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produced hybrid willows is equnlly great.- Numerous 
Sl)Onlanoous hybrids between IICvcl"fll ~pecies of CiSluS, 
fouml near Narbonne, ha\-o been cRreflllly described 
by M_ Timool-Lagl"l\\"e,t aud Illany hybrids between an 
Ae<>rnllallli Orehis ha\-c beenobscn'ed by Dr. Weddell.t 
In the genus Verbascum, hybrids are supposed to ha\-e 
often origillated§ in a state of nature; IIOme of. theseulI· 
dOllbt.edly are hybrids, nnd severni hybrids have origi. 
lu\t.ed in gnrdens; but moat of tllclIC ClUl(!B require,1 as 
Girtncr remarks, ,·erificatiou. Hence tho following 
case is worth recording, more especially as tho two 
species in qUCfltion, V. thaptUl a t\{I lych"iUJ, are per­
fectly fertile when insects are exclnded, showing that 
the stigma of each flower reech·es its own I)OUen. 
Moreover the HOII·erg offer only l)Ollell to insecta, and 
Ila,-o not been rendered attraetil'o to them by socret­
ing nectAr. 

1 tmnsplallted a young wil(l 1)1611t into my garden 
for eXIK'rimental JlUfJXlIICS, and when it flowcred it 
plninly differed from tho two species just mcntioned 
and {rom l~ third which grows in this neighbourhood. I 
thought that it .-as a strnnge \'aricty of V. thapsU8. It 
attained the height (by mcasurement) of 8 {ect! It 
was co\-ered with a net. and ten flowers were {ertilised 
with pollen from tile same plant; later in the season. 
when unoo\'ered, the flowers were (reely yisitcd by 
pollen-ooLlecting bees; ne\-erthelCBS, although P1any 
capsules were produced, not one oontained a single 
eood. During the (oLlowing year tllis sallie IJlant "111 

• )lu W;~hura, • Die ~br"­
bel"ruc!ilung, ole., del Wdden,' 

''''. t ·!llm.daI'A"*<l_dCflScwllOOl 
deToulou.te,'$' III!"rte, w.... 1". P. 28 

: 'A"nalel deo Be. NaL' !J' 
III!"rie,&I.W:m.: ... iiip.6. 

, w ""sOa In nhn 



Cur. II. IIYBIIlD YEllD.o\SCUlIl'!. 77 

left uncovered near plants of V. tnaJMIU aU(llycnniii, ; 
but again it did not produce a Iliuglo &oed. Four 
flo .... ers, however, which were repeatedly fertilised 
..-ilh l)I)llen of V. lychniti', whiJst tile plaut Wfl8 tem. 
porari ly kept under a net, produced four CA11t1UJes, 
..-hich contained fh'c, one, two, Ilnd two &eelis; fit tbe 
i!Qmo time three flowers were fertilised with pollen of 
I'. tOOp'IIf, and these prOOueed two, two, and three 
l!ee(is. '1'0 show how uUI1roductive these sevcn capsules 
were, r muy stato that Il fine capsule from Ii plnut of 
Y. t1tap'''' growing clOllO by oontainoo IIl~wo 700 seeds. 
These f,lets 100 me to /JOOreh the modemtely ... ized field 
..-hence my plant had been remo\'ed, lIud 1 foum! in it 
many plAllts of V. tooJmU Alld lytnnitu 118 well fl8 
thirty·three 11lantll intermediate in character betlH!Cn 
tbl'!<e two &pceie8. 'l'hese thirty. throe )llants differed 
much from ono another. I n tho branching of the stem 
they 1II0re cI08Cly resembled Y. lyennili. than V. tlIGp'IIf, 
bllt ill height tho latter species. I n the shape of their 
II>an'& they often closely approoched V.lycllllilis, but 
lI()1Ue Ihui leaves extremely woolly 011 tho uPIK'r surface 
aud d~l1rrent like those of V. tMpalU; yet the degree 
of "oollinC$il flncl of decurrcney did 110t always go 
I.tgether. 111 the petals being flat and remaining 
"1]0;'11, anti in the milliner in whieh the anthers of the 
lung-(·r stamens were attached. to the fi laments, these 
plants all took more after V. l!!tAniti' than 1'. thaJmU. 
In the yellow oolour of the oorolla they all resembled 
the IAtteupccies. On the whole, these Il lnnta appcared 
to tllke rMiler more after V. lychnitj, than V. tllapru8. 
On the supposition that they were hybrids, it is IIOt a ll 
anomalous c.ircumstance that they should fill have pro­
du('t'(\ yellow flowers j for Girtner crossed white lIud 
1t'lIow·f\0l\·crro. \'arieties of Vcrba8Culll, and tho off'. 
'Pring thus produced ne.er bore floWeN of an inter. 
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mediate tint, hut either pure white or pure yello'" 
flowers, gellCrnlly of the latter colour.-

:My ohserv;l.tions were made in the autumn; SO that 
I wus ahle to collect some half-matured capsules from 
twenty of the thirty-three intermediate plants, lind 

likewiso capsules of the pure V.lychnitia and thapaw 
~rvwing- ill the sll.me field. All the latter were filled 
with ])Crfect but immature seeds, "hilst the eapsulesof 
the twenty intermedinte plants did not eontnill Onto 

single ])erfect seed. 'l'bcse plll.llts, conscqucntly, wen' 
aloolutely barren. From this fact,-from the one pllint 
which was transplanted into Illy garden yielding w]l('n 
artificially fertilised with pollen from V. lychnitia and 
tllap8UB IIOmelKlCda, though extremely few in lIumher,­
from tue circulIIstanee of the two pure species gro"'in)! 
in the same field,-aud from tllO intermediate eharnckr 
of the sterile plants, there can be no douht that the~' 
were hyhrids. Judging from the position in "]lich 
they were cbiefly found, I am inelined to believe thl'Y 
were descended from V. tll«~ as the IKlCd-bearer, l11\d 

V. lyclmi/i' as the pol!en-hearer. 
It is known that many species of Verbascum, "hI'li 

tllC 8telll is jarred or stnlck hy a stick, cast off their 
f1owers.t This oc'Curs with V. thapsu8, n8 1 hayc n.~ 

peatedly obseryed. 'l'he corolla first separates from itH 
IIttaehml'llt, ().nd then the sepals spontllncously bend 
inwards ilO as to clasp the ol'ariuUl, llUshing off thl' 
('orolla hy their IUOYement, in the course of two or 
three minutes. Nothing of this kind takes plaee with 
yO\lllg barely expanded flowers. With Yer~m l~h. 
ni/is and, as I helicye, V. phreniceum the corolla is not catot 

Smith: ~"l. ii. p. 210. I .... 
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off', howe\'erofWn and 8C\'erely tho stem mAy Le Btruck_ 
In this curions property tbe aOOVe-de8Cribed hybrids 
took after V. tlwparu; for I observed, tomy surprise, that 
wh{'u I Ilulled olf tho HO"'or-buds round tbe Howen 
,,·hieh I ,,-ished to mark with a thread. the slight jar 
innHillobly caused the corolla!! to fnll olf. 

'fheso hybrids are interesting under 80veral points of 
vie.... First, from the number found in various parts 
of the SIIIllO 1Il0derutcly-sized field. 'J'lmt they owod their 
origin to in8OCU! flying from flower to flower, whilst 001. 
looting pollen, there can be 110 doubt. Although in. 
~t8 thus rob tbe HO"'ers of a most prooiOllll 8ubllllllll,(" 
yilt they do great good; for, aa 1 118.\"e eliIC,,-bcre 
sho"-n: the IKlCdl ings of V. tlwparu raised frow flowers 
fertilised ,,-ith pollen from another plaut, are more 
,-igorous than thosefll.i.scd fromlelf-fertiliaocl f1o"-ers. 
But in this 118rticular instnnce the in_800l8 did great 
harm, us tbey led to tho productioll of utterly bttrren 
plant!!. Secondly, theiIC hybrids are rcmarknble from 
d iflcring much from ono another iu lIlany of their 
l'har1IoCtcrs; for hybri(ls of tho first generatioll, if 
raised from lIuculti'-Ated pIAIlt!!, are gcu(,l'I111y un i­
f",rID in c1mracter. 'fhat these hybrids belonged I ... 
the lil'ilt gell~nltioll we may I!Ilfely l'()ndude, from the 
II.b:iohll.e 8wrility of all those olNrn'd by mo in a srote 
tlf naUiro and of tho one plant ill my gardeu,eXl'CJlti nf! 
when artificially And repeatedly fertilisod with pum 
p()ll~n, Slid thcll tho number of IK'Cds produced "-115 
l'xtf('lIIcly small_ As these hybrids \"8riod 80 much,all 
,lm08t perft.'Ctiy gm(luatcd series of fo rms,oonnocting­
together tho two widely d istino, pnrtmt-spCclC8, conld 
eHlIily luwo been selected_ 'I'bis Cfl.'IC, like that uf 
the COlllmOIl oxlip, shows that botanist!! ought to be 
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cautious in inferring the specific identity of two forms 
from the Ilfes€nce of intermediate gradations; nor 
would it be easy in the many cases in which hybrids are 
moderately fertile to detect a slight degree of sterility in 
such plants growing in a state of nature and liable to be 
fertilised by either parent-species. 'l'hirdly and lastiy, 
these hybrids offer an excellent illustmtion of a state­
ment made by that admimble observer Girtner, namely, 
that although Vitl.llts which can be crossed with ease 
generally produce fairly fertile offspring, yet. well­
pronounced exceptions to this rule occur j aud here we 
have two species of Verhascum which evidently cross 
with the greatest case, but produce hybrids which are 
excessi,'cly sterile. 
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CHAPTER III, 

Linu,ngrandiJlorul1l,long_.tyled form utler1y.terilo .. llhown_fonn 
po>llen _ Linum ~renne, komon of tlte pi.lit. In Ihe Iong1tyled 
for"'~1I0<DC11111Ied.peeiMOf L;QtllD_I't1Jmor>"""oIIIel" .. 1;" 
J1QKUlardi/l"~inlielf-ferUl;t,.boh.eentbe.:ngJioh .. nd(lcrm ... 
Joqlt"ll ied l'lant.-I'ulmo ..... ; .. aogu.l;foJla obmmtobe .. diotlne\ 
....... Joqg.,1od formoompietel,l!'lf..mIo-PoIl/1'OC1nm rap-
P1",IIl-V&J'ioulo otbtT bele,...lyled g ___ Rubi~MitcbeU • 
........ r~.lmty of the 110 .. 81 ill pain-ll0uat.0nJa_I' ... IIIN, 
,,,,na,bblf<!i/l",renoeIn Ibepo>lltn-gral ... oI1hel..,for .... ;lor. 
IlunotthellanllulliDlbeohort--OIylo:dl'onna1o .. e ;derek>pmeu, 
n<>t .. yul poer(.:.:t_Tbe bde .... lyled .trutlure In the 1I01'~ .. l 
l\uhia"",, ... geOO"lI\lldu8to~n'lnoommon. 

IT 11118 long been klu,:,"u' that 8()\'crui 8~cic8 of 
J. inuilL pl'<,'sent two fl.lrms, and iawing oUserH,.d th is 
(,wt in L. jfaIJllfll more thall thirty y«111'8 fiA'u, 1 "-U~ 
1,,1, after ascerlaining Ihe nature of het<'r(!st)'lisill in 
"riulUla, 10 examine the first species of Linultl wh ich 
I m{*( with. namely, the bcantiful L. grandijlQrtl.lIl. 
Thi .. plant c:cisls under tII-O formil, ()('Curring in aJx,ut 
'~Iual IlUmbcrs, "hidl d iffer little ill struetllJ'(-', but 
J,(1'L'8tiy in (ulletioll. Tile (olillge, oorollu, stllmell8,and 
!,ullen-gmins (the iutter el:amill~1 !Joth distellded. wi th 
'liner "'lid dry) are a like ill tho two forms (l'~ig. 4). 
Till' t1 in"'reno;:(' is confined to tho pisti l j in tilo shorl­
~Iyled fvrm the styles lind t llC StigllllL8 aM only ulxml 
iUl lf t he length of t hose in the long-styled. A lIlur~' 

• TN";"1l111 bl' .Iw .. a thll origin. l paper, '&to Zdllla," 
U. .. lotb,e ..... hi hhre";e .. oImr 186S,p.liI9 • 
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im))o)clallt distinction is, that tho five sligmas in the 
short-styled form dhcrge greatly from ono another, 
/lnd 1)a3S Ollt i.M:tW('('11 the filamonUt of tho stamcnq, 

II 
..... ' ... 110.1(..' ..... 5aort.-oIJled(., .... 

" ' Iigmas. 

and thus lie wi.bin the iuoo of tllo corolla, In til" 
long-styled fOfm tho c!ollgl.lted 8liglllll8 stand nenr!y 
upright, and alteruflto with the anthers. In this latkr 
fo rm tbo loogth of the stigmas "lIries collsiderably. 
their 1I111)('c extJ'Cmities projecting (l \'ell a little noon' 
the anthers, or reaching up only to about their mid,\lt'. 
N('\'crilielcSll, tllerc is nc,'e r tho sligh lest d inicllity ill 
distinguishing betwccn the two forms; for, Leside~ til<' 
dilTercnee in the divergence of tho stigmas, those Ill' 
the short-stylod form no\'cr reach evon w the bit.;w'~ 

uf the anthers. In th is fonn the palliUm 011 the sti~­
IIIlllic 8urf~ are shorter, darker-coIOllrod, and m.m­
crowded together than in the long-s~ylod fonn; lollI 
theso diffcrenC('4j JJC(' fll due merely to the shorleninv 
of the st igma, for in the ,'arietiea or the long-styletl 
furm with shorter stigmu.s, the ralJill oo are llIorocrcm,\(-u 
a lld d",rker-colourod than ill thOiC with the longer 
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stigmAll, Considering the sligoht ami ,·arifl.ble dim.'r­
t'lIe"i 1)(:t" ('Cn the t\l'O forms of thii:l Lillum, it is 1I0t 
~Ilrpriilin;t that hitherto tbey bave been o\·crlook('(1. 

In 18Gl I had eleven plants in my gard(,lI, ('ight of 
IIhil'h wcre long-style<l, aud three short-lltyled. Two 
wry finc long-styled plants grew in a bed fI. h undred 
y.uds I)IT nil the olhcl'!!, and sepnrntcd from Ihem by II. 

",'rt!l'n I)f c,·crgrceIiS. i mark4'{1 twcl l'e fioll'('r<t, fllIIl 
plQc<>d on their IItigmfls n little pollen frollllhe short­
~ty l .. d plants. '1'110 pollen of the t.wo forms is, M 
;ltltp<l, idcutiClli in al)peamncc: the !ltig-1U1U! of th,' 
]llIIg-iityled /lolle .". \lore already thiekly ('()w'f(-'(I "ith 
thl'ir OWI\ pollcll----!lO thickly that I ool1ld lIut fill,l 011<' 
IHll(' sligma, allll it 1138 late in UU' 1ICR801I, namely. 
s,'ptt'mber 15th. _\Jtogcthet, it !l('('med IllmQijt chil,liQh 
t'J expect any l'CSult. 'xe\·('rthelc>;iI (rllll1 my t'Xp.:ri-
1Il'·nl.s on Primu lll, J had faith, and diclnot hesitllow t" 
IIlllkr th .. trinl, bllt eertainly ,lid not alllidpnte tlu­
full resnlt wh ich II'ns obtained. The gcrm(onllof thC'lf< 
h'pln' 1I()\ler~ al! swelled, and ultimntdy li;{ fine Cill'­

~ul\'~ (thl' s('Cd of which germilllltetl on the fvllowiuf!; 
year) /111,1 two IlOOr ('npsulcs were produeed: only fnllr 
I'ap>lul('3 shnnking oft·. These SillIle tllO long-styk,1 
plants 1)rQ(lllc«l, ill the OOllflJe o( th(> summ(·r. I. 
l"U1 number of /Iv"'enc, the stigm/ls "f .. hiI'll In· ... · 
.... )\"t·n~1 with their own pollen; but thl'yall pronO(I 
Ib;.llut~'l)' oor",u, 1111.1 tlleir 1!I'rmell8 ,lid IIr,t /'n'u 
,.,·IL 

TIlt' nine othcr !l!lIlIts, si;{ long-styl(·.l IInti tlin·,' 
shQrt-styled, grew 1i0t '-ery fur npllrt in my 110"(,1'­
gard"u. F our of Ihcsolung-styled plnnts prodnced uo 
",,·u""·'lpsulcsj theflfth produced 111'0; (lIId the remai n­
ing oue grew 80 dose to II short-styled plnut that 
th .. ir "'ranches touched, nnd Ibis l'rQ(iueed twelvo ('0.1>­
Mdra, bnt they were poor ouea. 'l'he case WIL'! ,lilTen:'nt 

II:? 
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"ith the short-styled plll.nts, 'fhe one whiell grew 
dose to the long-styled plant produced ninety-four 
im perfcetly fertilised capsules eontuining a multitude 
of had 8!.'Cds, "ith iI Illod~'rnte number of good onego 
'l'he two other short-styled plullts growing tog-ether 
were small, heing partly smothered by other plants : 
they did not stll.ud wry close to any long-styled plants, 
rd they yiclclctl together llineteell capsules. These 
f,lets sccm to show that the short-styled plants are mon' 
fertile \Iith their 0,,'11 pollen 'hun arc the long-stylet\. 
lI11d IIC sh'll! immediately S(''C that this probably is th(· 
('a~ .... , Bnt r suspect that the difi'torellcc in fertility Ix--
11H'Cn th .... two forms IIRS in this installee in purt due ti) 
II (l iMinet e!lllsc. I repentedly watched the fl owers, and 
"nly Oll<;e saw 0. humulr-Ix-e mOlllcnto.rily alight on 
"lle, find then fly ,may. If bees had visited thescH;f1}.1 
I'I!lnt~, there Co.llllot he iI doubt that the fuur long­
~tylC<.1 plfllllS, which dic\lIot produDC n single capsu le, 
"ould IUH'C borne o.u abundancc. But scI'ernl tillles I 
~flW smnll di]lt('ra sucking til(' /lOIlers; and tlleSt· 
insects, though uvt visiting the JlVI\('fS with allythin!t 
like the regularity of Lees, Il'ou ld carry II. little polleu 
frolll one form to tho other, espccinUy when groll iIl!t 
HeM together; alld the stigmas of the sllOrt-styled 
plnllts, diverging Irithill the tube of tho corollft, would 
be more likdy tlulli the upright stigmas of the long­
~ty led plants, to receive a smnll quautityof pollen if 
brought to them by SIMll inSt'Cts, MOreol'('f from th(, 
g-reuter llumher of the long-styled thun of the short­
~t~·l('(l Iliants ill the gunlen, the lat/.('r would be morl' 
likdy to r('ccivc pollen from the long-styled, than tlu· 
IOllg-styled from tho short-sty led, 

I ii 18G2 1 f1}.ised thirty-four phlilts of this Linlllll in II 

hot-bed; and these consisted of sevcntccn long-styled 
ilnd seventeen short-st,ylC<.! forms. &'Cd sown later in the 
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ftower-gar<icn yidded lIC\'enteen long-atyl(,(1 ami twel\'e 
ahort-stylcd fOMnll. 'l'hese fflolll jUlItify the statement 
Ihat the two fonulI are Ilroduced in abont equal uum­
bers. The Ihitty.four IJlants of the first lot were kept 
under II net which excluded all inseclll, e:oL:eept sueh 
minnie ones /UJ Thripll. I fertilised fou rteen long-styled 
Ho"ers legitimately II-ith pollen from the short-atyled, 
lIud got elevcn fine ~OOd-CllpSlllc8, which oontlliueU Oil 

IIIl a\'cruge 8'68001.18 per capsule, but ouly (Hi nppeuT('I.1 

10 be good. It lOay be well to state tlUlt ten seeds is 
Ibe 101lxillllllil IJroduction for a capsul(', find tllRt onT 
I·limate canllot be very fa\'oumhl e w thill Nortb-Afriell.JI 
I)lant. On throe occasions tbe stigmae of nearly a 
hnQllrcd flotl cr8were fertilised iIIeg-itimate l),lI-ith thei r 
own-fom) IlOlie ll, takeu from !lCpamte plants, 80 lUI to 
Ilrev{'ut 'lily possible ill eO .... -..;u (rom clOIC inter-breed_ 
ing. )1all), other flowers "ere ,\I!IO produced, which, (IS 
before slat('(l, must 11111'6 r('(:ei\'ed plenty of tlu:-ir owu 
pollen; yet from all the80 flowers, borne by the 1!C\'en­
teen long-sty led plllll1.8, onlY ,throe c(lpsulcs were pro­
dllccd. One of these iuclud('(1 no 8C(!(1, !lud tbe other 
two together g(lve only fi\'e good seeds. It is prolJo,ble 
that this millCruble product of tll'O half-fertile cllp8ules 
from the 1C\'entecn plants. each of which must have 
produced at least fifty or sixty floll-ers, resulted from 
Ih~ir fertilisation with poUen from the short-/jtyl('(l 
Illalllll by the aid of Thrips; for I. Il\ade " great 
mistake in keeping tbe two forms under the sallie net, 
.-ith their brunches often interlocking j and it is sur­
prisillg that 1\ greater number of lIowel1l w(>ro not 
aceid(>lltally fertilised. 

'I'\\elre short-8tylcd flowers were in this illl~tance 
C>l8tnlU\(l, lind afterwards fertilised legitimntely II-ith 
pollen from the loug-/jtyled form j and they l)nxInceJ 
IOven fino eupenlcs. These included on an a\'cmge 
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7·6 8('('(b, but of apparently I-"(ood see<1 only 1'3 per 
t·apl!ule. At thl1.'e S('pamto l imes nearly II huudJ"('(1 
lI<)wers w('ro f(·rtiliscd iU<'git imllte ly with thei r own­
form ])o\lrn, taken frolil sepnn\lo plants; and I.\U' 

merous olher ilO\lers \lere produced, mnny of lI·bich 
Iilll.st baw l'('(-eil'('(l theirOll"n poll(,lI. FrOin fllllh("<C 
n,)wers Oll the &e\'enWcn short-styled p]lInuoll ly fiftC'eli 
(·f1.]lSules nere produc-ed, of \\·hich only del'en eon, 
InillOO nny good 8('('{1, on !Ill aW'rage "·2 lX'r Nl.llSule . 
• \~ remarkl'\] in the <'"RSC of tho IOllg-styled pl,m'£:, 
,,(lUle e\'('1\ of thNl(' CIllll!!U\<'8 nere perhalli! the produ<:t 
f)f a little 1)011(·n Il(>(·identally fullcn from the adjoinin~ 
/luners of the olher form 011 10 the stigmas, or tmn .... 
l)Orted by Thrips. Newrtiu:icS8 tho short-styled plllnts 
t'<'('1l) tu l.N:< sli!-(htly more fertii(J \I-ith their 0\\"11 \,o lien 
thnu the Ivug-styied, ill the pro])()rtion of fifll-en rop .. 
~lll('f' to tlll1.'e; nor can this difference be accounted 
fur by the ehorl-styi('(\ stigmfl! being more lillble to 
l'ff""Ci\"e thpir 0\\11 pollen than the long-styled, for tlw 
reverse is the ('aJ;V. 'l'lw g«'ater self-fertility of Iht> 
~hort'sty i et! flowers 11M likewise sholl II in 18Gl by 
Ihe plllnts in my flo\\er-gRroell, \\weh were left to 
Ihemseh-cs, IIml were but spllringly \'isited by in8('('f.s_ 

On necOlmt of the prooobililY of some of the flo\\"(·r!J 
IIIl tho plunts of both forllls, II-hi('h Ilere ('(.In· red under 
the Sfllnc net, ha" ing u...'C1I legitimately fertilised in 
lUI aceidentnl manner, tho rcilltive fertility of the t110 
legitimate nnd two illc~tilllato unions ennnot Ix­
('Owpared 1Iilh certainty; but judging from the 
number of good seeds per CIl.Ili!ule, the differellee '11"&8 

11.1 least in the mtio of 100 to.) i, and probably mueh 
grenter. 

Rildebnmd tesled my results, but only 011 n sin,lde 
short-slyled plllnt, by fertilising IIlfIIIy flowers II-itb 
their o'lnl-fonn I)()Uell; and these did not prodnce any 
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~1. 'rhis confirms my suspicion that 8Om(' of the 
(ell' ('.apsulf'll Ilroduood by tb~ foregoing seventeen 
~hhrl-styl{'d Illants ~'ere tho product of accidental 
It'gitimllto fertili!!a.tiou. Other flower!! on the salile 
plant were fertilised by Hildcbmnd with pollen from 
the long·st.yled form, and all produced (nlit.· 

'I'he Ilbsolnto sterility (judging (rom th(' eX)leri. 
ments of J801) of tho long·st.yled plauts with th(>i r 
1I11l\·form pollen led me to examine into ils allJ'mJ'(!llt 
('ltllse; Il.nd the I'Cllults are 80 curion! thllt they are 
w-orth ghillg in detail. Tho experim('ntil were tried 
"II plants groll'n in pots Ilnd brought BlIe(:clll!ivt'I~' 
into the house. 

Finl, Pollen from II. lhort-styled plant WRS placed 
"n tho fh'e Btiglllll.8 of a long-styled lIower, and thesc, 
a(tl'r thirty hOlll'll, \I'ere fouml d~I)ly IlCuctmted by a 
multitude of Jlollen·tubel!, far too nUIl1('rons to be 
('Ollllted; the stig-mus had also becomc di8C<llolired 
and tll-isted. 1. reJleated this eXJleriment 011 nnotller 
/lolH'r,1I1ll1 in eighteen hours the stigll\8l! wen) pene­
trlll~1 by n multitude of long pollen.tubes, TLis is 
""hat migltt luu'e been expected, liS the 1I11ion ie 0. 

legitimote one. The convel'l!8 experiment WIUI likell'ise 
trie·d, lind pollell from a long.styled f1ow{'r WIUI lliaced 
un the stigllltU of a lborf...sty led flower, and in tW-('Dty. 
fOllr hOUr!! tho 8tigllllUl were dillO()lollred, tllisted, lind 
peuetmtcd by nUlllerous pollen·tubes; and this, ngain, 
is ""hat might ha\'e ~n expected, tU the lin ion was 
"I('gitimah' on(', 

Smmdl!/. Pollen from a long.styled 1I0w('r \flU! placed 
on a ll flV03 Rtigmus of a long·styled flower on a flClmrn te 
plllllt : after llinok!cn Lours the Btignlllll were d isflCcted, 
Dlld only a sillgle Jlollon·gmin had emiued n tnbe, 

•• 1M. 7.eitung.'Jan. 1, ISGi.p.2. 
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And this WM a. very short Ol1e. 'fo make suro that tIl\' 
\,ol1en WI\.!! good, r took ill this case, and ill ltIost of 
t1l(' other ('Q.S('s, pollell eith('f from the SIlllle f\lItll('r or 
from the Mmc flo .. ·cr, and pro)'e<1 it to 00 good by 
placing it on the stigma of a llhort-lltylf'<! plant, alll i 
fonnd 1)II/Il(-roU.J pollell-tubefl emittod. 

Thirdly_ It:-,)('"at.e<i llll!t cXI)('"rimcl.lt, and plrwed 0\\"11-

form pollen Oil all fiye stigmas of 11 long-styled flower: 
aftN nincteen hours anci )\ half, not one single grain 
had emiuro it~ tube. 

J'ourlJ.ly. llepeated the experiment, witb the saltl(' 
I'{';!nlt after twenty-fonr houri!. 

Fiftld!J_ Uepcatcd lastexperiment.,aud,after lei\\-ing­
pollen on fo r nineteen hours, pnt on un additiOfill1 
quantity of own-form pollen on all five stigmas. Aft('r 
tlll interval of throe days, the stignU\8 were eXJlmined. 
and, inst(>n(1 of being discoloured aoo h·isted, tbey 
were straight and fresh-ooloured, Only one grain had 
('mitted a quite short tube, which Wl\8 dmwll out of 
the stigmatic tissue without being fuptUN!l1. 

The following experiments fire more striking:­
Si:dhly. 1 Iliooed o .. -u·fonn pollen 011 throe of tht· 

digmM of a 10llg-.;tyled flower, alld pollen (rom a 
short-styled flower on the other twe stigm81J, Aft('r 
twenty-two hours these two IItignul! were liiscolunred, 
slightly twisted, alld penetrflle<I by the tubes of nu­
merous pollen-grains: the other three stigrnnll, (-'()\-eretl 
with their own-fom\ pollen, were fresh. and all the­
I)()llen-gmins were iOO8e; but 1 did uot diSiJeCt the 
whole stigma. 

&veil/My_ Experiment ft'peated in the same manner, 
",·ith the Mme fCIlult. 

Eighillly_ Kxperiment repeated, but the Btigmt18 were 
carefully examined after an interval of only fh-c bOlln! 
and a balf. The two stigmas with pollen from a 
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~hort-styled fio,,"Cr were peoetl"llted by iIl1l1lln("rnbl(' 
tuix>;l, ,,·hieh were lIS yet short, and Ihe stigmllS Ihem-
8('ln~ were not at all discoloured. The three stigmas 
('.wem:1 "ith their own-fonll pollen ,,·ere not ll'Clle­
II'I'k'(l by a single I)()Uell· tube. 

Nilll.lIly. Pnt pollen of Il short.-styled flo,,-er 011 n 
single long-styled stigmn, !\lId own·form l)()lIen 011 the 
other fuur stig-nul'!; ufter twenty-four hOlll'S the one 
stigma WM 90IllCwhllt discoloured und t"isted, lind 
pell<'tnued by IIl11ny loug tubes: the other funr stigmus 
IIwe ql\ite strnight nud fresh; bllt on di.88CCting them 
I found thnt three pollen-grains had protrudoo "ery 
~hort tubes into the tifl!!lIe. 

TeAlJd!l' nepealed the experiment, lIid, the same 
f(';Iult after tll·eoty-four hO\1I'S, exccpting that only tllO 
olnl-form grains had penelmted the Btigmatic tissue 
"ith their tu bes to a ,-cry short d<'Jlth. The one 
digma, which was occilly penctrated by 1\ lUultitude 
of tubes from the short-styled l)()llen, presented (I 
COll.~l)icIIOIlS differ<!lloo in being much curled, Ilnlf­
shrivelled, and discoloured, in ooml>luisun II-jth the 
other four slnlight lind bright pink stigmllS. 

I ooliid ruld other experiment.!; but 11108e now 
f!"in'n amply 8nflice to show that the 1)()l!en-gn.ins of 
n shurt-styled flowcr placed on the stigmll of II long­
~tyl('d flower emit fI, llIuhHllde of tubes after 811 in­
len'al of frout th-c 10 six hours. and penetrate the 
ti3$lIo Ilitimotcly to a great depth; lind thnt after 
tw('nty-four houl'S the stig-mllS tilU.S IJenetmted cIlUugo 
rolour, becollle twisted, nnd apl">(,.}f IUl lf-wither<!d. 011 
the other II/md, pollen-grains from II long-styled lIower 
JllrlOOd Oil it.! own BtigmllS, do not emit their tubes 
after lUI interwtl of II. dllY, or oven three daY8; or Rt 
most on ly three or four grain.s out of fI, multitudo emit 
their tube8, and thl!8e apparently 1I0,'er ll'CuOlmte tIle 
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8ti~mn.tie ti8/!ue deeply, lind Ille sti~mf18 tliemselw's 
do not soon become disoolollf('(llIlId twisled, 

This I!('(!IIIII 10 111(" aIo r('lllllrlw,hl{, phy~iol~ielll fnet. 
TII(' IlOlIen-!!,mins of tile two forms Are undistilll;lIish­
I1hle under Ihe microseop('; The Hlif.(l1las (lifft:r only in 
I"ngth, degree of uh-ergen<.-e, 8ml in the size. shade of 
culour, lind approximation of tlit'ir pnpillu:. these latter 
(lifi\'rences being varillble Ilnd nppAr<'ntly due merely 
10 tho degreo of elongAt ion of the sligma. Yet lie 
plninly see That the t"o kinds of pollen and the IIlO 

~Iigmns Are lI-idely dissimilar in their mutual reaction 
-ille 8tigmas of each fonn being alm08t IlO\\"(·rless 0 11 

their 0In! pollen, bnt Cftll:!in!!" throng-h !lOme myste­
rious inlluen<.-e, flPIM\rently by simple ('Oulad (for 1 
('Ould deWet no I'iscid ~retion). the llOllen-gmills of 
til(' opposile fonn to protrude their tubes. It mny be 
iSliid that 1110 tllO IlOUells and Illt' IlIO atigmfl8mllhullly 
T«.'<fgnise each olher by !IOlile means. Taking fertility 
liS the criterion ofdistinetuC8Il, it i8 no exagg-eration 10 
say that tho pollen of tho long-styled Lintlm f1ramli­
florI/III (and oon,'ersely that of tim other fo rm) has been 
brought to a degree of difi'ereillintion, with TClJpect to 
its act ion 011 the stigma of the Mine form, COrre8llOlId­
ing "-ilh that existing between the JlOlien and stigma 
of epeci<'8 belonging to distinct g('llt'nl. 

!A'nulli ptreftnl!.-'l'his specit.'!ll Ie conapicuously helero­
slyled, .\.9 has been noticed by iK'veml authors. 'l 'be 
pistil ill Ihe long-styled form is lIearly t"-ice fI8 long Ill! 
thllt of the short-styled. I n the llltter the stigmas are 
SlIlnller and, d il"crging to II greater degree, ]1llS8 out 
lOll dOllu betll cen the 6lnments. 1 conld detect no 
llifi'erell ('c in the two forms in the sizo of tho 8tig-nulIil' 
INlpilJ,e. Tn the long-sTyled fo rm "lolle the stigmatit 
sllrf(lC('8 of tho Illature pistils twist round. !IO fI8 10 fnet' 
the eif'Cllmf('renee of the flower; bllt to tbis point I 
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,hllil pf'eS('lIlly return, Differently from "-jllll ()('('lIrs in 
L" 9raooijl()rtl.m, llie long-slyi('(i flowers lia\'c SIIlmeIlll 
hardlYlUoro "UUI halCthe lenglh oflhOil(' in Ihe shorl­
styled, The 8i:w of the poUen-grnins ill nlthcr HlfiaLlo; 
afl{'r !IOUIC donbt, [ hal"e come to the oonclusion tlUlI 
ther(' is 110 uniform difference bet""e-cn the gnlins in 
the tll'O (\)rms, 'rho long stamens in the short-sty led 
furm project to 1101\\0 height al)()I"e the corolla, and 
Ih('ir filunl('nts ure coloured blue IIpparcntly from ('X­

po..,ure wthe light. The authors of the longer stamens 
,-w«'8l)Qnd ill height with the lower part of Ihe stigmas 
of the long-styled flowers; and the anthers of the 
short(-r S!.amens of tlle latter colTeSl)Qlld in the Mille 
ml\nn~r ill height 'II-ilh the 8tigmllil of tho shorl-styled 
HO'll"era. 

I roised from 8OC'(1 ,"enty-six plallts, of ""hich twelve 
1)l"I)n~d to be 10llg-styled and fourteen Ihort-st~'led, 
Thpy flowered well , but were 1I0t lurge phUl IS, As I 
d id not expect them to flower 110 soon, 1 did not trt\lls­
piullt them, nnd they unfortullately grew' lIith their 
hrllndu'-8 closely interlocked, All the plunts wero 
oon·r(·;J under the MUle net, oxcepting olle of each 
fornl" Of the flowers Oil the long-illtyl<'<i plillll-H, t.1Ic1\"e 
,,'ere ilI('gitimatcly fertilised with their "1I-n-fOflll ))01_ 
II'U, tllk('1\ illc\'ery CfL!Je from a separato plltnt; and not 
onp set a seed.-capsule: twol\"o other ftow('nI were legi­
liulIItely fertilised with po!Jeli from short-styled flowers; 
find they lOt lIille capsules, each ineludillg Oil an 
fln"rogo 7 good secdll, ten being tho maximllUl li llluoor 
(> \w produced, Of tho lIowers 011 the short-styled 
I)ir\\\t-'l, twelve were i llegijjmntely fert ilised wi th 01111 -

furlll 1)Q[]ell, ullrl they y ielded one capsu le, including 
Iml)' a good seeds; twel n) ot her flowen were legiti­
mately fertiiil!('d 'II-itb pollen £rom long-styled 1I0wen, 
and these protillced nine <:'ftp8ulei, but one 'II-lUI bad; 
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tho eight good capsules contained on all avenlge 8 
good 1ICeds cnch. Judg-ing from thc number of seeds 
per capsule, tllo fcrtility of the two legitimate to thnt 
of tho two illegitimate uuions i8 as 100 to 20. 

The numerous flowers on the clevell long-styletl 
plants umler the net., which were notfcrtilistXl, llrodueed 
only three capsules, including 8,4, and 1 good seells. 
' Yheiher these three capsules were tho product of acci· 
dental legitimate fertiliSlltio n, owing to the bnUlches 
of tho plants of tho two forms interlocking, 1 will not 
pretend to decide. The single long·styled Ili!lllt which 
W,1.3 left uncovered, and grew clOS<l by the uncovered 
short-stylcd plant, produced the good pod9; but it 
was a poor and smaH plant. 

The flowers borne on tho thirteen short-styled plants 
under the net, which were not fertilised, produced 
twelve cnpsules, cont.lining on an averoge 5 · 6 SOCIl8. 
As SOIllC of tlwile capsules were very fine, and liS fi\·e 
were bome on one twig, 1 suspect that some minute 
insed hlld IIccidentaHy got under the lIet and hud 
brought pollen from the other form to the flowers 
wuich produced tL is little group of capsules. 'l'he one 
uncovered short-styled plant which grow elOS<l to til(' 
uncovered long.styled plant yielded twelve capsules. 

I 'rom these facts \\"0 have somo reason to belio\'e, !IS 

ill the CMC of L.9randijloruIII, that the short-styled 
plants are in a digllt degree more fertile with their 
own pollen than are the long·styled plants. Anyhow 
we have tbe clearest evidence, that the stigmas of each 
form require for full fertility that pollen frolll the sta· 
mcns of corresponding height belonging to the opposite 
form should be brought to them. 

Hildebrand, in the paper lately referred to, confinns 
my results. Ho Iliaccd a short-styled plant in his 
house, lind fertilised about 20 flowcrs with tl:lCi r own 
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I)QUell, and aoout 30 with pollen from anoclu:r Jllant 
~Ionging to the &lUlle form, IIwl these 50 /lo""en did 
lI<)t set a sill~le capsule. 011 the other baud be ferti­
lised ,100nt 3u flowers witb IKllleli from tho long-styled 
form, and tllese, with the exception of two, yielded 
,"apllul{'fl, OOlllailii ng- good seeds. 

It is a. singu lar fuet, in oolltmsl ""ith what occurred 
in eho Cll8C of L. grandijl()rum, tlilit tho IKlllen-gruius of 
ootll forms of L" Iltrenne, when llinced on their OWI1 -
forll) sriglll/llI, emitted their tubes, thou~h this action 
did 1Iot lead to the IlroducticlII of 1J(>e(1s. .\.fter lUI 
illlcn-al of eighteen hours, the tubc8 lM"!llotrnted the 
~tigmllti(' tissue, bllt to ,,-hat depth I did not ascertain. 
In this case tho impotenoo of tho 1)Qllen-gn'Iius on their 
""n stigmatl 111118t J.uwe been duo either to the tubes 
Ilot ft'liciling tho onlles, or to their not aeti"g pro­
pNI)' after T('N'hiug them. 

'I'1l(J plunts ooth of L. perenlUJ nnd gr(mdifloruln gre,,", 
as nlreilily Bented, with their branches interlockeJ, nnd 
with 8C\,res of fl owen of tho two forlllS close together j 
Illey "erll «wered by a ra.thercoarsc 1i01, through \\h il'h 
Ihe \\iud, whell high, passed j und such minuto inseclS 
as Thripeoould 1I0t,of course, be excluded; yot we hayo 
","'"n that the utmOl!t possible IUllOUlltof accidental fer­
lil[.sation 011 I!e'"enteen 10llg-slyled !)!rIllIS in the OlIO 
(:!\.lIe, !lllli on e lc,'cu long-styled plauta ill the other, 
n-sulted in the I)roduction, in each ease, of th~ 
poor eapsulCfl j 80 that II-hen thll propcr insecta nre 
,'xciuded, the "-ind does hurdly IIl1ythiug in tho WfI)' of 
,"nrryingo l)Qllcn from Iliulltto plnnt. J nl1udo to thi IJ 
I;I('t ix'enuso ootltuists, in spc!lking (Jf Ihe fertii iS!ltioll 
ofniriOllll 1I01lel"8, often refer to tho wind or to inseet8 
II~ if the n!temntil"o wore indifferent. Tilis violl", ne­
,~)nlin~ to myexlM"!rienee, i8 entirely erroneous. When 
Ihl'lI-ind is tho agent in carrying lKll1en, eithor froll! 
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ono sex to the other, or from hermaphrodite to herllla· 
I)hroditc, we Cllll recognise structure lUI Ilumift:'lltly ad· 
apted to il$actiou a9 to that of inseclll \II-hon these are 
the carriors. We lICe ad.lptntion to the "iud in the in­
cohcN!n(.-(J of the pollcn,-ill tho illor<iiMto quantity 
prodllC<'(\ (!\!! in the Couiferre. Spillflge, &o.},-ill the 
dallgling- anthors w('11 fitted to shake out the »ollen,­
ill tho absence or small size of the perianth,-in the 
protnlsion of the stigmas at the period of fcrtilis.lt ioll, 
- in tho flowcnI being prodUCClI before they 11N! hidden 
fly the ICllvcs,--IInd in the stigmlUl being downy or 
!)luUlOilC (lUI in tho Gr6.111inere, Oocks, &0.), 80 as to 
secure the chanee-blown grains. In plants Ilhieh ar-e 
fertilised by the wind, the 801fers do not secN!te noctar, 
til('ir poll(,l1 is too incoherent to be el1sily oolle<:ted by 
inSC<'ts, they have not bright-ooloured oorollns to serY(' 
'Ii! gui(\(-!I, lind th!'y are not, as far lIS 1 have seen. 
vis.it.NI by insects. When inSC<'l4Iare the flgelllS of fer· 
tiliMtioll (I1ml this is incompllrRbly the moro frequent 
caac with hermaphrodite plants), the wind plays n" 
I)(lIt, but we lICe 1111 endless number of adnptutioIU! tv 
eIlllure the Mfe transport of tho pollcn by the Ih'inft 
IOwkcrs. These Rdaptatiollsllre llI08teasily rcOO<,;nised 
in irregnlar flowers; but they nre present in r('glllur 
flowen, of which thOilC of Linulll offer II good instull('f·. 
>L!! 1 will IIOW enden\'our to sho"'. 

L hj'\'e already nllutled to the rotntion of CRch seJla· 
note stigma in th(· long-styled form of L inulI) permllt. 

In buth flO r ins of tho other hewI"()l!tyled species and in 
the hVIllO!lt~'led spccies of Linum whicli 1 hn\'e sccn. 
tho stigmatie surfaces fnee tho centre of the flower. 
,,·ith tho furrowed bacb of tho stigmlUl, to which til(' 
styles are attached, f',ci ng outwards. This is the ens;· 
with tho stigmas of the long-styled flowers of L . 
ptrtnlliJ whilst in bud. But by the tillle the flowen 
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have expautlcd, tho ih'c stigmfl.S tllrist round 80 118 to 
face the circumference, owing to Ihe torsion of that 
part of the style "hioh lies \J{'u{'at h tho stigma, I 
shonld state that tho fh'o stigllltul do lIot always tllrn 
round completely, two or throe 8Ometim<'8 facing 
only obliquely olltl1'ards, i\[y observutiOlls were lllil(ie 
during October; uutl it is not improoobio that enrlie r 
in tho ~nson tho torsion would lul1'o heel! more (.'0111-

pleto; fOf ufter two or turee cold IIml 11'ct dllys the 
movemcnt was ,"Cry iml>crfectly I>crformoo. Tho 
flowers should he eumiuoo shortly aft.c r their ex­
IWlns ion, lUI their duratioll iii brief; liS 800n 119 tho\" 
begin to wither, tho styles OOoollle II pi rally t1\iill ... ~1 
all together, the origillaJ l)OSition of tho l)II rl'! being 
thuill08l. 

Ho "'ho ",ill oollllNl.re the structure or tho whole 
fl owcr in Loth fOfms of L. perenn' and {fI'arwijlorum, 
81ul,1I8 l limy add, of L. flavulII. will not doubt aoout 
tho mooning of this torsion of tho stylC!! in the one 
form I\lono of L. pereune, lIS well fI8 tho 1Il(,lIning of 
tho divergence of tho stigmas in tho short-styled 
f,mn of nil th ree speciC!! , It is ab&olutdy Ilccessary 
lIS 11'0 kno"" that insecl'! should cnrry pollen from 
tILl) flOl1'CnI of the ono form reciprocally to those of 
tho Olher, l ullCCl'! >.re Ilttm.ctcd by fh'c drops ()f 
lleeUlf, 8('Ctelro cXh>riorly at the I.Jage of tho stnm('n" 
!I() thllt to reach these drops they must inil('rt their 
prohosci! les oul'!ide the ring of brood 61l1mcllt.s, \)(0.. 
twecn tllf'1Il nnd tbe petals, In tho siloft-sty lt}(1 fvnn 
of tho lIoo,'e throe species, the stig lU lIS fu.eo the axis of 
tho fi()11'cr; lind Imd the styles retnincd their original 
upright nnd ecntrnlj)OSitioll,llot only would the Slig­
lUllS ha\'o pre!!clltcd their baeks to tho insects which 
8ucked tho /lowers, but their frout (lnd ferti le 8urfares 
would hare heen IlC!NUll.t.OO from tho entering in!!C<:L'I 
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by the ring o( bl"Oftd filaments, and would nC\'er han' 
I"('('eircd any 1)I)lIell. A1'I it ill, the slyl('l! diverge 
aud pllSS out betwccn tho fil,lInents. After this move­
meut the short stigma" lie within thc tube of the 
corolla; and their pllpillolls surfnccs being now tumcd 
upllards are ncccMftrily bnlshcd by ("'cry entering 
iusect, and thull rc('('ive the l"t'<Juired pollNI. 

In the long-~tyled (orm of L. gralldijorulll, the 
IllmOl!t parallel or slig4t1y di\'ergin{!: suthers and 
stignUis project a littl(> Illx)I"o the tube o( tho 8OIIIewl1111 
("(lII(·,\I"e flOWN; (\lui they stund direcUy O\'er tho open 
~]lIlce IC'ldillg to th t· drops of nectar. COIISC<JlICIIt1y 
lIhCII insects visit thc floll·crs of cillier form «(or the 
stamens in this spedes occupy the 8IIme position in 
both (onn8), they will gf't liLcir forchcads Of IlroboecidCti 
\lell dllilted lI-ith tho oohcrelll pollclI. ~\s fIOOn as thcy 
,·isit the floll-crs of 11i(' long-styled form they \1 ill 
IIE'CCSlIIlrily lean' pollen 011 the proper sur(noo of th(> 
!"Iollgated stigmlls; I1l1d \Ihen they ,i~it tho sllOrt­
slyle .. [ flo\lcl"iJ. they "ililcalil polJcu on tho uptumed 
stigmatic sUrfllCl'8- ' I'hll~ the sti~ma9 of both fonn~ 
will rccei,'o il\(liffcrclltiy tim 1)I)IIell of Loth fonns ; 
but "·0 kIlOW that the pollen aloue of the opposite (onn 
(·t\uses fcrtilisatioll. 

In tho CMC of L'IJeTenne. affairs aT(> armuged more 
l)('rfc(;lly; for tho shunellS ill the two forms stillld al 
different heights, lIU that pollen from tho anthers (.f 
tho longer ~romCII~ will adhere to olle IlIIrt of an 
ill!ICCt's bod", .md II-ill nfterwards be brus.h('d oft· hI· 
th(> rough siigmas of the longer pis-tils; \lhiliJt IXllle;, 
from Ihe Rnth(,flI of lho shorter stRmcus will adhere ttl 

.\ different part of the insect's body. and \\"illafier\lHrd~ 
be brushed off by tho stigmas of the shorter pistils: 
lind this is what is r('(luired for tho legitimate ((·rtilisu­
!ilm of Loth forms. 'j 'he corolla of L. lJeI·enne is 1IIOll' 
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eXptllld('(1 than that of L. !lrandijlcrum, al)(I the IItigmll.;l 
of the longo-8tyled fonn do not diverge greatly froUi 
one nnothcr; nor do the stnmclUl of (' ither forlll. 
Ilt·1K'C inllOOtll, ('81)CCiaiJy mther small OUC8, will 1101. 
insert their probollCidcs betll·eell the stigmull of til .. 
long-stylcd form, nor between tho nnthCnJ of c ither 
form (Pig. 5), but will strike against th(,lll, nt ue!lrly 
right Iluglos, with tho bMks of their head or thorax. 
X,)W, in tho long-styled flowers, if cneh stigma ,lid 

Fig. 5. 

------~ 

not Nlate on its axi~, iusects iu ,·isiting tllCIll woul,! 
!!trike their h('!lds against the bacb of tho stigllIlUl; liS 
it i~, tlwy striko ngniust thnt surface wh ich is co\-cret\ 

• t neglect«l 1.0 gd ,l,..w;ngo &o.u I'ubll:ih<ld eng .... ;ng. iii. 
-'obnm"""" lIower.nrtbetwo well·k'''''''n .kill enlurotl...,u,*"y 
ron.... lIut l l r Fill''' haa made in the proportlolll.l lioe or til" 
IMo.bo",.krtchol"kIolr".tyled parl& 
....... f"''''d~l ll>et:ime ... ..,<1 
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with pupillm, with their heads already charged with 
pollen from the SUlmcns of corresponding height 
bonlC by the flowers of the other fOfm, and Icgitinmte 
fertilisation is thus cnsured. 

'rhus we can undershllld tho meaning of the torsioD 
uf tho styles in the long-styled flowel"S alone, !IS wcll 
tIS their divergence in the short-styled Howers. 

One other jXJiut is worth lIotice. III boronieal work! 
Ulany /lowen are said to be fertilised in the bud. T hill 
~tatomellt generally rests, liS far as 1 CIln discover, 0 11 

the anthers opeuiug ill tho bud; no evidence beillg 
adduced that the stigma is at this period mature, or 
that it is not subsequently aeted on by pollen brougbt 
from other flowers. Iu ihe caso of Oepfw.lrmthera 
gralkJ.ijlora I Imye 8ho\\1)· that preeoeiow and purtial 
!!elf-fertilisMion, with subsequent fulJ fertilisation, i~ 

the regular course of events. T ho bel ief that the 
flowers of many plants are fertilised ill tho bud, that 
is, are perpetually self-fertilised, is a most effectual bi~r 

to understanding their real structure. I am, however, 
far from wishillg to assert that some flowers, during 
certain seasons, are not fe rtilised. in tllC bud; for I 
havo reason to beliove that this is the case. A. goo I 
oi.JSCn'er,t resting his belief 011 tho usual kiud of 
t'\'idcnce, states that in Lillum Austriacum (wlJieh is 
heterostyled,and is considered by Planchon as a variety 
of L. peren1<8) the authers o])eu the evening before 
tho expall!lion of the /lowers, and that the stigmas are 
then aLmost always fertilised. NowlI"e knoll"])OSit ively 
that., so far from Linam peren~ being fertilised. by ita 
OWll jXJllell in tho bud, its OWII pollel! is as IKlwerlC'Sll 
011 the stigma as so mueh inorgllnic dust. 

£ilium jlavum.-The pistil of the long.styled form 

•• FerUU",Ii<m or Qr"hid .. ' t '~;tu,l .... ur la G~. DOL,' 
p. H18.-2nd edit. 18n, p. 8t . H. Lecoq. ISM, low. Y. p. 32$. 
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9. 
of this 'l)OCiet! i9 nearly twice lUI long as that of 
the short.-atyle<l; the stigmas nro longer Bud the 
papillm coorscr. In the short-styled form the stigmllll 
di,-crge and pass out between the filamcnti, as in the 
previous species. The 8Ulmens ill the two forms differ 
in length; and, Wllllt is singular, the authen of the 
longer stamens are 1I0t 80 long lUI those of the other 
rorm; wthat in tho short-styled fonn hoth the stigmas 
lind the anthers lire shorter thun in !h(J long-styled 
fUrln. Tho pollen-groins of the two forms 110 IIot differ 
in 8i7.('. As this spc<:ietl is prop.lgutcd by ('utlings, 
gen{'mUyall the plnuUI in the same h'll.rden belong to 
the &lIue (ofm. I luwe inquired, hut 11It\'c nover heard 
of il.8 seeding in thisoountry. CA!rtainly Illy own ])iantll 
ue\'(!r pfO(lu(:ed a single seed as IOllg lUI I ]Kl88eSSCd 
only 0110 of tho two forms. After considerable search 
r l)fOCUrc<i both fonns, but from want of time only a fell 
tlpcrimcnts were made. Two 1)lants of the two forms 
,,-ere p lautc<l some way apart in Illy garden, and W(:ftl 

not (>(Ivercd by lIets. ~I'hree flowers on tho long-styled 
plant were legitimately fertilised with pollen from tbe 
8horwtyled plant, ulld one of them set a fine capsule. 
No other CAI)$ulcs were Ilnxillcc(1 by this ))llIlIt. Three 
ftOW('fII on tho short-styled pl:mt woro legitimately 
rertilised willi pollen from the long-styloo., and all 
three produced capsules, oontuillin~ n:specti"ely no 
It'o)i than 8,0, and 10 seeds. '!'hretl othl'r nowers on 
this plant, which had not been arlifi<:ially fertili.aed., 
produced cllpsuies eonffiining 5, 1, and 5 seeds; and 
it is quite l)()SSible that pollen may have been 
brought to them by iuseets from the 10ng-stylNl. plant 
groll·ing in the sumo garden. Nevertheless, as they 
did not yield half the number of seeds ooluparet! 
with tho other lIowers on the salllO Illant which had 
bel>n artificially and legitimately fertilised, !Uld 118 th.· 
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~hort-styled plaul..'J of the two I)!'t"' iolls 8fK'Cics I\lll)l\­
h:lltly e\'inco Slimo sl ig-ht Cll I)8city (or fcrtilisotion \lith 
tilf'ir own-form polll'n, th('8() till'('() capBuil'll Ulay haw 
1 ~'('1I the product of srlf·fl'rt ilisatioll. 

Besides tho tlm'~' 81){'cies now des<'r ibrd, the yelloll­
tlowt·re.:1 L. COTymbtlerlwl is ceflainly hctcrostyle<l, 
Ill! i~. according to 1'Ianchon,· L. lKi.lsdqWes. 'rhi~ 
,",tanist is tho only ono 11 ho seems to IHwe in(ern'<1 
tllllt hete~tyli~m mij.(ht luwe lIOlliC important fllll('· 

ti"lhli bt.'urinl-\" Dr. Alefeld, who hns mauc a specilll 
~tl\dy of tho g'rnll;l, ~lly8t that about hulf of the sixty­
Hi'll slJC('irs klll)\\u to him arc hct;;rostyled. 'l 'his L~ 

'he cu.se with L. Irig!Jnllm, which d iffers 80 much fro'" 
Ih(' other SP('Cif'3lhflt it hus i.JeI:.n formed by him into 
1\ ~li8tinct W'IllI.ll.t According to th(' 8Il.II\O fluthor. 
none of the ilIM'1:'iPS which inhabit . \.me rica aud 11ll' 

tnpe of G()(M1 IIOIMl I\re heterostyled. 
[ hal'e cxaminM. only thrco hOIll08tylcd &pcci('~. 

namcly, L. lI~itatiuimumJ angU8tijolilwl, find cath(lr/i· 
cum. 1 rnised J II plants of a VllTicty or t ho Iirst-llfIlll('(1 
~pCciCll, 11m} tuc$(', when protccted \lnder a lief. fill 
produced plenty of seed. ' r ho flowers, Bcrord ing j .. 

II. )fiilier,§ fire fre<plentcd by bet>s Hlld moths. Wiln 
I'CIIIM'Ct to L. rotliarliculI., tho salllO nn lh()r shows that 
tho flowers an) 80 Ctmstmcted that they clln (fC('ly 
ft'rtilise Ihcm3(' lv('II; but if ,'isitcd by in!ICct.s they 
might be cross-fertiliJ!Cd. ITe hIlS, however, only onM' 
.'«'CIl tho f\O\\crs thus visited during tho day; but it 

• Hor:>ke ... ·Lond.'nJoum .. tol 

1~.?~Slt~:~:.L ~~7\St.b, 
lKG:l.p.28I. 

t Hii nolimprobJoble lluotthe 
.. me.! gMIUO, H ugnnL ... iI h~tero-

i,~!Plt~lI~hoDQI.:r:f~';" t",~ 

J<'1Imr.tot IloIaDY,' 18tB, ..... 
yiL p. 62$jtobep .... i'led wido 
~.l:Omh'ibultlierWI;· .. ~ 

;:,~. ';,~I{L:..~~:n=,~= 
6,ma,;n....,lylnilo>1lgu Uperr.DI ... • 

I 'Die llef"'rhlun~ <11>. U'" 
mati,' &~'.I" H,)~, 
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11'-'1) \)(' 8118peetcd thnt they are (rcquC'ntt'tl dllrin~ 
Ih,· ni;?bt oy 8111nll molhs fOf tltt' IIILk{' uf Ih{> fin· 
miuuh' droJliI of nectar secreted. J.astJy, L. L",ri6ii 
i~ "'lid by l'lflllc!lOn to bear Oil th(' SllUI{\ "llInt 1I0\\el'>' 

lIilh 8tallll'll~ lind pistils of the SlIme ht·ighl, RIII\ 
"Ih('f's \\ilh tho I)istils either long'cr or shurlc'\' than 
th'l SliUIWllS. This case formerly aI11}(,1Irf't1 to m(\ 1111 
l'x tMlordillllrY one; but I am no\\ in<"iillt"J to brii('w 
that it is ono m('\'cly ofg-reat \'ilriilbility,· 

PUl.llOSAUlA (BoIlAGINE.V.), 

Puil1W)naria o~·nal; •. -HildebMlntl ht\.ll llULlished t 
a full 1IC('()lLnt of Ihis heterostyled plant. The pistil 
of til ... long-styk,,(1 form is twice 1\8 IOllg ,\9 that (If tht· 
Bh"l't-ijlyk-d; lIud thestamen,s differ in 8 c<'IIT(·~I)(mdill;:. 
though ('O!W('I'se, mnllner. '1'heI'C is no marked di!"· 
f.·rt·II("" in tho silnl)E) or state of 8nrface of the stig-mu 
in tho t\\O forms. '1'ho p'olleu-gnlins of the shol't­
styled form (Ire to those of tho long-styl('1111S 9 to 7. 
or as 100 to 78, in length, Bnd BS 7 tu G in uJ'(>n.dtl" 
Th('y do !lot differ ill the appellmnee of th('ir ('Outent.;, 
TIl<' ('Ol'lilla of tho ona form diffel'll in shall!' fl'(lm that 
uf tilt' other ill n('arly ilia MIll{' 1Il1l1lllt'r n~ ill Primu'!,,; 
bUl Ot'~idCII this dilT('I'Cuoo tbe flo\l,t'nI of Ihe 8hort­
.t~·It'd are genemlly the larger of till' two. Jlildl'­
brand ('olk>clro 011 the Siebellgeuirgt', 1('11 \liM IODg'­
lIyl.od and t(ln short-styled p!'lIlu. 'I'hl' (ormer bor~' 
:!zI9 fiOIH'nI, of which 186 (i.e. 61 pcr ("~nt.) hll<l set 
fruit, yitliding ]'88 seed pcr fruit. '1'11(' tCIl short­
lIyk>d piliuts oore 373 flol'!'cnr, of IIIIk-h 262 (i,(I. 

£I The Com let Work of Charles Darw, hn 



'02 llETEROSTYLED DIMORf'IITC PI,AN1'S. CRAP. II I 

70 per cent.) had sot fruit, yielding 1'86 seed per 
fruit. So that the short-styled plants Jlroduced many 
more lIower5, and these set a mlher larger llroportion 
of fruit, but the fruits themsches yielded a slightly 
lower average number of seeds than <li<l the long­
styled plAnts. The rosultsof llildebmnd'sexperimentll 
Oil the fertility of the two forms are given in lhe fol­
lowing table:-

TAaLE 19. 

PulmonaM 'ffi:'"al" {/rom llil<kbranrl}. 

I ,"m~ ""~ I'­t~~. ~~. ;~'E .. 
1"':t~;~;;7i%~t .b:D!:,~I'~": 'b"rt:}I-"-I-"-I~ 

•• 1 16 br poll~. ~f.th.r plaDt of .. m. so 0 0 
r.,,,"~ •• trl.d fto .. ~rs, 14 by .", •. pon··'I' I 

f."m. JII~ilim.t.~.loD •..• 

Short ... tylod fto,:,'rs, by.poll •• or lo.g_}-"---"-I~ 
1I!lod. u,gl"rn~ . ______ _ 

~bort .. trlod Ho"' .... 11 by ow. r,1I"'1 I 
HbYI'"nenofoth.,. pl •• to .. n .. 25 0 
form. llIeiitim.t."n,o. . I 

In the summer of 1864, before I had heard of Rildl'-­
brand's experiments, I noticed some long-styled plnntt 
of this species (named for me by Dr. llooker) growinj;!; 
by themselves in (\ garden ill Surrey j and to my 
surprise about half the tloweJ'il had set fruit, several 
of which contained 2, and one contained even 3 seeds. 
Tnese seeds were 80wn il\ lny garden and e1eyen 
seedlings thus raised, al1 of which proved long-styled. 
in 8CCOrdnnce \\'ith the usnal rule ill 8ucb cases. Two 
~'ear8 afterwards the plants were left uncovered, no 
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olher plant o( the same genus groVoing in my garden, 
and the flowers were ,"is.ited by many bees. ~rhey II('t 
an dobullduuoo o(~.iI: (or instance, I gathered trom tl 
lillgle plant mther less than haH o( tholJCCds which it 
had Ilrodut. .... >d, a lld they numbered 47. 'l'herefore this 
illegitimately fe rtilised plant lIIust ha,'ollrodllC<'d nlxmt 
100 seeds; that id, thrice !Ii! many fig ono of thc wild 
long-styled plants col looted on the SiflUcllb"Cuirge by 
HildeLrnnd, and which. no doubt, IIIld been legitimutely 
fertilised. J II the following year one of my Illnnts 
""Ill oo,·cl'C(l by !~ net, and e,·en under thC!!e un­
favourublo conditions it Ilnxlueed 8!)Qnto.nooll.illy II 

fow &0008.. It should be obsen·OO that III the Rowen 
atalld eithe r almOlit horizontally or Imllg oollllidemhly 
dOwliwdol'da, pollen (rom tho short 8tamellS would be 
likely to (aU 011 the stigma. Wo thus 800 that tho 
English long-styled plants ""hen illegitimately (erti­
li.l!(ll.l were highly fertile, whilst tho German Illants 
Bimilnrly treated by lliidehnllld were com pletely 
sterile. !Low to account for this wido d iscordanco ill 
Ollr resu lts 1 know not. llildebmnd cultivated his 
plants in ])Qu nnd kopt them for a timo in the I!OU8(', 

whilst mine were growli out of dool'S; and he think.!! 
Ihat thill diifcrenee of treatment may 118\'0 caused 
Ille differenoo in our results. But this does not IIPI)Cal' 
to me nearly a 8uffieiellt e.lllS(', although hill p la ll ts 
were sli~htly less Ilrodlleti,'o tlmll the lIild on('IJ gJ{l\I.-i ll~ 
Oil the Siebcngehirge. My plants exhibited no tell ­
dency to becomo Ct]ual-styled,so lUI to 1080 their proper 
IOllg-styled e!JI\fjlcter, as not rarely happens under 
cult ivll.t ion with sevcrnl hetcfOSl,y lcd species of IJri _ 
.mlla j but it would nppear that they 1\1\(1 been gTOutly 
affotted in functioll, either by long-coutinuflll elllth'l\­
tion or by some other eallBC. Wo ahli ll see in a 
(uturo chapter that hctcl'Olltyled plants illegitimately 
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fertilised during Bel'ernl lIut-ecssive generationll !lOwe­
thnC8 become mofC self-fertile; and this may Jla\'e 
been the mw .... ith my 8tO<'k of the preS('nt 8peeic~ 
(If l)ulmollaria; Lilt in thill case we Illllllt iWIurne 
Ih1\t the iung..f!tyled "lanUl "ere at first lIufficicUliy 
fertile to yield IIOrne seed, instcud of beillg abiloiuteiy 
f'elf-steril<l like the German plants. 

Pul",oMl"ia UII9us1ifolia.-Scedlings of this plant, 
raillCd from plf\l\ts growing wild in the ble of Wight, 
wcre llIlUlL'li for me by Dr. Hooker, It is so clOl!Cly 
allied to the Ill8t SpeciCII, differing ch.iefly in the shape 
lind spotting of Ihe letwe&, that the two ha\'e!Jeen con­
~idered by wl"ernl eminent botall isls-for instance, 
J3entlUlIlI---f!81IlefC\'lIrietiC8, ]3ut,ll8wesimllprC8Cntly 
1Il'C, good o\'idenoo ClIJl be 1188igned fo r rnnking them 
liS distinct. Owing to the doubts on this h{'ad, I tried 
whether the two would mutually fertilise one anotb{'r, 
'I'wph'e 8uort-styled £Io,,'ers of p, anguBiifolia were 
legit imately fertilised witl l pollen from long-styled 
\llnnts of p, officina1i~ (which, lUI we have just seeJl, arc 
modrrutely self.fertile), but they did not proch,,:e a 
single fruit. 'rhirty-si.x long-styled flowcrs of P. 
fmgIJlIi'fol.ia were aliio illegitimately fertilised during 
two seasons ",-ilh polJen from the iong..f!tyled P. 
oQiciJW.lil, but all thcse flowers dropped off un im­
prcgl\ated. Had tho plants !Jeen mero varicties of 
the I!nmo sl)()Cies thcse illegitimate eroB8C!l wou ld 
probably hRl'c yielded somo seeds, judging from my 
SUect'81S ill illcgitimately fertilising tbo long-styled 
flowers of P. officinali.; Rnd the tweh·c legitimat!' 
(,I'OI!SC!J, il\stead of yieldiug- 110 fruit, would almO/!\ 
ecrtaiuly lu,\'o yielded n considerable Ilumbrr, namely, 
nbout nine. judging from the results gh·ell in the fol. 
Jowillg table (20). Tberdol'(' P. oliicirwlil and un!JWii­
folia alJIJCar to be good. Rnd distinct IIpecies. ill 
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('0IlfO"1Iily wilh other important fllllctionni differences 
bet,,'cen them, immediately to 00 describe-d. 

The IOIl;(-8tyled lind short-styled flowers of p, anga,­
tifolia differ from ono ~\llother in 8trueturo in nearly 
tile 81une mOllner as those of P.officinalia. But in the 
aceompanying figure a slight bulging of the corolla 

Fig. 6. 

in the 10llg-slyled forni, where the flnthers nro scflted, 
has been overlooked. My 8011 William, who eMmined 
a IlIrb"fl number of wild plants ill tho Isle of Wight, 
obiten'ed that the corolla, though "ariable in 8i1.(', ,,'as 
gt'lll'rally larger in the long-styled flowers than in the 
short-styled; lind certainly the largest corollas of fill 
were found 011 the long-styled planls, nnd the smallest 
0 11 tho short-styled. Exactly tho reverse occurs, nc­
rording to Hildebrand, with p, officinalis. noth the 
pi~til8 aud stamens of P. angust(folia, vary much in 
1"lIAth; 80 that ill the short-styled form the distml(:e 
l)('l"ccn tho stigmll and the anthers vnried from Jl9 
10 GJ dh'isiollll of tllC micrometer, and in the long­
Ityled from 115 to 112. From an a\'erilgc of 1IC\'ell 
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meflsurements of each form the distance between these 
orgaIl.'! in the long-styled is to the same distance in 
the short-styled form as 100 to GD; so that the stigma 
in the one form docs not stand on a level with the 
anthers in the other. The long-styled pistil is 80m(:­
times thrice as long /l.S that of the short-styled; but 
from III) average of ten meMurements of ooth, ita 
length to that of the short-styled was as 100 to 56. 
'J'he stigma varies in being Illore or less, though 
slightly, lobed. The anthers also vary much ill 
length in both forms, but in a greater degree in tile 
long-styled than ill the short-styled fonn; many in 
the former being from 80 to 63, and in the latter 
from 80 to iO divisiolls of the mierometer in leugth. 
From an average of seven measurements, the short­
styled anthers were to those from the long-sty led as 
100 to 91 in length. Lastly, the pollen-grains from 
the long-stylcd /lowers varied between 13 and J \'5 
divisiom of the micrometer, and those from tbe sbort­
styled betwcen 15 and J3. The average diameter of 
25 grains from the latter, or short-styled form, was 
to that of 20 grains from the long-styled as 100 to 
!Jl. We see, therefore, that the pollen -grains from 
the smaller authers of the shorter stamens in the long­
styled form are, /l.S IIsual, of smaller size than thOllO 
in tIle other form. But what is remarkable, 0. larger 
proportion of tbe grains were small, shrivelled, and 
worthless. This oould be seen by merely oom pariD~ 
theoontenb of the anthers from severa.l distinct plal)t;! 
of ench form. But in one instanoo my SOli fOUlld, by 
cOllnting, that out of 193 grains from a long-styled 
/lower, 53 were Imd, or 27 per cent..; whilst out of 
2G5 grains from a short-styled flower on ly 18 were 
lxul, or 7 per cent.. Prom the condition of the pollen 
ill the long-styled form, and from the extreme varia-
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hilil)' of (111 Ihe organs in both fomls, we ma.y lM!rhal)S 
Sllill~t Ihat the plaut is undergoing (I c1ul.Ilge, (llId 
~nding to Jx.romc direeiolill. 

)Iy lIOn collected in the hie of Wight on t~·o occu­
lions 2()2 plnnts, of which 12'> were long-styled Bnd 
i7 short-styled; 80 th(lt the former were tho morc 
ll llnH!rons. 011 tho other hand, out of 18 plnnts raised 
by mo from ~, only 4 wero Joug-styled Illld 14 
Mhort-stylod. The short-f!tyi(l(1 1)lnllts IK'<'med to my 
lIOn to produco a greater number of flowers than the 
long-styled; anti ho camo to this conrlusion berore a 
simi lAr stntement had been publiilhed by JliJdebrand 
with reepeet 10 P. offici,.mi.. l I y 8011 gathered len 
hranchee from teu different plAnu of both forms, and 
found the uumber of Howers of the t~·o fonus to be all 

100 to SO, 190 being short.fltyled 8ml IGO long-styled. 
With P.offiC'illaii8 the differenC<', nccording to Jlilde­
brand, ill tWeli greMer, nnmely, IIS ] OO nowel'll for the 
short-sty led to i7 for the long-at,yled plants. 'L'he 
following tnblo shows the reenll" of my ex peri­
mcnts:-

TABU 2(). 
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W (l 800 in tbis table tlUlt the fertility of the t"'O 

legilimate unions to that of tho two iII<'gitimate 
togelhl:r is as 100 to 3.), judged by tho proportion of 
fto"rl'8 "hieh IJrodu('('(\ fnlit; lind /Ulloo to 32, jlldged 
by fhe lI\'emge number of 8('('(is lK'r fruit. But the 
smull nnmlK'r of fruit yirlded by the 18 long-styled 
flo\\(>l'8 in tho first line was prooobly fl('(>id(,lltnl, lind 
if 80, tht' d i/l'l'n)u('e ill the proportion of I('gitimstdy 
and illC'gitimately fertilised flowers whieh yirld frnit is 
l'<"nlly g-n."lt('r than that repn'SI.'nt(,.'(! by the n\tio of 
100 to 3,'), Tho 18 long-styled flowers illrgitimatciy 
fertili!l('(t yi('lded IlO seeds,-Ilot e\'en R H'~libre of Olle, 
l'wo long-styl(>(l lliants whieh were IJlllC('(luu{\('r Il net 
produced 138 flo"'ers, besidt'S thOllC whieh were art i­
fieially ft'rtilised, and none of tht'llC set IIny fruit; nor 
did some plants of the same form which wero pro­
h'('u"'(\ during the neltt 8U1l1l1ler, Two other IOllg-
6tyl('{1 pliUlts were left Ull(xwen,<l (nil the short-styled 
plnullI hnving been pre\'iously ('o\'('rrd up), and 
hnmLI(!-OOe~, whicll had their fon;hrads white with 
pollen, incessantly visited the flowers, 110 that their 
stigmf18 must II/H'c recei\'ed an abumiunec or pollen, 
yet thCIIC flowers did not prodll~ ft single fruit, ' Ve 
may therefore conclude that tho long:-slyled Illants 
are absolutely oorren with their own·form 1)()lIen, 
t1lOugh broup:ht from a di;!tinct plant, In this re­
spe<'t t!wy tliffer greatly from the long-st.yled EJlgli~h 
piau", of p, o..tJicilUlli. which \I'ere found by me to 
be lIlodrnurly self-fertile; but th£'y agree in their 
beha\'iour with the G('Tman Illtlntil or p, offici1ll.lli8 
cxperiment(!d on by Hildcbrand, 

Eight<'Cu short-stylerl flowers lcgitimlllcly fertilised 
yiC'lti(·d, lUI may be lIC('ll in 'L'uLlc 20, 15 fruits, eadl 
huving on allll\'ernge 2'6 seeds, :Four of these fmits 
coulainf'<1 the highCiit IK&ible numlX'r of se...,<I8, namely 
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I, and fonr oth~'r frnits ('()ntaillt'd t'/l.{'h 38('(!(}s, The 
12 illegitiuu.te1y fertilised short·sty led lIolI't' 1'II yielded 
7 fruits, including on an a,'emb"tl 1' 8{) 8('(.'il; and ono 
"f tb,·'*! ftu iu conhliued the maximum number of 
I lK'(.-..lg. 'I'his resu lt is very 8urpri~ing in t'Ontrast 
with the ao.wlute barrelHlcss of the hmg-styl(,d f10ll ers 
II'h (:1I illl'1-(itim!Ih'ly fertilised; IIIltI I IIIIS thus led to 
ntlcnd ellrefully to the degroo of lIC lf.fert ility of ihe 
6hort·st~' l e( 1 plnn\.;!. A plant belonging to this furm nnd 
C\!\'0red uy 11 lwt bore 28 IIOlr01'11 besitl('i! those which 
had 1x"'1l nrtificinlly fertilised, and of all these only 
til'\) IH·uduc ... -d 1\ fruit cueh including asi ng- Ie see..1. This 
high drg-K'e of flClf-sterility no donbt depcndi!<! IUcrely 
un th(' stiglilM not rcecivi llg any 1)()lIl'n, or 1I0t a suffi. 
dcnt qlUmtity. .For I.fter carefully co\'cring a ll the 
long-llly l.-..i pltmu in my gorden, lIC\'eml 8hort-l!tyled 
II\nntl! "ere left e:q J08e(I to the "isiu of humble-bees, 
ami th(·i r st ig mal! will thus IlIlVO f'I.'CCived llienty of 
short-stylt-..J IJOII t' IL; and now nbont half tho fl owers, 
thus illegitiuUltely fertilisi!<!, set fruit. 1 jlHlge of this 
proportion partly from estimntion .uul pfirl.ly from 
having eXiullulf .. 'li three large bmncbc~, Ilhieb hnd bomo 
:H 1I0II'ers, and these IJroduced 10 fruit... Of the fruiu 
Ill'Oiluced 2.'l3 were collected (many Ll'ing It'ft nn. 
gathcretl), aud these included on an aH'rnge 1'82 
!!('('(l. No ICM than 10 Ollt of the 233 fruits included 
tho highest ))()SSible number of 8Ceds, MIIlt'ly 4, Rnd 
31 illclutl('(l 3 seeds. So lI'e IIC(l how highly fertile 
th('sc IIhort-styl{'(\ plants were when ill('gi limately fer­
tilised with tht'ir owu-form pollen by the aid of bees. 

The great diOc renee in the fertility of tho long and 
short-styled fl owers, wben both lifO illrgitimatdy fer_ 
tilisrd, is u unique case, 11.8 f,\r !.IS I have observed with 
hcte n:lll tyletl plants. 'I'he long-styli!<! flowcl'8 when thus 
fertilised arc utterly barren, wllilst $bout half of the 
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.ilort-stylcd onCII produce <lI\llIJuiel, and thetIC include 1\ 

little abovo two-thirds of tho number of s('cds yielded 
by them when legitimately fertilis{'d. 'l'h~ sterility of 
the ill{'gitimateiy f{'rtilised lougo!ltyled /lO\\·{'nI i~ ))roir 
ably illereM<'J loy the d('lcriorllted oonditiOIl of their 
I)()Uen; lu.'n·rthclesa thilt 1)()llcII was higillyeftlcient 
Wh{,ll aPJllit'c1 to lile stigmas of the shOrl-sty led flO"{,N. 
\\ ith SCH:oml species of Primuln the IIhort-etyled 
flowers !lro much more sterilo thnn the lung-styled. 
when both are illegitimately f{'rtilised; anti it is a 
wmptillg view, M fonnerly remarked, that this greuwr 
IIterilityof tho IIhort-styled /lo\\'enl ig a special adapta­
tion to chock IK'lf-ferlilisntion. >l8 their stigmas nre 
eminently linble lu reccil'e their OWII I)()llen. 'l'his view 
is even still more tempting- in tho case of tho 101lg­
styled fonn of Linum grand~"orum. On tho oth{'f 
hand. with Pulm(Jlluria UII'l1l#lIj!Jliu, it is {'vid{'nt, from 
tho (molln proj('Ctiug obliquely Up"ardll, that pollen 
is much more likdv to fnll on, or to be curried 1.0" 
iul!CCts dO\\1\ to tho 'stigml1 of the short-sty letl th'lIl ~f 
the long-stylod flowers; yet the short-sty led instead 
of being moresl{'rile, llIJl1 llroteetioll against so:,:lf-ferti­
lisauOIl, 11m far lUore fertile tlmn the iong-lltyll'<i. 
\\'hen both are illegitinilltely fertilised. 

Pullllonari" (lZUrM. nccording to lli ldchnUld, is Hot 
hderostylerl.-

t'rom an CXlIJnination of dried lIowCl'll of ..t",.i>lrkia ./*fubi/u, 
IOCnt me"'" Prof. ...... Gray, I formerly thought that Ihie pb.nl. 
a member of lhe Boraginca!, ..... heteroetyled. The pistil 
varies to an extraordinary d('!{n:Ie in length, being in 8OIllI!! 

II)OOimmstwiooMiongllllinothel1l,andthepQintof in.llertion 
of the smmcnslikewi.se l'>&ri811. Jlnt on raising numy plants 
fl'Olll!!red, llIOOn became convinced that the "'hole C8IIIl Wall 
one of mcro ,·ariability. The 11l1It-fonned !lowe,", a~ apt to 

• '))ie GOICbleehter·\"alhdlllag lit; <lea Pbuun,' ]1167. p. S7. 
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lave ,tamelU IIOmcwhat arrested in dcvelopment, with vcry 
little pollen in thei r a nth(!rfl; and iu ueh Oo.·ertthe lltigma 
I'l"Ojeeiilabove the allthel'll,whilstgenera1l1 il.tan,ls bolow and 
fIOI6elinlct on ale .. el with them. l eonid detoet no difference 
in tholli~oorthe pollell-gnr.inor in the nrudunlo( the atiguu. 
in tbOI)1aulllwbichdifferOO.lIlOIItin the above reepoclll; audall 
of theall, when I)roiecloo (rom the IIIlOeI!II of inill()('Uo, yielded 
plenty of "oods. Again, (rom staternen18 mado by Yaneher, lind 
rroll1 a lHl>!ty inspootiou, I thought IItfif!lt that Iho allied 
A"d,wa r'r~lIIi. And HeM"," t>ulga'~"'ere hetOl'Olltyled, lout soon 
IJ8.wmy <,rror .. From inFormation gh-en mo,lcmmilled dried 
Howel"ll or Ilollother ul(>rni.>e rof tho DoragillC8l, .A,,,tbia hi.pidi,­
.i"",ool1oeted (rom .eever.ll sil.efJ,lIud though tiJeeorollll., 10-
Ktltherwiththcinc1udedorgaUJI,differoo.l much in len!,'l.h,thero 
,,·unollignofhetel'Olltyli.w:l. 

POL\""OO~U.v. FAOOPYRUlf. (POL\""OOS'ACEN.). 

Hildebrand has sbown that this plnnt, the l'Ommun 
Buck," heat, is hetcrostyled.- In the long-etyled form 
(Fig. 7), the three stigmal! project considerably aoonl 
the eight short stnmens, nnd stand on a level with the 
authers of the eight long stamens ill the short-styled 
form; lind !IO it is ooll\'ersely with the stigmas IIlId 
tillUllens of this IIlUer form. I could pt'rceive 110 differ­
t:ll00 in the structure of the stigmas in th~ two forms. 
The pollen-grnius of the short-styled form lin' to those 
or Ihe long-etyled lUI 100 to 82 in dinml't."r. This plant 
is therefore without donbt beteroslylt,(1. 

I experimented only in 8n imperfL~t manlier on 
the rclnth'O fertili ty of the two fbmls. ~hort-etyled 
Howers were drogged !lCveral tilllC8 O\'er t"·o heads 
of lIowers on long-etyled plants, protected nnder a net. 
which were thu~ legi timately, though not fnlly, ferti­
lised . Ij'hey produced Z2 seeds, or I L per flowN·hend . 

'I'hroo flower-heads 011 long·styled plnlllll r(:eeivN 

•• Die O...,hlochte,..VerlheihIDg,· h., 1867, p. St. 
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poll('n in the 8IUll(, manner from other 10llg-styled 
plantiJ, anll \lere thus illegililll llt(' ly f(·rtili!l('(1. They 
IlrOOu ('o..'(1 11 1l(!('(1~ or ollly 4 'GG I)(' r flOI\·('r-heaJ. 

'I'wo flow('r-lu.'lldiJ on s!lOrt.-sty! c·d pl lllllil recein:d 
!lOlIell in like manner from long-stylI'<! flowers, RDd 
\l ('ro thlls legitimately fertili.§C<i. They produced 8 
secd~, or I I)f'f flower-head. 

Fig. 7. 

lp\". ';",,,, 1 .... I .... g_"YI..:I. f ..... , lo ••• R,.. .. ,lheUoon ... lyl~ . 
-.oIthe ... th<TO "'nd.~Iond.o'h .. 4 .• -. 

I'QJ..TOO1Cl:X UOOf'TItCL V·ro", lI. lI aU ••. ) 

}'Ollf heads 011 short-styled planu similarly f('C('iwd 
pollen from ulher shorl-slyled Illalll8, and were thn~ 
ill ('gitimatciy f~rtilised. '1'hey produ(.'('tl 9 IlCe(b, or 
2'25 per flm"cr-hentl. 

'l'ho 1'('Sulls from fertilising the nower-lu~lU]g in tIl(' 
nl)(n-e illlpCrfl!ct lIlanner crmnut bo fully trusted; bUI 
llllay alate Ihnt the four legitillllltely fertilised tl()\\f't-
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heads yielded on an a'·Cnl.ge 7·50 I!('(l(ls per llead j 

lI-herelUl tho seven illegitimawly fertilised heads 
yield('(1 1C88 than half the number, or 011 all fH'emge 
only 3·28 soods. The legitimately (;rosscd.seeds from 
tho long-styled flowers were finer than those from the 
illegitimately fertilised flowers on tho slImo lllullta, in 
the mtio of 100 to 82, as showlI 1.oy the "eighta of 1111 

eqUIIJ lIumloer. 
Aoout a dOZ('ll 111uuls, including both forms, \\I'Ttl 

]lrotectOO under ncts, and ~lrly ill the 8e.tsoll they lifO­
dl1ccd spontanoous.ly Illudly Hny lIC«is, though lit this 
period the artificially fertili.sed flowers produced all 
abllndal100 j but it is a. remarkable fact that later in 
the 8etl'!On, (luriug Selltember, botll forlll8 Ix-canle 
highly self-ferti le. 'rhey did nOI, howe,·er, IlroUUC(' 
IJ() Illany 8CC<ls 88 80Ille neighbouring unoo,-ered "tMllts 
which were visitcd by insects. Therefore the floll-efl! 
of neither form when left to fertilise themseh-('8 late 
ill the.8CflS()n wi ll,ollt the .I id of ilul<'Cta, nrc nenrly so 
sterile f\.9 lIIost other lletcrostyled Il illllLl. A lurgu 
number of insects, namely 41 kinds us observed by R. 
ll ii ller,. ,-isit the flowers fo r the s"ke of the eight 
drol)8 of nectar_ He infers from tho structure of the 
floll-ers that insecis II-ould be apt to fertilise them both 
illegitimately lUI well as legitimately j bllt he is mis­
taken in 6uPI)()8ing that the long-styled 1I0Wl'l'S cannot 
~l)tmtnnoon.sly fertilise them.seln'il. 

DiffeI'Cntly to what occurs in tlle other genern 
hitherto noticed, l'olygouulli, thongh a very large 
genus, (lontuin~, f\.9 fur as is at llre8Cllt known, on ly II 
singlo heterostylcd species, Ilnlllely tho pn.'scnt one. 
B. ?lh ltler in his interesting description of seven!1 
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other species shows that P. bislorla is 80 strongly llro­
tenllltirous (the anthers generally falling off before tho 
stigmas are mature) t1mt the flowers must be cross­
fertil i ..... d by tllO num)' insects which visit them. Other 
~!Jeeies bear mnch less consllicuous flowers which se­
t'rete littlo or no nectar, and consequently ure rarely 
\'i",ited loy insects; those nro adnptcd for self-fertil isa­
tion, though still capalo!o of cross-fertil isation, Ae­
curding to Dd llino, tho r olygonaccro are generally 
i(·rtilisl.>o:1 by the wind, instcfI{l of by insects as in the 
presen t genus. 

L EUCOI!lIlA D-CIIS&TTIANA(TH1'X&L11II). 

All Prof. AlIa Gmy iIIIB exprossod his belief · thlllt this species 
sndJ..,..,,,minal<t,aII'II"clllU! !lOme spcciOil in the IIIUied genus 
1)rymi~llermulll, IIIre dimorphic or heterosty!ed, I procured 
from Ke,,·, through the kindness of Dr. Hooker, two dried 
flowel"ll of the fomler apeei(l<!, Illi inhabitant of the l-'l'i.endly 
h!ands ill the Pacific. The pistil of theloug-Iltyled rormisto 
thstoftheshort-/ityledas IOOtoll6inlength;thestigrna. 
!'rojectajustaooye the throo.t of the corolla,!lnd ill. 8urreullded 
hyfheauthcl"ll. the tips ofwhichTOO.Ch up almOlit to its base; 
"'In lower down, within the tubulllr corolla, five other IlIUI 
n.ther lllllllllcrllllthcl'lllU'68C11tcd.lnth08hort-/ityledfonll, 
the stigmll stands some wRy down the tube of the coroHa, noorly 
01\ a. Ic"cl ",cith the lower anthers of the otherfonn: itdift'cl"ll 
relUllrkablyfrolll the stigma of the long-stylcd fonn,in being 
l1loropupilIose,lInd in being longer in tho ratio of 100 to 00. 
Tile authcl'll of the Upf.WJf sWncn8 iu the shorwtyJed fonn a.re 
~Up]lorted ou froo filamentll, and projoot aoo\'e the tluoot of tho 
corolla, whilst the IInthel"ll of tho lower stllmcn~ al'(l seated in 
tho throat on a loyeI with the upper stameu8 of the oUler fonn. 
Thedilllllerol"llofa.oonsiderabtenulllOOrofgrainsfrom OOtll8eUs 
of anlhel"llin oothformswcrom<)8ljured, but they did not diffcf 
ill !lny tru.stworthy dcgroo. The moon diameter of twenty-two 

"'Ameri<»nJo"l'tl&\ 01 Sci- ' Journa\orDot.lny:\'ol.iti.l~ 
tnce,' 1&J.:;, I,.li)I , Bnd&'elU8'lD·. p.3()~. 
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grainlifromtheehon..rtyledfknrer ...... tothalOCt ... enty_four 
graiua from the loug-fltyled, l1li 100 to 99. The anthera of 
the upper awnellS in the 8borl...tltyled fonn .ppeamd to be 
[Ioorly do .. eloped, .nd OOIltaiUed 110 oolllliderable Iluw\x,r of 
~hrivellcd graina which were omitted iu 'triking the above 
a .. crage. Notwithstanding the fact of the pollcn-gmilll /'roll) 
the two forms not differing in diameter in IIony al)prooiable 
dCh"l'OO, there can hllordly be 110 doubt from thegrcatlliiferenccin 
the two fonn.!! ill the leugthofthel'i8til,aud e!lpot;iallyof the 
8tigmllo,togetherwith il.i!llIoreptlllillOll6 condition in the short­
slyled {omL,thattJLe III'C8Cnt6pecieBi8Irulyhetef'Olltylcd. This 
calle reaeuLblea tlLat of LiAlIm gm~d"'jf.".u.m, in which tbe 80le 
diiferenoobctl>'ccnthetwo{ol'lll8 oon.gjsl.i! in the length or tIL.., 
I)i~tilll and atigtll.lll. ~'rom the great length of the tUbu"'r 
oorollaof l.eucl()""11a.itisclea.rthatthe ftoweraareenlM­
fertilised hylarge Lc,>idoptera or by boney-tlucking birds, and 
the position of the stAmens in two .. horl. one bene.th tbe 
other, .. hichia a ch&racterthat rha .. e not_n in any other 
hetelOlltyled dimorphio plant, probably llerve. to 8100l!' the 
inllCrtedorgan thon'lughly with pollen. 

Mln'YAl'THP.8 TmrOLIATA (GI':ST1A!f.I.tl). 

T1lillplfont inhabib marsl!CIiI: Illy lIOn William Sl'therod 2-17 
flowera frolllllO Ulany distinct planUl,aud ofth_ 110 were 
long.fJtyled, and 137 8hort~tyled. The pistil of the long-t!lyled 
fonn i. in length 10 that of the short-slyled in the ratio of about 
Sto2. The 8tigrna of the former, WI myllOu ob8erTed,ia deci. 
dedly la.rgcr than that of the shorl...tltyloo; bot in both fOntll it 
variN much in.eiw.. The 8tameUS of the Ihort-4JtyJed are alID06t 
donble tiLe length of tm- of the long ... tyled; 10 that their 
antllc",tandratherabo .. etbele .. elof tbe,ligma of the long-
8tyled {onn. The a.nthcn also nry IlIUo!b in aiw, but 600lli 

often to be of larger aiuin thc short-litylcdHoll'era. My8CW 
madc with the camera 1lllIny drawingl of the pollen-graiDH, 
and thOlle from the shor\.-etyled Howera were in diameter in 
nearly the ratio of 100 to S4 to thOllll from thelong-lltyled 
fl(> .... en. 1 know nothing Ilbout the calJlleily for fcrtilifilltion in 
the two fonulI; but Bhor}-stylOlJ plaDb, living by thenueh'e!I in 
the gardcn •• tKew,ILa"e produced an .bullIb.nooof c&peulee. 
yet the eood. have never germinated; and tbi' loobuif the 
thorl-fItyled fonuwlLlalcrile'll"ithit.;ol>·u [lollen. 

,2 

Th Comolete Work of Charles Da 



JIG IIETEROSTYU:D DllI.QRPIllO I'LA.."S. CIUI'. ill. 

L llllfA!l"THlIllUllllfDlel:ll(GIIIITIAlIlLII). 

This plant ie mentioned by Mr. ThwaitCII in hil Ennmeration 
of the Plants of Ceylon l1li Ilrellenting two forms; and he was 00 

kind as 10 !!Cnd me epoeimena Pro8ill",·oo in "pirita. 'f h6 1lifrtil 
of Ih6long-lltylod fonnil nC9.rlythriC() 11/1 long (i.c. Il.Il 14 10 fi) 
l1li IhAt of the ~hortAltyled,lnd i8 ,·erymueh thinner in the 
ratio of abont 8 to 6. The foliaoeoWl stigma i. moro cxplmded, 
an(ll..-ice 11/1 large all thAt of the sboi"Htyled form.. In the 
laucrthestamclIlIareabouttwicelllllongMthoee of the long-
8tyled,andtheir antt\(!r11 are larger in the rIItio oC 100 to 70. 
Thepollen-grainl,after having been Jong kept in Bpirit8,1rerc 
of th6 MUle ~lml)ll and llize in both fonnl!. The OVUI08, aeoord_ 
ing to Mr. Th .... itCII,lIro Clquallynmncroua(yil;.froln70to80) 
in the two fomls. 

YILl.A1I81A [a".?J (GKNTlAlfIlAIII). 

Fritz Muller IM'nt me from South Bra7i\ dried Sowelll of this 
aquatic planl, whil'h i. elo!M'ly allied to LimnanthemnUl. In the 
kmg~rled fonn the .tigm& stands 9OlIl(l .... Y abo .. e the IIn thelll, 
and tbe .... hole]'i.8til,tO(;t'ther.·ith theo'"lIrY,i.in length 10 
that ofth6 short-<!tyled form fI,Ij ... OOut81o 2. Intllelatter 
fomlth6antilelll6Iamiaoo'·6thealigma,fl.ndthostylois'·cry 
shortfl.ndlhick;blltthopislilvariCllfl.i<O'Xldcnlinicngth, 
the stigma being either on II level with the tip. of thellepals 
or oonsidenhly beneath them. The foliaeooua atigma in 
tbn lIlIIg·styled foml ie l&rger, with the expansion8 runniog 
rartber down the filyle, thAn in the other form. One of the m~t 
remarbhledifferenecllbet .... aenthet ... ofomlllifithat iheantheni 
or tlu~lon~r auuncn. in the Ihort-tll"yledflo'II"ClIIlr8 oonspku­
oUfilylongerthan llioee of tho Biwrterillunenl in the long-fltyled 
flowen. In the former the lub-triangul!u pollen-graina are 
larger; the mHo i:lClwQell their bree.dth (mOOllnred from one 
&nglelo the middle of the 01)JlOI!iw Bi<io) and thato( thograinfi 
from the long-tltylod lIowelll being about 100 10 75. Fri tz 
~I ii\ler .. lao infonnl mo that the IlOlleo of the lhort~yled 
f\owelll has .. bluish lint, whilst that of the long-tltyled i.8 yellow. 
Wheu ... e Il"'Cftt or 1'!lIiI,..", .. lia:.ria"We wllfln(lalltroIlll"l,. 
markedoooirastilltheoolourofthepollenintwoof thofonna. 

The three geoera, Mco)"BnthCII, LimnanthemulIl, lind Villalllia, 
no" deecribed, OOll8titu\6 It. well-marked Buh-tribe or the (kn­
UIl.llct8. All the &p6cioa,fI,IjrarMatprnllCntkno'Wu,aro helero­
~tyled, and all inhllllil aquatic or 8U1H.quaUC 8talioll& 
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Fournn .. 6n.Pt;lIlIA (OU"'C~). 

Prof~A.sr.Gra1Rb.teIJlbattbeplant.oflhil allOCiCII P'Ow_ 
ing in the IIolanic Gudcnaat C&mbridge, U.s.,are Rhort-lltyled, 
Lui that Siebold and ZUOOlorini dCllCribe the Jolig-fllyl(l(l fOnD, 
InJgi .. eflglll1)llof two (OrtllJl; ao tbattbercean be littledoubl, 
... he I1,lll1llrkll,about the l)lant being dimorphic.· I therefol'l! 
apl'li(l(1 to Dr. Booker, who l!entmeadried ftowerfJ'Om Japan, 
anothc.r from Chinl,aud auother from tho i30tanicGardc.llllat 
Kow. 'Xho flfilt Ilrm'ed to be long-lltyloo, and tho other two 
IIhorl-$tyled. In the long-lltyled form, the pistil i8 ill length 
to thnt of theehort-stylod all 100 loS!!, the 10beJt of Ihellli~'TIla 
beillg a 1iUle longer ( ... lOto9),but nArrowerlmd I_diver­
gelll Thl, 1M! cbaracler,bo'll'B>'er, may be only a temporary 
one. Tberellll(!mlltobenodifferenooinihepapilloleooudition 
of the 111'0 aligmaa In the IIborl-8lyled (onn, the atlWlClUI are 
in lenl,l:lb to thoee or the Jong-lllyledu 100 to6(l,buttheantbo:-J'II 
are I!hortcr in the ratio of frl to 100; and Ih~ia unullu.al.for 
w!w:-n there i •• IlY dill'crenoo in I!i:«l betweenlheanlhcra of the 
hrOf'lI'1lU1,thotefromlhelonger8tamCIlJIOflhelbort-lltyloolll'e 
g('ncm!tythe 10ugeBL The poUen-graillllfrom the llbort-lltyled 
flowenare oerhlinll larger, but only ill A slight degree, th.n 
thOM fJ'On\ the long'/ltyled, namely, All 100 to!).I in diameter 
The $hort-ityled (orm, whioh groWII in tho Garden. !lot Ke ... , has 
ne'"Or there pro<lucod fruit. 

FoJr'IIIMariridiMi"", aplJears like .. i8(ltQbehetel"O!Otyled; for 
Prof~r A .. Gray "Yll th&t although the 101l1':-IIIyll'<I fonn 
.Iulle b'lO .... ill tho gardl'lliI .t Call1bri(lge, U.s., lim J)lIbliaheol 
figuJ'l'l(l o(tbullll8Ci(l(l belong to thellhorl-lltyled f"nlL 

CoIIOl" [ IP.?] (CofiDIACIt,tI). 

}'ritz UllllerICDtlIledriedsllOCiIllI'DlIofth~.hrub, .. hiehhe 
helie'ell to be hclerostyled;and lhue notmueh (I(lubt that 
thi.illthe_,thoughtbeU8Uflchar&l'terilltiedill'~ron('OlJare 
not .. al1 pronounC«i in the t'll'O ferm ... M"um g,.m"J..'jI ...... m 
~h"'1·.lIa th",t apiaut m",y be hctel'Olltyled in function ill the 
high(lIt dcgJ'(l(l, ami yet the two (onus Ulay have stamells of 
~u81 Icugth"lIu pol1en-grainBofequalllize. Juthel'l'eSent 
spedi'll of Cordia, tbe IllalllellB of both form. "re of nearlyeo]ual 

The Comolete Work of Charles Dar.. .n Onhne 



118 llE'I'EIIOSTYLED D11lIORl'llIC I'LA.'''TS. CHAP. Ill. 

length,thOileoftheshort-stylodbciugrntherthelongest;nnd 
the nnthel"ll of both Ilro sooted in tho mouth of tho oorolla. Nor 
oouhlldetectnnydifferenoointhe8izeofthepollen-grnins, 
when dry or afierbeing 8OOkod in "1l.ter. The stigm.'l$ of the 
long-stylod fonu stand clCllor nbove the nuthers, and the whole 
])istil is lonserthan lhatof Ihe short-stylod,in abollt the ratio 
of3102. 

The StigmM of the short-sty!ed fonn are _ted bencnth the 
Illltherl!,nndlheyareoonsidera!JlY8horterthanthOileofthe 
long-stylodfenn. Thill i1Itter <lifferenoo i8the ffiO@timportant 
one of nny between the two forms. 

GILIA (II'OHOJ'l!I8)PIJI-CIIELI.A VEL AGGflIiOATA(POLE)lOSI­

ACE~). 

ProfO!Jl!Or Asa Grny remMk~ wilh nlO!poot to this plant: "thn 
telldencyto dimorphism,ofwhich theroaro imoos,or pcrhnp6 
mther incipient IIlNIifestntions in "llriOIl~ portion8oflhogenu~, 

i8 ffi08t mllrked in O. ll'lgr-<gcda."· He IlCIIt me IlOmo dried 
flowel"ll, and I procured othel"ll from Xew. 'l'heydiffcr grea.tly 
in size,llOffio being lloorlyt"iooaslongMotherl!(viz.MiIOto 
17),1lO that it""a8 not po88ible tooompafC,cIooptbycalenlalion, 
the nblioillte length of the organs from different plants. More­
o"er, the rel&ii,'epo!!itionofthestiglllD.l!and antiH:>rs ill variablo; 
in !lOIIle long-styloo. Bowers the stigrnllll alldsllthel"ll were e;t­
gerted only jll~t beyon{! the throat of tho coroli1l; whil~t in 
others thcywere exsertod&llffiueh&ll/o-of an inch. I~'l!lpect 
al!lO that tho l'i81il goes on growing for IlOmetimo after tho 
anthcl"IIhayedehisced. Nowrthel_itisp0tJ8il>lotoclllSBtho 
flowers IInder two form8. In IlOJDe of the long-8iyied,the length 
nfl)istil to that of the 8hort-stylodwM &Il 100 to8'J; but this 
T"CIInltwila J!)linodbYrOOneing tho size of the oorollasto the 
Rume scale. In lUlother pfIir of flowC1"ll thedifferenooinicngth 
hetween tho pistils of Ihe two fOrIlll! WlIIIoortainiygronter,lollt 
theywcro not aetual1YllWU!ured. In tho shol"t-l>tyled flowers 
whether large or ~mall, the stigma is _ted low down within 
the tube of theooroUIl. '[he papil\mon the iong-styhd stigma. 
a.ro longer tillm those 011 the short-stylod,in the mtioof 100 to 
40. '1'ho filalDents in IlOme of the6hort-~tylod flo"'crs were, to 
th0660f theiong-styled,1LS 100 to 25 iniength,the free, or 

• ' Proo. AmerimnA<:"&d.of,\rllaudScieoooa,' June 14,1870, p. 2,~ 
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unattached portion beingalone_urtd; butthisnltioean. 
notbotn.t8ted,01ring tothegreat"riahilityofthe@~nf!. 
The mean dialDeu>r of ele,-en pollen'1.'nIill. from J,ong"'llt~-led 
flowei'll, and of twell'1l from the .short-tityloo, 1I'\IlJ CDoCtly the 
.. me. Hfo\loWlifrom th_/lC'1:'J1I1 statemelll*,tllatthedir. 
ferenoein length and auteof surfaa! of the stiglllMin the 
Bowel'll is the 80Ie reliableeTidemlll that thia'IMlCiC8ilhet~ro--
61y100:1: for it would be rash to trUHt to the (Iiffel'('noo in the 
leugth of the l)i8tilll, lIIlCing how variable they are. lshould 
have left the CII8I! altOl,"Cthcr doubtful, had it not been for the 
oblJcHatiOll8 011 the follo'Wing spooiCII; Blld thesolc"ve little 
doubtonmymiud thiitthep_ut l)l.auti~trulyhetel'Oiityled. 
l'rofOSIIOrGray infonWlme that in auotherslMlCios, O.I'OfYIN()pi' 
jclid,belongingtothc8&lDe8€ICtionortheg..onn.,heeaullOOno 
Rignordiluo'llhi8III. 

GILI.6. (LI!.PTQ8Il'UOlf) JlIOIlAnltA. 

A fe .... fl01l"Cn II('nl 100 rrolD Ke ... bad been klmewbat iujured, 
eo that I e.llllOt_y_nything positively with I"CIIped to the 
poIIition _II(I r('latiTC length of the organ. ill the t..-o (onns. 
But their KtiglllM differtd BhwJIlt exactly in the .me mllnner at! 

inthcl""t8IMlCiOll;theINlI)illreonthelong"'lltyledKtigruu,1IElilllo: 
101l~"Cr tlLl~1l thOllC on the shoMtyloJ, in the rutio of 100 t04:.? 
My eon UlOllJlurod nine pollen·grain! from thcIQlIg~tyled,"lld 
the .!JaUU) number from the shoJ't....8tyled form; an([ the Illffill 

dianle\cr of the fortllerwllS to thBt of tholatterulOOw81. 
Cootidering this difference,1iI .. ·ella/! thBt between tiU)$tigmlll 
of the two (OnD8, lh~nl e.n be 110 doubt that thie KIMlCica ill 
hclerolltyled. So probably ill Gilia ..... '/'· ... M/,:" .. ·hich likewil!e 
belongll to IheLeI)toIiiphon 8€lCtionof thegenUll, for 1 he&r (too) 

Prof_r As& Gray thBt in $Orne iudiTiduata the .. )"le is 1"ery 
long, with the stigma mOnlorle8lleIlI('rtOO,whiistin others it 
is dreJ)lJ'includoo .... ithin-the tube; Ole anthe ... being alw8y& 
_ted in the tJal'(l8t of the oorolla. 

P IlLO:I,IIBIILATA{POt.J:1I01lIACI.t:). 

I'rofOll8OrAII& Oray infOrmlllllC that the gl'('llter number of 
the8!1ecia. in thi6 gEnus ha1"6 a long J)istil, with the stigma 
momorlCIIIIIWl(lTI.C(I; whilstllll1"eralother~Jleciel!,CIIIMlCia1tythe 
anuuals, have a Khort pistil _ted low down wiUdl) the tube of 
theooroll .... I n all the specics the allthel'8 are arrallged ooe 
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below the other, the uppcrmO@tjllstprotrudingfromthethroat 
of theoorolla.. In Ph/OIJ(, ."~,,Ialt Illono he hll8"80011 both loug 
IllldshortstyIOll;Rlldhel'\)thcshort.-lltylooplanthas(irnJSIJOO­
tive of tllis ebaraetcr) been d<)!ICribodM Ildistincispeci<)8(P . 
• u",>a/;.,I'./ItrUzii),!lnd isnl't to hR"on l)R.irof (H"uIOll inmch 
cdl, w!tile the loug-/:ltyloo P . ... I"dala rarely ~hows more than 
onc.~· Some driod flowers of both fonlUJ were !lent me by him, 
and I rooeived others from Ko,,", bnt I have failed to make 
out whother the 8poeiOll is hetcroslyled. Tn two flowers of 
uooriyequal size. the pistil of Ihelong-tltyled fonu was twioo Il.8 

lougl\8thatofthoshorl-atylcd ;butinothcr C8/j(!@thediffer­
enoo wl<llnot noody flO groRt. The stigma of the long-<;tylld 
pistil ~tllnd8 lloorly in the throot of thoooroUa; whilst in the 
~hort-slyIOO it is plaood low dOwll-fIOffictimetl ,·cry low down 
iu the tuhe, for it .. ",riOll gr(!atly ill J)()Ilition. The digm", i~ 
mOn) J1Bpil1(lf!(l, and of grmter length (in one instanco in the 
mtio of 100 to 61), in the short-stylOO flowers than in tho 
long-<;tyled. My 80n mOflSured twenty JXlUen-gmins from a 
short-styled flower, nnd nina from Il 101lg-fJtylOO, and tho 
fonner were in diameter to the latt('r 1\8 100 to 98; and thia 
differenoo 8.OOOrdi! with the belief that Ihe plant is hetero­
styled. Bnt the grnins from the short-fJlyled vllriOO much in 
diallleter. lioaftctwardi! mCll8ured tengrainllfromadistinct 
long .... tylOO flower, and ten from another Jllllntof the l!IInle fonn, 
al)(l thCl!e gmins dilfcJ"\"'(1 in diamcterin themtioof 1001090. 
T he mClUl diallleter of thll86 two 101B of twenty gmins Wil./l to 
Ihat of tweivoj!:rninsfromauothetshort-stylOOflowcrlllllooto 
7;'/: hcro,then,thogrniu.8from the short-slylOO fonn wcro 0011-
aidcmbly slllllilerthllll thOl!efrom thelongoo@tyle.l,whichisthe 
revcrso of what (l(:(:llrrod in the fonner instance, ami of whllt is 
the ~enernl rule with hetel"06tyled plants.. T hewholeetl8ll ia 
pcrpleIing in tho highest dt1:tcC, llnd will not be lInd('rstood 
until ClllCrimcnls llro tried on living plants.. Thegreatcrlenglb, 
andmoro l)R.pillose oondition of the stig:main the Hhorl-/!Iylcd 
tlmn inlhelong-@tyledflowcrs,looksll.8iflheplll.nt""II.8h('tero­
styloo; for we know that with some ~ped_for instnncc, Leu­
OOl!lUia ami certain HubiRCCal-the stigma is longer lind mOr(l 
J1BPiHOI!eillllle8bori-fltylOO form, though the roverso oftllis 
holds good in Gilia, II. member of the HamC frunily with .Phlo:l. 
The similar position of the anthcrs in the two (ormsi8some-

• 'I'roo. Arneri".", Aca.J.of A,ta ."d Sciences,'June 14. 1870,p. 2~ 8. 
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.. bat oppollC(l to the IlI""e8ent!!pllCiellbcing heteroxtyled; u ill 
thegrmt (liIfcrencein tbelengtb 0( thepi.etil in IICveralllhort­
Ityted Ro ... en.. DuttbeeItnIOrdinaryT&riabilityindilunett'rof 
tbellOllen~n8,alldtbefactthatillenOllCtO(fIo"cl'lltbo 
grain. from Ulolong-tlt.:rled lIowel'llwem largerthantlKwlftom 
the8herL-f!:tYled.il.trculI11yop~lothobelicl'thlltPAl~ 
• .w..wla ill hctel'08tylO!l PoIJ8i1,!y tbiB lpeeiOllll"MOlKlD hetcro­
IItyled, but is no" "(looming 8uiJ...di(J)Cion.; the IIhori-Eltyled 
p .... ut.e buying IlOIln rendered more feminine in nature. This 
wouldllOO()untrortheiro\·8riefl1l8uullyoontainin~ moreovulCtl, 
lIudforthemriab1eoonditionofthcirllOllen-grninfl. Whether 
the long-8lyledI)JauUare nowehngingtheir nllture,M"ould 
a])I)(lRrtobethe_fromth6varjabilityoftheirl)()lIen~rain8, 

and am beeom.iugmore lUIIIICllline, I .nUllOt protend tooon. 
jeeturej Ihey might rema.i.n M hermaphrodilell, for the 00-

exi@:lenoo 01 hel'lnapbrod.it(! and female planu of the l!IlID.e 
.. ~i8byl)Om"llII.rareevent. 

ER""ROJ:YLU.liI [sr.?] (ERrTlIRQJ:1'l.ll)"). 

Fritz i\luller !lent me from South Brazil driod lIo .... el'll of U,ls 
troe,lq;ether ... iththeaeoomplUyingdm ... ;ngll, .... hieilllho"the 
two fol'llll!, magnified about five timCII, with the petal. removed. 

Fir·S. 

*~ Iff \w 
Short ... 'y!odrorm. 

F __ •• k.lohl>y.·rit.)I~l!er,m·I·;AodAYllh .... 

t:a'ITIIIlOU"LO.(.p.1} 
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In tholong-lltyloclfomlthestiglllll8projootaoovelhelinthen, 
andthestylOllarenClirlytwiooll.8longasthOl;eoftheshort­
stylod fonn,in which tho stigmas sta.nd ben ...... th the ",,,then. 
'l'hestjgmasjnllla.ny,butnotina.llthe$ho~tyledflowers",1'6 
la.rger tlmn those in the long-lltyled. The IInthcrsof tho shorl­
styled Howers stllnd Oil II lewl with tho StigmWl of tho other 
form; hut tho stllmeU8",rolonger by onlyone-fourlhOr one-tlfth 
of their own Jellgth than thOltO of tho long-/ilyled. Consequently 
thoantheI'lleftheJatterdonotstlindonaloH~lwith,butra.ther 

abo\'6 the stigma.s of the other form. Differently from what 
occurs in the fellowillgdoselYlillied genU!. Sothia, tho stllmens 
aro of 1l000rlyeqUIIJ longthin tho Howers of tho SIImo form . The 
IlOllen-grninsofthoshor\-IItyledHowors,ffieru;:ured in their dry 
Btato,aroalittlela~rthlinthOlJefrowthelong-lltyledHoweI1l 

ill a.oout tile rnlio of 100 to 93." 

SUB IA ACUJU.)lATA(En\" TI! 1I0XYL I D~). 

?ltr. TlnnulOli poini.Qd out t!Cvernl yeaI'll agot thllt this plant 
exists under two fonns, which he designated a.s forma 8!y1OMJ ./ 
. rom;"",,; aD(1 tho flowcrs!leut tome by him areeloorlyhetero­
Myled. Iu the long-styled form th61'istil is lIoorlytwiooas 
long. !l.nd thestarnens halfllll long !LlI the OOrr(lfllx.m\ling orgaus 
in theshort-etyled form. 1'ho stigmas of theloug-styled r;e.eru 
rathcrsJJlfl.llerthlluth0!j6of the short-styled. All tho stameus 
ill tl16 short-styled HoweI1l aro of noorly equal Jenglh,wbcre8.11 
in long-lltyled they differ in longth,beiug altornalely a little 
longerau(l shorler;andthisdiffereuoointhoslamensofthe 
t .... o {onus is probably related, 118 we shall heroo.fier r;e.e iu 
the ease of theshorl-styled Howersof Lylhrumll1liroria, 10 the 
mauuer in which insecls ClIO befit trnnsport ]lOlieu from the 
long-stylod flowers to the stigmas of the shorl-tityled. The 
pollea-gra.in8fromthesbo~tyledHoweI'll,thollghvllriablo iu 

size,aretothOlJeofthe loag-lltyled,fIJ!fllrasloouidmakeont, 
118 100 to!:l3 intbeirlouger dilUllcter. &/hia. OOIUfij<Jli<l. is 
hctel'(lljtyled like s._",_"m_i_=_". __ _ 

• J.'.lI ~lIerrem..,.b;"h;.lel_ 

terw"'elh"'tt.hed~we ... of ... hl~h 

~~,:~ru~~ U:~~ii~:~;""~:f.~bt~ 
iu the number of their piI.u, 
5 ""pal. (lod pcb]., 10 .boon«." 
"udtlpi.6tilillirotbep"'''ai!ing 

numben;butlhellep«.bandpclal1 
oflo)n vary from t> "> 7; th6 .ta· 
me",rro", 10 to H . (lndtb6l>;'lill 
frow31O ". 

t ·£numc .... tio Plllnt.ilrumZey. 
iAuw,· I86I,p. M. 
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CIUTO:nwll' 1'01lJI0IIUlI (H1'PItRICllI'lA). 

Mr, Thillclton Dyer remaru that thi" tree, an inhabitant of 
lIlalacca and 8ornoo. al)~rs to be hetcl'OIltyled.· lIe .ent me 
dried lIo ... e ...... nd thedift'erenoobet ... een the t ... o ronll8 i, oon­
~piellotls. [II Ihe iong-lltyled form the pistil8 are in length to 
thOllO of t1~ .hort-tllyled All 100 to 40, with their globular 
stignUIII about t ... ioo All thick, These ~tnIldjlLstabo .. otho nlllner­
Ollssnthcrsnndalittlebeneaththetipilofthepotn.lll. l nthe 
short-styled form the .. nthers projoot high nbo" e tho pislil8,ille 
IIligmlt.ll of lI'hich (Iivergc bet1O"oon tlle three bnmllOilof 8tamen~. 
IIond ~tnnd only .. little above the 111111 of the aepa!s. The 
8inrnelU in thil fonn are to IhOllO of the loug-lltyled All 100 to 86 
in length; and Iherefore they do not diller 110 much in length 
All do the l'istil4. Ten 1)I)[]cn-graill8 from l'It.Ch fnnu ... ere 
lll0t.8ILI'IlII,,,ndthol!efrorolbeahort-lJtylod ... eretolhOlll!frolll 
tbe Iong-lltyled 811 100 1086 in di&meter. 'fhill illallt, tberefore, 
isin .. llre11~ ..... ell.c:but.clcriaedhetcl'Olltyledllpoci .... 

.iEaIPII IL4 EL4TA (VERBE."I'AOl<1l), 

l\h.llenthllm"'a8l1Olcimilllltol!!endlllll driedflo ... crs ofthill 
speciOllllud of .;f,",mol/il,botb inhabiton\.!lof Sonth Amcrica, 
Tho t ... o fonnll diffcr oonspicuously, Boll tho deel)ly bifid stigma 
oflhoone,nndtheanthcrsoftheolher projectfar.bovetho 
mouth of the oorolla. I.utholons .... tyled fonn of the Ilret!l('llt 
SllOCieB,the8tyloiB twiooand a half 811 longu that of the Ihort­
B~YIed. The diwrgent stigmas ofth6t ... o rOnnll do not differ 
much ililellgth,nor8llfaru I oonldperceiyeintheirpal»II81. 
I n the «mg-,stylod 60 ... ersthefiLr.menUlad~re to theooroUa 
dOllO ull to the &Dthcl1l, ... hicb are enclolled ,ollie .... y dowl! 
withinthetnbe. I nthe8hort-styledflo ... ersthellLr.meDUi8re 
free .. boyethepoint ... ~retllea.nthCJ'll .. re_tcdintbeother 
fonn,'lul they project (rom tbeooroU. 10 al\6qual height with 
that of the aUgmBoll ill the long .... tyled 1101\'('1'11. It is often 
difficult to mOO8ure with accuracy pollen·grains, which hllYo 
long been drjod and tben _ked in wal(lrj but thoy hero 
III&nifetilly diffcred greaUy in size. 'l'hOlJO from tho ~llorWltyled 
tlowCI1I wcre to tllOllO frolll the lons .... tyled in di!Ulleter in 

• 'Jou.nW or notaD.r,' London, 18i2. p. U. 
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about tile ratio of 100 to 62. The two fonruo of "f;. melli, 

~t=~~a.a like difference in the 1enb"h of their pistils ami 

lEGIPIIILA 08DURATA. 

Flowern of this bush wcre !lent me from St. Cathsrins in 
Brazil, by }'ritz llullcr, 11m) were named for me st Kow. They 
sPllCflrll\llltfirst sightgrnudly heteroslyled,M the stigma of 
the long-styled form projects fllr out of theoorolla, whilst the 
antherllllre sooted halfway down within the tube; whereM in the 
short-slyled fonn the (mthel1l project from tho oorollaand the 
stigma. is enclO!Kl<I in the tube at nearly the I!/I.me lc\"el with Ihe 
anthc1"!! of the otherfoml. Thepislil of thelong .... lyled is 10 
thatoftlleshort-lltyloonsIOOtoOOinlength,andthestigrnns, 
taken by therneeh·eM, ns too to 55. Nevertheless, this plaut 
cannot be heterostyled. Tho anthern in thelong-I.tyled fonn 
are brown, tough, and fleshy, lind less thlln hslf the length 
of those in tho short-styled fonn, strictly l1li 4·1 to 100; and 
what is n11!ch Illore important, they were in s nldimentary 
oondition in the two flowers e~"mined by me, lind did not 
oontaiullsinglo grain of pollen. I II the short-styled form, the 
divided stigma, which l1li we have !If!CTI is Illuch shorteued, 
is thicker snd more flOIlhy thsn the stigma of the long­
styled, and ill. oovered with ~maH im'S'!h ... projections, fonned 
of rsther large e(l\lt!. It had the &1)petU"Illlce of hal·ing suf­
fere<.l from hypertro])hy, and iSI)robBbly incapable or fertili­
IlRlion. 1I this 00 so the IJiant is dia>eious,and judglngfrolll 
the lwo spocies previously dtlllCribed, it l)robBbly Willi onoo 
hct"roslyled,andluo.IlRinoobeeu reuderoddia>eiousl'y the 
pistil iu the one Conn,and tho stameWl in the other having 
become funetionle>;IJ lind rodnood in Rizc. it is, howe\"cr, 
poesible that the flowern msy be in the same atate IIIIthOO6 e! 
the OOIIlIllOIl thymo and of llG\"cral other Labillile, in which 
feru&les ami hennR]lhrodites regularly O<K!Iist. }'ritz ~hillef, 

who thought that tho pn)ll(lnt Illsut WM helel"Otityled, l1li I 
did at fll"8t,iuforms mo that he found bnshetl in Ole,·eral plnoos 
b""l"Owing quite isolated,andthlltthellCw"r(l oorupletelysterile; 
whilst t .... o plauts growin>: dose togcth"r were oo\"crod with 
fnlit. This factagreeebetter .... ith the belicf Ihat the Bpocies is 
dioociouB thlln thRt it oon~i"tBof herumllh.oo.itC8 Sllll fcmal"s; 
for if sny ono of thc isolllted pll1ntsllad been an herlllllph.oo.itc, 
it "II·ould l)robBbl.l' MI·C producOO some fruit. 

W rk rwn nli 
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RUBlACEA!. 

This grctlt nlltuml family contains Il much larger 
number of heter08tyled genem thall lilly other one, 88 
yet know"ll. 

lIfitchella 1"epe!u.-Pro{. ABa Gmy IIClit me l!O\'eral 
!i\'ing plnllta collected when out of flower, and nearly 
hllif of thCllO Ilro\'ed long-styled, and tho other half 
short.-styled. The wbite /low·ers, which nrc fragrant 
and which flCCrete plenty of nectM, alwnys grow ill 
pairs with til('ir o"tJ.ries united, so that tho two together 
Ill"Q(iuoo "a berry-like double d..rupe:'· In Illy first 
IICries of cxperimenl;! (1864) 1 did not 8UPI)0@6 tbat 
this curiOIlS ItITflllgemcllt of tbe flowers wouJd ba,-o any 
influence 011 tueir fertility; and in 8Q\'eral instances 
ollly 0110 of the tno flowers in a pair Willi ferti.liaed; 
Slid a lMgO proportion or all of thCllO fniled to Ilroduce 
berries. 1u tho ellsuillg year both flowers of each 
pair were iUl'Ilriauly fertilised in tho /IfImo IniUlner; 
and tho hItter experiments alono 8Cn'o to show tho 
pl\lJlOrtiou of flowers whieh yield berries, when legiti­
Illiltely allli illegitimately fertilised; but for calcu­
lating tho n\"erage number of lICC(is per berry 1 IlilYe 
!lj('(! those produced during both II(l68()IlS. 

[n tbo long-!lt~'led flowers tho stigma. llrojOOt/J just 
abovo tho bearded throat or tho corolla, and tho 
anthers are &eatoo some way dOll11 tbe tube. In tho 
short-stylod Howers these organs occupy reversed posi­
tions. In tbis latter form the fresh IlOllen-graiulI are 
/I. little larger Ilud more opaque thaI) thOlJ(l of tho long­
styled form. Tho fCl!UltS of my cxperimelJis nre gi"en 
in the following wble, 

• A. Grllt, 'l1.."ual of the Bol ot u.. N. UnIted St.tea,' ISSG, 
Jl. 1~2. 
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it follows frOID this tnble that 88 per cent. of the 
i)jl.ired Bowen of both (orms, when legitimately fer­
tilised, yielded double berries. nineteen of which con­
tained on an 8,\'Cnlge 4-4. seeds, "it!. iL maximum in 
one of 8 iJOOds. Of the illegitimately fertilised pIlired 
fl owers only I S per ocrlt. yielded berries. six of which 
conwined on fin nveroge only 2'1 seeds. with II Illllxi­

mum in 0110 of "&ecds. Thus tho two iegitimo.tc 
unions fin.' more fertilo than the two illegitimate, 
according to tho proportion of fl owen which yielded 
berries, in tlle nHio of 100 to 20; and according to 
tho average number of contained floods 611 100 to 47. 

T hree long-sl yled and three short-sty led plants were 
protected under IlCI)(lrnte nets, and they produl"ed alto­
gether ollly B berries, containing on an avcrnge only 

© The Comolete Work of Charles DarwIn Onhne 
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l'S 8('('(1. &me additional berries were prodnced 
which contained no seeds. 1'be I,lan~ thus t.reated were 
therefore uccssi,·ely sterile, IUld their slight degree of 
fertility may be &tlrihuted in pArt to the action of the 
muny ind.il·iduals of'l'hrips which haunted tho ROII·ers, 
~rr. J. Scott informs me that a single plant (probtlhly 
a long-styled one), growing in the Botanic Gardens at 
Edinburgh, which 110 doubt Wits freely visited by in­
!l('Cts, produced plenty of berries, but how mUIlY of 
them contfli ned seeds Wag not ob&cn·ed. 

BonnEmA, NOV. SI'. NEAR VAUIlIA.'WIDES (RUlJIACE£). 

}'ritz Muller sent me seeds of this plaut, wllieh is 
extremely abundanl ill St. CatharilUl, in South Bl'llzil; 
and ten plant! were raised, coll8isling of Ih·e long. 
styled and Ih·e short-styled. The pistil of tho long. 
styled !lowen projects just beyond the mouth of the 
corolla, and is thrice as 10llg ilII thnt of the short­
styled, ulld the divergent stigmllil ure Iikewi&C rather 
larger. 'l'he unthcrs ill the long-styled form stand 
low <10WII \\ithiu the corolla, and are (Illite hidden. 
In the shorWtyled flowers tho anthers ]lrojOOt just 
aOO,·e the mouth of the corolla, IlUd the stigma stands 
low dOIl·1I wit bin tho tube, Considering the groat 
(litrCl'Cnoo ill the length of the pistils in the tll·O forms, 
it is remarkable that the polJell-gl'llillll differ ,'cry little 
ill si~, and :E'ritz Muller was struck with tlie 81\1\10 
flie!. In Q. dry state the grainll from the short.-stylcd 
flowen could just he percci,·ed to bo larger dum th080 
from tho long.-styled, amI when both were swollen by 
immersioll ill "-o.tor, tho former wero to the latter in 
diameter ill the ratio of 100 to 92. In tho IOllg-styled 
flowers beaded hairs almost fill up tho mouth of the 
corolla nnd Ilrojoot noove it; they tllerefore stand 
ab(we tbe anthers and beneath tho stigma. In the 

f h ",n", lion 
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ahort.-sty lcd Rowers 0. simiJar brnsh of hairs iJl situated 
low down within the tubular oorolla, alxwe the stigma 
and beneath the anthers. 'fh e pretence of these beaded 
hail'll ill both foruu, though occupying such different 
positioll8, sho\\'s that they are prooobly of oollsidernble 
fUll etioufLl importance. The)' would flCn'o to guard the 
stigma of each form from its own pollen j bllt in 
uccordalleo with Prof. Kerner's \·iew· their chief uso 
probably is to prevent tho copious nOOIM being stolen 
by slllali enl.wling insects, which l'()uld not render nny 
sen'ice to the Speci08 by carrying pollen from 0110 form 
to the other. 

Tho Dowers are 110 small aud 80 crowded together 
that [ WM not willing to UIK'nd time in fertilising 
th<'1lI septlnl.tely j but I dmgb'Cd repeatedly head.! of 
short...styled floll'erlJ o\'cr three long-lltyled Hower-bends, 
which were thus legitimlltcJy fertilised j lind thcy pro­
duced llIany dozen fruits, each oontaining two good 
seeds. 1 fert ilised ill the MillO Illanner three heads 
on tho SlIme long-styled Ilitmt with pollen from another 
long-styled Illunt, 110 tbnt tbese were fertilised illegiti­
llIately, lind they did not yield a sing le soed. Nor did 
thill plnnt, lI·hioh was of course protcded by 0. net, 
bear spontanooUJIly any seeds, NO\'erthclC88 another 
long-lllylcd plaut, which WIUI carefu lly Ilrotected, pro­
dUCl":\ sllOutanoously 0. "cry few 8ee(ls j 110 tbat the 
long-lllyled fonu ill not alwaYI qllito sterile with its 
own l)()llen. 

l"ARAII[EA [SI'.?] (llUIJIACES.). 

Yritz ]\[fllIer has fully (Iescribed the two forms of this 
remllrkahle plant, all inhabitant of South Brazil. t jll 

• 'Die &lmlmliUelder DI D· t 'lloLZoltuDJ,'Bept.IO,lSil9, 
!he-n gejteR unberuferoe G~: p.6(l6. 
1876, ... 31. 
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tho long-slylcd form the Ilisti! projects 800\'0 tho 
coroll", "lid is almOilt exactly twice fI8 long fI8 th/lt of 
the short-styled, wbich is included within t he tube. 
Tho former ill dh·ided into two rother short and broad 
stigmas, 11l1ilst the short-style<l pistil is dil·idcd iuto 
two long, thin, fIOmotimcs much curled stigmlUl. 'l 'he 
"tUI1U'llll of ellch forUi correspond in height or length 
with tbe pistil~ of the other form. 'l'lle IUlthers of 
the short-styled form are a little larger than those 
of the long-styled j lind their pollen-grai ns are to 
those of tho other fOfm lUI 100 to G7 in dillmeter. 
nut the (lollen-groins of the two forms difTer in a 
llIlIch more remarkable Illllnner, of l1hieh no other 

inSlfmco is known j those from the short-styled flowers 
being oovered "'jlh sharp poillts; tho smaller ones . 
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from thc long-styled being quit-c smooth. }i'ritz Muller 
remarks that this diffeJ"('nce between the pollen-grains 
of thc two fonns is e"ideutly of servicc to thc pl,mt; 
for the gmins from the projecting stamens of the short­
styled form, if slIlooth, would hn,'c been liable to lie 
blown MI'ly by tho \Iind, and wonld thus ha,'c beeu 
lost j but tho little points on their surfac('S cnuse thcllI 
to cohere, und at tho SlImo time £,u'Ollr their adhcsioll 
to tho hairy bodies of inSC()ts, whieh merely brus}, 
IIgainst the anthel'S of these stamens whilst "isiting" 
the flowcl'S, On tho other hand, the smooth gmins 
of the long-styled flowen! are safely included within 
tho tuoo of tho cornUa, so thut tllo\' cunnot he blown 
uway, but are nlmost sure to udhere' t{l tho proboscis of 
lin entering inSC()t, Ilhieh is neoossurily prcssed c\0S(' 
";""linst the ('1]('losed lInlilers. 

I t Ilmy \.M.. remembered tlhlt in tho long-lliyled fonn 
of LillUlll pert/me ellch sepnnlte stigma rotlltes on its 
OWII Rxis, "hen the flower is mnlUre, so fl8 to turn its 
papil1080 surface olllwards. ~'hcre CUll be 110 doubt 
that this moyeUient, \Ihieh is confined to the long-­
styled forlll, i~ effecled III ordcr that tho l)roper 8ur­
f>lOO of tho stigma should 1"C()('iyo pollen brought by 
iusoots from tho other form. X ow with .Fururnen, as 
Prih MulleT shows, it is the stumens whieh rotato 011 

their 1I.xes in one of the two forms, namely, the short­
styled, in order tllllt their pollen should he brushed ofl" 
hy insccts and tnl!lsl)(Irted to the stig-nml! of the other 
for1l\. [ 1\ tho long-styled flowers the (mthcl'S of the 
short cnclosed stumens do IlOt roillte Oil their IIxes, 
but dehiscc 011 their inner sides, fl8 is the COllllllOll 
rule with the Rubi[lC(:oo j und this is tho best posit ion 
lor the adherence of the IKlllell-gnlins to tho l)roLosc i ~ 
of an cnwring inSC()t. .Fritz Muller therefore inf('rs 
that lIS the plnllt became hewTostyled, and :LS til(' 
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stillllelUl of the short-styled form inereruted in length, 
they gradulllly aeqnired the highly bcndlcilll IKlwer 
of rotllling on their own axes. But he hlls further 
sholHl, by the careful elamiuation of many flowers, 
that t!tis IKlw(lr li/Ul not /Ul yet been lJ{'rfoot~1 j und, 
eoniICquently, that a certain proportion of the pollen 
is 1"('l1(lered useless, namely, tlult from the tluthcrs 
whieh tlo not rotnte properly. It thus nppeul"S that 
tho de\'cloillnent of t he plallt hili! not as yet been oom­
pleted j the stamens have imioed u(.'quirt'd tlu:-ir proper 
length, but IlOt their fu l l and perfect IXl"erofrohuioll.-

'r he severnl points of difference in structure i.lrtween 
the t"O forms of .Fatamea 1U11 highly renulrkubl('. 
Until within II recent period, if IIny ono lind been 
~hown two phillis which d iffered in a uniform m>lllner 
in thf' length of their sbullens aud pist ils,-in the 
form of their stigma.;o,-in the manner of dehiscence 
lIntl slightly in the size of their antliers,-lInd to lllL 

\·xtraonlillflry degree il\ the dillmcter nnd structure of 
t heir l)Qllen-gmill~, he would have deehu·cd it ilu pos­
Biblo thnt t he two l..'Ou ld have bcloll):,,'(I(1 to 0110 fwd the 
MillO species. 

Sn':Rl ... (~llC.lCie;r unmuD(!(1 in the herbarium lit Kc .... ) 
(RllauCl':.t!:). 

1 01l'e to che kiurlne.ll! of Fritz Mullcr uri(!(1 floWCr8 or thi~ 
plant (rom SI. CatlmrillA, in Dm>:il. In the lnng-4!Cyl(!(1 fonn tile 
~tlJ!lllA 101311<1.8 iu IhclllQuth of the rorollll,lIlJQ ... ethe Rntilc"" 

• ~'riI1 JIIQltcr give. An,,\ioer oorda""'l .. ilhthenoe\omalh.hita 
Inlt.nOl!oflloe .... ntor.booolure oftlo<'ioOln_t.,o>oOltofth"II".c.­
perfoot;ouinlheHo",cl"1or."otbe.open()lllydurl"glhenighl ;hul 
memb<.>roftheUuLH_n .. """lf, lo<)n>olopenlll\be,IAy,."oIlh" 

~:;l:·I~. {;~;:'~;M~·I~f~,,*"L~ ~li~ lr;;~~' ~~e:rr.,~ "!.e~'t~;' 
De' fur~.--.r~rtilillLtioll h),lbe hu'nhle--~ arKI ott,.., in_t.. 
t.(f"tlC)' ot 'lIOIl> .. (See'1.Iut.. wilbou! .")' bo;oncfi! ~ing 1100. 
Zo:hung:18OO,S(l. Ij".) In ..... """r_I ""lheplanL 
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which latterl.re cne]o!Jed within thetuoo, bllt olllYI1 ehenw!!)" 
flown. 1" tho ~horkt)"led for1ll tho anthers aro p!noocI in Ihl) 
rnouth of thcooroUaaoo\"e the stigma, whioh ooollpies the 8alllO 
posilionl'lltheauthcrs iutheotherfonn,beinglWllltooolllya 
bhort way down tho tube. Thercforothepi8tiloftholong-slyle<1 
fOnll dOCll not CIC(lO)(! in length that of the shori...Jjtyloo ill 
ncarly so grc!lt a degroo I\lj ill nUlIl)" othor RllbinoeaJ. Ne\"cr­
thol<.ll!8 there i~ aoollsitlernblcdiffercnce in tho ~izeofthe poHen­
j(rnins in the two fonus; for, as Fritz Miiller inform~ mc, thO/jQ 
of the short-st~·l{)d are to those of tho IOllg-/lty!ed o.s 100 to 
75i"diamcier. 

lIm;eroslA CG!RUI.E,' (UUBI"C.:-'I). 

l'rof.AAAGruyhasOOIJtlsokindMtolSClUllllOIUl abstract of 
wme Ob8crmtion8 mado by l)r. ltothrQ(:k 011 this plllllt. The 
pi~til is eXllerte<i in the ene form "ud Iho 8tfl.men~ in Ih" 
other, u.s hilS long llC(lll ob8cr\"e<1. The 6tib'1UI\Ij of the lon;.:­
~'ylcd form r,,·c shortcr, stonter, I.m\ flir more hispid thun ill 
theolhcr fonn. 'l 'he stigmu.tie Imil"!! or papilloo on the forUl!;r 
.~ro ·04 mm., ",nd on the llltter ouly .o-.!3 mm. in lcngth. In lh~ 
~horl-£tyled fonn tho anthors IHO lallier, and thc penen~min~. 
when disteudcd with w",ler,IiTO to thOllC from the 10ng-sty!uo:l 
formaslUOt072indiamcter. 

Scloot()(leapl!ull'8 frolll f!OUlO !ong-illylcd p!un\i! growing in 
the lIoumie Gardens at (}Ilnbrid!:,'·e, U.s., near whero pla1lts 
oftheothcrfornl~w,eontain()(lonanavemge131j("C(\s; 
but thC6() planUl nlust have been ~uhjocte<l to unf,.vonrablc 
l."ondili01ls, for sollie long-styled plants in a stale of 1Iature 
~·ieldcd all avemge of 21·[' sood.s per capsule. Some short-styled 
]J~U\t~, which ]\I\(\ \lC(ln ])lanted bythemsclvC8 in the Botanic 
Gardc1l~, whero it W!18 not likely that they would hll"e been 
lil<itcd by infIj)CU! Ihat hil(I previously ,·iailed long-/ltyled ])!au l~, 
produood cap.mIC!l, elew1I of which were wholly Rterilc, but one 
oontllinoo4,all(\ nnother8lJOO(ll\. Sothattheshort-tstyled 
form !!OCUlI! to IJe \'Cry stcrile with its own IJOlIen. J'rof. AAA 
Gray infonns me th .. t the other North AmericlIll SIlC(lics of thi~ 
J!I)Jlll~llro likcwi"llllctcl"Ofitylod. 

O'.D V- IIJ.ANDIA [81'.~ (RUB,"CKJI':) 

Mr. J. Scott SCHt me from India dried Howel"8 of ahetero­
~tvlcd apooiC8 of lhis genua, which is ci()llCly (l,Uied to the last 
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ThelliHtilinthelolLj(-8tyledflo..-e ... i8lon~rbyaboutaqllartu 
ofitalen~h,andthostamelll!.horterinallOullhe_llre­
portion, Ih.n Ihe oorn!l!Jlonding orwul$ in tho IIhort-l!lyled 
flo ... e .... lutll<!llIuulhe.nlhel'8.l'6lon~r,andthodi,'crg<.'nt 
"lil:'lII&II d<'Ci"edlylon~r .. nd apparenlly thinner Ih",n in the 
loug-lolyled (onn. 01ring to the stain oflhe ~Jllleilllen~, I oould 
notdeci<lo"'hotherlhesligmalicJlI<pillftlll'ere lon~riu Ihe 
one (orm tlmn in the other. The Jlollen~min~, dilltell(iod "'ith 
willor, ("lin the ~hort.jjtyled f1owel"8wero 10 thOllOfrom Ihe long­
~tyled 1111 100 to 7!1in (iiamcter,tiII deduced froll} tho menu of 
tcu llloolHlroulcnillofetLCh kind. 

IiIlDYOTIll [IP.?] (RI:BIAOIt.t:). 

~·ritzllall~r!J('utlUofromSt.CllthArina,in llrazil,driedflo..-er.. 
of. small delicate BIJj)CieB, ... hich gJ'01I"8 on ... el !land near tho 
e"~or(rt'IIh- ... terllOOlfI. Inthelong-illyled(o)nniltoltih'lna 
1,n:\i<'Cts .b(}\"e tl .. ~ oorolla, and stand;, 011. IO\""e1 ... ith tho I)ro­
jocting IUlthoMlof the IIhori-.!lyled fOnll; bnt in Ihelatl/:'r the 
Stiglllll.ll8tslUI rnlhcr~lIooth tbe level oftheanthol"1lin the 
oth('ror 10ng-lotyled(orm,the8ll~ingellelOflO(I ..... jthill the tube 
oflheooro1Ja. 1'htll1istilo(lhe long-lotyledf\lrIlIi8uoorlythrioo 
lIS long &II th3t of the ijhort-styled, or, ~l)()flking ~trictly, IVO 

100 10 39; o.ud Ihe pIIJlillm Oil th(l ~ti"''11111 of the fonner lire 
hroader,illthoratioof4toll,bllt ... hetherlongtrlhanthoeeof 
thoBhor\.-fltyled, 1 oould not decide. In the Khort-styled forlD, 
theanthcrllarerathcrlarger,andthellOllcn-graiUlll1ltolhOllO 
froll\ the Iong-fllyled fto_n, all 100 to H8 in diamel/:'r. Fritz 
)lo.tlllll" II('ntllle.leOOlld,l!Iuall-llir.ed@IJecielo,,,·hkhitlikewise 
helenJlltyled. 

CoccooTP8lLll. [lIP.?) (RUBIACI.!Il). 

F ritz Mllller ,,1110 sent me dri«:l f1o""en of thill plant from 
f\t. Calhar;n .. , in Brazi l. The eJ:!Jerted stigma of the 10ng-iltyleoJ 
form ~tand~aliltlc "bo"e the Icvel of thecx!Jertcd anthon of the 
~hol't-tl'ylod fonn; and lhe cnelOliOO stigma of the latl/:'r ,,1110 
BtsndB" little "bovethe level of Uleenclolled anlhcl'll in U'clong-
8tylocl fonn. The pistil of tbe long-lltyled i. "bout tWlOOM long 
u IhAt of the .oort-lltyled, with iill tll"O .tignWJ oonsideraWy 
longer, more divergent, and more curled. Fritz lliJl1er infoMUII 

lid The Comolete ...... ork of Charles arv.,o l.; J, 
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Illothat hooouhldclednodiffercnooilltholli7.0ofthopollclI_ 
grnilLsinthotwofonns. NoverlhclCSII, there call be nO douht 
IhatlhisplantishclCr(l8tyled. 

LI!,{)STO)(A (81'. ?] (RUBIA OI!..E). 

Dried flowcrs of this plant, which grows in small wet ditches 
in 5t. Cntharina, in Drn1jl, were likowise ~nt mo by Fril7. 
Miiller. I n tho long-/l\yled form tho C:uJerted stigma stands 
rniher abovc the lowl of tho olscrted anthers of tho otherfoml: 
whilst in the short-.styled form it stands Oil a level with the 
an thers of tho othor fonn. So that the want of strict oorn:­
sJlondeneo in height between the stigmas and nntheno in the two 
forml!is reversod,ooUlpsred with what ooours in lIedyotis. The 
long-styled pistil is to thnt of the short-stylod as 100 to 36 in 
lenglh; and it/j(li"ergent stigIll1\ljsre longer byfullYOIl"""third 
of their OWn length than those of tho short-styled fonn. In tho 
latter tho ll.lltliers are a littlo larger,andthepollen-grniU8ate 
a6100 1080 in diameter,COIllfl8redwilh those from thelong--
6tyl«lform. 

CINOHONA lfiCKANTIlA (RUBI,4.CE.IE). 

Dried spooilllenll of both forfill of this plant wcre~nt me from 
lim.·.· I n tho 10ng-l'Iyled (onn Ihe ape:!: of the gti~'1lla 8tand~ 
jlll1tbenOll.thlheOOses of Ihehalry lobeaof theoorolla; whilst 
the $ummitl! of the anthera are _1«1 about halfway down 
the tube. The pistil is in lengthlllllOO to 38 10 that of tho 
short-styledforlll.1ntholatterlhoanthel'lloooIlPythoI!1lHlc 
poIIition M tho stigma of tho other forlll,1011d they are con­
llidembly longer thlOn thOl!C of 010 long-<!tyled fonn. As the 
81Unmit of the stigIlla in the short-styled fonn stauds oollO!lth 
the basef! of the lOuthcl'll,1\·h.ich are_ted hlOlfway<lown thc 
oorolla,lhe style has been exlrcmelyshortcned in this form; 
itlll length to thlOt of Ulelollg-/ltyled being, in t.Bo speCilllCnR 
examined, only III! 6·310 lOOt Tho stigma. al80, in tho short­
styled fonn isvoryllluch shorter than thatilllhelong-fllyled, 
in tho l'8tio of 57 to 100. The ]lOllen-grains from the shorl-

c The Complete Work of Charles Darwin Online 
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"ty\e(160'll"el'll.anerllavingbeen_kedin1l· .. ter.1I·('reratber 
LIIr~r_in .. bollttheratioofIOOtolll_thanlhOllefl'l)l11tbelonl:_ 
IIlyleo:l 60'll"CrII ... mlthey'll"ere more tri.ngular .... iththc .. n1;1e8 
more l)romiocol, AA ailihe graine from the ahor\.-llt~·led Ho ... el1l 
were tl1l1~elmmcterillod.and Mthey had been len in 1IlI.ter for 
throo dl\y~, I i\.U\ oool'inood thllt thi. dill'cl"CnCCl in flh"pe in thc 
IwolIClaofgnliuRcuuMthe/lClOOoutod for bynuoclnal (ii8lensiou 
with ,,·ater. 

lJi-~idCli the lIC1'eroi RnbiAOOOUlI geuero "ll"Cady mentioned, 
Fritzllnllerinform.i!methattwoorthroo~1IeCieIJorl'8ychotria 

.. "d /iudif" """ .. t,"". uatin'l1 of SI. Co.tharina, in Rraz.ii, i\.re 
hetel'Olltykld. all ill .Ilandl>a M~<w. I llIay add that J ronner!y 
fcrtilill('l(i1l'ith their own poUen se1'eral 60"-"111 on a Iliant of 
thie I .. tter 81lfeieIJ in my hotoollile, but they did not llet a Mingle 
{nlit, }'rom Wi1;h~ and Arnott'M tkfocri)ltion. there ~nl$ to I,.. 
lillie doubt th.t Knoxia in India i3 hete"*y1od; and A.i!& Gray 
i8 ron1'inceo:l that 1m. ill the C&8e with Diodia .. nd Spennaoooo 
in tho UDited Slateil. Lastly. from Mr. W, W. JJi\.iley'. d('8erip. 
tion,' i~ .ppeo.ra UlAt the lIeIieaD lJ<1MPllrdu. 1t:u."tAa irlletero­
~ty\e(1. 

Altogether "'0 now know of J 7 IHlteffilltyled genera 
in tho great fumily of the UubiuccUl; thongh 1Il0re 
infurmu.tionis nt.'.:essnry with 1't-"'I1IK'<!ttosolUcoftJlem, 
more (81)Ccially those mentioned in tho la3t para­
;,rOlph, kfore we can feel absolutely 8l1fe. In the 
• Gcncnl Plnntllrum,' by lleuthnm IIml Hooker, the 
Blluioocre nrc dh'ided inw 25 trilJes, oontainillg 337 
goellcnl; flnd it dCllCrn!:S notice that tho genera now 
knoll II to 00 hetel'Olltylcd ure not grouped in one or 
twO of these trilJcs, bllt nrc di~tribtltcd in 110 1e!18 than 
eight of them. Frolll this fllCt 11-0 may infer that 
lU(),;t of tllO gcnerll. hUl'e llC<juired their hcwl'OIItyled 
structure independently of ono 1I110thcf ; that is, they 
hll\'e not inherited tllis strncture from SOllle o no or 
('\'en two Or three progeuitorll in oomlllOII, I t further 

• 'lJullol'the'f<>rNylJot.Chlb,·1876.p.l06. 
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,I('i('rl"(~ notice thnt in the hOIll08tyl;,·d gen('l"II, as I 
lUll inforUlNI by Professor ASIl OTlIY, the stallleliS are 
"ithef eX8l'T1NI or are illclmlffi "ithin the tube of tile 
(~)rollll. in II nearly constant manlier; 80 thnt this 
ChnTllCt(,f, "hieh is not e\'('11 of spt"!(:ifiu mine in the 
hrtrf08tyl(!(1 8pedes, is oficn of generic mlue in other 
m(,IllUers of the fumily, 
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CHAPTER IV. 

1·1LhrUlo .. lieari.-t:leecriptioooollhelhr..ef~Thel'JlOwer.Dd 
OoJmplu Ill.nner of fert.ilu.ing one .notbcr_l::oglnoen ,Iill"ereot 
""jo,,,, .-ibl_l!id..,lyll'Jd IOnD emlnenlly feminine in ... Iu ... -
I.ylhnlln O..,lIhi likewi.te trimorphic_I. IloymifvJia dl"""l)hio­
L..hl-."r.,h.homoolyled_X_yerticlllolalrilDOlpbio-.......... r. 
II ....... ;.", n.w .. . loubUul-QnI;'" lrimorpbio "1«1 .. of- O. "aldi. 
1'w-o. Ilegn"li, tbo iIIegiw""'e u .. lon. quhe bo. ...... -O. ope­
d.--Q. te .... \J_II01DORyled &Pf'CI .. vi Onl"- I'""I.ede,ia, 
Ih,, __ lyledua ..... S""""kno .. ntolncll>debetc..,'"yled 
_peoll!8, 

IN the preyioull chapters various hctcL'08tylcd dimor· 
phic Illaut8 hll\'o been descriLcd, ant! 1I0W wc como to 
hetctOijtyled trimorphic ph'llts, or thO@(l which 1)l'C8ellt 
throe forms. 'J'hcse h,1.\'o been obscn'(l(1 in three 
fumiliCII, flnd consist of speciCII of LythruLll and of tho 
!tlliod genus Nesren, of OXAlill LUld Ponted(' rifl. In 
their Illunner of fertilisn liOIl these Il lflut.8 offer a lUore 
remarknhle case than can be found in !Lily other plnllt 
or !llli uu,!. 

LythTllm teJiooria.-Tho pistil in ooch fonn differs 
fWIII tlmt in eithe r of the other forma, and in each 
there are two sct.8 of 8tamell$ different ill appellrnnco 
lind fUllction. But ono set of stamells in ench fOrll1 
corrCllponda with a set in ono of lho other two fOflllS. 

Altoguthef this one species incJudCII th roe femnles or 
female organs and three sets of malo orgnns, nil Il.8 

distinct from one nnvt IL er lIS if they belonged to dif· 
ferent 8pooiC!!; and if smaUer functional differences 
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are consi(1cred, there are five distinct sets of males. 
'f wo of the three hermaphrodites mllst eoexist, and 
p01lel\ must be carried by insects rcciproenlly from oue 
to tho other, in ord('r dmt either of tI le two should be 
full" fertile; bllt uuless ntl tlmJe forms coexist, twu 
set>!· of st,-uncus will be wasted, and the orgauisntion of 
the species, as n whole, will be illCOlllpletB. On the 
other huud, when nl! three hcrmnphrodites coexist,aud 
pollen is carried from one to the other, the !lCheme 
is perfect; there is uo waste of pollen and 110 fnlac c()­
aduptntion. In short, nature has ordained a most com­
]llex marriuge-arrangement., numely a triple uniun 
betwC('n tbree hermuphrodites,--euch Iwrmnphrodite 
beiug in its femnle organ quito distinct from tim othcr 
two uennuphrodites und partiully distinct iu its mnle 
orgnns, awl cach furnished with two !lets of males. 

The three forms lllay be convcniently called, from 
the uncquallcngths of their llistiis, the lOllg-styled, mid­
styled, and IIlwrt-styMd. 'fhe stamens nlso are of uuequnl 
icngths,nnd tlwsc lIlay be called the longesi, mid-length, 
nnd slwrtesJ. '1'wo acts of stamens of different Icngth are 
found in each form. 'l'he existence of the three forms 
wns first observed by VaucllCr: lind subsequently more 
carefully by Wirtgcn; but these botanists, not being 
guided by IIny thoory or oyon suspicion of their func­
tioual differenees, did not perceive some of the most 
curiom points of difference in tlwir structure. I will 
first briefly describe the three forms by the aicl of the 
nccompnnying. diilgram, which shows tho flowcrs, six 
times magnified, in their natuml position, with their 
petnls and calyx on the Ilcar side remo,"ed . 

• 'lJill Ploy .. d"" J'I .. nt61 nod deaen ~'ormen," 'Ve,haoo. 
d'E .. rope,' tom. ii. 18tl, P. S71. dr. n.o.tnrhi.t. YereiM m. pre ...... 
Wingen,'"Uebe. L~O"·,, .. I<lI;Mri<l Rheinl.' ri. J ahrgans, 1818, S. 7. 
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• '~. 16. 

l)ia~"'1D or tho 1'10 ...... .,rtb. th_ (orm, or Lyo.n.", t<d .......... in Ihoir ""t~ ... l 
pooItl~ •• with lh, .,.~l •• ad cal1' ... mo~'" "" th, .... r ,Id., o.I .. ,od';l li_ 
n. duUed 11 •• wll~ tb, Of1'OW, ,h_ tho dincUoo. I. whlcb polleD m .. " bo 

.. r" ... "'_h .. i' .... "'.ala ... r"lIr .. tilit'. 

rl .. ... ,.-' 
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LolIg..tyledform.-Thill fonn can I)(' at oncc rccog· 
llilJ('(i by the length of the Ililltil, \lhich ill (including 
the O\'arillm) fllllyolle-third long('r thall tlint of the 
mid..fl'yl('tl,nnd more thall thrice all long lUI that of tilc 
IIhort·styl(>(1 (onu. It ill 110 disproportiolltltely lOllg, thnt 
it projects in the hud through tho fuldl'<i IJCElils. It 
8tnndll out oollsitlernbly beyond ilw mid· length sta· 
mens; its terminal portion delJCuds a little, but the 
stigma itself illlllightly npturned. Tho globnlnr stigma 
is collll idernbty Inrger thnll that of the other two forms, 
with tho pllJliliru Oil its 1I1lTfuce g<'nenllly longer. Tho 
six mid.length stamons llrojoot sbout two---thi rds the 
length of the Ilistil, lUld correspond in lengt h wi th the 
Ilistil of the mid+!!tylcd form. Such corrc8llOndencc 
in this lind Ihe t\l'O following fonns is b'1'uerally "cry 
close; the diffef'('IlC(', where there is nny, being IIsllally 
in a sl ight exOO&I of length in the stamcns. The six 
shortest stnmCU8 lie conco/lled within tllC onlyx; iheir 
emls nre turned 111', [lnd they nre gnLtilinted in length, 
lIOns to form n double row. Tho nnthers of the!IC IItn· 
IUCllS nre smaller dU\!l those of tho mid·length ones. 
'rl1C pollen is of tho same yellow COIOUf in both set.!!. 
II . l l idlcr· measured the pollen.gnlin in all three 
fonus, lind hia measUf'('ments are evidently more trullt· 
worthy than th08C which I formerly made, lIO J will 
gil'o them. Tho lIuml)('rs refef to di\·is.ions of the 
micrometer cqulIlling m mm. Tho gntinl, distended 
whit water, from the mid.length stnmens arc 7- 7i, 
and th080 from thclIhortest lItamens 6-0l in diameter, 
or lUI 100 to 80. The capsul<'8 of this form contnin 
on nn average 93 seeds; how this avcrnga was olr 
tnined will presently be cxpluined. As thCfle lIcc(is, 
when clenned, seemed larger thllil those from the mid· 

•• Die Ikr"..,htuog do!r Blumeu,' 187S,p.I93. 
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Ityled or Ihort.-ltyled (orml, 100 of them wefC placed 
in a good bni!lIIce, ami by tbe double method of weigh­
ing w('re founo to eqnal12 L sce<ls of the mid-styled or 
1-12 of tbe short-styled; 110 thllt th'o long-styled seeds 
,'ery lIeRrly f!(IUR I six mid-styled or s(weu short.-ltyled 
8CC(ls. 

Mid-Bl!JW fQrm.-The pistil occupieR the position 
represented in the diagnuil, ,lith its extremity consi­
lienlbly upturned, hut to a nlrinblt) degree; the 
stiglllil is !!Cftted between the anthers of tho longest 
lind the shortest stamens. Tho six longest Shuncns 
oorl'e!'poud in length with Iho pistil o( the long-slyled 
form; tli('ir filaments are coloured !'right Ilink; the 
unlilers nre dnrk-colonred, bllt (rom oolltnining bright­
gf'(>(>n IlOlI(,1I IIml from th('irenrtytiehise('neo thoyappear 
t·ll\cnlid-grcen. liellce ill gellerul appeumnC(l these 
slUmt'lll ure remnrkably uissimilnr frolll the mid-length 
sin mens of tho long-styled (orm. The six shortest SUI­

IllCliS nre enclosed within the eutyx, nnd resemble ill 

nil respects the shortest stmnells of tho toug-styled 
form; both these se18 COIT('!JI)()IIc1 in length \lith tho 
short pistil of the short-styled (urm. Tho green ]lol­
leu-g-roins of the long-cst stmnells aI'O 9-10 in d ia­
meter. whilst the yd low Itnlins (rom the shortest 
"hunens nre outy 6; or IlS 100 to 63. But tile pollen­
J,:ruius rrem different 1)lantil 'IJlpetucd to me, in this 
cU.se flud otllel'll. to be in sollie degree mriabte in size. 
The cll)l8n l('8 (:outnin on fill lI\"crogo 130 seeds; but 
pcrhnJls. lIS wo shnlJ see, this is nltlier too high nn 
ll\"cnlge. 'fhe seeds thNnsel\"cs, Itt before renlllTked, 
!Lre snutller thun thow of tho long-styled forlll. 

Sluwt-Blyledform.-T he llislii is hcre Yery short., not 
out'-tl.ird of the length of that of the tong-styled form. 
It is enctosed within the enlYl:, which, ~Iificrently from 
that in the other two (onns, UOCSllot elleJosc any fln -
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thers. The end of the llistil is genern.l1y bcllt up~·af'(ls 
at right angles. The six longest silunens, with their 
pink filnmenlll and green pollen, n'fl(:mble the rorre· 
sponding stamens of the mid-styled fonn. liut aC<!Onl­
iug' TO 11. ::I l ullN, their pollen-gmius lIre ft little larger. 
"iz. !'Ii-lOl, instC'ud of 9-10 in diameter. The six 
luitl-I('ng-th stamells, with their un(,·oloul'l.\d filliments 
flntl p·llow p.ullC'n, resembl(l ill the size of their pollen­
grHins uud in fill other respects the corrcspondin ;,:­
stumens of t1l(' long-styled fonn. The tlilfercul'(' in 
dilllnt'ter lj(·tw('('n the g-nlinll from the two 8Cls uf 
(lnth(·1'8 in the sbort-styled form ill R!I 100 to 73. 
'L'he l'ftp;mles ('oUlain fewer 8t.'('(ls 011 1111 Il\·enlge thnn 
thoec of ('it her of tbe preceding funnl!, numely 83'5: 
111141 the !!('('(ls urc rollsidernbly 1I1Mller . .Ill this lath'r 
n'~IKlCt, but not iu nnmber, IhC're ill u gnldutioll 
l)Ilnlllei to tlmt in tlle length of the pistil, the long­
IItyl('d hll"ing the IlIrg-est se«11I, the mid-styled til(' 
next in size, nnrl the sbort-siyled th(' snmllest. 

We thus see thllt this [,lnllt ex ists undcr thrh' 
fClllll lo forms, wl,ich differ in the length nnd cunn­
turo of tho style, in the si1.<! IIntl sUIte of the stigma. 
anti in the numLu 8.nd size of the 1('('(1. There Uri' 

altOb"<lther thirty-su males or Shlmen&, IUlII Ihese eillJ 
be tli,·ill('<! into three IICtlI of a dOl.en <'l\l:h, d iffC'ri'lg 
from 0111-' IIlIother in length, cunatlln', nnd colour of 
til(> filuments-ill lhl-' size of the anthers, nnd (-'!IlM'Ciully 
in th(' ('Olour and diameter of tho putlen-gruinll. .Each 
form beUI'8 lmlf-n-dozen of ono kind of stumens nud 
hnlf-,,-du7.cn of Hnolher kind. but nut .,11 th l't'e kinds. 
The three kinds of stamcns correspond in length with 
the three pistils: the corJ'('spou(\ellco is nlwnys bctll(,(,U 

hillf of tll(' slmllens in two of the forms with the pistil 
of tho third form. The following table of the dinllleters 
of tho pollen-groins, after immersion iu wllter, from 

f 1'1 .... A I Clnh 
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both l!C~ of stamens in all threo (onns is copied from 
I~, 1Luller; they are arranged in the order of their 

roue~.''''iD' r:;- r ..... pl .Ia: .... of ~I~'!:.:r!.od fo~ :' ~ :g' 
.. ",w_r •• ,.h .t.oJn .... orro.,-o11lod " 7 ~ 7, 
:: .ho,'; .... ~ .... of i~:;'~!j~od;; !:: ~t 

",IJ ... lylod " (l" 6 

We hero see that the lMgcst pollen-gfllins collie from 
the longest stamens,snd the least from the shortcst; 
tho elttreme dil1"ercnce il\ dia meter between Ihem 
oc·ing !IS 100 to GO, 

Tbe IIH'flIW' ullIuber of seeds in the throe (onns wus 
~rhlilled by coullting th('111 in eight fino ac lccted 
"ul)slI ll's lakell (rom plants growi ng \I'ild, nnd the 
resu lt lI(\S. Ill! we ll>l\-e soon, (or the long-styled (neg­
Il'<':ling dt'<.'imn\'J) 03, m id-sty led l ao, anti short-styled 
$;), I shoull l not lUll'e trusted ill theso nltios had I 
Hot 1>OiiI8t'Ss(.·d II nUlIIUer of plnnl1l in Illy gnrden which, 
vwing to their youth, did not yield the full comple­
ment of f\C(.'(I, but were of the M ille ago 1111'.1 grew 
!JUlIer tho MUle conditions, lind were freely \'isited by 
I,,-,'('~, I look silt line capslIlt'8 from each, ami found 
th(l fI.\'crng(' 10 be for the Iong-i:ltyle<'1 80, ror lhe mid­
styled 97, Duel for tho short-styled lil. wlly,legiti­
mIlt(> u/lions ('n-',-'ctCl.i b\" me IJet\l'C(>n the throe (Ofms 

WU'c, u.s mll~- be 8CC1I i~l the fullo\l'ing lilblCiI, fOf tho 
loug-stylt,(] 1111 !I\'emgc of 00 se«ls, for tho mi,]-styICl.i 
117, nml for Iho short-styled 7 1. So that wo hal'O 
).;'<)()(I ('oncurrent(-'\'idcnceof i,diffcreu('o in tho nl'el'lq;o 
production of seed by the tlire(' fVrltls. To silo", jlun 
the unions effected by mo oftcn produced the ir full 
,·!feet nnd In(\Y 00 IfUSted, r mny stat.e that one mid. 
~tyled capsu lo yielded 15 l good 1IO(!t\s, which is the 
.;;UIlC Ilumoor a.s in the finest \I'ild cnpsulo \\hich r 
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examiued. Some artificially fertilised short- and long­
styled capsules Ilnxh1Ced a greater uumbcrof8CC(\s than 
",U.II C\,('f obsen'e<1 hy me in wild phillts of the Mme 
fvrm~, but then I dit! not (!'"'I:amine m.lny of the latter. 
'L'hiRplllut, I mfLy'ldd,olfen II remnrkable instance, how 
llrofoundly ignoNl.llt we are of the lifc-conditions of a 
speciea. Naturally it gro ..... s .. in "'et ditehes, "-aWry 
I)I~, and csJK'Cially Oil the oouks of streams," and 
though it )lroducefl so many minute 8CC(is, it ne\'er 
spreads on the adjoining land; yet, ..... hen IllcUlte<i in my 
gnrdeu, on clayey soil lying o\'cr chalk. and which is flO 

dry llmt a rush cannot 00 fou nd, it thri\'es luxurillll tl y, 
grows to IIlJlwO 6 f('Ct in height, pnxiucCll sclf-sowll 
IK'<Xilings, lind (which is a fKwerer tost) ill na ferti le lUI 
in IlllmtO of nature. Nen'rtheleu it "'ould be almost 
a !)Iinlele to llnd this lliant growing spontanoouslyon 
stich land as that in my brarden. 

According to Yauchf'r nnd Wirtgell, tho throe forms 
coexist in all parts of Europe, Some friends gt\thered 
for me in North Wales a number of twigs from 
fK!)Wlrilte plnn ts growing Ilenr olle allotheT, and Clllll­
sifle<1 them, ~Jy 8011 did the same in Hampshire, and 
here ill the re8ult:-

TABU 22. 

H twice OT thrice the number had been collected. 
tho throe forms ""ou ld llfOoobly hayo been found 
nenrly equul; 1 infer this from cousideriug the o.oove 
figul'Cl!, lind from my 80n te lling me thut if he had 
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collected in another IIPOt, he felt 8ure that the mid­
styled plnnlll would hn\'e been ill CXceM. .I sc,'crnl 
tiwCll !IO\I'e<1 small pareelll of seed, and raiSC<l all three 
fonlill j bllt I neglected to record the parent-fonn, 
excepting iii one insialH:e, in which 1 raiSC<l from 
ahort-etyled !ICed twelve plnlll.ll, of which ollly OM 

turned out long-styled, four mid-styled, nlld !IC,'CIl 
IIhort-etyled. 

Two plants of each form werO protccted from the 
aeceM of inseclll during twosucCC'lIiIi,'c yeurtl, and in the 
6uluIIIII they yielded ver)' few capllulCli Rod presented 
II. l't'llInrkahlo contrast with the ndjoining ullco,'ere<! 
1)lnnl.ll, which \I-ero densely oow>rc<l with capllll lCli. In 
1863 n Iln.ltccted Jong-stylcd plnll! )II'Q(Juce<1 only 6ve 
l)OOrcaJIIIUk'8 j two mid-styled Jllants I)rod,u~('(l ~Iher 
thc same number j ilnd t\\'O IIhort-l!tyled 1,lan18 only n 
singlo olle. These capsules conttlincd very few sceds j 
yet the 1,laJlts "Cn) flilly prooucth'o lI'hen nrt i6cinlly 
fo.'rtilised under tho net. TIl u stute of Ullturo tho 
flowers ure inc~AAntly visited for their lIecUlr by hive­
aud othcr 1J.ecs, nariOIlS Diptem nlld Lepi(loptem.- The 
ncclllr ill ~retr'(l illl round the btt.sc of tho o\'ariUlll j 
but a Jl6SSilge iii forme<l along tho UPl)Cr IIlId inner 
!lido of the flo'ller by tbe laternl ddh>ction (not repre­
IICIlh'd ill tho dia~mlll) of thl' bnMl I)()rtions of tbe 
filll/lleJlI.II j 80 that insects in'"(lriably alight on the pro­
jl'cting stameu! ami pistil, and illjj('rt tlleir probol!cidf$ 
nlons: the IIPIlCr 1011\1 inner nUirgin of the ooro\la. " 'e 
(!lUI 1I0W sec why the enus of the stalllens with their 
Ilnthcrs. uUlI tho ends of the pillti lll "-itll their stigmas. 

I W 

ono bee, the (,';/'- _Ia ... ~ru, 
. 1.....,.1""'''n'' ... iI.yi.iltoto Iltl. , ... , 
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ure u. little llJlturned, so that they may be bnlshed by 
tho lower hUlry surfueCll of the In..ects' bodies. The 
ahortcst stamcns which lie enclosed within the calyx of 
tbe long- uuc\ mid-styled forms can be touched oilly by 
tho proboscis and IUIITOW chin of a bee j hcnco they 
have their ends more upturned, and they are graduated 
in length, so tiS to fall into a narrow file, sure to be 
raked by the thin intruding proboscis. 'l'ho anthers of 
tho longer stalllens stalllilaterally farther allUrt ami ure 
more neariy 011 the same level, for they have to brush 
against the whole breadth of tho insect's body. In 
"ery many other flowers tho Ilistil, or tho stamens, or 
Loth, are redangularly bent to one side of the {lower. 
'rhis bending may be permanent, as with Lythrum 
and many others, or mny be effccted, tIS in Dict(!m· 
1IU8 jy{ttinena and others, by a tempornry lUo,'clllent, 
which occurs in the case of the 8b,lllcns when the 
anthers dehisce, and in the Cilse of tho pistil when 
the stigma is mature; but these two mOYCl\lents do 
not alwuys take IJlace simultaneonsly ill the sume 
flower. Now 1 have found no exception to the fu le, 
that when the stamens and pistil are bent, they bcud 
to that side of tho flower which secretes nectar,O"en 
thougb there be 0. rudimclltary nectary of large size 
on the opposite side, as in some species of Conjlhtlis. 
\Vhen nectar is seereted on all sidCll, they Lend to 
tbat side where the structure of the flower allows the 
easiest access to it, as in lAjtlirum, ""riOllil Papilio­
naccre, and others. The rule consequently is, that 
when the lJistils and stamens nre CUfVed or bent, the 
stiglllll. 1I.1Id anthers nre thus brought into the path. 
way lendiug to the nectary. Thore nre a few eases 
wllieh seem to be eXCelJtions to this rnlc, but they are 
not so in truth j fOf instance, in the Olori();!a lily, the 
stigma of the grote8(lue lind rectangularly bent pistil 
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i~ brought, not into any pathway from the outside 
towards the IIN'tnl'-!JeCrt'ting l"'e(l("S3C8 of the 1I0"·er, but 
iuto the circular rout/! which iUlII'Ct'l follow in proeeed­
iug from 0110 nectary to tho other. In &rophularia 
lIlJ~ftica. tho 11istil is bent downwards from the mouth 
of tiiO corollu, hut it thus strikes tho l)Qllcll-dlisted 
lorenst of tho wnsps which habitulllly visit these ill­
lICellwd /low('rs, In all these CIl.8CS wo sootho supreme 
dominnting pOll"cr of iusccts on tho structur(' of /lOII"CI":'I, 
eslH.!Cially of thOll() which hayo irregular corollas. 
l~lowc.1":'I which are fertilised. by the wind IIlllst of 
OOUflJC be cxcepted; but I do not know of a siugle 
installoo of all ifl"l'g"ular Hower which is ihu8 fertilised.. 

Another j)Oillt dL'ilervetl notice. III each of the three 
fonns two Sets of stamens correspond in length with 
tho pistils in tho other two forlns. When ~8\1ck the 
/lo,,·ers, the Rnthers of the longest stamens, beuriug tho 
g~n pollen, Rrc rubbed agnillilt thc abdomen und tlu.' 
inncrsidcB of iho hind lcgs, as iii likowi!lO lh<lstigmuof 
tho long-styled form. The unthers of tho mid-length 
stamens and the stigma of the mid-styled. foml are 
rubbed against tho under sido of Iho thoNlx Rnd be­
tween the front p1Iir or legs. And, Illstly, tllo nntuers 
of the shortest slRmens and the sli~.'·mn of tho shori­
styled form fire ruulx-d lIg>linst the proboecisflild chin: 
for thr \)('(>8 in Bucking-tile 1I0wel":'l ill.qert ouly tho front 
p"rt of their h('adll into tbe flower. On cttkbing be<!s, I 
ubg,'n'el.1 lUuch g~n l)Qlien 011 the iUller sides of the 
hind I<'gs nnd ou the abdomen, and mueh yellow 
pollen on the under side of tho thorax. 'l'here was 
Hlso pollen on tho chin, I\lId, it mlly 00 pl"C1lumed, 011 
the proboscis, but this was dillicult to obscn·c. 1 had, 
howeH'f, independent proof that I)QUen is carried Oil 
tho probo~iB; for II Bmall bnl.llcb of n protected shori­
styled plant (which produced sl)QnlnnooUBly only Iwo 

1,2 

I TIl .. Comolete Worl< of Ch",rI. ~ 0"'"", "'nhne 



118 m;n:IIOSTyu:n TR UlOItPIIlC PI.AXTS. CUP. n-. 

capsules) wn.!I fW'<'irlenmlly left during 1IC\'eml days 
pl'ClJSing against th(' net, amI bees "('f'(! 8(>('n insert ing 
their proboscides through the 1ll~lu:-8, unrl in conse· 
{[lienee IlIUneroull cnpsuLes were forllloJ(l 011 th is one 
small branch, :Frolll thc-sc sc\'enli fllcts it follo,,-, t hnt 
insects wiH gencmlly carry the pollen of caeh form froU! 
the stamens to the pi~til of oorrcsl)()nding length; and 
\\'e shall pl'<'8Cntly 800 ihe importnnce of this adaptn. 
tion. It must 1101, how(',-er, be supposed that the bees 
do not get morc or lei!!! dusted all oYer with the I!e,'ernl 
kinds of pol lell; for this ooulcl be 8('('11 to oceur with 
Iho green I)()llcn from the longost slnml'ns. il lorrow.·r 
II case will JlTC8C'ntly be giyen of a long-styled plliut 
prodllcing un nbUlHlanee of caPSUICfl, though gro"­
ing quito by itllClf, ami the flowers mnst ha\'e been 
ferti lised by tlwir o\\'n t"'O kinds of pollen; hut 
these capsulCfl oontain(-tl a w·ry jloOur a"emge of 1IOOIl, 
Hence insects, and chiefly ~, act bolh as gener.:.1 
carriers of l)()lleu, and na SIK'<!ial clIrri(,11I of the right 
IIOrI. 

Wirtgen I'('lllnrks· 011 the variubility of t his plant in 
tho hmnching of the stem, ill the length of th(' brnctt'n', 
si:!;o of the petals. and in !lCveral other ('ilarncten. 'l'h(' 
plantll which gl'('w in my gtlrdcn hall their IClnCl<, 

which differed much in shape, armngNl oppositely, 
II.It.crnatclr, or in whorls of three . . In this lutter CilS(' 
the stelllS' were II('xugonai; those of the other plau ts 
being quoorang-ulur. But we aro OOIl{.'('rne(1 chiefly. 
with the reproductivo organs: tho upn-IIrd bending of 
tho pistil is ,'ariable, alltl CflpeciaUy in Iho sbort.styled 
form, in which it is IIOlIlelimcs straight, sometimCfl 
slightly eurn)!.l, but gcncmlly bent at right flngll'S. 
Tho stigma. of tho long-styled phltil rI'(l(luently hna 

• 'Verhalld, del 1I~lu,hi ... \'ereim, fii. Pr, Rltdul.' ~. Jah.S'ang. 
1818,1'1'. 11,13. 
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longer papillm or is TOugher tll[1II that of the mid­
styletl, and the latter tban that of the short-lltylcd; 
but this chnrooter, thongh fixed ami llniform in the 
t ll'O fOfms of Pn'lIIv!a veri., ,\:c., is here mrinble, for 
t lul.\'o seen mid-styled stigmas TOugh('r than those 
of the long-styled.- '1'he dcgreo to which the longest 
and mid- length stamens are graduated in length ami 
luwo their ends UjllUmed is mrillt. lo; sometimes nil 
lire eq\llllly long. The colour of tho green pollen in 
tho longest stamens is ,-nriaole, being sometimes pale 
greenish-ycUow; in one short~tyled J!luut it was allll09t 
white, Tho graius mry a lillie ill sizo: 1 UtUlIilled 
one short--lILyled plaut with tho grnins &00' -0 tho 
a'-cmge lize; and 1 ha,-c secn a IOllg-8tylc<1 plallt II-illl 
thc grainl from the mid-length and shortest ullIhen .. r 
the IIRme size. We here IIC6 g .... --at ,'ariahility ill many 
importllnt cllIU'lICtCrs; and if allY of thcsc ,-ariatiOIl8 
were of service to tho plaut, or \lore correlated with 
useful functional ilill'ereuces, tho species is in t1mt 
at,He in which llnturnl selection might l'Clldily do muc:h 
for its modificatiou. 

o,~ the Powr of _~[utual PertiliMltiQ1& bellM''' ti,e IhT~ 
FormlJ. 

:Sothing shOll"S more clearly lhe el:trnol'dinary oom­
plexityof tho reproducti,-o system of thia plant, than 
t he necessity of IlInking eightN'n distinct unions in 
order to llSCertllill the relati,-e fertilising power of the 
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t hroe form". Thus ille long.stylod fonn has to be fer· 
tili.sed. with pollen from ils own two kinds of anthON, 
from tho two in tho mid.styled, nnd from the two in 
tho short-styled form. 'l'ho samo process 111lS to be 
repe!llf..'l.l with the mid.styled and short·styled forms. 
It might have been thOllg:ht s11fficient to hfwe tried on 
t'ndJ stigmn tho g:rocll pollen, for instance, from either 
the lui(1· or shurt,..stylo~l longest stamens, and not. 
from hotll; but the result proves thflt this would 
ha\'e loecn insu!1icicllt, and that it Wfl.'! necessary to 
Try all six kinds of pollen on enell stigma. As in 
fertilising- lIolI"ers th('re will always lie some fflilurcs, 
it wUll!,1 have been I.uhisable to hflve repeated efleh of 
the eighteen unions n score of times; but tlw lnbour 
woulll have \x>cn too great: as it was, I made 223 
unions, i.e. on nn averago 1 fertilised floove a dozen 
flowcrs in tho eighteen difft'rent methods. Each flower 
wus castrated; the adjoining huds hfld to be removed, 
so thnt tho fh)l\"{'rs Illight be safely marked with 
thrend, wool, &c.; lind lifter eileh fertilisation the stigma 
II'US examinod with Il. lens to I!CC thnt there Wfl.'! sum· 
cient pollen on it. ]llants of all three forms were 
protecte<l <luring two years by lnrge nets on a fmme­
work; two plimts were use<L during one or both years, 
in order to a\'oi(L allY indivi<lual peculiarity in a pnr­
ticular lllant.. As soon as tho flowers had I\ithered, 
the nels were remol'od; find in the autumn tho cap· 
:sules were daily inspected and gathered, the ripe 
seeds being counted undcr the microscope. I hnve 
given these dotails that confidellCe may be placed 
in tho following tables, and fl.'! some exouse for two 
blunders which, I believe, were made. Th('se blunders 
are referred to, 11ith their probable cause, in tll"O 

foot·notes to the tflLles. 'L'he erronC01lll numbers, how· 
eW:r, arc entered in the tables, that it may not be sup· 

cTh k f hrl lin 



C .... r.I\'. Ll'TIlIIL\I ~.\L1C.\II I A. 1;:; 1 

posed tlm.t I hO:l"e in anyone instance lanlp<'red ,.-ith 
the resulta. 

A few words (>xplsnatoryof the thrre tahles mllst IX" 
gin>n. E'ich is dc"oted to olle of the three forlll~, and 
is di,'itlcd into six compnrtmenhl. The two upper Olle<! 

iii eneh table show the number of good 8Ce(ls fe~lIltiJlg 
from the applicatioll to the stigma of pollen from the 
two 8Cta of st8mel\8 whieh corrCl!];onu in length wit I. 
the pistil of that form, and which nre i;orne by the 
other two fonns, Such unions arc of II l(>gitimotc 
nature, The two n('xt 101l-er oompartmrlllil show the 
result of the 81lpucatioll of pollell from tbe two sets of 
Hlamell~, not colTCflponding in length wilh the pislil, 
Ilnd which are borue by the oth('f tll'O forms. 'fhese 
II11ioll8 are illegitilllste. The tn-o 10wMit oompartmenta 
show the fCllult of the application of each fonn's own 
(11'0 kinds of I;oUen from the 111"0 sets of stamells be­
longing to the same form, f\lld which do not equal the 
pisti l in length. These unions nre likewise illegiti­
Illllie. 'l 'ho term oll-n,form l;ollrn here Il~ed dOC!! not 
mean l;otten from the flower to he f<'rtilisffi-for this 
lIi1J1 no,'(>f used-but from anoth('r U()w('r on th(' ~nme 
plau t, or more commonly from a distinct Il lant of the 
S1une form. The figure (0) mffil\S thnt no cllJlsule WOf! 
llrodllC('(l,or if n cap~ule Wof! Jlrodnecd thnt it contniuctl 
110 good 1H"'ed. 1n some part of each row of figures in 
ench compnrlln('nt, a short horizolltalline may Uc IICC!Il j 

the unionll abol"e this line were made in 1862, awl 
below it in 1863. It is of imporlanco to obsen"e this, 
as it shows that the same general result \I'!lS oLtnined 
during two sllccCllsi,'o yenrs j but more ('specially be, 
causo 1863 11'8.'1 a very hot and dry 8('1I80n, III ld tho 
plantiJ had occasionally to be wM.('l'('(l. 'I'his did uot pre­
\'('Ilt the full complement of lIeed iK'ing Jlroduced from 
tho Illore fertile unions; bllt it rendered the 1<'88 fertile 
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ones even more sterile dum they otherwise would lun e 
LccJl. I llO.\'o secn str iking instances of this fact in 
making illegitimate and legit imate \1niOll8 with l )ri­
mula ; and it is wcll kllown that the condi tions of life 
must 00 highl y favoun,ble to gi ve allY ehaJlcc of suc­
cess in producing hybrids betwccn species wh ich are 
erossed with difficulty. 
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yielded ""p'ul ... Ea<h "el l"'ulocon. 
l. i.od, .... nu . .. , . ,I07·3-t .. 

I\'. 
J UtgW",,,tellnioR. 

12 ftow ... f. r tili..ed by Iho mid . 
length ,hm.ol .rth • • horl.- lyled . 

1 ~ , , , , , , 
Too.tail . ror an,. .... n, •. 
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v. 
{U"'flIi"",w,,"i..,.. 

I~ 80 .. ·,,,, fertili..J. by~ ... n_fol"1Jl 
mid.lengtb.tame .... , 

" " , , , , , 
Too.t.ril.for .. y ...... g •• 

\'1. 
Wqjili"",l<l .. ,...",. 

.h~~!~:::.!:~il ioed by own_form 

Too.t.ril.f~r&Dyue .. g •. 

Besides the lloo\"e experiments, I fertilised a oonsi­
den\blo llIunbcr of long-styled flowers with pollen, 
taken by II eamel'a-hair brush, from both the mid­
length and shortest S!iunens of their own form: only 
5 eal)$ules were produced, and these yielded on an 
average 14'5 seeds. III 18631 tried a Illuch bettor ex­
periment: R long-styled pl'lllt was grown by itself, 
miles away from a.nyother piant,80 that tho flowers 
could have recei\"ed only their own two kinds of pol­
lell. '1'ho flowers were inccssantly visited by bees, 1\11(1 

their stigmas must havo received successive l\ppliell­
tions of pollen on tho most favourable days and at the 
most f,\\'ounlhle hOllrs: nil who llaYC crossed Illanls 
know that this highly fayours fertiliSl\tion. This plant 
produced an abund'lnt crop of ca.psules; 1 took by 
ehallce 20 capsules, a.nd these contained seeds in 
llumbcr asfolLows:-

" " " " " , 
" " " 
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'['his giyc~ nn nye-rage of 21'[) seeds per capsule. As 
\I'e know that the long-styled form, when standing 
ncnr plants of the other tll"O forms !\Jill fertilised hy 
insects, produces 011 Il.Il !lY(~m;;e 93 seeds per ealtsule, 
we see thnt this form, fertilise(\ by it.s own tl\'O pollens. 
yields only beh'C<:'1I one-fourth uIHI olle-fifth of the full 
number of seed. I have spoken us if tbe plunt ha(1 re­
ecil'C(1 hoth its own kinds of pollen, !\Ild this is, of 
eOllfS(', I)()!!~ible; but, from the enelosed l~ition of the 
shortest 8t!\men~, it is mneh more probable that the 
stigma receivcd exelusively poUen from the mid­
leng:th stamens; nnd thi~, as mny be se<'n in com­
pllrtment V. in 'l'aLle 23, is tho 1ll0Te f('rtile of the two 
self-unions. 

TAllJ,1I 21.-Jlid-"ylt<llVrm. 

I"'9 iti-.at ..... k"._ 

12 Ho ...... f~rtn;~j brlk. miJ· 
leDgthn.m,n. of Ih. long'''ylf!d. 
Tb_n.,n"'<q .. linlngthth. 
pi.Wofth.lIlicl .. 'ylf!d. 

I'rodU.tOf~I~~lne&<:h"p-

". m 

92 pe r ""nl.of th. HO ...... (I' ...... 
b"t.lr1OOp"""nt.)yiolJf!d .. p­
.ul .... F.a.:bcap"ul,,,,,ntainM,OJ1 
am o"r'g', 121'3 oeocU. 

IJ6]ilim(ll.",,''''''' 

1~ flo .. , .. r.rtilioed urlh. mid_ 
lenJ;:th.tam.n.ofth •• hort-s'r1f!d. 
Th_.,am'Dlequftl inlongth ,h. 
pi.tilofthomiJ .. tylf!d. 

Pt<>Ju'tO(g~"~J;n_h"'l>" 

ll~ 

,W 

'" 

lOOp .. .,.nt.orlh.~o"o"'ri.1Jf!d 

","poul ... E.oh""l"'ul.""nt.inM, 
ononn .... g.,IOll·O_.;or.u_ 
duJing""l .. ul ..... ithl_tb."20 

J _ 1 .. 'h ....... g.iolIG·1Hed .. 
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ltkl/ili~~' ,,~iOlO- I .l11t<J.li~~i. "Hio~. 
138n .... nf<rt;li~by l hllh •• I. 15fl ...... f,·.IIII....dbylheIQDK • 

• 1.t.arn .... oftb.Jo.C .. IIJtd. ..1.t.arn .... ofth •• ho.t.oll led• 

~:: :~ l~~ 
8.;{~:.:~~1 I! i~ 

I) '113 
o 9 79 

g 13l l~~ 
M1><· .. ~t. of t".8o ...... yl.J'lod I 93pe ... u.ofth.8o ...... ,.i.1Jed 

0 1,"" 1 ... b"bol .. uJ.cont.l.eJ, COI,"ule.. Each CJlI .. "J.""ot..i.eJ , 
Oft on av .... !1" • ., ., OMd'j M . U· OIl U . ... ng. , 6~'5 -..d,; o',n_ 
"luJi.~COI .. ul.,. .. ;t"I_lhaD20 ch.di.'cop • • I .. ... lt h l_tbaa'XI 
~ .. 11K ue ... "," OO·~.....u. -a,tbl .. e ... "," 10~ · 8. 

v. I n. - -
1~!ti1MU ....... 1/"""11_,, •• 1_ 

128o ... nr .. t ili...tb,0 ...... f".... I Z 8o ... .. r.,tHiHd ""o ... _form 
loaC •• ,.t.a_.... ""ort .. l.tam ..... 

9~ 0 0 (I 
9 0 0 0 

63 0 0 0 

1;141 ' g 0 ~ 
o 0 0 (I 

, I ' 
f_l<hldi.~ 11K O~]I ... it~ IJ6 1 Sot _.do .... liel!Mol. "p",01~ 

MOd .. ~~ 1><' ..... of ,hi 1\., ..... 
yl.lded .. p"ul ..... ,l_~ " I_ull 
""otaloed . • o.n.nn".5--i·a_lo; 
• • , ... ludl.gcoP"ul .... ;lhl_tb .... 
20Hed.,lh •• '· ... pl. 77 ·~. 

°l h .... .,ha,.dl,.. doohttl,.t 
, bll_ul, ol t36-.1. inOOOQJ1OII­
..... " 1 V .... d .... "'.fl'(Wt ...... 
Th. Bowe .. '" be fertLlioed by 
lbeb "WII 1oDge.t ........... (' .. 
8mm .... edbY ... biia w I"K<I.' 
tnd 1"'- lor lho mld·Ie,,'1U' 
I t._ol, lhe ]oog"'ylPolrorm 
by .. ... h;Ia .. lI. ; ~ ~fI<>w~. rl· .t ili .. d 
In the I.k. man m· • • 00 1,1 howe 

L!e=~u~l~:~:c~;!;I"~ 

'ni .... ol:;. ~l • . al the bottnnl of 

i:'=~!1A 1;~o;e~r:.:ilb=: 
• ft,·...,r ..... ked .. Ith " whit. 
:hftlOol' .. ,ril l.ad~n_.bd 

~~:.~re:.~~~r:~~ 
IIIRI .hleb yleld .. 1 100. I 00 
001 kno. w!tRI 10 lhin" . I 
cud"".ox.n rod t.o j)re~~nt pollt" 
dro[IpmgfromnnU I'jl(!llO .lowel 
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Resides tho cJ:periments in the aool'e table. [ ferti­
lised IL OOllllidemble number of mid.olJtylcd flowers with 
IH)llen, taken by II ('nmel's-hair brush, from Loth the 
longCllt Illld shortest stamens of their own form: only 
5 cI'plluies were Ilroduced, and these yielded 011 811 
lWcnlge 111) lIced,. 

TAllu'lS.-S4orl-Il,ltdf'<!r ... 

hgili....,J •• ~w.. 
12Ho .. · ... r."ilioo;lby'h •• hO'I_ 

.. ,oum.nl.flh.looX""yloJ. 
Th_.u"" .... oquaL in IUlthlb. 
,,,,tll "f t be , borl.-Otyltd. 

" " ~ I~ 
63 III , " , '" 

Ill. 
}llegUi.w...wo.. 

1060"." rutilloed byille .. id. 
Lft'thll.a ...... oftluoLo.'.'yled, 

, " , , , , 
, : 
" T<IOilerileforOBy .. erap. 

Io.er •• ,wl l tried\o,.....,berto 
.ipe tbe pi"""n .. retully af\er 
~b r",1.iI ... u.,.I:buti,,_ttng 

:!~-..:: :i!l;"dn:y.~:~~-:'e:i 
by beeo .nd IIi ... b"u.i"~ .bout, 
~~~~ .• O:~I .. ';',; II~"'~·~I~"'~ 
.. Iblrd man by ,,,eall.IIIG Ib"e to 
pre.eul the bt ... ~"lulIg 1M 1111· 

II. 
TAf/itlwoah ... ;"". 

tafi .... nf."lIloedby tnu nort. 
en .lam.DI of th. ,.;,I .... fleJ 
Th_.t.,a .. DloqllOliol .. gththe 
piotilof thloMT\""yltd. 

93 69 
71 69 .. " " . , , 
~ ~ 

61 pe ... ol.ofth.a" ...... yMLdod 
""-pout ..... :.cbul ... l .... ot.aioed, .0 aD u ... , .. 64·6....u. 

IV. 
ilk9iliWII ••• ;_ 

IO!o •• nr •• d\i .... by'IuoIoto'. 
., .......... oftb. ",1d., yWd.. , , , , , , 

~ ~ 
T"" .... til.r"ruy.nrago. 

~1~.nl8, bin .". 
........J.a'li_IJ..,. .. igbtha'·e 
dooei ........ rabkl ,d .... hief. It .... 
1Iltu .. :O:'lelDdydlm.mltloncllld. 

':'~'i~ .!'j!":::~r,:,~~"~~e ~ 
I'I..,ing .. ",I,I .. I) I .... I . lldlong­
_Iyleo.l ,,"d~r Ihe .. rl>Cl bug(! n~l: 
l" l 86:1 I •• 0We0.!lblle,...,r . 
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(''' ..... IV. 

v. 
ltkgilifMhuitm. 

10rl .... n r.rtiliM<! b"o'Ol~-(or'" 
IO.' • • fI.m ..... 

Too.t .. j]ef"r'D,.u.r.~. 

157 

\'1. 
IIkrgili"",~",,"'". 

1080 ...... r.rtlllM<! b,.owD_form 
...id_lugth.t ........ .. ,. , , 

" , 
Too ... ril. (or .. " n ... ",. 

JkeidCll tho I'xlK'ritn('nts in the tabie, 1 ferti lised 0. 

number of floll('rs without pnrtieulllr care Wilh their 
""" two kinds of pollen, bllt thl'y did not produce a 
single cnpsule. 

Summary oj (1M lfaulf,. 

l..ong.,tykdJQrlll.- '1'llcnty-six flollers fertilised le­
g itimately by the stfilltens of corrt'8pundillg l("ngth, 
borne by the mid- and short-stylcd furms, )ieldpd 6h) 
I)('r l'('llt. of cap8ulc~, "hieb containcd on lin a,·el'ilge 
H9·7 set..'<is.. 

Twellly-six long-lltyk·d Bowen fertili!l('d illcgiti­
mutely by the. oth('r stmneDS of thc mid- ,Uld short­
styled forms yielded only tllO vcry poor capsules. 

Thirty long.styled 110"-('1'S fertilised illegilinlfltcly by 
their oint-form two sclil of stamcns yieldl,(\ only eight 
vcry poor capsules; hut loug-styled flowel'!l fertilised 

·1 1~ttb.lh,. •• i'lab l lobelb"'(,tdl\.oed.e ........ lred 
~rtil;.m lb •• Hower iu O()U,p.rI- .,-ill. hl..,k oilk; It- .ith ,.,lIeu 
~I \'1 ... ith ,-.,11m r"",u th.. from 1.1. .. mid·\'"'l\:lh '''m~1II of 
~11I1 .. m.~''''oftb.I .. ''g-atylcd t"e.h.-lkod .. lthb~ktl" ... d: 

;~~e<i:;~u',' 67o~.~hC~'lol~~';: :::!...lhUi I'robct.I>ly 111. ",utah 
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by bees with pollen from their OWII stamens produced 
numerous capsules containing on .111 ul"erilge 21'5 

""'"'. Mid-8IyledJorm.-'l'wenty-fouf flowers legitimately 
fertilised by the slamellS of corresponding leugth, 
borne by the long und short-styled forms, yielde<l !:It) 
(probably 1(0) per conI. of C>ll)sules, which contained 
(excluding one capsula with 12 ~s) 011 all al"ernge 
117'2 seetl~. 

Fiftccn mid-styietl flowers fertilised illegitimately 
by the longest stmnensof tflc short-stylcd form yielded 
V3 per ccnt. of capsules, "hidl (excluding four cap­
sules with less thall 20 sceds) cOlltuined {Oil all tH"erflge 
102'8 seeds. 

'[hirleell mid-styled flowers fertilised illegitimately 
by the mid-length st<l!lleu..s of tho long-styled form 
yiclde<l 54 per celli. of capsules, which (excluding 
one with lU SC{lIls) contained 011 an tWOrflgc 60'2 seeds. 

'L'wel\'e mid-styled flowers fertiliscd illcgitimutdy 
by their own-form longest stamens yield .. '(l 23 per 
cent.. of c.lpsules, whieh (C'Xeluliing one with !:I seeds) 
containe<l 0I1.m u\'erngo 77'5 seeds. 

'l'weh'o mid-styled flollers fertilisc(1 illegitimately 
by their own-form shortest stamens yielded not ,~ 

sillglo cUJlsule. 
SlIort-slyled jQrm.-Twenty-fil'e flowers fertilised 

legitimntcly by Hw st(\]l1en9 of corresponding length, 
borne by tho 10111; ,l.lld mid-styled forms, yielded 72 
per cent. of capsules, which (cxclmlillg ono capsule 
with only !:I seecls) contained 011 un UWT>1go 70'S 
seeds. 

Twenty short-styled flowers f('rtilisoo illegitimately 
by the otber stllmens of the long and mid-styled forms 
yielded only two ycry poor capsules. 

Twenty short-styled flowers fertiliS(.>(1 illegitimately 
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by thf'ir O1m stamf'ns yid(it.'<i only 1\\0 poor (or !,('r­
haps tlut·(,) enpOIul{';l. 

If wo Llke all Iii:\: legit imate unions tog('ther, and 
all tw(·ln' illegitimate uniona together, ,,-e g('t tho fol· 
lowing n'sulu;-

T . .tIIl.J: 26, 

n.:~,,~~, 1~1i:,,"~} 

n.. hofl .... III"li'i-I 
_Ieni_ .1 

Ther(,fol"(' tile fertility of the leg'itimak' uuiolls to that 
of tlH~ iII('gitimat{', as jUdgN\ Ly tho proportioll of the 
f" rti1i;w>(i flollCTs "hieh yidd('(l ca]lisui<'ll, is I1S 100 to 
:)3; find ju(iW,<i hy the arerago !lumber of seeds per 
('npsllh', us 100 to 40, 

F roJll thi~ ~umll\llry Ilnd the scn~ml fOn'going tahles 
\1'(' lIt't' that it iii only poll('11 fr(lln the IOllg('St &ttlmellB 
which can fully f('rtiii,;e the longl'>it pistil; only thllt 
from til\' mi.\.I('llgtll shllnellS, lb., mitl'iCllf.(th piiltil; 
1lII(\ only that from the 8bort('..;1 &talllen~, the shorle;t 
pistil. .\nd IlOW we enll (,<lI11I!n,lu'lHl tlU' lll('sning of 
t he alnu):>t (':Ulct corrcspomit-nl'<.' in I('ugth between 
the pi~til ill ('adl form 1I11(] I\. 8(,t of six iltluncns 
ill tllO of t he other (OTiUS; f(lr the sligllUl of each 
fonn is thus rubbed flgIliust that part of the insect's 
body wili('h iJceom('S cimrg,,,,l with tho proper pollen, 
It i~ aiilO ('ritiCllt thnt the stigllul of eadl form, 
f('rti l i~",1 ill tilrt.>e ditl'ef'('ut wuys with PO\l(,1l from 
the long-psI, mid-length, Illlli sh()rt,,~t 8tnllll'llS, iii acted 
un very Jiff"rellliy,anJ colln::I'lK'ly Ibnt thl' pollell from 
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the twelre longest, twelre mid-length, and twelvo 
sllOrtcst stamens neLl yery differently on each of the 
three stigmas; SO that there are three sets of female 
anti of mRle organs. Uoreover, ill most cases the six 
stmnen.sof each set differ somellhut in their fertilising 
power from tho six corresponding ones in one of tho 
other forms. " '0 mily further draw lUe remarkable 
conclusion that the greater the inequality in length 
between tho pistil and the set of stamens, the pollen 
of which is employed for its fertilisation, by so much 
is the sterili ty of the ullion increased. There are no 
exceptions to this rule. 'l'o understand what folio'll! 
the reader shou ld look to T(tbles 23,24., and 25, ,lmi 
to tho diagraUl £'ig. 10, p. 139. In tho long-styled form 
tho shortest stamellS ob,·iously differ in length frolll 
t he I)islil t{) (t gre(ttcr degree than d{) the mid-length 
stnmens; (tlld tho cRpsules producc<i by the u.~e of 
pollen from the shortcst stu mens coutain fewer ~(;erl~ 

th1)11 those prooucc<l by tho pollen from ule mid­
length stamcns. The sume result follows with tue 
long-styled form, from the uso of tho pollen of the 
shortest stamens of the mid-styled ferm ~md of the 
mid-lcngtll sl.fllllcns of the ahort-styled form. The 
sullie rule also holds good ,,-itl! the mid-styled !lnd 
shorj,.styled forms, wIlen illegitimately fertilisell with 
pollen from the stamens more or less unequ<ll ill 
lellgtll to their pistiJg. Certainly tho difference ill 
sterility in these se,·crai eases is slight; but, as far as 
we are euabl(l(l t{) judge, it always increases with the 
incre,;sing inequality of leugth betwccn the pi~til ,lni! 
the sUlmens which ,ue used in ench Cllse. 

Tile correspondence in Icngth betwcen the pistil in 
each form ,md 11 set of aliullens in the other t\\·e forms, 
is probnbly the direct result of adaptation, as it is of 
lligh service to the species by lending to full lind 
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legitimate fertilisation. But the rule of the incrcn.sc<l 
sterility of the illegitimate 111lion8 aeC'Ording: to the 
greater inC<)ulllity in length betll"e<>U the pistils aud 
stamcns employed for the union cau be of 110 SCfTi(:e. 
With IIOmo heterostyled dimorphic I)lants the dif­
fcrencc of fertility ootweeu the two ill('gitimllto uuions 
al)I)('I1TS at first sight to be relRtoo to tho facility of 
sclf-ferlili!W.tion; !!O that wilen from tho position of 
the 1)l1rts tho liability in ono form to sclf-ferti li!W.tioll 
is greuter thau in the other, l\ IIl1iol1 of this kind 
ha.s been checked by having bc<!n rendered the 
more sterile of the two. But thi~ explanation d()('8 
nut allply to L ythrum; thus tho iltip:1II1l of the long­
I>tyled form is more liable to be ill('gitinmlely fer­
tiliJ!e<1 with pollen from ita own mid-length 8hlmens. 
or lIith pollen from Ihe mid-length ,t.uneus of thl' 
lIhort-6tyle~l forUl, than by iti! own shortCilt stamens 
or th080 of the mid-styled form; yet the two former 
unions, whiel. it might hllvo bc<!n ('xpected would 
hl1ve been guarded against by inerefl.Sl!u sterility, 
nre much lCilS steri le than tho otil('r two unions 
which nrc much less likely to be ('fT~ted. 'rJlC 
!llIlIIe reilltion holds good e \·en in II lIlore striking: 
lIIaUII('r lIith the mid-styled (orm, and with the short­
slylt'l.l furm nil far a.s the extreme sterility of all its 
illegoitimllte unions allows of any ('(IIIIIJarisoll. " 'e 
arc 100, therefore, to conciude tllRt tho rule of in­
creas(·d sterility in acx'(lrdllnco lIith increuscd ill­
NJlItllity in lengtb ootween tbe pistils lIml StllJ1lCIlS, 
ill n IJllrposclCilS result., iudd('lItal on th080 chllngc~ 

through which the species hus pl~ ill acqui ring 
N'rtllill chllmclcrs fitted to Cll~uro tho legitimate 
fl'rtili8lllioll of tllO throo fOflllS . 

• \Uothf'f conclusion Ilhich Illlly be umwn from 
TII"lc~ 23, 24, nnd 25, e\'\O!II from 11 g lnu(.'C at them. 
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i. tlllll tile mill·sh'I('(1 form differs from botll the 
I)tilers ill iis mlLt-h' higher capacity for ferlili!llltion 
ill Hniou8 WIlYS. Not only did the twenl.y.four flowcrs 
It'gitimatdy fortilisod by tho Stll.lIH'ns of corresponding 
j,·ngths, all, or all but ono, richl capeulCl! rich in 
.... -.ro; but of tho other four illegitimate unions, ihat 
by tho longest stam('119 of the short-ttylcd form \l'1IS 
highl)' fertil.:', thollgil less 110 tban tho two legitimate 
unions. and that loy tho mid.length stullums of the 
lung-styled form WM fertile to a oonsidemLle degree; 
the remaining two illegitimate unions, nn.mdy, WiUl 
this form's OWl! pollen, were sterile, but in different 
.1f'grt..'('S. &0 thnt the mid.styled fonn, when fe rtil ised 
ill the six different l)()llSible methoos, evinces fh'e 
gnldCl! of fertility. By compnriug compartmcllUl Ill. 
und VI. in Table 21 \Ie lIlay see that the action of 
the pollen from th(\ shortest stamens of the long-styled 
lind mid-styled forms ill widely different; in the one 
CI\80 abo\'e hulf the fertilised flowers yielded capsules 
contllinillg a fnir number of seeds; in tho other case 
)lot one capsnlo 11M produced. So, again, the green, 
Itlrge-grained IXl llen from the longC8t stamon.s of 
the II.hort-stylod and mid-styled fonns (in COlllpilrt· 
UlellUl IV. and V,) is \\idely different. 111 both these 
l'aJCjj tile diftercucc in actioll is so IJlain tlm1 itcanllot 
00 mistnkcn, but it CUll be corroborated. H wo look 
to Table 25 to tho I{'gitimuto lIotion of the shortest 
~hLmcns of tho long- and mid·styled fonns on tho 
~hort·styled form, we again sec II sim ilar but slighter 
lliffcrcncc, the IXlllen of the sliortC8t Sl!uuells of the 
mid-style<l forlll yielding a smaller a\'crage of sce<I 
duriug tho two years of 1862 and 18G3 than thnt from 
the shortest stamen! of tho long-slylcd f(lnn. Again, 
if we look to Tablo 23, to the legitimate action on 
tho long.styled form of the green pollen of the t\\O 
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8('is of longest stamens, we s.ball find eXlICtly the same 
n""lIlt, ,·il'.. that tile pollen from the longest stamens of 
the mid ... tyled form yielded during both YeRrl few("r 
St'('(ls than thot from the longes.t s.tamens of the 
~hort .... tyled form. lienee it is certain tbnt the two 
kinds of pollen produced by tho mid .... tyled form Rre 

I,""" potent than the t\\"o simi lar kinds of pollen pro­
dueed by the l..'Urrcsponding stamens of the other two 
forms.. 

In dose eonnection with the lesser potency of the 
bo kiucls of pollen of the mid-styled fonn is the fact 
tilat, a('('()rding to li. MuDer, the grnins of both are 
" little 1('8/1 in lIinmeler than the corresponding grains 
produ(.'e(l by the other tll"O fonns. 'l'hus the grains 
from Ihe longest slamells of the mid-styled fonn are 
H to 10, whilst those from tbe corresponding stamens 
IOf the short-styled form are 9+ 10 10. in diamoter, 
i:io, nguin, tho grains from the short(.>St stamens of the 
lIl id-siyled are 6, whilst those from the corresponding 
stamells of tho long-styled are G to Gi in diameter. 
It would thus appear as if tho male organs of the 
mid-styled form, though not lUI yet rudiment"ry, were 
tl'ndinf.( in this direction. On the other hand, the 
femaie organs of this form are in an eminentlyefficicnt 
Slate, for tho Ilsturolly Ccrtili!cd cap8ules yielded a 
(lollsiJenlbly larger a,'emge number of seeds thall 
those of tho otller two forms-alm()8t every flower 
" lIiell lias artificially fertilised ill a legitimate manlier 
1)r(Khu::ed II capsule-Hud most of the illegitimate 
uuions wcro highly produCli\·(l. The mid-styled form 
thu.l! llPj)()ftTii to be highly feminine in nature; and al­
though, ;\!l just relllarked, it is impossiblo to consider 
its two wdl-deve1oped sets of Slamens whieh proUUI..'e 
lUI abundanoo of pollen as being in n rudimentary 
(.'UnJition, yet we can hnrdly a,'oid connecting lUI 
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b.llanood the higher efficiency of the female organs 
in this form with the lCIISCc elliciencyand ICllSCr size 
of ita t"·o kinds of pollen-gmills. The whole case 
ill'l>CRn to me a rery curious one. 

h may be obsen'cd in '1'ablCtl 23 to 25 that !IOmo 
of 1he illegitimate unions yielded during neither year 
1\ siugle seed; but,judgiug from the long-styled plants. 
it is probabl.;, if SUell IlIIious wore to be effected re­
pcMedly by the llid of insecta under the moat fa"olu­
ablo conditions, !lOme few IJeC<ls "·ould be produced in 
every eOJ!('. Anyhow, it is eertai ll thut ill ull tweh'c 
illegitimate uniOlls the IJOll('n-tuUea penetrntcd the 
~tigma ill tho course of eif.!hteen hour$.. At first 1 
thought that two kinds of pollen Illaced together on 
tho fl8mo stigma would pcrhapll yield more seed ulan 
0110 kind by it.@Clf; but we hUI'o IK'CII that this is not 
!IO with each form's own t" O kinds of IJOllell; nor is it 
Ilroboble in any eilSC, as 1 oocruoionally got , by the IISC 

of a si ngle kind of pollen, fully as IIllln)' seeds us a 
capsulo Ilnturnlly fertilised ever produces. j)[oro()\"er 
tho pollen from n single nnther is fnr more than suffi­
cient to fertilisc fl.Llly a st igma; hence, in this as with 
!IO Illally other plants, more than twclre times as mueh 
of each kind of pollell is produl'etl us is nceessnry to 
ensure the full fertilisation of each form. From the 
dusted oondition of tile bodies of the bees which J 
{',aught on t.he flowers, it is probable that pollen of 
"arioIl8 kinds is often depollited 011 all three stigmas; 
but frolll ihe filets alrenely given with respect tQ 

Ihe two forms of Primulil, there Cilll hardly be II 
doubt that lJOllen from the stamens of corre8pondil1~ 
Icngth placc<:] on fl. stigma woulll be propotellt OYer 
l\Uy other kiwi of pollen and oblitcrnte its effects, 
- N'ell if the latter had been pl~ed 011 the stigma 
80mc houn llfm·iously. 
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}~inallr, it has 11011' ~ll shown tllRt Lythr1lm I(flicaria 
pl'('S('ll~ Ihe cl:ll'IlOrdinnry case of Iho sallie ~1:M!CiCii 
h,'ariug thnxl females, different in strll('lllffl ami func­
l ion, and three or c,'ell fh'e !!CIS (if minor differences 
aro NlIlsidered) of males; ench sct consisting of haif­
a-dozen, which likewise differ from one lIuotner in 
st nlcturo lind function. 

Ly/Arllm Ur"ff~r,·.-I have examincd l1Umerol1lI d ried flQwCI'8 
of thiIBI)(lCice,eneh from a ecptU'ate pJant,lleut me !'rom Ke1\'. 
Like l~ ... I""r,·", it is trimorphic, snd the thn;oe (omll! sp~' 
renlJyoeeurin about equal nUllIOCI'I. In tholong-fllr1ed form 
t be1)Ulli l l)roject.!Iabontone-thirdoflhelengthoflheealyx 
beyond it. mouth, and isthcre(om relali .. cly lUueh lhorter than 
in J~ ",Iiroria; the globoec and hil'llut. .tigula is larger than 
tllat of the other toro fOnDll; thellix mid_length stamens, whie~. 
ar8gndllaledin k!ngth,ha .. etheirantltClllllaudiugeloeeabo .. e 
and dOOle beue.th the mouth of tho calyx; the llix shortellt 
It.men8riecrnthcrabo1"ethemiddlooftheeaJp;. Inthemm­
~lylod (om' uI6 stigma pn>jectl! jUl!t above the mouth or the 
calyx,ands!audsahn()@\onllovelwithlhemid_lcugthstamcus 
or tho long sud short-/!Iylcd fonll8; iUt own IOIl!(cst ~t ... mCllij 
projootwel1above the mouth of tho ealyx,II.uti 8tand a little 
abo .. e tho IO\'cl of UIO 8tigllla of the 10llg-8tyled fOMu. I U6horl, 
without entering on further details, thcre i .. a eloee general 
comlllpondenoein~lrueturebehreentioilal)(lCiC8and l,.tali.c, ...... 
IJntwithllOlnedilf"rellCElllin thepl'Oportion.al leng1l1l1 of the 
.-rI& The !'act of each of the thl'OO l)i&tiil haying two ecbtof 
ataUM"na or oorrellponding length~, bonle by the two other form~. 
IlOmOi out conspieuously. In the mid-tllylcd fonu the pollen­
gr&inl(romthe lon~tltamenaare_rlydouhlolhodjaOD(ltcr 
of III08e frorn the soorle!lt stamenB; 10 that tllenli.agreaier 
difJcrenoo iu tllia to!!l)(lCt than in L. taI;rori«. In the long­
atylod fonn,t.Jao,lhodill'erenoo in diamelcr betwoen the llOllcn­
graiu6 of tho mid-leu!;th and Khortel!t ~1II.mcna il gl'ffitcr than 
in 1., MIlk"";". 'rto CllO ooUlp.uisoU8, howe\'er, mu~t be roecin.l 
with Mlllion,l.II they were mado ou spec..imcu8 ~ked in water 
afterhavingOOeu]ongkeptdry. 

'-yIAr ...... tAymifolia.-This fonu, IOO)rding to "aueher: ifi 
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dimorphio:l, like Primulli. IIml therefore proscnt~ only t .... o fonlU!. 
I roocil'oo two drioo f1O .... C1"8 from Rew, .... hich oou8ialooof tho 
two fonlU!; in one the stigma Ilrojeded far beyoud the calyx, in 
the other it .... !UI ineluded"'ithin tho calyx; in thi8111tterfonn 
thoslyle wMOlllyonc-fonrlhof thelcngthof that in th<lother 
fonn. There lire only ~ix stam('nll; thooe Bre IlOm<lwhat grndll­
Medin length,Rnd their Rntbe1"8 in the short-styled fonnBtand 
II little above thesligmll,hntY<lt by no mcalUlequal iukllgth 
Ihe pistil of the long-etyled form. ]ll thelatler Ih<lll!amCn8 
Bre rather sllOrier than thooe in tho other fonn. Tho liix 
stamens alternate with the petals, and therefore OOrruljJOnd 
homologically with the longest stamens of L . ",Iicaria nud L. 
Gr"fferi. 

Lylhr"m hyO!<pij"olia.-'l'hilll!jJe(:iCl! ill !laid byVaucher, but I 
h::lieye erronooUllly, to be dimorphic. 1 havee:mmined tIried 
llo .... ef3fromtwenty-twOf\CI"'"llel'hmts from vRrions loealitiClO, 
IlCnt to me by .\Ir. He .... ett C. Wal8on, l 'rof()$/j()r Bo.bingtOIl, Bnd 
others.. These .... ere all Cl<Sentiully alike, flO th"t tho spe<:iCII 
cannotbeheterostylod. The pistil "RriOS IlOmewhat in length, 
olltwhen unusUIIlly lon~, the stamens lire like .... i8(l !j('uernlly 
long; in the bud tho stllmens IIrO short; and ""ucher 10"118 
perhn~thu$oeeeived. There lire from 8ix to nilleslamcus, 
grnduated in length. The three stamens, which l"tIryin being 
eitherll~Iltorab8ent,oorre>!pond .... iththesixshorterstalllells 
of L. IQ./ico.ria ano with the six whieh are always a.b8ent in L. 
Ihymifol.ia. T he stigmll is included wilhin th<l clllyx, IIno staud!! 
in Ihe midl;t of the anthers, lind would generally be feriilil!ed 
l)ythem; but RlI the stigma 9.nda.nthel"!!lire UI)tunled,andll8, 
IICCOrding 10 Yaucher, there i811 pRllsage left in th(lllppersitIe 
of tho flow(lr to the nootary, there etU\ hllrdlybeadoubtthat 
the flower!! Ilro "iliile.1 by inJiC(lta, 9.nd would ocmsional\y be 
(lrQll8-fertilisedby thelll,M surely as the flo,,'c", of the short­
slyled L.."Zkaria,th<l pi~til of whieh and the oor~pontIing 
stamens in the other h'o forms d~ly ri.'!lCmblo th08C of L. hy .. 
wpifol.ia . .Acoording to Vllucher Rlld Lccoq,. this sJX!CiCf!, which 
ill 81l annual, generally grows ahl)OIIt eolitarily, "'hereM the 
three preceding PlJooi(lllllre 9OOiII1; lind th is fRet IIlollewould 
1I1mOilt hayo oollvinced me that L. hy""'pijoUa WM not hctero­
styled,assuehlllllut8C11UnothabituallyliY<lil!OlntedanyiJettcr 
t hanonOl!CxofadiO!!'iou8SIJOOies. 

• ·Ce,!:rRpb.Ilot.deI'Europ<",'tom., i . l~7,p. I!i1". 
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We thu~ IlOO th"twithin thisgenu8 .:>rne~pceiellllt'(lhctcro­
~tyled IIIn'\ triUloq)hie; ono "IJll&rently hetcl'OI!tyled lind (limor­
I'hie,,,ndOU<lhom()$tyled. 

XU'lU t¥"kil/"fa.-I ra""-'<l a number of plant.!! from ",-'(.. 1 

tJl!ntme hy l'roft!O!:l!Or.-uaGray, and they pl"C!lented three fonolli. 
ThClie diffcro.l fronl ono Ilnotherinthcl'roportionnllenl-,-thMof 
their 0lWm~ of frnctification ~"d in 1111 ""peels, in very IICf1riy 
the sa.me 'Iray &/I the three fonns of l.yOl""" Gr,If, i. The 
green polleni-'lSins frotH the Iongeet 8tamcn8,m('&llnrOO.alnn~ 
their lon~"'er Alis and not di_tended .. ·ith 1I"lItcr, ,,·ere,&ofa.n 
inch in Icnf1lh; thoaefromthe midlenjl:th 6talllen8~,II"'t 
thOl'(! from the shortOill stamenll;; of an inch. Sothllt the 

Jargest!JIltlen-~in8arelothel!mallel!tindiameterIlllIOOto 
6.'i. Th.is IJiaut inhabillll...-am]>y ground in the United SIdICfl.. 

Acrordingtof·rit:r.MilUcr,·aBI_i ... ofthj~genusinSt.c..tllJl_ 
rinll,in::!outhern Brazit, is honlOf!tykd. 

/"':;erli.l"(m,ia h.,lieu.. ·-·Thi~ plant, a ruemberofthe Lylhracele, 
may pcrMl'1I b6hetcrotltyled,orllUly (onucrty ba'l"ebel'n 10. It 
i. r,;,maruhlo (rOIU the atremo "ariability of its ~tarucnll. On 
a 1,lant, I'ro"-ing in my hothoulJC, the 80'"cl1I illduded from 
ninetccn 10 Iwcnty-uiueshortstamcu,"'itbyello""pOIlCII, 
which oorl"Oll)lond il] IlOfIition with tho shortCflt 6truncu8 of 
LythrwlI; all,l from one to fh'c (tho laltQr unmoor being Iho 
oolllwonet<t) very long ataUlcu8,.rith thick IICllh-oolouft'<1 fila. 
mcutll and gn"I'll pollen, oorl't'l'l)lOu<lin,:: in I_ilion with fhe 
louget;t /Itatn.-nsof LythrulU. In oue 80" .. er, t.IIO of the long 
~ta/llcn~ IJI"OIIuceo:i l:-'l'Oen, whiloa third Ilrodul-eo:l ycllow !'Oi1cu, 
'llihouglith(lfilamcntllo(atlthroo"·erotliickandftOllh-cotollJ"t.>(\. 
I II an anther of another tiower,one ecll contained gJ-e<!UII1HI 

theotherycllo"'!JIl\tcn, '[hegrcen."d)"ei1owJlonen-~inH 
from the stamens of different IClij..-th are of the MUle II-izc. 
The pi~tit i, I/, little bowed upwllrd", 'Irith tho IJIiI-,'llla _teol 
hetwccn tile anthel1l of the ~hort IInti tong ~tllmclI~, RO that 
ihi~ plant ",'IIJI mid-fltyled. Eight lIowcl1l were fertilillC(l"'ith 
gt"flCn IJIlllcn,and ,ix"'ithyeltowIJllllcn, but not one M'!t fruit. 
This lAtter fact by no IQl'Allll I'ro\"('f! thlll the pianl iahelcro­
btyled,lUl it n .. y beloug to the el_ of III!lf·~terile Il'eeiCfl.. 
Allotl.ur Iliatlt growing in the UollluicCIl .. dclls&tCII.lcntta,1II< 
?Ir. J . Scott ill(onus mo, "'lUI long-styled, snd it "'lUI (\(IU~I1J 
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sterile with ita own pollen; whilst R IOlng-8tyled plRnt of 
',.~ina,thoughgrowingbyit.self,produe(l(lfruit·. ICJ.Rminecl 
dried UOlw~11! from Iwo phillis of L. parvij/()"I"tJ, hoth of whioh 
were long-styled, a1ll1 they differed from L.ft.JOin ill hRvillg 
~ight 10llg 6tam~n8 with thick fi!Rm.mlJ!, Rud a crowd 0(8hort~r 
8tamCIl/j. Thua the evidence ",·hether L. ll1dOin is hotero­
slylodiscuriOluslycollflicling:lhellllequalnnmberoftheshOlrt 
Rlld IOlng stamens, their CJ.treme variahility, and CI!)leCialiy the 
filet Olf their IlOIlen-grains not differing in size, 'uc strongly 
OI)llOi!Od to thi~ belief; on Iho othor band, tbe differenoo in 
length Olf the pistilli in tWOlof the plRnts, thcir~terilitywith 
their own poi!en,Rnd thodiffcrenoein lcngth and slruclnreof 
tiIotwo!!Otsof8mmcnsinthclWTlC flowcr,an(1 in tho ooIourof 
their pol1en,favourthchclicf. Wo know that when plant80f 
IIUY kiud revert to a fonncr condition, thcy are apt to hc highly 
'·Rrillblo,lInd the two Jw.lv«l of the Il3tueorgnn 80Illeiimesdiffer 
lUuch,1I$ ill the case Olf the above-<!C!lCrib<Jd anther of the 
Lagcrstrremia; wo may therefore BUSpoet that this s)leCi«l WII$ 
onoo heierostyled,Rnd thRt it Btill retains tJ'ROOS of ilJ!fonner 
8talc,l(lg('thcrwith II.tendcncy to revcrt more oomplctcly to it. 
Jtdt'fiCrvCllnotioo,HSiJooringon tho nature of La.gcr!!trremiR, 
that in J.ylhrwm AY'IOp'ldia,whichisRhoo\Olltyled spoeiell,lIOmC 
of the shorter stamcusvary in being either present or &btM)nt; 
IllUltlmttbC808Il.mQl!!runeM&r(\RltogotherRbtM)ntin! •. IAymi. 
/01.,<1. In Rrlother genus of the Lylhl"ll.OOlll,nalllely Cuphoo., throe 
species miwd. by n16 from sood eerlainly were hOlllOlllyleci; 
nc,'erihelCfl/l their 8tRmeu~ OOfl~isted of two Rei&, differing in 
length Rnd in the oolourand thiekne1!8 of theirfilament'l, but 
llotinthc8i1.coroolourofthcirpollell-grnius;60thRtthey 
thu8 far resetublecl the stmncna of Lagerstrmmin. I fOlund that 
CUP/'ffl , ... '1"" .... WoU! highly ferlile with ibi own pollen wben 
ftrlifieiallyaideci,butsterilewhcninscct8wcrecsc\nded.· 

-)fr. t,;pcnoo ;"fom'ome that 
;noeveml.p""ieooflhogon". 
;Uo!li&(Tili,.".e)whi,·hhe 001-
lee""'l In ~Ih AmeriC*. lbe 
.t>,....,n. or 11>0 fl.e""u,r ooho". 

:~l\:x.u~,~~; .. ~; ~~~,,:;~::,:;l!r";'h: 
,h-e inner ""borb hue yellow 
!",lIen. llelb",..,fo,"",,,"!,,-,<,led 
tllnl thOle "!>t"eiee might !,,,wo 
10 be het(mlilyled .. "d Inmo .... 

r.~~~;h ~~ ~r,edi'~I:\y!t .. not;~ !~: 
allied Luhoa the ookr l'u'1'H.b. 
ot .. mo)u.are d"",\ilule <.>I"&nlhe .... 
I I'I"OCII..oo .. "ne ,pecimen~ of 
.l1,,uia kpidolo. alld.ped,_from 
ncw, but 00,,1,1 not m&koout Ih&1 

:~c~ilc~~!,i!. I;:i,~~~ ft~d i:ng~n 
Ih_ which I cumin ..... 1 the 
Ilig"'" IkIod elOile be" ... th Ihe 
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O:<ALlS (GERA.~IACE iE). 

I n 1803 ;Ur. Roland Trimeo wroto to me (rom the 
('ape of Good Ilope that he had there found speeies of 
OXll li8 which Ill"CSeuted three forllls; and of these 110 
encl()8{'(1 drll"'iIlbFil and dried spe<!imeus. Of one species 
he ('()1I~ted 43 flowers from distinct plants, «nd they 
oollsistcd of 10 long-styled, 12 mid·styled, and 21 
short-styled. Of another spceieslle collected 13 fl owors, 
collsisting of 3 10Ilg-styled, 7 mid·styled, ami 3 short.­
styled. In 1866 Prof.llildebrnnd pTO\'ed- by all ex­
sminntion of the specimens ill 8C\'eml herbaria that 20 
spedes are certainty heterostyled and trimorphic, Slid 
51 others «Imost certainly so. He also made IM,)me in­
t e~tillg obsen'ilIioWl on li\'ing plallU belonging to 
one form alone; (or at that time he did not pOS8C88 

the thrro forms of any living spoeies. During the 
yeaTS .I SM to 18GS I oceasionnJly experimented on 
o'tali, ~pecil)MJ, but until now hrwo nover fonlld t ime 
to publish the resu lts. In IS71lJildebrnn(\ publ ished 
an udmimble paperf in which he sho"lI in the eWle of 
tlfO SI)('(' i('8 of Oxalis, that the 8C:Illtll relations of the 
threo forms nre nearly the l\Illlle as in Lythrum t(l.li­
«Ina. I "'iIl now gi\'e an abstract of his obsen'a­
lion8, and afterwards of my OWIl leas conlJllete ones. 
I may premill6 that in all the species seen by me, the 
8ligIDM of the fh'e straight pistils of tho long-lltyled 
fonn atand on n IO"e! with the Rnthel'll of the longest 
stamens ill tho two other forms- 111 the mid-styled 
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form, tile stigmM PMS Ollt between the filaments of 
the longest stamens (as in the short-styled form of 
Linnm); lind they stand rather llCarer to tho upper 
,mthers than to tho lower on(!;!. I II tiw short-styled 

f·ig.1L 

OU.LIS 6PF.c10lU.( ... iththop"t.l ... ",o~od). 

S S S, .tlgm ... Th e Jotted li ...... ith .. "' ... >how ... hioh poU •• muot 
be ""rrioJ\0 the.tigl ... forl.gitimat.fertiH",ti" •. 

form, tho stigmM also pRS!! Ollt bctweel). the filaments 
ne,uly on a lel'el with the lips of the 8(lpais. The 
anthers in {his latter form and in the mid-stylod rise 
to the SIlIlIO height as the eorrespondiug stigmM ill the 
other two forms. 

O:W.li8 V«ldim·alla. - This species, lin inhllbitant of 
the west coast of South :\.l1leriCIl, beftrs yellow flowers. 
ilildelmmd stat(!;! that the stigmllS of tbe throe forms 
do not difter ill !Illy IIlllrked milliner, but thllt the llistil 
of tho short-styled fOfm alone is destitute of llairs. 
Tho diameters of the pollen-grnins lire liS fol1ows:-

from th.long", •• tamelUor.hort-o'ylod . 
mid_l •• gtb" " 
long •• t ".mens ofmid-otyled 
.hor ... 1 " ~ 
mid_l •• ,th,t.arnu,oflon, .. tylod . 
short ... t 

Dt.~>oflhe 
.1(_ ..... 

8109 

~ " 8 
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Th('rcforc the extreme diftcrcnce in dilllllet('r i8 as 8'5 
to 6, or lUI 100 to 71. The results of JliJrlebrnlld's ex­
p<'rimellu al'(' gi"en in tho following tabl(', dmwn up 
itl accordance II-jth my usualplnll. Jlc fertilised each 
form with pollen from the two seu of nnth('rs of the 
SIIIll!) fluw t'r, mid likewill6 from flo\l'('rs 011 distinct 
IlitllltS belonging to the a/une form; but tho effects 
of theso two closely allied kinds of fertilisation differ 
110 little that I have not kept them distinct. 

TABLE 27. 

O.m./u I·aldi~"'".a (from lIildd1ra,.J). 

Lom .... t11ed r .. nn. "1 polleB or I<)D.PO'I 
~~::~" ~ ~O:'''~II~. . Lt~;I;,.nol~ 28 

--------
""", .... 11 led form .. b1 1",11.0 of 1011 .... '1' 1 

~~t:::": ~f .'Dld ",:1«1.. ~;tI~'~ _ 21 21 

r-------
"""" ... [' ... r ....... "lpoll ... or_·· ... 1 
:~~ ;':'iuoI "'kl:I'~"~ ","":",,:-- .1U'.'hj~ 40 I ~'5 

t.o.' .. IrI...tronn.brpnlluorO ..... dl' 1--
:~i~,:, .... N~.~t lLa~~ .1l~.IU~: 26 0 _'_ 

I~:~~!; :~o~~r~tF~~n I~~~~~~~r 16 ~ , 
1-- --

Lo. ..... I,lo<I ( .. rm, b11 .. 1I .. or IhorLaOlI 
~=": ~ .mld .... ~I ... : ~Jl.~;I;~.~ too 

_____ L _ 
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TABLJ!27-«mtiltouJ. 

O:coli. r"ldh·'·""II(from/JilddJroltli). 

own.foron lo"gen •• am.n .. 1Il.,j,jm." ~2 0 
ldld .... ,ledflm".byl",lI. Boro ... Dandl I 

1I.IOD ••••••• • • 

--- ----------
Mid""yled f~nn. by poU •• or ow. 00<11 I 
::~~ .... ~ .. ~ •• ~ ~1I~i,j:u"'~ _ "' ___ '_,_' _ 

MId""ylod f~ ...... by pol". of tl!.nrteo'l 
~=':" ~r ~oD~ __ '~Lod: .'II~j,j:-'~ 16 

--------

Sh::'!r~O:;':r~!l°I~~~":::::~} 18 
~:'!~~~'!J.,.t~";:j~:':'::r:..~} 10 I 10 = 
ShO ....... YlodfOfl1l,bY poll .... ofO .... . Dd ·1 I I 

!:j:~~."" .L"n! .. t ..... ~.~ .. ~lI.!iljm.~ _ " ___ ' ___ ' _ 
Shon __ .ylod fonn. bYl",n •• of Ow. a""l 

ow •• r"nnm!d.I •• rtbtt ........ Illozi .i. 22 
_ .. u ........... . 
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We here have the remarkable result that el'cry one 
o( l 3S legitimately fertilised flowcrs Oil tho t1ll"ee (onnll 
y iehied cnpsulC'l, containing on an f"'('ruge 11 . 33 8CC(III, 
Whilst of the 255 iIIegitiulIltely fertilised Howers,ouly 
6 yidded CIII)8u les. whieh contained 3'83 seeds on 811 
av('nlg(', T1wrofore the ferti lity o( tho six legitimate 
to thllt of the twelve illegitimato uniolls, a9 judged 
by l ho proportion of flowers that yielded cnpsules, is 
118 100 to 2, and !lJ! judged by tho a\'erngo number of 
8CC(ls p('r CIIp8ule 11.8 100 to 3·1. It Illay be added that 
801110 plullts which were IJrotcctOO by lI eti! did not 
tpontullcoualy produce allY fruit; lIor did ono which 
,,'!I.s left unCO\'cred hy itself aud Will! I'isitcd by bees. 
011 the othe r hand, scarcely a singlo Howcr on some 
nnco\'ered plants o( the three fonns growing near 
togl'th(,f fllilo.'<l to produce fnlit. 

O:w.li, IlPpntlli,-This species beal"ll wllite flowers 
alld inhnbil8 Southern llnu;il. Hildebnlnd BUYS that 
the stigma of the long-styled form is somewhut brgcf 
than tll1ltof the lHid-styled, and this than that of the 
short-styled. The pistil of tho latter is clothed with a 
few hairs, whilst it is "ery hairy in the othc-r t\\O 
f,lrIns. Tho diameter of the poll(·n.grnills from both 
sets of the 10ngC!!t stumens equals 9 di\·isioll.8 of the 
mieromet('r,- that from the mid.length stamCIl8 of the 
\ongoStyled form bet\\'~ll 8 and 9, und of the shorl· 
lIyit .. i S.- and that (rom the shortest stam('ns of both 
>\1'187. ~ that the extreme uiffcn'uce in diamcter iii 
11.8 {) to 7 or as 100 to is. The up(' riments mnde b~' 
lI iltlebralld, which are not so JHUnefOns i\lj ill the lust 
('118<', UfO g i \'ell ill 'f able 28 ill tho slime lIllLllner us 
before. 

The n'sults are nearly the f!IIlllO Il.8 in tho Ill.St ell.!!"', 
but more striking; (Of 4.1 £10\\"('1"11 belonging to the 
three forills fertilised legitimately all yielded cupsules, 
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T.uu 2S.. 
fhul;, Reg..aU(from lIil.ubmlld). 

N~"''' ... )!"",bot .1_ 
'" .t N"",bt,.., 

"I"!o'« ... C.fiO·"'_ per 
""'1loo<I1 ...... _. Copou ... 

I_''''rledf~rm,brpoll •• ofloto«-t.u..\ 
m.u.fobo't .. lrl .... Letitimu ..... io.J _____ _ 

I-.!:rol~m~:jl~.pol::;;!~~:~!':~~t;} 
------

Lo~.~~:'l::a!:'::: b{I~III·I':..:[. o,,:~o:,id: 1 
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containing 011 lUI Iwernge 10'31 seeds; whilst 39 
1I"""N'!l fl·rtiliaed illegitimate ly did not yield Il single 
OIp.mll' or srod. Therefof'() the fertility of the six 
legililUlltt, to that of tile &evernl illegitimate uniollil, 
u jud~l'ti both by the proportion of 1I0weNJ which 
yield!..'ti CII\l>iu\es nnd by the IwcNge munbcr of oon­
t .... ined 1Sl.'('tl~, is us 100 to O. 

O.za.iia 'p'eci(l8(I.-This species, wbicl! beUf'll pink 
Rowers, wus introduced from the Cupe of Good 1\01)(" 
A ~kctch of the reproducti\·c orguns of the three 
fonns ( Fig. II ) has already ~II g ircn. l 'llc stigma 
1)( the !0Ilg-8ty lcd form {II-j lh the \)(lpiJlro 011 iUl SIlI­
j'~M' inchllkd) is llI-ice liS huge ns that of the short­
Itllt'll, nnd thnt of the mid-styled inte rmed inte in size. 
The pollen.grains from tile stamenl in the three fonns 
Ilf'() in t1l(~ ir longer diullIetcf'll ns foIl01l1:-

.'rom th loftr<1 namn. of tlIo,wl,led. 
mld,I ... ,lh" " 

" lo", .. t.t.&",.",ofmld.-tr led , 
".Il" ..... , " .. 
" ",IJ,lu;th 'lam'D •• fl""".-tr lod , 
.. olIor' .. ' 

1)101_0 .... 110 

1:"016 
12,,13 

" IIlo l Z 

" " 
Tbf'rdore the extreme diffcrellOO in diameter is M 
J6 to 11, 0r na 100 to 69; IJUt ns the mCaliUremenls 
lIrcre tnkcn ,it different time-8, they are Jlrobablyonly 
. PJ)n)xilllnteIYll()(;lIrtlte, TheresuIt8of my exl)(' rimcn18 
in fertili sing the three {orills are gi,"en in tho fvllowing 
table. 

r1 ~ a , 0 hne 
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T ABLE 29. 

" I,,· 
Mid""yl...t fur~m, by l .. neB of mld'I<1llthl-- • I .. " 

s'atn~ ... of .hol"t.otyl...t. Legiti ..... te' 4 ...., .. 
union . .. •• • • .• 

lIid-otYl...trono,bymlo...tp<>nenfrom ll-
botb o ..... ·form IODgul al>d shorton 9 2 19 
.um ..... 1lI.,illmateuBion. . 

------
~lid .. tyl...t form. by p<>lIu of )o."gutll 

.">m .... of .bort-oty it<l. lll~'hmat •. 12 

union. • . . . • . ~.~.-,I_~_~ 

c The Com plete Work o f Charles Darw in Online 



CIIAP. IV. ox.nIS SI'£(JIOSA. 177 

TABU: 2'9----roNIiN..N. 

O:tOll$,p«io«J. }I._. 10'_ A __ 

l.u.:f::.~~r=~ 
,C-b"-".-"C-,~'-,'-.rn-', C-b,-,..,-C,,-. -:·'-:~-·-'--'I I 

••• mtn. of mld_ •• ylltd. I"'g,'im.'. a 2 67 
unl., ...•.•.•.. 

S~;!I~.!..W:: ~J~~::':u°::-;!~} 

t;~~I'!,~~(=.;..b:"PO:::ti~f':'':~'':} S 
sn,.rt .. ty"'" form, byloot~ pol"''' 1Illudl 

l"(fl~", ..tow.-(orm lo. ro' o.ad ... iJ._ 13 
1 •• rtb.I.I ........ llleritl", , ' e u,;.,... 

Shor'-f'ylltd form, by r.ll •• of lo.goO'1 
ol.lmn. or mIJ.llyed. iIl ' gilimo'" 
WlI ........... . 

Slwwt.01Yltdf<o"",bypollfo..rmid-ln1Ihl I 
._ ••• of , ... , -111'0<1. 1U000'imat •. 10 t 
.,,~, , , , , , , , , ' I 

W(' h('re see that thirtY-8ill: f10""N11 Oil tho three 
fonliB l(,gitimntely fertilised yielded 30 CIlPllUle!l, these 
rontflining 011 fin nYCnlge 5S.3(l se«ls. Ninety-th'e 
flo""~rs illcgitimateiy fertilised yidded 12 Cflpilules, 
coutnin ing Oil 1111 ft\'ernge 28'58 !lCeda. Therefore the 
ferti lity of Ihe six legitimate to thnt of tho t",chi" 
illcf!:i l imnto unions, as judgctl by tho )lroportion of 
flo"ers "hich yielded ca.psules, is as 100 10 15, anJ 
j uJg('d by tho an:.mgo number of &e«is per cal)Sule as 
100 to 49. 'I'his plant, ill oompnrillOll with the t""O 
f'outh Amcri~an species ]lreyioual~' described, produCfti . 
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nUIllY more lI()eds, and the illegitimately fertilised. 
Howc1'8 are not quite so sterile. 

Ozalil/ rosea.~ILildebnlnd possessed in!\ living state 
on ly the long-styled form of this trimorphic Chiliall 
;,pccies.- The pollen-groins from the two lI()ts 01 
nntberil difftJr in ditl.meWr as 9 to 7 ·5, or ,UJ 100 to 8:3. 
He has further shown tllat there is nn illlil.logOI1R 
.lifferenee lJetwC('n the groi ns from the t1\·O lI()ts of 
nntheril of the same HOlier in five ot her species ofOxulis. 
hosides tho.ro .,Irendy tilW'riLed. 'l 'he Jlre~nt ijpeo::ies 
diffefll romnrkably from the long-stylell fOfm of tho 
throe species previously experimcuted 011, ill II much 
IMgcr proportion of the flow.om !lOtting cllpsulcs when 
fert ilisod witll their own·form I)()Ucn. Hildebrand fer­
tilised 60 1I01l'c1'8 with pollcn from the mid-length 
stamens (of ("ither the sume or allother fl ower), anti 
they yieldod 110 less thull 55 capsules, or 92 per cent. 
l'hese capsnles contained Oil !Ill aycmgo 5·G~ seeds: 
but we iul.\lo 110 llIellllS of judging how nenr 1m approacll 
this nverogo makes to tlmt from Ilollers legitimately 
fert ilised. He also fertilised 45 flowers \lith pollen 
from the shortest stamcns, and these yielded on ly 17 
capsules, or 31 pcr cent., conb.ining on an IH'erag:(" 
only 2·G5 soods. We thus 800 that about thrice us 
numy floll·ers, when fert il ised with poUell from the 
miil-lcllgth stamens, produced capsules, and those 
('(In/uinod twice ns many seeds, u.s did the flowers 
fertilised with pollen from the shortest lItamcns. 
It thus appears (and we find some eyidenee ot 
the sallie fact with O. speciosa), that the Ball\() ruk 
llolds good with Oxalis as with L1JIlirum sal1·ooria; 
namely, that in any two unions, the grelltcr the in­
e<JllIl.lity ill length ootwoen the pistils and stiunens, or, 

a '&lon .. t&OO •. de. And. det Wi .... Derlin,' 1S66, p. 372. 
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which is the Mille thing, the grrott'r the dif!"UmC(' of 
til(, Higlllll. from the II.nthers., the pollen of ~'hich ill 
1I'1(~1 fur fertilisation, tho less Certile is the llllioll,~ 
1I'11I'th(lr judged by the proportion of flowerll which 
lIet ei'l)8u]('II, or by the II.vel'llge lIumber of seeds p"r 
('aji'!ul". '1'lIe rule cannot 00 explai ned in this C!\8e 

uny moro thllll ill that of J~ythrnm, by 811PllO:!!ing 
Iilf!.t "hl'TCIW IIL('r(' is greater liubility 10 8elf-fertiii.sa­
lion, this is dL('('ked by the !Luioll being rtll<iercd mor.,. 
~l('rill'; fvr l'xflCtly the rcl'erso QeCllrll, tllo liability 10 
"...Jf,ft'rtilililltioll king groat;>ilt ill Ihe 1I11ions l>ehl"(l('n 
til\' pilStiltl IIml stamens whit-h appl"OOCh ('/11('11 other the 
]1\'111\.,,11, flllll these are the more fertile. I lIlayadd 
Ihut I 11.1110 I~I some iong-fltyloo plll.lIu of this 
sjI''('il1l: 011(' "1UI1'()\'ered byll. net, and it lICt f!"llOntn­
ILl'(,)lIsly l~ few cilp8ules, though extrcllL(!ly few com­
\-,,\1'('(1 with thOl!e produced by n plnut growing by 
iuplf, blltexl)()f!"('(1 to the visits of hoes, 

With most of the species of OXlllis the ~hort-style<1 
form SI'\'UU:I to I'>c the most sterilo of til(' lhroo furm~. 
IIh"tL these urc i11('j!ilimlltcly f .. rtiliS<'d; lIndl \lill ntld 
t\lO otl\('f CiW'S to those alreafly g:in'll, I fl·rtilisc,1 
:,}{Ishurt ... tyk.:1 flolI"('fs of O,oomprtMI' lIith IlOneli from 
their 011'11 I~(J sds of Slam('I\S (the !)(llIt'n-gl1linll of 
wlii('Ii din,'r in ,lillJUcter Il.'! 100 1I11c1 83), and 1\I)t 011\' 

produced U o.'a,,,,ule, I formerly cllitimt(!(1 llurin;; 
III.'veml yr"18 the short-styJ(!(J form of II. Bpcciee Illlr, 
(·lul.!IC(l tIIuler tho name of 0, Bawii (hilt i hllv(' sum" 
dO\lut~ whether it was rightly IUUIIl.'d), and fertiiil!(·,1 
llI.m)' !lowen! \lith their own two kinds of pOllf"II, 
whi"h tlillcr in diulUeter in tho ullllni IlUlimer, hnt 
lIe\'('r got f~ Sillglo SCtXI. On the other ItL~lId, H ilde­
brund saya thnt the short-styled fonu of 0, D~i, 
growing: by itself, yields 1)lenty of fl(J6(i; Lut it is not 
positil'cJy known that this spec=ies is hett'l'O:nyied; and 
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the pollen-groins from the two sets of autllers do not 
differ in diameter. 

Some facts communicated to me by Frit7. ll[iiller 
ufford excellent evidence of the utter sterility of one 
of the forms of certain trimorphic species of Oxulis, 
when growing isolated. He hIlS Bcen in St.. Catharina, 
in Brazil, a large field of young sugar-cnne, llllllly 
acres ill extent, covered with tho red blossoms of one 
form alone, and iheso did not produce a single seed. 
His own l!u1(! is covered with the short-styled form of 
a white-llowered trimorphic species, and this is equally 
sterile; but when tho three forms were plante<l near 
together in his garclen they seeded freely. Witll two 
Qlher trimorphic species he finds that isolated plants 
are always sterile . 

. frit7. llIiiller fonnerly believed that a species of 
Oxalis, which is so ubundunt i!l St.. Oatharina that it 
borders the roads for miles, was dimorphic instead of 
trimorphic. Although thc pistils fllld stamens vary 
greatly in length, as was cvident in somo specimens 
sent to me, yet the plants can be di\'ided into two 
sets, according to the lengths of these organs. A 
large proportion of the anthers (lJ'() of u white CQlour 
and quito destitute of pollen; otllers which ure pale 
yellow contain mally ba.d with somo good groins; and 
others again which aJ'() bright yellow huve apparently 
S011U(l pollen; bnt he hll-'! ne\-er succeeded i ll finding 
ony fruit on this species. The stamens in some of 
the flowers aJ'() pllrtiully COllvertc(l into petals. F rit7. 
1hiller after reading my description, hereafter to be 
given, of tho illegitimate offspring of various hetero­
st.yk'f.l spNies, suspects that these plants of Oxalis 
1II,'y be the ,",triable nnd sterile oftiJpring of a singlo 
form of some trimorphic species, perhaps accidentally 
illlrodueed into the district, which has since been 
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propaglU(,(! IlS('xllIllly. It is probablo that thill kind 
of 11rol)llg"ntion ",onltt 00 milch aided by there being 
no eXIJoCmliture ill the proUuctioll of IIN'(I. 

Q:udi. (Biopliyt«m) te"'itioo.-'l'his plallt is nmked 
by mlilly botanists fill ~ distinct genus. )Ir. 'l 'hwnites 
sent me I~ numher of floweT!J presernxl in apiril.ll from 
Ceylon, and they nrc clenrly irimorphie. 'l'ho sty le 
of the long-styled form is clothed \\ ith Illnny scattered 
hai rs, both simple nnd gl,mdular; such hnin nre milch 
fewer on tho style of the mid-styled, and quite a~ 
!lent from that of the short-styled form; IKI that this 
plant resembles in thill respect O. Vaidillia1la nlld 
Regnelli. Cnlliug t!Je length of the tll"O lobes of 
the Btigma of the long-styled form 100, that of 
the mid-styled is 141, nnd t!Jnt of the short-styled 
Hi-l. In all other cases, in which the stigma ill this 
gennJl differs ill size in the tlu"oo form!, tho difl~r­

enco is of II f(l\'ersod natuf(l, tho 8tignu~ of tho long­
styled lJeillg the lingest, nnd that of tho @hort-styled 
tl](J sllm!lest. Tho diameter of tho pollen·grains from 
t110 longest stamens being represented by 100, those 
from tho mid-length stamens are !)I, lind thoso from 
the shortest atamens 84 in diamcter. 'I'his plant is 
remarkllble, a8 we shall see in tho last dmpter of 
this \'olume, by producing long-styled, mid-styled, 
and shorl-.9tyled cleistogtlmie flowers. 

HOmo8iyild Spede. of Omli •. -AltllOugh tho majority 
of tho 51)C(!ies in the large geUIIS O:(Illis seem to be 
trimorphic, somo nre homostyled, that is, exist under 
1\ single form; for insumoo the common O. auto­
sell.l, RIllI at'cording to Hildebrand two other widely 
distributed European species, O. slricta and cornie/4iata. 
Fritz Mullcr nlso infonus 1110 that a similarly consti­
tuted Sl~ics is fouud ill St. Calharina, and Ihllt it is 



quite fertile with itll own pollen IIhen inrJed3 are u­
(·Juded. 'J'he ~tigmCL! of O.llricla and of nnother homo­
~t~' I ('(1 apec:i('s, viz. O. lrof!RX1loides, commonly stund on 
" lovel with the upper 'l11/hers, and wth thelle species 
!\rl' likewise quite fert ile when insect" are excluded. 

With rcsp,.>('t to O. aN;tQ&:/la, Hildebrond 8!ly8 that in 
!loll tho mally III)('l'il1l('llll examined by bim the I)istil 
"xC('«\ed the longcr stluneus ill length. 1 procured 
108 flowers from the &\1111' number of plants b'fOwing in 
throe distunt partll of England; of tltf'86 86 lla11 their 
II liglllall projecting ('onsid('rably aboH!, whilst 22 hlt(1 
them nearly on n levo::l with tho upper anther>!. In 
one lot of 17 flowers from the SI.\llle II-ood, the stigWllS in 
,wery llower projected fully H8 much abo\'e the upper 
illlthers as theM stOOl.l aboye the 10ller anthers. So 
Ilult these plants lIlight fairly be eompo"-'tl with the 
long-styled form of II. hetero!!tyled sl'(-'<'i('S; and I at 
first thought thnt O. acetosella \\1llI trimorpili('. But 
the ('fISC is ono merely of greut ,'arillbility. The 
pollen-glliins from tho two sets of nnlilel'il, Nl observed 
hy lliidellflllld and myself, do not ditl'cr in diameter. 
1 fertilised twelve flowel'il on Stwerfll plants with pol­
len from II. dilltiuct Illout, choosing thOllC \lith pistils 
of adiD'erellt length; and lOof11.e80 (i.e. 83 per l'Cnt.) 
produced eopllules, whieh contained on nn iI"emge 7'9 
IIC«ls. Fourteen f!ow('rs were fertilise·(( with their 011'11 

l'o llcu, /lnd 11 of thcsc (i.e. 79 per ecnt.) yielded cup­
suk'S, oontllining a hlrger averngo of seed, namely !l:l. 
'l'hese 1)13nts, therefore, ill function shuw lIot the 
loost sign of bcillg hetcl'Olltyled. I may Itdd that 18 
flowers )JT'OtC(·t«1 by II net were left to fertilise them­
seh'CII, snd only 10 of these (i.e . .)5 lK'r ('Cnt.) yieidC(I 
(81)1l11l es, which l'QutlliuC(lolI an a\'ernge only 6'3 seeds. 
SothattheaC(lC8llofin~ts,orartificilllllill in placing 
llOUell on the stigma, increnscs the f<:rtility of the 
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Rowen; ami 1 found that this aJlll lied Ctlpooinlly to 
IhOOle haloing ahorter IJ istils. 1t shou ld 00 remem­
hered that tho nOll"ers hang do""uwardll, 80 that th()8e 
with short pistils would 00 tho le.ut likely to rooeil-e 
their o""u pollen, unless they were aided in !lOme 
manner" 

Finally, lUI Hildebrand has relllarked, there is no 
('vidence tbat IIny of the heterosty led species of Oxalis 
nre wilding towards a dimeious condition, lUI ZlIcclirini 
and L iudley inferred from tho differences in the re­
productil-o organs of the three forms. the mc/millg of 
"'bich they did not undentnnd" 

POS"TEI)ERIA [sp_?] (POS"TI:I)ERIACEN~) 

Fritz l\tiiller found tbis aqUfltie plant, wh icb is al­
lied to the Lil incere, gTO"-ing in the grclltcst profusioll 
on tho banks o( a river in Southern BraziL- But onk 
two forms were (ound, the flowers of which includ~ 
three long (lnd three short stamcns. '1'110 IJistii of the 
long-styled form, ill two dried flowen whicL were !lent 
me, II"IUI in Icuglh as 100 to 32, lind its stigma lUI 100 
to SO, compared "ith the same organs in the short­
styled form. The long-styled stigma projccts conside­
rably alxn"c the upper allthen of the lame flower, /l.ll(1 
stands on a level with the upper ones of the abort-a:tyJed 
form. I n tbelaher Ihe stigma ilillCll.ted beneath both its 
OWl! 8Cta of alitiJen, aud is on II level with the anthon 
of the ahorter stamens ill the loug-a:tylcd form. The 
IllltheN of the longer stamens of the short-ny led form 
uro to those of the shorter stllmenll of tho long-styled 
forlll as 100 toSS in length. 'I'he pollen-grllins distended 

·~Ucber den TrilDOl'ph~UI Zei&.ehrift.' 4:0.., lind 0, 1871. 
der I)ODLe4cri~II": ',J""",,,,,he p. 7 ... 
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with water from the longer stamens of the sh03rt-8tyled 
f03rm arc to those from tho shorter stamens of the &Imo 
f03rm liS 100 to 87 in uiameter, ns deduced from ten 
measurements of each kind. \Ve thns 900 that tho 
orguns in tlwso twe ferms differ from one !lnother 
and are lIrmngcd in an analegeus manner, as in the 
lO3ng lIud shert-styled fonus ef tho trimorphio spc<lies 
of Lythrnlll and OXlliis. Itfel'CO\'cr, tho longorsi:llmcns 
of the I03ng-81.ylc<1 form of PentooCl'ia, and the shortcr 
ones of the sllort-8lyle<l form arc placed in a proper 
P03siticl1 for fertilising the stigma ef 1\ mid-styled fenn. 
But Fritr. Muller,although he el\amiuc<1 II. vast number 
of plants, (X)nld noter find one belonging te tho mid­
styled form. 'rho elder flewers of the leng-8tyled 
all(\ short-styled piauI-'> hnd set plenty of apparently 
good fruit; nn<l tlus might have been eXpc<lted, as 
they couhl legit imately ferti lise cne another_ Al­
though he could nct find tho mid-sty led form of 
this species, ho pOOsCsscd jllauts of another species 
growing in his garden, amI all these wero micl-tltyled ; 
and in this case tho pollcn-grnjns from the anthers of 
the longer 8truncns wefO te those from the shorter sin­
mens ef Ow salllc flO3wer us 100 to SG in (liamctcr, as 
dedncc<1 from tell mensUfOmcnts of caeh kind. Theso 
mid-stylc<l Illllllts growing by thcmsch-es ncyer pro­
(Iucod ,.single fruit.. 

Considering these so\"Cml fa.cts, there can hardly be 
to doubt tha.t both these species of Pentederia are 
heterostylc<l ami trimorphic. This case is all interest­
ing one, fer no other Monocotyledoneus plant. is known. 
t 03 be heterostyled. Morco\'er, the flowers are irregular, 
and ull othor hcterostylcd plants hn\'e fllmost sym­
metrical lIowers. Tho twe fer1ll8 (liffer somewhat in 
the colour of their corollas, that of the short-stylQ(I 
being of a darker blue, whilst that of the lellg-stylccl 
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tends to'/l'nrds violet, ami no OIlier such Cllse is knO'/l-n. 
l.asl ly, Iho Ihroe longer stamens flltemnto '/lith tho 
tllroe shorter OIlCII, wheI1'ft.'5 in l.Ylbnll1l null Oxali>l 
tho long and short stamens belong to distinct '/I"horls. 
With J'('~I)('Ct to the ab6cn6e of tho mid-llty!(!(1 form in 
tho Cflse of thoPontederia which grows wild in /Southern 
llnlzil, this wou l(1 probably follow if only tll"O forms 
had 00:1\ originnlly introduced thero; {or, lUI 11'0 shull 
hereafter !ICe from the ob6crnltions of Jlildehmlld, 
Fritz l.hillcr and myself, when ono form of Oxa!is is 
fertilised cxclu.si,-ely by either of tho other two {Of illS, 

tho ofisilrillg gellcmlly belong to tho two pnrellt­
(onus. 

Fril;!; i\luller hlU! recently disco,'ered, as ho informs 
me, a third species of POlltroeria, II-jtll all three forlllS 
growing together ill pooh ill the interior of S. llmzil ; 
8() that no shadow of doubt can any longer relllnin 
nOOllt this geuUlI including trimorphic species, lIo 
BCllt IIlC dried flowers of all thl"C(l forms. 1 n tho long_ 
styled form tho stigma stl\llds a littlo aool'o tho tips of 
Iho petals, and on a level lIith tho anthers of the 
IOllgellt stamens iu the other tl1"O forms. Tho pistil is 
ill length to that of the mid-styled 118 100 to 56, nnd 
10 thnt of tho shorl-styled as 100 to 16, It.s summit is 
rectangulurly bent upwards, 011(1 the sligma is mlher 
broaller than that of the mid-styled, and broo(ler in 
about the rnlio of 7 to 4 than that of the short-styled. 
III tho mid-styled form, the stigma is Illnccd ruther 
abovo the middJo of the corolla, nud nearly on a Icyel 
v.-ith tho mid-length stamens in tho other tll"O forms; 
its s\lIl1lllit is 0. little bent upwurds. In tho short­
styled form the pistil is, Il.9 wo ha,'O 8«)11, vcry sbort, 
and differll from that in tho other two forms ill being 
stmight. J t stands mther beneath the level of the 
Il..nlherll of the shortest stamelUl in tho 101lg-etyled and 
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mid-styled fonul. The tlure nntb<'1"8 of each set of 
slamens, more <,speciall y thost} of the shortest stamens, 
nre I)laeed one ber]('ulh the other, mul the endll of the 
filaments are bowed llliuleupwards,so th!lt the pollen 
from !III the alltb(,1"8 would be efti..'cti\·c!y bnlshed oil' 
by the proboscis of II visiting insect.. '1'he relative 
diamNers of the poll('n.;!;rnius, after IUH'in~ been lon~ 
808.ked in \\at('r, Hre giY(,1l ill the foiloll-ing lisl, fill 

mensnred by my 80n Fnmcis. 
Ph_of, ... . -. 1.o~g.OIyled form, from th.mirl_Ie.gtb "........ . 13' Z 

(A~.rag. ofWm."u"'''''DI'') 
fromlh • • bolVOt.Ume.' •. _ 

(HI_a,...,...,"-) 
Mid .. trl..:l f.' .... fl"OOllll>olo.(" • • ' .......... 

( 1 ~_D"'_."') 
r.- rh ...... rW~ olam.... • 

(20_ ... _ta.) 
Short .. lrlecl f ...... /"rom 1100 1_,"", .,_ .. . 

(2<>....-.. ........ "-) 
trom,bolllid-re.gthOlamn. 

(20mu. u ... m ... u.) 

\Vo have hero the \lll llul rule of tbo ~mins from the 
longer stamens, tho tubes of which ba.\"o to pcnctl"tlte 
the longer pistil, being larger than those from the 
stamens of lees length_ The extremo dillerencc in 
dillmeter ktll"cclI the gl"llins from the longCilt stameus 
of the mid'lItyled form, and from the shortCiit 8lamen~ 
of tho long-!!tyled, ill 1111 JG'4 to 9-0,Ofns 100 to 55; 
and this is tho greutcst difference obsernxl by 1Il0 ill 
!IllY heterostyl<!<1 plllnt.. It is IIsi ngnlnT fM!t thut the 
groins from tho corres(lOllding longe~t stamens ill tho 
tll'O forms differ considerobly in diumet('r; as do those 
in a Jesser degree from tho corre8(lOnd illg mid.length 
stalllenil in the tllO fonnll j whilst tllOlJ(l from the cor­
TC8IKmding IIhortcst stamens in the long. !\ud mid· 
styled fOn1l8 IIrQ nlmost exactly equal. Their in· 
equality ill the tll"O first cnses depends 011 the groins 
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in both IK!liI of anthers in the ahort-stylcd furm bein~ 
~mall('r than those from the oorrcsllOutiillg anthers in 
the otliN t\\·o forma; and here \\e II/we j~ CMe parallel 
.·ilh thnt of the mid-styled f"rID of Llt/,",,,, talicana. 
III this latter plant the pollen-grains uf the mid-styled 
10fms IIro of smaller size Hnd have 1C88 fl'rtitiiling puwer 
Ihllli th(' ('orrespondillg onCl! in tho other Iwo furms; 
whilst the o,'urium, howe,'er fertililK!d, yields a greuter 
!lumber of seeds; so that tho mid-styled form is alto­
g-dher more feminine in nflture than tho other two 
forms. In the case of j)ontederia, the O"arium in­
eludes on ly a siugle ovule, IUld what the meauing of 
Ihe difference iu size between tho )lOlJen-grains from 
Ihe I"Qrrespondillg seli! of anthers may be, I will 110t 
t)relenri to conjecture. 

The dear e"illenC<l that the speeiC!! just described is 
helcrostrtod lind trimorphic is the more nlluable as 
thero is somo doubt with respcet to P. oorMt(l, nn iu­
hnbilHllt of tho United Stutes. lllr. Leggett 8uspeds· 
rllilt it is ei ther dimoTllliic or trimorphic, rur the 
pollen-grains ef tho longer siUmell8 flro "more tLun 
t"'i('(' the diameter or than eight tilllC8 the mfUIII of 
the grnins of tLe shorter stamen8. 'l'hough minute, 
these smaller grains seem as perr""d as the lurger 
on('8." 011 tbe other hand, he liIys tlmt in all tho 
matnre Rowers. .. the style WIUI as long at h.>a.St ,\.II 

the longer stnmeus;" U whilst in tho young flowers 
it WI\Il intenllediate in length bet\\'een the two sets of 
atamcIIs;" ,\nd if tLis be so, the species Cfln hflnlly be 
hetefO>ltyled . 

• 'UuU. 01 the Torrcy Dotanlt'alClub,'I87~, '01. vi. p.62. 
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CHAPT.ER V. 

ILl~gitimnto offspring from an th ....... fomu of Lytl,rum .. !iClllria-Thdr 
dwufed ""-tuN an'\8krilily,llOme utterly barreD,""lllefertile­
Onl;" t .... n.mi .. ion of form to the legitimate and iIltgitimnte 
IIeedlingo---Primnh. Sinen.i", illegitimate o/fopring in ""me dcgNe 
dwarfed no,\ infcrtikl-Equal ... tylcdvarictico of I'. Sinen,ifl,Bnri. 
cula,farin<WI, Bndelatior-P.1'ulgario,red·OowerodvBricty,ilIegi­
timate....oolinga8terile_I'. "erie, illegilimaie plantB .... t.edduring 
eevcrolll'C<><":Mi"cgenel1llions,thcirdwarfo,J"lalnreand,,\erility­
Equal ... tyled "".ieli"" of p, .etio---Tranomi .. ioD of fono by l'ul­
mOII.BrUt. and Polygonuru--Conelo<iing remarb-CIOile ....... lielism 
bctwoonil1egitiDl.tafertil~tiou.n,lhrbridien>. 

w.: 111"1\'e hitherto treated of the fertility of the flowers 
of llCterostyled lllants, when legitimately and illegiti_ 
mately fertilised. The pI"CSCnt chapter will be de\'oted 
to the ehamcter of their ofispring Of IiCOOlings. Those 
raised from legitimately fertilised seed.s will bo here 
called legitimate seedlings or plaids, and those from 
illegitimately fertilised seeds, illegitimate soodling8 or 
plant8. They differ chiefly in their degree of fertility , 
illld in their powers of growth or vigour. I will begin 
with trimorphic plants, and I lllllst remilld tho reader 
that M(!h of the illree forms can be fertilised in six 
different ways; so that all three together can be ferti· 
lised in eighteen different ways. For instnnee, a. 
long-styled form call be fertilised legitimately by the 
longest stamens of the mid-styled and short-styled 
forms, and illegitimately by its own-form mid-length 
and sbortest stamens, also by tlle mid-length stamell8 
of the mid-styled and by the shortest stamons of the 
short-styled form; so that thelong-styled eiln be ferti-
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lised legitimntely in two wnyll und illegitimately in 
four waya. 'fho samo holda good with re!l1)(;(:t to the 
mid-stylod find 1l11Ort-stylcd forms. Therefore wit h 
trimorph.ie SllCCiCil six of tho (,ighteen unions yield 
legoitimute ofts)lring. and twelro yield illegitilDfile 
offilpring. 

1 will give tho results of my ('x lX'riments in delflil, 
pUrlly bcciIllse the oLsermtions lire extremely tnmble­
SOme. and will not probably SOOIl be repeated-thus, l 
11113 oomlJoClied to count und('r the micJ'08('(lpoe abm-e 
20,000 seeds of Lythrum Itlliroria-but cbieR), because 
light is thus indirectly thrown on the impOrlant sub­
ject of hybridism. 

J.YTlIUUll SALlCAlllA. 

Of the tweh·e iJlcgitimute unions two wcre com­
pletely barfClI, so Ihnt 110 sec<Ja were obtainod, and of 
(:ourso no soodlings could be Tl1ised. Seedlings wefC. 
howo\-er raised from seven of the ten remaining il­
legitimate unions. Such illegitimate seedlings wh('u 
iu flower were g('nemlly allowed to be freely and 
legitimntely fertilised, through the agency of 0Cu, by 
other illegitimnte plnnts belonging to tho two other 
forms growing clO8O by. This is the fnirest plnn. find 
wns nstmlly followed; but in se\-eml elUlCB (which 
will UhHlyS be statoo.) iJl(,gitimate plants wcre ferti­
lillCd with pollell taken from legitimate plants be­
louging to the other two fonns; ami this. lUI might 
ban" beell eXIX'Ctoo, iucreo.se<l their fertility, L1jlllrum 
talicaria is much affected in its fertility by the nntnre 
of tile season; 1111(1 to avoid error from this 8Ource, 
lUI fllr as p06!liblc. Ill)' obscrmtions were eontinned 
durin/{ f!e\'cml years_ Some few Ullerimeuts weT{' 
Iril>(l ill 18G3. The ~Ilnuuer of 180.1 was too hot and 
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dry, nnd, though tll6 ))lall1$ were copiously watered, 
SOlll6 few apl)(l.relltly ;mtTcred ill their fertility, whilst 
others were not in thll least affected. Tho years 
ISGG und. espednlly, 1800, wero highly fnvou;lIhle. 
Only II fow olN>rnltions were IIIlIde during 1807. 
'l'he J'('!!u\ts UfO un'iul~('d in elassee MCOrding to the 
I)nrentage of the 1'1.\111$, III each case the a,-erage 
number of 1I('('(\;j p('r capsule is gi"ell, generally tilkell 
from tell eapsnll'!<. ",!til'h, aerordillg to my e~periell{'(', 
ill a nearlv sunieil'nt number. Tho lIuuilllum 1I1111l­

Ler of ~s ill nny unl' CilJlsule is tllso g iw;n; alltl 
thi!:! is !I Ill!t.'ful )Joi nt of t.'olllpnrisou with tho nor­
mal standaN-that is, II-ilh tho number of seetls 
produced by 1t.'~itilt1ate plan1$ legitimately fcrti­
tiSt.>d. 1 will gi,-e lik('wi~ in each CI\l!C tho miuilDum 
number. Whell tho ma:'l:iUlllIlI and minimum differ 
grelHly, if 110 remllrk is made 011 the subject, it may 
be understood that the extremcs ure so closely CQU­
nooted by intermediate figures thnt the average is II 
f!lir one. Lurgo (',' ))/julcs were ulwnya 8('iected for 
rolliltiug, ill order to a"oiJ o,-er-estilllllting tho infer­
ti lityof the sc,-eml illegitimate plallts. 

In ONer to judge of tho degree of inferiority ill 
fertility of the IICl'f'ml illegitimate plants, tho follo\\­
ing slatement of tho an-rago and of the Illlu:imum 
number of sood8 proc.lu('ed hy ordinnry or legitimatt' 
plllll1$, whell legitimately fertiliM"(l, 80mB llrtifit.'ially 
nlHI 801110 lIutumlly, \l ill sene (lg II. st.\IIdard of COm­
pe.riilOll, awl may in ench {'liS(' be referred to, 13ut I 
give umler each experiment the pereenUlge of se«I.'I 
produeed by the illegitimate plants, in comparison 
with the standard legitimate number of the samo 
fOfm. For instance, tell eapilulea from t he illegitimate 
long-styled plunt (Xo. 10). \\hicb \I(lg legitimately 
and naturolly fert ilised by other illegitimate plants, 
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('oUluin.:. ... 1 on all al'cragc 44'2 IleC(bj "'hcrcas the 
1'''IJiIlI'iI on legitimate long--styloo Illanta, legitiwHtcly 
lind naturu lly fertilised by other legitimate plallUl, 
1'Ulltliined 011 11.11 'l,-ernge !K\ 8(.-«1.8. Therefore this 
illegitimate Illant yield(.'(i only 47 pe r (.'(:nt. of the 
full and normul com piew(,lIt of 8CC(IIl, 

SlamUtrd Numher oj Seed, produced by bgitimate Plants 
oj 1M IlIre.! Forl/lI, u:hen legitimately jer/iined, 

l..ong--styled form: Il"enlge number of IleC(III ill each 
•· .. I)o;nle, 93; maXillllllllllumber obsen'cd ontof t""nty­
Ihn'6cup;lUl~, 159, 

iLid-styled fonn: Ill"crnge Illlwber of 1IOOd1l, 130: 
m,lximnm Ilumber obo!er ... ed out of thirty-olle capsules. 
1;; 1. 

1;hQrt-styled form: u,-erage Utlluber of lIeeds, 83'5: 
but ""U IllUY, for the IIIlke of hnwity, lilly 83; mRxirUllm 
number obst'n'e<.1 out of twenty-fi,·c (,IIPSIII08, 11 2. 

l'U'''~ • .:s J. aud I r. IllegiUrrlll.!e P/(Jllt. raiMd jro/lf 
Long-Myled ParcliU jertiliMJ(j, with pellen. jrolll tIre 
mill-le71gtl, or 1M 8lwrtat tialllt'lW oj oIher plan!, oj 
tlUJIa_jol"lII. 

From this uniou 1 ru iscti lit different time!! th,,-,,-' 
IoU! of ilJegitirnllw !!(!el:ll iugs, amollnting nltogether to 
.lUI,lanti!. j IllUlit Jlremil!(' that,from Ilotforesceiul,! 
111(' Mull, 1 did not keep !l memomntlum wlrctbcr til!' 
,·igilt jJlanta of the first lot wero Ihe pro<lu('f, of th ... 
mid-Ieugtb or shortest slarnell,~ of tho SHme fonn j lmt 
I ha\'c good rensvn to belie"o thnt tlley were the pro­
Ilut·tor tli(' laUer. T hC8Ceight plnllta " ere mueh more 
,III'lI.rft'tl, Rnd muc h more sterilo than tlrOllC in tire other 
1'100 101.$. 'l ' he lalter were rai~1 frolll a long--styletl 
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plant growing quite isolated, and fertilised by the 
agency of bees with its own pollen; and it is almost 
certain, from the rdati,'e position of the orgaliS of 
fructification, that the stigma under these eireum­
stances would receive pollen from the mid-length 
stamens. 

All the fifty-six llIants in these tluee lots Ilro\"ed long. 
styled; now, if the parent-plants had been legitimately 
fertilised by pollen from the longest stamens of the 
mid-styled and short-styled forms, only about olle­
tllird of the seedlings would haye been loug-stylml, 
the Olher two-thircls being mid-styled and short-styled. 
Iu some other trimorphic and dimorphic genera we 
shall fincl the same curious fnet, llamely, that the long­
styled fonu, fertilismi illegitimately by its Own-fOTIlI 
pollen, IJroduecs almost exelusively long-styled seed­
lings.-

Tho eight plants of the first lot were of low sI!Ihm:: 
three which 1 mellSured attained, whell fully grown, the 
heights of only 28, 29, and 47 inches; whilst legitimato 
Illants growing close by wero donble this height., one 
being 77 inches. They all betrayed in their general 
appCilmuce Ii weak eOllstit1ltion; they flowered mther 
Inter in the season, and At Ii later ago than orctinary 
plnnts. Some did not flower every year j nnd 0110 plant, 
behaving in an unprecedented manner, did not flower 
lmtil three years old. I n the two other lots none of 
the plants grow quite to their full and proper lleighl, 
as eOl1ld at once be seen by oollllmring them with the 
adjoillillg rows of legitimate plants. In several plants 
in all tlHoo lots, mallY of tile anthers were either 
slui\'elled or contained browil amI tough, or pulpy 
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lIlatt(>r, without any good po llen'h'Tnius. Alld they nCH,r 
Slll·,J t]H·ir cont('ntOl j they were III the ItMod<'8ignaloo 

by Gartner- as oonlabe&.:ent, \I'h ich (kflll l will for the 
fulun' use, In one flower all the Ruth(>1'!1 \\('1'0 ('oum­
bc;wellt (>xccpting two which aPIK'tu'(',1 to the naked 

eyo Sound j but uuder the microsoolXl noollt two-thirds 
oftJl\~ pollen-groins weresccll to be Bmnli and shri\'elled, 
In another j,ilmt, in which nil tho rmth(,N npl>cared 
sound, many of the pollen-grains 1I('r<! ahriH'II('(1 nuu 
of UlIl'<jlUlI 8i:1:(>8, T couuted. tho soods produced by 
SCH'n plants (1 to 7) in the fll'lit lot of e ight plllllts, 
j)l'o\)I\bly tho product of p!ln'lIts fcrtilist'(l by Ihdr 
Oll'n-flmn shortest stamens, and the seeds producetl by 
Ihn ... • plAllts in the other two lota, allllOllt ~rlainJy the 

product of l)Rn'uta fertilised by ihelr Oll'n-fOfln mid­
I(:ugth Illtl.mOIlS. 

1'1(J~ll. Thts 10ng'-IIlylod plaut'll'all allowed during 18G3 to 
h(lfroclynn(\legitimatelyfcrtili8oduyauadjoiniug illegitimate 
lUid'Btylodp]nnl, uut it did uotyield n lringlo tiOe(l-mpllule. It 
'II'&8lhcul"('lUol'(I(l aud l,lantodinat'('llJotepl&(lE1e1<*1loa 
un)lhcrlong~tyl(1(lplllntKo.2,!JOthatitll\U~tIUl.'·QbQenrrI'Cly 
thou~h iIIe(:'itimalcly f~rti1ised; under thOllO cireul\lstanOOll it 
did not yield during lS6-land l865a&ngioCII1)l<ule. J IIhould 
hen) ~tate that a legitimate Or ordinllry IonJ(-fjlyleJ 1,lant, when 
po ... ing illOJatod, and fl'l!ely tbouj::h iIle¢timatcly fcrtili80d by 
iWiOl'I~ with ita OIm pollen, rif:oldcd an iUIIrn:n,;e uUlllber or 
car"'III~,'It'hichoontl.inodonan aY(,·...ge2 1·;jaeedl. 

1'1·,," I!. 1'hill long-fllylod 1,lanl,lIft(,f flo'll'('ring during Ib63 
do .. to an illegitimate mid-slylod plant, produced 1_ than 
t .... cnlycalllllllee,whieh oontainoo on an a"crago bet'll'llI'u four 
aodfivofKlO(b. When su.b8equenllyp;rowing ill ooullllluy .... itil 
fin. I, Ily ",hi('l1 it will have boen i1l<1(ilirnalciy fcrlilillCd, it 
yiddl,1 ill 18C6 not a !lingle CIIp!lulc, but in I t:165 it yieldod 
t'll'cnty·t'll'O<'lll'oIIuICll: tho beet of thOMe,fift<'<!1I in number,were 
ellminod; eight oontainod no seed,nnd tho remainiug /!C"en 
oontuiuecionllua"erage only Ihree <loodll,and thcee lIOOdJI'II'ere 

'DI!It.-p In. Kl!IlIIlnW de. n.,f.....,hlnnji:,' ISI~. p. 116, 
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110 sma.ll and IIhrivelled that I doul.lt whether they would have 
genninn.rod. 

I'laroJ, 3 and 4. T IlC!16 two long4!tyled 1)In.ntll, after being 
froolyandlegitillllltelyfertihsedduringl8G3 by the fIIl,meillo­
gitiDl.tltemid-iltyled ptallt as in the last eaoo,wereasmiserably 
8WrileasNo.'l 

l'{anI5. Thisiong-lltyiell ptant,afwrflo'lt'eriug iul863close 
to 8U i1t~itimaw mid-styled pi!l.ut. yielded only (our CIl)l6ulca, 
'It'hieh altogether iuc1udedonlyf'I'O!lOcds. Durillgl86l,lSOO, 
8ndl&i6,itll'll./!8urroullded.oitherbyillcgitimlloteoriegitimate 
plautll of the other two fonns; but it dill not yield a single 
cap.mle. ItWlIoI! IlRupcrf[uous expcriment, but I likewise &rti ­
t1eillollyfertilisediu&lcgitimaWDl.Mmcrt'lt'elvcflowcl1I; but not 
oDCof those prodlleedaCll[!f!ule; 00 that this l)i!l.utWMalmoe.t 
ahiloiuteiybnrren. 

Plant 6. This loug-slyloxl plaut, after flowering duriug tho 
favollrnble yoor of 18(;G,SUrroIlUded. by illegitimate pl&nts of 
theothcr two fonus, dill not prodUOOIlo lliuSloca[!f!ulo. 

Pla1117. Thislong-Blyled. plnntwas tho mOBt fertile oClhe 
eight plauts of tho first iot. During IS6"it w1I8 surrouuded. by 
illegitimate plnl1t.s of mriOl11l pnreutn.ge,mn.nyof which were 
highiyfertilo,and mustlhu8 havoboonlcgitimo.ldyfcrlilised. 
It produced a good m!l.ny CIIp'lIIics, ten ofll'hiell yidded. all 
a,·erngeofaG·lsoeds,,,·itha llllJ.l:imlUll of 47 !1.nd aminilllum 
of 2'.1; 6Othn.t tbis plantprodueed39 pcrccnt.of the full 
number of soots. DUrlug 1864 it '1\'l1li surrouuded by legitilllll.lo 
aHd illegitimate plauls of tho other two fOnr\$; and nino 
CIlpsules (ono poorono being rcjected.) yielded. an a,·erngcof 
41 '\J ooed1!, wilh a mWllluDl. of 56 IIond II. minimum of 28; 60 
that, under thCl!Ofavonrnbiceireumslanccs,tilis plant, the m06t 
fertilc of tho first iot, did notyield,when legitirnately fertilised. 
quiIQ4.JllCroont. of the full OOml)lemellt ofsoodJL 

In t he second lot of pitmts in th(J pre8Cnt clRSS, 
descended from the long-stylerl form, almost certainly 
ferti lised with pollen from its own mid-length stllmellS, 
the plants, as already stated, wero not ncurly so d warfed 
or so sterile /IS in the first lot. All produced plenty 
of capsules. I COllntcd th\) number of soods in only 
three plnnts, viz. Nos, 8, 0, and 10 . 
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PIGIIt a ThiI plant '\II'M allowed to be freel1 fcrtili.oo. in 1b61 
by legitimate and illegitimate plan'" of the other l'lro form@, 
&lid ten <»llWilll yielded on an average 41'1 .ood_, with a 
ow:imum of 78 and & minimum of ll. Hence lhill I,lant pro­
ducOOonly4-1 pcrcenloftilel'nllooml,lemcntofllOOda.. 

PI·, .. ,9, Thi. long-lllyJed plant wall allowoo in l~ to be 
froolyfcrtili.oo. byillegitilll&l6 plan'" of the otllot two fOnnll, 
IlI08t of which were modcrawlyfcrtilc. FiftGcn capmllllyiclded 
on Bn nvcrngo67'18OO(b, with a maximum of Mand'" minimulH 
cf23, Hence the p]",ntyiclded 61]Mlrccnt. of Ihoru.J.loompl~ 
melltofaood&. 

"{m,tlO, Tbis long-atyled plllnt11l'llll froclyfcrtilised at the 
-.me hma and in tho lIIWlO lI13.llIIcr AI tho la.!l Ten CII.~les 
rid,I!,1 .. n &"cl'1lg9 of ·U'2 -u., with & m.uilnum of 69 and & 
minimum of 2·:;, hence thill plantyiclded.J7IMlrI.'eUt.of the 
fu.llcomplementof....ed& 

The nineteen long-styled plants of the third lot, of 
tbe ~me pnfenlage as the last lot, WCr<l trented dif· 
Icrently, for they Rowcred during 1867 by themsc[ I'e! 
so that they DlUlit h!wo been illegitimately fertilised, 
by OIlO IU lotlwr, It has nlrcady boon stllWlI that a. 
lcgitimato IOllg-styled l)lo.nt, grolling by itaelf nnd 
visit~l by insects, yicldc<l all al'cmge of 21'5 seeds 
r'r ('ap8ule, with a maximUIIl of 35 j but, to judge 
lairlyof its fertility, it ought to hlwe been obscrwd 
during IIl1ecesaive BeaSOll1l.. We may aIIIo infer from 
allJlI'1!"y thnt, if sc,-eral legitimate long-stylcd plalil~ 
"'ere to fertilise ono Mother, the Iwerago llumlx>r vf 
1l ... .J1I 11'0111<1 be illcrensed; but hOIl IIlllch ill('n.'118e'i 
[ do not kuow; hence 1 hSI'e 110 perfectly fair~tmH!ard 
of colllimri.son by which to judgtl of t.ho fertility vf tht' 
threl' following 1)lnnts of the prescnt lot, tho &eOlIa of 
whieh 1 countcU. 

Pi 'Qj 11. Thia lollg-trtyled pJa.nt prodlloed & !afgll crop of 
ta("III"", Ami ill thils I'Cllpect lIilIII one of the 111081 fertile of 
the whole lot of nineteen plana. ]lut tho .\"e~e rrom ten 
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capsules W!Ul only 3S·9 f!OOd$, with a maximum of GO aud n 
miuimumof8. 

Plan/I'.!. ThisloDg-styled pl"'nt pnxlueed w~!"y few espsulcsj 
nud Icu yiclded lIuln·crage OfODly I5·411CC.'dB, with", mlUimum 
of 30 lind ",minilllumof4. 

Pw.I<t l i:\. This ]llnnt offcrs nu nuolllruoWl casaj it flowcred 
profuooly, yet produeOO Tery faw capsulcs; but thCllO) CQU­

tninoo numcrous soods. TeD capsules yielded an nTcrnge of 
n·!l8C«ls, "II·ilh a mnximmn of 95 IIlId a millilllumof 2'J. Con­
siderin~ tlmt thi~ Illll11t was ilIegitimllt<l and illcgitin1(l,1.;ly f.;r_ 
lilillCdbyil8urotherloDg-slyledsoedlingQ,tite ",,·ernge aDdthll 
lllllxilll11111llro!lO rcllllU"kably high that I etlnnot at al!und.;r­
IIt"lnd Ih<lCMe. We should ",member that thalwerage for a 
legitiUlllte]liantlegitinU\wlyrcrti!i8edi.s9~soed8. 

CLAl'S lIT. lllegi/imaifJ Plants raised from a Shor/­
styled PaTt'!U fertilised v:ith p;l1en from own-jorm. 
"lid-length stamen. 

T nLised from ihis union nine plants, of "hidl eight 
wcre short-styled ancl ono long-styled; 80 that there 
t>CClllS to be a strong tendency in this furm to repro­
dnce, when self-fertilised, the parent-form; but the 
tendency is not 80 8trong as with tho long-styled. 
'I'hese nine plauts never attained the full hcight of 
legitilllnte plants growing close to thcm. '1'he Ilnthers 
were contabcsccllt ill lllallyof the flowcl"S on scvcrnl 
plants. 

PlantH. Thisshorl-alyledplllnt"ll·assllowcd during 1865 10 
be froely snd legitimate1yfertilillCd by illegitim!l.l!.1 plnnts do­
EC<:ndedftQlLl/jClf-ferlilisedrnid-,long-snd ahort-slyled plants. 
Fiftee11 capsules yieidoo lin n'·';mg<l of 28·3 1ICC.'dB, with" 
nlllXiIllIun of 51 aud 1\ minimum of 11; hence thia I)innt 
]lroducodonly 33 Jlcr ccnt. of the pl"Oper number oflilOCd.ll. The 
IIOOdsthClllBCi\"c8werolillllllllllldirrcgularin shape. Although 
110 sterilo on tha felllaie side,nono of the anthcl"II"II'ere oonta­
~Ilt. 

I'/ant 15. ThiBshort-Btyled piant, treated like the last during 
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the IIIUIlfl roar,yiehled an average, from flneen efo[J'lUII'.II, of Zl 
.... is .... ith a ID8.:rilllUlU of >19 and a minimum (Jf 7. But two 
P'l'"'rcal"'lllllllfDJIyben'jerted,an,' tbenthoave~riBolIIto 
3"J'6, wilh the au\O maxiWUDl of 19 and a miuimum of 20; !JO 

that thill],b.ntatlaiu(!(l3S peroenL of Ihe nolnrnll alamlanl of 
fertility, and WM rather moro r .. rtilo than Iho IM!,y .. t many of 
Iheant!J('fSwerooontll.ll6!leCnl. 

1'1,,1<116. 'IhiK ,hort-lityicd Illant,trcated liko tho 111"0 1M!, 
yiel,led frolll ten eap.mle8 an !/',·cru .. '"6 of 77'1:1 IIOOII~, with a 
maximum of 07 lllH.l IJ, miuimlUn of GO; 110 thai thia plaut 
proJuoo<I!).1 per oout. of tho full numberofllOOd8. 

I'/.'NI17. ThiR,thoonelougolltyJedl'lant of tho IffiUO Ilnrent. 
age .. the last three pia.ntll, when froely Ilnrll~itimately ferti­
ful>,1 in the ame manner as th6wt, yielde.1 IlII av('~ from 
kuefopo<U]ClIlOf76'8ruther1)OOt f'l(!(da,with a maximum of 1:18 
aruiaminimUlliofr.7. Hcnoothispb.ut IlrOOneed!S2]l('r ('!(lut. 
of the I)roper nUllli.ler of IIJOOds. Twe]1"6f10 ... ertI(ln~10IIed ina 
nct ... ~rsartift,ciaJl,.llndlegilimatel,.rertiliee<:l ... ilh poilen from 
alcg:itillllllo .horl-t!tylcd plant; and nine efoflllUlClIl yielded lUI 
a1"eI"llf" of!l2'G MlI'l<lB, witb IJ, manluum of 9daud a miuimlUlI 
of Gl; flO tlmt itll fertilit,. WIllI iuetllAllOd loy tho ACtion of 
pollou from niegitilllaW]llant,bntlltilldid notf"Cll(;h tholJorIl)llt 
IStandnrJ. 

CL...~ IV. RlefJiiirnakPlall-i8 raised from Il Mid-st!Jled 
Purenl ft:rtili.ted tcilh pollen from olcn-jorm IOll!le&i. 
ttal1lCfU • 

• \Jtcr tifO trials, I succeeded in raising only (our 
plauts (!OIII tbis illegitimate union. 1'hcsc IlroVC11 to 
be three m id-styled altd OM long-styled; but (rolll so 
III!laIi a Ilumber 11"0 cau hardly judgo of tho WJl(lcncy 
in mid-styl<:d p lants when self· fertilised to "'produce 
tho saDiO (orm. These four p lauts never attllincd their 
full aIHI lIonllal height; tho long-styled plilllt hat! 
~1"eral of its anthers contabescent. 

PI,,~j 18. This mid-!!Iyled plant, when freely aHlllo~dlimntdy 
fertiiiaedduring 1865 byillcgitim&to])ia.!)111 d~ll(lcd from 
.,If·f.·rliliaed i"ng-.ehort-, sild mid-stylcd planlll, )icldc<i an 
neragu from tell al ll6Uiea of 102'6 aeedII, with a maximum of 
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Ull and & minimum of 63: hence this plant (lid not produoo 
quite 80 per Ct)llt. of tho Ilormal number of soods. Twclve 
fJowen were artiticiallyand legitimately fertilised with pollen 
!rom & iegitinJD.te iong'-!!tylod plaut, aud yielded from nine 
Cl\p>;ules lUI avcrugo of 116'1 soods, which WCI'(! finer than 
in the l)nl"ious CD.I!C, with a IIllUimwn of 135 IUId a minimum 
of 7(i; 110 tlult, as with Plant 17, pollen from a legitimate 
pl~utincreased the fertility, but did not bring it up to the full 
sta.nJnrd.. 

1'1,,,,1 HI. This mid-styled plant, fertilised in thasame mallner 
nu,l at thesrune periodaa the last,yielded an fi"erngefrom 
ten capsules of 73'4 800<ls, with a muimwll of 87 IUId a milli­
ilium of&!: hcnoothillplantproduoed ollly1i6per oont.ofthe 
full nnmber of soodl!. Thirt(l(lll flowen were arlificinlly aHd 
lej!itimatelyfortihsodwith pollenfromnlegitiruatelollg-tltyled 
plallt,II.lldyie1<ledlencap6nleswilhall avcragaof 96'6eee<1a; 
IIOlhatthenlJplicationofpol1enfromaiegitirnate plD.nt Added, 
aain the two proViOU8 caacs, to the fertility, but did Ilotbring 
it up to tha proper standard. 
Plalll~. This loug-tltyled plant, of the same po.reutage with 

the two lallt mid-;;tyied plants, alld freely fer\ilisod in the same 
mauner, yielded all avemge from len C$]lIInles of 69'6 lIO()(iB, 
with a mlUimum of 83 aud a miuimum of 52: hence Ihis plallt 
prodnoed 75 per cent. of the full Ilnmber of 1IO()(Is. 

CLASS V. nlegilimate Plants raisedfrom a Slwrt-styled 
Parent fertili3ed with pollen from the mid-length 
8tamens of the Wng-8tyled fQnn. 

In the four provious e1IlSSC8, plants raised from the 
throe fonns fertilisod with pollen from either the longer 
or shorter stamens of the SIUlle form, but generolly not 
from the same plant., have boon described. Six other 
illegitimate unions arc possible, namely, between the 
three fortn/:l and tho stamens in tho other two fonns 
which do not correspond in height with their pistils. 
But I succeeded in ro.ising plants from only three of 
these six lin ions. From ono of them, formillg the pre­
sent Class V" twelvo plants were rnised. ; these con· 
sisted of eight short-8tylOO, and four long-styled plants, 
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with not one mid-styled. These twelve plants never 
attnined quite their full and proper heigllt, but by 110 
means desen·Nt to Lc called dwarfs, The authen in 
lOme of the flowen were contubetcent. One plant WIL'I 

remarkable from all the longer strunells in every flower 
and from many of the Morter ones haviug their 
anthers in this condition, 'I'he ))(Illen of four other 
plllnts, in which 110110 of tbo anthers wero contaoo.. 
scent, was examine(l j in one a moderate nUlllUcr of 
pains were minute and abri\'elled, but in the other 
three they aPl)OOred perfectly sound. Witll reapeet to 
tbe ))(IlI'er of producing see<1, five lliallts (N08. 21 to 
25) were obscn'ed: one yielded lOurcely moro than 
half the normnl number; a 8000nd Wf1.8 sl ightly infer­
tile j but tliO three otbCJ"S actluuly produced a larger 
a"erage number of soeds, with a. higher maximum, 
than the standard. In my concluding remarks 1 shall 
recur to thill fact, which at first IlIJpears inexplicable, 

1'1a~1 21. TILi~ IIhort-l!tylod plant, frooly and IcgUinllltely 
f~rtilillt.'ld during 186J by il1egitimato planl!!, dllln'udod from 
.1f-f~rtilised 10ng-.lDid-&nd ahort ... tyled pa.renu, yielded an 
... erago from ton CIII)SUlce of 4S ~. -.rith a mnimuwof 63 
Uld a minjwum of 26: hence this p\.a.nt ..... lLieh ....... tho one 
withallibilongerandmlln,.ofit'8horterllt&meDlloout&~t. 
produced only 62 percenl or the propcr numbcror.oods. 

Plant 22. Thie 8lI0n-.tyled pJnllt Ilroduced perfectly eouull 
pollell,M ';e ... od under the miCl'OllCOllIl. Duringl86G it 'I'IUI 
freely and legitimately fcrtilillCd by other iIlegitiUll\te plll.uta 
belonging Iothepn'lllentr.nd the following eIMB, bot.h or ... hieh 
ibdude man,. h~bly fertile plant-. Gnder th_ eil'CWlllltanem 
U yiekled from eight Cllperules an a.-erfoge oC 100'6 -a, witb 
• maximum of 123 and II minimum of 86; eo that it produced 
121 pcrcenlor.ood.inoompa.rillOnwitll the nOffillll stn:ndard. 
During!86-\. it'i\'Ullllowoo tobofr«liYllud legitinmtelyCcrti­
u.ed b,. legitimate aud inegitimate 1,\an18, and yielded an 
a~.fromeightCllpwle..of It)t-2 ~ •• .nth. nJUimum 
of 125 and a minimum oC 90; OOIlIleQUCUU,. it exooodod the 
normalsWdard,llrOducingl25pe1'ctnloCIIOOda. InthiIJ 
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CWlC,aa in ROmeprovious CCISC",Ix>llen from legitimate plants 
Blkied in a Slllllll degree to thcferlilityof tho plant; and the 
fc.rtility would, perlm])/!, haTe boJen $Iill groater had not the 
summer of 1.-6-1 boJen vcry hot lind certainly unfavournblc to 
somoofthcplant/JofT.ytllnlln. 

Plant 23. Thi$ short-l>tyled llllUlt ]lroducell perfootly Ij()uml 
p::>llen. During 18G6 it W'II3frocly and l<lgilimatelyferlilisQd by 
tho othc.r iIlCj::'itiJJl.'lte pbmt8 ~peejfied under tho last experi­
ment, and eight eap.mles yiolded au Iwernge of 113'5 aooia, 
with a nm:timllln of na and Ii minimum of 93. Hence this 
plll.!lt cxcoodod the normal standard, producing no 10Sll Illan l36 
pcr cent. ofsoods.. 

Planl2l. Tlus long-slyled plant ]lrodllood pollen which 
!lOOmed under the mi{-l'06COpe Ij()und; oot Ij()tne of the gmills 
did not swell wllon plMed in wllter. During IS&! it "'113 
legitimll.tclyferlilised by te¢tinUlte and illegitimate plants in 
thetIBmom(l.nnerIll!P]ant22,butyieldod II.nll.Yer!lgc,fromtcn 
CIl.Pllu](I!!,ofonly55soods,wilh a rruuimwnofSSlUld II. mini­
m\lmof~1,thn8 attaining 59 per oont.of tho uOl"llULl fertility. 
This low dq::roo of fertility, I presumo, WlI8 olling to tbe un­
uwoumhlo llOO..'tOn; for during 1866, when Icgilinmlely ferlilised 
byiIJogitinllllcplantsinthellllmncr dooeribcd under No. 2"2,it 
yielded an Il.\>erngo, from eight oollSllles, of 82 !lOOlls, 1\"ith a 
lllIUimumofl~lUldll.miniIllUlnof67,thU8 prodlli'.ingSS per 
oont.ofthenormlllllumbcrofseeds. 

pz,mt 2;;. The pollen of Ihis long-lltylod pllUlt oontrunod a 
modcrnlcnwnOOr of poor Md shriycllodgmins; lUldthisisa 
RIll'))risingeircurnatanOO,lIBityioldod an extrnordinarynnmber 
of 1!OOd.t!. During 1866 itwII8 froolyand logitinmtclyrertilisod 
by illegitinmte plants, lIB dQIICribod Wldc.r No. 22, and yielded 
anllTcroge, from eight capIJules,of 12'2·SI3elld.s, with a marimum 
of 149 IUld a minimwn of &I. Hence this plant e:ttOOded 
the nonnal standard,producing no IOSH thlLll lSI pcr cent. of 

"""' .. 
e LMS VI. nlegitimaw Plants roised from Mid-!tyled 

P arenJ8 fertilised with pollen from tlw shoriest 
stamens of the 10ng-styledform. 

I raised from tbis union twenty-Ihe plants, which 
pro"ed to be seYClltoon long-styled and eight m id-
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styl('ll, but not. one short-st.yled. None of these plallts 
\H'I'(! in the ICMt dwarfed. I ('xuUliuoo, during the 
biAhly (n"oumble season of 1866, the pollen o( (Ollr 
plunt": in one mid-styled plant,lIOme of the anthers of 
the longest stamcns were oonlabcscent, hut the lXlUcn­
groins in the other allthers wefC UlOlitly IJ()\IIHI, as 
they lI'ero in nil tho nnthers of the shortest stnmens j 
in two other mid-styled and in ono long-styled plant 
many of tho pollen-grains WOfc smnll Rnd shrivelled; 
and in tho lattcr plant as mnlly as R fifth Of sixth Ilfrrt 
appeared to he in this state. I OOlluted tho 8C<l<b in 
lho plants (NOlI. 26 to 30), o( lI'hion two wero mode­
rately sterilo and throe fully fertile. 

Pla~j 26. Tha mid.-IItyled plant WM I'n.>ely .nd legitimatel,. 
£ertiliJ;o)d, during the rather unfinonmble roor 18&1, by uumer­
one ~UttOUU"ing lq;itimate and illegitimate "Iant& It yielded 
anavcro\ge,froUl \eueaJlllUles,ofSS'611OOdl1.with &lll&rimum 
ofllOand&minimumof&1,iliUB Bttainingli-lper cent.oftlle 
nonnal fertility. During the highly fu.Tourablo yoa r 1866, it 
Wall fJ'()Cly Bud legitinmtely fcrtilillOd by illQgitinmte plant!! 
belongiug to the pnlllCnt Clnss and to Clf168 V" nlld Jiclded 
an BVcrnge, rrom eight eapsulllll, of 86 _ b , with • ma.ximum 
~ 109 aud a minimum of 61, Bnd thUB It.ttaiuOII6G per 00Ilt. 
of tho normal ({'riility. This waa tho plant with klIIlO of tbo 
IIlIthenlOftllelougortsUuneDlloootabellcentl.lllt.OOvementioued. 

PkInt 27. Thil mid-fltyled plant, fcrtiliJoOd during 18ti4 in tho 
ame manner all the last, yielded an &verago, from ten capsules, 
~ 99'4 _b, with & maximum of 122 IIlId a minimum of :is, 
iliM attaining to 76 per cent. of tbe nonnal ferhmy. II the 
IIe&IIOlI had I!oen worn flt.vourablo, it!! fertility would prob&bly 
have bec>n klmewhat greater, but, judging from tho last aperi­
mcnt,onlyina81ightdegroo. 

Pla l\t 28. Thil mid-lltylod plant, when legitimately ferlili9lld 
during the fnvourable IlOII.8OIl of 1866, in tho manner dCIICribed 
under No. 2&, yieldod an &\'erage, frolll eight ca)1llulQ8, of 59 
aeeds, with B marimum of 119 and a minimum of 6~, thUll pro­
dncingGSperccnt.of thefllllnulllber of llood8. In the pollen 
of bothlJCIJI of antilcr&,nCW'IYl.lllDAllygraill.lwcro .waIl and 
Ihrivcllooll4k1Dlld. 
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Plant 29. This long-styled ptn.nt was legitillUltcly fertilised 
during the unfavourable seaaon of 186..1, in tho manncrdOllCribed 
under No. 26, an(l yielded an average, from ten capsu1es, of 
8!·Gseed.s, with 11 marimum of 132 and a minimum of 47, thus 
attaiuing 1091 per cent. of the normal fertility. During the 
highlyfa\·OUl1lbloJJell8Onof l S66,whWlfertil..ilJediuthe manner 
dOIlCribed under No. 26, it yielded an avorage, from nino cap­
sulea(onepooreaJl@ulehavingbeenexc1uded),ofl00soodl!, 
with IllMximum of 121 and a miuimwn of 77. This plant thue 
exooeded the nonfUll stan<tn.rd,and produced 107 per cent. of 
seods.. In both IlCls of anthers thero wero a good many bad and 
shriveHedpoUen-gmins,butnot80manyasinthola.st-dElllCribocl 
plant. 

1'llInl80. This long-dyled plant was legitimately fertilised 
during 18G6in the manner dElllCribco:l nn<icr No. 26,and yielded 
an aTernge, from eight CIIJl@ules,of !J.l1lOlldB, with a marimnm 
of 106 and a minimwn of 66; 80 that it oxeooded the normal 
standard,yieldinglOlpereent.ofsoods. 

Plant 81. Some flowers on this long-etyled plant WCl(l arti­
ficiallyand legitirnately fertilised by one of ilsbrother illegiti­
nmtemidolltyledpiantll; andfivecaJl@nlesyioldedanaTert\geof 
90'6 seeds, with a IllMimum of !l7 and a minimwn of 19. 
Hence, II.'! far as CIIn be judged from. Il() few capsules, this plant 
attained,lInder thoeeflwournbie eircu!ustanCJel!l,9Spcr ocnt.of 
the normal standard. 

CLASS VII. illegitimate Plants raised from Mid-styled 
Parent. jertl1ised with pollen from fM longe8t 8tamem 
of tM 8hort-stykd form. 

It WII8 shown in the last chapter that the nnion from 
which these illegitimate plants were raised is far more 
fertile than any other illegitimate union; for the mid­
styled parent, when thus fertilised, yielded an average 
(all very poor capsules being excluded) of 102'8 seeds, 
with a maximum of 130; and the seedlings in the 
present class likewise have thcir fertility not at all 
lessened. F orty lllants were raised; aud these attained 
their full hcight and were covered with seed-ea.psules. 

Rl The Complete Work of Charles Darwin Onl;ne 
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NOf dill I obscrm any oontabe8ccmt anthers, It de­
llef\'CS, 1l1so, particular notice that thClC plants, differ­
ently from what occurred in lilly of the l)fC\' ious elasses, 
o.:cmsist(!(1 of all three fortll8, namely, eighteen JJhort­
styled, fourteen IOllg-styled, and eight mid-styled 
plants, Aa these plallts were so fertile, I counted the 
lIOO<ls only in the two following CMCS, 

1'[,,,,/32. Tlti, mid...styled pln.nt "'~ I'rooly aud legitimately 
r..,rtili.!l6d during tbo unf!n'olU'llblo yoor of 18&1, by numerous 
~nl'TOun(ling legitilIUlte and iIIegitilll~te plants. Eight cap. 
~uJOIL yielliod All a.erage of 127'211OOde, with a maximum of 144 
and a minimum of 96; flO that tha plant att&.inod 98)lCr cent. 
of tho uonnal lllaudanl 

}'1,JlII 33. rbi, ~hort-slylod ))l4nt w-. feriilillod in tho Imll6 

manner &lid at the l!IUIIe time with tlte IMt; and ten Cll.Jl6ulc& 
yielded an a .. orage of 113·iI. with a maximum of 187 and a 
minimum of 00. Henee this plant produoo:l no iI'lIIII than 137 
per cent. of -w in oompuifJOn with tho llonnal,tandard. 

Oonduding Remarks on the fllegitiYII<lie OjflpTing of the 
three forms of Lylhrum B<dicaria. 

From tho three f011ll8 occurring in approximately 
eql1alnumbera in a state of lIfLtUI'(', and from the re­
sults of 80wing seed naturally produced, thero is fCWI()n 
to belicre that each form, when legitimately fertilised, 
reprodu~ all three f011ll8 in about equal numbers. 
Now, we have seen (and the fact is a very singular 
one) that the fiftY-llix planta produ~ from the 
long-styled fornI, illegitimately fertilised wiUI pollen 
from the snmo form (018.88 1. fi nd II.), were all long-
8ty10<1. 'I'ho sllOrt-styled form, wllCn 8Clf-fertilised 
(018.88 HI.), produced eight sllOrt-stylod find ono long­
styled plaut; and the mid-styled form, similarly trooted 
(Olasa I V.), produ~ three mid-styled and one long_ 
styled offspring; 80 that these two forms, when ille-

neeo I "" Arw, .) hn 
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gitimo.tdy fertilised with pollen from the same form, 
evince a strong, but not exclusive, tendency to repro­
duce the parent-form. Whcn the short-styled fornl 
was illegitimately fertilised by the long-styled form 
(Class V.), Rnd again when the mid-stylod was illegiti­
mately fertilised by tho long-styled (CIIlSS Y1.), in 
each case tho two patent-forms alone were reproduced. 
As thirty-seven plants were raised from tlwse two 
unions, we may, with much confidence, believe that it 
is the rule that plnnts thus derived usually consist of 
both purent-forms, but not of the third form. \Vilen, 
however, tho mid-stylcd form was illegitimately fer­
tilised by the longest stamen.s of tho short-styled 
(Closs VII), the sallie rule did not hold good; for tho 
seedlings collsisted of aU three forms. 'l'he illegiti­
mate union from which these latter seedlings were 
raised is, as previously slated, singularly fertile, and 
the seedlillgs themsclvO!! exhibited no signs of sterility 
and grew to their full height. }~rom tho colliliderntion 
of thO!!e seveml facts, and from analogollil ones to be 
given under Oxulia, it seems probable that in a state 
of nature the pistil of each form usually receives, 
through illO agency of insects, pollcn from tho stamens 
of corrO!!ponding height from both the other forIllS. 
But the CIISO last given shows tho.t the application of 
two kinds of pollen is not indispensablo for tho pro­
duction of all three formS. Hildebro.nd has suggested 
that the cause of all three fornls being regularly and 
naturnlly reproduced, may be that some of the flowers 
are fertilised with one kind of pollen, and others 
on the same plant with the other kind of pollen. 
F inally, of tho three forms, the long-styled evinces 
somewho.t the strongest tendency to reappear amongst 
the offspring, whether both, or one, or neither of tho 
parents are long-styled. 

RlTh f hrl lin 
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T ABU 30. 
Tahulll.ted I'(>~ult~ of tho fertility of tho foregoing ille¢tinUltc 

plAnts, when le~dtimlltcly fertili>lOll, g1)ncmUy by illegitimate 
1,I&nl",1l.8 d(lll('ril'(l(l uDder each experiment. PIIl.DtAlI.12 
.nul3 arc cxrJudod, all thel were illegitimately (crtili$e(1. 

S.".mal Stlllld.ml of ferlilily <1 tM LI.rtoi/orw.., ""Off. ~ito"_Jlt'!I 
QII,llllUurnlly/wtiliel. 

I"""""yled. 

1oI,J .. tyled 

!ih~rW'yled 

· I 93 I I:'~ i)so noon! w .. hpt ... 
• 130 Ul alln&J:~Clpo.l. 
· $3':; 112 we .... joded. 

CLAn L anrl. U.-l/{tgiUmak 1'1",.1. roited from LrmgllyltJ. 
l'"",,,q / ... tili .... l leilA l""l." /rotil (111."11-1_ Mo"ut"911< or 
u.,,~I • .J 1I1L..,,, •. 

A......,. MUI_' lIboIao_ t,...'7~-
r~ =:N~::I~~C~h~~p 

------
N~. .. .ILoa,,,,ylod. , 

1 
, , , ., , , 

'- ., , , .. ., , 
" .. OGrl , 00.1 .. , 

.~ " 
, , ". " " IL 41'1 " " " :'i'] " " " "., " " " 

CLAIIII 1II.-lIIt!/ili",al, l'~'hll N .... ll/rvm Mu;wl-llybd 1'01",,1, 
/ertilill«l wilA poU'''/rtlm 0IJ'1I-1_ Morltlt Ilam~h'. 

Plaaot:~ . • "'b~rwlyled 28'3 I ~I I " 
.. 16 : 1: ~n:; ~ 
.. Ii .. 1l.Gu''''yled 06'3 88 :'7 

--- -

The Comolete Work of Chljrl .. ~ Darwin Online 



206 ILLEOITDlAT£ on'SI'nnw OF CIIAP. V 

TABLE 3O----cmoIin...u. 
OLdlfV.-llUgitol1Wk. l'f(Jnt. miMdjrorn .l/itJ..t,u.l P(J r-nW 

j..-tilWd willi ~jro.o«"ll-l_loIIgefi -.._. 

C1.U8 V._lI~j".,.t. Plant. mo..a jrtWlt SMrHlyI'Ii P(JrmtI 
jmil;",d witA polln.jrom tIM mkl-f"9V1 ~_ ... rf tIM loAg­

"1II«lj" .... 

CU.M VI._lIltgUim<m Plant, miw jrom .uul--ltyl«l PaMlt. 
jerliii«6 with poU~lIjrom I"" ...wr.tue ",,_ of 1M lUll?" 
"lIltJform . 

PI .... IU Mid.uylod. ,",,::°:0':, "' I 61 Iii .. 21: 12'J ~ 1 76 

= ii: toe,:'lyled IU,, : ', lH n :~ 
~ 31 . &7 ,9 &8 

-'------'--

CLA" VlI.-llltgUjlll(>/$ PI""t. rtli«6 from Mid .. tyltd Par~"'1 
fUlili«rJ. wilh poll~ .. from /M longefi .tamau if th~ ""(»"1-
,I,ftdform. 

I'luU2. 
.. 33. 

°1)lid ... t YWI.I121'2 1 144 
,.Slwrt...tyled 113·& 137 I ::: " '" 

f h O"'""'hn~. __ _ 
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The lC880ned fertility of mod of thCIIC illegitimate 
plants is in IllAny respects II. highly remarkable phe­
nomenon. Thirty.throe plimta in the 8e,'eu cla.sses 
were subjected to yariOllil trials, and the aoeds care­
fully ooulllOO. Some of them were artificially ferti · 
Iised, but the far greater number were !'reely fertilised 
(and this is the better and natural plnn) through the 
agency of illSOOts, by other illegitimate planta. In the 
right-haud, or percentage colulllll, in the IlrecOOing 
table, n. wide difference in ferti lity bet\\ccn the planl.'! 
in the fir8t four and the Jagt three cltU;S08 may be per­
C(>in'!(l. I n tlle first four cl8S8l'll tho jl!antB are de­
lICI:udod from the three forms illegitimately fertilised 
with pollcn taken from tho IIIlmo form, but only 
rart"iy from the llamo plant. I t is neeessary to oil8erye 
thiB latter c ircumstance; for, flll 1 hll"o elsewhere 
shown,· most plants, when ferti lised wi tl\ their own 
pollen, or that from tho same lliallt, are in some 
(Lcgroo steri le, and tho seedlings raisod from such 
unionB are likewise in some degree sterile, dwarfed, 
and feeb le. None of tho nineteen illegitimate plants 
in the first four cllUlSCS were completely fertile j one, 
howe"er, was nearly so, yie lding 96 IICr cent. of the 
jlroptr number or IICCds. From this high degree of 
fertility we ha\'e Dlau)' descending gm,lations, till we 
re8('h an absolUle :r.ero, when the plants, though benr­
ing many nov-ers, did not IJroduee. (luring su('cessive 
yt'dts, (l. bingle BOC<l or e,'en lIoed-capeule. Some of the 
most sterile plantll die! not even yield a Bingle seed 
_hpn \C'gilimately fertilised with pollen from legiti­
mate plants. There iii good reason to bel ieve that the 
first 8C,'en plants ill Cla.ss J. and ll. weW the offspring 

• 'The F.1r.-eU of c ..... 00 Sclf,fertili. liOII in lhe Ve",IaLie 
KI",,>l<>m,'I876. 
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of a long-styled plant fertilised with pollen from its 
o""11-form shorteet sffimellll, and these l)lants were the 
most sterile of all. The remaining plrUlt& in Clllll!l I. 
ami II. wero IIlmost certainly tho product of pollen 
from the mid-length stamens, and Ilhhou~h very ste­
rile, they were leu 80 than the first set_ None of the 
plants i~ the first four cJasscs attninoo their full and 
Ilroper stature; the A~t seven, which were Ihe most 
sterile of all (as alrf1ldy stated), were by fllf the most 
dwarfed, severol of them nO\-er reaching to half their 
proper height. These SlIme plants did not flower at 80 

early an age, or at flO ('ariya period in the sellson, as 
they ought to have done. The anthers in IUllIly of 
their flowers, alld ill the flowen of some ether plants 
in the first six classes, were either contabescent or in­
cluded nnmerous small and shri'-elled l)()lIen-grains. 
As the suspicion at one time occurred to me that the 
lessened fertility of tho illegitimate Illnnts mig-ht be 
dne to tho pollcn alone having been affected, I may 
relllark that this certainly WIIS not the ClIS(l j for several 
of them, whcn fertilised by soulI(l ]lOlIcn from legiti­
mate plants, di,1 not yield the filii colllplement of 
IICOOlI; hence it is ccrtain that both the fcmale and 
male rcproducth-e organs were affected_ In each of 
the sewn clM!lell, the plants, though descended from 
the SAme parents, !IOwn at the sallie time and in thc 
same soil, dift·crcd much in their nverogo degreo of 
fertility. 

'l'uming now to the fifth, sixth, and 8()l"enth classes. 
and looking to tho right-hand oolumn of the table, we 
find nearly as many Illllnts with a pel"('cntage of seeds 
abo'·e the uormal stllmlard WI benooth it_ A~ with 
mOllt plants tho IIll1nber of seed.s llroo:iuccd ,-,triC's lIIuch, 
it might be thougllt that the pl"C8Cnt (,(lIIe Will! olle 
mcrely Qf vuriability_ nut this ,-jew must be rejected, 
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as far u tho less fertile plana ill these three classes 
are concerned; first. becansc none of tho plnntll in 
CIa!J8 r. attained their proper height, which shows 
that they were in some mauner affected; and, IIOOOndly, 
1.II"'"U.1C muny of the plants in Cla!1SC8 Y. and VI. Ilro­
uut,,·.1 anthers which II'ere either contabesccnL or in· 
dulled small and shri\"Clied pollcn-grnillS. And as ill 
the8C CMCS tho male organs were maniff!8tly deterio­
rated, it is by fur the most proooble conclusion that 
lilll female orgallll were in some cases likewise sf1eeted, 
and thst this was the cause of the reducOO numhcr of 
Sl'('(k 

With rceJloot to the six Iliaotil ill these three classes 
lI'hieh yielded a ,'cry high lM'fCCutab"fl of seeds. the 
thought naturally ari.ses that tho uornuli standard of 
ff'rtility for the long-styled and short-styled (orms 
(lI'ith lI'hieh alone we are llere concerned) lIlay 118\'e 
been fixed too low, and that the six illegitimate planls 
are merely fnlly fertile. The standllni for the long. 
81yl00 form WIl8 deduced by counting the seeds ill 
hn:uty.throo CIlJl!!Illes, and for the short·styled form 
from twt:'nt.y.fh·e capsules. I do not pretend that this 
is a suflleif'llt lIumber of capsules (or allsolute Il.('CU· 
racy; but Illy cxl»erienee has led me to beliel'e that a 
1"('ry fair resuh may thus be gained. As, howe1'(~r, the 
In8limum lIumber obwrrcd in the tll'(,llty·fi,'e capsules 
of tht:' short-styled fonn was low, the standard in this 
rase IIllIy JlO8Sibly be not quite high enough. But it 
shou!!! be obscn'ed. in the case of the illegitimate 
plant~, thllt in order to al'oid o\'er-e8timllting their ill· 
£t'rtili ty, ten very fine capsules were alll'ays selected ; 
ami the years 1865 and l SG6, dllring which lhe plants 
in the three h.ttl'rclasses were cXj)('rimentcd oll,were 
highly fal'ourable for seed·production. 1\'011', if this 

Th ... C"'lTIolete Wor!< of Ch"rI .. ~ 0 ........ , nnl ne 
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plan of selecting ,·ery fine C<1pSnlCII during f",·ourable 
8CIlSOns had hN-n followed for obtoi nillg the normal 
8tnlldar(ls, instead of Inking, during "llriOIl8 selL'!Ons, 
tile first copsulCl! which camo to !Ulud, tho st.and'ln.is 
would umlollbt('(l\y have been ooU8i(\.:-rably higher; 
and tlms the factor the six foregoing plana apl)eRring 
to yield an lInnutnrally high pefOCntage of !!COOs may, 
perhaps, be explained. On this view, thC!lfl plants are, 
in fact, merely fully fertile, ami not fertilo to an ab­
normal degree. New"rthelcss,!IS ehnnlCters of all 
kinds aro liilble to \'luiation, espocially with organisIll8 
unnaturally trenl('(l, ,1111\ WI ill tho fonr first lind Illore 
sterile c18SS("~, the Illanl.ll dcri,·cU from the same pR­

rent.'! and trent('(1 in the same IIIl\nn('r, co., rtainly did 
vary much in Bt(' rility, it iii poolSiblo thatcertilin Illant.'! 
ill the latter and moro fertil(' cI!I8W!J lIlay lune varied 
80 WI to h9o,·e o.cqllired an abnormal dC'groe vf fertility. 
But it shonld bo Ilotic('d that, if my Btmulards err in 
Veing too low, tho sterility of all the muny sterile 
planu in the several c\;\SSC!I will han) 10 bo estimated 
by so mueh the higher. }'inally, we 8C(l that the ille­
gitimate plants in the fOUf first c11188e8 are aU moro or 
leM sterile, some being absolutely oorren, with one 
alone almost completely fertiJe; in tho thrro latter 
(·ilUl8Cll, sollie of the 1)lsllts are lIlodrnu"iy sterilr, 
whilst others are fully fertile, or Jlosaibly fertile in 
ex('ess. 

The JWlt Jloint which need hero be notiCC(i is thai,' 
till far as the mCflns of comparison serve, lOme degree 
of rdationship generally exists betw~n tho infertility 
of the illegitimate lInion of the 8(m~n\1 Ilflrent-fonns 
and that of tht'ir illegitimate off~Jlring. 1'IIIIs the 
two illegitimate IIlIionll, frem wlii('h the plants in 
CliU/.Ses VI. and VU. were dcri'·e<I, yielded a fair 
amouut of sce<I, and on ly a few of th("8;) plllnts are ill 

rei The Com Ie e work of Charles Darwm Onlme 



I'."'P. \" 1If,.,,}:nosn' LED TRillOllPIIIC l'I •• \ST8 211 

IIny degree steri le. On the other hand, the iIIegiti. 
mate uniollll betll'eell plants of the 8ftme furm ftlwlI~'s 
yit'lll "ery few seedB, and their soodlillgil are "ery 
~u'rilt'. Long-styled parent-plants when fertilised 
lI"ith pollen from their own-form shortetlt stmnens, ap-
11e,IT to be rother more sterile thnn whell fertilised with 
their Olln·form mid-length stamens j lind the !l<.,«lling'lI 
from the form er IlniOllwere llllleh morO steri le thlln 
til<)se from the latter I1nioll. In opposition to thi~ r~~ 
lationslli)), short-styled plants ilI!'gitimately fertili8("d 
lI'ith POIl(,ll from the mid-length 8t(lIll('IIS of the long­
ityled form (ellIS!! V.) are ycry steri le j whereas Som!' 
"f the olTslJrilig l"1I. ised from this union lI·ere flIT from 
l.Io·ing highly IIkrile. It lIlay be added that there is Ii 

ulll'rablyel086 parnllelism in all the ellWe8 betweell 
thl' dt'gree of sterility of the plants and their dll'lufed 
itatnJ"('. .\.s previously stated, an illegitimate plant 
fert ilist'd with pollen from a legitilllli te IJIlIllt lUll! it!! 
t;·rtility slightly incrCIII!ed. The importflnce of til(" 
~.·I"t:rl\1 (\)Ix'going (.'(Inclusions will be IlppnTen t lit IIIl:' 
.. In"'" of this ehapter, whcll the illegitimate lin ion.'!' \.It-­
tll·~'t'li the forllls of the Mille s pecies and their i1legiti. 
1Ill\t(\ orr~jl rill g, lire compared with the hybrid unions 
of di~tinct speeil's lind their hybrid off~pring, 

OXALJS. 

So one has COlllj)llred the legilinUlte llllt! ilIegiti. 
miltt' off"llri ng of lilly trimorphie sj}e("ic;j in this genllJl, 
Hildcbmnd !IO\\·oo itlegitimately fertilised seeds of 
O~ali. Valdivialw,- but they did IlOt gcrminll.te j lind 
this fflN, as he r('lIlarks, supports Illy \'iew t lllit nn 
illegitimate nnion TClK'lllblcs II hybrid olle betw('('n 

·'DooIZeilung: I87I,p ... S.l,roolJ)o.le. 
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two distinct species, {or the 8eed~ ill this latter case 

are often iUCllpliblo of germination, 

The foliowingohiKlrvlltions relate to tile flI"Ituro of the fonn~ 
wlliehllppoMrallioug tho legiti", .. to8eQ(llinll' of OQJlu V .... dh·>aN ... 
Hildebrand !"IIi.lled, M doocribed in the palll"~r jll~t referred to, 
211 aeedliuS- from alllliJ: legitimate unioue,and tbo three forms 
a]lllCarec.! &lllOIl.g the olliipring (rom each union. "For instance. 
]'IDII:-@lyledplant.,.-eroJegilimalely fertililledwithpollen from 
Ihelongest staru(,11& oCthe mi4~yled fonn,r.nd tilellO()(\1iIlf(8 
oonsilltOO of lSlollg-Fltylcd, 18 mid·atyled, and 6 ahort-styled. 
We hertlf!O(l tilat a fowHhort.-Btyloo Illllut3 wertll)rodllood,though 
noithcr ' ..... rent .... ,l.IIahorl-Btyled;lIlldl!(lit ... ·Mwith the other 
legitiul(ltoullionll- Olltoftheabo,·e211IJOOdHul,,"1I,173beJOllb'"C(l 
to th61l1Ul\O two for1Il8I1.11thcirplirellt8,lindouly38beloll~1 
to the thim fonn diMtinrt from either Il&I1:'ut. J lltOOet1116of 
(I. ll~ .. tlli. the _ult, l1li ob8crroo by lI i1<lc!.>nlld, WM nearly 
the 1IIlmC, but more ~t rikiulI:; all the otr~JlrillJ: frolll four of too 
Ie¢timato ullion~ oonliatcd of the t ... o l",rent-(,mIU!, whila! 
1IllI"Dg6t the lloodlinp: from the other two legitimate w;iOllll tho 
third fonu 1I1)llCarod. ThUll, of tho 48 IJOOdlillgii from the li.l 
Iclritimate lIuiol1ll,8.J bolonJ:lld to the IJIIme two forllli! WI their 
I)d.renlll,aud only 8 to the third form. Frilz i\I!lllerllloom.i1!Ol1 
in BmziJ _lIinga from 10ng-l<Iyled plaut. of O. I:(JI)MI/i legiti-
1IIlltclyfcrtilillOd ..... ith lIolien from too lougestijillmensofthc 
mid-lilyloo fonn •• nd .U th_ belon!;«l 10 the b·o IlIlfCnl­
fortll.ll.· LMlly.lJOOdlingJI"lfertl raiBcd by me froI.ll kmg~yloo 
I)WtU of O. ~ lcg:itilll1ltcly fertilieed I,,. the ahort-styled 
fonn, Illld from tho r.tlcr recillromUy fertili.,oo by the lou~­
~tyloo; aod th_ C()1U!lsted of 83 long ... yted .nd :.'6 short­
styled I)lllnta, with notonomid-stylod fonn. Thcreean.thcre­
fore, be no donOt thllt the legitimate off~priug from IIUY t .... o 
ronusof O.l.!l1i8 tcud t() belong to tholllUuetll"oforlUlllllllheir 
l)(Irenla; but IhntafCII"soedlings belon¢ng to Ihethird fonn 
OCOIIOionsllymakethcir'"peamuoo;.ndthi.r.tter/"aet.&II 
Hildebra.nd remllrlu!,lllIIybe a.ttribnted to .ta .. if!IlI .... l!IOIHcof 
thcirl)rogcniIOJ1l ..... iIlahl106tooriainlyhayebelonged.tot',(' 
third fona 

When, hO ..... 6ver, lilly ono (onn of Ontis is (ertilised. illcgili-

·'Je .... llcheZ(lit..:hrifl,'.tc.l.Io.udvi.I8i I,p.71i. 
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maldy ,,"jth polko from the 8IUlle fonn, the 8(,\('dliogllll]'IMllll' 10 
he]Qn/it iu.-.riAloly to tlIiA Cono. ThulI lli1Jehl'llnd ~tatCli. thllt 
]"ng,$lyled 1)lantl of 0,._ growing br IherruoelvCII ha'-e ~o 
proJll'~te<l in GeMmlllY ye.r r.lWr ye., hy JJeed,aud havo al""')"11 
rnxJurotl loug __ lyled plao!& Again,17l!eedlinW'wcre l'IIif!ed 
fI'OUllllid.fllylotlplauIllOffJ,J.t<I!l".roi<k'horowinj:: 1.>ylhemflel .. eII. 
&0" thl'l!e wero .11 llli,l·~lyled_ So that Ihc rCnu~ of Oxalis, 
'lFhenm~itillU\lelyfertilisodwthlheiroWnl)()l!CII,ooha .. elikc 
the l{)ng-~lyl(!d fonn of ['1IIhrum fa/i""ri". which when thus fer­
tili~~lslwIlY' produced wilh 1110 long-slyled ofl'~l)riug_ 

PRllIGI,.'\. 

PalYULA SINENSIS, 

J I'llised during F ebmary 1862, from IOmo long_ 
Itylcd IJlantJ illegitimately fertilised with pollen from 
tbe somo form, tll'cnty-se\'eu seedlings. ThC'!lC were 
all long-sty led. They IJrO\,CtI fully fertilo or c\'eu 
fl·rtilo in cxcess; for tell flowers, fertilis~J with pollen 
from othcr plfllltJ of tho SlIme lot, yielde .. 1 nino cnp­
sulf"R, contniuing on 01\ a"crnge 30'75 sced", with a 
maximum in one CIIp6IlJo of GG 8('('(111. POllr other 
OOll"crs legi timately crossed with po llen from II. J€'giti­
mate plant, ami four flowers Oil the latter f"1"088Cd with 
pollen from the illegitimate seedlings, yielded se\"ell 
capsules with an nn!rage of 53 seeds, "'itll n IlllUimllffi 
of it, I must here state thnt I ha\'e fOllo(1 soUle 
difficulty in estimating the normal standard of fer­
tility fur tho lI~m~ral lIuiolls of this speci('s, Oil Ihe 
results differ much during 81ICCC88iN years, Rnd 
tho 8e(,d~ nlry so greatly in s izo that it is har(1 to 

nBerlin:2hlJunel800,p,S73; 
r.nd'Dot.Zeil1lDg,'I87I,p.4~, 
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d'O('i!i(' which ought to be colI!!idcrcd good. In order 
to n"oid on'r-t'!ltimllting the inf(,rtiiityof the sen'ml 
iii ,·~ililllnie unions, 1 havo taken the nonnlll standani 
Il!!I iOWM po,;.sible. 

From til(' foregoing twenty-ae"ell illegitimate plants, 
f,'rlili8e(1 with their o .... ll-fonn l)()l1en, t .... ·cnty.five see<l· 
ling grnnueilildren 1r('f'C miqe<l ; nmi these were ull 
long·styled; !IO thut from the two illegitimfliO gene· 
rlllioll!! fifty-two plants were TIli!lC<i, and all "-i lhout 
('x('eption 1)£0\,('(1 long-styled_ These gmndchiJdren 
!tn'w "igorous.ly, and soon ('xe<:'Cd.e<! in height IWO 
hl her lots of iUegitimnte 8&'dlings of (litrerent parent· 
IIg .. and one lot of eqlUlI-slyled &e«lli nga llresently to 
1)1' dMK'ril)C(1. llence 1 expected that they wonld ha,-e 
Inn)(1(1 out highly ornamental Illflntsj but when they 
ftoll'('red, til",y sceme<l, 8.8 my b"llrd('\ler remarked, to 
luwe gone ooek to the wild state; ror the petals wen' 
palc-ooloured, narrow, l!OD1etilllcs not tOllciling eilCh 
other, flat, generolly deeply notched in the middlc, 
but not flexuous Oil tllO margin, and with Ole )'cllo" 
l'ye or celltre collspicuous_ Altogether these £Iowel'll 
"ere strikingly diffetCnt from those of tlleir pro­
g('lli tol'll j allti this, I think, call only be accounted 
for 011 the Ilrineipie of tC,-el'llion. MOIIt of the anthel'll 
on ono plll.nt wetC contabescent. Seventeen Bowel'll 
on the grandchildren were illegitimately fertilised 
with pollen tll.ken from other seed lings of tile same 
lot, and Ilroduced fourteell capsules, containing on fln 
average 29'2 seeds; but they ought to ha'-e con· 
tained about 35 seeds, }~iftccn fl owers legitimately 
fertilised with pollen from an illegitimate short-style<l 
plaut (belonging to the lot Ilext to be described) pro­
duce<1 fOllrteen capsules, containing an average of 46 
IK"C<is j tllCY ollght to haH) contoined at l('Wjt 50 seeds_ 
lIence these gnlUdchildren of illegitilllate descent ap-
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pear to luwo lost, tllOugh only in II. ,'ery alight degl"("(', 
till'ir full fertility. 

We '>I ill now tum to the short-lltyJed form: from n 
Jllunt of thil kind, fertilised with itlown-form pollen, 
1 mi~l, durillg }~ebru/l.ry 1862, eight 8eC(lIinf."8, &C\'en 
of ",hieh wcre Ihort-atyled .11ld ono long-lltyled. Thcy 
grel\, 810'>lly, nnd never attained to tho full stlltuTC of 
ordil\llry plunts j some of them f10wcred precociollsly, 
nlHIothera IIIW in the Seil.SOn, :Four lIowe1'8 011 thcse 
short-styled scOOlillgs and four Oil the one long-styled 
seedlillg' were illegitimately fertilised \lith tllcir 0\\'11-
form poll('11 and produced only throe capsules, ('on­
ltIining on au average 23'6 seeds, with a maximmll 
of 2!) j but we call1lOt judge of their fcrtility from 80 
few eapsulCli j aud I have greater doubls aoout the 
nonnal stnndaro for tbis union than Boont any other; 
but I bcli~wo that rather aho,'e 25.seeds would be a 
("ir estimute. Eight Oowera on IhCliC same silort-atyJed 
plauts. nnd tho olle long-styled illegitillUiIO ]11"llt 
\\'ero reciJlrocnlly and lcgitimatcly CI'OflSOO; they pro­
duced {h,o enpsulCII, which containod nil 8\'cl'/l.go of 
28'6 8('(.'(1s, with a ma.'I(imlUn of 30, A reei]lrocni 
eross beb'ocn legitimate JlillllU! of the tllO fonns 
'I'onld ha\'o yielded an a \'eroge of at Joost 57 seeds, 
.ith a l)()88iblo maximum of 74 seeds; so thllt these 
ilI('gitimllto )l]anl8 were steri le when legitimlltely 
cf'OS1lcd, 

I succooded ill raising (rom the abo\'o sc\'ell short­
styled illegitimato Jllnnts, fertilised \I'ith their OWTl ­

fonn po llen, ouly six plnllts-gl'il.udehil\lren of thc 
first uniOll, T hese, l iko their Imrcnts, wetc of loll' 
stnturc,llud IlIId 110 poor II collstitution that fOUT dietl 
Ix>foro flowering. With ordinary lliants it hns been 
a mre event with me to ha,'O more limll a single lllfillt 
die out of a large lot. T he two grolldehildrcn which 
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linld and flowered were short-styled; ami tweh'e of 
their flowers were fertilised with tlwir own-form pollen 
and pro(\uccci twelve capsules containing an !Ivel'flge 
of 28'2 seeds; so tlUlt these tll"O plants. though be­
longing to so weakly a sct., were rather more fenile 
thall their parents, and perhaps not in !lily degree 
sterile. rour Howers Oil the same tlYO gmndchildren 
were legitimately fertilised bY!l long-styloo illcgiti­
mate plimt, and produced fOllf capsules, containing 
only 32'2 seeds instead of abollt 64. soods, which is 
the normal fLYeril.ge fOf legitimate short--styled lliants 
legitimately cl"OilSCd. 

By looking OOck, it will be seen that I raised at 
first from 11 short-styled plant fertilised with its OWII­
form poilen one long-styled and scyen short--styled 
iUegitimilte seedlings. These Bccdlillgs were legiti­
mately intercrossed, and from their seed fifteen pl!lllts 
were rni.serl. gnilldchildrell of the first illegitimate 
union, and to my surprise llil proved shOl"Wltylcd. 
Twelye short-styled flowers borne by these gnuld­
children were iUegiti..wately fertilised with pollen 
taken from other plants of tIle Mille lot. and produced 
eight CtIpsules which contained an a\'emge of 21 ' 8 
seeds, with a llIaximum of 35. These figures are 
mtller below tho lIonnal staudard for such II. uuion. 
Six Howers were also legitimately fertilised with pollen 
from an illegitimate long-styled l)lant and produced 
only throe capsules. contdillillg on an avera.,""C 23'6 
seeds, witll a maximnm of 35, Such a union in the 
case of a legitimate plant ought to have yielded an 
u.vemge of G-l seeds. with a possible maximwn of 73 
seeds, 

Summary on the Trallsmissioll 01 Form, Constitution, 
"lid Fertility of the nlegitimate Offspring of Primula 
Sinemis.-In regard to tho long-styled plants, thcir 
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illpgitimnte olf~pring, of which fifty-two ""ere n\ii!ed in 
the course of two gClIcmtious, were nil long-styled,-
1'hf'!le plants grew \'igorously j but the flowers in olle 
instancc were SIlUIII, flPI>Cftring as if they ha(1 re\'erted 
to the wild stUIe, In the first illegitimute ~Ilerntioll 
Ihl'y were I)('.rfectiy fertile, !md in the 8eOOud their 
fl'rtilily "'11$ only w!ry slightly impaired. Witb 
J{';Opect to the sliort-fltyJed "llmts, twenty,four Ollt of 
twcnty,fh"e of tlieir illegitimate offspring "we short­
sly led. Tuey were dwarfed in stature, '1IId OliO lot of 
gmndehildren uad 80 l)()Or 1\ constitlltion thilt four Ollt 
of six plunUJ j)('.risiled before flowering. The two sur­
Yivors, when illegitimately fertilised with their own­
{onu pollen, were rotlier leu fertile than they ought 
to hlwe been j but their 1088 of fertility was clearly 
sbown in a speeiul nnd unexpected manlier, namely, 
when legitimntely fertilised by other illegitimate 
plauu: thus altogether eighteen flowers were fertilised 
in Ihis manlier, nuu yielded tw('h'e capsulcs, which 
included 011 1111 llverngo only 28'5 8Ct.>O.s, with a 
maXililtUll of 45. Now n legitimntc short-styled plnnt 
"'uulrl hn\'c yieJc1cd, whell legitimntely fertilise • .l, nn 
RveNge of G4 fK'eI.ls, with a p08l!ible max imum of H, 
This 1~lrticu l nr kind of inrertility willl)('rhnpil be best 
81)preciatcd by a simile: 11'0 may I\SiIlUllC that with 
mankind six children would be born on an /\\'CrAge from 
an ordiuary marriage j but that on ly throo ",,-ould be 
born from an incestuOIlB marriage, Acoording to tho 
analogy of PrimuJa Sinenti" tile children of such 
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incestuous Illarrillges, if they continued to 11lllTTy ill­
eestuollsly, would have their sterility only slightly 
increased; but iheir fertility would not be restorcd by 
II proper murrillge j for if two chil\lrcn, both of in­
cestllons origin, but in 110 degree related to ench 
other, were to murry, the Illarriage would of eourse be 
strictly legitimate, nCI'crtheless they would uot give 
birth to more than IUlif the full and proper Illllnl:H:r 
ofchilolren. 

B'lIUJ/-It!l/e. l wri'ly 0/ P"jm u/a Sin .n.ir.~As Ilny vi\rintion in 
thestrllctnreofthCrel'roductiveorglllls,oombined"ithchll.nJ(eo:J 
function, is i\ rare event, the following C8.SC8 are worth ~rj,ing 
indctail. )lYlittentionwi\sfirsteo.llcdtotho8Uhjectbyob­
IlCrv;ng, in 1862, nlong-styled piant, (leHC(lndcd from a I!CJf­
fertili8(!(1 10ng-slyJed par('nl, which had Ij()me of i~ flowcl1l in all 
auomaJoll1l state,llIImely,,,iththcstamell~ pla.xrllowdown in 
the coro!li\ M in the ordinary long-llt)'\ed form, but wilh the 
]li8til880ahortthi\tlhesligmasstoodontllo,·clwiththeanthel'll. 
Th0le stigmaswcreneo.rlYllfiglobuiarlludasRmoothD.l!inthe 
short-styted fonn,instead of being etonSl'ted alHl rougllasin 
the tong'atyleo:t Yonn. Here, then, we ham oombined in the 
same flower, the short ~tamons of the long-styled fona with tl 
pistil dosety resembling that of the ahort-styled form. But 
the struelure "lIricd much even on theBRmeumbel: for in two 
flowers the pistilwM intennedinie in length between Ihatof 
the long ami that of tho short-styled (onn, "IIilh Ihe sli~'1lllJ. 
dOllgatedasin Ihefonner,nlld llInooth IU! in tho lattorj and in 
three ether flowcl1I UIO siruetunl w"" in all J'C8IJeCulikethatof 
Ihe long-styJed fonn. These modifl~tion8 apllOOred to me fI() 

rellJarkable thnt I fcrtilised eight of the flowcrs "IIith theirowu 
pollen, tlnd obtained fhecul","IOll,which oontained ouana"er­
ago 43 BOOOs; aud Ihillnumbcr shows that Ihe flowol1l lllL(\ 
beeomeabnonually fertile in colUparison "IIitll those oY ordinary 
Jong-lilyledIJilmtswhenlleif·ferlihsod.lwD.l!thI\J!Jedloex_ 
am;uo tho pianlll iu se,'el1llsmnll collections, and the result 
showed that theequa\-I!tyled \"arictywtlsuotrare. 

[IIRstatoofntltllrelhelougRnd8hort-slyl(l(lfonnswonJd no 
doubtoeeurinlloorlyequalnumbcn,as I inferfromthoanaJogy 
of the other hetcrostyJed II]JeCiesof l'rimuIR,lIlld from Jur.\'ing 
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TABLE 81. 

P,-i"'lIIaS ....... i •. 

)I,.lI .. , •• od 
11,. Du<·k 
IIo.L,.n. 
Cbkht>Ler. 
1101.00<1 • 

"'~h U"" . 1I'''''.rh .......... . 
lJyoW'n I,lanu "-I,.,,,,booed-u 

, I ' '" , 
'" " 12 9 
42 12 

:1 ; 
----

" 

" , 
" , 

~ 
raiwl the h .. o fOnDII of tIm Jll'l'llCnt l'))(ICiOll in euctly the l!OlIDe 
numher rrolD fio ... cl'll ... ·hich had been ''Yi,; ... ,tiy c.-I. The 
l;fI'p,.mdcrsuce iu the above table of the 1000g-flylcdfnrmovel 
thc,hort-lltylod(intheproportionoflStto6l)reI!'UU,rrolDgar­
,j('ncngencnlllycollccling-'fromll('lf.fcrtilif!e(lflo..-cl'II;B.nd 
the long~tylod flowcl'll I,roduoo spontanoonaly mILch more seed 
(MshowninlheIlTlltchallter)thantheshOf\.-lltylod,owingtothc 
anthcrs of the long~tylod fonu being plaeocllowdown inlhe 
coroll.,lIOthllt, ... ·hcnthefio ... eTllfalloll'.the.nthcTII.redrogged 
Mcru'e.ti.,1u.;B.,l(I ... enowal80kno ... ·lhatI0ILg-tltyledpl.nl$ • 
... h~n JlClf·Ccrt.ilieod. very gl'nerally n'1'roduoo long"'Iylod of!'­
II)lring. From the oomooeration oC this table. it OOi:llrrod to 
IDe in the yCQr 18G2,thatal.rnOlltalllhe I)Lanblof IheChinCIIII 
primrollO enltinted in England ... ould IIOOIlCf or later become 
Ioogoolllyled or eqUllloolllylod; ud no ..... at the clol6 of 1876. I 
bal"ehAdfivemnalloolloelion80flllanblcu.mined.and almoet 
all conti.8k'<i of Jong-tllyled • .,...jIb IIOlnO more or 1_ ... ·cll-cba­
raeleri.eedequal-sly1od llilmts.blltwithnotoneshol'l.-lltyled. 

WIth r(!Ilpwt 1o Iheequal-slyled pLantaill Ihelable.i\u.lior· 
wood m.il!O(t from purch!lJlCd IiO!lda fOlLf plAnla ..... hieh he re­
IllCmbered were certAinly not IOllg-slyled. but cilhtr lIhort or 
e!J.UllI·s1ylQ(l. prooobly the lAtter. Theile fOIlT "Iants wcro kept 
"'IJarate uti alloweo.llo fertilise themseh'eII; rrom Uleir "ood the 
.,,,cn\oen planb; ill tile lablewero m.iaed,llllol,,·hich provcd 
"'lll.ll-lllyled. The lItamCllll IItood low down in the ooroll. lUI in 
the Iong .. tyled form; and the aligtnAII ..... hieh .... ere globular and 
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smooth,wcre either completely Burroumlod bytheauthcI1I,or 
8tood elOl!e above them. ;',Iy IIOU William made drawings for 
me, by the ai(1 of the camcrn, of the pollcn of oneoftheabo"e 
equBI·styledplants; Bnd,in BOO(lnianoo with thollOllition of tho 
slameM,thegrains resembled intheirflIll .. lllOizcthO>leofthe 
long-styled form. He alllo e:mminod pollen (rom twoequ .. l·atyled 
!11e,nlil at Solltbruupton; and in both of them the grains dif· 
fered extremely iU";7,(l in theaame e,nthel"8, .. large uumber 
being 8llllIll "n(1 shrivelled, whilst mauy weT(! fully D.8 lnrgo e..~ 
thOl!e of the short-styled fonn and rothcrmoroglobuI .. r. His 
IJrobe.ble that the Ilirge sizeo( these gminswD.8 due, uot to their 
II/Hillg 8.8t!umed the eharacter of theslJort-styled (onn, but to 
monstroaity; for Mal[ Wichum hal! observed pollen-grains of 
monstrousllizo in certain hybrids. 'fheVllBt number of tho 
smllllshriyclled gr>Iiusiu the above two ctI.SC8 explaius the fact 
that,though eqnal-styled lJ](mts are gcncrallyfcrtile in a high 
degree, yet some of them yield few seeds. I rnn.yadd tlult my 
SOil oomlllll"Q(l, in 1875, tho grains from two whito-flowcre<:i 
!)Iants,in both ofwhieh the pistil projooted above the anthers, 
but neither were I)roperlylong-styled or equal-styled; and in 
tho one in which the stigma IJrojooted m06t, th(l grains weT(! 
in diameter lothOllO in theothcr pl&nt, iU""hieh the stigma pro­
jeeted 1_, 1181(1) to 88; wher(lll.lj the difference bet .... een the 
gmine from pcrfootlyehlll"llCterised long-styled ll.ndshol"t-@tylOl:i 
plants is ILIIlOO to 57. So tlur.t Iheac two plants were in an 
intenllediateoondition. To return to the17pl&nlllin theftrst 
!ineef'fable8l; from the rclatiT"e IlO6ition of their stigma8 sml 
anthers,theyoould h .. rdlyfail to fcrtili8llthemselvea;lIndac­
oordinglyfourofthem 6llOlltanOOIll!ly)ioldod no ICI88than 180 
eapsule!!; oftheseMr_ Horwood selreted. cight fineeallSul(lB for 
so .... ing;and theyinclndOl:I on an average M'S aoodl!,witha 
maximum of 72. lJe gave me thirty other CIlpaulOll, taken 
byha:t.n.rd,of .,."hioh twcnty-sovcn oontained good soods, aver­
aging 35'5, with a muimum of 70; but if six poor cap­
anlCl>,each with lC188 tluln 18 sood.s, be cxduded, tho a"crago 
rise8 to 42- 5. These are higher nnmbers than oould be cx­
preted from either ""c!l~IUlracwrised (onn if self-fertilised; Ilnd 
thilJ high degree of fertility aooords with the ,'iow that the 
ml!.leorganlJbe\ongcdtooneform,andthofcUl/Ileorga.nspllr_ 
ti!l.llyto the other fonn; 110 that a !!(llf·union in the CW!C of tho 
eqnal-styledvlIrietyisinfuctalcgitim!l.leunion" 

Tho sood savoo from the above seyenteen !!(llf-fertilised equ!l.l. 
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It)led J,lauUl produced sixteen ])blols,lI'hichall lm>nrlcqual­
I',-Ied, alld tc.clublcd their ]l8ren'l io all the abo'f(l-lrJll'Cificd 
re8peet.e.Tho6tllmcns,ho\\'6Ver,illoMI,lant'll'cre_tedhigbeT 
01' tile tnbeof the corolla than in thetrueloug.fllyledforru; 
in anOlher],lantalm08tlllltbea.nlluol'\!:'II'oreOOl1tal.\oec('nt, Th_ 
IliJ:teeu l,llInlswcrothegrandchilJrenoftilofonroriginlll ]IlIIDUI, 
'll'hich it is ooliovcd'll'ere oqnat.fltyll)(l; 110 thllt this a"nonDAI 
condition 'nLS fnithfullytrnDsmittQd,prooobly through three, 
an,\ oorlailltythrollgh tWog<>no;mtion8, 'l'hefcrtilityofoneof 
thl'!l8 gnmdchildren WII8 Cllrefully obaervcd: 8il 00110;1'\1 were 
f~l1ilil!O(l with pollen from the IIBmello'll'o;r,and J)roduood six 
tjI],ofIul('ll,l)()ntaining 00 an a\"e~'tl G8 1I>OOdl!, with a muimum 
of 1!2, and a minimum of 40, T hirteen OOllO'lIIlC11 IIpontallooul!ly 
eelf·ferlilieedyieldedalluersgeofas·2BOOds,withtholUltonlsh_ 
ingmuimomillonooffflBeeds. I n no lCf!itilllllle union hII8 
., high an a"crageuGSseedsbecnobaen'edbyme,orocsrly 
110 his.:h a maximum l1li 82 and 'IT, Th_ plantll, tht:fefore, not 
olllyha\"c l08tthcirproperhelel'Ollly1cd lltrudore and peculiar 
fnne\ional))Qwo;r!!, butha'fe aequirndanabllonualgradooffcr_ 
tilily-nnlCIJII,imlood, their high fcrtility may oolWl(lOulltl)(l for 
l,y tho s!igmlUl nx-ei"ing polleu fromthecircumjaC>cutllnthel'll 
t.tcIl\Ctly the mOlit Ln'ournblelJeriod, 

With 1"OII)lOCt to Mr. Duck's lot in 'fuble 81,!;OO(\ W1I8 lIlwt'd 
from a Ilinglo I)lant, of which tho fonn "'All not obaen-oo, 
au,llili8 l'rotiuced nille cqnal-l!lyled and Iwentylong-styled 
l'lt.n lJl. The e<jllsl-l!tyled resemJ.,led in alll'l)fOpectli UIOI!O pre­
riowoly i1C1lCribOO; and t'ight of their CIIlllllliCil spontanoously 
II('U·f~l1ilu......1 contained 00 an S'fcrage 41'4 8el)(b, ""ith s 
maIimum of 61 loud t. minimum of 2S. In n'lprd to the 
t'll',nlykmgo4ltyled 1)tanla,the pidil iOllOmeo{ tho flo'll'enldid 
u"t ]'rf!ieet quite eo high l1li in oniinsry longo4ltyled Jiu'll'enl; 
an,1 the atijmlllll, thongh properly elonfO.ted, ,,'t're slllooth; IiO 

Ihllt we hllTOhcrea!Jlight approach in slnlctlll'(! to the pistil of 
the Bhort-tliyled form. Some of thellO long.fliyled phlllUl alitO 
al'Proacilcd the oq\Uli-l!lyled in function; {or 0110 of tho;mpro­
ducrollOieo>llthllnfiftccn BI)Qotanoous]ylelf·fertiJii!ed CAP!!UICII, 
and of thOllO eight coutained,on nn a.verage, 81'7 IICCds, with 
a ll1/U'immn of 61. This Ilvcroge would l.oe rather low for u 
lougo4ltylodpl"ntartificiallyferlilised....-ithiUlownl)Qllcn,but 
ill hi/l:h for cno apolltanoously IJelf·f~rtilil!od, }'or ill8tanOO, 
U,irty-fourOOllllu]OIIprodll<:>ed bylbe il1cgitirnatogrt.ndchildren 
ofalong·61yloo),tant,6pontaneou.siyeelf·fcrlili\led,oontained 
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on an avc~only9·18OOds,with alUllXimum of 46.. Some 
-'e indillCriminalely t!Ilved from the fol"l"gOing t'llrenly-nine 
equal-l!lyledandlong-l!lyledp1aIlIa IJl"OIlueed 8iJ:leenlllledlingll, 
j..,"J'R.IlJehildl"l'n of tbe original II\ant oolonl/;ing to )[1'_ Dnck; and 
thcee oono;igjed of founcen oqual-l!tyled and h."(Ilongo/ityled 
1)lantJj; and 1 mention thi8 faet a.s an additiOllal in.st.ance of the 
troIl8U1ilP!ionofthe~l1Ill-Htyl(!(lvllriely. 

'I'he third lot in the table, namely tho DMlon plants,Rrethe 
IIl.11t which need be mentioned. The lonl/; Ilnd 8hort-gtyled plants, 
ami tho fifteeu IltIUa,I-styled plautR,wero de<l(l(llHled from two 
diMinet slockll. The latter were deriv()(1 from a &ingle Idalll, 
""hich Iheglll'dcnel'ispoo5iti>'o""lIlI uot long-l!tyloo; hcnoo,pro­
h.hly.it"·IIII~l1Ill-lltyled. luaUthOll9 I1ReeDI)\antlitheanlbel"ll, 
OI'Cllpyinjl; the l!lU1lepo$iliona.siu the long-llty\ed ronn,ei08('ly 
snrronndoo Ihelltipua, which in one instance alone 1IU slightly 
clonitStod. Notwithstanding lhill JIOIIition 01 the Irtigma, the 
80"'cl"II,'" thegaruener UiUmd lll\l,didnolyiel(lmanyll!ledl!; 
aud Ihi' difference from the foregoing ~ rMy perhaJ18 M"C 
been C&ull6ll bylhe IJOUenbcingbad,a.s;n!JOmoof the South­
.m]lton~lIal-slylooplant& 

ConcitlSWl/s Icith Tesp«t to th, eqIMI.st!Jld 'Janet!J of 
P. Sineillis.-'l'hat this is II. \'urinlion, and not a tbird or 
distinct form,11S in the trimorphic gcnem L!Jthrum tmd 
OoMin, is dcar; (or we luwe 8('('n its first appearflncc 
in one out of a lot o( illegitimate long-styled plants; 
and in Ihe CMe of Mr. Duck's 8e(!(Uingl. long-styled 
plalilil, only slighdy de\' iating from the Ilonnal state, 
IlfI well lIS equal-styled ll\alllil were produced from thf' 
:>IlIllC self-fertil~l l)fIfCnl. The position of the sta­
m('IlS ill their proper Illace low down ill the tube of the 
('Orolla, together with the small sizo of the pollen­
grain., show, firstly, thnt the cqunl-styled \'il.riety is II. 

modification of the long-styled form,and, secondly, thnt 
the pistil is the part which has mricd most, as indeed 
Willi oIJ"iolis in Illany of tho plants. This "ariatiOIl is 
of frequent occurfCnce, and is strongly inherited when 
Ii bas Oll(."c appeared. It would, howe\'er, have pos-
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~I little interest i f it had consisted of 1\ lIIero 
thangc of 8tructure; but this ill ft('(!()ml~nied b), modi. 
Ii, .. ' fl'ftilit)'. I ts OCCllrrenoo il.PIWl.rt'llIly stunrls in 
('I,\';(! rdll.lion ""ilh the illegitimRie birth of the !Wl.r('nt 
I)illllt; but to this whole subject r sho.!i Iwrenfter 

PRIXULA .AURiCULA • 

. "!thOllgh imooenocxperimentsonthcillcgitimn.teolfsl)ring 
of this speeiCII. I rderto it for t,,·o n'lllIIOIII;-fil'8t.OOeause 
I hne olw!ervcd two equal-lltyled pillnu ill which the pistil 
l'OIlembled in t.lIl'E1l]lOOts that ofille 101lg-tllyledfoml ..... hilst 
tile ~tsmen, had beoome elongated lUI ill tho 1II10ri-tltyloo form. 
IOth.ltthe.ti~'11l!1. .. 1UIallllQIjt.llm)l\ndedbythcallthcnl.. The 
poIlen1;l'llin .. bo .... ever,oftheelonga.ted.lltsmcna I'OI'IC.'mbled in 
th~ir mJall aiz.e Ihoee of the shorter .tamen. proper to the long­
klylcd fOrnl. lienee th_ plants have become equal-ttyled by 
t ile inf"l"CIIIIO(t lCIl~'1h of tho stamens. insto.l(l of, lUI ",ilh 1'. 
So .... " •• by the dimin.ished length of the pidi!. )[1'. J. 8co:.J1t 
obier"od tlveothcl' 1)1antllin thellll.mo.lltate,and he.hows-that 
/)IUl of them,when l!elf-rertilillod, yield()(l more eced thRn Rn 
ordinnry long- or short-lllyl()(1 Conn wonld Il.Il,\'e dono when 
IlimiIMlyfcrtilillOd,butthat it WIl.8 rlJ.f illfilrior in rertility to 
eitherfo,lnn when legitimllte!yel'Olll'iOd. !fenoe it 1If)J)Ca1'8 thM 
the male.lId fcm.lleotgllWloftlii$eqlllll-l!tyl()(1 "arictylune 
been moo:litled in 1IOOl(l 6J)eeial manner,not only In l!tmcture, 
but in functional 1)O"'el1l. This, mOTOO\'er, ill ,hown by the 
Nngularfao::tthatlooth thelong-ttyled a.nd llbori-tltyled p!a.nUl, 
fmil i..eo.l with poUen ff'Olll tbeequal-ttylllli ''llriety,yieida 
J.o"'era\·~oll!O,l(\thall ... hentlu:l8et ... oforn\IJ.lrofertilil!ed 
withtl~irowlll)Ollell, 

ThclICC()lld lJOint which deseM'OIInotieeis that f\ori8tsal\l'ar~ 
throW ..... Ry tho IOllg-lltyled plRIlt.e, IJ.lld .ye eced cxelWli\'ely 
from the ,bori-tltyled rorm. Ne .. cnhclc., all Mr. &ott "'11~ 
inf..,nncd by a Illllli "'ho nlilleS thil! ~pociOil a:rtcnllive!y in Scot­
Iand,lIhout ona-fourth of the IlOOdlillh'B nppOIir lon~-~tyl()(l; 1'0 

that the shor\.-l!tyl()(l fonn of tho AuricullJ., when fortilil!O(\ by 
itll own pollen,does Ilot reprotluoothe IIIImefonli iUIIOIllJl«'a 
proportion M in the C88C of P. SilOeJllu. We may further illf~r 

• 'JOIlI1Ial p""" Linn.. Soc.' ~ilL (18(;1) P. 91. 
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thflt tho 6hort-~tyled form is not rendered qnito sterile by a 
long oonJ'l'le or fertililIDtion with pollen of the 811.mo fonn: hut as 
there would 1I1wayaoo80melillbility to an ocetLl!ionaler(l/!/! with 
the other form, we ~annot tell how 10llg I!Clf-ferlili.satioll has 
boonoontinuod. 

PRIJIULA F ARIX08A. 

Mr.Soottsay~· that it is not fit fill uUOOnlnlon tofin(l ef)UII1-
styled 1)lants of this heterostyled species. Judging from thl) 
si1.(l of the I)()llen-grnills, theseplallts owe their structure, liS in 
the case of 1'. (1"r~"la, to the Ilhnonu.al elongation of the 
stll.molls of the iong-slyled fonn. In MOOrdancc with this vic,,", 
they yield leas sood when crossed with the long-styled foml 
than ,,"ith tho short.slyled. nnt Illeydiffer in an all(l1lllllollR 
manncr from the ef)nal-styled plants of 1'. (1unCllla in being 
extremclyaterilewith their own pollen. 

PUIJIULA ELATIOR. 

It wtlll shown in the first chapter, 011 the lIuthorityof 
Herr Droit(mbfteh, that oqWlI-stylod flowers arc OC{'lIsionall} 
fouudon this specie8 whilst growing in a ~'ato of IUItUro; lind 
this is the oulyinstanoo of such lin oocurrenooknowntomc, 
with the c::<ception of !lOme wild ,Jillnts of the O:rlip-II hyhrid 
betwccni'. wri. and ~ .. I.'J'<ln·.-which were ef)UIII-styled. Herr 
llrcibmbfteh's C!\SC is rcm!lrkllblc in !Inother wily; for 6qUlll­

~tyled flowers wero found in two instanCQ801l plants which bore 
both iong-styled and $hort-~tyled flowers. In C'o"cry other 
instance these two fonn~ and the equal-styled mricly IUII'c been 
produced by (listiuctplanta 

PrlDWLA VUJ,OARlS, Brit. l~L 

Yar. acaulis of Linn. and P. atatdis of In.cq. 

var. rubl"U.~Mr. Scottstatest that this variety, which 
grew in the Botanic Garden in E dinburgh, was quite 
sterile when fertilised with pollen from tho common 
primJ"OS(!, as well fI.8 from a white variety of the sallie 

Th 

* 'Jouruall'roc. Liun. Soc.' viii. (1864), P. ll~. 
t Ib;d.p.98. 
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speci~, but that 80me of the plants, when artificially 
fcrtilis.:'(1 with their own polleu, yieilled a moderate 
sUJlply of I00I.1. He WIUI 80 kimllUl to &Cnd me 80me 
of thC$."l self·fertilised see<b, from which I rtl.iscd the 
plunts immCltli!ltcly to be deseriho<1. 1 may Ilremise 
that the reBu lt8 of my experiments on the 8Ce(l\iugs, 
made on n large 8Cil.le, do not nc(.'Ord with those by 
1fT. Scutt on tho parellt-IJlant. 

:First, in regard to tho tmnsmission of fonn ami 
colour. The parent-plaut was. long-lltylcd, and of a 
rich JlUTplo colour. From tho selr-fcrtiliS('(1 !lCC<1 23 
plauts "·.:oro raised; of these 18 wcre purplo of dif­
fpr1mt shades, with 2 of them fI, liulo streaked aDd 
freckl",1 with yellow, thW! s.howing a tendency to 
reversion; ami 5 were yeUow, but generally with a 
brighter orange centre than in tho willi nower. A II 
the plants wero profuse Dowerers. All were long­
styled; bnt tho Ilistil ,'ariod a good dei,l in length 
(',·en on tho same plant., being rllther shorter, or oon-
8idcn:ILly longer, than in tho norillal l ong-lltyl~1 fonn; 
and tho 8tignl1l8 likewise yariod ill shaJle. It iot, 
Uu.,refore, prooo.blo that an cqlull-lltyl~l "ariety of the 
primroec lIlight be fonnd on careful IK'areh j and I 
haye J"('('('i\'e<1 tWORCCOunts of plants aPI)ftrcntiy in tIlis 
cou.lition. 'fhe smmells nJII"it.ys ()c("IIJli('"(\ their jlrol)('r 
position lo\\' <l0\'11I ill the oorolln; aud tho llOlJen­
jp"fIin8 were of the 81111\11 si:r.e jll"Ol)('r to tho long-styled 
fonn, but were lIIingle<1 lI'itlt mUIIY minute and 
Bbri\'(·II(.'(1 groinll, 'I'he yellow-flowered nnd tho lJUTplc­
ftOWl'rctl plnnts of this first generiltion "ero fertilised. 
nnd('r 11 not lIith their own IlOllen, and the soed IIClla­
rote!y 80"11. From tho fonner, 22 Jllants were T,li.sed, 
and nll were yellow nnd 10ng-s.tyle<1. .From tllo latter 
or tho JmrJlIc-flowered plunt~, 21 long-style<l plnnt;, 
weI"C nliSt.'<I, of Ilhieh 17 were purple and 7 yello\\', 

Q 
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[n this last case we ha.s an instance of reyersion in 
colour, l\'itbout the lKlfl8ibility of any Cr088, to the grand­
parents Or more distant PfOb't!uitol'!l of tbe plants in 
question. .A.1togetber 23 plant8 ill the first generation 
811(1 46 in the 8COOnd generation were raised; 8nd tbe 
"'hole of these 60 illegitim8teiliants were long-styled ! 

Ei~ht purplc--floll'ered and two yellow.flowered plants 
of tho first illcgitimate generation were fertilise<1 in 
various wo.ys with their own pollen ami with that of 
tIle (."01I11110n primrose; all(1 t he se«lswere separately 
counted, but as 1 could detect no differenoo in fertility 
ootw(!(!n the purple and yellow \'arieties, the results 
are run together in the foUowing table. (See next 
»fIg'l'.) 

If wo compare the fignres iii this roblo with those 
gin·n in tIle first challter, showing the normal rertility 
of tlle common llrimrose, we shall see that the illegiti­
mato purple- and yellow.flowered mrieties are vcry 
sterile. :E'or instance, 72 flowers were fertilised with 
their own pollen and produced only 11 good capsules; 
but Ly tho standard they ought to havo produced 48 
caJl8ul('fj; and each of these ought to have cont'lined 
on an average 52'2 seeds, instead of only 11'5 seeds. 
Wh('n these plants were illegitimately and legiti. 
Juately fertilised with potlen from the common prim. 
1'06(', the an-'rage numoof!l were inC'f'C8IIcd, but were far 
from attaining the normal standards. So it was when 
both fonus of the common I,rimroee wero fertilised 
with pollen from these illegitim4te plants; aud this 
sholls that their male as well 88 their female organs 
were in n deteriorated condition. 'l'he sterility of these 
plants \\"1\8 shown in another way, namely, by their not 
producing any capsules when tho flCceAA of all insects 
(except 811Ch minnte ones nI Thrips) W811 prc,·ented; 
for Ull(ler these circumstnnces the common long-styled 
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T ... au82, 

PrimoMa...uga";', 

priml'Oole producee a oonsi(leroble number of Clll lSUI('!l. 

There can, therefore, be no doubt that tbe ((' rtility of 
Q 2 
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th('8(J plants WM greatly impaire(l. The loss is not 
correlated with the colour of the flower; Ilnd it Wag to 
ascertlJ.in this point that I made so many experiments. 
As tIle parcnt-plant growing ill Edinburgh WI\.!! found 
hy )Jr. Scott to 00 in fI. high degree sterile, it llllly 
have tnlllsmitted a similar tendency to its offl!pring-, 
independently of their illegitimate birth. I am, how· 
ever, inclined to atiribute some weight t{) the iIIeg-iii­
ullicyof their (Iescent., both from the Illlalogy of other 
('as~, and more especially from tho fact that when the 
plnnts were legitimately fertilised II-ith pollen of til(' 
<,ommon Ilrimrose they yielded an iWenlge, liS lllay lx, 
seen in tho tllhle, of Ollly 5 more 8Ce(is than \\1Ien 
illegitimately fertilised with tho Slune I)QUell. Now \\.(' 
know that it is eminently chiLTiletcristic of the illegiti­
nmte offspring of Primula SilU!118i, that thcy yield 1m! 
ff'\\ more seNis when legitimately fertilised than when 
frrtilised \\ith their {)wn·(orm pollen. 

PIlIMULA VERIS, Brit. Fl. 

Vitr. <!ffieinali, of Linn., P. officinalis of Jaeq. 

Seeds from the sllOrt-styled fonn of tllO cowslip 
fertil ised with pollen from the sume form germinate 
so badly that I nli:wd from three sllc(.'essiYe sowings 
only fourteen plants, which consisted of nine short · 
styled anll five long.styled Illallts. liell('{' the short­
styled form or the cowslip, wilen self.fertilised, does not 
lmnsmit the same fonn nearly so truly as does that 
"f P. Sinensis. l~rom the long·styled form, alwlIYs 
f('rtili~ed with its owu·form pollen, 1 mised in the 
first genemtioll three long-styled plants,-from thei r 
~(l 53 long.styled gmndchildren,-from their see<.l 
-1 long-styled great.grandchiltlren,-from their seed 
20 long-styled grellt-e:reut-gmndehildren,-and lastly, 
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from tb('ir IOC<I 8 loug-styled and 2 sbort..styled great­
gn'M-gl'('(lt-gmndchildren. Tn this last gencnltioll 
ilhOrl-fJlylNI planl.8 appeared for the first timo in the 
('Ourso of tliC 8ix gellerntions,-tho parent long-stylcd 
lililllt which was fenilise<i with pollen from auother 
Illallt of the S(\mo fonn being counted I\lI the first 
gen('nl.tion. 'l'heir nppearance may be attributed to 
tlt'l.Vi~n\. l~rolll two other long-styled plauts, fertilised 
II-ith l hf'ir oll"lI· fonll pollen, 72 1)lau!s \\f'ri) raised, 
wili('h ('(Iusisted of 68 long-styled and ., 8hort..styl~1. 
So thilt altogether 162 plants Wf'ro mi~(-d from iIle­
gitimatdy fl'rlilised l ong-Slyl~1 coIIslips, nnd thC»e 
('Onsi,;t(>(1 of 156 IOllg-styl(>(1 aud 6 8hort..styl(>(1 plants. 

We \\il1 noll' tum to the fertility and powers of 
~rolnh 1)()68('8Ij('(j by the illegitimatc plants. }'rulll 
a ~hort-iJtyk>(1 1)lanl, fertilised witll iii! own-form 
poti<'n, OliO short-styled alld two long..styled I)ltlllt:!, 
and frOli1 a long..styled 1)lallt similarly fl'rtilised thl'('(l 
long-styled pluuts were at first raised. Tho ferlility 
of t ilt-SO six il!l'gitimnto plants II'IUI carefully obiwrvcd; 
but I nllist p!'emiae tbut I callnot gilc any S(\ti~fllctory 
standard of compnrlsoll as fur ,UI tho IIUllLLer of tlot, 
8t'«ls i!! oon~rued; for though I rount('(1 the 8C(.'(I.s 
of many I<'gitimate plants fcniliscd lcgitimatelyantl 
iIIt'gitimat<'iy, the !lumber \'aricd 80 g~!ltly durinA' 
sU{"('(";>jin' &CasoU!! tbat no one standard \\ill 8('r\'e well 
ftor ill('gitimate uliioliS made durillg different flCflilOlLS. 
)1"n;'()\'l'r thc seeds in tho same eaplllllo frequently 
,Iift',-r lKI mud\ in size that it is &caredy p08Sible 
to dt'('id(' which ought to be COllntod us good seed. 
Thcr(! J'('lIIuins nil tho best standard of compllrisoll the 
lIIl1I)O)rlioll!l! nnmbcr of fertilised floweNl which pro­
(hiI'I' 1'11]l9u lee colltaining ,my seed. 

F iN!, for thtl oue illegitimate short-styled 1)lflIlt. 
I II till' l'(ltlrse of three ltC8!lOU!! 2 i flowers wcre iUegiti-
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mately fertilised with pollen from tho same plant, and 
they yielded only 0. single eo.psuie, which, however,eon. 
tained a mther large uumber of seeds for 0. union of 
this nattlre, namely, 23. As a standard of oomparison 
I may stato that during tho SIImo three seasons -H 
fl owers homo by legitimato sllOrt-styled 1)lo.n18 were 
self-fertilised, and yielded 26 C(lpsules; 80 that tho 
fact of the 27 flowers 011 tho illegitimate plant having 
produce<1 only one capsule proves how sterile it was. 
To show that the oonditiOlls of lifo were flwourable, 
I will acid that numerous plauts of this and other 
species of Primnla all produced lUI abundance of 
capsules whilst growing elose by in the same soil with 
the preS('nt and following plants. The sterility of tho 
above illegitimate short.styled plant depended on 
both the male and femalo organs being in a deterio­
rated condition. 'l'his was manifestly tho ease with 
tho pollen j for many of the anthers were shrivelled 
or ooutaooscent. NeverthclC88 somo of the anthers 
c(mtained pollen, with which .[ succeeded in fertilising 
somo flowers on the illegitimate long.styled lliants 
immediately to be described. Four flowers on this 
same short-styled plaut were likowise legitimately fer­
tilised wi th pollen from one of the following long. 
styled plants; but only one CIl.ilsule was Ilroduced, 
containing 26 seeds; and this is 8. vory low number 
for a legitimate union. 

With respect to tho five illegitimate long-styled 
plants of the first generation, derived from the abore 
soH·fertilised short-styled Ilnd long-styled parents, 
their fertility was observed during the same three 
years. 1'hese fi\-e plants, WhOll self-fertilised, diffe red. 
considenlbly from one another in their degree of 
fertility, as WIIS the case witb tbe illegitimate long­
styled plants of Lythrum eaiiearia ; and their fertility 
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'1I.ried much t\CConling to the season, I may ]lremise, 
as a standard of compari80n, that during the same 
yool'3 56 Howers 011 legitimate 10Ilg-8tylo<1 plallts of 
the &ame age and growlI ill the 8il.me 8Oil, were fer­
tilised with their own pollen, and yielded 27 cupsllie/l ; 
that is, 48 per cent, 011 one of the fin~ iJJegitimate 
] ong-~tyled ]lhmt8 36 flowers were self-fert ilised in 
tho course of th e three years, but they tli(t not prvduee 
a sing le capsule. ~rany of the anthcl'3 on this Il lant 
were contabc8cent; bllt some IlCClllcd to contain 
!!(lund I)QUCIi. Nor were the female organs qnite 
impotcnt; for I obtained from a kguiJlwU Cl"OU one 
cup;;ulo lI'ith good 1ICed. On a second illegitimate 
1()Dg-8tylcd ]llant 44 flowers were rertil~ during the 
~lme years lI'ith their own poUen, but they ]Iroduced 
only a singlo eaplmle, 'fh e third and fou rth plants 
were in a. very slight degree mol"O Ilrodllctive, The 
fifth '111(\ lrut plant was decidedly more ferti le; for 
4:2 8("lf,fertiliscd fl owers yielded 11 caJlsulC8, Alto­
gether, ill the course of the tluce ycars,lIO less thau 
lliO fl owcrs on these lh-c illegitimllte long-styled 
]llan u: II'CI"O fertilised with their o"'n pollen, but they 
yidded only 2'2 eap;;lIles. Accordi ng to the standard 
al)()\'e givcn, tboy ought to ha\'e yielded 80 cupsules. 
TlII'3e 2'2 capsules contained on all avenlge 15 ' I sceds, 
1 belie,'c, subject to the doubts before specilled, that 
with legitimate IllanUl the average DUlUber from a. 
union of this nature wonld have been aool'e 20 1lCeds. 
TII'cnty-four /lowers on these same Ill'e illegitimate 
long-stylet[ Illan18 were legitimately fertilised. with 
polL<>n from the ab(we-dcscribc<l illegitimate short­
.tyled plant. and Ilrodlleed only 0 capsIIIC$, which is 
an (":s:tl1'mely slllall lJumber for a Icgitimate union. 
The>KI 0 CRI)8uiC$, however, contained fill av<>rage of 38 
apllllrcntly good seed!, which is as largo a nwnoor as 
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legitimate plants somctimcs yield. But this high al'cr­
"ge was almost cerwinly fulso; lind I mention the euse 
for tbe sako of showing the difficulty of arriving at II 
fair result; for tbis average mninly depended on two 
capsules containing the extraordinary numbers of 75 
and 56 seeds; these seeds, howel"er, though I felt 
Uollnd to count them, were so poor that, judging from 
trials made in other cases, 1 do not suppose that ono 
would hal'e germinated; and therefore they ought not 
to have heen included. Lastly, 20 flowers were legiti­
mately fertilised with pollen from a legitimute lliant, 
lind this increased their fcrtility; for they llroduccd 
] 0 capsules. Yet this is but a vcry smal1 llroportioll 
for a legitimate llnion. 

1'here can, therefore, be no doubt that these five 
long-styled plants ami the one short-styled plant of 
the first illegitimate generation were extremcly sterile. 
Their sterility was shown, fI.S in the case of hybrids, 
in another way, namely, by their flowering profusely, 
alld especially by the long endumuce of the flowers. 
:For inst,ulce, 1 fertil ised many flowers on these pIiLnts, 
and fifteell days aftenl"!\rds (viz. on March 22nd) I 
fertilised nUlllerOllS long-sty led and short-styled flowers 
011 common cowslips growing close by. 'l'hese latter 
flowers, on April 8th, were withered, whilst most of the 
illegitimate flowers remained quite fresh for several 
days subsequently; so that some of these illegitimate 
]J\allts, after being fertilised, remained in full bloom 
for above a month. 

We will now turn to the fertility of the 53 illegiti­
lIlate long-styled grandchildren, descended frOID the 
long-styled plant which lias first fertilised with its 
own pollclI. The pollen in two of these plants included 
a Illultitude of small !llId shrivelled grains. Neyer­
tlleless they were not very sterile; for 25 fl owers, fer-
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tili3e<1 with their 0\\"11 pollen, produC()(l 15 Ctl.p!!ul~, 

oout.lilling an average of 10'3 seeds. As already 
8t1l.tefl, tho probaiJlo average with legitimate plunts 
fur a union of this lIature is rather above 20 soo(\s, 
'fheso plunu were remnrknbly hcahhy nlld vigorous, 
lIS long fill they were kept under highly favounlble 
oonditions ill pots in the greenhousc; ami such treat­
ment greatly inerell8Cs tho fertility of the cowslip. 
When these 8!lmo IJlallts were planted during the n(lxt 
year ("-hich, howo"cr, Wflll an ullfa..ourable olle), out 
of {Iool"!! in good 8Oil, 20 self-fertilised /lowers I)ro­
duood only 5 capsul~, containing extremely few !\II<1 

wreiched seeds. 
F our iOllg.-style.1 great-grandchiltlrell were raised 

fwm tho self-fertilised grnudchildrcn, and were kept 
under tho same highly f(u'ounlbic oonditiOlls in the 
greenhouse; 10 of their flowers were fertHised with 
o""II-fonn pollen 81l(1 yielded the large proportion or G 
Ctl.ps\lle~, ooutailling on Ill! avcrage 18'7 soods. From 
these seeds 20 long-atyled great-great-goranochildren 
were rui;;t"'(I, which wcre lik:e"isc kept in th(\ greenhouse, 
Thirty of their fiowf'"r8 were fertilised with their own 
pollen an~l yielo:letl 17 capsnlCfl, contain ing 011 lin /w('r­

age uo 1('89 tiUIII 32, mostly flue seeds. It app<'ars, 
therefore, that the fertility of these plauts of the fourth 
illegitimnte generotioll, lUI long fill thf'"y were kept 
under highly fayournble oonditiolls, had not decrCflSl:d, 
but hlUl ruther increu.sed. The fCSult, II011"cver, WIIS 
widely different when they were planted out of doors 
in good lIOi l, where other oowslips grew "igorously aud 
were oompletely f('rlile; for these illegitimate phlllts 
now Ix'('allio IImeh dwarfed in stature aud extremely 
flerile, 1I0t"-ithlltanding that thcy w('re exposed to tho 
viKits of insects, and must hanl been legitimately f('r­
tiliscd. uy the surrounding legitimato plnnts. A wholo 
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row of these plants of the fourth illegitimate genem­
tion, thus fN('ly cxIKlllCd and legitimntely fertilised. 
Ilroduood only 3 CIII>8ulee. contaiuing OIl an Iwcmge 
only 17 seeds. During the ell.Suilig winter nhnost all 
these lli!mts died, und the few sun'il'ora were miserably 
unhenlthy, whilst the lumlUnding legit imate plants 
were not in the lelUltinjured. 

'l'he III.'C(b from the greilt-great-gmncleb ildren were 
8Own, and 8 long-lltyled and 2 sbort-lltyled planta of 
the fifth illegitimate genemtion reised. These whilst 
still in the greenhouse llroduced slllalier leal'es find 
shortcr Hower-stnlks tllnn 80Ille legitimnte plants with 
which they grow in competition; but it sllOuld be ob­
served that the latter were the product of a eroes with 
a fresh stock.-Il circumstance which by itself "'ould 
have sdded much to their vigour.· When these ille­
gitimate plants were transferred to fairly good soil 
out of doors, thcy became during the two following 
yeara much more (Iwnrfed in stature and produced very 
fow nower-stcrn8; and although they mll8t luwe been 
legitimtlwly fertili!lC(l by insects, they yielded Cllp-
8ules, compared with those produced by the 8urround­
ing legitimate plants, in the ratio on.ly or 5 to 100 ! 
It is therefore certain that illegitimate fertilisation, 
continued during suooessive genenltionB, affects tha 
pO"'cra of gro",tb and fertility of P. 1!n'i. to nn extra­
ordinnry degree; morc especially when tho plants are 
Cl:posed to ordinnry conditions of life, instend of being 
protected. in a greenhouse. 

q.u1·"yW r«l .. rid~ t/ P. -v.-llr. Soott flu d~bc!d t 
110 plant or thill kind growing in the BotanieGllrden or Edin­
blUSh. He.statathatit .... highlyl!elr-rcrtile •• lUloughinsect8 

• For full detau..of Ihlael' t 'I'roc. !,Inn. Soe.' vol. I'lil. 
periment.~~y· ~:lfoc"ofC ..... (186f),p. IOJ, 
andSelr-f~rtlh.tion,' 1 876,p.220. 
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wereexe1utleo:l; and bo expIaiDtlthi,Cactby,howing.fir!!t.tbat 
tho IWtber!! and , tigma &r(l in doee 'ppollition. and that tho 
,ta.rnenl in lengtb,poIIition and Ilizo of their poIlen-grainB 
...-mhle tbo.e of tho Iborl-fltyled form,whil, t tho llistil re­
eemblOl that of tho long-etyled {onu both in length and in tho 
.tructll~oCtho 'tigma. llenoo tho IleIC-uuion olthi. nrictyiR, 
iu li\(:t, .. logilimaro union,lWd coueequently it Itighlyfcrtilo. 
Mr. Scott further 8tat06 that this Y&octy yielded very few 800da 
when fortili9Oli by either the long- or .hort-BtyJed commou 
coWIIlip,aud,lIf!I\iu,thntboth {onD.llof thoJalror,whenfcrtili9Oli 
bylhe oqll .... J-fltylod variety, likewiBO llrodueed "cry faw I!EledJ;. 
But hi' cxperimenl8 with the cowillip .·ere few, Iud my roorulta 
do not confirm hie in auy uniform manner. 

lraillCdt .... enlyplantBfl'OlllllClf-Certililler:llleCdeentmobyllr. 
Soott; ami t~y • .1] produoed red fIonr!l, TUying ~i~htly in 
tinl OfthCllC,hrowcnl lltrictlylong-litylod both in atrochlru 
and in I'uncHon; {or their reproductiYe powcr!! wero testael by 
~ with both for1ll3 of tho oommon co'Qlip. Six planta 
1Illl'6 oqlttJ .... tylod; but on tho IllUDe plant tho pi~til varied • 
gooddoolinlcngthduriugdill'ercnt~Tb.i . .... likewiBO 
the _, &QOOrdiug to Mr. Scott, with the ~rwt-plaut. LMIly, 
t .... eivcl'lautBwcrein aJlpe.nmoo Bhorl-tltyled; butthey\'Sriod 
much moro in tho length of theirpiRtilR than ardill&ryshort­
styloo eoW$lillll, lOud they differed widely from tile latter iu 
their I)()WOr!!of ropro<iuetion. Their pi8til~ had hooom(l sbort­
~!yled in ~tnlet\lre, whil.l!t remaining long-stylO(I in function. 
Shl)rl.-iJtylodoo ..... lillll.wheninsoeUl&r(l cxcludoo,aro extremely 
,*mn:Cnrinstanoo,onoueooeaa.ionlliJ:t1nel'l.nl8produoed 
ooly.bout 00 _18 (that i8,I_ than tbe pl\lduet of two good 
I'!I)lIIUIOll),.ndonanotberOOC:Mion not allinjrle e&paule_ Now, 
1I'~ntho aooYe t'tl'ell'o app&rently.horl-etyled IIOodliugtl .... ero 
liruiluly treated, nearly all produood a peat abuutlanee of 
1'!If"lU18ll, oontaining numeroWl 1IOOd.I!. whkh gcrmiWltod Fe­

marbbly 'tI'cU. ):lonlQl'cr three of th_ p18I1\.t, whieh dllring 
the 1I11lt yoorwcro Cunli,hed with quito .hon pisti18,011 the 
foUo"';ng yoor I)T'O\luced pistils of cxtroordinary length. Tho 
groaterllllmber,thcreCore,ofthCllC Bhort-8lyled plantsoould not 
bediRtinguiBhcdin{lInctionfromthaeqWJ.I_~tyloo \"!Iria!y. The 
antllor!! in tho &J: oquai-llty!oo II.nd in the ~p~rentlytweh'o 
ebort-lllyleo:l!llll.nl8.-erellC&todbighullinthooorolln,l.IIintho 
true IIh<lrHtyleo:i coWBlip; 8n(1 tho pollw1,:raill8 roecmblod 
thoBO of tho same form in their IargIlllize, but 1\'Cre mingled 
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with a few shriwlled b""t!lins. Tn function this pollen was 
idcnticalwith that of the short-styled oowslip, (or tcn long­
Myleo:l f10WCl'!! of the oommon ooWlllip, legitimately fcrtilised 
with pollcnfrom a true equal-Btyloo VIIriety, produced fiil: ea)r 
sules,oontaining on an a"ernge34'4 sooda, whilst sevcnC/llr 
Rules on a short .... tyled oow$lil) illegitimately fertiliso,1 with 
pollen from theequal-lityled Yariety, yieldeo:l an avernge o(only 
H·5seeds. 

As the equal-styled plantsdifrcr (romoue anotherintlu;ir 
IlOWel'!! of reproduction,pnd ILII this is an imllOrtant subject, 
I will gh'e a few details with J""e!'IJCCt to fh'c of them. Filllt, an 
equal-/ltyled plant,protected from inA()C18(ILIIWILlI done in all 
tho following ellSC8,with one stated uecplion),RllOntanoously 
prod\>ced nwnorouscapsules,ftvoofwhichga.'·o an a"ornge of 
44'8 seeds,with a mtu:imwnin oue Cftl)llule of 57. Ilutsix 
C/I]lIIlIles, tho]lroductof fertili.;ation with poUcn from a short­
atyled oow"Up (and this is a legilimate wlion),gavo au avernb'tl 
of28'5 seeds, with a maximum of49; and this;sa much lower 
avemge than might ha,·c boon expected, Sooomlly,ninecap­
slIlcs from another Ilqllill-/ltyled piant, which had not been 
Jlrotootcd from in.<:«l8, but probably Im8 sclf-fertiliFlelI, W"'o an 
ayemge o( 45'2 I!Ce<:ls, with a maximlilll of 58. Thirdly, another 
plant wllieh had a \"Cry short I)i~til in 1865, Ilroduecd spon. 
11incou$I~·manyca.JlIIUlcs,fiix of which oontained an a"crage of 
33'9 seed~, wilh a maximum of 38. In 1866 this same plant 
hal/apiat;1 of wonderfulleugth, for it projccted quite "liMe 
the anthers,alHlthe stigma resembled that of theloug-styled 
fonn. In this oomlition it produced spontanoously a vast 
number of fine CflpslIlc8,six of which contained I\lm()f!texactly 
thn "",mo a"emgo number ILII before, viz. 34'S, with a ml\.~im\lm 
of 38. Four flowcf"!l on this J)lant,legitimutelyfertilised "ith 
pollen from 1\ short-stylod oowalip, yidded CflpsulCII "ith lion 
uycrago ofSO'2 seeds. FOllrthly another sltort-styled ])ll\ut 
5llOntanoouslyproduC{)(1 in 1865 allllbunw.ncoofCllpllules,len 
of which oontained an average of 35'6 !leeds, with n. muimnm 
of 5-1. Inl86Gthi8!l11me plllnthn.dbecomeinsll""'POCl>!long_ 
atyled, lind ten cllptlulcsl-'IWe n.lm()f!t emetl)" the rome svemge 
f\!! hefore, "iz. 35'1 Il00.18, with II ma~imwn of 47. Eigllt 
f1owef"!l on Ihis plant,legitimately fertilised with pollen from 
II short-stylod cow~lip, produC{)(1 &l: eal'sulC!!<, "ith tho high 
1I"erago of 53I!Ce<:Is, IIml the high IllII.XimUffi of 67. Eight 
f1oweI"llwcreal8ofertilisedv.ith llOlienfrom along-styled oow-
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slil) (this being an iIIegitimato union), and produoOO. 8eTen 
eal~ulM, «)ulainiug an a .. e~ of 21'·' -a, with a mnimwu 
of S'l The IInh an(11aI!t plaut remained in tho !l8UlO condition 
durinp: both ymn: it had a pistil rauler lou~rthnn thntoftbe 
true 8hort-lltyled (orm, with the atigma anooth, lUI it ought to 
he in this f,lrm, but abnormal in allape, like (), mueh..elongated 
inverted conc. It produeeo.l ~JlonlanooW!ly manYClllllJUiCII, five 
of ""hieh,inll:ll)5,glwe au fl,\'emgo of only 15'611OOO:Ia; aud in 
l8G6tonCllllOilUIO!lstillgavoslI iwcrsgt'onlynlittlehighcr,viz, 
of2"]' I , with a m{I.Ximum of SO. SixtlX'n flower!! were (ertilised 
"'ilh Jlollen from (), long-lllyled cowslip, and Ilrodueod12eap­
~nleR, with an a\'orab~ of 21'!) llOOd.8,and. maximum of 42 . 
• ;'I(ht 80wen ,,'t'fO fertilised with pollen frOID a ahort-stylcd 
OO~iJl,butyieldedonlyt""OealllJUlct,containing18and23 
_1& lIencc Illil1 plant, in (unction lind IlftrtiaJly iu structure, 
WIllI in IlIl IIlntOllt exactly int('nllediate Ralo bet .... een tho Iong­
~ylod and lhorktyled form, but inclining towardA tho lbert­
stylcol; and thillMlOOUnl3 for the low average of 1IC.'CdlI",ltich it 
pl'O(llIeedwhcnIlJlOltlanooU8.1YIICIr-fertili.lll..l. 

The fOJ"Cl.,'"I'ling Ih'o p!anlA thUlldilfcr nmch from one anolber in 
thonllturtlofthoirfcrtility.lutwoindividualaapmtdiff"renoo 
in Iho length of the pistil durinll: two Buoooedinll: yeanmllde no 
diffcrenoo in tILe nnmber of soodB produood. All all fI~oplanls 
IIOIlIIOIIIlCd the male organ~ of the ~hort-6tyled fonn in flo IJCrfcct 
~tate,/Lnd the female organs of thelonll:-IOtyilxl fonn ina more 
or lOilll OOIl1plete state, they sponumOOlls1yproduoOO./LItU1"])rif!ing 
number ofeapfmlct,whieh~netl!.llyooutnined a large 1I"Crage 
ofrernaro.blyfinollOO(le.. Withoniirmryoo,,",lil'"',I;gilirtlakiy 
jmilifed, [ oncc obtained from II1o.uIA cultivated in the ~n. 
hOUllOthehi¥haversge,CromIlC1"cneapr<Ulct,ofliS'7seedll,with 
• maximum in one C8]l1lUlo of ffl BIlIXlII; but from piants gro .. n 
0111 of doo ... 1 ne1"er oLtained a higher avol"8,j:(Otlmu4l-.1!J. 
Now 1"'0 of the equalo<!tyled plo.ntll, pawn out of doonl and 
.ponlanoow<lYIlr/f-/«lili«:d,gavolI,'e"Wl" of4111nd45-.1s; 
but this high f..,rtilitymay llerhal""'bc iu l:nrt altribut<X1 10 the 
stigmA ~iv:ing ]lOllcn from Ihe BUf\'OlIwling Imth('n atcxactly 
tho right !!Criod. Two of thf)l!O plo"'I', fertilised with pollen 
from IL IIhorHtyltxl cowijlip(lInd tilisinflICtiHAlegitimlLle 
unioll), ((hve n lower an~rnge tlllll1 when IIClf-fcrti\iIlOd. On tho 
other lULud,lIt1otlterll\lLnt,,,'hen f!imilllrlyf..,rtililM.'>(\ hya cowslip, 
ykl,illli the 1"'UImally high 1I\'Crngc of 53 _III, witlt a ma.ximum 
of 61. l..a~tly,M .... eIUlvejustliiOOtI,Oneoflhl'llOl'!aIlI3,,~jll 
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lUI almost euctly intuf1)odiAlo oondition in ita female organs 
hetween tho long- and Ilhort.f!lyled fOnDII, IUld OOH88quently, 
when eolf-ferlilUood, yieldod a low IIYCnlgll of 1IOOd. If 11"0 add 
Wf,-nthor al! tho experillienta which Imo.de on the oqnal-fltyled 
1)lantll,41 ~pontlLnoon~lyll(llf·rertiliood CllpIlU10ll (illllOelii hMing 
boon exc\nded)gaYc1111 avo!'1l,l;(!of34 ROOd~, which ill eXD.ctlythc 
.."mennmberaslhe llAreut-lllllntyieldedin.;dinlourgb. Thirty­
fourfio'll'era,ferlilillcd witil pollen from lheahort-ctyledoo'll"lolip 
(and lhit ill an analo!roua union), Jlrodnced 11 ClaJllltIlOll, oontain­
ing an avcragtl of 83·SIOOdI. It ia a rather Kingular cireulll­
lltance,for'll"hichlcannotllCO()UIlt,tilat20flowert,artiflciallyfcr­
tilil!edon oneOC<:Mion 'IIith pollen from Ihe IIIUUC "lauUl lidded 
oniy len CII]lI!ulll8,oonlaiuing the low aveflll,"Oof2!)·11lCCd1!. 

AI beoiriug on inheritnnce, it Ill&y Lo ~Ided tlul.t 72 800(1· 
Iillgll'll·crerail\edfrollioneoftherOO·fio'll·crOO,atrictiyoqual· 
Blyled,lIelf·fcrtiliJMxl plaui.B(loeox!ndoofl"om the Killlilarlycha­
l'ACtcrillcd Edinbnrgh 1lIIllll Tbc6e 72 P]IIUtll 'II'ere there­
fore grandchildren of tho Edinburgh I,lanl,and Ihcyall bore, 
Min the6nt gen<'ration, rod 80wel1l, with thOeJ;(I('lltion of 
Oll(l]llant, which reverted in ooloUJ" to the common co1f1llip. 
In rowud to atruclnfC, nine plani.B wern truly long-frlylcd 
and had th<,ir stamen. _too 10'11' do'll'u iu the corolla in the 
proper poIlition; Ihe remaining G8 plant, 'II'cro eqlUll-lltyled, 
though Ihe stigma in ~bout II dozen of them slood II little 0010'11' 
the IInll,,~11I. We thllll _ that the anomaloWl combination in the 
_flower,oftholllllleudfemalo&CJ:ualorgau,whichproperly 
exiIIt in tho t'll"O diIIunct fOnM, Will! inherited 'll"ilh much fome. 
Thirly..u: ROOdlillgll 'II'en:! aljj() raised from long and ahort-etyled 
()()Illlll(mco1l"lllipa,Cl'OIIIlC(lwith poIJenffOlntheequai"'ltylcd 
variety. or lbole plani.B one alone 1ftUJ oqutJ-litylod, 20 woro 
,IIOri.-«tyloo, but with the pistil in throe of thelll mUlcr too 
lou~,aud the rellllliuiug Hi'll'cro long-lltyled, In this CII.SC'II"O 
ha1'oani1!U8tmlionoflhedill'erenceOOt'll'ocnllimploinheriianoo 
~1\(1 prepotl)ncy of tnullllnillllion; for the oqllal-styled ''IIriely, 
when Ilelf·fertiiieod, tranamib ita characi<'r, M we have jw;t 
IIOCH, with much force, but when ~I 'II'ilh the common 
co..-.Iip cannot wiUI8t.aud the greater pow<,r of t!'alU!lllisaion 
ofthelat\(lr. 

PoUlOll'ARlA. 

J luwe little to !!lay on thill genu/!. I obWnCllllOOd, of P. Q1Ji­
<,'nul;, from a gard<,nwhero the long·styled fOl1unlonegro'll', 
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and nil!lOd 11 ~liDgII, which ..-eftI Illi lon/l:~lylod. Th_ 
plAnlll wcre narnell for me by Dr. Hooker. TileY differed, all bill! 
boon shown, from Ihe plantll belonging to Ihill6llOCiCII"ll"hich in 
Genoouyweroe:rpcrimenlodon b)" Hildohnmd;· for hefoulld that 
the 10n~dylOO fonn...,." at:.olulel)" aterile ..nIb its OWII pollen, 
.... h.iilJi'"ylong~t)"lodeeedlinWlllnd the parent-I)lAnlllyieldaia 
fair ~u\IPly of JIOO(t when IICIr-rcrtilil!ed. Plrul\.!l of the long_ 
~tylOO form of l'..Jmtmaria IUlgwtifolw were, like llildclorand', 
planlll, ~bfJoIul<'ly ,teri\e witb their own pollen, '" that I oould 
neTer procure a ,ingle 80011. On the other Mud, tho ~hort­
styled plants of tlti~ 8JlOCiOll, diffcrently from tlt()116 of P. (lffi­
rill/liil, "ll'cre fertile with Iheir O"ll'n ponCI\ in a quito remarkable 
d~forahel<'l"OIIlyledplaul Fl'OIllaeed.!imrefnny.,lf-fer­
tilieoo:i I raised. 18 plan13, of which 18 proved ,hort-!ltylodanJ 
510ug-8IylOO. 

POLYOOIlDlf rAOOPYlItllf. 

From 1I0 .... cnl 00 long-etyled plant.. ferlilillCd iIlegitimai('ly 
1Iilh pollen from the SlImo 1)IAnt, 491101ldlingll ,,'('re rail!lOd, /lud 
tllCll(loonsislod of 45 101lg-ll1)"100 and 4 short-l!lr100. from 
flowClIIonllhort-ttyloo])\&ntsillegitimatelyfertiliJo(rlwitbpolleo 
from the IIIUllO "lant 83 -tHng!! wcre milled, and theM eQn-
8istcdof2(lahorWrtyloo and 181ong~tyled. So Ihat the I1tJUlII 
ruloofillegilimo.tdyfcrtilil!()dlong-lltylaipiantstcndiulIlllnch 
more ~trengiy tlmn Bhort-tltylcd plAnt. to re)'rodul'e their OWI1 
form here holds goo.:L The illegitimate plant, dcri..oo from 
both fOrllVl60"ll"cn'd later thal1 tIm l<¢lilllBte, and wero to tho 
hlter in llCight 8.86910100. But all thOOlillegitimlltopillnta 
wcre dQllC(!udal from ]l8N!nt. fertili9O(1 ,..jlh their OWI1 pollen, 
whi1llt the ~rjtimllie plAnts"ll"Cnl dCllllen'\oo from pa.renbler-=-l 
witb pollen from II distinct individual, it is impo8lrihle to kllow 
IlOWlllllchof theirdiffcrenooin hcightlllld pcriooofflOll"cring, 
is dUt! to the i11egilimlltc birth oflhe OIlC act,snd howmueh 
10 the othe.-!let being tho producl of aero.bet"ll"eeII distinct 
plant&. 

Conduding .Remarks on 1M flk9iiiJ1i4h Off.pring oj 
HderO$l!litKl Trimorphic and Dimorphu, Plant .. 

It is remarknble how closely and in ho"" many points 
illegitimate unious betwccn tIle tll"O or throe (onus of the 

·'Ilot.l..eltung;I8G5.p.lS. 
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samo hcterostyled species, together with their illegiti­
mate offspring. resemble hyhrid unions between distinct 
species togetber witb tueiT hybrid offspring, In buth 
cases we meet with every degree of sterility. from Yery 
slightly lessened fertility to absolutc barrenness, wben 
not e\,en a single see<i-capsule is prodllccd. In 00111 
cases tho facility of effecting the first union is llIllcb 
influenced by tho couditions to which the plants fLre 
exposed.- ]:Ioth with hybri(ls and illegitimate plants 
the innate degree of sterility is highly variable ill 
plunts raised from the samo mother-plant. In buth 
cases tho malo orgallS aro more lliainly aflectcd than 
tho felllale; an(1 we oftcn find OOlltabesccnt unthers 
enclosing shrivelled Ilnd utterly powerleS!! pollen­
grains. The more sterile hybrids, M Max Wichura 
has well shown.t are sometill.lCS mueh (lwarfed in 
statnrc, and huve so weak II constitution thnt thoy are 
liable to premature deatb; nnd we have SCCII exnctly 
JlIlraUcl eases with the illegitimatoscedlingsof Lythrnm 
und Primula. Mnny hybrids arc the most persistent 
and profu.se flowercrs, as are some illegitimate plants. 
\Vhcn u. hybrid is crossed by either pure parent-form, 
it is notoriously milch more fertile than when crossed 
inter /Ie or by !mother hybrid; so when an illegitimate 
plnnt is fertilised by a legi timate plant, it is more 
fertile thnn when fertilised inur Be or by tlllother ille­
gitimate vIani-. When two SIKXJiC8 are crossed nnd 
they produce numerous seeds, we expect as 0. general 
rule tlult tlleir hybrid offspring will be llI(Mlerntely 
fertilo; but if the parent species llroduce extremely 
few seeds, we expect that the hybrids will be very 

~ 'rhi. hM boo1l remarked by 
rnanJe~""r;m"n""ilt.;ncff""l;ng 

:~n ~~ d~sti~~~=:::~ 
uniOD4I h""eg;'·en;nlheflr.i 

ehapt..'ralltrikinj!:illl18trationiD 
th"cafl<l()r J'.i",~la-u. 

t 'l)ie B ... lanlbe/"mchtuog 1m 
P flllnzcnrekb,' ISGS. 
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8teril(>. But there are IlJ1lrk('(1 cx('eption~, lUI shown 
by Gurtner, to th{';!C rules. So it is "-ilh iIIegilimllte 
unionll 8ml illegitimate offspring. 'l'hus the mid­
styled f,-,nll of Lyth,...m. tali(J(Jria, when illegitimately 
{ertililk.'<l with pollcn from tho longest ,talneus of 
tho short-stylcd form, produced 1111 unusual nnmber 
of seeds; and their illegitimate offspring werc not I\t 
1\11, or hardly at 1\11, sterile. On tllo other IUUld, tho 
illegitimate off~pring from the longo-stylt,<l form, ferti­
lisoU with pollen frolll the shortest stalll('lIS of the Nlme 
form, yielded few fK.'e\i8, and tho illegitimate oftspring 
thus I)rodnecd were "cry sterile; but they WE're more 
st('rile than might have been expected relntin'ly to the 
difficulty of cffecting the uniou of the parent sexual 
"["mcnU. No point is more remarkable in regard to 
the cNII8ing of IIpecies than their nneqll.lI reciprocity. 
'l'huil sl~ies A "ill fertilise n with tho gn'lltest case; 
hut J1 "'iIl not fertilise A after hundreds uf trilll~. W 0 
hal'O exactly the slime case with illegitimato unions; 
for tho mid-styled Lytllrum salicaria was eMily ferti­
lised by I»oUen from the longest stamens of tlw sl,ort­
styled furm, lind yielded mallY soo.ls; hut the lutt('r 
forlll did not yield a. single sceo:l "hen f('rtilillC<.l by the 
longest stamens of the mid-styled form. 

Auoth(' r importllllt I»oint is »f«I»oI('ney. Gartner 
has shewn tllat wheD a species is fertilised with I)QUell 
from another IlIJeCics, if it be afterwaro:l fertilised with 
itll own pollen, or with that of tho sallle 81~ies. this 
is 80 )f(lpotcnt over the foreign 1»olIen that the effect 
of tho latter, thongh placed on tho IItigma somo time 
pro\'ions[y, is entirely destroyed. ]~xactly the samo 
thing occurs with tho two forms of .. heterOlltyJ&i 
speck,s. Thus severnl long-styled flowers of Primula 
f'erU were fl'rlilised illegitimately with 1»oIIeli from 
al!(lth"f plaut of the same form, and twenty-four hOllrs 
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afterwurds legitimately with pollel} from a short-Btyled 
dark-red polyanlhus which i8 0. variety of P. t'eris; 
and the result was that eH:ry one of the thirty ~d­
l ings thus raised bore flowers more or less red, show­
ing plainly how prepotent the legitimate pollen from 
a short-Btyled plant Wall ovcr the illegitimate pollen 
frolll a long-styled plant. 

In all tho Be,-eml forcgoing points the parallelism is 
wOllclerfully elose between the effects of illegitilllllte 
and hybrid fertilisation, It is hardly an exaggenltion 
to flssert that scccllillgs from an illegitimately fer­
tilised heterostyled plnnt fire hybrids formed within 
the limits of one and the 811.1110 STlCeies. 'I'his eOllchl­
sion is important, for we thus leaTn that the di.tliculty 
in soxually uuiting two orgauie fomlS (111(1 the sterility 
of their offspring, alford no sure criterion of so-called 
speeific distinctlles~. If flny one were to cross two 
\'uricties of the SllIIlO form of Lythruill or Prillluia for 
tlie SIIko of a.scertaining whether they were specifically 
distinct, and ho found that thoy could be unitcd only 
witJI wme difficulty, that their offspring wero extremely 
sterilo, and tJlat the parents and their oifSIJring re· 
sembled iii II. wholo series of relations crossed s[X'CiE.'s 
ami their hybrid offspring, he might maintain that hi~ 
varieties had been proved to be good and true species; 
but he would be completely deceived, In the second 
place, as the forms of the 811.1110 trimorpllic or dimorphic 
hoterostyled species are obviously identical in general 
structure, with the exception of the repI"()(hlcti"e 
organs, and fIlj they are identical in generul eonstitu­
t:on (for they livo under pre<lisdy tho SIIIlIO concli­
tiOllS), the sterility of their illegitimate llllions und 
tllut of their illegitimate offspring, must depend ex- . 
elusively on the lIutllro of the sexunl elements nnd 
OlJ their incompatibility for uniting in a particuiur 
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mflnner. And fI.S we ha\'ejust seel\ that distin<'tsp('('ies 
\\hC'1l crossed rescmlole iu a whole 8('ries of re l ntion~ tile 
furms of the IUIIlIO sl)CCies whell illegitimately 11l1il('(l, 
we are led to eondude that the sterility of the form('r 
must likell'i!!(' d('pend exclU$ively on the incompatible 
nflture of their 8Cxual e1emellts, and not on any gelleml 
difference ill CQnstitntioll or structure. We are, indeed, 
led to this SIUIIO ('onclusion by th(' impossibility of de­
t<,(,l ing any diffcrNlccs 8I1ffici('ut to a('count for certain 
spC<'ies erossing with the grent(>;lt case, whilst otJl('r 
cloq('ly allied spccicseanllot beerosaed, orean bec-ro&;ed 
only with extreme <liftlelllty. We are led to this COli' 

cl\l~ioll still more foreib ly by eons.idering the grent 
(lim'rellee which often exista in tho fueility of eroSllin,:{ 
reciprocally the same two species; for it is manifest ill 
this case that tho result must depend 011 tho nature of 
the sexual elements, Ihe Illalo el('ment of tho one 
ij]K'Cics acting f~ly all tho femalo element of th' 
other, but Ilot 80 in a rc\'erse<! direction. Amlnolv 1\ ~ 
BCC that this sallie conclll~ ion is illdepcndeutly i\lul 
lilffmgly fort ifled by the oollsidC'mtiOIl of the illegiti. 
mato unions of trimorphic and dimorphic hctel"OlltyiLo.J 
plants, In so complex and obscure a subject as hybrid­
ism it is 110 slight gain to tt.ITive at a definite conclu­
sion, nnmeIy, that 11'0 must look excl llsi\'ely to func­
t i()nal differences in tho sexual eiC'menta, lIS the canso 
of the sterility of speeies whell first erossed find of 
th"ir hybrid offspring. It II'US tJlis cousideration whidl 
Jed me tOlllake themall\"o"\)8(.n.alions recorded in thi .. 
rhaptrr, and whieh in I~Y opinion make them worthy 
of publication, 

n 2 

JC;) The Comolete Work of Ch-'lrl""~ D<lrwin Onl'n"" 



COYCLUDlXG UE~L\nKS 

CIlAPTER VI. 

The ~'.l .. ",linl ~h~,,<ekr M helerwlyled pl""IJI_Samrnary of the 
dilforeoC<'8 in fellililybetwoon legitiIn3lelY 8nd ill"gitim .. tely fer_ 
tili!ledplll'llJl-ObmtU;r uflhep'-'llcn.grninJl"izeofallthcl'lInnd 
.trnclur., of .tigmBinthodi/fernnl fOmlll-Aflioiti""oflhegCllcm 
whkh inaludo hete"",tyled ~I...,.,ieil--Y.tut(l of the B,hAn\flgC8 
derived fro,n hete"",tyli';IO-'I'bom<lO.lIlloy which planta beca",e 
hote"",lyled-Tm".mi.";on of r"'m_Equal"lyled variC!i .... <.>f 
hctcro.tyleo.lplll.n'-FiualJ'tmarko. 

b the foregoing cha}lters all the heterostylcd plallts 
known to me have been morc or less fl1IJy described. 
Sevcral other cases havc ~ll indicated, especially by 
Professor A.sa Gray and l\uhn" ill which the indio 
viduo.is of the samc species differ in the length of 
their stumel\S nnd pistils; bilt us I h[l\'c been often de­
ceived by this choracter taken alone, it seems to me 
the morc prndellt course not to rank any spe<:ies as 
heterostyled, unless we have evidenco of more impor­
tant differences ootween the forms, as in the diamcter 
of the pailI'll-grains, or in the structure of the stigmn. 
The illdividualsofmany ordinary hermaphrodite Ill;\J\ts 
habitually fertilise one another, owing to their mnle 
aud femalc organs being mature at different perioos, 
or to the structllTC of the parts, or to self-sterility, &('.; 
[Iud so it is with UlallY hermaphrodite animals, for 
instu.nce, land-snnils or earth-worms; but in Illll11ese 
cuses ally ono individual can fully fertilise or be ferti-

~ As&. Gray,' American Joum. elsewhere.~ olready referred to. 
of Science.' ISI'..J, p. 11)1; and Kubn,'1Iot.1.eilnllg.' ISG7,p.67 
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lise<l by nny otlu;r illui"idual or the IIlme SJX'CiCfl. This 
is Ilot 10 II-ith heterostylcd ))hlnts: II. long-styled, mid­
sl),I;">(1 or short-styled plaut Cunnot fully rl'rti Lise or 
be fertilised by ally other illdh'iunal, but only by 
ono belonging to Rnother fOfUl. Thus tbe essen­
tial character of plants belonging to the hctcroatyled 
elnss is that the indiYidUl.ls IIro divided into two or 
threo bod ies, li ke the male8 anti fcmnle8 of dicooions 
plants or of tho higher animals, wh ich cxist in fll)Jlroxi­
matelyequul Ilumbers and are adapted for T('("iprocnl 
fertili8ll.tion. The cxistcnce, thererorl', of two or three 
Ixxlit'1J of individuals, differing from one another ill the 
ahO\'e more important characteristi('1, ofll>r8 by itself 
good c,·idcnoo that thc SpcciCfl is heterolltyled, But 
abeoilltely oollclush'o c,·itlcnce can be derived. only 
from experiments, and by findiug that Jlollcn must be 
8PI)lied from tbe one foml to tho other ill order to 
ensurc completo fertility. 

I n order to show how much more fertile e(leh form 
is when legitimately fertilised with pollf'1l from the 
oilier form (or in tho case of trimorphio SI)('(.' i08, with 
the proper pollen from OIlO of the tll"O other forms) 
thau when illegitimately fertilLsed with its own-form 
poll{'n, J will allpcnd a Table (33) gi"ing d summary 
o( tll(' N'8ults ill all tho eases hitherto IIl1C(>rtainoo. 
'file (('rtilit), of the unions mlly be jU(lgL'<i by 11\0 
IItiludardll, namely, by the llroportiou of lIollcrs which, 
"h(:11 (l'rtilised ill the two methods, yi(,\(\ eapllulCfl, and 
by tbe avcrago IIlImber of seeds pcr capsule. Wheu 
there is 1\ dnsh ill tho left-hund col ullin opposite to 
the lIamc of the species, the 1lroportioll of the nowers 
"hi('h yidded capsules WIIS not recorded. 

'I'he two or three forms of the 8IllllO heterostyled 
'P''l·iCfl do not differ from one another in b'\'nerol habit 
or folidge. a8 sowetimes, though rarely, happeWl with 
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TAlH.Jl 33. 

Ferti/ily 0/ 1M JAgili".'d~ Unimoa tahtl ICfJfI~. """'J"IrrG ",i/h 
Ihal 0/ 1M JII'!I,·th,.(J.u UR .... na 100jtthn-. Th4/trWil.y of Ihe 
J,t!JilirtUd~ U"iQ~,~IjIJlJ!Jfd bybQili rlana..rtll, il ta,l,m .... 100. 

''rirn.l_ven. • 
1' •• I.tioe •• 
I'. ~ulg&Ti. 
I'.Si •• a.i& • . •• 
I'. Si •• m.is(_d trlal) 
I'. Si...,1Uio (lIil~.b ... ad) 
P. UricllLa (Scott) • 
P. Sikki--' " 
I' .... rt ..... ;a. .. 
I'. iu"'''''' .... ''' .. 
1'. C.rio_ ......... . 

lIotl:.~:7!ju;:!'(1~~";I~li:rr. Or .l'ri~nl~ : 

1.I~::n~~~:')'~ (t~. ~UJ'."'''' ~"'~bl~} 
I . I""~"" . . . . 
I. "" ...... (Hild.brand) •••..• 

I'u~~'f."" ~.'I.;' (~~~ .~~ "~Id~} 
P.I--..;.. .... C .. tJ(ol. 
lIitcl>eUanpou .•• 
ilorftna. BruiU ..... p .. 

r;~{'~'::[;~f!,"".m: . . 
Oah.V.]di.I.",,(IIII,lebu.d). 
O.I(fg •• m 
o..peci<>oa • 

I Illftl ....... U..-. 

" " 
" , 
,~ 

" " M 

" ~ 
" " " " " .. 
" " 
" " , 

" " , 
" " " , .. 

the two sexes of diOO<'iolls Illants. Nor dOf!fl the calyx 
differ, but theoofulln iI(ImNime8 diff('r! slightly ill shape, 
owing to the di!T('Tent position of the antlwl'S. In Bor· 
reria the hnir! within tho tube of the oorolh~ (II"('" differ· 
ent ly situated in the Illug-styled and shori·styled fo rmi!. 
III Pulmonariu thero is tl. slight difference in the size of 
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the corolla, and in Pontederia ill its colour. In th(' rc­
prodlll'tirc organs the differen~ aro mlH.·h grcat1'f lind 
more important. In the olle form the st.\mens may 00 
1111 of tilt) slime lenglh, and in the olher grnJuatcd ill 
Icugth, Of alternately longer lind shOfwr. ~'ho lila-
1ll('lIti may diller in colour and thickucss, nlHl are 
s<)mrlimC8 neurl y thrico as long in tho ono fonn as iu the 
othllr. 'l'hoy lulhcro ulso for vcry diffcf('llt proportional 
length ... to tho corolla. 'l'he anthors I.omctillles differ 
muo.;h ill sil'.O in tho two fonns. Oiling to tho rotatiOIl 
of duo filnmrllt.8, tho anthers, when mature, dehisce to­
\lIINls tho ein'umfcrenee of tho floWef ill one fOfm of 
}'arn.ml'A, and tOIl·IIM the <'entre in the other form. The 
polilon-grniulJ sometimes diffcr collspicuously in ('Qlour, 
ami oft('11 to all cJ:lraoruinary d('gree in diameter. 
'fhey diffl'r also somewbat in shal)f', und apparently in 
tluoir eonh-nl.~, ft!I they are Ulle<JlUllly opll.(lIle. In tho 
~hort-... tyied fOfm of :Faramea tho pollen-grains nn;, 
('overed with 81lllrp points, 80 as to cohere rea(liiy to­
gcth(·r or to fill insect; whilst tho stHullpr graius of tho 
long..;;tylc<l form uro <illite sm(J(,th. 

With r<-8pect to the pistil, tho stylo may be almost 
thrit,,) lUi long in the ono form lUI in the othero In 
Oxalis it 8OmetimC8 ,Iiffers in hniritl()~i ill tho three 
furw". In LinulIl tile pistils either dinorgo:! and Il&I!S 
lIut lll'tll ~'n the filaments, or slalllllll'arly upri~ht and 
I'olrnlid to themo 'rhe stigmaa in tho t\\"o forms often 
differ IIIl1dJ in siz!' nud shape,lIl!!1 more C81)()('ially in 
tho le·ng-th IIml titi('kn(!SS of their pallilim; so that 
the sllrf>lce IIIny be rough or qllite smooth. Owing to 
tho rotllli\)ll of the styleR, the papillOile surfllco of 
the 8ti~mo. i~ turned out\luNls in one form of Linum 
}1Il"ren1l6, (lull inl\uM in the otlH·r fo rm. In flowers of 
t1w !!!lUl(' ago of Primula tHm°, tho o,·ulC8 nrc ]arb,"<,f in 
Ihe long-styled thnn in the short-iltyk-d f(Irm. Tho 
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seeds produced by tho two or three forms often differ 
in uumber, and sometimes in sir.o and weight; thus, 
fire seeds from tho long-styled fonn of u,jthrum. tali­
caria equlII in weight six from tho mid-styled and 
sevell from tho short-styled form. Lastly, short-stylcd 
Iliants of Pulnwnaria oJficimllis benr a larger llumber 
of flowers, an(1 these set A lArger proportionAl number 
of fruit, which howeyer yieh! a lowcr avorago Ilumber 
of scOO, tlHm tho long-styled plnllts. With IlCtero­
styled plants we thus BOO in bow many and ill what 
important characters tho forms of tllC samo UlldOllbted 
sl)CCies of ton differ from ono tUlother-chamcters which 
\lilh ontinary plnllts would be a.mply sufficient to dis­
t inguish species of the sarno genus. 

As the pollen-grains of orclinary species belonging 
to tho same genus gcncrally resemble one another 
elosely in all respects, it is worth while to show, ill tl10 
following table (34), the diffeI'Cnco in diumeter be­
t \leen the gra.ins from tho two or three fonus of HIe 
same heteroslyled species ill tllO forty-three cilaes in 
whieh this was ascertained. But it should be obscn-c<l 
that some of the following measurements arc only 
approximately accurate, !l.!I only a few grains were 
measured. I n sewral cases, also, the grains had been 
dried and were then sooked in water. "'helle\'er they 
were of an elongated shape their longer diameters 
were measured. The groins from the sllOrt-styled 
Illants are ill\-ariably larger than those from the long­
styled, \Ihenen'r there is any difference between them. 
The diameter of the former is represented. in the table 
by the number 100. 

" 'e here see that, with seven or eight exceptions 
out of tllC forty-three cases, the poUen-gruins from one 
form are larb<er tlLlln those from the otlLQr form of the 
same sI.edes. 'fhe extreme differenoo is as 100 to 55; 
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Rd.p"'", Dip_I" if tAe Pclfert-gmi"'l.-- IM.I_. Qj'lk "'III" 
1ft/.....,.tyltJ. '<;p'r;~.; Ih_ lrom IA. .Aort"",ltd 1_ be'''i 
rtprUtH/tdbyIOO. 

Di.rwrpMc Spma. 

I'~~!',:c' 

" ,. yuIK0ri •• •. '11 
" flIB,u'io(lIildtbnluJ)!>7 
" nrlrula ... 71 

II .. It(lul'l'alu,lri.(II.IIIlIl<r)61 
~ M ( ... U,) • 64 

Liu ... ,..IId,ftonll" .• 100 

" pe:S:~~~Ia~~Y-:}IOO{?) 
M Bu." .. .. , . 100 

l'ul_ri.OIfki.lllo, . '18 
~ .. ~tl(olia !n 

l'oIYf'",.",ral<'l'Y"''''. 81 
lAuroom;'8.m ... ul.u 99 
K,wJphU •• lal.. .• 62 
ll .BflB1h"trlf"U ... .. 8-l 
\.j" ~DthtQ,umJudlcum 100 
\";11 .... 1.(.1'./).. 7<. 
VOl'>ythlo .... lotU... 94 

1I&IIo .. ~IIC' ..... _.wr __ 
:"!:=:.::~~=..''''' 

L'lh ....... lkouio. . 60 
N_nttk1I1 ....... M 
O ... Ji.\·aldi.i .... (IIiW.~) 71 

.. R.pelli. .• ,1"8 

.. IJ>fdoo-. 6i 
,,_itlu , 84 

Poa~.rl.(.p.'), ~ 

~tboLooJ,_ 

11111«1"" .... 
eonUa ('j>. ') • .100 

C'.I,I' !,',~!;::~a : • I~ 

r~:~;;"2;~~1::i : : t! 
llitch.11a ... 1 ..... polln_ 

, .. , ... ftbel"", ... lyl ... 
• ],ul ...... I1 ... 

JIon.trio(op./). H 
1' ... _(·1") •• , . 61 
l!uteria('p.')(.'rillliGUor)15 
110<0>.""",_ •• 1.. 72 
OM'Dlo...Ji'('I~') . 18 
11"'1",1.(.1"), .•• 88 

~r.~)I".m ~.p..7) .(V.} 100 

g1~~O:,,~~J~I">lh" ~~ 

_ ............... _01""',.._ 
::..-.:;.,""' ..... _01-.100"'" 

O'.IIo~d=::i l.od~""':'}83 
~ '7:;"'--:",:b,,~t.rl~l83 

.POD'",",rio ('~;,~~~Ol.y~) 81 

.. otb;:r~":''''I.J .. ~rl~} 8G 

amI we should Lear in mind that ill tho CMC of 
SIJh('fl'8 diff('ring to tItis df'groo in diameter, their 
oonknlil dilTt'r in the mHo of six to one. With all 
the sl)('('il'1I in which the gmins diffcr in diumcter, 
thefC i8 110 ('XC('ptioll to the rule that those from the 
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anthcn of the short-styled (orm, tho tubes of which 
ha\'o to penetrate the longer pistil of the long-styled 
furm, are larger than the groills (rom the other forru, 
This curioU!! relation led Delpino· (lUI it fonnerly did 
me) to belic\'e that the larger size of the groins ill 
tho short-styled flowers is coulIC<'ted with tho greater 
supply of matter neede<i for tho den'lopment of their 
longer tubes. liut tho case of J.inulIl, in whi('h 
tho grtlins of the two forms lire of equal size, whilst 
the pistil of the one is about twit.-e as long lUi that 
of tho oth('r, made me from tho first (eel very 
doubtful nitll respect to this \·;cw. My doubts ham 
silloo been lrlrellgthenoo by the cases of I .. imnauthc­
ilium Bud CoccocypselulU, ill which the gmills are of 
equal sizo in the two fornUl; "hil.st ill the (onner 
genus tho pistil is nearly thrk'6 BmI ill the latter 
t"ico as 10llg as ill tho other (orm. In those species 
ill which the grains are of unequal sizo ill the two 
form~, thcro is 110 close relationship betweell the de­
grro of their inequality und tll!lt of th.;ir Ilistils. 
Thus in Puinwtklna officinali. and in l:rythroxy. 
lum tho pistil in tllo long-atyle<l (onll is about 
I"ice tho length of tlmt ill the other furm, whilst ill 
the forlllCT species tho I)()Uel\'b"rllins are as 100 to 
78. nnd ill the lntter as 100 to 93 in diameier. ]n 
the two (orms of Suleria the pistil differs but little 
in I Cl\~th, whilst the 1)()llen - grains are lUI 100 to 
75 in dinllleter. 'These cases SC<!1ll to proye that tho 
\lilTt'I'~noo ill size !JctW(l('1\ the groins in the two 
forms is not dctCflllined by the ICllgth of the Iliatil, 
I!OWW which the tubes havo to grow. 'fhat with 
IllnlllB ill gCllcrai there is 110 c10i10 relationshill between 

• 'SulL' Opera, Ia Diatribuliolllldel s-I nelle I'ja.llw,'&e., tS67. 
p.11. 
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tli(l si:w of the poUen-graills alI(I the length of the 
Ili~til is manif.",t: for illsUlm"e, I foulIl! thut the dis­
lenilt'!l gmin.s of Datura aroorea \\"el"l~ '00213 of an 
inch ill diullll'ter, ami the pi~til 110 1('1i!I than !)'25 
i.){"li Nl in ll'ngth; now the pisti l in the IlJlluU ftowers 
of Pol!J!Jonumfa!J&pynllTl is n·ry silort, yet the lurgor 
poll('u-gnlins from the short stylet1 plllnb hlld oluctly 
till" sumo dinmeter fllj those from the Dutum, with its 
{'nvrmously <'iongntt.'d IJistil. 

Notwithstanding these *!wml coll~i.ll·rati()u.s. it is 
.lillienlt quilt.' to gi\'(' up the bclil'fthat tilt.' IMIlIen-grains 
from tho klllger stamens of hNenllStyil'!l "IIIUl!! ha,e 
Ix>oeollno larger ill order to allow or tho dl"'e!opmcllt of 
longer tulx-s; aud the foregoillg oPPol,ing facl!! may 
fIIJS:jibly be rerolltiled ill the following manner. Tbe 
Inlx'S are lit first dO"eloped from matt .. r oontainoo 
lIIithin tho gruins, for they are IIOmNim1"!l exscrtoo 
to a eon~idcmble longth, bl:fore tho groins huve 
touched tho stigma; bnt ootullists bt>li('vc that they 
nft{'rll'ards dmw nourishment from tlli' oolldueting 
tiSllu(\ of tho IJistil. It is hnnlly po~~iblo to doubt 
that this mUllt occur in such CI\SCi! lIS that of the Da­
tum, in whi("h tile tll\1(';I han' to groll d"nn the whole 
Jr'ngth of the pistil, lind th{'l'\.'fi,1'(' to a I"ugth rqual­
ling 3,806 tim("8 the dinmett'r of th" ~minl! (namely, 
'002-13 of 0.11 illeh) from which tl\('~· arc protruded. 
1 may lwl'(' fI'lllark that I ha,'e IIC("n til!" polll·n-gmins 
of a lI-iIIow, immersed in n rcry weuk solutioll of honey, 
protrwlo their tubes, in the coul'lle of t\\c!"e hours, to 
a length thirteen tilll{'8 lIS great as the diam{'t('t of the 
~rl\ills. Now if 11'0 supJlO!IC that tIlC tuhes ill I!Omo 
!J(·teMltylcd species aro do,'elup{'(l wholly or almost 
wholly from lIlatt('r C(}]ltailled within the gmins, while 
in other speeies from mntter yi{'lded by the l)istil, we 
cun Sl'(l that in the former case it would be necessary 

The Comolete W rk of Charles a I 0 hn 



2J2 COS"CI,IJI)Ilom llE31AUKS CR ..... YI. 

that the grains of thl' tl\"O fonns should difTer ill size 
n'!hlti\'ely to the lC'ngth of the Ilistil which the tubes 
ha,·o to penetmtc, but that in the Intter ('use it would 
not be ucee;r&lry thut tho gruins should thlls differ. 
Whelher this ex plnMtion C(ln be considered sutisfae· 
tory mllst remain at pn..'8Clltdoubtful. 

'J'here is IUlotlJ(lr n'!lllnrkRble diiTcn'nco i)ehn!en the 
fonns of sen-rol heterostyled 8pCei~, ntundy in the 
anthers of the shorHdyled flowcl'll, which contain the 
llU'ger pollen-grains, being longer thnn those of the 
long-tl tyled fl owers. This is tho euse wilh Hottonia 
palutlri8 in tho rntio of 100 to 83. With Limnan· 
themlllll JndicUIII the rotio is as 100 to 70. With the 
allied )Icnyanthes tho alit hers of tile short-etyled fonn 
are a little and lI'ith \'ilJarsia conspicuously larger 
than those of tho long-tltyled, With PuimonQria 
angtufijolia they ,-ary much in size, but from an 
Il\'enlge of sen'n mellillln'!ments of each kind the ratio 
is us 100 to !H. 1n six gencro of the nllbince!C there 
is n similar difference, either slightly or well marked. 
Lastly, in the trimorphic Pontederia tho rotio is 100 
to 88; the anthers from the longest stamens in the 
Bhort,..styled form being compared with th~ from the 
shortest stamenB ill the long-fltylcd fonll. On the 
other hand, there iB a similar and well·marked differ­
ence ill the Icngth of the stamens in the two fonns 
of Forsythia, ""ptnM and of LinUln }latluln" but in 
these two CiL'ICIl the anthers of the ghott-tltyle() flowel'll 
are shorter than th080 of the long-tltyled. The rela­
ti\'c size of the anthers W8.8 not particularly attended 
to in the two fonns of the other hetcrostyled Illants. 
but 1 believe that they are genero.lly equal, 8.8 is 
certainly the case "ith those of the common primrose 
and cowslip. 

'fhe pistil diiTers ill length in the two fonna of C\'cry 
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h('terostylcd Illaol, and although a similnT differ'Cnce 
is ,'efY g('uerul "'jlh the 8111men~, yet. ill the tlO"O 
fuflllS of Linum grandijlvrunl anel of Conlin they are 
equal. 'l'here can hardJy be a doubt that tile ~Ia­
ti,o Inngth of thCllO organs is all adaptation for the 
safe tnll\sportal by insects of tho IlOlInli from tlw one 
form to the other. Tho n:wcptionnl ClW!8 in which 
t hese organs do not stand exactly 011 a level in tho two 
forms IIl11y probllbly be explnined by Iho mllllller in 
whidl the flowers are yisitcd. With must of tho 
speciCll, if thef(! is any differenco in tho size of the 
Illigma in tho two forms, tlillt of tIlO IOllg-styled, ll'hat­
('\'er iu 8.hal)O may be, is larger than thnt of the short­
styled. Dut. here agaill thero are BOmo CXcelltiolls to 
tho rnle, fOf in tho short-styled fOfllI of uUC()Jmia 
BUl"'nettiana tho stigmas are longer and Illuch Ilnrrower 
than th08C of the long-stylc<l; tho nltio between the 
lengths of the stigmas in tho t"·o forms being 100 to GO. 
In tho three l{ubillCOOus genera, Fflt1unea, Honstonia 
and Oldell[nudia, the stignw.s of tho 8hort-styl~1 form 
!\TO likewise 80mewhat longer tllld nnrrol.er; nnd in 
tho thl'C(l forms of Ozali, seruitiva the diffef'Cnce is 
strougly lIlarkc<l, fOf if tho length of tho tllO stigmas 
of tho 10ng-stylc<1 llistil be taken IlS 100, it ,,-ill be 
rcpreselltod in the mid- ami short-styled forms by 
tho uumbers 111 and 164. As in all these eases thn 
stigmns of tho short-styled Ili:ltiinf(! scated low down 
within a more or [eas tubular eorolln, it is Ilrobablo 
that they 1Ir'C better fitted by beiug [oug Bud narrow 
f() f brushing tho pollen oft· the inll('rtc<l proboscis of 
nuiusect. 

With lllnny hctNostyled plnlltl! tho Btig-mll differs 
in rou~hn('S8 in the two forllls, and \l hen this is the 
CAAO there is 110 known exception to tho rule that tho 
111l.llilioo on the stigma of the long-styled form lire longer 
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{\nd often thicker than those on that of the short­
styled. For instance, the 1)''l.llill;c on the long-styled 
stigma of Hot/Qllia paluatri, are more than twice the 
length of those in the other form. 'l'his holds good 
even in the ease of lIouuotliu CiErulea, in which the 
stigmas are much shorter aud stouter in the long­
styled than in the short-styled form, for the l)apillro 
on tho former comlJared with those on the latter are 
o.s 100 to 58 in length. The length of the pistil 
in the long-styled form of Litlum grandijlorum varies 
much, lind tho stigmatic papi!lro vllry in a corre­
sponding manner. From this fliCt I inferred at first 
that in all cases the difference in length between the 
stigmatic pnpi!lro ill the two forlllil was one merely of 
correlated growth; but this can hardly be the true or 
general explanation, as the shorter stigmas of the 
!ong-stylecl form of lIO\lljt(mi!lo have the longor p'-'piJl1\~. 
It is a more probable "iew that the papilla', whieh 
render the stigma of tho long-styled Conn of '>arious 
species rough, servo to entangle effrttually the large­
sized polten-grllius bro\\gllt by insccts from the short­
stylod form, thus ensuring its legitimate fertiliso.tion. 
'rhis view is sUPIKlrted by the fact that the pollen­
grains fcom the two fOfms of eight species in 'l'able 
34 hardly oliffer in diameter, and the papiJlro on their 
stigmas do not differ in length. 

Tho species which are at present positi\'cJy or 
!Ilmost positively known to Ue heterostyled belong, til! 

shown in the following table, to 38 genem, widely dis­
tributed throughout the \I-orld. These genera (Ire 
included in fourteen Families, Illost of which are very 
distinct from one unother, for they belong to nino of 
the severa! great Series, into whi('h phanerogamic 
phmts have been divided by BclltL!lom and llooker. 
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TABU 8;;. 

/.i.1 of G--.u irtdW/i1l9 lld~NIM!I'«J. spt£ieI. 

C .. tonl .... 
£ry.b,:o·11~1II. 
801M .. 
l.i~g",. 
O •• U •• 
I.rlhrum. 
:..-. 
(.~a~h~OA. 
Bon,,,h ... 
llaaottia. 
" ... I"QUo. 
Old~ .. I.,.J'" 
11 ,,""0111 .. 
C-~I' .. I~ ... 
Lipoo ........ 
Ii ....... ..... -. 
P'Jt~rla. 
It".I .... 
SII'.ria. 

"11 .. ,;..;· .. · 
ErJ,h""yl ... 

O ... ;iaru.. 
1.1Ib~. 

nub;~. 

~="" 11..0 ..... ; .. 

~~~~~~. 
~:~'r~. 
I'o"'ylhi.. 01....;.,. 
Melly.nlh... a.IIUn""" ... 
1.I"' ..... 'h ... 'am. 
\'ill .... ... 
Oil ... 
Cu"h .. 
hl .. "uria. 

:~~:;", 
TIIy_l ... 

'·ol .... ""w-. 
(·""Ii .. . 
110> ... ; .... 
\'nbe_. 
1·..Jr_. 
Thy_I ... 

Tn somo of Ih~ families the heterostylcd condition 
mUllt h,,\'o been ucquired fl.t fl. very remoto period. 
Thus lho throe clO3Cly allied gen£>nl, l\l,>nyo.nthes, 
Li mllfl.nth£>lllnm, 8ml Yillarsia, inhahit 1'(·~I)('(·ti\'(·ly 
EUI'()IX', Jndia, lind South Amcriel'. Jl{·1{·rostyled 
sl)('('i('8 of Jlooyotis are found in tile t.l:lllpt-ratt· regious 
of Xorlh aud tho trolJica) regions of /;!lIIth America. 
'frimt)rphie sJ)(,(·ies of O:tll)is live on l)olh si<ies of 
the Curdillera in &lUth America 1111(1 lit tilt· Cape of 
Good liope. l u these and sollie oth{'r {'1\S('$ it is not 
IJruoobll' that each species nt'qllircd itll hcwro.;tyled 
8trurturo intlcJlCudcntly of its dOB(' nllit'8. Jf they 
did not do so, the three clo!j('ly connevlt.'<l g'('nern of 
tho 1knyuuthel(l n1lc[ tho 80nmd trimorphio sr ... ·eics of 
O.tll.li~ must hn\'O inherited their strncture from II 

common IJ l'ogcuitor. But an imm('nIK' lups(l of time 
\lill hll\'(\ lx!cn necessary ill 1111 sllch CfL'!CS for the 
m()o.lified dcscclI'lauts of n common Il l"O'O't:lli tor to ha\"e 
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spread from a Bingle c('ntre to Buch " idcly remote and 
sepamtcU areflS. The fAmily of the HubilU.'elll ('()utains 
not fnr short of fI8 UlallY heterosty led g('ll('m 8.11 all 
tho otlwr thirtccn familics together; und here'lfter 
IlO doubt other Ruhiu("(\()lls genem "ill be found to 
00 h<'tcrostylt>(l, Illthoul2;h II. large majority are homo­
styled. Scn~rnl clolldy allied g-enf'"m in this family 
wou,\bly owe their heterostyled structuro to descent 
in ('omOlon; but WI tho g,;,ncm thull ('hamt·terised 'In' 
ditilribute'll in no il"la than eight of tho tribl.>s into 
which this family hf18 b<.~ 11 di"ided by Jknthnm nnd 
J looker, it is nhll(llIt certain thut &everul of them 
IIllist have become h('lcrostyled independcntly 111' 
ono another. What there is in the oolllltillilion I)T 

structure of the IIlCWOC·f8 of this family whi"h fll.yolll'1'l 
their bccornillg hctNOlitylcd, I CUlIllOt t·Olljcctll"-'. 
Some fumilil'S of ooll~idcmblo Si7.e, such n.s the no... 
mgillero 611(1 \"erbeIlIl('Ca:!, include, as fnr as is lit 

pl'('~lIt knowu, only ,1 singlo hetcrostyled gcnUlI. 
PolygollulU also is tho sole heteMtyled gl'UllS in it;j 
family; and though it ill a "cry itlrge genlll<, no otht'r 
81)('('i(';! exoopt P./agol'yrunl ill lhUll ehamcterised. Wo 
may lIIISpC("t that it has OOoomo hcterostyle'" within 
a comparatively recent IlCriod. 1\8 it seems to be Ie&! 
iltrongly 80 in function than the species ill any oth('r 
genuiI, for both forllli llro capablo of yiel'ling a oon­
siderable number of 8pontllnooll81y sclf-fertilii!red seetls. 
Polygol)ulIl ill p08"!(~i\lg only i~ single hct(>rosty l('( l 
species is {UI ('xtreUlo CMO; but e,·cry other genllil or 
oollsidcmblo size lI-hi('11 inci\l{ics IJOlUe Bueh spe<·ics 
likewise oollulius hOIl\OI!tyled Bpecies. Lythrum ill­
cludes trimorphic, (lill\orphic, lind homOl!tyl(l(l speciCII. 

'rrees, bushes, and Ilcrbo.crollll l)illnts, both large 
and small, bearing lingle flo\l-el'1'l or flowel'1'l ill dense 
~pikes or hoods, hnvo been rendered hcwrostyl(l(1. 
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So han' plants which inhabit alpino and lowlaml sit~, 
dn' land, mal'llh£'tl and water.-

'When 1 fir<!t begun to cxperimentisc on hetem­
styled Illants it "1LS under the impression that they 
were tending to become dirocioull j bllt J WIIS lIOOll (oreCtI 
10 relinquish this notion, lIS tho long-atyled plants of 
l)rillllJlu "'hich, from possessing u longer pistil, Inrg(>T 
stigma, shorter stamens \\ith sml,ller Jl-ollen·grains, 
8o.'Cliled to be tho morc feminine of tho two fOfms, 
yielded fewer see<ls thun the ahort-atyletl plants which 
fl])IX'llred W be in the above l'Cspects the morc mascu­
line of the t"o. ! LofOOl'er, trimorphic plants el'ideutly 
('!)Ille under tho IIluno category with dimorphic, and 
the former cannot be looked at Ill! tending to bcwml' 
dimciou8. With Lythrum laiiMria, ilO"'el'cr, we haw 
the curiOIlS ami unique case of the mid-atyled (onn 
being more feminine or less IUlUlCulino in IUltnre tlUIlI 
the other two forms. 'l'his is shown by the larg't> 

• OulorlheSS gmwr~ know" 
to'! lncillde h~ttro/Ilylod wecle., 
.boutciKht,or2Ipe.(I(·"I ....... 

::"":1.0."'1 :: .~A".::~r~:k ~~~ 
Ihlaf.ct,for I w ... nottbeo. .... "" 
h"w JnI'J(e • .,..,plrt;oo 01' (Ir. 

t=:r f;~~:;~hi~,:,,":.b ::; 
.... Mia __ wh.~eth"ir 
_ .... "pANleClNlh"forma mU4 
mutually (cr\HI ... ooe .Ilo(lI.he •• 
~lt'f_II ... "'~wor\h.hile 
w_,.;awh.lpropo,liouol' 
th~ ~ .... Ia the Llnneand--, 
)!"rlQ)<)I., Di"""i •• nd Poly· 
KBmt., oonlnh,~'<1 .peo:i .... which 
Iive"ln wltc., ", ... hoo. oo.c. ". """J placet.~ 10 Sir W. J. 
ll00kd. · 11 ,111.11 no",' (f lh 
l'dill838)lh_th..., l.innean 
~1_lndu,Ie'Og<lue"" I7 "f 

.. bieh (ie. 43pe.ocnl.)roolllia 

~~!:,t!'.~bl:t'~b~:ef~~.:'t 
01' u,_ llrilillh 1'1."" .. bieh 
hue Ihei. ~~ .... -ct-"'1Od .... 
b>O .... OI'Je.II<IU&I",lntllei. 
I<.hll .. wl ......... ouly21 ""."tIll 
oI'~Jh"Jplanllha..., • ...,b 
~~I~i~--:r.:!! ~ I~~:: 
<lri. IoOynaDd'" h .... h .. iv'''''''. 

~~:£:~*::~~ 
far ..... o bejudgo:d r""u,ueh 
;mperf.,«d.,u.,thalllioe .... 1t1lMle 
O"OlnecIiOllbdw(!<)"lheoep'-nolion 
,,( the ~S\I. In plAn .... ad tbe 
wnwrlnal" .... "rthe 11101 which 
Iboy",".bit:bullhallilladoe;c 
,,0< ll<lldgood wllb hell_lyled .,.,... 
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number of 8CC(ls which it yieicb in whatc\'er manner 
it may be ferti ii§C(l, ami by ils pollen (tho grains of 
which ore of smllllcr 8 i ~.o tium th()80 from tho corre­
sponding stl\nlcns in tho othcr two forms) when 
applied to tho Btigma of any form producing fe"'er 
seeds thlln tho normal nnmber. If \\'0 suppose tho 
process of dctcriONltion of the male orf:'lIlls in the mid­
styled form 10 continue, Ihe final l'C8ult would be tlle 
pro<luction of a female plaut; aud uJthnl.lll Jaiicarill 
would thcn consist of two heteroslyioo henna]lhrodites 
I\nd a female. No Bueh case is known to exist, but it 
is a possible one, us hermaphrodite lind femalo forms 
of tho same sl~ies lire by 1\0 meliTIS rllf('. Although 
thero is 110 f('I\SOIi to beJiO\'O that heterostyled 111llnts 
are regularly booum ing direcious, yet IheyotTer sin­
gular fnci lities, 38 will hereafter be sho,,'n, for sneh 
CQu\'ersioll; ami this appears occasionally to hs"e been 
effected. 

Wo lIIay fee l Bure tlUlt plunts have been rendered 
hClerostyled 10 ensure cross· fertilisation, for we nOli 
know that a crOllS ootW\":e11 the distinet indi"iduals of 
the sallie sjlC().ies ill highly imj)()rtRnt f(l r the vigour IIml 
fertility of tho otTsllring, 'fhe same end ill gained by 
dichogamy or tho matnmtion of the reprodnctive ele­
ments of the salllO flower Ilt ditTerent periods,-by 
direciousnC8S~lf,slerility-the prel)()tcneyof I)QUCII 

from another individual ovor a plunt's own l)() llcll,-aw\ 
Ill.Sl ly, by the structure of the flower ill relation to tllO 
yisits of insects. 'l'ho wOllllerful di\'el'llity of Ihe mealls 
for gaining the same end in this case, and in lll!Hly 
others, depends on the nature of all the pre"ious 
changes througb ""hieh the species has pRSsed, and on 
lhe more or less com plcte inberitll!l( .. -e of the Buccessi\"c 
II.dallt.o.tions of CIlCh part to the ~urrounding conditious, 
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J'lnnta whieh aM already welladllUted by the struduro 
of their fl o ... ·ers for cross-fcrt illsallon by the !lid of 
insects often possess an irregular corolla, whieh hI\!! 
Loen modelled ill relution to their "isits; and it wOllld 
h",,'e Leell of little or no use to such plants to have 
become hcwl'06tyled. We CII.II thus ulld<'rstnnd why 
it is that lIot a single species is heterostyled in sileh 
great families 81! the LcgllmillOSll" Lnbiatrc, Scrophu­
lariuCf'IC, Orchide!C, &e., all of which have irregullll' 
/lowers. l:~I'ery kno ...... , hctel'06tyi('d 1)111111, howew'r, 
dCIK'nds 011 inset'ts for it!! fertilisation, and Ilot 011 the 
wind; flO that it is a n'ther sllr]Jrisin~ f,l('t !hut only 
one genus, llontederifl, has a plninly irregular corolla. 

Why 801110 species are adallted for ('l'Q8Sofertilisation, 
lI-hilst others wiihin the same genus are not flO, or 
if they OIlL'e were, have sinco l06t Blldl adnilialtoll 
nnd in OOllf!OQllcnce fire now uSlIllll~' s('lf.rertili~, 1 
iuwo ende.woured elsewhere to explHin to n c(,rtain 
limited extent,- If it be further asked why somo 
sjlcdcs hal'O been adapted for this enll by beillg made 
hcwrostyled, rather than by nlly of til{' nbove specified 
IIIcans, tho II.lls ... 'cr probably lieg in the lIu\nnrr in 
IO'hi('h heterostylism originated,---tl subject immed i­
atcly to be discu3!lOd. H cterostylcd species. 1I0wcI'cr, 
ha\'C all ndmntagc o\'cr dichob'1lmous species, 88 all 
the flowers 011 the same hcterostyk'd Illllnt belong to 
the S;,lme fonn, so that when f('rtili.sN1 I(,gitimate-iy by 
inset'ta two distinct ilHlividuals are SIIN to illtel'Cl'OSS. 
On the othcr hand, with dichogamous planta, enrly or 
latc /lowcN 011 tho Sl\1l1O individual mny intercross: 
IInrl a cross of this kind docs lumlly IIny or no good. 
Wh('nol'cr it is profitable to fL species to produce l\ 

··TI,e F. ~uolc.....ru.ll5elr.r"rtlLi ... llou:t8iG,p.~il. 
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iafb'6 1lI1mbcr of sl'ed~ fllI(t this obvioll8.iy ill !l. ycry 
common case, Jteterostyled "ill have an ruhantage 
over (lirecious Illnnts, as 1\11 tho indi\'idun!s of the 
former, IIbilst only hillf of the latter, that is the 
females, yield seeds. On the other hand. hetero­
slyled plants seem to Uaxo no ad"il.UUlb'C, as far as 
cross-fertilisation is ooncernoo, o\'cr thoee Wllich are 
sterile "ilh their 01111 pollen. They lie indOOilullder 
a slight disadvantage, for if two self·sterilo plants 
grow near together and far r<>lllm'cd from all other 
plnllts -of the SAme species, they will mutually and 
l)('rfectJy fertilise ono another, whilst this will not be 
the ca.so with hctcrostyl(l(1 dimorphic plnnts, unless: 
they chanco to belong to opposite forms. 

I t may 00 ndded that species Wllich are trimorphic 
ha\'o one slight aU\'antage o\'er the dimorphic; for if 
only two indh'iduals o( a dimorphic species happen 
10 b'fOW n(!Or together in an isulaled 8))Ot, the chances 
(lro ,weu that Loth will belung to tho sl\me fonn, and 
in this el\SO they willuot prO(llIco tho fullnlullber o( 
\'igorous lind fertile lIecdlinb"ll; all these, Illo!'(;()\'cr, 
,,-ill tend strongly 10 belong to tho same (oml as their 
parents. On the other hand, if two v1anu of the same 
Irimof]Jliie species happen to grow in an isolated 8))Ot, 
tho ehilllC€s (Ire two to one in (llI'our of their not be· 
longing to tho SflIllO (orlll; and ill this cnac they will 
legitimately fe rtilise oue another, ami yield tho full 
oollillement of "igorous offspring. 

T/I$ Mean8 by which Planf8 may M:t'tl been t'endered 
IIeteroBlyled. 

'r his is a \'eryobscure subj(,(·t, on which I can throw 
little light, Imt which is ,,-orthy of discussion. It has 
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been shown that heterostylcd plants ON'ur ill fourta>n 
lIatuml families, dispeI'8Cd throughout the "'hole vege­
lil.lJle kingdom, alld that Cl'en \\ilhill the fumily of the 
Hubiaeelll they are dispersed in eightof the tribee. We 
llllly therefore conclude thnt this structure lllUI been 
acquired by Yuriou.!! plants inrlcpendctltlyofinheritance 
from n commOIl progenitor, and tlun it can 00 ncqnired 
without ully greut difficulty-thnt i8, without nlly very 
unnsual oolllbinutiOIl ofcircnmstancC8. 

ft is Ilrobable that tho Ill'St stCll to\\ards a apecies 
becoruinA: heterostyled is great l'ariubility in the length 
of tho pistil and stamens, or of tho Ilislil alone. Sueh 
"arilltions are not yery mre; with Am.iMkia .pectabili. 
81\d Nolana prottraia these orgalls /lifrer 80 much in 
length in different indifidulIls that, lIntil experiment­
ing 011 them, I thought both speeiCil llCterostyled. 
'rhe stigma of Gun.eria pe7'dulina 80metimes protnuies 
fnr OOyol\d, lind is sometimes BMted beneath the 
anthcrs; 80 it is Il-ith O.wlit M6iotdla und vurious 
other IJlunts. I lIa,-e also noticed lin extrlloroJinury 
amount of difference in the length of the I)istil in cnl­
ti'·il.wd mricties of Primula wrUalid fluigarit. 

As llI08t plants are at least occflSiollally crees-fer­
tilillod by tho uid or insects, "-0 may fl88Ullle that this 
,,-tl.II the eiIIIC ,,-ith OUf SUI1I)()8('(1 Hlrying plaut; but 
that it would ba'·e been benellcial to it to have been 
more regulnrly cross-fertilised. We shonld bear in 
mind how illlporlil.nt an a(h·antage it hlUl been 
proYeil to be to many Illunts, though in different 
degrees und waYII, to 00 cfOllS-fertilised. It might 
well IU\PIICll that our SUIJI)()8(!(1 IIpc(!ies did not ,·ary 
in fuutlion in tho right IlI/Ulller, 80 Il.II to become 
I'ither dichogamous or coruilletely 8<!lf-llterilc, or in 
structure 80 Il.II to ensure cfOllS-fertiliSiltion. If it had 
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tlulS varied, it would noyer ha\'o been rendered hetero-­
styled, lIS this state would then hayo beou superfluous. 
But the parent-l!pecies of our so\'crul existing hotero­
styled plants ]}lay ha\'o beeu, awl probably were (judg­
ing from their present constitution) iu some dcgree 
solf-sterile; und this would haye Illude regular cross­
fertilisation stillmore desirable. 

Kow let us take a highly \'afying spccies with lIlost 
or all of the anthers euerted in some indi,·iduals, and 
in others seated Iv\\" down in tho oorolla; with the 
stigma also \'nrying in positioll in liko manner. I nsects 
which yisited such flvwcrs would huve different parts 
of their bodies dusted with pollen, and it would be a 
mero chnllCo whether this were left on the stigma of 
the next flower wh.ich wtlS yisited. If all the anthers 
could havo ken ])laced on the same lovel in all the 
plants, then almnd,mt pollen would have adhered. to 
the same part of the body of the insects which Ire­
quented the flollers, nnd would afterwards htn-e been 
deposited without loss on the stigmn, if it likewise 
stood 011 the same unv.lryillg level in all the flowers. 
But a8 the stamens and pistils are supposed to haye 
nlready varied much in length and to be 8till mrying, 
it might well happen that ihey could be reduced mueh 
more eMily !luough natural selection into two sets of 
difl;:,ccnt lengths ill different individuals, than all to 
the same length aud level ill all the individuals. We 
k now from innumerable instances, in whieh the tll"O 
sexes lind the young of the same species differ, tlult 
tllero is no difficulty in t\\"o or more sets of individuuls 
being formed whieh inherit different characters. III 
onr particulur ease the law of compensation or balance_ 
ment (wllieh is admitted by muny botanists) would 
tend to cause the pistil to be reduced in those indi-
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,-ichmlll in which tile lIbUllens were grealiy de"eloped, 
!lnd to be ineN.'ll:K'(I in length ill those ""hich 11,,(( their 
stamenll but lillie de\-eloped, 

:\"0\\ i' in our nuring species the longer stamens 
\\"ere to be nearly equalised ill length in a considerable 
bodyorindividuuls, with the pistil more or les:s reduced; 
aud in another body, the shorter stmneus to be simi­
lurly equalised, with the Ilistil more or less increased in 
It:ngth, cross-fertilisat ion would be 8CCured \\ith little 
100;8 of poll(>n; and this ehauge \\"ould be 80 highly 
bcneflei,d to Ihespecies, that there is no difficulty in be­
iic\'ing Ihat it could be effected through natural selec­
tion. Our IJltlUt \\"ould then make a close appronch ill 
stMlcture to a heterostyled dimorphic specics; or to !I 

trimorphic SI»(!('ics, if the stamens were reduced to t""O 
lengths in the same flower ill correspondence wilh dlat 
of the pistils in the other two (orms. nut ""e hll\'e not 
as yet even touched on the cllie( difficulty ill under­
lIt/liuling how heterostyled SI)()(liCil could have origi. 
nnted" A cOlllpletely self-sterile piliut or 1\ clil'ho­
glllllOUS one e/Ill fertilise and be fertilised by any 
other iudividllal of the SlllIle spe<·ics; whereas the 
CS8Cntial charucter of a hcter08tyle<i plant is that lin 
individual of one (orm calillot fully fertilise or be fer­
tilised by an indi,·idual of the same form, but only 
by one belongillg to another lonn. 

1I" iUuller has IlUggcsted· that ordinary or homo­
styled plullls lIlay Iia\'e heell rendered heterostyled 
merely through the effects of habit. Wheuc,'er pollen 
from one set of anthen is habitll(lUy flPlllied to II pistil 
of particulllr length ill a ,-aryillg sl>ccies, he belie\"Cs 
that Itt last the possibility of fertilisatio n ill any other 

• 'Die Uerruchtungde. Bhltuen:p"~~_ 

h... ;ornolete Wort of Charl~" D"f'A'''' Onl ne 



:261 CONCLUOL...-O IInl ARKS 

manlier will be llCarly or completely lost. lie WM 

led to this view by obsening that Di pteril. frequently 
carried pollon from the long-styled flowers of Hottonia 
to the stigma of the same fonn, amI thl1t this iUe­
gitimate union WM not nearly so sterile M the corre­
sponding union in other llOterostylcd species, But 
this eonellliliOIl is directly Olll)()sed by some other 
cases, for instance by thl,t of Linum grandijlorum ; 
for here the long-styled form is utterly burron with 
its own,form l)()llen, although from the position 
of the anthors this I)()llell is invariably applied to 
tho stigma, It is ob\'ious that "ith heterostylcd 
dimorphic plants tho two female and tho two male 
<)rgil.nS differ in power; for if the sume kind of 1)()l1en 
be placed on the !ltigmilS of the two forms, and again 
if Ihe two kinds of pollen be lliaced on the stiglllilS of 
the same form, the results are in each cuse widely dif­
fero ut. Nor c.m we sec how this diffcrentiation of the 
two female und two male orgnns could have been 
effcctctl merely through each kind of l)()llcn being 
habihullly lliaced on ono of the two stigmas, 

Another view seems at first sight probable. namely, 
that an incapa.city to be fertilised in certain ways hAA 
been specially acquired by heterostyled lliants, We 
may IIUPI)()SO tha.t our varying species was somewhat 
sterile (as ill ofton the case) wilh pollen from its OWII 

stnmens, whether thoS() were long or short; and that 
such sterility was tmnsferred to nIl tho illdividuuls 
with pistils unci IItnmens of the same length, so that 
these became incapable of intercrossing frooly; but 
thnt such stcrility was eliminated in the ca.se of the 
individuals which ditTered in the lcngth of tllcir pistils 
and stamens. It is, however, incredible that 80 peculiar 
.\ form of mutual infertility IIhonld h!n'e been specially 
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acquired unless it were lUghly beneficial to the sl)(!('il!S; 
llnd ahhongh it roay be benc8eial to lln indi,·i(hlll.l 
plllnt to Lo sterile with its 0"'1\ pollen, cl"OII8-fertili!lll­
tioll being thus ensured, how Clln it be any lldvlln­
tlLge to a plant to Lo sterile with half its brethren, 
that is, with all the individuals belonging to the 
sallie fonn? lIforco,-er, if the sterility of tho unions 
between plants of the same form llfld boon n special 
acqllirement, wo might have expected that the long­
styled form fertilised hy Ihe 10ng-8lyle<l would h",'e 
beE-n aU-rile in Ille same degree as the short-stylI!(] 
fertilised by the short-styled; but thi!! is hardly c"{"ef 
the case. On the contrary, thero is sometimcs the 
widest difference in tbis respect, as betW(!e1l the two 
illt'gilimflte 1I11ioliS of PrJmonar-ia angulli/olill and of 
Hottonia paIUlin •. 

it ill a morc llrobable view that the malo nml female 
organ!! in two 8(lt!l of individuals IlIl\'e been by somo 
meatls speeiully adliptcd for reciprocal action; and 
that the sterility between the imlil'iduals of tho same 
IWt or forn\ is all incidental unci pllrposele!!ll result. 
'rhe meaning of the term" illeidelltnl .. Illay be illus­
tmt(>(l by tho greater or IC8!J diffienlty ill gmfting or 
budding tog<!ther t,,·o plants belonging to distinct 
spe<'ie1l; for 11.8 lilis capacity is qnite immaterial to the 
'M,elfufO or either, it cannot ha\'e been specially ae­
quired, and must be tbe incidental resu lt of differ· 
en~ in their "egetuti\'(~ systems, But how the 
~:mul dements of heterostyled plnnts emne to differ 
from "h'lt they were wh ilst the sl~ies wll.8 homo­
styled, and how 1 hey becumo co-allnptod in two sets of 
illliil'idunls, are I'ery obscure points. We know thnt 
in tho t.wo forms of our existing heu-rostyled lllauh 
the pistil ulwuys differs, and the 8tamens b"Cnemlly 
differ in length; 80 does tho stigma in structure, 
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tho anthers in size, and the pollen-gmins in diameter. 
It appears, therefore, at first sight probftble that 
orgnns which differ in such important respects conld 
net on ono another only in some mlUlIler for which 
they had been spocinllyadapted. 'l'ho probability of 
this yiew is sUlJported by the curious rule that tho 
greater lhe difference in length between the pistils 
and stamens of tlie trimorphic species of Lythrum and 
Oxalis, tho IJroducts of which nrc united for reproduc­
tion, by SO llllleh the greater is the infertilit.y of the 
union. The snmc rule applies to the tll"O illegitimate 
unions of some dimorJlhic species, IIlllncly, Primlda 
vldgari, awl Pulm(maria allgu8tljoliu; but it entirely 
f!lila in ether cases, u.s with lloUoltia palustn.·, and 
Linum grandiflQrum" \Ve shall, howC\"cr, best perceivo 
the dilliculty of understanding tho nature and origin 
of the oo-ndnptation UotwC(!n the reproductive organs 
of tho two fonns of Iwterostyled pinnts, by consider­
ing tho C~L.ljO of Linum grwulijlorun.: the two forms of 
this Viimt differ exclusi\'eJy, ns far us we can see, in 
the length of their pistils j ill the iong-styled fOfm, 
the stamens equal the pisti l in length, but their 
JKlllen has no Illore effect 011 it tlum so much ill­
orgllllie dust j wlliist this pollen fully fertiliscs the 
short pistil of the otller forlll. Now, it is scareely 
credible thnt a Illere difference in the length of the 
IJistil can make a. wide difference in its capacity for 
being fertilised. We can believe this the less because 
witll sollie plants, for instance, Amainckia 'pedabilis, 
the pistil varies grejltly in length withont nffccting 
the fertilit.y of the individunls which are intercrosscd" 
So again I observed that the sallie plants of Primula 
veri8 and vulgan."8 difl'ered to all extmordin!l.ry degree 
in the length of their pistils during successhe seasolls j 
nevertheless tJwy yielded during these seasons exactly 
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the 841110 n\'eNlge nlUllber of fIOOdli when left to fertilise 
th(>l119(' II'CII spontanooully under fl net. 

We must therefore look to the appeaNlnoo of inner 
or hidden constitutional differenOOll bet ..... een tho indi­
"idualil of a \'Iuying species, of such a nature that the 
male element of Olle set is enable<! to act efllcieutly 
untyon tho female elemellt of !lnot her set. 'Ve 1l('C(1 
I\ot doubt about the possi Lili ty of \'o.riationB in the 
ooll$titution of the reproductivo syswm of 1\ plnnt, for 
wo know that some species \'Ilry so lIS to be completely 
seif-3t(>fi lo or completely self-fertile, either ill an appa­
rently SpOlltonOOUB mllnner or from s lig htly changed 
conditions of life. Gartner also hu.s shown- that the in­
dividuallllantIJ of tho Iiflme SpeciCfl "ary ill their IM!xual 
IlOw(>1'8 i ll such fl manner that ono "-ill unite with a 
tli..~tinct speci<'tl milch more readily than another. But 
whAt tho Ilature of the inner constitutional differences 
lUa}' be between the sets or forms of tho IIIlIllO ,'aryiug 
speeit'S, or between distinct specics, is quite unknown. 
It SC<-IIlS therefore Ilrobabio thot tho species whicD 
II/we become hetcroetyled llt first \'nried so that two 
or thrro sets of indh'iduais were fOflllod differing in 
the length of their pistils and st..lInellB and in other 
etHUlapl(:d eharacters, and that a lmost simultaneously 
their fCjlroductil'e powers bec.lme llIodified in SUeil a 
manne r thilt the sexual elements ill one act were 
ad.apwd to lwt 011 the sexual c lements of another set ; 
and oollS('(!llen tly that these elemellts in the IIIlrne act 
or form incident!!Hy beetune iH-uduptod fo r lIIutlini 
interaction, lUI in the case of distinct species. lllllxe 
elsewhere sbown t that the sterility of species when 
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first crossed nn(lof tlleir hybricl offspring mllst also 
be looked at lUI merely an incidental result., following 
from the special co-adnptatioll of the sc:"tunl clements 
of the same species. 'Vo can thus understand the 
striking panilielism, which hus ~n shown to exist 
between the etToots of illegitimately uniting hetero­
styloo lliants and of crossing distinct species. Tho 
great difference in the degree of sterility between tho 
various heterostyled species when illegitimately fer­
tilised, and between the two forms of the same species 
when similarly fertilised, bnrmonises well with the 
view that the result is an incidental one which follows 
from changes gradually effected in their reprodllcti\"c 
systems, ill order that the sexual elements of the dis­
tinct forms should act perfectly on one another. 

Transmission of the Tlfo Forms by Helerostyleil Plants. 
-The transmission of the two forms by hetcrostyled 
plants, with respect to which many fnets were given ill 
the last challte r, Illay perhtlps be found hereafter to 
throw some light on their manner of de\Oelopment.. 
Hildebrand observed that seedlings from the long­
styled form of Prim'Ula Sinensis when fertilised with 
pollen from the same form were mostly long-styled, 
lind Illany analogous cases have since been obseno(l(l 
by me. All the known cases aM given in the two 
following wbles. 

tll~l, j",lglng from the ""mRrk. f~mRlaclemcnl.lnlhet ... (>fo''' .. of 
.. bl" po"'''' will, .. hich abruplly the oama hclolrootyl<!d I"""i~~. or 
ch.."gedwn<lilion. of lifo ...::10.. in"l1lheindi~idual.of Ihe .. me 
Ihareprodudive "yolem of ... """ or<iiP" 'yllpOOiel,oouldbe""'l"ired 
organi~[n .. ilu. pro~blelhaltba onlyundc, long-continued nearly 
clo.e adaptaMn of U,e male 10 Ihe unitOrmconditiotuLoflifc. 
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TAIlLl': 3G. 

Xal,,"'1;/ a. OItpn·~gfro,.. fll~'IMtt1!1f"filiMd DitNlrpAit: 

PriIllU]"Si.'DfIi. 

Pla"llli. 

I
Lo~g~Ylod f~rm,fertlliotd bYI 

o"n.fo""poU •• duriagh. 
· .u~ing . ..... tlo ... p* 

d.ood .•••••. 

. {~:::~~ ~7':'~~b~} 

· o".,#u":",,,oU .. "ariagtW<l ,t ._r ......... lloao,p_ r
t-g .. t .. t.l.f ...... rmilioeolbYj 

daood ....••• 

i::2~ ~l'::~.:Jl~ ~~l 'j prod.« duriag ,u..,..l ... 2:-gto.ratioDfoll".pringl •• bont 
lb. f"H~"I"g proportion • • I 

I
LonJ .. tYlod r.rm,r.rtUlMd bYI 

o .... forrnpolle.duriDgt ... 
· •• ...-iul"" .... tlO ... ,I'n>-

dROOd ••••••• 

ILo.I{ .. tYlodf<>na,r.rtiliMdbJl 
· o ... ·runa polleD. (lliw.. H 

bnDll),pnoIROOd • • •• 

. {S=}!~~ ~~r~~b~} 
r.l ........ rI.t offid .... li.{Lo:~t::.~~r~~i~t~} II 

P"I~ g<I •• m rJl~.Jlyrum{Lo:!~~l~: ~~~~:~~ b:}i 

{
SlIort .. ",YlodfOrm,ro.tlliHd by)1 " 

........ r.napoll .... produood· 1 
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T ABLE 37. 

Nalure oj liu O./.pringjrom III"fI;limaU1y/~rll1i.w TrimQrphic 
Plant •. 

1
J."ng .. IYlod form, rUlilioodl 

Ly,hrum ... li •• rift. by own-form poll'n, pro- {'6 
dnoed ••• 

IShon .. tYledfOnD,r<rtilioedl l 
" " . by ow._form poll.n, pro-

duced ••.••. 

1
8horl .. IYI..:I {Qrm,(Utilioedj 

b,.poll •• f.ommid-]ugth 
• ,tam.,,, of 1"",_ilyl"" 

form,produOlJ<i ••• 

. {M~;~:;::~O:;;i:~:~~~} 1 

I
Mid'U11ed form,rertiHMJdbYj l 

pon •• rr"", ,horte" .t.. 
• ",e •• oflong .. tyled form, 

produced •••. 

Jllid .. IYlf!dfOrm.rOTtilioodb!j I poll •• f,o,olon, .. t ,\.>.- 14 

. · 11~:: .. ::h::::'1:1:;~~m: I. 
cln".g ...... lr·· rati"". 

· bY·'II'n_fonnpoH.o,pro. 
dueeol off'pring 10 the 

"",,' .... · 1 
_, hedY"TUid .. {Mi::!:;~rr:Q;ii.~,~~!n Q 1 17 
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We 800 in these two tables that the off~Jlring from 
A form iIl(,gitimate ly fertilised with poll~n from 
another plant of tbo IIIlme fonn belong, lI"ith a few 
el{'('I)tiol\!~, to the Mme fonn lUI tli(' ir 1~l"('nts. F or 
instan('(', out of 162 seedlings from long-styled plants 
of Primula tleria fertilislxl during fh'o gellerlllions in 
this mIlliner, 156 weTO 10Jlg-stY]f!d (\llrl only 6 short-
8t)"I('o.1. Of 09 IICCl.llings from P. Vv.l{,aris similarly 
nlised all wero long-styled. So it WI\8 \Iith 50 !K'"edlillgs 
from tho 10Jl.:.(-styled form of tho trimorphic Lytllrum 
IaliMria, lind lI ith Ilumerous II('('(}ling-s from the long_ 
styled fonn of O.mli. TOIea. Tho offsprin.:.( from the 
~hort.-stylod forms of dimorphic Ililinis, flnt! from both 
the micl-styled fllI(1 short-styled forms of trimorphic 
plants, f('rtiiise<l. with their olo-JI-foml 1)OII('n, likell'ise 
teml to beloJlg to the Mine form lUI their ]mrentfll, but 
not in 80 mnrked a manner lUI ill the case of the long­
styled (lrm. l'hero aro throe case/! in 'I'nble 37, ill 
lI·llich a ferm of Lythrunl WIlS ferlililKl(\ illegitimately 
with poll r ll from another form; lind in two of these 
('nse8 (,II tho offspring belollg"('(\ to the salllO two forms 
II!! th r ir pnrcnts, whilst in tho third case they belonged 
toaUthreofornlS. 

Thecasrs hitilcrtogi\·en relate to i1\('I:i timate unions, 
Lilt Hiidcbmnd, Fritz Muller, and my~'lf (I)ulld (jlat 
a \'('ry Iflrge llrol)Ortion, or all of the olTdpring, from IL 

legitimate union between any two forms of lhe tri­
mm'phie spf!cies of OlaliJ! belongl'<\ to the same two 
f"fllIs. A simililr rnle tberefore hohl8 good with unions 
,,·hieh lire fnlly fertile, lUI \\ilh thoso of nn illegiti_ 
llIate IllitUro which lire more or l()s8 steri le. \Vhen 
!lollle of the soodlings from a hetcf()Styled plant belong 
to a tlilTcrrnt form from that or itflll~relltfll, Ilildl'brllll(l 
RI'C(IlInta (or the filet by re\·crsion. For iustilnce, tho 
long-stylcd parent-plant of P rimula lleri" froln whidL 
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the lG2 illegitimate see<llings in Tnble 36 were derived 
ill tho course of five generations, wus itself no doubt 
derive<l from the union of a long.styled lUU] It. short· 
styled ]Jnrcnt; and the 6 short-styled seedlings may be 
Htlritmted to reversion to their short-stylcd progeni. 
to r, B ut it is a surprising fact in this case, uwl in 
other similar ones, that tho number of the ofl',;pring 
which thus reverted was 1I0t larger, The fact is reno 
dered still moro strango in the parti<mlil.r il!st;mcc of 
p, veris, for there wus no rcversion until four or 6"0 
genemtions of long.style<l plnnts hnd been ruiscd. It 
IDay be soon in both tuLles that tho long·styled form 
t ransmits its form Illllch more fuithfully tlum docs the 
short.styled, when both flrtl fertilised with their own· 
form pollcn; and why this should be so it is difficult 
to conjecture, unless it be that the aboriginal IJlu'ent· 
form of most hetcrostyled species possessed a. pistil 
which excCf.>ded its own stamens considerably in 
length,- I will only add tlint in a staw of nature 
any singlc plant of a trimorphic species no douht pro­
duces all three fonn8; and this may be accounwd for 
either by its seyenl.i flowers being scpnrately fertilised 
by both tllO other forllls, us llildehrnnd supposcs; or 
l>y pollen from both the other forllls being deposited 
br insects on the stigma of tllC same flower. 

Equal.styled t:arieties.~Tho tendency of t110 d i­
morphic species of Primula to produce equal·styled 
vnrieties deser\'es notice, Cases of this kind hliYO 

• It "'"Y be suspected t""~ this 
w»\he ....... ,th!'r,poul",judg­
iogfromthe le'~hof thepi8til 

~~r. ~'s.:t, ~~~~ru"IT~:'. ~ 
Uol.' '·o1.'·lii. l Sl' .... p.~) .. Herr 
llrei~,,""ch found muny.~m~ll~ 
of PrimWa dati"," gro ... ,ng Ill. 

.to.teofllll.turewi!hOOlneflowe" 
"n the ""mo plo,nt long .. !y".t, 
othe ... loort-6tyled and othen 
equai-@\yloo;aoo tbelong."tyle<i 
fonu g ..... t1y p~ndet1'lted ill 
nUnlhe,; the...., hemg 61 of this 
r'lrm \0 (lof the ohorr·lJlyled ".,,1 
150ftloeequ.l-atylc<l 
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been obs<>r,'ed, as sltown in tho IlUIt chapter, in no less 
thall six species. namely, P. 11eT'I'" vulgan', Si1U:nfli., 
aun'(lula,fan'f'U)fa, and tlatior, In the case of p, 11tt'i., 
the stamens resemble i~ length, position (Iud size 
of their pollen-grains the stalllens of tho short-styled 
form; whilst the pistil closely resembles thnt of the 
loug-styled, but as it yaries much in lcngth, OliO proper 
to tho short-styled form appears to have Ocell elongated 
and to ha\'O nssumoo at the 8Il.1ll0 tilllo tho functions 
of a long-styled llistil. Conscqu ('ntly tho flowers are 
{'spable of spontaneous self-fertilisation of a legiti, 
mato nature and yield a full complement of seed, or 
el'en more than tho number produced by ordinary 
flOWN'S I('gitimstely fcrtilised . With P. Sinenti •• oll 
tho other hand, tile stamens resernblo in all rctIlK!(!ts 
the shorter ones llropcr to tho long-styled fonn, whilst 
the Ilistil makl!!! a near approach to that of the short­
styled, but ns it "sries in longth, it wou ld appear as 
if n long-styled pistil had been reduced in length nnd 
llIod ified in function, Tho flowers in this CIUiO us in 
the last are ClIpnble of sponUlnOOliS legitimate ferti­
lisation, Rnd arc rother more producti,'o than ord inary 
fl ow'era legi timately fertilised. With P. auricula and 
jarin03a tho stamens resemblo those of tho short-sty led 
f"nll ill length, bllt those of the loug-stylod ill the 
sizeofth('ir I>oHen-groins; the pistil also resembles that 
of the long-8tyled, 80 that slthough the SUlmeliS and 
pistil arc of nearly equal length. and collseqlient1~' 
1>011(' 11 is 8»Ontulloously deposited on tho stigma, yet 
till' ftow('ra I\ro !lot legitimately fertil ised and yiold 
ouly Ii v('ry moderate supply of seed, Wo thus sec, 
firlltiy, that equal,styled varieties ha"e originated ill 
various \\ayll, and, secondly, tlmt tho combination of 
thl> tw'o forms in tlie sume flower difTera in complet(.'-

T 
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IICSS. 'Vith P. el«lior some of the flowers on the same 
plAnt have become equal-styled, instead of all of 
them as in the other species. 

:Ur. Scott has suggested that tile equal-styled ,'arie­
ties arise through reversion to the forme r hOlllostyled 
condition of the genus. This view is supported by 
the remarkable fidelity with which tho eq ,ml-styled 
nuifltion is tnmsmitted flfter it 1]fL'! onee appettred. I 
hlI.YO shown in ChApter Xl II.. of my 'Variution of 
Animuls and Plants \UHler Domestication,' that Iluy 
cause which disturbs thc cOllstitution tends to iu­
'luee reversion, and it is cllieny the ouiti"fltefl 
species of l)rirnula wllich become equal-styled. Ille­
gitimate fcrtili8lltion, which is all abllonnal process, 
is likell-iso an exciting cause; and with illegitimately 
descended long-styled 1)lallts of P. Si1le1l,iB, I have 
observed the first appearance and snbsequent stages 
of this variation. With BOme other plants of P. Si-­
fUll/siB of similar parentage the flowers o.ppeared 
to have re\'erted to their original wild condition. 
Again, some hybrids betwcen P. veris and tJu.lgaris 
were strictiy equal-styled, nlld others ill/Hie a near 
Hpproach to this structure. All these facts support 
the view that this "ariiltion results, at least ill part, 
from reversion to the original state of the genus, 
before the species had beeome beterostylcd. Oil the 
other hand, some CQllsideratiOlls indicate, lIS proviously 
remarked, that the aboriginal parent-form of Primula 
had a pistil which exeeeded the stamens in length. 
'fhe fertility of the equal-styled varieties has been 
somewhat modified, bcingsometimes greater find sollie­
times less than t!lat of It legitilnat(> ullion. Allother 
view, however, may be taken with respect to the origin 
of the equal-styled varieties, and their appearance 
mar be compared with that of hermnllhrodites amongst 
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animals which properly ha\'e Ibeir lK'xes scl)l8rated; 
for tile lll'O 8C.J:CS are combinoo in a mon8lrou~ her­
maphrodite in a fIOmewhat similar IIUUlller M Ihe 
two sexual form, are combined ill tho Bailie floll-er of 
an eqllal-styled variety of 1\ hHel'08tyled ~pecics. 

Final rt'J/Utrks.-The existence of ]llllnta which IU"'e 
bc<-n rendered hewrostylcd is a highly remarkable 
phenomenon, as the tll'O or three forms of the same 
lllldoubtcd specics ditrcr not ouly ill importAnt points 
of structure, but ill tho nature of lh(>ir reproduNin' 
powers. .As far as structure is con<"enloo, the Iwo 
8(!:J;es of many animals and of SOIllO ]llanta differ to an 
c:J;tn:me degree; and in both kingdollls the SlIIlIt 
SpeciC8 IMy collsist of males, females, ant! uermapbro­
dill:_"'. Certain hennaphrodite cimpcdes are aided in 
their reproduction by a whole cluster of what 1 11/1\-e 
.. ailed eum plemental malcs, wh ieh differ w(lIlJ('rfully 
ftl)m the ordinary heTmuphrodito fonn . With Illll~ 
110 halO malC8 Hnd f.:mulcs, and two or th!'('e cu.st('8ol 
Ht.-.rilo f('lllnlCII OT workers. With Termites Ihl'l'(' art;', 
u }'ritz .lf illleT hsa shown, both win~-cd and lIinglC!<i 
IIIdit'S aud femalC8. besides the worken!. But in 1I01lt' 
of thel(' C'1l8OI is there any re88(J1I to belic"c thut Ihe 
__ ""ernl lIIales or 8CH~ral f':ffiales of tho sallie speciH 
lIifl'c.r in their 8Cl:ual powers, eJ:('('pt in the atrol)hied 
('OlIlIitiun of the reproducti,'o org-Ilnt in the worken! of 
IIo)('i81 illS('('u. MallY henlluphrodite unimul!l must 
unite fvr reproduction, but the lIcces~ity of such 
un ion apJ)nrently depends solely 011 their slructnre. 
On the other hand, with hcterostylod dimorph ic 
' lJC'('"i('!J th('ro nrc two females 81ul 111'0 sets uf mules, 
&1111 with trimorphic spccies three females UIII\ Ilm!t; 
.... bJ or IIlllleR, "-bieh differ essentially ill th('ir fM>JIOual 
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powers. Wo shaU, perhaps, best ])(.'reeil'e the complex 
IIml extraordinary nature olthe marriage arrangements 
uf !~ trimorphic phlllt by the fol1owiug illWlt.rntion. 
J.et liS suppose that the individuals of the same species 
(If unt ahmys lived in triple comllllluitics; and that 
ill one of these, a large-sizoo feUl(\le (differing lllso in 
uther chllracters) li\'od with six midd le-sized and six 
~Illall ·sized Illales j in tho second eOllllllunity a middle­
"ixed femalo lil'ed with six lnrge- and six sm(\l\·sized 
males; and in tho third, a. slll(\l\-sizoo femllie 1,,'00 
"ith six large- and six llIiddlc-sized lIlales. Each of 
t1IC8e three females, though euaulC(l to unito with IIny 
male, weuld be nearly sterile with her own two scts of 
males, and likewise witli two other sets of malcs of Ihe 
IIIl.llIe 8iz(' wilh her OWII which lived in the other two 
l"<llllmunities; but she would be fully fertile wilen 
pflirt'(1 with a mille of her Ollli size. lienee the thirty­
~ix mllles, distributed by hlllf-do1oClis ill the three com­
munities, would be di"ided into thT<!O sets of II dozen 
each i lind these sets, us well ILS tho throe females, 
wonld differ from one auother in their reproduetive 
pOlleN ill e:taCtiy the same mallller as do the distinct 
species of the 8Ilme gellllll. But it is a stiU more 
remarkable fact that young ants mised from allY on£­
uf the three female ants, illegitimately fertilised by a 
male of a difl'crent size would resemble in a whole 
M:'ries of relatiollll the hybrid offspring from a CfOll« 

!.etween tll"O tlistinct spe~!ies of ants. 'l'hey would Ix-
1l\\llrf~1 ill stature, and more or le88, or Cl'ell utterlv 
OOrren. NiLtnmlists are so llI\leh oc'Cllsknned to bchol~l 
gT<!nt divcrsities of structure IlSllOCiated with the two 
1:1(')(('8, tllnt thcy fcel no su rprise at almost any amount 
I,f dilli:·rence; but diffcrences iu sexulll nnture have 
1)('(>1\ tho'lght to be the vcry touchstone of specific 
distinction. We 1I0W sec th(\t such aexual dilferenres 
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-the greater or less power of ferti lisillg and l!eing 
fertilised-III,,)' characterise the oo-existing illdi\'iullais 
or tho 8IIme species, in the 8II llle lIlanlier as the)' 
charectcri&e and have kCllt IIClmrete those groups or 
individuals, produced. during the lapse of agea, whiclJ 
we rank and denominate as distinct 81)()Ciea. 



Zi8 DlCEClOUS AND ClI...,. VII . 

CliAPTER yn. 

Theoonve .. wninnrion ..... ylofhennaphro<iit6intodl""'ioUlpisntll 
-Hclerootyled p\o."t.o renderod diooeioua_Rubift~"erben' .. '''''' 
-PolygarnoUl and ~ub-di"",ioua I'lsnb- EuouylUua-Fnge.ril>-
The 1 ... 0 lub-forml of holh ""XCI of Rhmo". anJ Epig __ I1ex_ 
Gyoo-dio:ecioua l'lant&-Tloymn .. dift"crence in for1i1ilyoflhe h~r­
mRl'hrodit.e aod female iudividuai.a-Se.tu~iA-Manner in "hieIL 
Iho t ... o fonn. probably originated-ScabiOllla and other 10'''0-
di<eci~u. plan,"-Di1f,renoo in Ihe .ize ot the oorolla in Ule form. 
01" ""lygamoUl, diooewWl, Bud gynlHiimcioul plant.. 

TIIEUE are several groups of plants in which all the 
spedes ure diW('ious, and these exhibit no rudiments 
ill tho one sex of tho organs l)roper to the other. 
Aoout tIle origin of such )JIants nothing is known. It 
is possible that they may be deseended frow ancient 
lowly organised forms, which had from the first their 
sexes separated; SO that they havo never existed us 
jlt!f11lilphrooites. There are, however, many other 
groUj)S of species and single ones, which from being 
'illicd on all sides to bermaplHodites, and from ex­
hibiting in the femule flowers plnin rudiments of 
male orgallS, and conversely in the male flowers mill­
mCllts of female organs, we may feel sure are descended 
from Il\ants which formerly had the two sexes com­
bined in the samo flower. I t is ft. curious und obscure 
problem how und why such hermaphrodites have been 
rendered bisexual. 

If in some illdiyiduals of ft. species tbe stamens 
aloue were to aood, females and herma))hrodiles would 
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be left existin!!, of which many illstanCf'l occur j and 
if the female-organs of the hermaphrodite \lere after. 
wards to abort, the result woulcl be a dioocious planl. 
C.:ulI'erscly, if \I'e iJlIllgine the female orgllWl alone to 
abort in 80me individuals, males and hennllIlhrodites 
11'0111(1 be left; and tho hermaphroditcs might after. 
wards be converted into felllaiClI. 

] n other ea.se.~, 11.8 in that of the eOIllUlon Ash-tree 
mcntioned in the Introduction, tho etamcn! are rudi· 
melltary in 80me indi"iuuals, the Ilis!ils in others, 
othe"; IIgain remaining as hermaphroditE"!<. Here the 
moditieutiou of the two sets of O'f,>'8ns allpears to hare 
occurretl sillluitanooUl!ly, as far as ne can judge from 
their equal slate of aOOrtiOIl. If the hcnnaphrodites 
were eupplallted by the individuals hlll'ing IICparated 
IICXes, and if th()8(J latter were equnlised in uumber, a 
strictly dioocious species would be formed. 

There is much difficulty in undcrstilllding why her­
maplll'od ite plants should m'cr havc \x>cn lCmlered 
dioociolls. There would be no Bllch ('ollvcrsion, u!lIC8il 
IlOlIclI w!~ n.!ready carried regularly by insects or by the 
"iud from one individual to the otht'r; for otherwise 
e rery step Io\lards d imeioU8uess would lead towards 
sterililY, As we mU8i assllme that cf08lI-fertilisation 
Wl\Ii assnred before an hermaJlhrodite could be cbanged 
into a dioociou8 IliaDt, ,.-e may conclude that the con­
,·ersion has !lot been effected for the flake of gai ning 
the great bencfits which follow (rolll cross·fertilisa­
tion, Wo can, however, see that if a species were 
BIlLjoctcd to ullfnvoumble conditions from sevcre com­
petition with other plants, or from ally other calise, the 
production of the lI1ale and female e lements and the 
ma turntiOIl of tl16 o,"Ules by tho flAmo individual, might 
pro,'o too great a ,trnin 011 its I)(JIII'en, and the 8CI)Il18.­
tiOll o( the sexes would then be highly beneficial. 
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This, howe\'er, would be cffected only UD(lcr the eon­
tingcncy of a reduced number of seeds, produced by 
tho femalcs aloue, beillg sufficicnt to koop up the 
stock. 

There is anothcr way of looking at the subject which 
pnrtially remon!!! a difficulty that appears at first sight 
illslllK'rable, namely, t.hat during tile colwcrsion of an 
henuaphrodite into a dioocious plant, the male organs 
must abort in IIOme indi\'iduals and the female organs 
in others. Yct as all are uposcd to tho BRme con­
ditiOIUl, it might ha\'e been cxpect~l that those 
which ,'aried would tem! to l'ary in tlUl AAme man­
lier. As a general nile only a few individuals of a 
spccies vary simultanoously in the same manner j and 
thcre is no imllJOoobility in the llSIIumption that 
some fcw indiyiduals might produoo la'b-er seeds 
than the a"emgc, better stocked lI'ith nourishmcnt. If 
the llrodnetion of such soods were highly bencficial to 
l~ species, and on this hcad thcre CUll be little (loubt,· 
tho \'ariety with tho large scOOs would tcnd to in­
crease, But ill accordanoo with tho law of compensa­
tion we might expect that the individuals which pro­
duced such seeds would, if living uudcr sevcre oon­
ditiolUl, tend to prodllce 1(!88 and less pollen,1IO that 
their anthers would be reduced in aize and might ulti­
mately become rudimentary. This violl' occurred to 
me owing to a statement by Sir J. E. Smith t that 
there a.re femalo and hermaphrodite lllants of Serratula 
tillcloria, and that the sced.s of the form!!r are largor 
ulan those of the hermaphrodite form. It may also 
be worth while to ~all the case of tho mid-styled 
form of Lythrum taiiMria, which prodUCCfl a larger 

t 'Tr&nl. Llnn.8oc.,' .. ol. ",m. 
p.600. 
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number of seeds thall the oHler fonns, ami hIlS some­
,,"hat sIDtlller pollen-grains which ha,"c 1C8!l fertilising 
!)()""cr thun th086 of the correspondiug stamens in the 
other two fonn!; but whether the larger nmnber of 
seods is the indirect cause of the diminished power 
of the 1)()lIen, or vice 'IIerJCl, I know not. As soon 
i'S tho Anthcrs in a. "certain number of indh'iduals be­
came reduecd in size in tho maliuer just suggested or 
from Ilny other ClIuse, the othcr indi,"idunls would have 
to Ilroduco a larger sUPI)ly or pollen; alld slIch in­
f'TCR8e(1 de,"clopmcnt would tend to rodu<..'O the female 
organs through the law of compcl\8lltion, 80 ns uiti­
IIlntcly to ie8.\"0 them in a rudimentary condition; 
amI tho species would then bcoome dioociotlll. 

In~tcad of the fim change occurring in tho fenulle 
organs 11"0 may suppose that tho lIlaleones first \'aried, 
so that some ind.i\·iduals produced a larger sUJlI)ly of 
1)()llen. This would be beneficial under ~rtain cir­
cumstances, such as Il. change in the llatnre of the 
iU8C('ts which visited tho flowers, or in their be­
coming more allemophilous, (or such plants require an 
enormout quantity of poUcn. Tho intrefUK'(lnctioll of 
the malo orgaus ,,"ould tend to IIffect through compen­
sation tho female organs of the SIImo floll-er; and tho 
6na.lresult would be that tho specica would coll8ist of 
malee aud hennaphroditea, But it it of 110 usc con­
Ilidering this case lind other analogous onCtl, for, 118 

stated in tho Introduction, the co-cxistenco of male 
lind hermRphrodite plants is eXCC8!lh'e1y row. 

It ia 110 "ul id objection to tho foregoing " iews that 
cha.nges of Sitch a llature would be effected with ex­
treme S!owncSll, for we shall presclltly 800 good reason 
to belio\'o that "BriO\IS hermaphrodite plants ha,'o 
become or aro becoming di(£(!ious by many an(1 ex­
eC88i"cly small steps, In the case of ])()iygamolls 
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8])CCies, which exist as males, females and hermnphro­
dites, the latter would have to be 8uppiante<i before 
the species could become strictly dio:cciolLs; but the 
extinction of tho hermallhrooite form would probably 
not be difficuIt., as a cQlnpictc 8cpumtioJl of the sexes 
appears of ton to be in some way beneficial. 'fho males 
aud females would also havo to be equuiisc<l in 
number, or produced in some fitting proportion for the 
effectual fertilisntion oftlle females. 

There are, no doubt, many unknown lnws which 
goyern the suppression of the male or female organs 
in hermaphrodite plants, qllite independently of any 
tendency in them to become llIo11~iou.s, dioocious, or 
polygamous. 'Vo see this ill those hermaphrodites 
which from tho rudiments still present manifestly 
once possessed more stamens or pistils than they 
now do,---cven twice us many, US a whole verticil hils 
often beell suppressed. Uobert Brown remarks· tllnt 
"the order of reduction or abortion of the stamina 
ill allY nnturl),1 family may with some confidence be 
Ilredieted," by observing ill otllCf members of the 
family, ill which their number is complete, the order 
of the (Ichisecnco of tIle anthers; for the lesser per­
manellce of lin organ is gellcmlly connectod with its 
lesser perfectioll, Slid he judges of perfection by 
priority of development. lie also states that whell ' 
ever thero is a. separation of the sexes in all her­
maphrodite plant, which bears flowers on a simple 
spike, it is the females which expand first; and this 
he l ikewise attributes to the female sex being the 
moro perfect of the two, but why the female should 
be thus ya.lued he docs not explain . 

• 'Trnno.Linn. Soo.'vol.xiLp.98. Or'ltiooollanoouaWo,kA,'vol. 
iL pp. 278--81. 
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Plants undcr eulti,'ation or changcd oonditions of 
life fre<Juclllly beeome sterile; all(l the male organs 
are much oftener afl'ected than the female, though Ihe 
latter alono fU'C sometimes 4fTceted. 'fhe sterility of 
the 8tamells is genemllyaccompanie<1 by a re<luction 
in th(lir 8izo; alltl we may fee l 8ure, from II wide-apreacl 
analogy, that both the male and femule organs would 
becollle rudimentary in tho OOllrso of lIIuny genera­
tions if they fai led altogether to perform their proper 
functiOIiS. According to Giirlner, * if the anthers on 
a "llUlt aro oontaheseellt (and when Ihis QC(!U1'8 it is 
alll'aY8 lit 0. "ery early period of gro .... th) the female 
orgalls aM IIOmctimcs precocioullly de,·cloped. I 
lWentiOIi thill case lUI it appears to be ono of com­
pell8lltion. So again is the well-kIlOI\'1I fact, that 
)llalltll which illerease largely by 8wlon8 or other such 
ml'lInll afO often ntterly barren, with a largo proportion 
of their IM.lUcn-gmiUli in a worthless condition. 

llildebmnd Ims showl} that with hermaphrodite 
pl.lIIls wh ich are strongly protcfllndrou.~, tlill stnmells 
ill the flowers wb.ich open first solllCtimes aLort; lind 
Ihis seemll to follow from their being useless, as 110 
pistils 11M then ready to be fertilised. Com'ersely 
the pistils ill the flowers which open last 80metimcs 
abort; lUI whcll they are ready for fertililllltioll all the 
pollen h88 been shed. De further 8110 .... 11 by means of 
a Berice of grndntions amongst the ComJlO8itre, t that 
a tendency from the causes just speciRed to produce 
ei ther male or female floreta, sometimes spreads 
to all the f1 0rels on the sullie head, and solll.etimce 

~hap. nUL-2nd edit yol. Ii. 
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cyen to the whole plant; aud in this latter case the 
species becomes (lirecious. In those rare instances men­
tionoo ill the Introduction, ill which some of the indi­
viduals of both monccciou8 and hermaphrodite plants 
are protcrondrous, others being protcrogynous, their 
collversiol) into a dicecious conditiou would Ilrobably be 
much facilitated, as they already consist of two bodies 
of individuals, differing to a certain cJ:tcnt ill their 
reproductive functions. 

Dimorphic heteroetyled plants otTer still more 
strongly marked facilities for ~oming dirocious; for 
they likewise consist of two bodies of illdividllftls ill 
apllroximateiy equal numbers, and what prooobly is 
more important, both the male and female organs 
differ ill the two forms,lIot ouly in structure but in 
function, in ncnriy the Sil.me manner lUI do the repro­
ductive organs of iwo distinct species belonging to 
the sallie genus. Now if two sjKJeies are subjected to 
changed conditions, though of tIle sallie Ilature, it is 
notorions that they ate often affected very differeutly; 
therefore the male org,ms, for instUIlC<l, in one form of 
a hetcrostyled plant might be affccted by those un­
known cnuses which induce abortion, differently from 
the homologous but functiollally different organs in 
the other form; and 80 conversely with the femalo 
organs. Thus the great difficulty before alluded to is 
much lessened in understanding how IIny CIIUse whllt­
c\'er could lelld to the simultaDOOUS reduction and 
ultimate suppression of the male organs in half tho 
indiyiduals of n species, and of the femlllo orgllns in 
the other half, whilst all were subjected to exactly the 
same conditions of life, 

That slich reduction or suppression llRS OCOllrred 
in some heterostyled plants is nlmost certain, The 
Rubiacero contain more beterostyled genem than IIny 
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other family, and from their wide distribution \I'e may 
infer that mauy of theni became hetcrostyled at a re. 
mote period, 80 that there will ruwe been ample time for 
lOme of the species to ha\'e been sinoo rendered dire­
cious. Asa G ray informs me that CoI'f08ma is dirocious, 
and that it is cI06Cly allied through Nertem to Mitch­
ella, which 118 wo know is a hetefOl!tyled dimorphic 
species. In thomlllofioll"ersofCopfOl!lll11. thostnmells 
Ute cxserted, and in the fema lo ilowers the stigwll8; 
so thM, judging from the nffinities of tho lloo\'e three 
gcn(,nl, it IK'eIllS probo.ble that au ancient short-styled 
fonn bearing IOllg Immens with largo authers and 
large pollen-grains (as in the ease of 8C\'eral Unbia_ 
COOIIS gencm) hM been con\'erted into tho malo Co­
Pf08I1lUj amllhatau aucient long-styled form with short 
stamens, 8mall anthers and small pollcn-groins has 
been coln-crtoo into the femalo (orm. But nccortling 
to lIr. hfochflll,-1I1itchella itself is dioocious in some 
districts j for ho say~ that oue form hWl 81111111 iIClISile 
anthers without a trace of pollen, tho IJistii beiug 
JX'rfl'<:tj while illllllothcrform the stamens aNl l)erfect 
ami the pistil n,dimenwry. lie adds thll.t planls 
may be obscn'cd ill the alltllmn hearing an ubulldant 
Croll of berries. and othen without " single one, 
Sbould thClJO staiements be confirmed, iUilebella will 
be PfO\'ed to be hcteJ'06tyled in ono district and 
dicecioU8 in anotber. 

Aill)erltia is likewise a Rubiaccou8 genus, and from 
tho published description of the two furms of A. tcQ­

pariil, UII jllllUbitnnt of '£aslllanill, I did llOt doubt that 
il IIfIIl hetcl'Olltyle<i; but on eXlllllining somo flollers 
1k'lIt 1Il0 by Dr. Ilooker they pro\'OO to bo di(CCiolls, 
'I'he malo f10wen huyo largo umhen !ll1d a \'ery small 

·'I·roc.A....J.vI~ofPhiladelpbl&,'JulJ2S,I8G8,p.I8S. 
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O\1l.rium, 8unnOllutcd by a mere ,'eatige of 8 stigma 
without any style; whilst the femalo fl owers 1)()8SeSS 
a llifge ovnriUllI, tbo anthers being nldimcll tary IUld 
apparently quite destitute of pollcn. Considering 
how IUOllY Huui ll.cOOUB genera are hctefOll tyled, it is a 
reasonable IIllSllicion that this A.sperula is dl'lICcnded 
from 8 hetel'Ol:ityll,.oU Ilrogcllitor; but we Ihould be 
cautious on tbis head, (,)f there is no illlllrooohiJity in 
a hom06tr1ed HubillOl'Ous plant bcwming dioocious. 
1t{ofO(wcr, in an nlli(.'(1 plant, Galium truda/tim, the 
female organs have been suppressed in most of tho 
lower flowors, whilst tho upper ones remuin hermaph­
rodite; and hero we havo II modification of tbo sexual 
organs without any conll()('tion \'lith hctcfOIItylisUi. 

31r. Thwaitc.s infvmll me that in Ceylon ,-arious 
HllbiiU"eOUS plants are het~rostyled j bllt ill the case 
of DiS008permulIl one of the two fonn9 iB always 
barren, tbe OH .. ry contil ini ng about two aborted o,'ules 
in Me!. loculus; "hilat ill theothe(furm eadlloculu8 
cOll lains !!even .. l pl.'rfct't ovules; 80 tlull th(' spet:ies 
IIppe(lr8 to be strictly dioociolls . 

i\loet of the s,~iCtl of the South American gell\lij 
..,l:giphila, a member of the Vcrbenaeetl', np,Wlrelltly 
are hctcrostyled; and bolh }'ritz !ltiller nnd mYlIClf 
thought that this WM the case with lE. obd!l.rata, 80 
ci08("lydid ils flowers resemble thOllC of the heterostyled 
species, But 011 e:umining the f1owel1l, the anthers of 
the long-stylcJ form were found to be entirely desti­
tute of pollen nlld less than half tho size of those in 
the other form, tho piBtil being perfe<'tly dc,-eloped. 
On the other hand, in the short-styled fonn tJm stig­
mM are reduced to half their prop('r J(·ng th, haying 
nlM an ahnormal appearance; \\hilst tho St.il.meliS are 
perfect.. ThiB plant therefore is {Ii(('('iolls; and we 
may, I think, concluue tlillt a short.-stylcJ progeni tor, 
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bearing long stamens e.uert.ed beyond the coroU,.. 
has OCoeo com'erted illto the male; and a long.styled 
progenitor wilh fully de"\"c1o),oo sligmas into the f('­
malo . 

. From the number of ha.d pollen.groins in 1110 small 
aothers of tho short stamens of tho long-styled fonn 
of Pulmoll{lrin {lI'9ustijolia, \\0 may suspect thnt this 
form is t('nding to become f('mnle; hut it docs not 
appear that the oth('r or short-styk,<1 forlll is becomi ng 
more IIlllll(:uli nc. Certain appearnnC<'.8 eOllutenanoo 
the belief that tho reprodncti\'o system of PlIllNIl IIlbu­
lala is likewise undergoing a ehange of 8()mo kind. 

1 hare 1I0W gi\'en the few C8S<'!J known to me in 
lI'hich h('wrostyled plants appear with 8()lIIe ('Qnsid('r· 
ablo degrro of probnbility to ba\'o been rendered 
diwcionB, Kor ought \\0 to expect to find many sut.:h 
caseR, for the number of hetel'OlltylNI slX'<'iCll is by no 
means Inrge. at least in Enrop'(>, IIhero tlwy could 
hardly hnvo Cfl(:aped notice. 'l 'hen'foro tho number of 
dicoeious species which owe their origin to tho tran&­
formntioll of hoterostyled plants is probably not !IO 

larg(l fLS Illight hare been anticipated from tho r!lciliti('~ 
"hieh liwy ofTer for such com'crsion. 

I n 8('I\reliing for cases like the foregoing' on('!l, I han' 
OOen led t1.l examine some diwciou8 or sub-diwcioll.'! 
II\nnl8, wili('h are worth describing', (·hit·ny lIS they 
sh.)w by what fino gradatioll.'! hennaphrodit('8 may 
Ilil.'IS into polygamou.'! or (ticeciou.'! species. 

Pol!l!7a/uouf, Diaxiou~ and Sub-diooeiQU8 Planh. 

EuonymufEu~(CclnstrillelC).-'I' h(l8pi ll (L1e-trce 

is dCIICribed in (lll tho bow-nical works which r hU\'6 
oonStl lt.cd lIS an llcrmllllh rodite. A.sn Gray spl'flks of 
the lIowel"8 of thc American 8~iC8 as perf<..'('t, whilst 
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those in the allied genus Celastrus fifO said to be 
"polygamo-dicecious." If a nlHlliler of bushes of our 
spinille-tree be examined, aiX)Ilt half will be found to 
ha\'o stamens equal in length to the pistil, with well· 
developed authers; tliO pistil being likewise to all 
ilppcnrance well developed. 'fhe other half \UI\'C n 
perfect pistil, with tho smmClll! short, bearing rudi­
montary ml1\u:rs destitute of pollen; so that these 
bushes nre females. All the flowers OJ). tho sarno plant 
present tho same structure. The femllio coroUa is 
smaller than that on the polleniferous bushes. Tho 
two fOfms aro shown in the accompanying drawings. 

Fig. 12. 

1 did not at fint doubt that this species existed 
lmder an hermaphrodite and female form; but we shall 
]Jrcsentiy see that some of tho busllcs which appear 
to be hermaphrodites neYer llrodllce fruit, and these 
are in f,lf.lt males. The sl)CCies, therefore, jg poly­
gamous in the sense in which I use the term, and tri­
oieollS. l'he flowers are frequented by many Dipten\ 
and some small llymenolltem for the sake of til(' 
nectar secretoo by the disc, but I did not see a Bingle 
bee at ¥rork; ncycrthelcss the other insects sufficed to 
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fertilise effectually female bushes growing at a dis­
UUlce of c,'en 30 yards from any polleniferous bush. 

The small anthers bonlo by the short stamens of 
the female flowers are well fonned and dehi!K.'O pro­
perly, bllt I could ne,'er find in them a single grnill 
of pollen. It is somewhat difficult to oolllp3re the 
length of the l)istiis in the two forms, IL!! theY"(HY 
somewhnt in this respect and continue to grow lifter 
the anthers arc mature. 1'he pistils, therefore, ill old 
flowers on a polleniferom plant are often of consider­
ably greater lellgth than in young flowers 011 a female 
lliant. Oil this lWOOunt the pistils from fi,'o flowers 
from 80 many hermaphrodite or male bushes were 
compared lIith thC8e from five female bushes, before 
the anthers had dehiseed lIud whilst tho nldimeutary 
ones were of a pink colour and not at all shrh·elled. 
These two sets of pistils did not differ in length, or if 
there WIL!! IIny difference those of the polleniferous 
flowers were rather the longest. I n one hermaphrodite 
plimt, which l)r(xluced during threo YCllTij yery few 
and poor fnlit., tile pisti l milch el"cooded in length 
the stamens bearing perfect and IlS yet elOliOO. an­
thers; and I ne'·er saw such a CIl80 on any fema le 
plant. It is a surprising fact that the pistil in the 
malo and in the semi-sterile hennaphrodito Bowcl'S 
has not been rednced in length, BOOing that it per­
fonns very poorly or not at all its proper function. 
The stigmas in the two forms are exactly alike; and 
in BOrne of tho polleniferous pll.nts "hie!' never pro­
duced any fruit I found that the surfllOO of the stigma 
ImS viscid, so that pollen-gruins udhered to it and had 
euerted their tubes. 'rhe ovules are of equul size 
in tho two fomls. Thcrefore the lll08t acute botanist, 
judging only by structure, would ne,'er htn'o suspected 

V 
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that IJOIlIO of the bushes were in (ullction exclusi\'cly 
males. 

Thirteell bushes gro\ll'ing ncar one auother in " 
hedge consisted of eight fClDlliea quite destitute of 
pollen and of fhe hemlftphnxli tell with wclI-dc\'cloped 
llllthcrs. In the autumn tho eight (cmlllet! were well 
col'crcd with fruit., excepting one, wh ich bore only a 
modcmtc number. Of the fh'o hermaphrodites, ono 
bore II. dozen or two fruits, untl the remaining four 
bushes 8(lvcrnl dozen; but their number wnllas nothing 
l'Qm purod "-jtb th066 on Ihe female bushes, (or" single 
bn\llch, ootw(.'('u two aud throo feet in Icugth, from 
one of the latter, yielded more than any ono of the 
llcrmftpluodite bushes. The difference ill the amount 
of fruit ]lroducoo by dlo two scts of lmlhCII is all the 
mOM striking, 88 from tbe sketches "00"0 gi,'cn it is 
obvious that the stigmaa of tho polleniferoll$ flowers 
c-IIn ha.rdly fa.il to rooeil-o their own pollen; whilst tlJO 
fertilisnt ion of the female flowers depends on pollen 
l!eing brought to them by fli ea nnd tho smuller 
Hymenopwra, which are fnr from being sllch efficient 
Cll.rriers lIS bees. 

I 1l0W detenllilled to ObserH) more carefully during 
Huccessil'e I!e8SOns Mille bushes growing in another 
place Ilbout a mile distant, As the femil le bushea 
were IJO I,ighly Ilroduetiyc, I marked only two of them 
""ith the lettel"8 A alld B, and Ih·e polJeniferoll$ bllshcs 
\\·ith the letters C to G. 1 may premise that the 
yet\r 1865 \HIS highly fuyournble for the fruiting of all 
tho bushes, especially for the Jlolleniferous ones, some 
of which wero quito !.mm.'11 cxcept under such fuyollT­
nblo oonditiolls. 'fho SCllSOn of 1864 was unfln-Ollfuble. 
rn 1863 the female A produced "somo fruit;" in 1864 
only 9; lind in 1865,97 fruit. Tho femalo B in 1863 
"-1\11 "ool·ercd with fruit;" in 18&:1 it bore 28; and in 
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1S65 .. innumerable n~ry fine fruits." I may add, 
that three otlu'r female trees gro~'illg e1080 by were 
obscrn~1, but only during 1863, and they then bore 
abunduntly. With respect to the polleniferou! bushes, 
the one marked C did not boor Il. single fruit during 
the yenrs 1863 lind 1864, but during 180J it l)ro<lu<.-ed 
no less tluln 92 fruit, whicll, however, were ,'ery IlOOr. 
I selected one of tho finest branches "ith 15 fruit, Ilnd 
these contained 20 lICe<ls, Of on an In-crago 1'33 per 
fruit. 1 then took by hazard 15 fruit from all adjoin­
ing female bush, all(1 these contained 43 8OCI.ls; that 
ill, moro than twi(.'6 rus many, or on an aWl'Ilg'!:' 2'86 
IJef fruit. )[allyof the fruits from Ihe female bushes 
illcluflcd four !lCeds, find only oue had a single !ICed ; 
.'hel'OOll 1I0t olle fruit from tho 1)()llenifl'roull bll8h('S 
contained four 8ood~. illoreo"er when the two lots of 
seWs \\ero compared, it was IDauif(''8t tiult th080 from 
the fomnlo bushes were the l!lrger, 'l'ho second 
polleniferous bush, D, bore ill 1863 about two \Iozcn 
frllit,-in .186-1 only 3 yery IlOOr fruit, each contllining' 
a singlo llood,-aml in 1865, 20 equally IlOOr fruit.. 
Lastly, the tli rro 1)()lIeniferous hUllhe~, E, 1<', alld G. 
did not pro<luC6 a single fruit during the thn.oe YMrs 
11'3U3, J8G-:1,alld ISGJ. 

We thulllICe that the fcmale hushes <!itTt'r IIOlllell'hat 
in their d~rro of fertility, and the poll<"lliferous Olles 
in the lII08t marked manll('r. 'Vol hn"o II. perfect 
gn'l(lation from thc fcmale bush, n, \lhieh in 1865 WIIS 

OO\'t'rt,..,J \lith "innumerablo fruit~," - through thtl 
f~Ill!llc A, ",lIieh Jlroduced. during the SlUM year 07,­
through the pollelliferous bush 0, which pro<luced. 
Ihis yeflr 02 fruits, these, hOllc\'cr, oolltainillg II vcry 
lowa\'crnge number of seeds of slllall lIize,-through 
the hush D, wbicb produced only :!O poor fruit,-to 
the three bushes, E, F, and G, which did not thi • . " 
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year, or during tho two previolliJ yean, produce 110 
si ngle fruit. If thC86 latter hllllhes and tho more 
('nile female QUill! were to 8u pplnnt tho olhen, tIle 
spindle-tree would be llil strictIy dioocioU8 ill function 
as any plant in the world. ' This CMO flJlpears to me 
\(·ry interesting, lUI shovdng how grndunlly an herma­
phrodite Illant lllay be com"orted into a dicocioU8 one.-

Seeing how general it is for organs which are 
nlmOllt or quite functionless to be reducro in aiU', it it 
remllrkable that tho )listiis of the pollcnifcrou8 plantll 
~hould equa l Of ('l'cn exceed ill length thOl56 of the 
highly fertilo fonmlo plants. This filet formerly led 
mo to SllpJX!8<l that the 8]lindle-trce had ollce been 
\l('tcl'O!Ityled j til!' hermaphrodite and lIlalo plants hav­
ing been originally long-styled, wilh tho ]lilltils since 
reducW. in length, but with the stamenA re tainillg 
their former dimellBiolls; whilst thl' f(,Dlale )llant hnd 
~Il originally !hort-styli'd, "-ilh tho pisti l in its 1l)"('­
/!(lilt state, but with the stamens sinre greatly reduced 
lUll! !'CndeTi'd rudimen tary. A conYersioll of this kind 
is nt least p088ible, n.!though it is tho n;Yersc of 
thnt which tllll)(,1U"8 lIetllally to ha,·o oeeurred with 
flUme Rllbiacooull genera and lEgiphila; for with th~ 
)lltlnts the shoTt-litylcd form has become tho male, and 
the iong-st)'lcJ tho female. It is, IIO\I"e,·er, a more 
si mple ,-ie\\ that sufficient time hlUlllot elapsed for the 

• Acrording to F ,i l, )liiller 
('Bol.Zeituo!,::1870.p.llH),. 
Cb.",~ . " ...... "I .. ...e.) \11 
&>alhen. n .... il illon".,lyd'e 

:ri;:i?'~1~~I;~ 
i.peri'eo"' .. hil.tthe_"tl.e ...... 

~I,:!i'~fic:r::!= f~)(l~l::i\i.: ~ 
.it ~horl ond the "i .. "" ... nefer 

"'~Ir.le from _ """ther, .. 
l .... t,.W .. "'gl'I!od.lurf_ ... 
NVt- .... l.llbf.i.'y ... ,Il-d"nlopl'd 
'''pilt... till')' eaoBul be f",trn-L 
Theon la,,,,, pl.au do DOt.,.,.. 
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reduction of the pistil in the malo and hCnllnllhrotlito 
flowe" of our Euonymlls; U10llgb tilit "icII'does 1I0t 
iICCOUllt for the IJistils in the pollelliferous 1I0'll·c1"9 
being IIOmetimce IOllger than those in tho felnlll(' 
flo"cl"9. 

Fragaria t't!3M, VirginialW, Ghiloensir, &t. (U()8ll.ccre). 
-A tcndency to the IiCllt\rutioll Or tho sexes in the 
cultiv!ltcd strnwberry seems to be 1I\Ilch moro strongly 
marked in tho Ullitcd Statftl thall in Europe; (ul(l 
this apIlC!lNl to be tho result of tho direct actioll of 
climato 011 the reproducti\'e organs. ] n the best ae­
oount ,,·hich J !Ja\·e seen,· it is sfllted that mallY of the 
varieties in the United States collsist of three fonns, 
namely, fcmalcs,lI'hich produoo a heavy erolJ of fnlit,­
of henn!lJlhrodites, which" seldom IJroduce other than 
• ,-cry scanty crop of illferior and imllCrfcct benies," 
"""IHI of male8, "hid. produce nonc. ~'he 1lI01!t skilfnl 
~'ult i n\tora IJlnnt "IJC\"CII rows of femalo 1IIIIllis, then 
0 116 row of hcrmaphrodites, and 80 Oil throughout the 
ii ~Id . " Tho )1\tllc8 benr Inrge, the herllltlJJhroditcs 
nlid-sizoo, and tho fcmales small 1I0llel"9. TllO laUer 
plants produce fo"' mnllcrs. whi lst tbe two otber fomlt 
produce 1IIany; con!!Cquently, as has becll obscn-oo 
botb in Eng:lllnd and in the United Stal('!l, the polleni. 
f{"rolls funns increase rupidly and tend to supplallt 
tbf' f~malcs. We may thcrefore inf(>r that milch more 
,·ital force is expellde<l ill the Ilroduclion of 0\'111('8 
and fruit than iu the production of pollcn. Another 
.peeiCll, tbo Hautoois struwberry (F. elatiQ'r), is more 
.trictly di<.ecious; but Lilldloy mado by scl(!f:tion an 
ben naplirodite 8took.t 

RhamlwI lXIiMrticu8 (Rhamnero).- 'l'hisiliaut is wel l 

° llr.l.eonatdW .. ,.ill'O.nl Infolrmatim olD tbb Iul.jeet,_ 
ChrooI.' ISG I . P. 716. 'Variati .• 11 und~r DomeotkY.tion,' 

t FOf lI.'fereuoee aDd further chop. x. 2nd edil.loli. i. p. :Ii~. 
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knowu to be direciolls. My 8011 'Villiam found the 
two sexes growillg in tl-bo\lt eqUtl- lllumbeT!! in the Isle 
of ,righ t, awl sent me specimens, together with obscr­
\·tl-t iOIlS on them. Each sex consists of two sub-forms. 
'fhe two fonna of tho lIIale differ ill thcir pistils; 
ill some pltl-llts it is quito smll.ll, without any distillct 
stigma; in otheT!! the Il istil is much more developed, 
with the papillro on the stigmatic surfaces moderately 
large. The ovules ill both kinds of Ulales are in all 
aborted condition. On my mentioning this case to Pro­
fessor Caspary, he eXliminoo several male Illllnts in 
tho botanic garclelllj at Kfmigsberg, where there were 
no females, and scut me the accompanying drawings. 

u,Dg .. t,.lodmal.. Shnt.nylodmal • • 

R"J.)'XUICATIiARTICI:rI. (From Cu"".,..) 
In the English plauts the I>etals are not 80 greatly 

reduce<l us Tellrcscnte<1 in this drawing. IHy!lOn ob­
served that those males which had their pistils mode­
mtely well dm'eloped bore slighly larger flowers, and, 
what is very remarkablc, their pollen-grains exceeded 
by a little in diameter those of tho males with greatly 
reduced pistils. This fact is opposed to the belief that 
the Ilfescnt species was onco heterostyle<l; for in this 
ease it might hayo been expooted that the shorter­
styled plnnts would have had larger pollen-grains. 

In the female plants the stamens ure in IHI ex­
tremely rudimentary condition, much more !IO than 
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the )listils in the JUales. The pistil n'lries consi· 
dernbly in length in the female )llallt9, 110 that they 
may be divided into two sub-forms flCConling to the 

Jengtl\ of this organ. Both the peWs and sepals are 
decidedly smaller in the females than in the males; 
and the lepals do not turn downwanls, lUI do thOllC of 
the male /lowel'll when mature. All tho /lowers on the 
8IIme lIIalo or 8II1110 femlile bush, though subject to 
80IIIe variability, belong to the 8II1110 sub-form j and 
us my 11011 IIc,'cr c):perieueed allY difficulty in decid· 
ing under which elliS!! a plaut ought to be included, 
he belicl'es that the two sub-forms of the Sftme sex 
do lIot graduate into one another. I caD form no 
8IItillfliCtory thoory how the four forms of Olis IllaDt 
originated. 

RhamnlU lanMJIatlU exists in the United States, 
lUI I am iuformed by Professor A.sa Gmy, under lifO 

hennaphrodite fonns. 1n the one, which lllay be called 
the shorlrstyled, the flowers ate sub.80li tary, and iu· 
elude Il pistiluloout two-thirds or only half 118 long I\S 

tllat in tho other form; it hlUlalso shortcrstigmns. Tho 
stalliens are of equal length in the two forms; bllt the 
anthCr!! of tho shorl-styled contain rather less pollen, 
88 far lUI I could judge Cronl a fOil' dried HOII·en. My 
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IOn romptned the poll~u.grains from the boo COnllS, 
Rnd those (rom the long-styled flowers weTC to those 
from the short""tyled, on nil average from ten measure­
ments, lIS 10 to f) in diumctcr; 80 that the two her­
llIllphrodite forms of this species resemble in this 
respect the two male forms of R. e«/JlarliculJ. The 
long-styled form is not 80 common lUI the short-styled. 
Tho Intter is Baid by Aaa Gray to be tho more fruitful 
of the two, 1\8 might have been cxpoc:ted from its 
flPl)OOring to produce less pollen, Rud from tho grains 
being of sUltillcr sill:o; it is therefore tho more highly 
feminine of tliO two. 'fhe long-stylcd form Ilroduces 
0. groater number of flowers, which liTO clustered ro­
gether instead of being sub-solitary; they yield some 
fruit, but as just sinted are less fruitful than the other 
{onu,80 thnt thill form appears to be the more mas­
culine of the two. On the suppesition that we hll.\·e 
here nn hemlaphrodito plant becoming dirocious, there 
nre two points dcscT\'ing notice; firstly, the greater 
length of tho llistii in the incipient malo form; and 
we hu\"o met lI"iUl a nearly similar case in the malo 
lIud herUJnllhl'Odito fOfms of Euonymus compared with 
the females. Sooondly, the larger size of the pollen­
groins in the more masculine floll'ers, which perhnps may 
be attributed to their ha\'ing retained their nonuru size; 
whilst those in tho incipient female flowers hn\"e been 
reduced. 'rhe long-stylod form of Il.lwl«JOlatu8 seelllS 
to correspond with tho males of R. catharticus which 
ha\"o a longer Ililltil and larger Iklllcn-grnins. Light 
will perhaps be thrown 011 tho nature of the forms 
ill this genllS, as IIOOn as the po".-er of both kinds of 
pollcn on both stigmas is ascertained. Seveml other 
species of UhamnUll aro said to be dirocious- or sub-

·~,'06Jgr.Dot.·toPl.T.1S56.pp.(20-W. 
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dioocious. On the other hand, R.jraHgula i8 all ordi­
nary hemlaphrodite, for my 80n fou nd n large number 
of bUilbes all booring au equal profUilioll of fruit. 

Ep;glM repent (Ericacere).-Tbis IJllIII" appeal"! to 
be in nearly the IIIl.me state lUI Bhamnu, MtharlictUl. 
It is dCllCribed by A.;r.a Grey· 'loS exiilti ng under four 
forllls. (1) With long style, perfect stig lllll, lind short 
nbortil'e stamens. (2) Shorter style, but Ililh 8t igm~ 
equlllly perfoot, short abortive stamells. These t\\·o 
female forms amounted to 20 l)Cr cent.. of the speei­
mells l"(l(.'C il·ed from olle locality ill Maine; but a ll 
the f",iti ng specimens belonged to tho fil"!t fonn. 
(3) Style long, Ill! in No.1, but with stigma imperfoot, 
stamens perfect. (4) Style shorter thnn in the llUIt. 
stigma imperfect. stamens perfect, T hese two latter 
fonns are c,·idcntly males. Therefore. Ill! .. \.sa Gmy 
remarks, "t he flo\o\cl"! mlly be elll88ified into tll"O kinds, 
each II-jth tll·O modifications; tho two mai n kinds 
chara.ctcriscd by tho naturo lind perfection of the 
stigma, along with more or lOllS abortion of the 
stamens; their modificatiolls, by tho leng th of the 
sty lB." Mr. l\Jeeuan Ims described t the extreme 
Hlfiabilityof tho corolla and calyx in this plant. and 
sholl-s tim .. it is direcious. It is much to bo willhed 
thlll tho )lOlIen-graius in tho two male fonull should 
be compared, and their ferti lising ))()wer tried on the 
twofeUltlle fonns. 

flu alJuifolium (Aquifol iacere). _ [ n the BCl"cml 
works which Ilm,·c consulted, 0110 author alonet says 
thnt the holly is diroc.ious. During 8Cl"eml }'Btu'8 I 
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hare examined Dlany plants, but have never found 
ono that lllU1 !"('flily hernlll.])hroditc. I mention this 
genus bel:nnsc the 8('lmens in the (emule floll"cn,al. 
though quito liestitule of 1)(11\1'11, nrc hilt slightly all(i 
sometimes not at "II shorter thun the perfect stamens 
in the male ilowen. In the latter the ovary is small 
and the pistil is almost aborted. 'fhe filaments of tbe 
perf(!Ct stamenS adhere for a greater length to the 
petals thall ill the female flowers. 'fho corolla of 
the latter is rather Blllll ller than that of the male. 
The male tn)('8 produce a greater number of flolrers 
than the females. Asn amy informs mo that I. opaca, 
IIhieh represents in the United States Ollf commOn 
IlOlly,8Jlpclu8 (judging from dried flowers) to be in a 
sim ilar stale; a nd 80 it is, according to Yaucher, with 
8e\'erol other but not with all the species of the genus. 

°Yllo-di«ciO/l8Plant8, 

The Ilhlllt3 hitherto «('SCribed either show a tendency 
to become direcious, or aJlJlIHently have bec.lme 80 

within a. reeent I~riod, But the sl>C<'ies now to be 
considered consist of hermaphroUites and females 
lI'ilhout malC8, and rorely shol'l' auy tendency to 
he dioocioUll, Ill! far fIB can be judged from their 
present condit ion and from the absenoo of species 
lliwing Bcparnte<i 8('~es within the 8Il.1ll0 groups, 
Species belonging to tho present clooSs, whicb 1 have 
called gynooirociolls, nrc found in mriolls widely 
distinct families; but arc much morc common in the 
Labiatlll (as has long been noticed by botanists) than 
in any othcr group, Such cnscs IIM'C been noticed 
by myself in ThymlU ttrpyllum and "ulgari" Saturda 
hor{enBi" Origanlln~ '\-ouIgart, and .Mtll(ha hiNtda; and 
by otJlen in Kepela glt!Choma, Mentha vulgaris !lnd 
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aqlfatiM, and Prun€Ua t:vig(lri,. In these t"·o latter 
SI)C(liCfl the female form, accord ing to n. "biller, is 
infrequent. To these mllst be added D~lum 
Aloid«lIicum, Meli_ officinali. and cli"ipodium, and 
lI!lfM)P'" offICiMlu.- In the two las t-named IJlnllts the 
female fonu likewise appeu", to be rare, for I mised 
Illany seedlings of both, alld .)11 we re hermaphrodites. 
It hns Il.lreudy ken remarked ill the JntTOlluctioli that 
andro-diroc.ious speeiC!l, tlS they may be called, or tbOlle 
which consist of hermaphrodites alI(I males, are ex­
tremclymre,or hardly ex ist. 

ThymU-l ttTpyUum.-The hermaphrodite plll.lits I,re­
aent nothing particular in the stale of th('ir reprodue­
th'eorgans j and 80 it is in all the following Cft!ll'8. The 
females of the 1're8ent spccietl produce mther fC"'er 
flowers and ham somewhat smaller e-orollll8 than the 
hennaphroditcs j 80 that Ilear Torqllay, "'here this 
plant abounds, 1 cou ld, after a little prnctiee, distin· 
guish tho tllO forms whilst walking quickly Pllst them. 
Accordiug to \ 'aucher, the smaller ai1.e of tho oorolla 
ia oommon to tho femnlcs of most or nil of tho above­
mentioned l..nbintre. The pistil of the female, though 
somewhat mriahle in length, is gell<.'rally ahorter, 
with the mArgins of the stigma brooder and formed 
or Illore lax tissue, thlln Ihat of Ihe hf' rlllllphrodite. 
'1'ho stAmena ill tho fcmale Yllry cx('('!!.qiwi y ill )<.' uglh ; 
they are gCllerolly enclosed within the tube of the 

and Ueoq _ miotAk~n In thint· 
ingthatOleye ... 1 or the pl.h\J! 
hBtnN itl Iho ttl~ Ire oliooclooo. 
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corolla, nnd their anthers do not coutaiu any sound 
pollen j but after long sclll'(:h 1 found n s.ingle )llnnt 
with tho 81>trU(II\8 modemtely CXlICrteU, and their 
Ilnthel'll OOllt,lined a \'cry few full-sized grains, together 
with a Illliitilude of minute cmllty ones. In some 
fcmale8 tho sta.m('lUI Me extremely short, and their 
miuute anthers, thollgh di"idtXl into the two nonnal 
cells or loculi, contained not a tnlOO of pollen; in 
others again tho anthers did not exceed in diameter 
the filaments which supported them, ami were not 
di"idcd into two loculi. Judging from what I hn,-o 
myself 8C('1l Ilnd from tho dcscriptioll8 of others, all 
tho plants ill Britain, Gcnnnuy, and lIellr lI'entone, 
arc in tho slale just d{';!Cribed; ami I ha,-o nc\'cr 
found a single flower with an noortoo pistil. It is, 
therefore, remarkablc that, according to Delpino: this 
plant ncar }'IOl'('nco is gCllcnL11y trimorphic, consisting' 
of lllales with aborted pistils, fcmnlcs with aborted 
stamcns, and hcrmuphnxlit('s. 

I found it n:!ry difficult to judge of the proportional 
number of tho two forms at 'I~orquay. They often 
grow mingled together, but wilh large ]latch~ con­
sisting of ono fonn ,\lone. At first J thought that the 
two wero nOMlyequal in number; but on examining 
c\'cry plant which grew c1086 to tllO edge of a little 
o\'erhanging dry c1in~ about 200 yards in lcngth, I 
f01l1l(\ only 12 females; all tho rest, some huU(lreds 
in lIumber, beiug hermaphrodites. Again, on an 
cxtensh'C gently sloping bo.nk, which was 80 thickly 
oo\'ered. wilh this Illant that, \'icwed from the distance 
of half a milo it apllOOrcd of a )lillk colour, I could 
Ilot disco\'er a singlo female. Therefore the her-

·' Bu\l'Open.,laOlol,n",do,," I:L MQllr ., 'Die nerrueh,uug,' 
delhi ~lle l·iaule.&C.'I8G7, 4,,-,'p.827. 
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mal)hrodites must greatly exceed in number the 
fClllales, III least ill the localities examined by me, 
~\. ,'cry dry statioll al)l)(Irenliy fa,'ours tho Ill'C8Cnee 
of tbe female form. ' Vith ROme of the other aool'(l­
named l .abill.loo the nature of the ROil or c1imato 
likcwise ilCtJllS to dctermino the Il l'C8('nco of 0 110 01' 

both forlils j thus with Nepeta glecJlOma, lIlr.llurt foum} 
in J8i3 that all thc Illnni.s which ho examincd ncar 
Kilkenny ill Irelaud were fellla ies j whilst all ncar 
Bath were hcrmaJlhroditCII, and ncar Hertford both 
forms were IlrC8ent, bllt ,,-jth a preponderanco of her­
maphrodites.· It would, howel'er, be a mistako to 
SUPI)()86 tlmt tho nature of the conditions detenuinCfl 
the form independently of iuhcritanee j for I ROIHld 

in tho annie small bed seeds of T. '"'P!IUum, gHther(l(1 
lit 'l 'orquay from the female alone, and thCflO produced 
an u!JunJllnco of botli fonns. '1"11<:'1'0 is every reusoll 
to bclicl'e, from lurge patehCII consisting of the SIImo 
form, that tho sumo individunl ]llnnt, however milch 
it lliny sprc~l, always retains the 881110 furm. In two 
distnnt gar<klls 1 found mnsses of the )<:'Itloll.lhyme 
(7'. cilrioMNSf, a Hr. of '1', I<!I'JI'Jnum), wllieh I was 
informed had grown there during lIlauy years, and 
e,'ery flo\\"CI' WIUl fcmale. 

Witll re81M..'Ct to tho fertility of tho tll"O fonns, I 
marked at i'orquay a large hermaphrodite lIud a large 
female 1)lunt of uearly equnl sizes, and when tho seeds 
were ri)lO I gathered ali the heads, i'ho two Ilenps 
lI"ere of ,'cry uea.rly equal bulk; but tho heads from 
the female Ilillnt ullInber(l(1 J OO, an ti their seeds 
lIeighed 8'7 gruins; whilst th080 from tho her­
maphrodit{l plant numbered 200, uud th<:'ir seeds 
,,"eighed ouly 4'!) grains j 80 that the seeds from the 

• 'Nature,'JWlel873,p.I(;2. 
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femalo Iliant were to those from tllO hennaphrodito 
as 100 to 56 in weight. If tho relal i,'O weight of 
tho seeds (rom an equal number of lIo""ef·heaW from 
tho tll"O f0rm/l be compared, the ratio is as 100 for the 
female to 45 for the hermaphrodite {ofm. 

TII!!),lu, t'ulgal11.-The COllllllon garden thyme roe­
IIClllblCll ill almost o,'cry I'iliIpoct 1'. terp!!llum. The 
Sluno Blight differences between tho stigmas of the 
two forms could be per('eil'(~l. In tho (ema]CIl th(' 
8UiuICU8 nre not generally quito 80 much rednced ns 
ill tho 8i\1I\0 fOfm of T. serp!llIurli. I n some specimen" 
seut me from ;Ueutone by l l r. :Mo~gridge, together 
with tho aceompanying skctchCf<, the RutbC'rs of the 

fig. v;. 

(emale, though small, were weU formed, but they con­
tained ,-cry Little pollen, and not a lingle lIOund grain 
could be detected. Eighteen see<Uings "'ere n\ised 
from purdmlled seed, sown ill the 8i\llle Ilmall bed; 
'lllJ these oonsisted of se\'en hennnl)hroJites !lnd 
elevell females, They were left freely exposed to 
the "isits of bees, and no doubt every female flower 
\II"1ll fertilised; for on placing under the mic~ 

JC(Ipe 1\ large number of stigmas from femalo plants, 
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not olle ('Quid be found to which pollen.grains of 
thymo did uot adhere, 'l'he I!C<'ds \I'cre carefully 
collected from tho elel'cn fema le plauls, allli they 
\leighI'd 98'7 grnius; and th086 from the 8Cl'en her­
maphrodites 36'5 gmins. This gh'cs fllr jm equal 
nnmber of (llnnts the ratio of 100 to 58; nnd \1'1' 

here BCC, lUI in the liiS t CIUIC, how IUuch more fert ile 
tho fenU1ICli urI' thnn tho hermnphroditce. 'r hcse tll'O 

lots of 8(>(>(ls WHe S()lI'U sepamtely ill tll'O adjoining 
beds, and the 8eedlings from hoth tho hermaphro­
dite and female parent-plants consist('(\ of both fonus. 

&ll/.reia horleJUis.-.Elewn seedli ngs were rnised iu 
scpllrnte I)()U in a hotbed and aftcrwiU'ds kept ill Iho 
green-house. 'l'hey COllSisted of ten fetll{l.l('8 and of 
a. single hcmlaphrodite. ' Vhcthcr or lIot tho oond.i­
liollslo whidl they had been snbjected eaused the grmt 
eXCe88 of fcmalcs 1 do not know. In tho females the 
pistil is nlther longer than that of tho hermaphrodite, 
and the stAmens are mere rudimculs, with minute 
oolourlcas anthcrs destitute of pollell, Tho windows 
of tho green-house were left Oprll, and tho flowers 
were ineessnntiy visited by humble and hive bees, 
Although tho ten r('males did 1Iot produ(.'6 a single 
groin of 1)()lIen, yet they were all thoroughly well 
fertilised by the one hermaphrodite Ill8ut, and this 
is lUI inter('(ltiug fact. It should be added that no 
othN plant of this sl)C('ies grew in my garden. The 
seeds WCn! collected from the finl'8t femalo plant, 
and they wcighed78 p,-mills; whillit thOllC from the 
hermaphroditc, which WIIS a nlthcr lurger plant thall 
tho (enllll(', \\"(,ighed ouly 33'2 gmills; thnt is, in the 
mlio of JOO to 'J3. 'I'he female form, therefore, is very 
much more ferl ile thnll the hernulphrodih', lIS in the two 
IRlIt CIl.&('!J; but the lwrmullhrodite wus uecesgo.rily self­
fertilised. aud this probably diminished its fertility. 
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We may now OOlls ider the probable mCllns by which 
80 filllly of the Lubiatro ht:we been scpnroted into two 
forms, ami tho ud,'ant'lges thus gained. lI. Moller­
SUIJposes that originally some illui,"iduals YUried 80 /18 

to produce Illorc conspicuous flowers; and that iusects 
habitually visited these first, and then dusted with 
their pollen visited ami fertilised the less conspicllons 
flowers. 'f he production of pollen by the latter plants 
would thus 00 rendered superfluous, and it would be 
advantageous to the species that their stnmens should 
abort,80 as to save useless expenditure. They would 
thus be cOllvcrte<1 into females. But another view may 
be suggested: as tho vroductioll of a IMge supply of 
soods o,"idclltly is of high importl\llce to mnny lllants, 
ulld lllI.we have seen in the thrCQ foregoing eases 
that the females llroduce wallY moI'(l seeds than the 
hermaphrodites, increased fertility seems to me the 
more probable cause of the formation and separation of 
the two fonna. From the data above givcn it follows 
that ten Illants of Thym!1$ serpyllum, if half comisted 
of hermallhrodites and half of females, would yield 
seeds compared with ten hennaphrodite plants in the 
ratio of 100 to 72. Under similar circumstances the 
ratio with SalltTei", horienlfi8 (subject to the doubt from 
the self-fcrtilisn.tion of the lH:rmn!lhrodite) would be as 
100 to GO. Whether the two fonns originated in cer­
tain indivi{luals varying and producing more seed thsn 
IIsual, and consequently producing less pollen; or in 
the stamens of certain individuals tending from some 
unknown cause to aoort, and consequently producing 
more seed, it is impossible to decide; but in either 
case, if the tendency to the increased production of 
seed were stcnciily favoured, the result would be the 

• 'Die Betruchtungder Dlu.nen,' pp.!!19,82G. 
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OOllllllete abortion of the male orgAIill. I ahall Il!'e-

8elllly discUSll the cause of the 8maller airo of the 
female corolla . 

• ~(lnrttI"'(Di~).-It h.a.BbecnehoWTIb,IlMUller 

that thi~ 'IJeCiCll exisl.ll in Gennany under an hermaphrodite an(1 
female Conn.· III my neighbourhood (Kent) the Cemale (,11mb! 
do notnCftrlyeqllA1 in nnmoor the henll.8l)hrodite&. Tho ,tamene 
of thefclIlIllCll vtJrymuch in theirdegrooofnbortion,inllOme 
I'lllnb!theyarequiroshQrtnndpf'OduC6nollOllcn,inothcrs 
thcyre.\eh to the mouth of tho oorolla, but thcir nnthers are not 
half the 1'l'OllCr,ize,never dehisoe,lind oolliainbut lew IlOlIcn· 
grainA,lh_beingoolonrICll8andoflllllllll<!iamcter. The her­
mapbl"'Olliro HO"lfcfII are ,trongly prorenmdons,snd Il. MUlier 
sbow, that.whibt all tbe8tigmllllonthoameHOowcr-he.dsre 
mature at Il(!IlrlythOMmo time,lhellamen,dehi800oneaftcr 
theethet, 110 that there i.8 a great cxce.ol pollen, "hich 1ICfTC8 
tof..rnlifletbefclI1l1leplanb.. _utheproductionof)lOlIenby 
onelCtofrlantaillhU8nmdcredl!llpe:rfluou"theirll\aleorg1ln~ 

hATe beoome more or 1_ oompletely aborl«l. Should it be 
hereafter proved that the female plaulll yield, All is prohRble, 
lIIere IJE.«ls thall tho 11l:~I"IIIllI)hrodite8, I should be inclinoo to 
extend tho M.me view to this plant All w tile Lo.bhltro. I hRvn 
al>lO obeervoo the exi~tnnoo of two form~ ill our endemic S . 
....... ;«l.and in the ru:otic S.«tn;.-PllrpU"". I n thelatter l)llInl, 
(litferently to what ooeurs in 8. "I"WA~"", the fCinale tlo1l<"eJ"l(, 
f!fiIJeCiIIllythelArgercircumferentilllouC8,arellmaUerthautiLo8e 
\If the hcrnlal)hrodite fOfIlL Aooording to Leooq, thn female 
1I."1I<"er-he .. d, of S •• wo:ioa are likelli!Je amaller than thol!e or 
wiLat be (SUs tbe male plAnts, but which are probabll ber-
11la1)hrOOita. 

f:q.i ...... lI .. lgo ... (Dors¢uCIll).-Tbe ordinary hermaphrodite 
C(lnn ap()('Sr8 to be protCr8.IIdrou8,ami nothing more nood beMid 
ahout it. Thefulllllle({ill"enl in haring amnch smaUeroorol1a 
ano! shOorter pistil, lout a wdl-rlevcloped stigma. The stamcns 

Boofetllll.lelOCH!xi.t:ill",ho .. _ 
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lire shorl; the anthers do not oon/ain any lI011nd pollcn-gm.in~, 
but in their pl~ y(>llow inoohcrent cells which do not sw(>il 
in wale ... Some piants were in an inlennedillteoomlition; that 
i8, had one or two or throe ~tlLIuen8 of proper length with per­
foctamhers, Iho other stamons bcing nldimentary. Inonosneh 
pillontilalfofono lLulher oontained green pcrfectjX.Illcn-gruinB, 
and theothcrhalfyeliowish-groenillllJenoctgrainll. Boihform~ 
IlroducOO seod, but I ueglocted to obo>cr>"e whether in equal 
!!nmbers.. As Ithougllt thllot the stllte of the anthen might be 
due to 8Omefuugoidgrowth,lcxruninedthembothinthobud 
lind mature si.a.te, but oould find no trace of mycelium. In 1862 
mlilly fenmlo planuw(>re fonnd; and inlS6!, 3:llllanis wcro 
oollocted iu two localitiCfi,exactlyhalfofwhich were henl1l\phro­
ditOll, fourioenwcre females, and two in an intemulliillle 0011-
dilion. In 1866, r:;iplanta were oolloctod in another 10000lity, 
and th~ ooH8i8ted of fOllr henlUlphroditeo:s and dHen femlloles.. 
I may add that this 8CII8On Willi a wet one, which shows that tho 
aborlionof tho smmens ean hllomly be due tothodrynCflllof tho 
I!.ilel! wh(>re the plallta gt"(>w, lIII I at one lime thought 1'1"0-
l,..hle. Seeds from an hennarhrodite wcre 80wn in mY)!8rden, 
IlIld of the 23 soodlin!,'8 rnisocl, one hclongoo to the intennodillte 
form,ail theolh(>l1Ihcillf1;hennfl.phroditel!,thongh hl"Oorthr('(! 
of them hlLd unusuailyslJort stamens. IhavooolllHlltedeevcrnl 
botanical 1I'0rks, bulhal'c found no rooom of this 1,lw.it'")J,rying 
;n themallllcrheredeo:seribed. 

1'~ ... lago I""c«>lata (l'llloulaginem).-Dell'ino stat(lll that this 
plant llret!Cnil! in Italy throo fonns, which graduate from an 
allCmophiloUfl into an cntomollhiiollsoonrution. Accordingto 
II. 1lliiller: there Ilore only t1ll"0 fonus in (knlUlny, neither of 
which show auy spooial adaptation for insoctfertilisation,and 
both IIpJloo1' to he hern>lIphf()(lites. :ButlhlLvo found in two 
localities in Englami female and hennaphf()(litefomIllcxisiillg 
together; lUId the aamo fact hllll been noticed byothol1l.t The 
f(>umIOllarolc88fl"(l(Jllcntthnnthehen!lll.phroditel!; thcirstrunclls 
are short, lind their anthera, which lire of a brighkr green 
1II"hiistyoung Ihan U!()Ij(j of the other fonn,dehiece properly, yet 
eonmin either no jX.IUcn, 01" II. 81111111 lLIllollnt of iItllJenootgrains 
of varilloblc size. All the flower-heads 011 a plant belong to 
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the\l8.!ll(\form. ltill ... elllmo ... nthattbill"lIlI'ieallllllron!l'ly 
l'rotero~:YlloUII,all<ll found that ihellrotnulinKMtil.'TlIMotlooth 
the henllllphrodito and female fto ... en ... ere lJe1ldl'J,tt'd toy pollen-
tubel!, ... hilat thdr ow .. autben ... ere immature aII'I had not 
e8eIillM!d auto! the hud. Pf .... wgo _/i" d~ not l'roro.,ut t ... o 
forms; hutitap]lC8.ntromAMGray'sde8Cription,"that8ueh 
i~ the ('IUIO ... ilb four of tho Korth Americau ~poe.ii'fl. The CO> 

rolla dot'll not properlyCJ:jMlnd in the IIhort.atnmctled f<.lnnof 
tht'llOl'lnnli!. 

('M~II', ;:"mdu/a, Eriophorum.~lll the OJlUllOllitro, Cnic1 •• 
f"liu.tJri'lInd aca"l;' an1lllllid by Sir J. E. Smilh toe:r:i~tll8 hcr­
IlIIIphrodi\<)e ami fcmalel!,the fonner heinK the 1U0refr«juenl. 
With S"rrat"" .. /i,u:foria. a h'gIUllr Il"radlllion nUl.Y he followed 
from Ihe hcrtMphrodite to Ibe f"male f<.lnn; in olle of the IllIler 
1,i&ntllllieltalQ('n''''erellOtallthattliealltlienemhraoodth" 
rrtyl("\ II/!! in the hCI"llllII,hroditce, bnt 1M,. rontainl~1 olllya fe ... 
!l""IIin!l of pollcn, and thello in an aborted coudili"u; in an­
other female, on !heolher hand,the antb('nll'en1l Ullleh more 
re.Juced in ~w than ill UlluaL Laiilly, Dr. Diekie haa llho"'n 
that "'ith ;:~it;phot-". ""f/t'Mijol'"m (Cyp(>l"Il('(1l) hcnUIII)hro­
oiiteaml f'·IlUl.lefonWluiBi in Sootiand ami the.Arelic regiOllll, 
both of which yichl llCCd.t 

1t is fI, t'urious fo.ct that in all the forrgoillg poly. 
gflIllOUS, dial('io\l~, nn(1 gyno-d.i(C{·ioll,i pl'UlIi in \\hit'h 
any diffl'r('!l('c hng been obsen·t'd in 'he sizl) uf the 
corolla in the t"·o or three form~. it is rather I!lrger in 
tllf' females. which ha\'e their 8tamens m()m or Jt'811 or 
quite nulimcntary, than in the hermftl'hrodil('8ur males. 
This holds good ... ith Euonymu8, Rl,amnll' Mthartiem. 
llex,.Frngarin,nU orat least most of tlu> h!.·fore-nftlll('(1 
Lahiatu:, StabjOf(I atro.purpurea, IIlId Ecl,ium ttulgare. 
So it is, IIcl'oruiug 10 Yon 1ITohl, \lith OardamjlllJ 

· ·)rRoUllloCth" l) ,t"oynr 
the N.l·toited Htat.ot: lind "lit. 
18.lo6,p.2~. l)e.aL ... ' .... mcrlc.n 
J .... ""'Lo/"fIci~,'No •. 1862, 
p. 41l1 •• ,~l ">roo.. Am<,ican 
A-..ic"'1 0/" ScieclON; 0eL 14, 

1 ~\.r;5} ." flmllh, ' T .. ",. 
Unn. i'!oe.' VOlt xii,. p.59' .•• 
Dr. DkkLe, • J ~u'n~l LIn". &C. 
801..' ,..,1.13.. I&G.;,,~ 161. 
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amara, Geranium 'yh-aticum, My()f()/iJ, and &ll'ia. 
On tbe other band, as YOIl )[ohl remarks, wben a 
p!jlllt jll'O<iU<.'e8 hermaphrodite Howers all!\ otllCl'I 

"hich nrc ma,ie9 owing to tho more or iC!18 complNo 
nbonioll of tho female organs, the eorollf18 of tht> 
Illftles are not a.t all increMCd in lIi7.(', Of only excep .. 
tiollallyand ill II slight degree, as in Acer.· It seems 
tllerdOfl' probublo that tllOdccrea&C(i size of the femalt, 
rorollns ill the foregoing cases is (In6 to II. tcndenc~' 10 
abortiOll spreadi ng from tho stamcn9 to the petals. Wi' 
see how intimately these organs are related in dou"lo 
lio"crs, in whi('h tIm stnlnens are readily ronn'rtro 
into pctKls. l ndc«! some ootauisU! bel ie1'c tiHl,t petulR 
d" not l~)ll8ist of l('nn~8 cl ircctly mot'lllloqJb08o.xI, but of 
mHalllorph06Cd stamens. That the iCflSened size of th(' 
('orolla in the alo .. we Cft!le is in some manner nn intlinx·J 
1'('8111t of the llIooifieat ioll of the reproductinl orgaus i~ 
~npportL-d by the (act that ill Rhamfill. MtharliCUI n()t 
onl~' th..:> petals hut tho gre<'l1 and inoonsl)ielloUII sepals 
of tho fcnulle lJiIl'e been redueed ill sizo; Rnd in tl\{' 
8tntwberr~' the nOllers are Inrgest in the males, mi .. l, 
lIiz('(! in the herml1l)broditcs, and SlllaUest in the It'­
males. These littler eUllCll,-the mriability in the sizl' 
'If t he corolla ill lOme of the IlOOYO species, for iustall("l' 
in tho tommOIl thyme,-together with the fnet that it 
1I("\'er differs greatly ill size in the two forms-mnkf' 
Ill!' doubt much \lltether natnral selection Ims COUl(> 
into play i-IbRt is whether, in aeconiaU(.:e \lith 1I. 
~hHler's belief, the aJ,'antage tleri\'ed from the 1'..,\, 
Jelliferous flowers beillg "iaited first by inSC<'ts lln~ 
l..eell sumeient to lead to a gmduill reduction of tIll' 
('Orolla of the female, We should IJear in mind that II!i 

the hf'rlllaphrodito is the normal (orlll, its cor.}llll 1111~ 

·'iM,Zcihm,,'tSG3,p.326. 
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prohRbl y retained its original size,- .\11 objeetioll to 
the above \'iew shou ld not be 1>MSed o\'cr; namely, that 
the abortion of the stamens in the fellhdes ought to 
hll.\'o a(!dod tllrough the law of compell8ll.tioll to die 
size of tho corol.la; alld this perhaps would Ilfn'c oc­
(lurn'<l, ha(l not the cxpendituro 8R\'e<] by the abor­
tioll of tho stamClls beeu directed. to tho f..,mll.lo rcpr~ 
ductivo orgaus, 80 M to gi\'o to tbis form ;1I('rellSe<] 

fertility. 

...1s8Cn_toprottltt lbei'pollen 

~::' U::;~~~I!!-.e::tT!!:i...":; 
oflberemalea .. m..eb bel"', 
pl'VI«ie<llt,an!heperfe<:I".,. ... r 
tbehennapbnxhu. 
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CH.\..PTER VIII. 

O"Dtralcho~ToItltii""'ml~ lkt .. e ..... u,,1 of the R"'C'ra f""d",,;ng 

d~ri~:'~~lttet~tr,t~~~:t;: .. ~ 'f:."t::'=~~I":;'::;;";~~ 
(~rtil;t1 """'1*",,1 ... ·111. thd of tbe pl'rI"oct tw.re ..... Oulill 
.... ·t_lla-O. O<!n.lth· ... Ihrtol (orm' (}f dd..IOl{lunlu no"~ ..... v .. ". ddl;R-Ooon;_ IInI .. I;~nt-I)....., ... -)t;O<."(lll.noou, oble,,·.tlon. 
OIluriouBolh,·Telti.toga",iOl'lantl--A1I'·DIOphllou"I'"dollpro.!Ue-

~~~~::.:; :=~'i~dl"I;':~~'\:~~~::::I1ln:I:I:-== 
O.,,,·t ... -:1"h,, d,\cl" fOOMIltIOIlI which ma), be dra .. n r""" the 
m-rnWJuoiDtbl.,ol,,-. 

IT was l..."llown en'll before tbe time of Lillllreus that 
t'('rlain Illantll produC<'I.1 two kinds of Ol/\I'ers, onli­
nary open, lind minute closed on('s; and tbis faet 
(()fllleriy goxc rillO to warm controversiC1l about the 
&exu'-l.l ity of plunts. 'L'hese elO9C<! flowers have been 
IIpprollriatcly named cleistob"ll.mic by Dr. Kuhn.· 
They are remarkable from their small size and from 
Ile,'cr opening, so th'lt Ihey resemble buds j their petals 
are rudimentary or quito aborted j Ilu:-ir Blamens are 
often reduced in Il1lmber, with the nnthers of ,-cry 
small size, containing foil' pollen-gnlins, which hars 
remarkably thin tnlllspo.rent couts, lind gCllemlly emit 
their tubes \I-bilst still endosed witllin tho anther· 
celli!; and, lastly, the Ilistil is milch redlH'ed in size, 
willi Iho 8li!!"llIa ill somo ~ banlly at all de,-eioped. 
'I'hese fto1\'ef8 do not II('(>rete nectar or ('mit allY odour; 
from Iheir $1111111 ~i:.:(', 113 well 113 from tht> rorolla being" 
Tlldillleutar~', they are singularly incolispicuous_ Con· 

··IluI.Zcilung,'18m,p.G!i. 
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sequently illsccu do not ,-isit them; 1I0r if they did, 
could they find all en trallce. Such flo\\ers are therefore 
innuiabiy self-fertilised; ret they l)roI.luoo an abullc!­
allM of 8('(!(1. In scI'end CiI.w8 tho young cnpllules 
bury themseh'es beneath the ground, ancl the seeds 
ure there IlIlItlired. These flowers are dc\'elolxxl before, 
OT nfter, or simultnneously with tho perfect ones. 
'J'heir dCI'clopment scems to be largcly go\'erncd by 
the conditions to which tho plllllts are exposed, fOf 

during certain seu.sons or in certai n localities only 
de i ~t0f:'o.lllic or on ly perfect flowera are produced. 

Dr. ]\'l1hn, ill the a rticle aool'O refcrred to, gi"(>!j II. 

list of ':1-1 g('nera. including species which bear ftollers 
of this kind. To this list I ha\'o addod sollie genen., 
and tho authorities nrc appended ill a foot-no te. I 
hal'e omitted three names, from Tell.8Ons likewiso gil'en 
in tho foot-note. But it is by 110 mClUl1I easy to de­
cide ill nil cnses whether certain 1I01le1'8 ought to be 
ranked fig cleistognmic. }~or instnll(.'c, jUr . .BcutlUl.Il\ 
informs me tlUlt in the South of l~rnll(.'O 801110 of the 
flvllers 011 tho I'ill (.' do not fully open ancl yet set 
fruit; alld I hellT from two cxperienl'l-<i ,I.':!Il'deners that 
thii! is the CIl!IC with the "ina in our hot-houses; but 
flS tho fl owel1J do IIOt appear to be comilletely closed it 
would be imllnuient to consider them M cleistogamic. 
The 11011('1'3 of SOIllO aqllfltio lind Iliarsh plants, for 
instance of ]uIIJllnculus aqllatili" Aluma natan" 
Subu[lIria, Jll ,'C('brnlD. jUenyanthes, flncl Euryn[e: 
remllill <:loscly shut lIS long lIS they are HllO­
nl,·rg(.'(l, lind ill this conditioll fertilise themselves. 

·Oelplno.'Su l1·Op", ... I",Oiolri_ 
buli' ~,edo'~lnOIJ~l'ianw.,'&c. 
186i.I',lIO. !lulM,], ..... bo ... eY~T. 
"oIlJeU,o", II"", iu Ho ... ~ .. fully 

~i:~ I.t :;':~~'};!!':li;'·~-I:' 
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Thoy behM'O in tbis lUanner, apparently 8Il a llrotec­
tioll to their polleu, 8nd prodlloo Ollen ftowers whell 
(")l.:poeed to the air; 80 that these cases seem mtller 
difli:!rent from those of truo cleistogtlnlio fl owers, and 
ha\'o 1I0t been included in the list. Ag;lin, the ftowers 
of SOll10 1)lauts which are producC(1 ,'cry early or "ery 
Into ill the SC880n do not properly expall(l ; lind those 
might perhaps be considcred as inC'ipientiy cleisto­
gnmic; but ,"IS they do not preseut ally of tho remark­
ablo poclllinritiCl! proper to Ille clfl8S, and as I ha,'c 
not found any fuJI record of such Cil8Cfl, thoy are lIot 
f'ntcrod in the list. When, l\O\I\'o,'or, it is belic\·ed on 
flli rly good lwidence that tho ftowen on fI. 1)\8nt in its 
nativo country do Ilot open at filly honr of the day or 
night, and yet lICt seeds capable of germinfltion, these 
may fai rl y be considered as c1C'istogamie, notwith­
standi ng t\mt they present no peculiarities of struc­
tu re, I will now gi,'e ,\9 completo a list of the genem 
coutaining cleistogamic species as I hn,'o been able 
to collect. 

TA8U 88. 
},ilto/"Ge~ inclNdi"ga/~iltoglllnieSp«ia (dlit}fyll,/kT Kuhn).· 

,,=,~oo,. I .'=,,"00" £ril.khlu",(Bo .. ,i~ .. ). Dadal ..... lb .... (ACUlthaoe.). 
t: ..... ~UI(COuolylllac:ee). l>ipUnw:&Dtb...." 
Serophlll.rIa(Serophlllari ..... ). .+::ch ...... !h... " 
Uuri. " n ... lI.. " 
" ....... Ula .. Loomlu ... (Labiat .. ). 
l'rJpMaean!huf(A"Dlbac:ett). Salyja .. 
b.n!~ ..... m to Ol,t..pb ... (SJeUlJi • ..,). 

ml W 

n ..... iI,.n,l (!OO,ld ne¥(,r flndmeh 
tlo.e .... I'IBnlDgOh .. boen"'";tI~d 
booo~ .. f .. r .. l cand;""'vc. it 

~:::!u;:..l~=J.~~~~t.l ~n~le~ 
~"'!Dlello .. ~ .... K......:heninil<o .. i. 
(vol S~lIa.I.) I,.. boe .. omitted 
boo'a....,it.oem.ve'Jdoubtful 
{tOOl )Iadmowin' deteri ption 
whelher tho Io.e.r 1I0.en which 
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ntCOTTLEoon 
SY~rI·la(S1c ... ,i_). 
Sl.lpel .. (Atclopl..u.). 
.spoclilula(Ca"'r-u1..-). 
C..,nplIDola " 
HGlloaLa(I'rilllol_). 
"'un~ria«(;O)mpooll.). 
1I.~",,",rl_(C .... lr.r.). 
V;"I.(Vl~I._). 

Uellulb"Q"Ql{Ci.llo6lO). 
~. " 
I'Ho.I.()laI ... .,..). 
OuJkh.a •• ,UaVI.lpi,hi.aONO). 
A'r!ea.,.. .. 
c. ........ 
J .. ...;. " 
l'.lypla{PoIy,a1 .. ). 
1"'~IIo .. (n.l.oaml_). 
o.a1 .. (O' .... t.o.). 
0-010 (l.epml_). 
1' ..... blllO " 
Chal""UDla .. 
Slrlooanlh ..... 

hsY(! no I)(!l.al. or "~IJ"l1lIIn one., 
"odb.rrou.l.,ucu.cruone,a ... 

~~~fto,:,~I:eu~\~r ,,!~:;~ 
r.rOd"06rrul l.an,llherefore pro­
.t>IJ...t .. mal~ MOI'f'O'I'erin 

=::;!:§~:IM.~~DI~ 
~;"'y:r.:~~~ ~u:: 
i\!lmeua Of at ....... " 

I h ... ud\le<lkllhellitlherol­
Io.ing~! ae ... n.lAea.,u-, 
wwhlch_J,Srotlin'Joon,a1 
otJ~.' ( .... o .. don),ne • .eriea,mI. 
1.187'2, p,16L. Wilh rc.poctto 
S.h-i. _ Dr. Alehcnon In • &I. 
Z~ill.ng,'I87 I ,p.M5. "·orO.y_ 
boph ... an,l :-J~t.agin;" _ Asa. 
O .. y in 'A'~riCfr," NMu .. luot,' 
~01". IbiS, P. 61.1'l. l-'l'OfI' Dr. 
T ...... y', &<)('(IUOI .. r 1I<J1.w..i" 

tfui,'; Soll!"ll~' ~~:!:~J; I~~ 
maulrl!lMlh.tlhlop!aolprod"""" 
tnIe deiolOpmie fIoyera. For 

Dl/X1n'~~""lI&. 
Leopodeu(IA", ... I_). 
Vw:ia 
..... thr"':' .. 

~::;:':p~ I .. 
A"'phl(JOrp". " 
Olrd ., 
0.1.",1& 
V ..... J.ei. " 
0._.,,(0.-'_). 

Jam ..... (h • ..-). 
.........io (OramlMa). 
Uord...... " 
Crypcooud,.. .. 
c..... ... U .. (C-... li_), 
lI""""Iwma(Po.""If_). 
&bo.b"'lkia(Or.,,~). 
Cauley" 

~-::;"':l~': 

Pa~oQi. IeeIloocUin'8il'IIDS-­
t.crocht.l d. G~IJ.o:h, Nal nr, 
l-·rellodc,'Oet,2<I,1871,p.OO. l 
haveBddoo'I'helrmilno, .. rrnmthu 
_"'lg~.eubyll r.Fillj,"et"IIld;o 
hi·_r",ll~nIW<lfkoo'A""j ... 
liano..,hid,' II "ppoonlhalthe 
fto.~otlhill'lanllniI1lD.I;1"(I 
bomeneytrope1l,bultMYdonoot 
.~r«>hered-'.In.i .. Nut 
ilothl. In._with the Ilowe .. of 
_in opec;' f1l ~:pid",dlOll, 
Ootller·,<te·(_-.lNiiliQD 
oI:my '~·ordl .. ti<>a orO,,"bi,! .. ' 

~~~I:~~I~I~~~~ 
fi~f.h~~~·~~,~::11o:~~n.!I\': 
S::~to21t~~~!~",~~;' ~~; 
!£~~~hE:~:~E;: tE: 
l>O.lI.i«diomr 1eII, 
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'l'he first point that strik~ us in considering this list 
of 55 gcnera, is that they nre very widely distributed 
in the regeulble series. 'rheyare more oomlllon in the 
family of the Leguillinosro tlUUl in allY other, and next 
ill ordcr in that of the Acanthaccro and nfalpighiaccre. 
A largo number, but not all the species, of ccrtaiu 
genera, fL'j of Oxalis and Viola, bear cleistoga.mic fL'j 
well as ordinary flowers. .A. second point whieh de­
serves notice is that a considerable prol>ortioll of the 
genera produce more or less irregular flowers; this is 
the case \lith about 32 ontof the 55 genero, hut to this 
subject I shlill recur. 

1 formerly made mallY obscrrations ou deistogamic 
flowers, hilt ollly a few of them are worth giving, sinee 
tho appearance of all admirnble ]lfil)()r by Hugo yon 
Moh!: whoso examiuation \lfL'j in sollie respects mllC!1 
moreoomplcte than mine. ilis paper includes nlsoo.I1 
illtere~ting history of ollr knowledge on the subject. 

Viola oo1lina.-The calyx of tho cleistogamic flowers 
differs in no respect from that of the perfect ones. The 
l)()tais are redueed to fire minute scales; the lower ouc, 
which represents the lower lip, is considerably larger 
than the others, but \\·ith 110 traco of the spur-like 
nectary; its margins are smooth, whilst those of tho 
other four seale-like l)()t'lls are papillose. D. :Miillcr of 
l;psala says thllt in the specimcns wbich 110 obscn'cd 
the petals were com pletely ubortod.t The stamens UN' 

I'err small, and only tlte two lower ones /ITO provid~l 

with IInthers, \\lti(Jh do not oohere together liS in tbe 
perfect flowers. Thc anthers ure millllte, witb tho two 
cells or loculi rcmurknbly distinct; they conh,iu Y('ry 
little pollen in comp!lTison with thoso of the l)()rfect 

• 'Dol. 1",:t"nl:,' 1S63. p. SO'J- ""pcr oont&.n~ th,; a ... t r"ll • ,d 
28. ....t'.r""""vaa.,.,untof.nycle .. '" 

t Ibid. 18,;7, ]0. ;30. Thi~ gami~ Ilo~·er. 
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flo"'en!. '1'he oonnectire eXI)fluds into a memlmmons 
hood-like shield which projects aoo,-e the IUltheN-eIls. 
ThClie t."-O lower stamens hM-O 110 ,'csl ige of the curious 
IIoppNltinges which lICCrctO uectar in Ihe perfect fl owen!, 
'fho three other stamens are destitute of anthen! and 
111I\'e brooo:ler filaments, witu tueir le rmilllli membrnn­
OIlS expansions /latter or not 90 hood-like as th086 of 
Iho tllO nllther ifcrous stamens, '1'he pol1eu-gnliuJ:l hare 
n'lUnrkuuly thin tmnsparent coots; when exposed to 
the nir t ht·y Sllri \'el up quickly; when plru:e<l in \later 
Ih<'y sllell , IInti are then ~irMl of all inch ill diameter, 
and therefore of Slllaller size than the ordinary pollen. 
groins simil1lrly treated, which ha\'e a diameter of 
l;,~-,},} of till inch. In the cleistogamic /lowers, the 
p"l1cll-gnlins, (l8 far as I conld see, neW!r naturally full 
out of the a llliter-eells, bll t emit their tubes through a 
pore ilt the upper elld. I WIUI able 10 tnlee the tubes 
from the groins fl(Jme way down the stigmn, Tho pistil 
i~ I'<,ry shorl, \Iith tho style hoohd, 80 tha t its ex-
1l('llIity, which is a little elllnrgod or funnel-shnped 
IIml l"C presents the stigmll, is di rected do,,-uwurds, 
heing C()I'er('(1 by the two mcmbmnOIlS ex pansions of 
thennll ll'rifcrous stamens, It is rcllulrknbte Ihnt there 
is an open 1)ll883~e from Ihe elllnrged funn (· t-shnped 
t'xtrcmity to \\'itbin the ol-ariulIl; this Willi m-ident, nll 
@tight pr.:'-~\Iro eauscd a bubble of a ir, whiel! had ~n 
drn"ll in by fl(JUle accident, to tml'{'l frt~ ty from one 
('n,1 to the other: a similar po.ssage " "!18 Obs<'fI'('(} by 
Mi(,hll l(,t ill V, alba. The l)istil th<,refuro difTers con-
8id('nlbly from that of the perf<,('t fl o\\"(>f; for in Iho 
Inlt(' r it is 1l1lH:-h longer, nnd stmight Ilith tho exce\,,, 
tiun of Ihe rrdllllgularly bent stignul; nor is it per­
foroh·d hy all open p!lllSllge. 

'1'110 IIrdinnry or perfect flowers have been sni(l by 
ROme aut hors 1101'1'1' to IJroduce capsules; but this is au 
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error, though only a small proportion of them do so. 
This appears to depend ill some cases on their anthers 
not cOlltaining cyen a trace of pollcn, but more gene­
rally on ~a not visiting the flowcrs. I twice coyercd 
with a. net a. group of flowers, and marked with threads 
twelve of them which had not as yet e:t})lInded. 'I'hia 
IlTeCaution is necessary, for though as Il. genenll rule 
the perfect flowers appear cOlliliderably before the 
cicist{)glilnic ones, yet occasionally some of tJlO Illtter 
o.re produced early in the season, and tlwir capsules 
might readily be mistaken for tllOso produced by the 
perft..'Ct flowers. Not one of the tweh'e marked perfect 
flowers yielded a capsule, whilst others under the liet 
which llM been artificially fertilised produced five 
capsules; and these oontained c:tactly the same aver­
age number of seeds as solUe callsules frolU flowers 
outside the net which had been fertilised by bees. I 
ha\'e repeatedly seen Bombil$ !wrlorum, lapidaTiu., (md 
a third species, as well as hi\'e-bees, sucking the 
flowers of this ,·iolet: 1 marked six which were thus 
yisited, and four of them produced fiue C!IllSUles; the 
two others were gnawed off by some animal. 1 
watched BombUJl !wrtorum for some time, and when­
ever it came to a flower whieh did not stand in a con­
venient IKlSitioD to be sucked, it bit a hole through the 
sllUr-like nootary. Such ill-illaced {lowers would not 
yield any seed or leave descendants; and the plants 
bearing them would thus tend to be eliminated through 
natuf>\lseleetion. 

'rlle seeds I)rodueoo by the d eistogamic and perfect 
flowers do not differ in appearance or number. On 
two occasions I fertilised sc\'cml perfoot flowers with 
l;ollen from other individnals, and nfterwards marked 
some deistogamic flowers on the same plants; and the 
result was that 14 capsules produced by the perfect 
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Rowel'fl contained on an Iwernge 9' 8:; see<ls j and 17 
capsules from tho cleistogamic OIlC9 contained 0'01 
IIOOds,-an amount of difference of no significance, I t 
is remarkable how mnch more quickly the capsules 
from the cieistogamic nowel'fl are deyeloped than those 
from the perfect ones; for iustance, sol'erol perfect 
flowel'fl were cI'Qf!a-fertili&f'(1 on AJlril14th, 1863, and a 
month Ilftenranl.s (l\lny Ijtb) eight young cleistogamic 
flowers were marked with threads; and wh{'n the two 
sets of enpsulcs thus )lro<iueed were cOllllNlred on 
JUlie 3Td, thero wus scarcely any differcnce LctwCCIl 
thcm insizc, 

Viola odorala (white-flowered, single, eultimted n1-
riety).-'l'he petals are reJlrest'uted by mere ecalCfl as 
iu Ihe last species; but differently [rom in the last, 
aU fh'c Siamens arc )lrol'id('(1 with dimilllltiro anthers. 
Small bundles of pollen-tubes were traced from the 
five anthers into the somewhat distant stigmfl, The 
clIJlsulcs produced by theBo flowers bllry themselyes ill 
the soil, if it be loose enough, and thero Illnture them­
II('h'es.- J:.ccoq says that it is only tllcsc Intter enp­
@ules which IKl8SeSiI elaslic YRh'cs; but I think this 
m\~t. be a misprint, as su('h mlycs would obliuusly be 
of 110 IISC to tho buried cap8ules, but would 8Cn'e to 
s{'atter tll(l seeds ofth<' sUU-ncrial ones, as in the oill<'r 
sp{>('ics of Yiolu. It is N'!lIlnrknble that this 1)lalll, ae­
I'ordillg to Dclpino,t 1.10(>9 not produee cleist0S'.unic 
I\"Wl'rs iu one po.rt of Ligllrin, whilst the I><,rfect flowers 
lire th<,re abundantly fertile; on tho other hand, 
l'leistogHmic flowers are produced by it lIear 1'lIriu, 
.\nother {act is worth giving as an iustall('(\ ofcorre-
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11\100 dcn~loplUellt: I found on a ]l\Irple ,-ariety, 
ufter it ban produced ils !.eMcct double flowers. nll,1 
whilst the white single variety "-M Jx>nrillg its deisto­
gamic flowers, mUIlY bud·like bewlics which from their 
position on tho plant were certainly of n clcistogamic 
IIl1ture. '1'hey ('on~iJltcd. lIS could be 80('11 on bi.seeting 
them, of a dense mlUlll of miunte scales cloeely foltled 
o,'er one another, (>Xa(:tiy like a cabbage-head in 
miniature. I could Ilotdetect lilly staUlcll~, amI in the 
plnN of tIle OVllriulU thcro WM a Ijttlc ccnlnd ('011111111. 
'1'110 doubleness of tho perfect floll"('1'8 hMl thus sprt'll.\1 
to I}IO cleistogllU\ic ones, wh iell therefuro were ren­
dcm\ <Jll ite sterile. 

l'ivla hiT/a.-The lhe stll.mCI1ll of 1110 clcistogamil' 
flowers are pro\-id('(\, lUI in the illst ea.<Je, with small 
Blithers, from all of which Jlollen-tubes llrtlC('('(1 to the 
stigma. T he ].Ictals aro not quite 80 much reduchl 
Ill! in Y. tXlllilla, lind tho short llistii instead of being 
booked is merely bent into Il rectangle. Of SC"eral 
perfect flowers wLich I saw "isited by h ive- nnd humble­
bees, six wcre lIulrked, but they producc<1 only two 
capsules, &Owo or the others baying been acdllcnlally 
injnred. M. Monnier '1'118 therefore mi91aken iu this 
0080 lIS in tbat of Y. odorata, in 8uppoeillg that the 
I>crfoct flowers alwaya withered away al)(iaiJorlNl. He 
silltes thnt tho pcdullcle!l of the clcistog-rtluic flowcf8 
cur"o downwards nud bury the oWJ,rie~ benc!\th the 
8<) il.- I Illay hero n/hl that l~ri t:r. !1iillcr,lI.s T Ilcne 
from his brother, hna fOlllld ill the hig-hlands of Sonth­
ern Brazil a whilc-fto~'ered species of ,·jolet which 
bears subterraneAn cJeistogllmic flowers. 

·Tb~$t.~l.oaretak"" '!'VI" 1'..0(.-" Olive'.eu",Uen\ 
art"'lelnth,,'Xaj.!H.t. lte'-;e"': 
Jnly I1llJ2,p.Z3S. Wilh "-'I~t 
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J'iola "alla.-llr. Scott 8(-'nt me &ee<ls of thiB Tmlian 
species from the 8ikkim Temi, from which 1 rnised 
IlIiUly pl'Ullil, and from these otller seedlill J.,'tI during 
wrCNI succcssivo gencrntiolls, 'fhoy lJl'Odllccll nn 
IIbulld,lllce of cleistogamic flowers during tho whole of 
each SUlllmer, but no,'cr a perfect one. Whcnl'Lr. Sc<Jtt 
wrote to me his IJlanls ill Calcutta were behaving simi­
larly, though his collector saw the SIK!<!ies ill flowcr in 
ilil Ilati,'c .ite. 'L'his case is yaluable 88 showing Ihat 
"'e ought not to iufer, II! hM BOmetimcs Ue<>n (lone, 
that 1\ spc<'ies doeg uot beur l)Crfoct flowers when grow­
ing IlIltllriLlly, OOcaulje it produccs only deislogamic 
flowers ,1ll(ler culture. 'I'he calyx of these lIow('rs is 
8I)metimcs formed of only three !!Cpols; two being 
actually suppressed and not merely oohereut with the 
otil('TS; thiB OC'Currcd with fl,'e Ollt of thirty 110"'('111 
whieh were eumined for this)lUrpose. 'fhe petals are 
r('prC8l'nted by extremely minnte scales. Of the sta­
lIums,two lK-llr anthers which areilllhe8ll.IiIestnteas 
in tho pre\'ious species, but, IIlI fM Il8 I l'vuld judge, 
each of the two cells contlliu('(l only from 20 to ~,j de­
licate trunspnrent pollen-gnlin~. These emitted their 
tubca ill the usWl.I muuner. The throe other 8hlUwn8 
bore "cry minute rudilll(·ntnry Ilnthers, one of which 
"'118 genernUy larger tlum the other two, but n()ne of 
them ('()nlained any pollen. 1n one instance, however, 
tl. single cell of tile larger rudimentary /llIther in­
dmled a liule polJen. The style consist.s of /I short 
flattened tube, somewhat expnndcd at its uPI)Cr elld, 
and t1lis tonns 1111 ol)C1l cliannel leading into thc 
tJvllrinm, Il8 described und(·r V. eanina. It is slightly 
bent klwllrds the two fertile anthers. 

Violt, .Thxtbur!11u"ana.-'l'hiB speeics bore ill my hot­
hOllso during two yenfll /I multitude of clcisklgnmie 
tlOll'crs, wilicll resembled ill all respects 1liOl;O of the 

© The Complete work of Charles Darw ,Onhne 



320 CLEISTOGAlflC n.oWEll~. 

last IIpeciCII; hut no perfect ones were )lrod uced. Mr. 
Scott inform' me that in India it bears perfect flowers 
only during the cold &eaSOn, and that these are quite 
fertilc. During the hot, and llIore C8jW'eiaUy during 
tll(' ruillv IIeIl.8On, it bears iII\ ahun(lallOO of c1ois-to­
gamic fI ~wcrs. 

U any otlier spooics, besides the fh·c now described, 
proJuoo c1cist()glllll ic flowers; this is the casc, tWcord· 
ing to D. Miiller, i\[ichnict, Von Mold, nud H efmann 
]'lil\lcr, with V. elatWr, lancifolia, tyivaiica, palusiril, 
mirabilu, bj~, ionodium, and biflora. But V.tricolor 
does Ilot )lroduoo them. 

Michalct B&SerU that V. pa/ulin"' produces near 
l'ari8 ouly perfect flowers, II-hieb are quite fertile; but 
Ihilt \I"hen the IllaDt grows 011 mountains eleistogamie 
fl owers are producod; and 80 it is loIith V. bijlQra. 
The 8ilme author states that he has seen in the case 
of V. alba lIowel"8 intermediate ill structure between 
the I)('rfcct lind c1e istogamic ones. Accortl ing to M. 
Boisduval, an lmlian species, V. RUfpii, UC\'er bears 
in France" des /leurs bien apparente8, ce qui ne l'em­
Ji'ChepMdefructifier." 

it i8 interesting to obsene the gradation iu the 
abortion of the pnrts in tho c1eistogllnlic llowera of 
the sc\'eral furegoing s])OCiCil. It 8PI)C81"8 from the 
statements by D. Muller nud Yon Mohltbat. in V. flli­

rahili, tile calyx does not. rcmaiu quite dClfled; aU five 
stamens arc ])fOO\'ided with anthers, and IlUme pollen­
grains prooo.bly filII out of tho cells on the stigma, 
illstead or J)fotruding their tubes whi lst sti ll enclosed, 
113 in tho other specics. In V. liirlil illl fh'e sla­
mells are likewise IInthcrifewlllI; the l)('t1l18 are not 
ij() Illllch redllced nnd the ])istilnot 80 Illuch modifh'l! 
as in tbe following species. In V, nMIt alii) eiutior 
voly two vf the stamens properly "*D.r uillbers, but 
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sometimes ono or e.en two of the othen are thus pro­
\'idcd. Lostly, in V. tanina ne.er more thnn tl'l"O of 
tho stflmell~, 8.8 fflr as I OO,·e IICCn, benr anthers; the 
pet'lb nre much more reduced than in V. hirla, and 
BCMrding to D, )[iiller nre sometimes quito absent. 

Oza/il a.cetoseJla.-The c1istenco of cleistogamic 
lIollcrs on this Illant was discoycrcd by i'lichalet.­
They hfwo been fully described by Von J\lohl, find 1 
can ndd hardly Anything to his dcscription. In Illy 
Bl"-'Cimcns tho Ilnthers of tho fi\'o long('r stflmens wcro 
ll(·nrly on n lovcl with the stigmas; "hilst tho smaller 
and less plainly bilobed authers of the 6vo shorter 
stamens IItood con.siderably belol\' the stigmas, 80 tha.t 
th(·ir tubi>s lind to tra,'cl somo way upwanls. Ac­
cording to 3.l ichalet these latter nlllhen nre some­
times quite aoorted, In ono case the tubes, which 
ended ill cxcessivcly fiuo points, were IICCn by me 
stretclling upwnrds from the lowcr imthen towards 
the 8tigmns, which they had not as yet rCllCh<!d. My 
plnnts grew in pots, flud long after tho p('rfect flowers 
Im,1 withcred thoy produced not only cl('istogo.mio but 
II few minnte opcn flowers, which wcre in nIL inter­
medi'lte rondition betll·een the two kinds. In ono of 
th('SO the pollen-tubes from the lowcr anthCNI had 
reach('(1 the stigmas, though the flowcr was 0l)(!n. 
'fhe footstnlks of the clei."togamie f1oll·cn are much 
shorter than those of the perfcet flowefl\ and are lit> 

much oow('(1 dOWIlII'l1rdS that they tend, aooording to 
Yon Molll, to bury themsehes in tho 111068 and de8l:1 
1£'I1\'e8 011 the ground. Michalet a[so My8 thnt they 
nTO often hypogcun. I n order to 8lICcrtnin the IlUlIl­

Jx>r of 8CC([s producM by these f10WCNI, 1 mllrkc~:t cight 
of them; two fnilcd, one cast iti! sccJ abrood, !Iud the 
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remaining fin~ contained on an a\'(Imge 10-0 8eefb 
per capsule. Thill is rather .00,'0 the I\\'erage 9'2, 
which elcH'n capsules from pt;>rfect ftoll'cn fertilised 
with thcir Olll'U I)OUen yielded, and considemLly .OO"fe 
the lwemgo 7'9, from the capsules of ll<'rfl!Ct ftollen 
f<'rtili~ with 1)OlIeu frolll !inother phlllt j Lut thig 
1nlt('r r(l8ult must, I think, have iJ.N.n uccid~'ntu1. 

HildeLrand, whilst searching Yilrion$ lI erooria, ob­
scmxl that many other sl)Cciee of OXRlis besides 0, 
acelQ8tllu produoo clemtogamic f1oM'n j. and 1 hear 
from him that this is the case witll tho hctel'Q8tvled 
trimorphic 0, i1UUr1lll/a from the C'lpe of Good Jlope. 

O;rol~ (Biophytum) aen.itira.-'I'hit plant it rnnkl'd 
Ly mrmy botanists as a distinct genus, but Il8 • sub­
genus Ly Bentham snd Hooker, ),[allY of the early 
Howen on a mid-styled plant in my hot·house did not 
oJlen I)rol>edr, and were in all intcnnediato condition 
betwccn dcistogallllc and l>erfC<.'t. 'I'heir pctuls varied 
from a mcre rudiment to about IUllf their ]lroper size j 
lIo\'crtilele88 they produced Colpsul(>s. J RUributed 
th(>ir stilte to unfu\'oumblo conditions, for later in tho 
SC/l!JOn fully expanded Howers of t.ho prop('r size al'­
lX'ared, But Mr, Th"'nites aftel'\\nrds IICllt me from 
():yll)1I a number of long-stylcd, mid-styled, and !!hort­
styled ftolll"Cl'-tltalks I'TeSen'ed in sllirits j find on the 
SHllle stalks with the perfect flowers., 8011\6 of which were 
fully eXl)fIndcd find othen still in bud, there were 
SUnil! bud-like bodies containing mnture pollen, but 
"'ith thcir calycee closed.. These cleistognruic flowers 
110 not differ much ill structure from the perfect olles 
or tho corf('Sponding form, witil tho exception dint 
their I)('ta.ls are reduced to extr('mcly luillute, oordy 
visible 8miC'!!, which adhere firmly to the rOUlI\\ed 
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bMe8 of the shorter stamens_ Thrir stigmas al"(' mucb 
less papillose, and smaller in about the ratio of I ;} to 
20 dil-iilions of the micrometer, as measnred trall8-

\"cl"8Cly from apex to apex, than the stigmas of the 
perf<'<:t 11011"('1"8_ 1-hc iltyles arc fUrrQlloo longitmlinnlly, 
lind. arc clothed lIith simple WI well as glandular haiN, 
uut only in the cleistogam ic flowers produced by the 
long-styled (Lut! mid-styled forllls. '1'lIe 'lnthrrs of Ihe 
longer st.rtJll(:nsuro !I little slIlnller than the CQrJ"('8I)Qnll­
illg ones of the prrfeet flowcrs, in about tllO ratio 01 
11 to 14.. Thcy dehiscc properly, but do not apI)(.'!U 
to conlflin much poll('n_ )Jany pollcn-f!"rniIlS \\Cl"\l 

lltt..lCb{'o.i hy short tubes to the stig'lllfI.'J; but mallY 
othel"8, still rulbering to the anthrrs. had cmiUNI 
tlll'ir tuOes to 1\ collsiderable length, II-ilbollt l,al-iuK 
come ill contact lIilb the stignu\9. Lil"illg' plants 
ought to be examincd, u.s the stiglllM, ,It lellSt of thl" 
long--styled fo rm, project beyond the calyx, nml if 
\i~it('d by illsrcts (Ilhich, however, is n'ry illll'robal,I(,) 
might be f(-rtiliscd with 1)Qllen from 11 prrf(~t fllJl\eT. 
The most singular fnet lloout the lJr(,SI'ut !!I~titll is 
thnt lcmg-st)"lcd e leistogamie flOIIT'rs nrc IlrodueN Ly 
the long-slyletl IJlallts, and mid-stylt"tl Ill! \\t'li a~ 

~hort""'tyled c1dstogamic flowen by th(. otlu·r tllV 

r.mllSj 80 Ihnt there are three kindill of til-illlO!!",uui.· 
an.1 three kinds of perfect floll-eN pn)(\u('C(i by Ihi'l 
(file SIle('iCflI )l06t of the hctefO>;tyied BpcciCfl of 
Oxdia are more or k-@s sterile. Ill,my l1h<!olutrly 11<', if 
illegitimately fe rtilised with tiwir olll\-flJrm I)QUell. 
It ill thC'rcfore prob.\b\e that tho 1)Qllcn of the clcistv­
gilmic 1I0we1"8 iu-.s bc<:-n modified in \)Qllrr, 8U Ill! to act 
un their own stigmUJ!. for they yield l1n almn(\unC{' ,,{ 
lII't'Ii8. We lIlay perhaps acCOUJlt for tho deistogHlIlk 
Bowers oollsistiug of the three forms, through the prin­
ciple of correlated growth, by which the el('i~ttlgalllic 
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lIowers of the double violet hal'e been rendered 
double. 

V(lnde/lia"urnmulariJolia._Dr.Kuhn hlUJ collected­
"II the noticell with respect to deiawgamio flowers in 
this gcuu9, ami has described from dried specimcns 
thOde produced by an Abyssinian spc-cics. jUr. Scott 
!;Cut mc from Cnlclltta secds of tho above common 
Il!(lillu weed, from which mllny plauta wcre success. 
h-cl), reised during sevenll yonrs. 'J'ha cleistogamir 
1I,)llcn are wry small, being whall fully mnturo under 
~'tJ or all iurh (1'27 mm.) in longt1l. 'l'he calyx does 
lIot ol)Cn, and within it the delicate transparent coroUa 
rcnmiull d08Cly folded over the ol'arillm. Thero are 
(luly h'o nnthers instead of the lIormalllumJ.x.r of fonr. 
and their filaments adhere to the coroUa. 'rhe cells of 
the anthCMI din· rge DlIICb at thtir lower cnds and 1m' 

"Illy 1Z0 Oflill illCh (· 1811ll1ll.) ill their longer diameter. 
'1'h('y ('Qnl,lin but few poBcn.grains. and these emit 
their tubcs whilst still Irithiu the IInther, ~I'he pistil 
is l'Ny shorl, and is sunllounte<t by 8 bilubcd st igma. 
M the Ol'My grows the two anthers together lI'ith th!" 
shrirelled corolla, all attil('hed by the drie<l poUen, 
tubca to the stigma, are tOni off and carried upwards 
in the shllile of a little cap, 'fhe l)Crfect fiowen gene­
ntlly appear before the cleisWgalUic, but SOmetimes 
Silllllitaurously with ihem. During one season a large 
n"Illl,)(>r of Illants produced 110 perfect flollers. It has 
bei>n asserted that the latter nel~er yif'ld capsules; lout 
this is a llIiSI"kc, as they do 80 e,'en wlLcn illsoots arc 
excluded. Fiftccn capsules frolll cleistognmic flowers 
Oil plallts growing under flll'OLLfllble conditious con­
tlline<1 on fin M'crage 6-:1'2 gccds, \Iith /l. mlixilllum of 
87; whilst 20 clipsules from 1)181118 growing lllueh 
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croll'ded yicldcd an a"crage of olily 48. Sixt('('1\ Cflp­

lIule;! from pcrfect Rowen artificially cl"QSS(.'(l with pollcll 
from another plant contained Oil "" Il"erago 03 8e(.~ l~, 
with" ma.:tinllllll of 137. 'l'b irteen capsllle;! frum sdf­
fcrtiliS(!(l perfect flowenl gino an lU'emb'"e of 62 8e(>(1~, 
with 1\ IIlflximlllU of 133. 'l 'berefore tho capsulCfl from 
the elcistogflmic flowcrs contained fCII'cr seeds duUl 
thoso from pcrfcct flowers when cross-fertilised, find 
slightly more thun those from perfcct flowcn self­
fertilised. 

Dr. Kuhn \)clic"CfI that the Abyssinian V. seuijlQrlt 
does not diffl'r specifically from the fON'going spcdC!'. 
Bnt its cleistogamic fl owers apparently include four 
anthers insumd of two u.s aool'o dCilC.ribed. 1'ho plnnts, 
moreover, of V. ~jl()ra prodllce subterrallCIIIl rllnner!! 
which yield capsule;! ; and I ue,'er SIlW 11 t race of ~lIeh 
runnen! in V. nummularifolia, although lnallY pl flUL~ 
werocnlti mted. 

Linaria spuria.-lHichalct says· that short, thin, 
twisted brllllchcs arc developed from tho buds in tilt' 
axils of the lower leaves, lind that th(>sc bury thrill­
seh'e11 in the ground. They there produce floll"('1'S 
Ilot offering any peculiarity in srrnetnre, excepting­
that their ooroll lUl, though properly coloured, are '\1'­
fonned. These fl owen! may be renked as cleistogallli,', 
lUI they are de\'clopcd, and not merely drawu, benC>flth 
theg-round. 

Oncnil toiumM.-Plants were raised from 8C«Is /l(>lIt 
me froill NorthCMl ltaly. 1'h6 8('p'l J.s of tho deisto­
gamic Howen! uro e longated and closely pressed to­
gether; tho pe tllis ure much reduced in Si1.c, 0010111'-

108lJ, nnd fo ldod 0\,(>1' the interior orgllllS. Tho tlla­
menlil of tho ten etnmens are united intontuUc,nnd 

· · llull.Soe.I3ot.deJo ...... ooe,· totD.Y\i. I800,p. tG8. 
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this is IIQt tIle ease, accordillg toO VQn i'IQhl, with the 
cleistogllmie flowers of Qther Legnminosre, I 'ive Qf 
the stamelU! are destitute Qf anthers, and alternate with 
the th'e thus provided, The two cells of tho anthcrs 
nre minute, rounded and separahxl from one another 
by connective tissue; they colltail\ but few pollen. 
grains, antI thC1le have extremely delicate coats_ The 
pistil is hook·shaped, with a plainly enlarged stigma, 
which is curled down, towards the anthers; it there_ 
foro differs much fron~ that of tho perfect flowcr. 
During the year 1867 no perfect flowcrs were pro­
(luced, but in the follo,,-ing year there were both 
perfect and cleistogamit: ones_ 

OllClIis minlltissima.-1fy plants produced both per· 
feet an(l eleistogumic flowers j but 1 did not examine 
the latter. Some of the formef were crossed with 
]JQJlen from a distinct plant, nnd si:'( capsules thua olr 
lained yielded on an a,-crage 3'66 seeds, ,lith a maxi· 
mum of 5 ill one, 'f weJre perfect flowers were marked 
nnd allowed to fertilise themselves spontnllcously under 
II net, and they yielded eight capsules, contnining Oil 

an average 2'38 seeds, with a ma:'(imllm Qf 3 in Qlle. 
Fifty-throe eflpsules produced by the eleistQgamio 
flowers contained on an average 4'1 seeds, so that 
thosc wefe the most llroducti,'c of all; and thc sceds 
thcmselves looked finer eveu than those from the 
crossed perfect flowers. According to Mr. Bentham 
O'lJart:ijlora likewise bears cleistogamic IIQwers; alit! 
he informs me that tllesc flowers are llroducoo by all 
three species early in the spring; whilst the perfcet 
Qnes allpell1' afterwards, and therefore in a reversed 
order comparcd with those of Viola and Oxalis. Some 
of the species, for instance Ommi8 0011'1/11116, bear a 
fresh crop of cleistogllmic flQwers in the autumn. 

Lathyru8 niBIQ/ia apparently offers a case of the first 

W rk rwn nli 
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Sillb'"6 ill the production of c1eistogamie flowers, fur on 
plant. growing in a stllte of nature, many of the flowers 
lIe,·er expand Ilnd yet produ<.>e fine pods. Some of 
the buds fU"O 80 large that they seem on the point of 
eXj)(\lIsioll; olhel"!lllre milch 81ll/l11c r,lmtnono 8Osllla1l 
us the Irue cit' islog;unie flowc1"9 of tho foregoing" 
spccics. As I nu\rkcd these buds with threa(\ and 
c:-;amincd 11Jem dllily, there could be no mistllke aboul 
their producing fruit without iJJlvillg cx punded. 

Sc"cml othcr .Leguminous genem Ilro<l lIce clcisto­
galllic flowers, IlS IIIny be SC1!ll in the Ilre,·ioll.s li.st j bUI 
much d0C3 not appear to be known about them. Von 
iUohl 8Ilyl that thcir petals are commonly nldimcntury, 
that only a fowof the ir anthers are din-e loped, their 
filnmenu are not united into a tube lIu(1 their I)istils 
are hook...sha-J}ed. In three of the genem, namely Vieiu, 
~'unphicnrprea, and Yoom\zeia, tho clci.stogatnic flowers 
arc llr()(hu:cd on lubWrmnean StCIllS. Tho perfect 
flowers of \'ooudzeill, which is a cultivated plnnt, nre 
suid n(,,'(' r to produce fruitj- but lie should rememlJer 
how often fertil ity isaffcctcd by cultivation. 

Impaliell.jult'a.-?!Lr. A. W. Jknnett hIlS published 
an cxcellcllt de&criptioll, with figures, of this plllllt.t 
11e sho~'5 that the cleistogamic lind perfect ROlll·ers 
differ in structure at a ,·ery early period of growth, 80 
that the <'xistence of the fonner cannot be due merely 
to the arrested de\'elopmentof the latter,---& conclu.siOIl 
which indeed follou from most of the Ilroviou.s de­
serillliolli. Ur. Bennett found on the oonks of the Wey 
that tho plants which bore clci.stogmuic flowors alone 
wero to thOll6 bearing perfect fl owcf"ll as 20 to 1; but 

-c:::om. do llello ('Joomal 
Linn.Soc.I~'rnl.:li.1810,p. 
2.)I)~rtlc:nl.tI1.uended IOtbe 
fIowerlll( &lid rruilingolthil 

AJ"rlclu.pb.nl,wbLthlllOQ\eti<nel 
culli ... tedinBn.1i.1. 
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we should remember that. this ill a naturalised speeies. 
Tho perfect. flowel1laro usually barrell in England; but 
Prof. Asa Gray writiJa to mo that after midsummer in 
tho United States BOlllO or many of them produce 
capsules. 

Illlpatien8 ooli-me-lallgere.-I caD add nothing of im­
portMloo to Yon )'[ohl's description, excepting that 
0110 of tho rudimentary pctaLs shows a ,"estigo of a 
nectary, as lIr. Bennett likewise found to be the cn.sc 
II-ilb l. fulva. A.<!: in this latter species all lh'o stamens 
pruduce some pollcn, though small in amount.; a 
single anther contains, llcoording to Von MolIl, not 
more than 50 gminR, and theso emit their tubes 
while still enclosed within it. The i)Ollen-gmins of the 
perfect flowcrs arc tied together by threads, but not., 
80 as far lUI I ooulcl see, those of tho deilltogamie 
i1o,,·ers; allli a pnJ\'i~ion of lilill kind would hero ha,'o 
been uIICiC8ll, as the groins call no,'er be transported 
by inllccts. Tho ftO\\CI1l of 1 balsamina flrO visited by 
humble-OOcs: and 1 fUn !llmost sure that this ill tIle 
('lUI(lwith the pcdect ftowers of 1. no/j.me-tangere. From 
the pcrfect ftowel1l or this lattcr SI>Cf'ies ('<"'cred with 
8 lIetelO\'enIll)Ontanoously self-fertilised c8pslllesweI'C 
llrodllced, lind these yielded on 1111 M'cmge 3'45 seeds. 
Somo perfect fl owers with their 811thel1l still containing 
tin !\bundance of 1)011(' 11 were fertilised with pollcn from 
n distillCt lliallt; and tho three eap.'!ulce thus llroduced 
contained, to Illy surprise, only 2, 2, 811(1 1 seed. As 
I. balBamillA is proterondrolls, SO probably is tIle pre­
Rent spccice j a!l(1 if SO, cross-fcrtililllltion was effected 
by mo at too early a period, and this Illay account. for 
tho capsules yielding 80 few seeds. 

Drosera rotundlfvli«.-'l'he first flower-stems which 

• II. ) IOllcr, 'Ole ller",chtung,'.t~. p.170. 
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l,"ere thrown up by somo planu in my groen-house 
bore only cloistogrunie flowers . Tho petals of snmll 
sizo remained JlCrmanently clOl!Cd o,'er tho repro­
ductivo organs, but their whito tips could just be 
!!Cen between tho almost completely clOlled sepals. 
'rho ])QlIen, which was scanty ill amount, but not 80 
scanty as in rioja or Omlis, remained enclosed 
within the antllCrs, whenoo tlu} tubes procccdod and 
penctrnlcd tho stigma. As the o\'llrium swellC(1 the 
little withered corolla was carriC(1 upwards in tho 
fonn of a cap. 'l'heso cleistognmio llowers prOOueC(1 
1m abundance of seed, Later in tho season perfeet 
flowers appeared. Willi plants ill n Bluto of nature the 
tloll'ers open only ill tho early morning,M I lmvo been 
informed by ~rr. Wullis, who particularly attendC(\ to 
tho timo of their flowering. III the case of D . .dn!Jlita, 
the still fvldcd IIOWS on 80me j)1811ts ill my hrrel!lI ­

housc 0JlCned just sufficiently to lea.e t\ minute 
al)CrtufC j tho anthcl'!I dehisced properly, but the 
l)Qllcn-grllins ndhcrC(1 in a muss to them, aud thcnc<l 
emitted their tubes, wllich JlCnetmted the stigmll". 
i'hcso flowers, therefore, "'ere in 1111 intcrmedinte ron­
dition, Illld could not be called either pcrfeet or 
c1eistogam ic. 

A fcw misccllunoous obscrmtions may be added 
with respect to !!Ollie other sp,:!cies, ns throwing light 
on Ollr subject. Ur. Scott states· that ErallJ!unllum. 
ambi!Juunl benrs thrro k inds of Aowers,-lnrge, 0011-
spicuous, opcn on('~, ~-hieh ar(! quite sterilc,-otllers 
of intennooilltc size, wllieh arc (1)Cn and mooen\tely 
rertilo>-alld lastly small closed or c1eistognmic Olles, 
which nro perfectly fert ile, Ruellia tl4berosa, likewise 
0110 of the Acallthncere, llroduces both 0PCll and cleis-

• 'Joamal of llotany,' Lond01l, ne9 lerlel., 9'01. I. 1872, liP. Hil ...... 
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togamio flowen; the latter yield (rom 18 to 24, whilst 
the former ollly from 8 to 10 aee<is; these tll'O kinds o( 
lIolI'en are Ilrodueed s.illmltanoollsly, whereas ill 8I!"eml 
other memben of the (amily the cicistogamie OIlCS 
Bppenr only during the hot IIClUIOII. According to 
Torrey and Gray, the North A.mf'rif'11n speci('8 of He­
linntlwllllllll, when growing in poor 8Oil, produce only 
cl('illtoglUuie flowers. 'fhe eleistoS",unic flowers of 
Specu1aria perjoliaJ.a lire highly remnrk"hle, as they 
are close<l by a. tympanulll fonned by the rudi· 
mentary corolla, and without an)' tmce of an open· 
ing. The stamens "Iny from 3 to 5 in number, 
as do the sepals.· The t"QlIeeting lUl.in on the pistil, 
lI'hich pia), 110 important a part in the fertilisation 
of the perfect flowers, are here quite absent. Drs. 
Hooker '\Ild Thomson state t that some of the Jndiall 
sl>ooi('8 of CBmp"lluia )lrodliOO two kinds of flowers; 
the sllhlller on('8 being bonle on l on~er peduucles 
with differently formed sepals, and producing II more 
globoso I)I·ar)'. The flowers Ilrc dosed by n tyro. 
pau111n like that in Spccularia. Some of the planll! 
produce both kinds of ROIVers, othen only 0110 kind; 
both vield an abundance of ~Is. Professor Oliver 
Iidds ihat ho hl\8 seen fio"-en on Oampanula «JloraJa 
in an intermediate condition betwCC)n c1eistogamie and 
l>erfCC)tones. 

Tho solitary almost sessile c1eistogamio Bowen pro-­
«uced b), MooocMria t'a!1lna1u are differently Ilrotccted 
from those ill allY of the llre\'ioIl8 ~, namely, within 
"a short sack formed of tiiO membnmon8 spathe, 

·\'00 MoI,l, 'Hot.7,ei\ung,' 
18G3,pp.311."dll".3. Dr.lJrom· 
lIeld ('I'bytoiogiol,: ~L tii p. 
~).I._rblh"ttherslJ" 
or the deiolopmia O".en ~ 
HI .. IIJ' onlJ' 3-cJen., .hile lUI 

or tho perfect Do.er u mo.II.lJ' 
a-deft. 
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without any ol)('ning or fissure." There is only a 
single fl·rlile oItAmen; the style is almost obsolete. 
,,·ith th(' tlor('(' sligmalk surfaces dirreted to one aide. 
Both tho PCrfl'('t and cleistognmie Rowen produce 
i!CC(ls.· 

The c1eistogamic Rowers on some of the lU'll· 
pighiar(,fO 8<!C.ltL to be more profoundly modified thun 
those in IIny (,f the foregoing genern. According to 
A. do JlI~~i{'ut tilry 1.lre differently si lUated from the 
p<,rfctt flollers j they contain only II single stamCIl, 
inswtul of 5 or 6 j and it is a strange (aet that this 
particulnr stamen is not (len'lopell in the perf~t 
flowers of the same s~ies. l'lIe st~'le is alAcnt or 
nldim ... ntary j and there are only t\l·O o"ariell iuslca" 
o( thr('('. Thus thC8e degraded fl owers, as Jussieu 
f(lnlluks, u laugll nt our classifications, (or the greater 
Ilumher of the characters proper to tho species, to tJlC 
genn~, to tho family, to the elM!! diIllIPI>cnr." 1 may 
ad\1 tllM their enlyces are not gl!\l\dular, und as, 
according to Kerner,t the fluid 8eCret('(i by sneh 
g],mds g(,lll'nilly scn'es to IlrotC<'t the flowers from 
erawling inS('('t~, which stenl the nectar without aiding 
in th{'ir (,fll!'i-fl'rtililllltioll, the deficiency of the glnndll 
in the deilltop;amic flowers of tllC8C 1)lants may perhaps 
IX' nCX'Qlmtro for by iheir not requiring allY Bnch 
Ilrot(>Ction. 

AI the Asdepindolls gcnus StRpdia is Mid to pro­
dure eleistogamic flowers, the follo\l·ing CMe llIay be 
\I·orth gi,· ing. 1 have ne'\'"er heunl of the perfe<!t flowen 
of Ho!!" carnoM sett ing seeds ill this country, but some 
capllulc8 liNe produced ill l\[r. Farrer's hot· house ; 

• Dr. Klri<,'Jo"m. Linn..Soc.. t'DicSchatlDlltwldr.lllOthe .. 
n>I..Yiii.I8&l,I)·H7. ~"nberurcII<IGilt.>,' 1876, 

t 'A~hl"* du 11"':=,' \om. p. 2l. 
m IS I a,PI·M-38,a2-86,~,~!18. 

f "I ..... A, 



332 CLl:ISTOGAll(C nOW~:Il<;j. 

lio nel tho gardener detected thllt they were tho prodnct 
of minute bud-like bodies, tilJ'('(l or fOllr of which 
oollld sometimes be found 011 tho same IImbel wilh the 
perfect flowen. TIley were quite closed flud hardly 
thicker than their peduncles. '1'he sepals prescnted 
nothing Imrticular, but internally nll\l 11lternating 
with them, there were f}"e IIlnnllllattened hl'flrt-shaped 
pllpiU re, liko rudiments of pctnl.!!; but tho homologienl 
nature of which appcared doubttul to ATr. J3cllthnm 
and Dr. Hooker. No trace of anthers or of stamens 
could be detected; and I knew from Illl\'ing examined 
many cleistogamic flowers whllt to look for. There 
were two OYllries, full of o\'ulcs, quite Ol>cn at their 
uPI>cr ends, with their edges festooncd, but with 110 

trflOO of a proper stigma. In all thC!16 flowcl'8 oue of 
tho tl'-O omries withered aud blackened long before 
the olher. Tho 0 110 I>crfect capsule, 3~ inehes in 
length, IIhieh was sent lilt', had likewise been dc­
"e]0l'ed from a single carpcl. 'l'his cal>sule con­
tained fill allUllclflncc of pluUlose s('{;(b, IIlfilly of which 
ilJlpenred quite sound, bu t they dill not genninnte 
when 80\\11 ut Ke\\,. 'l'herefo\'C tho littlo bud-like 
fl ower which prodllced. this eUI>sulo I)roool.oly "'lUi as 
Ilestituto of l)()lIen as were those which J el:!II11ined. 

JUIK'Ja bufoniu, and Hordeum.-AII tho species 
hitherto mentioued which 1)l"Oo1uoo c1eistognmic 
lIowcrs are entomophilous; but four genem, JUIlCUS, 

llordeum, Cry(lt06tachys, Ilnd Lcersia are Ruemophi­
lous. Juneu. bufoniul is rcmflrkable- by bearing iu 
pflrts of Hussia ouly c1eistogamic flowers, which COil­
tlli n tl!rce instead of the six Rllthel'8 found ill the 
perfoot Howers. III the genus HQrdeum it has ile<!11 

• S. Dr. hll('non', in~ling I-pe!' in '1101. 7..clluug,' 1871, 
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siwlI-1l by DcJlJino· tllllt tho majority of tho flowcrs are 
cieislogam ic, somo of the others e:'1mndillg and IIp'­
parently allowing of croes-fcrtilisntioll. I hear from 
Fritz ~Iuller that tbero is a grnss in Southern Brnzil, 
in which tho sheath of the uppennost leaf, IJalf ,\ 
metre ill length, envelopes the whole IJanicie ; and 
this sheath lle,'er opens ulltil the self-fertilised seeds 
ure ripe. On the l'I)B(!side some plants had been (-lit 
j10ll11, l.hi1.st the c1tistogamic panidcs were c1e\'(!lop­
illg, Rmi thcae plnnts aftefmuds )Jroduced free or 1111' 
eucloscd paniclcs of smull size, bearing perfect flowers. 

Leersia orywidel.-lt has long been known thllt 

this plallt produces c1eistogamic flowers, but the:;e were 
first described II-ilb care by :;U. Dln·al·Joll\·c.t I Ilro­
curcd plants fWIll II strCilIll neilr Rciglltc, amI cultimtcd 
thcm for seH'ral ycars ill my g~n-h()usc. The c1ci~­
togamic floll('t'S are "ery small, and IIsually maturo 
their seeds \Iith in the shooths of the lea,-cs. These 
fl owers are IIllid by Duml·Jou\'e to be filled. byslightly 
I'iscid fluid; but this lias not the CillIe with several 
that [ oI)('noo; but there was a thin film of fluid 
ootw(>Cn Ill!' C(luts of tho glmnes, and IIhen these II(-ro 

pressed the fluid monxl about, gil' illg a. singularly 
dCC<!ptinl uppeunmcc of tho wholo inside of the f\..:l1Ier 
heing thus t111ed. '1'ho stigm~l is very small and t!w 
t1Jillllenlscxtreme[yshvrt; tho fllltl lers aro less than 
-k of an ineb in J(·ngth or noout one-third of the 
length of those ill the perfcet flowers. One of the 
t]11'CO allthtrs dehisces before the two others. Cnn 
Ihis havcnllY rcl'ltion lIith the fuct that ill some other 

·'Doll'II;DlddComizi<>.~ 
rio l'&Tn,,,,,oe: M ....... c Apri le, 
1871. An .. t..tractor Ihi. ' '''lllnble 
1~'llCr;~ I{holl in 'UoI..ZcituIl!i'.' 
11fl'1.p.l\.J7.~.1oo1Iddc1'~lId 

on lIordcum,ill '31onaloberichtd. 
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81)(l('i(!fl of .Leersia only two IItamens Are fully de­
,·eloped?· 'l'ho anthers shed th('ir pollell 011 the 
IIligma; at lClUlt ill one installce this "lUI clearly the 
('11.8(', and loy tearing open the anthers Illlder water 
the grains wcre casily detached. Towllrds the apex of 
tho !luther the grains are arronp;ed in a single row ,md 
lower down in two or three rows, 80 Ihut they could be 
counted; and there were about 3.3 ill ellch cell, or 70 
in tho whole anther; and this iii till astolli~hiugly small 
number for IInllllemophilous plllllt. Tho groins ba,'e 
"ery tlelie>lte coats, are IIpherical I\lId "bout .,o~"o) of 
nn inch (,0181 mill.), whilst tholle of the perfect flowers 
are about 'f01"O of an inch ('0"2;;4. mm.) in diamCiu. 

ll. DumloJouye lltates that the 1)[\lIiclet wry mrely 
Ilrotrmle from their sheaths, but thnt wli('11 this does 
hnppell tho floll-en eXI)[\ud and exhibit well"den:loped 
omries find stigmas, together with full-sized Ilnthers 
contuining IlpplUentlpwulld pollen; nc\'erthelo:ss such 
/lowers lITe illl'liriably quito sterile. Schreiber had IlTe­
viously oLserycd that if a panicle is ouly hnlfprotruded, 
this bulf is sterile, whilst the still included half is 
fertilc. Some plauts which grew ill a lurge tub of 
lI'uwr ill my green-house beha,'cd on onc occa;Iioll in Il 
yery diiTcrent nUlilner. They protrurled two ,'cry 
hU'ge much-branched I)[\nicles; but tho florets llc,"er 
op<moo, though these incllllioo fully dc,'c!up<'<1 stigo 
lillIS, an(1 ammens supported 011 long filamenis with 
large I\nthCI'S thllt dehisced properly. If the.;e /lorets 
luuJ opened for a short time unperceived by me and 
had then dosed again, the empty anthers ,",,,Hid 
havo becn left dangling outside. Ne"erthcless they 
yieiliod on August 17th all nbundnllee of fine ripe 
!lCC<ls. Jlere thcn we ha,'e a nenr appl'OOCh to the 

• A. en,..' Manual DC Bot. oC UnilOO Statc-.' 18.56, p. MQ. 
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single case 113 yet knoWII· of this grass IJroducing in a 
state of nRilire (in Germany) perfcet 1I01l'Cr8 which 
yielded a copious supply of fruit. Seeds from the elei8-
to/o,'1Imie flowers were sent by me to :Mr. Scott ill 
Calcutta, who there eultivilte<'1 the plants in ,'ariollS 
ways, Lut they ne"er IJrodueed perfect !lowers. 

Tn £urope LeerBia oryzoide. is the BOlo roprcscnta. 
tive of its genus, and Du\'al·Jouvc, ufter exumillillg 
several exotic species, found that it apparently is the 
80Ie ono 11 hich bellrs cleistogamie flowers. 1 t rnllgcs 
from Persia to North America, and SIM.'dmells from 
P Cllnsyh·nnia resembled the European 0111"8 in tllt:ir 
coIH.'('aled llIanne r of fructificatiou. There Cfln th('l'C­
fore be little doubt that this plaut g('ucrslly propn· 
gatCfl itaelf throughout an immcnse area by deist.). 
gamic seedil,and that it can hardly (',·e r be ill\'igoratoo 
by cr()880fcrtililUl.tioll. It resembles ill this lcsl)CC1 
th090 plllllts whicll arc 11011" widely sl)r('ad, though they 
incrcase80lely Ly asexual gelleration.t 

Ooneluding llemarks on Oleisiogamic Flou"ers.-1'hat 
those flowers owe their structuro primarily to the 
IUTC'IItcd de,·c1opment of perfect 011('8, we lIlay infer 
from sud. ('1U;("8 as that of the lower rudimentary petal 
in \'iola being ll\~r than the othf'rlI, like the lower 
lip of the perfect flowcr,-frolll a '·Ci!ti~ or a sJlur in 
the cleistogamic Howen of '"lpatieJls,· from the ten 
stamens of Ononill being united into a tul)(',--fllld 
other such structllr<'i!l. The !MIllie illf('l"{' lIcC llIay be 
drewil from the oeeuIT('u('(', in somo iIlSt(lIlCCS, 011 the 
same Jllnnt of a S('r ies of gmlilltioll8 betwccn the 
cleist()gamic nml perfect f1o\\en. nut that tho form('T 
owe their origin wholly to (lrrested developmcnt is 

• I)r.A.,henoa,'Bot.7..eitu"g: ..... in my ·V_rio.li"" ullikr 

IBfi 'ha~;'OllOCI(.'d ..... ~ral ilueb ~~:i:.~:U3.h. uili.-2ud 
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by no menn8 the case; for yariou8 pllrts ha,·e been 
8j)E!Cilllly modified, so as to aiel in tho sclr.rcrtilisation 
of tho flowers, and as a protection to tho pollen; for 
instance, the hook-shaped pistil in Viola and in some 
other genem, by \\hieh tho stiglllll is brought close 
t.o tho fertile IInthers,-tho rudimentary corolla of 
Spocularin modified into a perfoctly closed tympanum. 
und tho sheath of Uonochorill modified into a closed 
8IIck,-tho excessively thin 001\18 of the 1)()llcu-grains, 
_tho nnthers not being nil equally aborted, aud other 
such CIIS('8. Moroo"er Mr. Bennett has shown thllt 
the buds of tho cieistogamic and I)(!rfect flo"·ers of 
Lllpntiens differ at n ,·ery early period of growth. 

'J'he degree to which many of tho most important 
organs in thcso degraded flowers hllro been reduced 
or cren "holly obliterated, is 0110 of their most re­
lUllrkable peculinritiC!!, reminding IIlI of mnny pllrasitic 
animals. In some ctISC8 only a single anther is left, 
nnd thi8 oontnins but few I)()llen-grains of diminished 
sizo; in other cases the stigma IllUl diSll.ppellred. 
IClwing Il simple open lmssnge into tho oVMium. It 
is nlso interesting to note the complete loss of trifling 
points in the structure or fUllctiolls of certilin parts, 
which though of service to the I)(!rfect flowers, are of 
Ilone to tho cJeistogamie; for instance the collecting 
Illlirs 011 the )listil of SI)()Cularia, the glands 011 the 
Nl.lyx of the Malpighiacere, tile nectar-secreting np­
l)(!udng-CfI to tl16 lower stamens of Viol!L, the secretion 
of nectllf by ollier parts, the cmi88ion of a sweet odour, 
nnll apparently tho elasticity of tho mll'e8 in the 
buried capsules of VioW O<krata. Wo here see, fI.8 

throughout lul.ture, that as soon lUI ilny part or 
chnrncter becomes superfluous it tcnds sooner or later 
todiSilppear. 

Another pcculiarity in these Ilowcrs is that the 
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pnlleu-g",in~ generally emit their tubl-'!I ",hil"t SliII 
"n('IOII(-'(I within the anthers; but this i. !Iut 10 rl'­
mllrknbie n fact ll$ II~ formcriv Ihoul!ht, IIht'n th,. 
ca!l(l uf A_'<C iepin8 WtlS alone kno~-n.· I t i", hOIl-cl!'r, 
II. lIum\(-'rfui8ight to behold the tu bes dillX'tiug them_ 
8dn'~ in u strnight line to the stigmll, when tLi~ 

ig at iIt)lll(\ little ,listanoo fT(lm thu Ilulhcnl. All 

S(lOU nl lh(-'y T(-'!I(.:h the stigmll or the open pllMII;;e 
l('iuli ng into tI,e omrium, no doubt they pcuetrntc it, 
guidcd by the sumE" me,U\s, whatc\'('r th('se may he. 
W! in the (llli!(' uf ordinary floll crs. 1 thought tlmt 
til('), might hi> !:,uide<.1 by the 1l\'oiduliOO of light: lOme 
pollcn-gmil\~ of a lIilIo\\' \\ere tht·refur<' imm(>l'lIed ill 
an cxtrclll(·ly lI .... ak IIOlut ion of hOlle~', find the nos,;d 
was pin.cod 80 thllt the lig ht culel'('fl olily in onc lii­
rt.·(·tiUII, illt('rnlly or from below or from noo,'c, but tilc 
long tubes lI('re ill each CIlS(' protruded in every 
Jlo8sible<iin'CtiulI . 

• \11 ('\eistog'llllli(' flowers ar(-' completely d()S('tl th<'y 
nrc 1I('('e~gari\r ~(,tf.f"rt ili sed, not Iv llIeuti(JII tllu 
11\1;1('11(,(' of all~' lIt1rudiotl 10 illSC(· t.S; lIud lher thll;!' 

'\iff('r II-idet~- 'from lue gn:,lt majvrity of o~lillllry 
11011('1'8. Dl-'Jpiuo IxoJievCflt tUllt el t· iswJ.:>ullie HO\\et"« 
11111'(-' ~ll d"wit)petl ill onler 10 elllUr(' th ... 1'n.M:\Jwtiou 
"f 1IC('(\a und('r di matie or olher e<)lIdi tion~ \\hich telld 

• T •. ~ ...... "r A..,l.piao .... de­
..,ri!.....lbyH ll ro .. n. U.1l1on_ 
.",u (·Acl ..... nla,·""" ii.IMl'!. 
I,MI) thu.i,h m."yplanl.th .. 
tuOO' .... en,;U ..... from poll"I\. 
,III';';'" .,llie!. h .... ~ OOt come into 
,· .• "la('llIjrhtlw od";,,,.: &"dtht 
tlt.·y utay be ... ",,, a<lnneillg hori-
... "I.Uytl, .... uA,lheairto,..nro. 
t1'"lij~" .... I h ..... ,,'-.nod I .... 
,·",j"';O)uo/thetubeorroouihe 

poll,·n-__ .-l.1I.1.,HII.-1IJ';1I 
11J('."lh.-... mlhro:-e.-~1d1dli1i_ 
O"'bid ... II""",· .. lIIOmelyA .... ,.,., 
i\LllUio,."d N ... ,It,., _· T t.., 
V.';"". 0.0,.; •• """ 1'1 .-hich 
O"'h ........ ~·erl'I""-'d.'2Ddedil 
p. 2~ 

t ·:<nll·Opc .. l~ Di.o1ribur;i""e 
.... i s-J uelle I'laut.: 18G7 • 
p.S(I. 
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to prevent the fertilisation of tlle perfect Rowef'!!. T do 
nut doubt that this hol'ls good to fI certain lilliitedextent, 
but the ]Jroduction of a large supply of sCt:'ds with little 
oollsumption of nntriellt llIatter or expenditure of "ihtl 
fon;1) is probably I\. far more efficient motivo power. 
'I'lLe whole flower is much reduced in size: but whnt 
is milch lllore important., an extremely smilll (]luHltity 
of pollen hns to be fonned, as 1I0ne is lost through tho 
action of insects or the weather; and poll~ 1I OOl\tflin~ 

mllch nitrogen nnd phosphorus. Yon Molli estimated 
that a single cleistogamic anther-cell of O;W[i8 aeei()-
3dla oout,tilH_'(1 from one to two dozen polll'n-gnJins; 
we will say 20, and if so tho whule flower can haH' 
]lroduced at most 400 grains; with Tmpatiens tIle 
wllOlc numher mlly be estimated in tho SIImo lllHnnN 
nt 250; with Leersi,\ at 210; nnd with Vida nana nt 
only 100. 'l'h('so figures are wonderfully low com­
plllm] with the 2--13,Goo pollcn-grains produced hy 1I 

flower of Leontooon, the 4,8G3 by nll IIibiscus, Of thc 
3,G54,OOO by a PtCony.- We thus sec that clei~t ..... 
gamic /lowers pfoduce seeds with 0. wOllderfully small 
expenditure of pollen; ,HId they produce !IS a general 
rule quite "S IIlfULY seeds fI8 the perfect /lowcrs. 

That the production of a huge number of seeds is 
necessary or beneficial to mnn}' }Jlnnts needs no evi­
dence. So of course is thcir preservation before they 
are ready for germinfltioll; nnd it is ono of tho many 
remarkable pt..'cuiiarities of the plants which benr 
cleistogamic flowers, that all inoompuT1Ibly lurger pro­
portion of them thnn of ordinfirY plants bury their 
young ovaries in the ground ;~an action which it 
may be presumed scn'es to protect them from being 
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devoured by binls or other enemies. liut tbis 8(hall­
tage is 11(.'COIliIWlnied by the 1088 of the power of wide 
diili!('milll\tioli. No Icsg than eight of the genera 
in the list nt tho beginning of Ihis chapter inclnde 
sJleeies which nct ill this 1Illlllller, namely, &C\'eml 
ki nds of Viola, Oxnli~, Yandellin, Linnrill, ColJllllelinll, 
all(l 'lt lMst three genera of LcguminOSiC. The SCCtls 
also of J..e(,Ni'l, though not unried, Me conC{'aled in 
t ho Illost lX'rfect maUller wi thin tho shcilths of the 
l('al·('.IJ. Cieistog!iillie flowers pOS8CS!.! great f'lCilities 
for unrying thcir young ovaries or e'lpliule~, owing to 
Iheir SIIIII.II si1.e, pointed shape, closed ('ol\\litiou nUll 
Ibe abecn('(\ of a oorolla; and we CIIn thu.s understand 
bow it is that so many of them hanl al'quircd this 
eurioushabit. 

It has already been shown that in about 32 out of 
the 55 genera iu the list just rcfern..'() to, the lX'rfcet 
flowers IU"C irregular; and this imlllies that th('y iluve 
been specially ndnpted for fertilisation by insects. 
~[oroo\'cr l lneo of tho gellenl with regu.lar fhlwl'rs arc 
adapled by other m('uns for tbe samc ('nd. Flowers 
thus OOllstru('t~1 lire Iillble during e('rtain 8{'a1lO1lS to 
be imp(,rfectly fertilised, Il!i.mdy, IIhen th(· proper 
in3eC1Il are 8('UI'('('; and it is diffieult to i\1-oid the 
belief that the 11TQ(luction of cleistogumic floll(·J"iI. 
IIhieh ellsures umi('r aU eirculllstnuet's a full 811pply 
of &Ced, has t.N.'1l ill part detenllin~1 by th\1 pertl>et 
Howers bcin~ linJ,le to fuil in th('ir fertilisation. But 
if this dCl<'rmining cause be II reul OIlC, it IIIlIst be of 
subordinate importnnce. as four of the gcnera in tho 
list aro frrtiliscd by the wind ; 'lnd thero SN'UlS 110 

fC8II011 why their perfect flowers shOll III f'lil to be 
fertilised mere frequcn tly than those ill any other 
&Ilemophilous gcnllS. I II OOlltnlSt with whnt we here 
t('6 with I"Cllpoct to the large proportion of tho perf(''CL 
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flowen being irregular, one genus alonc out of the 38 
hetctOlltyled genera described in the )lro,·ioUil chapte~ 
befln such flowcrs j yet all thC8C g{'llCl1l $r() ab60lutely 
dependent on in8eC:U for their I£'gilimate fcrli li.sll.tion. 
l kllOw not how to account for this difference ill th(· 
proporiion of tbe pluutil beariug regullir lind irregular 
flowerg ill tho two classes, uuless it La that tho hctero­
l:Ityled flowcrs Ilro alrelldy 80 "ell aJllpted fo r cruss-f('f. 
tilislItion, through tho position of their shllllens lind 
pistils aud the differeu(."C in pv\\"er of their two or 
tlll'l:.-e kinds of pollen, that auy mldilionnl adaptation, 
nllmciy, throngh the flowers being illUde irregul'lf, 
luIS be<on rendcred superfluous. 

Althongh clcistognmic flo"-crs nc,·cr fui l to yield 
1\ lllrgfl number of seeds, yet the )liantil hearing th£'w 
usually produce perfect flo""ers, either simulUln('()usly 
or Iilvro collllllonly at 0. different )(>riod j and these 
uro udnptcd for or admit of cross·fcrtil isotion. From 
the ('[1.8('S given of the two Indiun spceics of Viola, 
"hich produced in this counlry durillg IMlveml yellfS 
only clcistogamie flowers, lind of tho 11II1ll('ro1iS )Jltmts 
of Vnmlellin IIl1d of somo plan18 of QnOllis ,Ibid) 
beha\'(!(1 duringollc wllOlc SCIl.8()1l in tilCS(l.me Illllllll('r, 
it IIppears nlSh 10 infer from 81lt"1I C86C8 as thllt of 
Salvia clei#ogama not ha,·ing 111"01.1111.'1.'<1 IlCrfect flowel"lJ 
.Iuring fil"e yClll"IJ ill Gerwlluy: and of an Aspicarpu 
not luwing done so during !lel·ernl years ill Puris, thllt 
Ihl'SO plan18 would not bear· )('rfoot 1I0w\'rs ill tlieir 
unti,·e homes. Yon Molli aud S(l\"eral other OOt.il.nistlS 
hfll"O rf'p!'flte<lly insisted thnt lIS n geuernl rule the 
perfect flOl\erg produced by clcistognmic plants lire 
steri le; but it has been shOlln under the head of the 
IMlI·e111l sl'eeies thut this iii not the elUlC. 'l'he perf('('"t 
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fl owers of Viola are indeed sterile llulC88 they are 
,-isited by bees j lJUt when thus visited they yield the 
full numbN of seeds. .A..s far >l..'! I have been able w 
lli~over til(,ro is only one Ilbsolute exception to tbe 
rnl (l thnt tht" JK'rfect flowers are fertile, namely, thnt 
of \ 'oondz('illj lIud in tbis cuse we should !'(!member 
that eulti\·"tion often Ilfi'ects injuriously the repro­
Iluctive orgaus. Although tho perfect /lolI'ers of 
Lcersio. svlllctimes yield seeds, yet this ()(;curs 110 

rarely, Ill! fur /l.8 hitherto ob8en'cd, that it llTaCtieally 
filrms II. 8(lC()ud exception to the ru le • 

.A..s cleistoga.mic flowers are inmriahly fertiliseU, ami 
lUI they are IJl'oduced in large numbers, th('y yield 
altogether a much larger supply of seeds than do 
the lX'rfe<'t /lowers on the 8IIllle Illaut. nut tho latter 
flowers "-ill occasionally be cross·ferti liiJ('(l. 11.11(1 their 
offspring will thus be ilivigol'lIted, Ill! "-e mlly iufer 
from II lI'ilk'-sprend lIuulogr. ]Jut of such il\\'igomtioll 
I ha\'o ouly II smull amount of direct evidenco; two 
l'ros!!e(1 seedlings of Orumil tIIinutiuima \Iero llut into 
com petilion II-ilh two seedlings nliscd from cI('ist~ 
~nmic 110""1"1'8; they were at first 1\11 of equl\l height j 
the ('f08!Il'(l were tb('n sl ightly beatcn; but on the fol· 
lowiug y('ar tb('y show-cd the usual superiority of their 
('l.t3ll. and were to the self·f('rtilised IJlnllts of cleist~ 
~'lIuic origin Ill! 100 to 88 in Illean ht"igbt. With 
\ 'al\dcllin twenty erossed Illnnts ex('Ceded ill height 
tlI-ellty Ilitmts l'Il.ised from cleistogamie seeds only by 
a little, 1Ul1II('ly. in tllO mtio of 100 to 91" 

It is I~ Il()turul inquiry how 80 many plants belong­
ing to various \'ery distinct flilllili ca first ('tlmo to have 
the dovelopment of their flowers flrrest(ld, 110 n.s ulti . 
Ill lltely to become c1eistogamie. 'fhM 11 pasllllge from 
tho ono state to th(' other is far fro,n difJieult is shOIol-n 
by the UlallY recordcd cases of gradatiollJl bctwC()n t ho;; 
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two states on tho same plunt, in Viola, Oxalis, Biophy­
tum, Cnmpanula, &e. In the 8c\·ero.l species of Viola 
tho various pmts of the f1o\\ers IHl.\·e also been modifietl 
in n~ry different degrees. 'l'h06O plauts which ill iheir 
own country produce flowers of full or nenrly full size, 
but never expand (as \\·ith 'l'helymitm), and yet sel 
fruit, might easily be rendered c1eistogamic. Lathy1'1/.8 
l1i88Olia 8CCms to be in an incipient trnnsitiouo.l Slate, 
as does DroIe1'a Anglica. the f10\\'crs of which arc not 
IlCrfCCtiy closed. 'j'herc is good cyidence thnt flowers 
somctimes filii to eXI)lluu il.lld lire somewhat reduced 
in size,owiug to exposure to ulI(,1I"0Ilro.bI0 conuitiOll~, 
l.out still retaiu their fertility unimpnired. Linnwus 
obsern~<l in 1753 that the flowers on several Iliants 
brought from Spain and grown at U!)S!\la did not 
show any corolla aud yet Ilrodllced .sced.s. Asa 
Omy has seen flowers on exotic plants in the North­
eru United Slates which ne,'er expande<l and yet 
fruited. With cert"in English plants, which betIT 

flowers during nearly the whole year, Mr. Bennett 
found that those produced during the wimer season 
were fcrtilised. in the hud; whilst with other species 
ha"ing tilted times for flowering, but" which II1I.d 
been tempted by a mild January to put forth 9. fi:w 
wretched flowers," no pollen was discharged from the 
9.utiwr'S, 9.nd 110 seed was forll1OO. 'fhe flowers of 
LyBimacliia mJgari$ if fully exposed to the sun expand 
properly. while those growing in shady ditches haw 
smaller eorollas whieh opeu only slightly j am\ these 
two fonus graduate into one another in illtermooiate 
stations. Herr Bouche's observations are of especinl 
interest, for he shows that both temllCrature and the 
alllount of light alTect the size of the eorolla; and he 
gi"es mClIllllrements proving that witll some plants 
the corolla is diminished by the increasing cold and 
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darknCSll or tbe cbanging f!('ll!!On, \lhilst wi iii otll","" 
it is dilllini~hCti by the increasing hrat and light.· 

The belie f Ihllt Ihe fil"$t 51ep towards 1I0wen bcin~ 
rendered cleistogalllic was dllc to tho eonditiolls III 
1I'llieh th<'y wcre exposed, is supported by the fact 
of variOIlS phmts belonging to this eluss either IIOt pro­
Ilucing their cleistognmie flowers under l'ertaill oolldi. 
tiOll8, or, 011 the other hand, prt)dllcing th('m to tIll' 
complete c:I:('\nsioll of the perfect on(>8. Thus SOllle 
81>cciCil of Yioln do not bear eleistognmie 1I011en when 
growing on the 1011 lands or ill ('Crtuin di5lriC18. Oth('r 
phllllll when clIltiwlted ha\'e failed to IlroUuce perfect 
Ilollers during 8(' \'erill su~i\'e y('an j and Ihis ill 
the ease \I.-ith JUIlCUll bujoniu. ill its lIali\'e laud of 
UlIssin. Cleilltogamie 1I0\\"en are prudllced by some 
speci(>8 late lIud by othcrs early in th t' 8C11.801I; and this 
'.gret'8 with the \' iew that the fint step to\\-,\n\5 till'ir de­
vciopmf'nt W!I!I due to cl imllte; though the periods nt 
which the two IIOrls of flowers now npp .. ·ar must sine'e 
have ~OI1lC mllcumore d istinctly defined. We do not 
know "hether too low or too high Il t('lll l)('rnture or Ihe 
umount of light nets in a direct IIUlnner on the size of 
the corolla, or indirectly through thelUale Otg-Il IiS being 
tint utTeck..u.. 1I.o\\-e\'cr this lIlay ilI', if a IJlant IIcn' 
IJn~\'enled ('illl('r early or lute ill the 11('1\8011 from full~' 

exl~lIdillg il.<l corolla, with SOIllC reduction in its siZl:, 
lout with no loss of the IXI\H:r of f!('lf.fertilillll.tioll, then 
natural flClcction might well comple to the work I\nd 

·~'orlll.,.!.~ntbyLinD'IU8, p.!>43)"rhal .. hentheaninmn 
....... Moht In' lIot.. Zeilu"g: 1863, d"'4"'O OIl, . ",(hniA'u.lly ill .. .nIH 
1', ~~7. A"", GrIIoy •. Am" .;""" ror .ueh of our wild I\o,"'en KO 
Jour",,1 or 8/:18n«>.' 2nd ... ri .... ~1,_,ID.III,M ""&lIOD:·lbetlo .. eMl 
"01. uxix, Iljo,;r;. II- lOS. Ikund! .r" "df.(crliloot)<! 0.. I.y';", ... 
In 'N"lu!'/': S"y. IS09, P. 11. dli ... II. )IUIJ..r. ·N.lu .... : Sept.. 

l:I(~.!~:~~~·Jl~:::~~:·:~77~~ l!:thlt~:'- G~l~.b~:r~~,~~: 
271: .t.;o, S~hU''',' Ocl. 19,1~7t>, FI'eou~e,' Oct.. 1\171, p. 90. 
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I'('nder it slrictly e1eistogamic. ~rh(> mrious organs 
wvuld Rlso, it is llrobable, he modified by Ihe peenliar 
('()Ullitiolls 10 whieh Ihey are luLjf'Ct{'(1 "ilhill n com­
plNely dosed flower: also by the prilicillie of eorl"('­
Inl.{'(i ~ro"-th, and by the tendeney in all l'e(lu('cd 
"T/,,(IUIII fhullly t() diMppear. Tho result would be th .. 
production of deistogalllic 110\\-('1'11 lueh IlII we now 
8('0 l h('m; aud these are admirably fitted to yield u 
oopivus supply of seed at a wond<'rfully smull cost to 
tht'plallt. 

L "iIluoll' sum up '"cry briefly the chid conclusiOlls 
whid\ seem to follow from the 0lJiJernllioll8 gi,"cn ill 
this ,"<)I\III1C" Cieistogumie "owel'll afrord, >18 just 
~tl\te<.i, lUI abulltInnt supply of 8()C(ls with little ex­
pt'11tiitun."; IIntI wc 0011 11I1r(Ily douht that tl\ey hAn­
had thei r strlU"ture modifiL'd I\ud d<'gNl(ie,d for thi~ 

~rlC('i(\1 IHlrpose; p .. rfeet 1\0"Cl'll beiug still nlmost nl­
\\jlyspruduce<.isofl8toll\loll'ofoec!lsiolluleross-ft'ftilisa_ 
liolL" l lcrmllphroditc plants IlflWl OftCII been rentl",n',l 
rnonreeiolls, direcious or polygamous; LuI ns the 8e1)t1-
nltion of the !!excs wonld hu,'e been injllriolls, bad net 
pollen OOcn nlrell.dy transported habitually by in­
$OCIS or by the \,ind from 1I0wer to fio\\-cr, we may 
!UOSUIIIC tllat the 1)!"OCCSlI of Be)Mlmtioll did not com­
menoo and Wi1.8 not COIIl)llcte<.1 (or the 8IIke of the 
wlvantRges t() be glliue<.1 from erou-fcrtili8lltioll" Tbl" 
8o,le molil'o fur tile I!CjMlrQtiOIl of the sexes which 
ocelli'll to mc, is that the Ilroductioll of II grcnt number 
of seeds might bewlliO superfluous to II plllnt undcr 
challgc{II."OlItiitiulIs of life; lind it might then Lo highly 
1)('lIeficiAI tu it that the Slime lIower or tho ~!lme indi_ 
"i,lu(\l sllould not hn\"e its \'illli powcrs tnllcd. mlder 
tho sirugglo for life to wbich all organislIls a.re SIIb­
jcctl.'lI, by pr<.Millcing both polleli u.ud secUs" With 
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respect to the plants belonging to the gyno-dirociouB 
lub-elau, or th08e which CQ-(:xist as hcmlaphrodites 
and (emales, it hn.'! been pnwed that they yield a 
mnch larger lupply of 8e('(1 than they would Ii/we 
dono if they had flU remained Ilermapllf'U(lites; and we 
may fccl sur<! from tho large number of soods pro­
duced. lJy many plants thnt such production is often 
lHl(l(!flSl\ry or ad\'nutagcouSo It is thereforo probahle 
that tho two forms in this sl\lM:lru;s ha\'o boon scpa· 
mted or dCl'elol)C(\ for this special ell(l. 

Ytlnous hermaphrodite lllauts hal'O becomo hctero­
st.yled, And now exist uuder two or Threo (orms; aud 
wo may oonfidently believe that tllis hns boon effected 
in order that cl'OIII--fertiiilllltioll should be lUlSured. 
j.~or the (ull i\lHllegitimate ferti lilllltion of these IlianlS 
pollen from tho one fonn must bo aJlplicd to the 
stigma of IInother. If the scllnnl clements belonging 
to the Slime form lire uni ted tho union is an ilIegiti. 
mate one nud more or less sterilc. \ Vith dimorphic 
speciel two illegitimate uu iuns, lIud with trimorphic 
sl~ics t\\ell'o nrc possible. 'l'her<! is reilson to bcl ie\'e 
thnt the st<'fility of these unions hlUl not bNon speeially 
acquired, but follows I\l! lUI iuddeutlll fCsult (rom the 
scllllal ci£'mcnts of the two or threo forms hn\'ing i.ocen 
adapted to act on one another in a pRrticullir manner, 
80 Ihat any other kind of ulIioll is iuemcient, like 
t hat between distinct speeies. Auothe.r and still moro 
remarkable iud,tental mult is that tho 8CC(Uings 
from nn i1J£'gitimuto union are oftt'n dwnrfcd nnd 
more or less or completely ban£'ll, Iiko hybrids from 
the. union of two widely distinct species. 
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mOO_WITHER (T. P.). Noaftrio&, ill S. Bruil; Ih_ ynn or _t .... f"lrlol ... ,.' ... ~ot ......... ".p_II1 __ . 

11m. [fuw"",. 

BlRcn's (SU"IL) lI ltto'7 of Alleient Pottery ... d Pon:.]aln: 
~':d:,.,""f~::. .... ~=, :,:,':.;:' E:~. With CoIootM 

B1RD't~~;,~:E~~;:;,;t.:.:?~·ofS::.:!:!~~ := 
BISSET (o ...... u). 8pGn and War ;11 S.ulb AMea from 18M­

.. I", ...tu. .. l't.ttO.ll ... ~ ,~ 0.1<0 ~ E<IlII ..... I> •• naiL W ill> JI. ... _m __ c __ ..... , ... 

BLACkSTONE'S CO)lMJ:NTARlES, l<hplod 10 0.. Pran.~ ==.:.:t:. ~~i.. 'V..!. 't:=: I~~LI:!-:D:. ":':-_ u:::. 
BLUNT (Rn.!.!.). UlldeoLped CoLIle!dtu_ hi the WtLl.lllgo of 

IhoOId ... I<"'Ttot ..... ~ ..... AJ' ... ID .. ' OifIbol. V._ltT: ... Ial.,.1 
g'~';.."of.!.-..::-::: .. ~ .... ProtboUt.oI Io<Ipt"_. aod 11>0 

~!!.~to!!.ortbtCbu .. biDt.he J'I .. UTh ... CeDLurieo. 

- -_ ~e!Z'~. 111 .. Dolieo, AcquiHmellt& Uld ObUp-

-----;;. J:,:w- 011 the Rigbt 1:'_ or lbe larI,. Fllb_ 

Ullln"lt,. l!enru')II'. POll !Yo. IS-. 
-- PLUII Sermon-. 2nt.. POIlho. 121-
BLOlIPIELD'S (B'lBo') lIemoir, .ilb. SeleetJolIl ~m bll <:.J~ 

_d_Orhll ..... l' ... nl\_,8t'o. lto. 
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BOSWELL"S (J ..... ) Lifo of Samuel Joh_. LL.D. IflehuliDg 
:tJ!:."I'~U~;:'~~~1 II,. c_ ..... &... ... _. 

BRACEU. ~,~ .. &Jl::: of Ethllol"SJ"; or the na- or the Old 

BOOK~cg:~:~.':!!Y:!.. .. I.U::I~. with CoIo\l~ 
BORROW"S (O.oallK) Hibl. In Sf*l.Il; or the Jon.nel', Ad •• nta .... , 

."" I .. priooo __ blofLO.£.oll~t~"'.''''''PI'''''''''''''' 
1mp< ....... Lo"'"l'o<>l....w.. 1>0.180'" 60. 

0rpoi. of Sp.oJIl; th.l r M.o ....... CUllom., no. 
IIrtoo,ODdlA.nIUAfll· WlIhro.t •• h. 1'_8 ••• 60. 

------;:;;80~r::gro ; The Scholar-Th. Orp'l_od tb. Pri .. L 

-- 1101ll ... rR1e-.Sequelu.·'!,utn ...... '' l'ouSro. W • 
.... ".~'I!: W .. ~ .. : it. Poople, t. ... II&&tI, .nd Sc:e..ery. 

IioIO&JlO t.,.o-Lil; Word·Book of the nOtoUr, Or 
Eoo,'Io) (; ' ... 1 Laqup; .. ltII ~~ .. ot ,.,. p......,. ...... 
_ot ....... G, .. ,no... .... _t"'.w.. 

BKAY!.(:,:,U!!:. O: .... Tb,~~ St.ot.banl, IlA. With Portrait 

- -- n .... oltofth. Proletlattl.lh.tb.eu..II .. WitllN ... O 
A.-•• ot<t .. II.......,uLo ... S. __ tIIc-..,. ........... IOO.foI. 

BBITISI! ASSOCIATION REPOR~. Ira. 

u. 
BROlTGIITON"S (Lou) JOllmer thrn ... ,1t Albr.!lla, TII.br ia 

h"' ........ oI .. loc-_"_Jo. 111 .. ' .... _. 'VoIo.8n.. 300. 
VIalt.I.oilalr. IlYol .. I'o.tho. Is.. 

BROWNLOW·S (L.u,) Kewini.eenees of .. Sept~",enuiu. "rom tbo 1"0. 1!J(n to L81~ ,· .. ,5'0. ". e.I. 
BlWGSCII ·S (1'..:0 ...... ) lIin",y of t:~·ypt. fro ... tb. earli .. t 

BUCK~lIo/~7~~;~~;~7.:~;~~ 



BUROON' (R .... 1. W.l. ChrbtlM O."II.=n: or, Mowolr of 
Potrl<k t'", ... T1t1o ........ ,_ eo. 

Lell", .. !'rolllnolll •. Pon8ro. 121. 
BURN (Co .. ). DIction.,.,. of Nan! .nd Al!lItary TechnlcaJ. 

T • .--.l:""'bob .... r-a.-r...- .... II •• lI ••. l:.-_8 ... 1100, 
DlHlROW Plonuu). Con,UI"M".1 l'r<JgnI" A Serl. of 

Loetu_ .. 11._ ... _ .. U .... ~" .. Oa .......... ,_ ~. 

BUXTO:S'S (Cuna) lIo..,ol ... of Sir Tho.., .. vo •• n BlUno .. , .... W,U. __ IoiaCorno....--. _,. _ I ... ,...,_.F_ ....... ~. 

Idea.ollhtJhl. 8vo. t... 
BURCKHARDT'S (D .. J",oo) Cicero".; or Art Goldt to Paint-::! ~D.~!~. t.i~~ ~ \.!'':;o~~· t.;.~~:::.::: -- T ........ 'oot f""", 

nYL~;~;,!:, ~o:~~) :::\u::~'I::. of Religion In tho Mind and 

BYRON'S (Lou) Ute. IAtU", ... d 100 .... 1 .. H,. T"uu. 101M." 
"'1_Ii4I>_J'Io .... Vob. .... ,._ IIIo.i ... O .. '·_. 
PornoI ..... n,oI ..... ' .. &L 

pd Poe,icaJ. lI'''rb.. Popwl .. r J!dUioa. 
~ ... !YOI'.x.,-oI_lloo. 

_ P",,1ieaI Worb.l,ihrarr Edilw... Portroll. 8 Vol •. 8v ... 4t... 
C"UN'll:Jilw... PIau.. 10 \'01.. 12.., ... 301. 
Pod. .. t}:Juw... 8Vol .. 24 ....... 2h. Ill""..... 
p.>pW<r.I.·dilw... PbIeOl. l(oyalho.7 .. 6<I. 
P«JrlR"il'·o~. Cro.nS.". 2,.$1(. 

- - Child. lI"roId. With 80 Engnrlnp. Crown 8ro. 121. 
lelllo.21.8<1-
Vlpetteo. lelllo. 16. 

!'OR ... U. la ... o. w. 
TaI .. &ddP_ .. !t ... o.2&6d. 

-)(.1l_2Vo ... 21 ...... GI. 
D ............. cl l'Iap. 2 Yolo. 2h" ... GI. 

- Do"J ........ dHeppo. 2Yolo. 21m ... III. 
- BeaatJ .... PoetryandProoe.Port ... II.Feap.8YO.s..6d. 

»U'M'AIAN'S Le~\lOfU'; • CrI\ic:al EumlllaUo" of 'bo 
:,"':!.-~ J;fl~~j..=-.?8!. ";~ .. <hLoftl t~ JI_ •• ad 1100l0<I. 

Il"f1!gul.r Greek Verb. . With .11 lhe Telliel 
?':..~~:._..::.~:'I.I' ..... C_. _Itb "'_ ~Ro~. 

CA..LLCO'I'T (LUIT). JJI:I. Arthor'. HIII.O'1 .t P:1I ...... d. 
,,·_-....~_ .. Ir.t. W,UtW"""", ""Pot... b .... . 

OAR."'f~!!! ~:t :::upl, GailIda, &lid liIo lIMqut 

C..I..RTWRlGlIT (W. C.). T'" J elal": (btl! C" .... 1I11I1Io" Ind 
T'''<lI'~. A.I1!'_I~~ ... 1I.. S ••. e, 

OASTLEREAGH (Tna) lh;sp~"'HD. tra .... , he oommeneemen~ 
~ ~:~:. i~~h~·'-.' l:_t. .. ""b IOu.. doN of t.Io nto. 
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CAHPRr. I.L'S (Lou) Lon! CIw>oeILo ..... d .... p" .. 0( tIoe 

=t"l~~;....rn.er::~!!.":.""IlIo_"'lM>I 
CIIlefJaoll_ of EDgLa.od. rrollllb, Nona .. 

~_"'"lIooooUIol1-.lT ... _. 'VoLo . .; .... . _ ........ 

1..I .... of L, .. dburuand Bro"l"b&lIl. ' .. a. IG,. 
Sh.u ...... ·.l.epl .1."'1.,,1 .. "'001,0. STa. r...Gd. 
Lord lw... ... Fc&p.S .. o. 2 .. lid. 
(,;.,.. N.,L) Aceoa,,~ of N.poloo"&l .·onlliubleu 

and I\lbo. 1~lo •• J ... m.,.fOOCU"...... u.I N"' .. of~I.CO ••• t, 
.. , ......... . ~Ortt.I .. ~~. 1100. 

- - jSII.O..,IOII) IDdl ... U, III.,bo:."QuUlneor" 
~O ••• m"OR' ... dl'''l<r·8''''':It 

lI&Dd.r·1kioii: On Ihe t:UIemQu .. . '.,bo,.,. '· ... rK_.'·Ie .. ot·hrl.·r.,.." • .If.p ....... • .. . . . 

~1t.~I:<I':i.!'::.'" ;:..!'!.t~~"""OCIlr,. WII.h Sbon 
CAY,\I.cASI!:I.I.lr. UD CROWE'S 1Ii.1o..,. 01 PaloU .. , 10 

~= IT';::','!;:: '""Ib ....... 'klI c.''''1. W,<IIIU_ 
-- Earl, Flt1llilb Po.io.'"'' thel. J.I ...... d 

wort. .. l.l .. lt'otlou. 1' ... &_ 1(10 . .... ' ... """'"'·._,_ I~. 
Llfe."dTlm .. ofTi' ... a, wllbllOlIl ..... CCO .. DI 

01 . 10 .. _111· WI""I'4rt,*".-IIII ... " • .- , ...... 8 ... n •. 
CHII,D (0. CUn,., AI.D.I, Benedleilo; 0., Son, of the Th .... 

CIIIIcI ...... , .... N11I,.' .. "_ot .... I''' .... ," •• 600 _ .... '''''"'oio 
... nlr.oood b1 u •• c ...... "'" 'n hl ....... b. '· ... Un.IIo. 

CHlSIIQLn (Mn.). I'.dl, of tho '·ob. Seu; Tn.e Siori .... f 
A"'U.J)I_ •• t1.nJAd."'''~ ... 11)""' .. '1 ..... ) ..... ~ .... a.. 

CHURTON (Al\Cu" .... ""'.). Gongon. .An 11 1.lorl(':l1 r-,on tbe 
:V'.~ I':~~u~~ ~,,"IV .• , SPO'L Wi .... T""'., ........ I .......... . 

""" .... 1 .. ~':!I~ .. ~~."'.:~ .. T ....... I.I.ioo. LIId 1",llI.(I .... . 
---New Tallllllen~ F..diloed wllb • I'llln l~tlc&I 

~=t!!:r,::'~:=,G=_~. \\~'!!~~~~ 
clc.&no"S Ltn UD Tn",.. Hil C!w-aett .... 8u._. 

(l ...... _I',t. ..... ""'~.~_rr- ... ~_()h. 
,_ 111 w" .... u /·o .. na. W".IO ....... -. 8_ 1110."'-

CLAIlI;: (8,. J .. _). Memoi. of I>r. Jabo Conoll,. CIHllP..w", 
~.~ otl'=~.':: ..... I_ •• t: ... ,. .... A_WI ... 

CLIV£"S\Lo."j Llf .. B,Hu.O.H.Guio. Pod'~ S..6d. 

CLOD';JC:.!IJ; .. ~':!~ .. "" iF;:.-:- :!<>.th~,~.,::;:.; diel ..... dmllilootra-

.... d"'ln!.il ... llo .. of Ju.lioe ua~er lIlll"r, and Martial 
::::' "i",;rPlloob .. 1O ,100 Mm1. ~.v1, loI&r1 ..... "" AulUorr ......... 

COLCIIBST£Il. (Till) I'ape... Tke Di • ..,. ... d eo ..... poadeate 
r~~A::':~~~""':;.$'7:.~ot ''''"_ot..-_. 

, ·t~ ~orl< of Ch 



Cll ~~:~ r:!l,!Z!E A~~!. c!!::.:.. It~" .!.'..~~=!I~:= 
COI.EIUDGE'S (SnUL T.Tuo.)T.blo-TJ,lk. l'o,t .. lI .. 1'",0. s..M 

COLI..1~!~D\\~.,~':':·Zl,.!=I~.,~ '~I!~~,=-ia~~:"I~~" 
COLONIAl. LIBRARY. (See 1I0", .... d Colollial !.Lt......,..) 

CO}ll't~~~~~~'!'!'b~; ~~~?,"~:1~~1}/~ L~~~~.eli2~~~1 
OOOK'I:! (C&IIon)SerlllonIPrelc\,e.i1L Llnc-oin·.inp. 8'0. g,.: 
COOI\~:'S (K IV.) Learn froll1 my Shltll-Ilook. Helng ... lee.ion 

f, .... k."I ..... """4.rl.~"' •• ,""' ..... Ut'I., ... ~ ... llf.'l'" Sh."'. 
COOKt:kY 1)lol>~ .. D<> •• ;lT'eJ. }/oundec!on!·rlncipIHofJl.conOPl7 

.""'·....u..tK .... loqo. 8,.1.0.1,. W""' ... l'eop.fin.60. 
CQOP!;}f.·S (T. T.) T .. yel. of • I~oll.er of Comllle...,., on an 

Onrl ..... J_ .... 'r"""Chlft.'~ ....... I ...... 111 .. " .. _-. i ••. Ie.. 
CORNWALLIS {Tn) Pape .. and c...rrtlpondellel d.ring tb 

='l:'~.8..~~~";:"'"':-. IMIo,-I. ...... llIt.l,..., .... 

COWPt:U'S (c...tn_l Dilry .. bU. 1.&<17 of lb. Bed.blmber 
I.C&NolI .... I'_oIWu...llU~to>. 1 .... ',..".1_ I(\L"'. 

C.B.A.B~!,~~.it?T:::)'l' Life aDd I'MUeal WO.kL Wi1.h WlIo­

CRAWFORD k BALCARRE':IIEorl .". Et"'oetll IrucriptiOll" 
..... 'I_.' ..... "' ......... dC' ... ,.~, .... ,.... 1/0"- It. 

1'_ A Motrl .. 1 TaI_, I .. To! r::J.:r 
;:: 9~:·;,,~ftb~ Golden 

CROK~~. (~;.114~·.). l'rogreoolo. OeoPph7 for Childrell. 

__ Storiea for Chlldrell. Seleeted frolll t"~ lIIuory of 
Eacl ....... w-.. ... 11Imo. ' •• 1\01, 

tbo lI!,::n·:..!;,~~e ';'~~.Oh:~ ... I:!"di:! tbe Tour 10 
-- FArly Period of lb. 'reu~ If.nolullllll. hOo 156. 

-1Il""rlu.I-"-yontbeO~U1otl"e. 'CAp.!,O. b. 

CU)lll~!~.!!.O';::~:.r!!.".;!= .. ~f:..!I:.:.\c~~ Lifo III lbe 
CROW)! u" CAVALCAS)!LLE. !.L~eI of tb, Early PI~mi.h 

I'alo'-. w_ f'wlfly .. lOO .... ,: ... I_I'.,.. •• ~~.I~. 
__ lliuory of Painting I" No.l~ Iwy, frolll 14111 ... 

::~ 8:~;:: ~ .... :;'..=tlt:""~..:~~.'!:" ::.. .. t. 01 An I. 

-- !,If. ud Tim .. "f Tili'ln. 0·1110 oome AC«><Int of hia 
:;f.!:~~:<1::'II::' ... ;.~~ 4;~""bU"",, -.. W".I'"",_" ••• 

CURTIUS' (Paor-..) Stadellt'. Greek G .. ",m .. , ror the Upper 
t· ... _ t:.Il""'byDa.W •. S .. , .... , .... ,fIy •. ,", 

-----;;; •• ~11~~!~io;.:,,~~~b~ •. "~,'. Gra'll",.r. Trall,l.ted ~y 
Smiller G..,.,k O .... wmlr for the "fiddle and Lo •• r 

f_ ..... brI.<IK ... r"""'bol.' ......... k.It .... a.,1Id. 

u.. .: ... ee.!!~~eel~ til:.. ~, .• ek wg-o.ge. l:strllCted from 

I'rinelpl .. of Gr~k Et,mo!"p. TraD.I.ted b7 A. S. 
WleKI ... » .... ,"""E.II.i:u ... n.II ..... 1.01 •. 8<-.. I:...._~. 

"olpte·lorl<ofO O. 
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Ct:~l'2'GIIA)IE (£ •• Anlln). True],ill lII.EuIc.IlCa ......... 
.. ' .. h .pI ....... m .. 1r. ...... I. Ilo'~ ...... _' .. I"....u.n ... 
1 .......... 'I¥'hy. \\"."'p&O<lIl: ... ,,,,,,-. bu. I&,. 

CI1RZ~I~J~!:;..Ilo:!!1"Q. ,"~~IO lbe llolWlcrl .. of lII. lA ...... l. 

CllST(Guu.n!. W .. nlon of the l1'lbCelllnrt-ThTbirt:rYtaTI' 
~~-:";.r:e. .. ,=I:;:-~~~~.'::.~&O<I. 1 HI •. I .... 

-- Annal, of Ib, Wan.-1Slb &: 19tb Cenlu':r.1700-1816. 
W.U. lhpo. ' \·oILP_8 .... ~ . ... h. 

DAV1~u!~~.:::).8.~~\u,i:~ Citie. of Numidi ...... J Carlbgin;a. 

DAY Y (Sla lin, .. ,). CoDMla!lODI In Truel; or. Lut D.y • 
... I'IIJIOOOp ..... w-.. ... r .. p.ti ..... 8tt./, 

- SlJmol1la; or. na,.. or F1:rl"IWIA,. Woodc ...... , .. ,._8<. .... 
DA.IlV.!:..{~=:'= ;.::~ 0:.. .. ~.tRnliot durio, " "oJage 

Orlpof:;per:ietb,.lfe&DIofl'alanlSelee!lOJl; 
c;..~~ .. ~ 01 Fa_ "- I. _ ....... ~ Woo. 

--WI'~ 1~:''!::''Ofl~.,!!:,~.d5~:~.alldu Do",etller.UOII. 

\\1 ... 1I~":'~f c~::.; !-:.~ ~eetioll III Relat!o.a '-II au. 
\\lIb Itr::'.!!."·c,:! .. ~~~ ... J::~:..tioDi In 11.11 a.aJ Allimr.la. 

r.rlo ... Contt;l·anee. b,. wbleh Orcbldl are l'e,tilizAld 
b,I~_". Woodtu". "",.n&>". \10 

---;;-.. C!~on~::~Il~.aIlJ JJabl\ll of Climbillll" l'lanll. Wood· 

In.oecth·oro ... P lallt&. WOOIIeut.a. Crow" Svo. It •. 
.lfliM;tt of Croo.and Sdf·l'ertiliza\ioll 111 tho "~&e-­

"'(.10 I(I",do ... C,o ... i~~. Ii>. 
Pac .. a.ad .ArguDlell~ for DArwin. Il,. Fun lluu.u.. 

""""""''' .• 11.1.1 .......... W_1&. !· ... ,s ...... 
DE CO£SOX (&. A.). The C1-adl4 of .ho BlQ~ Nile; a Jeunle,. 

~b~t~l1I-::!i:i'.:;.::,: .. ~~=I~~~t:il~:::::. 
DELEPI.EKRE (O~" ... n). 1Ii1lor:rofPlemiah Llltratu,... an. "'-

1JI.lOrieDiI6<:t1Ic.ietkCO .. t .. ~Efttlll.~a~o.61. 
DENNIS (0110.0.). Th, Citin ... .1 CemelfrlC'll of Elnlria. All 

~~'!:::!.:iiiu.f!'.'f:';. "4'~01~ ':: .. "hp"'''' """~l~!.~ 
DERBY (r....~ 0'). Iliad of HODler reudend Int.<> Eu,Ulh 

III .. kV ...... I!l<4U" .... WH~I·om.h. ~V.Io. J· .. '6 .... ,Ot 

DE !lOS (Lou). Young Offi~"r". CcDlJIIlllcn; or, EuaJ"' 011 
"'m .. "O"'Ieo.11<IQ •• lItko: .. Uhl"..r..lUplo •• l>IIltt ... I ... ' ..... r""" 
111.10<)'. r .. 'a .... v.. 

DJ::lIllY (lip. 0.\. Withe.. of lbe p .. lm. 10 Cbrilt IUd Chtia­
u .. a/'J. "rh. n.Olj'''''' i.e<'o .... fu I';'. b ... 

NlCon f.:h it- n on.J"""", 



DEUTSCII (E"u~nl. Talmud, hllUl, The T.,...,ml mnd other 
U __ ..,.M ..... ' .......... . 

DIU;:}; (S .. U. W.). l'aptnofa Crili •. B.l .... 1.ed from the 
:',";~:f.h~f ~'~.~:!~ c. • .,'~ ~:-,..-o • .". '''eU. W"h .'h.., .... phl. 

DOO_ISII.':AIiI~O. whll O,ldl I~d KLd. fDr ,10_ who loy. the 
t~:"":.(;";;.":~1 Qu. Ihm'n'~ ..... Wlt.b •• 1II,..'ro1l"",,­

DOlli::STIU »OD~RN COOKERY. Pounded on l'YiDcipl. 01 r-' ............ Jl ....... IIOo .............. I"ri ..... • ... 1Uoo. w_.·...,. ...... . 
DOUOLAS"S(SuUonuILLf.lndAdnntn ... PonralL ho.liS-. 
__ TbeolJ'""dl'.aeU .. ofCDII""IJ'. PlateL 81"0. ~h. 

_ _ C.""ltutllonofllridpa"dO. I' ..... s-oflU.e .. , 
1.11111 .... 0 .. ,..' ..... P\.<, ... s_ to .. 

--m;;;; ... \~~~!" i~~':",Sh::.~~~; AI ie II, .nd AI II Shanld be. 

DIlAK::'~.(S~; J~::~~!~ ... ~I.r\!~~!r';,.~nd E1plollo, hI Sea..,d 
DItlNKWATER"S (Jo ... ) Hbl.olJ' of the Sleg. of G1b",lt.or, 

~':':'~r.!.\~.~~~A_D'oftll"O __ tt~ 
Dt:CA~Ct'S A"""';u~ I,At'.·.:~cum D,,'Twn .... T",lIolIted 

.,.a.v.E.. .... ""u .... J.U.II_ .... _~_"., ... ',l.,..,...,-. 
DU CHAILLU (l'AIIi. 8.). t:.,,"'Toa'H Au,u, .,1-10 AeeolluU 
~~~ :,':' •••• 1101110& ... po, t;"" ___ C.-IIt,.k 

- Jounle,'luAoh"'goI.and;lndYur\bcrI'tne­
,,..,"'" ,.,. Eot .. ,.rI.ol Atrlu. 111 ... , .. _ .... I, •. 

DUFFJ::RIN'S (LOK~) IAun. from IIlgh ·1.allludK; I 1'Mh~ 
~~~.':,/"""'" JOB M., ..... "" ~S>I ... bo ...... WOO<I<ulO. 1..,., 

DUNCAN (ll"'oll. Illll.orl of the 110,11 Artillery. Com. 
pt ... fr-,boOrl., • .ol_L W"~""",,,,,, .. " ........... .. .. 

I:ASTI.AKIS'8 (~ .. C ....... ) COlltrib"dOllI 10 th. IJlc""'U-e of 
t.bf;u ..... ,.... \\,tII lI_'of'bo"~,"'."'''IMUooo_~ 
~._. II'I •• nl:un ..... L t\-__ t ... 

EDWA:!.S' ... ~~}I;l.;:!!'" ... up 1.11. Binr Am-...ou, including I 

EIGHT MONTHS AT ItOll!!:, d.ring tbe Val.leoll ConDell, nth 
oD.n, ... _ •• oI'bol'_"p.B"""''''''I()t..ro.TI'&UO-
I ..... r ...... ,' .. o"."'w ..... 11 •• 

ELDON'S \LoII» 1'"Dhc 'Dd Prl ... ~ Life, with Selectlonl from 
~~~ ~r::''';:.~'''' DIatIoo. fir lIoucI T., ... _II. 11 

ELGIN'S (Loll» 1 .. ,tC.1 and Jonnuls. E.dl~ hy THI()OOU 
w ............. w .. bl' .. r .... ,_'Iaa . .,. ~_J" 

KLLES~(!:."':Loo;::..I$~_of:j.uu.by\h. ,.".h. 

~LLIS (W.). )ladlplCll'iteTIoiteci. Settlll, fortil tilt P ........ 
:~e:"'JI_._ ... oIIIooS.U .. t;~ ... _ 1_ .. __ 

)! .. 1I01.. nllhl Soli'. WII" hI. C ...... elfr IDd 
w ... ~. ", R.~. lIu •• Au.o., D.O. 1'0ftftI1. ""' ,0.. w. 

(RoIU"'.1 l'<>Cnll .... d l'''l1m.at. of ClluJJUL IGlno. ~L 

plete •• ...I'K of harles an--Or ....... 



PUBLISIIED flY 11K. lIURRA\". 

---
KLPHlNSTONE (lioa. l(otJ ..... tJn.~). Ii!ltory of ladt&-tbe 
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I.-.~I.;.;"" .. ~._.""O .. 'I ..... 111 •• ' .. " ..... 8 ..... 100.$1 . 
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r",,, ... . · .... 1 ••• In I ....... With ltol"'. C",.~ ~n>. ~. 
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Freneb In Algie,...,. I . Tb,Soldlerof tbe P'(I~llI'n 
f..twI-.t.Tbol'~oI'''h4-0L.l(odLr.l'oo'I ...... 
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ORE&CE (lhn-JaY 0>'). Sa GloO'n---8l1fTlI-S,,,dnl. 
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--P_nal 1.ir~ C""'l'iltd from 1' .... 11,. Doeame"II, 

1'rI ..... -. .... OtIrt ... , Lo,..,. ' . ... J "- ,._ .·-..e, .... u ........ h<tr .. ,. _It.. 
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HATII~;R.!:.E~!,!:':.--:) .;o~u~ ':~",,~':!:;.~ .. ':'" ~.:~ 

_ ... ~'£/ ....... P ... 8 .... to."". 
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~:v::..~~=-I~Uo~"'" ~-. 
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1otd. ........... I<.II •• J .. p, .... ,80.. [I .... ,.,..... 
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flaop."'p.1' ... "..,., •• 

--- I'AltIS,.ndit.lEnvirolll. .M.p. lGmo. 8,.&1. 
'.' )I" .... '. ~" .. o. 1' ..................... n ....... 801. 

---I:II·AIN.lIadrld.TbeC ... ~l l eo. The B-..qu,I'royllll!"". 

~~~=,,::.?~~~ tt:=~:,;!~'~,,';·;::!~Ol~::::: 
....... lot_"·oI •. l'w1_u •. 
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--- SOUTH ITALY, T"IfO Slellifll, Nlpl.., Pompeii, 

1I .... ~ .. ,.""v_"' .... ap.1'wt ..... l00. 
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-- :Hn:DES. Slo<:kholm, t:p"'a, Goth..,bv. .... th. 
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_ __ WILTS, DORSET, AND SOMERSET, 8o.1I1b .. .,., 
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