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int.{';,:rn. g:lnhrn, ~l1pl'fllnci,\n; lltTl'i lntcfn\e!l 12- 15 utrillql1c costllqnc 
utrllrp'" Imp;inn l'rominllli; po.:tiolll~ nsquc (lol1icclU fcrc \ongn!, t1'rc~, 
gl:!hn. Amcntn IIxil1l1tin, gcminntn, mrills nuortu solitllrill, urc\'ilcr 
(ll,ull.) pC1lnncn lntn. SI1UtllS llurln, sl1prn floribns IUllsculis dCllSissil1lc 
Oh'\11Clrl. fo:::mineis l'rlllcis lIlulto nlnjoriuU9 intermixtis. J3rnctcolx 
trigono-pcltata:, ,"inult!;:. piluSlll;c, ciliollltre, "iri(\Cs. Floru scssilc~, 

I'oml,ucti, viri,linscnli, Ilcin nlucScclltcS. SCJmln l10rnm !nuc. hnsi in 
tllUUIU urcvC111 cunniltn, CxtllS Itilo~ula, cn Ilor. rocrn. liLel'n, exteriorn 
Jl11hna. (l\'il1 hil'tcll1t, inl\'l'iorn lrevill. tC11criotn. Al'hfClIiuUl pisi nlllj()I'is 
111f1l;l1illl1linc, stylo I'crsistcntc I111Ct11111, pcriglll1iu hirlcllo illdllm111, 
!!laWn'secus contaclU rtiam lui clflsr.icc (lid r, metr.) cxsilicn~. 

In s,l'h'i~ SUlllnlrrc; in prov. Palcmhlll1j!:; ill provo l'ndnl1 jl: propc J.l1mnt ct 
1\llliUo1'a prnl'cSibugn, 1'cij~lIIml11. Ills. Singapor1l. T.Andernm, iIl.D. 

Nom. \'1'1'\1111'. Kapiuir. 
Synnn. Al't(J('~TjHI ~ t'I(III;;nt(l~, Mi'l' Fl.Il/ri. Bat. SII]!)!/. 1" 172 ct41!J. 
TAU. XII!. fil;. I. Ibll ln~ f101'ir(,fll~ ItInl~lIit. lint.; fig. 2. Fl03 J l!l? 

fill< t.. lit fig. '~('(III('IIt.; fig .. 1. SI']mlutil exter. 11. ~ II do r~u ; fig. ,'. 
S!'!,:!I. illle!', fl. ,?; fig. r.. QV!(rilllll; fig . {i. i,lt·lO, "cl'tic1IIitc[ trnn~SCl·l..: 

(i~. 7. SClllell, tcgmcllto rCll1oto. 

011 the fi('xu:d ){'(,)l\.tiOIll~ of the Three l;orm~ of L!Jlhr1l1lt 8(llicarin. 
By CIIAJtL~;f\ D,\ RWIN", j~.RS., F.L.S., &c. 

[11end June IG, 1864.] 

SOME of the "p('cics of L!J('l1'Iw~ oller in their nmUller of fcl'li. 
lir,[l.tiOIl a 1JlMe l'Clllarh;~hle CMe than ('fl.l1, perhap", bc fOllnd in 
:l11y otbe l' plant or animal. In L.lflhrum salicaria three plainly 

Ili(1'I'I'CI11 fUl'm~ OCtHr: ('nch of theRc iR nn hermaphrodite, Cllrh 
ill Jifll ind, ill itf! female organfl from the other Lwo fOl'ma, nlld 
each iR f'1l1'lli~h('d wilh Lwo sets or St:UllCIlS or lnll.les (lifl'erinp; 
from ('n('h oLhl'I' in I\p)l(':~m1H'e and function. AltogeLher I.h('1'e 

a re Ull'('O female$! and throe $!{'{~ or malcs, all lUI distinct fl'u11l 

clI.eh ntlie'l' ttl'! if I1wy bdollgc(l to (lin'crout ~pccicl'!; and if smaller 
flllld.ioll(ll difl'('f('l1tOS nl'O eouAieh:-l'C'd, l.hel'o al'o fivo distinri. AdA 

(If lIlalC'A. ' 1'11'0 of tho t1trl'c Ilcnnnplu'odileH must coexist, ll.1ld IIle 
]1011('11 11(' cnrl'i('ci by in~eeh l'ccipI:(1('ally rr0111 0110 to Lho olhl'!', 
in on)('r IkLt cilh('l' of tho Lwo shouM be fully fcrtilo; but unlcf;f\ 
all thl'{'l' fOl'!)1A ('oexisl, thcro will be wnllte of Lwo AotS or ai.:HI1('l1!1, 

:l1Jd fhe ' o l'glmizn.tioH of flm !lpecic.~, flf; n, ",hol(', will bo imjl('rfe'{'/. 
011 the 0111('1' hll..I1I1, when nll throe IW1'111:tphroutlcs cocxil't, :111<\ 

the polkn il'l carried from one 10 lhc oillC'r, the !lchctno is pel'fe('L; 
t!'('re i:- 110 wrl,f;I(l of pollen find 110 fnl,,(' co-adaptation. I II F<hnr/, 
l1:..tlll'C Il:l S onlnincd IL mOl'll. e01ll1,j(,x marriage-arrn.ngl'1l1('nl, 

1I:1111el y :~ triple uilion beLwct'1\ t)\t'('C' hCl'mnpl'odites,-ca.ch her. 
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1IIrlph1"(),life !winp; in iff< f{'male org:ul quite dif<ti nd from tho 
ul1l('I' two hel"tn:lpllnHritl'~ nnd pnt"1inlly dititillct in its nudc 
,'t"g:ll1f<, nnd e:1{'11 fllJ"tJiH!lcd wilh Iwo sets of males 

T he three f(lt"t11.~ limy h(\ rnu"pnicutly callerl, from lhe U11('qurI.1 
knJ..il,hB oflheiT' pistilf<, til!' !ol/g-s(I/!"d,1IIid-s(ylcd, nnd s!lOrl-s('1'ca. 
Their exisll'n("(' nlld 1iifl;'1"{'ll{'{'~ WCfe firsl, obse r l'ed by Vauchcr*, 
:lnd ~llbf<cqucnt Iy murl' ('~ rcfuliy b.r Wit"1gcn j hut, not; bci ll ~ guidcll 
h) lIny Ut('orY.llcit!tcr aut hOI' ]1("I""('iH,.1 ~(lI1tC of t.ho ltHlAt, {' nr ions 
p"ints of (lil1"er(,lH"c I will lir,,1 briC'lly d('A"J"ibc the Ihree formA 
1>.'" thl' aill of til(' ae('oHlpallyillp; al'(,llt':1!e dingrrl1!1, whid l shows 
lIt\' !lowcn., f'ix timC'fI mngnilied, ill their 1II\.illl"nl position, wilh 
tll('il" pc!nlfl n.nrl !II(' neill' flill" of thl' calyx 1'etno\'{'d. 

!,rlll.'l-sf.'/f"d ji"·III. - 'J'hiA r:1I1 ilL oll('e hc l"('cogniz(',1 hy tlH' 

IpHgth of tlH' plfllil, whi"h iR (ilH"llIding- t ho onll'ium) flllly OIlC

tili!"d Inrl~Ct· thall thai of till' wid-Rlyled, (1 11(1 Jl1tJ1·c tkln thrico 
a" I('nl-: :1" thai, of III{' ~hot"1-~t'yk,1 forltl. rt. if< 1.'0 Jiflpropor
li('fl:ilcly JOItp;, "(lmpafT(1 lI"illl tllC 1I0wer, Utat iI, Jlrojcch~ in 
III(' hud tht'oHgh Ihe nnliljflel\ pelals. LL stands OHI. cOII~i

,1l'I'ahly hcyolld thl' h>lLg(,I' Hlam{,llA; itfl tt'l"Ullu lI.1 \,ol"lion dc
pl'IHl~ n Idtk" hut the flligllHt it~('lr ifl ~jlghLjy u plurncd : Lhe 
).!:Iohlllll!" fdigma if! ('(lllf<idnahix hl"g(,I' than thal of Ih{' ol.hc[· 
( ,,'0 rOl"lIls. 'rite six Itlll/.(I'l" f<tnn\f'llf< pt'ojcd ahout two-thinls 
or thc lellglh of tile pif<lll , IlI1,1 (,OlTt'f<POlIll if I I,'"!!:ih with the 

pil!t-il of Ihn mirJ-!dyl('d f(lr111. Thc eOITcf<pmHlct1('e with t.he 
plfllil in /ellgth ill this :111.] tIl(' tw<) following ('Il('cs is gencml ly 
\('I'Y ('Iol'(' j UlE' dif\"('1"(,lJ('{', 1I'IIf'I"c tlIf'I"C iA any, hcitlg: ltfwally ill a 

~·diglll ('u'cflflof lenglh in till' ~(;Ullcnl'. ' I'h(' si.t flhortcl" ~ t aHl{' 1l 8 

({'IlI·II of which nlll'l'I1ftI(,fI with a l(ll1~cr (llle) lie collccnlcd with in 

jho I·aly.,,; thl'i r ('n.1., IlI'O IIpllll"lI('lI, Ilnd th('y nrc g"l":lfhmlell in 
1('Il!!I!!. flO 11f1 to ji>J'ln :\ triple row-hoth whi.;:h rhltl"!wlcrfl arc 
II{'n' mth·1I ltHJI'C !llllrli.Crl thllll with 111(' lottger Ai:llllCllfl, wllidl 
I Ill'." ilt Ihefl(' I"Cflll('\'t~ 'J'h(' Iltltll('r~ of till' flho\'!cr Rtllll1(,IIH arc 
SIt1;1l1cl' lit:Ut IlImw or tlH' IOllgct" ~b1l)1('I1B \Cnol\'iJJ~ l,h:lI, the 
1',,111"11 dilrl't"A gt"l'lltly in Ihe l()lIW'1".~lld ~horlc1" fltll1tl('ltfl (I f Lhc two 

,dIll'" t()t"lIlS. 1 cllt"efully "otlll'llr('d (,l lat oftllO t..wo f<('ts of flt.:Utll'f I S 

in tlli ~ fOl"Ill: ill lJlILh the jlol1cn -,L( raill~ arc yclloll', hut. t11('), rl l'e 1\ 

lilLll' l:irgcf' in I,hc Jotlp;!'I'llmfl in 111(' ~hort('f staft1('f)A, 'I'h{' dif_ 
fi'J'{'Il<'!' if< f'ligld;, ~(l thai: f "PII"i!!!'(',l m}'flt'lr of itR t"cfl.l it.y only h'y 
jIllltillg" 111'0 !lHlllII hl':tp~ I'ltl~c LogP.litcl" under the cllmpoHllti mi_ 

• II i'l. I'h.\"~ . d('~ l'bmh'~ ,]'1';011"'1"", h'lI1. ii., lf1-1l, 1'. :Iii. Wil'lg""," U\'hCT 
".'11/"·,,,,, ~"!i""ri,, 11n<l ,1r'~('11 F '""n,,,u," Vrrlon'l<1. ,l,.~ nnl11rl,i~t \'rl""in~ drr 

l'\"l'II ~". Itl",i"I., ;, . . 1.111".I!~ng, JR I~, ~. i. 
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cro~e()pc, fUll\ I f(lund T {,(lulll alw:lys (with otIC c:o.:ecplion) distin
guish t h{'m: I I.hcI' ~11<l\\' f'll thc tlpecimcns to two nUwr per~on!:', 
:1111\ they lil{('wif'c dif'tingllif'l,c<J the two kinds nnd pointcd out. 
whi(·], wnfl tin' brg-cst. ~I 'h(' eal'flulcs of this for ln conlnin, on nil 
:ll"("·agf', 1):1 Rc('ds: 11O\\" t hi!! n\'('J"agf' was obtained will presently 
hI' ('1;l'l:1il1('(I. [rep('.'l.tedly ollsen-ed t.htl.t the seed, when cl{,tl.l1cd, 
Reclll('(1 1:1I-gt'1· 11111.11 lh,'ll from 01C lt1itl-Rtylcd or flllOrL-sl.ylcrl 
1;,,·lI1s; cf)n~('(l'u'ntly [ plnred 100 \ong-sl.ylcll seed!! in.,'I. good 
1)llI:lIll'c. n.nd hy Ihe douhlc 111('11,0'\ of weighi ng fonnd thn.t.·th(')' 
('<"!l1alk·d 121 !H'c(ls of I.hc 1l1itl-Ht.ylf'r\ and 142 of the !!1J(lrL-!!ty1ed; 
01', in shorl, I.hnllh'(' long-!:Ityled sccds e(pm-Ued p.i:o.: lllitl-p.I.y led and 

f'\'ITII shorl-slyled fl{'edfl. ']'heflc ~Iight diiTcrellccs ill tI,C weigh t of' 
I hI' !<{'('(I, alld, ns we p.11,'I.ll ROO" flCC, ill I he fI,\'ernge ntllllber pro,lucc,I, 
:11·(' I\"llrfh rccordin~, :V" tllf')" (·harn.{'lcri1.e not merc YI~rictics vut. 
I·(l(·~i!<f illp: fO"IllII of t.he ~nlll(' fI!)('{'i('~. 

Nirl-.~/!!'f''' .form. The pi!'t.i] o~'cllpie~ the 1)O!<ilioll rf'prcllcnt.('{1 
in the (Iinp:rnnl, with it~ c-.;11·Plllii.y considcl"tl.uly, bllt in n. \'rtr ill hle 
f\cgrpc, llpt.nrnh\; the s!igm.'I. is I'c:\lcJ bet.wecn t l1C :\JJlhers ("I f 
til!' Inll).!: nll(1 \1H' f(1,("II·t stn.nwnf(. The flix Jotlg;crstnlllCllfl cOl" r{'spon11 
ill knglh lI"illl the pistil of lhe irlJlJ:;-st.yled form; their 1'i1:1.Il1('lltf< 
:l1T cO\OUl'('r\ hright J1ink; thc :tnLhers nre dnrk-eolourcfl, but 
f,·om conta.ining 111·ight ~l·('cn Jlollen fwd from lil{'i r carly de
l,il'lc('l](,c thl',\' npppnr clllcrnld-grccn. H" lIc(l t.hc gcncml !~PpCtl1'
:mc(' of t11('~C fltilllll'1l!1 i::l r(,!luu·kahly di~simi!ar from I1mt of thc 
Itl!lJ:;cJ" sln.mCllfi flf the long'I'Itylcd form. 'fhe si:o.: short"r si.:ttll('IlS, 
(,ll("lnfl{'(\ within thc ('nl),1;, rCI'(,lllule in all rcspeclfl thc flhorkr 
flt:)lllf'ns of liI(' long-flt.v\cti fot'm, and bolh cOIT{'s],("Ind ill \e ngtll 
,i·jlh the IIh(II"1. pifl!il of t.hc short-styl('(.1 foml, 'r he grc('1\ )1oll<'n
W:lill~ ("If Ihe long("· St:\HlCllS :u·e plll.inly In.rgc r· th:lll U]() y{'lloll' 
poll(,II-A",·,'Iinfl of nil' I<hnrl('r mJ!lu:'rs: Lhis fact WfLS f'01l~pi(,\I0Ilfi ill 

I'If'I {'ral ,·alllCnl--lllci,1n drawingfl matle for II1C by my 1'011, .1\ 1"1", ·\\r. R 
lln1"l\"ill. 'l'hf'1"{, i~ I<OIll(' ,·nrin.hility in fliw, hut. "'~i-~Q (If All indl 
1ll:1'y hI' tnl{{'l1 :1~ nh1)ut tll{' :\I'CI·age !\ianrci('I' of the srccn 1'011(,11_ 
gr:liuM whell difltCllrlcd with \\·:Il{'r, nnd """;,,1/ as t.hc dinmdcr (If 
the yello\\" ~l'n.illfl ("If 111(' .'l1'ortcI' flt:~l1l('ns; so that the diilf-rcllf'(1 
ill l!ialll('(('I' ill ill Hhont t.ho ]ll"npnrtioll of four to threc. 'I'll(' cnp
flld("f' ('oni:l.in, 011 nil r].\'cr:l~c, 1:12 1'O('C'c\fl ; but, pcrhn]lf!, n·ll we shall 
flCC, thi~ is rnl1l('r j("lo high an n\'cl"n~c . 'l 'lw seeds Ihel1l~('lrC's arc 
~l1lltllcr lhnn LhoHC of Ih(' 10ng~p.t'ylcr1 form. 

Sllol"'-,~/.II'("r1.fln·IJI.-' I 'hc l'il'Otil ill here ,·cry shod, not. one-third 
of the 1<"lgth (If thnL of thc long-fitylcJ form It if' f' ncloflc,l 
wilhill tilc ('.11.1':0.:, \\hi('h, {lifli.·]"('lltly f!"("Illl in t,ht' olhe l' two fOl"Ulfl, 
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IloC's not cncl,,'lC' I\.ny lI.ntll('ffi. 'rho ('lId of tllopi81.il is gcnorl111y 
hen!, up\\":n'd'l nt, ri~1tt IIngles, ~.'hc six longcr I<lnllll'ml, wit.h thei l' 

pink /illllnC'nls tLlHl green pollon,1'('$c111ulc in fli1.(~ of thc gl'ninl< 
11m] ill all l'l'sl)('df! the longer "(II1nons of the mid_style-d form, nt1l1 
both C01'l'{,llpunu in length with the long-styled pilltiL 'l'ho six 

sllOrtcr 51:11111'118, wit It t heit, ullco]oureu filnmeut saud yellow pol1en, 
1'l'llCtnulc in f'ize of tho "w'ains nnd in nll respects tho Jong!'1' 
R!a111cnfl of the long-st.yled form,111111 uoth corr{,l'pond in length 
with the mill'Hiylc,1 jlifllil. '1'ho c!l]lsnlcf! con bin fewer sec-lis on 

an f1XC1'n.g:" III:Hl ill cilll(\r of the prec('Liiug fOI'111s, nnmcly 83-G, and 
thcy n.l'(' l'tll1f1iderably smnller in Rim, 11l Ihis In.tlcrrcspcd, but. 
HO!. in numher, there is:t g-rn.dat.ion p:mdlcl to 1.\1I1.t. of the !Ol1gl1l 

of the piRt i1. I lie long-sty lcd hll.\'ing I ho Jnr~c5t, the mid-styled !.1m 
next, in Ri/.(', lind j,he flllOrI.-flf.y1cd the R1l1:dlpRL flecd. 

1<'1'0)111 Ihi)1 (Ii'sniplioll wc scc thll~ thCl"e arc threo distinct 
f(,11l:t!<.' orgaHfI, 01' rn.! hc/" fi.'wrdeR lI.q t.hey IIr(' bornQ on distinet i1l(li
ril\ultlfl, fJitJ"l'l'ing ill the length and CU1Talurp of tlw style, in thn 

lIi1.0 of the- ~t.jA'11ln., and in tho nllmbe-r n.nd Si1.e- of the seed . In tlw 
t Iwf'o fortllfl, taken togelllcr, t.here Me t.hirt.Y-Rix stamen!! or mnlcfI, 
:\lId f,llcse I'lln he divided into !.IlI'ee Rotll of n down cach, differ ing 
f,'om enell (>t!l{'I' in length, cl11'vntul'<', 31\U <'olour of tho flln monlR, 

ill the I'iw of Ihe :tlltlH'I'S, lI.lld esp<'cially in tho colour ami 

dillmelcl' oj" the pol1C!ll·grailll!. Each of the thrce forlllS berm" 
hll.lf-n.-d07.<.'n of onc kind I'll' IItmnClll! ILlld IHtlf-a,.dowll of nnotiler 
kind, huI 1!(l1, :111 tllrce I;iH(ls, Thc thrpo kinds correspond in 
If'lIgth with Iho lin'co 1)illtilll; the corr('sponden('o is I\lwl\yl'J bf'

twecn half 1110 SII\1nCll11 h01"l1e by two forms with tho p istil of n. 
Ihin! forill. Thefle n'lwnkfl flJ)p ly to thc strudure, nnd not, as yet, 
to Iho fllildionfl, of Lho l'('prn(\lIc1i,'e orgl\n!!. 

r 1l~('{'rll1in('u Ihe JW"l'~gC numhN (If Ilccd by counting I,hem in 
eight fine !<l'leet.C(\ r:tj)Rlllel< fllllen from pbnlfl of tho three forlllfl 

g:r()\\'in~ wild, lI!lil Iho I'csult waR, ns we hn.vc soen, for thc long-
~1 .yl('eJ (n,'~ledillA" dcciuwlfl) 03, mid_flf.ylf'eJ VJ2, ~Ild short-!!Lylcd 
A2. I. I<hn!llrl lint IINVO I r'ust.ed Uris rf'RI.rlt., Ullt 1 IlI1.d n. 11 II 111 hCl' 

of plaJ)l.~ ill my gankn which, from their' yout.h, did not yield I ho 
full romplclllcnt, of flC('\1, out. lhey wcre of cxndly tho HnlnO nge 

n1l11 gl'Cw uJlde!' CXllct.ly Iho R:I,1ll0 cOlldit.inns, and wore frccly 

\i~itcd hy hceR. J look f1ix fino CnpSI11cfl fl'Oll\ caell, l1.nd fOlllHI 
the nxcl';!-ic to hc for 11,0 long-Rlykd 80, for t.he mid-styled 07, 
:l111l 1'01' 11,(' fllHlrL-:<lylcd 01. Lnf!tly,.r. llln.dc nnmcrOIl!! 111,tificiJl! 
r11lions, 1111(1, Ill! lllny bc !';('('n in tho following Tablcfl, theso g:\\"o 
ill the /ollg-f'tyJc,1 1111 :~'('r..~g(' of ao fwcdl<, in the mid-stykd 117, 
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:1111\ ill Ih(' !!hol"f.!Otyl(,11 71 So Lh~t wc 11Ill"c go('(1 (,OlH'1t1Tcnt 
cl"illt'l]("(' of II Ie riil1"l'I·('ld. fllT!"ngl' ]lrodlldiol1 of ~cc(1 by the thrl'o 
fOl'llll'. To F1ho,,' that flif' artifipinl fcdili7.:1liol18, prcs('nlly to u(' 
l\cll("l"ill('fl. pr'odllcf'r\ thpir fnll em,et, and may be trusted, 1 Illny 
Rt:d(' til:"!! ol1e l1lid .~t.rk ,1 ('nl'F111Ic .\"il'l(ic(\15l goofl I:!ccrlf', whidl 
if' th(' (',\n('\ llHlllhcr of till' lille81 wihl capsule C'xltlllill('d hy 111('. 

A I·tilicially fcrtil iz('d shol"t- nll'\ l(lllg-FlLylcd capsll\(,S HcLun!!y 'pro-
1\1I('('d:1 greater' 111111111('1' of fH'('I\f' th:1T1 1 hal(' foulHI ill wild phl.l1tf<, 
Ilut !lll'll I di(llllJt. ('xH.IIlilJ(, 11I:1l1y (If" the Jailer. 'I'hi!! 1,ythI'l1l11, 

low) nll(l, 011'('1'1' n. n'mal"ltnhlr irlRt:llH"C, 110\\' profollndly ign(lr:1nt, 
we nl"1' of thc lif'{'-ponditinnFl of cn('h f<pccicl': llaturally it, groll'f< 
" in \I'd di!c>IICIl, \\"njpry plncpf', nml cf<JH'ci:l1ly on Ihe bank!! of 
f!fl"('.11l1.~,'· :lnd thoug!1 it ]11"1)(\u{'('f' IlO Ilmny miuute BCCtll'l, it ne\'er 
1I[ll"t':ldll flll t hl' nti.ioining bnd; )'('t, pbntc(l iu Illy gnrrif'n, 011 
('In,"c.'" Floil 1.I'iug" ()\"('1' t.he ('h:-IIk, nnd which i~ so (11'), Ihal. n rllllh 
l'nllll,,1 hr' fuund, iI, thl'il('f' liHl1l"jnn!l,Y, grows to nhol'l") ~jx feel ill 
lH'il.::ht, produ('('1' f'('lf-I'{l1l"1l fll'(,lllingf', mH\ (which if! n flCVCrt'l' {('fll) 
il'l fully IlII fprlile nil in;1 f'f:dp of ua.Lllrp. Nm'prfhc]l'fll'l iL woull] 
11(' nllllolll n 11Iim('l(' 10 find thi~ I'lr1111 Ilponbncomdy gl'owing on 
IIll("h 1:11111 :If< 11Iy ganil'll, IhnHf..:h 1111'\C1" itll mlf il'c ('Iimall'. 

A('cor'lling to Yaw·her :111d \\ri l'l~pll, till' thrcc furl11l'1 ('(1c;\"illl ill 
nll pnrtll "f EUl"P]1('. 80111{' /"l"iclH\s galhcr'C'u fOl' m(' in North 
"¥ n1e!'l n l11lrlll)(,1" of t wig"f' from flcparnt e plants groll'illg llcnl" ('nl'l1 
olh(,l". nIHI thcll r-1:rIlFlifiC(\ Ih('ltl l\lr sou diu the samc in 1InHl]l-
1'llil'(', nnrllr(']'c ifl flIP n'f'ull: 

IJOn J!,~t.,· \ ~d. ,\, i'l,~t, I,·,] Short_~!y\e.l '\'oln\. 

I N"1"th\\'nl'~--!-lr;-' ~~----:;:;~----;}I~I 

~1~~ _ __ !1f! ____ :_18 __ ~_1 
' l'otHI... l1R 1:V, t 10 !If!:! 

- - . 

1 f t\l ie(' or til rico fhc 1]\111111('1' had h('Cll collcctcd, pr'ohllhl,l' the 
lIn'p(, for'lIlR l\"oul,1 hal'(' h('I'll fnUlu\ ucarly cC]unl; I inf(']' lhiR 
frolll (,OlIf'id(,1"iug !llC :ill01"l' !iJ::lIl'CII, I1IHI /"r'(1m my ~(ln telling 111(' 
thai if lIP had <'nllcI'lNI in :llwtlH'I' ")1nt, hc felL !lllrc Ihnt til(' 
miol,"iylcll pla.llt~ would 1rl\1'(' U('l'll in (':H'Cfllj r flCI"Prll1 Lillll'lI 
IIIIW('r\ 10m all IwrT('If< (>f fI(>('.\' nlHl raillcd nit Ihreo f01"IJlII; but t 
I1Pgt('dl'r\ In r('('MIl fll(' pan'Tlt f01"111, ('xccpt, in one inRIIl-HCC, ill 
wlllcil I lTlill(,c\ fl'om f<llOrt,-~L.v!ed ~ecd twelv(' p1n.ntl', of whi('h oHly 
OH(' 11\1"l1crl ont 10ng'I'(y lct\, fOil!' ltlid-fllykd, rind SCI"('11 short
III) led. 
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Insects nro llCCeSI'!A.ry for the ferLili7.A.lioll of this I.ybhrunl. 
During two 'yCllr~ I l{opt t.wo pl!tnt~ of eneh fOl'ln protected, n.nu 
in the autumn thoy pre!'ented II. rem:lrlmblo conLra.sf. in n.pperw
ance with the :\.(ljoiuing uncovered l)lnllt~, which w('ro densely 
covered wit.h c~lr8nlcs. III lSG3 II. prolccLed long-Ktyled plant pro
duced only fh·c poor CrLl)suleR; Lwo mid-Ilt.yled plants produced tho 
f'!:l1ncnllmbCI' j nll(i t.wo ~hol·t-slyled phllts beLwcen tl!Clll produced 
only one: thofJe cn.psnles oont:l,incd ,·ory few flced; yeL the plautI'! 
wote fully pl'O~lllclive WhCll Il.rliHci:tlly fedilil,od under the not. 
]/1 Il. stal-o of lIaturc tIle nowers arc inecss:l!ll1y visited for LllCil' 
nectar by hi\·c· A.ud humble-becs and v:Iorions J)iptera, The uectnr 
is sl'cretcd nil round tho b:lose of t.ho ontl'illlll j 'bnt !\ pn.asR.ge is 
forllled along 1110 lLpper and inner side of the calyx I>y l!le J!\teral 
dctleclioll (uot. represented in Lho di:tgnun) or tho hn~:\ll)Ort.iol1s 
of the Iih:Ullf'tltH j so t.hat lnl<ects innJ.riauly alight on t.ho upper 
side of the f1ow('r~, 011 the projecting stamens anti pist.il, fl.lld insert 
lhf'ir probo.~e(,H .'llang Die uppal' inDor lllargin of the t·nly.:r. 'Yo 
can now !:ICC \\ h)' the ellds or llle fltamcns with lllCir nnt.hers, and 
tllC ends of lhe pil!tils wilh their flt.igma, arc a lit.t1o upturned, in 
ordcr that Ihey mtt.y b,.u .~h ngaiHl!t Ille 1011'0/' lw.iry sllrr.'l.Ces of 1,\10 
insects' bodies . 'l'he short. flln.mellS wllich lie enclOllCd withul tho 
cnlyx of the IOBg'- and mid-stylau formi;! Cl1.11 bo tOllched only by 
the llroboscis and Lila llft.l'rowchin of lin} sucking bee; 11011eo Liloy 
haye their el1\ls moro upturnd, and they [Lro graduated inlcngth, 
80 n.s to fall int.o !\ llarrow file, till'ee deep, sure to he rn.ked by 
the tiJin intruding prohoflcil'. 'l'ho an4,hers of the longer stamens 
stand latcl·ally flLrlher II.part. and 0.1'0 more neady of the smno 
lengt.ll, for n\Cy lm\'o to bruflh ngaills~ the whole hl'cadth of the 
inscct'f! body. I mny bere incillentally retmlrk, that in very 
many floweI'll the pistil, 01' Llw IltmlleHS, or both, f1-l'0 recln.nglllarly 
brllt. 10 one "ide of t.1I0 flowe\,: this bending miy bo permanent, 
as witll IAJlIlnm~ aud many othor~, or mn.y bo cffeeted (n.s ill 
DicfalllllrlS jraxi1l(llla :tnd mn.ny oUlerR) by n. lempol'tlry move
ment. which occur~ in t.ho slamen!! wllOu t.ho Rnt.hers dchi~ce, 
and in lho pil!lil whon the stignm is matum; bill. these t.wo 
movemonts are by no menns alwn.ys eOlltelllpOrfLlLeOllS ill tIle 
Sllllle nower. Now I hMe found 110 exception to tho rule, thn.!; 
when the stamClls and pistil n.ro ben!., tho bending i!t eXl\ct.ly to 
tlU\t . ... ido of I.he flower which secreles nectar (even t.hough thero 
bo n. rUl\illlcnlnry nectary of large Eize oulho oppo!tilo flide, Il.f:I in 
some species of Oorydali8) j or, when nedar is seereted 00 all 

T.lNN. l'ROC.-JIOTAl'l", vor,. YIlT. 
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pid~!!, 1-0 that fli(10 wll('1'Q fhe lI!.ruc\,llro of tho nowor~ allows Lho 
{':\fIiUflt, :Ieee'S!! to it, as in L.'IfhnOll, rl\pili onn.ccous flowers, I\lld 
mally of,herf!. ".'ho 1'ltlt1 ~o!H'-('q!leIlLly is Umt when the pi8til ",lid 
I'.tlltnCIlS arc bont, the fli,igllH\ rmrl I1nthcrs ILre b rollght into the 
pathway toward" tho nectary . 'l.'h orc llrc it few ClUlCS which SCOlD 
i.o bo c"Xccpj,ionp., uuL Liloy :wu not 1'10 in i-ruth: for instanco, ill iho 
nloriupn.lily, lho I'-t iglUl\. of t.ho grott'squo u.ud rechulguln.rly bent 
pit-dil js brought, not into j,\)n Vn.thwn.y from Lhe open air town.rds 
the Jlcdar-flccrclillg rcce~8ell of tho flower, but into tho eircufn.r 
,.oule from 0110 w'ct~').ry 1-0 the other; in ScrQphttlaria nqtwlica 
tlHl pi!Otil ill be-TIt ~lolllnwal"(ls (l·om I,be mout.h of iho (lowor, but 
it, 1I11lfl Rl.rillCfI UlC pollett-dusted bro38t8 of tho WMrS which 
Itrtbilually vi~iL I,h('f:'l' iU-IO('('/I/;cd 1,loomB. In the above rule we 1'00 
Ol1n morc illstallcn of tho Sl1prcuIP. domil1:\ting llowor of illllcctS 
over nH l.\w minot' sLnl('Lura! dottli)1I of nowcre, cspcci1l.JJy of thoso 
which have, irrf'gnlnr coroll1\S. .l"lowcn which nro fert.ilized hy 
I h~' \\"i1\(\ mml.t- {)f P{)UI"I<O ho m:'col'tO\\, but I dn not know of fI, 

A ill ~lc it1Aln.L1cC of 1\.\1 it·regu!a.r flowC'.r wl.ieb is fcrti1il.e~1 or crOAsed 
hy Il,is menns. 

l ltllvc (If'laye.l 100 long f)ll tbcflO pOlll/S, but I must nUndo to 
one other. ",Va ha,·o l'Ie('11 tlmt the threo pistilli of ~liJrerCllt 

lengthe h:\\'1.1 ('[wh two h:..Jf·do1.C1l sets or "tamons of correApond. 
ing: ]e-ngth. ,VI, ('n hoes stick I,/,e (Jowors, the longest 6ln.mons, 
be[l.rill {.; 1 he ~rCctl 11ollon, rnb against. tho abdomcn aud the into
ri01" "irles of Ill(' po!Ol-I.'rior legA, n!O fiof'--5 likewise tho l'ltig-mll. of tho 
long:.!Olylf'd f01"1n. 'rhe Rl.amen!! of l\JidlUe l~ugth !loud the etig1lli\ 
of I,he 1l1id.Al.y ll,a form rllb againsi the under side of tho thorax 
0/1(1 hctll'('('1l Iho f1"ol1l; pair of legE'.. l 'ho shOl-lcat stalllCIIA nud 
the !It igrna of the Rh'l1"L_14 tyIClI form 1Il1l8t rub against; I.ho pro
bO.'lciR :1.11(1 "hill; for tho hf'oJ'l in BlIclUng illsOJ't only Iho front of 
their /1('(1(11'1 into I,ho {'n.lyx. 011 ('al;chiug oees, I ohscrvlld 1I1uch 
gr('('n pollen on Ih o innor l'IidcR of tho hilHllegs nnd Oll Lho fl.buo· 
Hl<'ll, amI much yellow polle-1I 011 t,he tludor side of t,he thom,.. 
Thero Wfl" SdRO poll(,l1 Oll tho chin, Bond, i~ fllay bo pres1lmed, Oll 
11ll' pfo\)oA,·if'" hnt thill wns l\jmcll1L to obsorve. ] hl1.d, howevor, 
illdf'llClirlout, 1!I·o(lf 11m!; po!lell is cl1.rried on the proboscis; for in 
:~ J)1"ol.cclc<1 short-lllyk,1 phl.llt. (which produced ol1ly two cn.p
'I lIJ('!') one !lmall branch wns ncl·iclpntn.Uy left during many daYB 
pres~ing ngnill!'/; the line net., and becs we.l"o !Icon insert.ing their 
jll"llhna("el;! tlll'Ollgh il.e mcshes, R.nd in COllSeqUOnco numerous 
cn(l-"'u!cs \\('I·e li)l"lr1cd on Ihis 0110 /JIJlI1.ll brmlCh. Froln I.hcs(J 
B('vernl fi\clfI it f,)l1ollls that. iUBect-ll would chiefly CMry to the 
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Ml iglllil or r:\.('h form pol1rn from t.he Mlnl"l\('OM of <'orr(,8pbndiog 
Icng-th ; 1\.1111 wo f' lmll pr(,Mcntly Meo lhe importnlloo of lhi8 MAPm. 
tioll . Tt, lillii'll, lInt, h(}wevor, he lIu[I])oII<,1I 1 h:\I, the hCC8 <10 not 
srI, moro or ]PM~ tlHllt('I] 1\.11 O\'rr will! lho M()v()r:l.l kinde: of "oUelll ; 
Ih(';y ccrlll-inly ,10, nil rOll le! ho soon wilh 111(, groen jlollen from 
t.ho 11)1I~cllt IIlnmrnfl. lIfor('O\'<'r, a (':180 will prescn tly be given of 
n.lolJg-"'yJrr! pl.1nt.whirh grewnbsolul eiy hy il80lf,nnel prodllcC'Cl 
Iln nhll\\{lalll'{' of ell\lllU1N1, which m lll.1 hn.n' heeu fertili7.od by its 
own Iwo kilHl~ of poll (,11 j but. thcf.lfI ,'np(lIl1cto conta.ill Pd n. very 
poor IWCffl~l' of "c('d. lfcncc i1\80d8, IUIII c' lliclly bee", n.ct both 
NO 1-:c1H:'ml ('nrricrM of POll,,", and AS flpC'cinJ ('arriorll of tho rig ht 
kin/I ·. 

Vl'Jril'Jbilit.'1' lkfnl'C' p!VOflillJ..:" on to Illore import..'\n t topiCll, I 
JJ\1I~1 IInya 1"'11' wor,11I 011 Ihill hl'nd. ",VidA"'1I rclllark8t on t.ho 
v:l.ria.hility in Ihe hrlll1r!Jill~ of the MI(,Ill, in tho lengt.h of t.ho 
hrndC',,-, lIi1.f' of tho pctnl14, nnd ill "cv('rni olhor rCl'pcct.s. ']'ho 
1'1 :\111'" HOW p;rowin~ iu Illy gnrcl(,1l hav() Ihl'ir lel\\'oll rtrrn.nged op
po"il ,'ly , nli('rrtalrly, 111111 in whorlll of !llr('(', fmc l <iitre,. grcatly ill 
",lul]1('. Tht' IItelTl!' of til(l pbnts hc;uillg Icavcs in whorlll I\re 
IW'(rtgooal; Iholl(, orlho ,)111('1' plante nro f)IIOOrnnguln.r. But wo 
1\1'{' <'on('<.'rl1('(1 only \\'llh Ill(' r('productivo Qrv;nllll; tho upwl\rd 
h(,lHling of IIII' pilll ;1 ;1\ \":I.1·;:l.blc, and ill i'\. r('lIlnrbblo deg ree ill 
1111'1 "}lOrl_" I)"I('(\ form, i., whi"h it. j" llOlIll'timr8 I'Itrn.ight., lIome
tim('l~ IIlighlly ('nn·t·(I, hili, ~('n('ta.1Jy uplurn C'd l\t rig ht fl.U g!C8. 
~'IH' IItir,lIlll of the 10ng-lIlyl('11 pill!il frl'f"JuC'ntly 11l~ longor pnpilJro 
nr j", rnll~ht'I' limn lim.! of tho mill-fllyled, And this thn.n I.hn.t or 
lIlO "'",rl-II'yll,<I f'mll; hnl thill cilnr:l.dcr, though fixc(l a.nd uni_ 
form wilh Ih(' two formll of Pritnulfl., iM 1,,·1'(' Hlriablc, :md I h!\vo 

.. I n my I'np,'r on th" t,,·o fonn~ of l'rimll[" (,rournnt Proe,.LinIl.Soc.18G2, 
".1:\1",) I ~tnh'{l Ihn~ T h'nl ""Iy ,wco~io1\nl1y "",,,'11 1111l1L1)Jo'bo! 81wking tho nowel'll 
of Ihl' (,(\\ .. ~Iil' (I'. ~f>1"i.). Sill~ Ih("n T hoy\": hOll ~oruo bcd~ in tn1 ~rdrn 
Mnlniu;,," I1mrly 700 I'lnnt~, nnol Ih('O\(' wrrr inf'f"l:"flnlly vi~ik<1 by JJomb.u 
II",.I""",,,"n,1 fr. 'nunJrI!Im. I ('l\U~r.t smUll <)f 11r('t'O bocoo, 111111 I found (III 1 
h~,' nntil"pllt('{1 ill "'Y p"prr, I" ~f,) thflt fI"lIlOl llU'jority of Iho poUen-gnr.inli 
whirh n,lhrn'" W I he bMf' of til,.. l'roboec;, .. ,..,.,.. 1"~'i1"",1 nnd 1111.(\ como from 
11", Inlll; Ft"mM'" of tllll ~h<1rl·,tyled {onll, 110(1 wl'rt'tlnl8 plnccd 1"Oa(1, to rl'rti
I;~I' tI", ~till"rnll of Iho 10",I!'.~I:)"IN I form. On tho olhrr 11111111, Oil tho mi,hUo, "nd 
"rnr II", lipof tho proh" .. ·;_, n .l'r1 'orge propf>rliou of 1110 pollcn-grAin, woro 
"r,li" ~m"Jr ~i1:". lind I1MI rom" (rom the ~horl, ftt.nlll1'lIS0 r tho long-etylocl (orm. 
My ~<11l ('anl!;h!, "[~'" 0 mnt" «("I1·"({i,, lMrfuuNJ ho.rring o.er tho bod, !loll 1 
fnnntl /." it. pro1108cill n ~illli"lr tli.triblltion of tho h,o kinde of poUcn·gnr.in,. 
1 Il'ivl' Ih""r rllrh lie II. {"rtllrr iIIuett1ltion of Iho importaoce of thl! I"dllli.o 

Ir"Klh~ of Iilf' l'llImrn" "",1 pi,lil. 
t \·rrh:oml. ,1,,, rllltllrl1iet. Vrl'l'in', 5 .lllhrgnnll, t&~, S. 11, 18 . 
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IH~('n mi'I-RLylc,1 fl1-ig-mn..'l r011ghcr OmTl t.hose of tho iong-BLyled, 
The degrl'o lowhidl tllC IOllger fl,IHlmidtUo Bla,mell~ arc gl'llduatc(l 
in lenglh an(I rHO Ujllur!lN\ at their cudll is -vnri;l.bln; sometimos 

nil 111'0 ('(ll lnl. The ('010111' oflho ~recH poHon in tho IOllg IIf:l.1l!{'m' 

is v:triable "', nnd ill R01l1et.il11cs p:LiI') greenish yellow; in oue short
st.yle(l plaul. il. w:tt' [l.1111O~1. wllile, 'rhe graitls \'n,ry :~ lit.tle ill 
lIi1.O: l ('xnmim,d 0110 f<lwrt.-st.yled plll.ut wilh the grn.illB abovo 
tho ftl'cmg:o fli."Q; awl J lutl'c 110('11 :~ long-fltyicd pl:mt. wili, 1111· 

{Iifll inglliflhn.bl{~ ~1'f\,inR fl'OIll tile longf'r nnd flhorlcr nnt 11('rs. 'W 0 
h:wc hen' cOlwitl('rnhJfI 0Ildll:lll0\18 of clmractcl'j :1.11d if :lJ1Y of 
Ihl'!'Io Rlig-h~ r-tnldUl"fd difJ'l'rf'IlCCfI \\"crn of direct lIon·ico to tll0 

plaid, or W('J'C ('ot'r,clated wi(h IlRdul fUllct.ional l1iflcl"01H'CR, wo 
call pC I'r, ... il'c 11ml. Illo Ilpc{,jC.'l illj!lll\; illthn.1 fJtate ill w!,ich unLul":\1 
seicr'linll mi~ht , l''''~lflily (10 1111lch fo!' il!! llIodifirn.tiOl!, 

~I 'o rei 111'11 10 0111" pl'npe]' !!lIhjecL- wc RCO that i.llcl"e :\1'0 throe 
1,i1ll1f1 of fcmnlt'll nIHI I hl'('(' I,imlf< of 1I1lt1c .. , cach kind of the I:tllcr 
Iwil1g" bOI'!lc hy hn)f~,](I"f,('tH:l on 111'0 of the threo form!", 11, remains 
1()lli:-:('0I'{'l' whdllf'1' thclI(,flclcl"nl flC1o"es 01' SCXll:I! orgfLTlS diller fi'olH 
each olh('r ill fUlld iOJ!, Nothing bringR 11101'0 pnHlljllcnlly forII'lL I'd 
lI!o {'{(mple:.:ity of 111f' rqlro\llldil-c Ry .. tCIn of thi!! c;d,mo]'(lillnI'Y 

]11:1111, thllll fhe lI('f'{,flflity, ill ordcr to :tIlf'crlain tile nb(lI'c fad, of 
adi(ici:tlly ll\llhing oi.t::htcen rlislind unions, 'flrml t.he long-fllylcd 
ftH'ln lind 10 be f('dil17,cll with poUcn frol1\ it!'! OWIl t.wo diflllncl; 
ililHl~ of [l.lIlht'I'1>, from the 1.11'0 In 11,0 mid-stylcd, nnd fl"om t.he two 
ill 01(' r-irori'l<lykrl f"1'1n. The 1>:\11\0 proecs!! hatl Lo bo rcpcaleu 
wilh halh the mi(l· and !lllf)I,t~st .ylcr1 forms. It might havc hccn 
1houhht. sl1!1ici('ut ('0 ha\'o tricd all each st;igrnn.l.ho gl'CCII pollcn, 
1',,1' illlllaw't', from (,ith("l' rho mid- or ahorlo.sLylrrl longeJ' stn,mcllf', 

nntlllo\' frOIH both; but the rcsult, proves tbat this wuuld I1:I.VO 
hecl! ill~ufli('icnt, ami that iL WM JICeessnry La try all Rix ki1l(lI! of 
jlo/lCli OIL t':wh III ig"ll\a. AI-( in arLificial fortili7,n.tioll11 t hcre wilt 
Illwnys oe Rome fllilurcfI, jt; would itlwe been luh'iBnbJe to hnl'O 

• 1;(1,'Ja,"I",~mi(/ II/dica, Oil" of lho J,ythrAccre, ift ftlfflngely I'nrisblo in it~ 

F!nrncl1~-1 pr('!IlUlll ill pllrt tlnc to it~ growth in fI hothouU', '1'ho lIlo. t per_ 
fer! fl nwcr~ proltucclt with 11111 Ih'o vory long eln.menB with thick tlceh-coloured 
fiI'IIlH:"I~ IIml grC<.'n polll'll, find rrOlllllillr\CO'll 10 twenty-nino ~hort ~1.n1l1cne with 
Jl'llow pollcll; but. 1I11111y 1l0"'{'fS protluC«l. only one, two, thrre, Of fOllT long 
.1/lm{'119 with w{'cn jJ(Ol!CI1, ",hich jll <"omo of tho I\"tJwre "'ss "'hall,. '"('I'lnecd 

b~' rdlow }lollrn; Oll~ nnthrr OfrCl'ctl (ho ~il1gulnl' OILllIl of h~lr, or one 01,11 being 
m\r{1 lIith hrighlgrN:'n,nntl1.heot.hpfocll with briglltycllow pollen, One ]1,,11\1 
h.1lll1 fU!"l'Ow nrnr it~ bAsr, which rOlltnillut\ pollen, According to llnll)"gy lTith 

J.,r[tltl"/lIII, this ~P~!{'B 11'00 1(1 pl~duoo !hrrc form!; if!o, tholl!J.ovo pl~nt \VU R 
\lIi(I.!tyhl form: it \\"n! quite etcrLlc with if I! own hl'o kim.\JI of pollCJ1, 



rf'pra.tcd ra('11 of Ow eight.ccn UniOllll a flcaro of times; but tllO 
lauollr would h:we been too grent; :tfl it wn.s, I made 223 artificial 
Illliotl fl; i. c.,l fertilized, Oil an :wer:"lge, above a dowu flowers in 
the eighteen din'crcnt mothotlil. Each flower was rlt .. ~tl"n.ted; tho 
adjoining lmdR had t.o he remo\"ed, that; I.ho marking.thl'el\d, wool, 
&r. might be safely aecur{,ll; :J.lld :"lrtor each fed i1izII.tioll t.1l0 
stig-ma lwd t.o be examined with n. lOllS t.o see that there was suf· 
fkicnt pollcn. l'lautfl of all three rOr~)fi ,",01'0 }lTotocled during 
two yCfl.l·S by l:l.I·gc He-Is 011 a framework; two pl:"l.uts wero used 
during one or bolh years, in order to :woid any individual llecu· 
liaril,y in lin}' OliO plnllL As Roon as t.ho (lowers withered, the 
Ild .~ 11'('1'0 r·('urol·ed; :1IH1 ill tllo alltlllllll tho capsules were daily 
iw'pctll'll ; \\·hc1l the R('r.dll wel'o ripo t.h('), wero eount.ed umler 
the microllf'op(', J )1,'\'1'0 given theRo ,lebil:-< that cOllri,leneo may 
be placed in tho following- TableR, a,nd a~ somo os-cllse for two 
b!nl11\crs wilieh, J llOliel"e, I lll:"ldc. '1'I1e8e blunders nro referrcd 
t.o, with !heil" probable r:LU8CS, in 1,wo nolos lo tho 'l'abIes; tho 
CITOllCOUS 1I1lIl\bel"f-l) howevC'r, ot'e entered in Ule TnblCl~. tlln.~ it 
Ill:"l.)' noL be RllPPOflCd thOLt J h,'\,Ve in allY olle instance t.ampered 
with lhe resllll~. 

A few wOI·ds expl:malory of the three 'J'n,b1e8 must be given. 
Raeh is dcvolell to one forl11, rrnd is divided into six COlllp:utlllenLs. 
The two upper ones in oach table gi\'e the product of good seed 
from the :"lpplirntion of pollen from lho Lwo ~ots of stalllellS wJlich 
correspond in length wit.h lllC l)islil of tllat form. The two next 
]ow('1" eompnrtlllcnts f-Ihow the res'lIlt of pollen [!"Om the other two 
RctS ofstalllcllR, wllich do not eorrOlll)ond in length witll the pistil, 
:"l11(1 which aro borne hy tho soma two forms. The two 10woRt 
comjl:"lrLrnenlf-l ~how Lhe l"('~\llt of Lhe Il])plicaiion of each form's 
own two llinds of pollcn . The tcrm "OWII pollen," uscd here and 
ill Lhe TableR, docs trot mcnn pollen from UIC' flo\\·er to be fertilized 
-for Ulis wns never Ilfled- but frolll onot hrr nowCr on t.he same 
plan t, ot' more commonly from a. distinct 'plant of thc I!omo form. 
In Ilrc rc,mlt g-ivcn, "0" gcncrally lJleOll8 tlmt, no cnllsulo was 
produc(',l, Ot' !llnL Lire cnpslrln conlnined 110 good seed. In somo 
Jl:lI"I. of c:"lch row of riglll"CfI in clIch compart.ment, a ellort hart
w]lblliue lll;lY bo sec II i tllo unions :"lbonl thislinc werolTIudo in 
lSG2, ond below it i1l 1803. Tt is of impol"/al1ce to ohaervo thiR, 
:L'I it 1'1I10\\·s that t.he Rame geneml rC8ult cnSlled ill two 8uccc8sil"O 
years j but moro ('spc('inlly becauso 1803 was n. vcry hot nnd dry 
80a'011, and the plnntfl hnd o('ca.sionaHy to bo watered . ~.'bis did 
noL prevcnt the full complement of seed bClug produced from 
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the mor!' fed,ile ;lIl1i{)n~ ~ but it r('nJ{'rcd the leRs fertile uilions 
C\'('11 11\01'(' stm·i{c thall trwy othNwi!lo would 1t11\'0 bOCll, J h:l.\'o 
Bccn Iltrilling iw~tatJ('ca of I.i,ia R:nUC fneli i/1 BlIllling homomorphic 
Dond hct\'rOlllOrphii~ IIlliOl]fl in l-,,.imula "'; and it is well known 
Hmt the eOTHlitiollS of life llIu.qt bo highly f:wourablo to I;iyo allY 
cI,a.llcO (If producing hybrid .. [!'fIlii f'jlccica wLidl cro!l.'i wiLh difli
cu1~y. 

I 1. 11. 

I n (lOW('fl:! fer!i1i7.ed hrlll(' Iflllg"('r 1:1 flow('rs fertili1.cd hy the long('r 
/jt-JIlll{,l1~ of f.hc Illid-l1t.vled. J'I,f',o.e elnm('lIs of tb!' I'hnrt--styled. Thr"f: 

I "fr1ll/m.' rfJIIf,1 i,l lel'illll fbe 11!""M '!( stflml'ft.~ t'fj/f(/' 1;1 lct/(ftll the pistil ~( 
'fir kmg-.<f!lfrrl. th,. {'m.'I-~f"I('d. 
I'r""lud "f g!lod ~('{'<] in r~eh rnl'~n]('. )'rorl"ct. o~ goorl N.'Ctl ill cod, "'1"'"]" 

~l/j r,!{ J!,O ]01 
Rt U 4.1 ) HI 
o 0 f)(\ poor 8('c(1. 00 
o 100 00 
Q 0 I.'ll 

'I :i :ml)l'rr('nl .. f)fJh('.~('nnw('r;<o.ri,·ld-
I'd ellJ~IIj,\~. l':'~('11 ('np~ull' crm!:.in
p,l, 1m au IlY('fllW', r;1·2 .~"('II. 

o lJG 

'" H41'lCrcent.oflllcI.'ofl(lwcrsyil'\tI. 

;.~\!!~~}!I~':~;l 1I;:~~e,~b;~~08('~7t-

.. 1 n tIm ~prillg of 1802 T cro~ .• cd forty Oo ... ~lj[) t1o'\"c~ (F. t:cri.r) )'rtcro
m(lqILic~lIy and hnll1('morl'h;{:I<UJ' T},O I'llInl~ ,,·ere nccidont:llly c)L'poe{'(1 in 
tim fil'('('IIholl!1O tn 100 hot, ,, ~n", and n. Ilu",bcr or umbels rl('ri~l\Cd. Some, 
howI" .. !'r, T1'mni"",1 in 'l1o.\!'rnt.!'iy J;oou h~Alj,h, nod on t.hllll6 U\\)r<~ w()re twelvo 
(lowe,.,. which hn,\ ur.·" f''l'1.i\i7.rd hctl'TomoqlnicaUy fl1H] deve!l which hll<1lJOf'n 
rrr!i\i'A"\ hfllnO"H'TpJ,i('"lIy. '1'1", h .. c!vc hl'uoromnrphic lInion~ yielded 80VClI fino 
r~!,~II1c., OQIl/,1ining [Ill nn nl'prng(' 1)7'3 good ~ecd. Nnw marl< lho diFfeJ'Cncc: 
thn ('Ir""l1 homomorphic \lnion~ )icl'lcd only two cnp~I1I('8, of wllieh 01'1' con
t~oillC\1 :J~' ~f'f',I . , bnt ~o pO'll', nUl\. 1 '\0 not ~"lJl)(\~ 0110 , .. ould ha. .. c germilln!o(/, 
nllll \111' 0\111'1' onlv 17 f:.ir!y j.:l)t)flllCCd. H .~o!l!d be 811].w:'rD,wm, 1.0 gi1'o} nny 
"'''1''' <ldllil. "n !I!i~ rtprrimf'7.f, or on 'oml' ... 1';l'h [ mnde lit Iho 6n",0 !.iute on 
r. Sill,.".i .• , "n"r till' 1\1'1.."n!lllU'OOr ?!fr.,roh" SC<ltt'~ ndmimulc I'''per On tho 
"~riO\l ~ di"H)l'plli(' ~!.."rio of Prim,dll, in whkh ho c<mfinn8 my former l'('!'Oull._, 
!1m! n,I,\~ mlln,' I)rig\njl\ Iln,l vnlU"hle oh~rrl'/lfi",,~. Dr. Hilf/ebrl).lu] h/l~ 1I]l\Q 

(H"h-ni.,·la· 7,':itllll~, lR{i4, .lnll. 1, 8.:l) COllfinnCfI my gcnrrnl n'l'!Ult8 "'ilh rf'llptY't 
to 1'. Si"'·/J .• i., /lIu! JIA~ rorrcrt.(·i! "" rrror int.o which in eOlllo \l1\I\<'C()lmtJlhlo 
1l1l1nnrr 1 (,,11, !I~",rl.'. lh~( 1\'0 rH)l1c!1-Etrnin~ from tho long· II.n,l ellort-st.ylod 
r('lf1ll~ WCI'(' or \1,e ~nm" ~i',c.l)r. lIildebrand ha~ .wdod n ~er;c~ of nrw nml 
;\1\1'",.1.1111. cll)('r;nH'nt~, ror lin "·I'ljli>:n:! homomorpJ,icB)), II nlllllbcr of Do",,,", 
\lith p{,Ilrll from (!I<'8.11nf' ("1'111, IItHl Jikcwi~o from the 8nmo inrlil' irJual OUII'er. 

' l'I«.'Il(, !~(I('r IHI found \~r·t'!ll-hu. t'('",]('l'1!<1 rllU,e1' more 8krilc. '.rJlis c;'IpCriu.{"llt, 
! l.wiim,·, lu~~ JII'Vor 110011 ~ y~lt'lll»t\C!l.lly trioo befot'\l. 
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1[[ ~. 

14 floWCN< fertilized hy llw 8hort 12 flowers fertiti:r,ed lly the shortelr 
Rhl.lllellS of tho mid-slyle<l. stamollS of tho short-styled. 

3 0 20 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 

o 0 0 
o 0 0 
o Too stori\o for \1.11y I\Y\'ragc. 

"'00 Atcrilo for nny I\\'C_"'::..W_· --1----------1 
V. V.I. 

I r; rt13w13rs furlilizod by n!l.m IOJlgor 
!ltmuoIl8. 

15 flowers forti-thoo hy OWII shQrter 
st.nmClls. 

2 ., 
10 8 0 
23 .J 0 
o 0 0 
o 0 0 
o 0 0 
o 0 O· 
o 0 0 0 

'{"no storile fIJI' nil)" an'rag". T 1313 stcrilu for any nvcrngc. 

1 ".,.""."", " '"""""'m'-:-',-"-",,-:-,}.-'-.,,-:,-:,,,,-w-,"·'-w-:-,[:-" -,,0'::--"-"'''-''':-'''-'' :--by-,,'. 
r:lltlc]'f!-Iulir hru~h, from hot 11 lholong uuul!ohort 1:!tlllllens oflhcir own (l13ng
"'~J'''''J) f13rm; J)ut 1 diullot ox-llmino with Il ll"lls (M r did in tho Ctl8CS in 
the "l'lI.lJ!AA) wilcth"r Auflicif'nt IlOJlell h"d beon plu.cou on tho stigma: ·Qnly 
r; cap-'<lIlca Wl"l\l prOdllC('d, and thORO yielded 1311 (III avorage 14·6 soO(1. In 
lRr,31 tried n Hlllell bf'ilcr rsperimcnt: II. long-styled plnnt W!l3 gT0Wll 
hy itself, llIile.q nWfly fro!)) fill)' otlu:'r plant, l!o(llhnt ilA stiglJlaa coull.! Lavo 
rl'f':dvcd only tho two }\ill\ls nf polkn lIfO}"'!" to this forlll. Tho flowor" 
were il!C{\~f'II11I,ly \'iflitc~l by l}('~'., so UlIlt thr ~!ilo("mll.ll lllU!!t h"Y6 roceiyod 
OIl tLe mo~t frwo\\rnhJo dnyR,:\nrl at, tile most (f\\OUTfLhJo Iwul'8, sllcc('~ive 
fljlplicntiom. of ]mlll'lI: nit W1"1 IHHo emMod plnnlJ'- 111113W illnt lllis 11igllly 
f:lYOllfS fcdilimtioll. TJli.q pl.~llt p1"OI.ll1coci fin nhl1l1dnot crop of CRpsulo.q; 
, too){ }))' chance 20, find theRl' (l'xchi.diUK OliO poor enol contained lIeod nil 

\leie\\' :- 2{) 20 35 21 10 
m ~ u • W 
7 :}O 27 21) 13 

m U • W • 
Thi~ p;i.Vf'J', n\l avorajl;oof 21·ij fleod por cl\ptmle; and 1\8 wo kno,,. thnt this 
fm·m, wlH'n stNnling urar pll1111.11 of tho otlwr two forms /ln~l fertilized Ily 
ill sect~, l'rndlH.'())l nn :1.l"erIlW· of 1).'"\·1 soed Jlor (',n.r~ulcJ we see that the 
l ()n~-lIt.rlcll fornJ ff'rtiJi7.e{\ hy it.q OWll two pollens yiellL<~ only bel,woon 
ono~fonrtJl nnd one-liftll of 11m fulllluml)Cr of so(Xl. I bl\ve ll])okcll Ill'- if 
lhh\ Illn1ll lind rec()il"wl both il",q OWTl killdf! or pollon, nod tilis i~, or oour,<;(', 
po~iblo; but, from tlm ('1lclo~cd position of tho AllOrtOl" fli.nmcns, it i~ 
Ullirh 1I10re pwhablo !1m!. th e ~Ug1l1!1 rl"f'".lvpd fl.lmosl excll1llively lb6 pollcn 
[rom its (lwn IOllger Rtall1en~. 
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'l'aIl1!' JI.- l\fm-RTYr,En }i'on~r. 

11. 
]2 fI(\wer~ fcrli!i1:c(i by Ihe inngrT 12 flowers fertilize,l by the ~hortN 

Rtnnwlll'1of til,., l on!;'(-~J.rlcd. 1'h.("'(j ~tnT1lt'l1a of the Bhol"t-~tylcd. T~!r.v 
.~lm/l(·11,1 c'I'lfIl ;,~ lrlt!!fh !1m "i#il qf M(lmrlM r9!((Il in length IIle 1,ist,l of 
1"1' mirl-.• ,ylrrl. llu·mid- .• I.IJlcd. 
l'roducl of .l;ood M'cd in ml(~h c~p~ulc. 

138 ] 22 
}41J /JO 
H7 \1)1 
Ion J II) 
j.1:1 ]:18 
Hl 0 

1)2 11f'T ('('nL of 11111 I1nw('r~ (1'1'0-

.!~~Il;~:' l~~~('\~('~n~~~::iJ rl~I~:~;;~~(~n~)~ 
IlII nI'Cr:lf!:f', 12i';1 ~(·('d. 

111. 
1:\ fl(lW(,!'~ ferlitizrd lJV til!' ~hort 

~lfll11{,II_~ or Ih(' In!lg-~1,I'1~·d. 
~!I 12 
o 1'1 

o R~ {ee~:!d ~:~~!~ 
41 0 
H 0 
"I) 0 

en ~~,S~~. CI'I;.~~~;~ t~~~'~1~1~'~I:li';~ ~:~~~~ 
(lll nn nl'p\"ngl', 47'4 ~I'I'\I: or, px
eluding rnp~u1,,~ ",ilh lp!\,~ Ihan 20 
~('<',I, Ill,· a\'pr~!lt' is ()O'2 ~('ed . 

v. 

l'rolluctofgoolll'C(l(l in cnchC/lI'~1l1c. 

112 100 
130 14a 
J4!~ TN 
100 HI, 

3.'l J2 
HI 

I~' 

c:I~II;: C]~~h{~~I;a~ll;'~~~I{~~::~:{: 
011 rill n,'crngc, 108-0 scc,i ; or, ('''
eluding cnpsulcs with lc~ thnn 20 
secI1, !\If) fl,crngc i,q] 10'7 aced. 

IV. 
1I)flowet~fortiliZf:d\''y tlJClollgpr 

~[al1l('n~ of tho ahort-lItykll. 
1!30 • 811 
115 lJ!j 

14. 20 
G 17 
2 11!l 
I) 7U 

128 
J32 0 

n!J vet cent. of lhe flowcrs yipldf'd 

~~Jl~~1 e~n:r~~~ GCV.t8:~dc~I~~il~~~: 
~!~~::1~1Ie~~:~~~ 7;~oJ:;' thnn 20 

V I. 
]2 Ilowrrs fertili7.(',1 hy O!FlI longer 12 flowrl'8fcrtili7.c.j bv mt'n61lorict 

~ I nlllrn~. 6[nlllo\J~.· 
02 

" G;j 

J!l(; P O 

o 
o 

l~:.:d 1l<linll the cnp~\ll" wilh J.10 
,o;t,,,d, 2fj lwr ('("Ill.. of I1w l1f)wp)"~ 
,rirl,l':11 cnl'-~\L1c,., n!\(t rnrll rlljlMI(' 
cnntmttl'd,flUnnIHcrng",r.4·(iIl{'('dj 

o 
o 
o 

fl 1"'rcC'llt. of tho fiowcr,o; yiddrti 
rnpAulre. 

"r,cx('lutlillgcnp.~u!rAwi()1 lC8sth~n 

2~"d'~~'''r~f\'ei~ __________ , 

• 1 hllH' llllrdJy ~ny ,loul,I Ih~t thi ~ rCfultof l:JG ~"ftl i~ dlleto" groE~ ('1'rQr, 
The lIower! 10 be fcrtilitcd hy their own longrr ~{amCD8 were fInl. lO~rkcd by 
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J fertili1.cd 1\ eon~i{lerable number of flowers with pollen, tn.ken by 1\ 

cumul's-hnir hl'l1:«h, fTOJJJ bolh the long rind "Iwrt 8t1\111(1)8 of t1lcir own 

(~hor't-8tyled.) for111; bll~ I di(1 not examino with fl, lcM (1\.8 I did in tho 

('[\.QCfO in tho TnhlCl') \dlelhcr 811niciellL pollon lmd been placed Oil the 

slip;ma: only (j ('np8111<-9 wcro produced, out! these yielded, on rm (""emge, 
11'0 seed . 

'Table IIT..-SnonT·sTYf,F.D l!~OIm. 

1. II. 
]2 flowers f.'rtili?Cd hy the sl\Orter l~ flowers forti Ii zed. by thesllorter 

stamens of tIll:: lonl-\"-~t'yled. TIU!6e st(\llll'IlS of the mid-styled. Th{'~ 
~l(/lIU"IM c'lll(!l III leIl9!11 tile pi .• til f!i 8imi/cJl& ('(julll in 1(!/I9tl! till] tJi.,{il of 
t'lI~ .• lwrt-.<fylcd. lIw slw,.t-~(!Jlcd. 

(if) or, fl:\ on 
GI R8 77 GO 
SA 112 ,18 6:1 
GG '111 '.1·1 0 
o (l2 0 0 
o 100 0 0 

o 
rn~:S;:. crJi~cl: ~~~\~I~'~~J;t~~~~~~ cnr;I~~:s.cCJ1t~fl t~~~1~171:c~~I?~~;:~~! 

; on nil UI'cTllge, 81'3 seed. on an nvemgc, 64'() f'.('cd. 

1fr. 
10 nowCl'~ ferli\ize(l ll\' the 1011ger 

f'.tnmene oflho long-st yl"rI. 
o H 
o 0 
o 0 
o 0 

o 
23 

Too ~tcril(' fOI' nny RYcrngc. 

IV. 
10 lIowrrs fertilizo(t hy tho longer 

stnmcllS of the mid-styled. 
o 0 
o 0 
o 0 
o 0 

o 
o 

Too sterile for Rny f\vcrnge. 

"wllil.c thrend," nm] those by !he longer BI.nmrns of the long-~tylcd form by 
"",hito Bilk;" ~ f1owel" rl'rlili~ru in the laltcr mnnncr uO\11d h(\vcyicldcd aboll~ 
136 Bood, 311(1 it mny beob!!CTI'ed tha.t01\lJ ~ueh pod i~ mi~~ing, \.jl:., at the boUem 
of compnrtment 1. 'l'hcTcforc I illlvc hnrdly nny dOllbt thnt I {ertilil:l'(l {\ 
flower 11l(\rked with" whito thrcnd,"!II! if it hn.d been m~rkod with" whiweiik." 
"rjth rC~I)ectl.o I.he c"p~llie which yielded!J~ Bred, in the B~me column wilh lha.t 
whid, vieldcd 13G, I do not know whnt to think. I cn(ienrollrcd to prercnt 
pollen "dropping from 1111 upper to nny lower flowcr, /Inti I tried to !"C11lCmool' 
10 wipe !'he pinccr~ corcfully nll!'r ClIch rC1"lili~nliol\; bllt in mnking cighteen 
difl~rc"t cro!S{'~ , Bomc\ imcs on win(l] dny8, and JlCI!Lercd by bCCIInnd flie8 buuing 
1\1I0nl, Bome few errou ("onld hnrdly bo n"oillce!. One Iia.y I hnd to keep II. 

third mnn by me ~11 the time to prevent Iho be<-~ l'ieiting tho uncovcTed plnu",", 
ror in 1\ few Bc("ond8' timo Ihry might hal'O d0110 irrcpnTabl0 mischief. H 11'88 
nlso utrem!'l)' dif\iclilt t.o exclude minule DilJlcrl'l from tho net. In 18G2 I 
m~{1c Ihe grellt, mist.nkc of plnciog n mitl.~t;vlcu nnd long.~t;vled under tho aamo 
hllge net: i1l1SG3! a.voided tlti~ error. 
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'rnhle 11 1. RIIOllT_RT nv,n lfrmM (continlVd). 

1

,10 flnwcrf'l r"rti~';.l'd hy (>WII 101l1(I'f 10f.lnwefl'l r('rli~~ by awn "horter 
l'I(nm"n". "(IUII OIII'I . 

o 0 04 p· 0 
o 0 0 0 
o 0 0 0 

- I) - 0 
o f) 21 0 
o 0 

_ '1'<)0 "t"Til<' for nlly 1\\l'rn,ll."". 1~~ 1Il,·rilo fOf Ally An'rnJ::'" 

, f"rlilizl,,1 II 11ll1nlll'f nr fI"wt'T1I without f'lIrticllll\r (,!Iote with n,,·ir OW1I 
Iw" IIlll"'II.'1, Iml, /lp'.\' dill lIot prndnf'fl 1\ !lingl!! C1I1).<Iul,,; th" l>f)Ioilion Ilf 
till' I' figmn. "'inli" IIII' {'nl)" .. I'f'nr\l'rl'I lite f(·rlilit.n.tiofl without I'(JU . ,., ennl 
tliflil'ull.. 

Summary of tl,,· three prccrcfing ~l'ablcll. 

JAJng_'!.I/!rrl/orm. 'l'w r 'l1~y-f! i.'{ nowers ferlili zed by I,he II1nrnon8 
of 1'(lrr('''poll(Jing leug:t.h, horne by the mid· Il.nd IIhorl;.sLylcd fOfmll, 
),ielilpf! Gl 'u per ccnt. of (,IIPSU}C!'!, which eontnim.'ll, on fin 1\\crnge, 
RH· 7 1\('('11. 

'l'\\"cl)I,y.l\i .. flo\f"('NI f .... rliJi1.<'{\ by the other /lnd IIhorler Htllrn('U8 
I)f Ihe mid· nlld "hor(,..Mfy ' .... d forms yielded only I;wo very poor 
(,11]1",,1(,8. 

'I'hi rl y f\OW('rfi krl ili7.(,fl hy this forll1'" own \,wo 11(11-8 of !'!l:1mell8 

yi!'I"!'{1 ollly (,1g:11I n'ry ]loOI" ('ap!lIllcl!; bu\' n O WCl"8 well fi·rWir.ed 
by h'>(,11 hy 011(' or hol h (If Ih('ir O\\'It kin,ls of pollen prnduecd 
1I111I1 .... rnn" f'ap!nlll'fI (·olllnil\ing. 011 an nVI'rage, 2\'5 "ced. 

,f.,'!lOrl.81.1/!rd/nrm. 'I'w('n l y-!in' nOwef8 fertilj 7..{·ll by thOklnm .... ns 
or ('ofl1'IIIpotHling I('ng:th, "01"11(' hy H, ... long:. IHld mi,l.s l,yled IiJrllllll , 
ridd(,d 72 pC'r ('('Ill. "f (':\jl!\u\CI', which (excluding onc (,:1l'lI lIlc 
wit \, on ly 'linc !«'('til!) ('on I ain{'(I, on n.n f~vcrflgc, 70'S aced. 

'l'wt1nl y 11,)w('r~ 1(..1'1; I i7.('11 hy UlC lrmgcr s talllens of tho IOIl A" 
:\1,,1 1I1;.\."lyl('1I formfl yif",'cd only 1,"'0 \'('ry poor CapMllOf<. 

'\'I\ (,lIly flower'" f".·lili1 ..... 1 hy both their own two lIets of I!ill lll('na 
yidded only two I)(Hlr (fir p('rlmp~ three) ('npMIIIf'II. 

JIIid-If(lfl('d/orm.· '1.'\\/'ntJ . fotir flowers ferliliT.oo by thof!lltlllellS 
of {'orrcllpomling if'n,e:th, burtlo by tho lon~. a.nd I!hm·t,'l!fyled 

fnnnl', y;"I,\(,d fiG ( Ilroba.hly 100) per ('cnl,. of ('I\.p"ul('", which ('011 • 

• J ~\\.llI'f.'l tllII!, hy mi~hk('. I fcrtili1.l'll Ihi8 t1 ow .. r wilk tlll'l poll,'o or I.ho 
~h<lrtl'r~tnm .. n.or til(' JnnA'·,t,.l .... l rorm, "1\1I'l would t"",o Ju..o,irltll'.l Rholl t 
fH ~I'f'<l . 1110"'1'1"1' 10 !l(' lim. rrrtifit('(1 ""('rr IMrlll'!'! .... itll hlJl('t ,ilk; thnOf' .. ill, 
th .. P011('11 ,., Ihl' ph", .. ", ptllulI'u.(lfthcphorl'lIl,. lcd wilh black lhrr'flrt ; .'lnd !Iw., 
I 8u.pt'(" ,l.ho mi~tllkc "r ......... 
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taillcd (uclllding OliO cll.psuie wilh 12 "eed), on Il.Il A.Vern.ge, 117'2 
80('d. 

]~iQCCl1 f1owcr'll fcrtili1.Cd by I he longer fltnmens of tbo shorl,.. 
flt,ylc<l form yielded 93 per cent. of capsulcs, which (oxclmling 
fOllr C:l.)l811 IeM witl. Jess thmJ 20 ,,00(1) eOlltninod, on n.u n.vorngo, 
102·88c{'d. 

'J'birlcen flower!! ('rtilized by t.l1O shoner flbtmeufI of tho long
sl.yl('d f01'll1 yiolded ('4 per ('cnt. of CltPfltli08, whieh en}Jsules (ox:
eluding 0110 wiLh 1!) sead) contninod, on ntl Iworngo, GO'2 flood. 

Twolvo flower!! ferlilized hy own longor BUtmCIlS yielded 2G pcr 
cent. of ('np~tlles, which (cx:c\uding olle with!) fleed) conl-niued, on 
nil aVCrfl.f{C, 77'G seed. 

Tw('ho tlo\\'('I'S fertilizcd by own shorlN sl:unens yiolde(\ not.n 
aillglo(,:l.p.'!ull'. 

GOl1l1il\('ring tho three 'j~\blc.ft onel lhis IHl mlllnry, wo may Mft·]), 
dm .... ' til(' following conciuflioll8. )1'iNlt" t1lOt, nli in alructuro so in 
f\luctlon, t hero nrc t.hl'ea femnlcs or fCI111\Io orgnD8: this is mnlli
fcst; for whcn rdl !.In'co rcceil'e tllO vC'ry flame pollen, thoy nro 
o.cted ou 1I10flt differently. So conve rsoly with tho I.hirl;y-aix flllI
JnClll!, we kllnw lh:~t lhey eon!!iat of three aepara.t.o HOts of Il. dozen 
each, (lin'cl'inp; ill \llri(lltM rCRpecl.f\; and ill function tho poUen of 
thel!o three sds whrll appliNI lo OllO Ilud j ho Mmo stigma nell! 
most differcntly, :\f1 a glnneo nt the 'J'n.blcs proves, But wo shn1l 
prescnlly 8('(' Ihnt the act.ion of t.ho pollon of tho wholo dQ7,cn 
longcl!t nll,l of the whole d07.l.'n shorf<:!flt stnmenB is not ident.icn l. 

Secollllly, wo s('o lha\' only tho lOllg('~t, SLfl1l1 0l1S fulJ), ferti lizo 
tho lO1)g(' .. ~t piftUI, the mid{llll Hlnmt'Jl!! lho midcllo pist.il , nIHi tho 
",hortest fltam('HH the short cst pi lltil. And now wo call comprc. 
heml the 1l1('nniug: of tho almo!!t o:to.ct C'OITCflpoDdonce in length 
\'C'LWL'Cll t h ... pistil of (':leI! form (Hul tho j wo haff-dozen scts of 
stam('llfl bm'lIc hy tho two other fOl'lI1s; for lho stigmn. of oneh 
101'11\ is thus ruhhed against tho !lamo 8pOt, of tho iUlioct'!I body, 
which hCI'OIllOfl IlIOfl{. cllarged with tlto propel' polleD. Ll nil tllreo 
fOl'm~, the Il'male organ ill but fcebly, 01' not nt. nll,nctcd on by it", 
own t.wo killtis of pollen. 1 n my pap<'NI on tho (limol'Jlh.h~1lI of 
Primula. onll J.inum. J useu the 1.('1"111~ "heteromorphic" for the 
f\lU y f ... l'lilo nninl11O. h('{.wt'cn thu f(>111illo e ll'lllant of tho ouo form 
Illld t.)w 111aln cl","H'lli or tho other, !lolltl "homomorphic" for tho 
I('!I!I forlilo or quil(' "lorile lUlions b('lw('en lllO f(lm1\10 nnd 1111110 
elom('nl" of tile !mnJ(l fOl'm. '1'IHl prill('iplo illvolved in theso krll1a 
ho/rls good with 11!/thnltn, but iR illl'luflil'i(1l1t; for {.hougll in cadI 
of iho three forms tho f('rlilu tluionM aro nli/lcleramorphi.c, the np-
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vropr;nlC' pO\lC'll eominr,:- from the lItl\meo" of eorrcllpomling ](Ong' h 
hol"tlo hy llir 01 her I w!) for1n!'l,l\utl though 111(' hQmolllorjlflic \\1\i0111' 
of th(\ f('Hllllr!'l witll theil' own two lids of mn\es nro fllwnys more 
or lr"~ ,,\ prile, t 11('r(l )"(lmail1 in cn.ch ('n"o two ot IH'r all-rill.) union", 
not inr}wlrd ;11 thf'!'I(' Iwo t"rlll~. Ji.('IIrO it. will be fOllnd eou
\'oni('lIt.. til /lc!'Iigmtl(' til(' 11m Hllions of e!lt'll f('mllio with the t..wo 
Retll of lll:unl'lI!'I of c{lrrl'!'IpollfJing lel1gtll, wlli"h nrc full.v fertilc, 1\8 

lrgilim(l/.' ftl/iOIlS, nnd lhf' fOIIl' oHlcr, more or JCIIII 8lcrilc, IIlliol1s 
of c:\Ch fj'nmt(' \\ilh Ihe four alilcr sets of IIlnn1<'lIS R!'I mf'gitil//(/(c 

It"imIlT. ('OH~cqllcntl.Y. of the eighteen po~siblo Hl1iol1'1 hrlwcon 
tho 11l1"c(' fn1"ll1'~. !'Ii" nrc irg-ilimato and tw('II'o I1ro j\1('gilimah·. 

A Iwlh('r :l11d f'urioull ~'01H'IIISioll cannot. 1.10 l'ollsidorcl1 lUI pro\ f'll, 
hilt. i'l l"t'Tukrf'd hi/-:tliy proklhlo, by tho '{'n.hll'l!. 'J'ho 1l1Iioll11 of 
tho I'illlitll :\lHI !'Iia1l1('Tl!'l of {'(j\1i11 I('ngill nl'o nlnnc f\\II.)' fl 'rlil('. 
NOll'wilh 111(' ,,('I'f'rill i1trgilimato unione it.will h(' fOIl11l1Iha.t.1l10 
g l'calN tho in{'qualily in ll'ugth between tho pistil I1 ml Mlnl1ll'llll, 

111(' gn'ntrr Ihe Iltf'riliLy or the rcsult 'J'hc/'c i8!1o c.'l:ef')lLion to 
Ihill rul('. 'l'tIUM, wilh !lIe ifmg-s lyled form, il.s own ,.l1orl('r ,.tl\~ 
11\('1111 nr<~ far 1f'!'Ii". equnl lnlf'ng-lh to tho pi!!!.;! 01011 it.l! 0\1' 1\ IClng{'I' 
fltnmclIlI; and the ~'nl'"ulell frrtili1.C{J by UtC pollf'lt of the ",horter 
el!ltnCIlII yil.'l,i('d fl'w('t· SOf'lle;: tI,C fm.lne compnrnlh'c fCsult rollowe 
froll\ tho u'\e of the poltcn or Ihe "horter stnmcne or the mitl_lIlyled 
form, whil'h nrc much shortN I hnn the ahorte r stnmolla of tho",hort. 
alylctl (!IN' tlin.gl':Ull), nnd therofore loslI e{lnnl in longth to t.he 1f)11J;
I!Lyl('t\ pillli!. 'We Ilhall SN! cxn.ctly Iho fIII.me relmlt if we look to 
the four illcgilimfllA:- 1I11101lS undor tho mid· Bud shorL-fllyl(,(\ form!'l. 
('('rtnillly tho Jin'crCIJ('(l in sterilit.y in theso se\'ernl C:l~ell ill Il'ry 
slight, but. the IIIf'rili!y :lhmys iocr('MNJ with thc iuercn!'lillg 
jnc~llIality of lengt]1 bot.wl'cll the pial il find tho aL1IDCI1.'f which 1\1'0 
IIsed. '1'II cl'clorc I beliC"e in tho above rule; hut 0. I·ft!'lt numbcr 
of nrlificial uniOllf1 wouM bo rt:<Juieit.o to prOl'e i~. H tILe rille ho 
trll(" wo llIUllt look aL it. M lin incidentnl tLlld uselcss rC6ult; of Iho 
grn41nl ionnl f'imngcs tITrol'gll wh ich this "IWcief! h:l!'l jlMflCd in 
arriving at it." present. ('omlitif1n. On tho olh('r hand, thc corre· 
f!pollth'lIcc in leng:lh i)(,lw('{'lI the pistil of ('IICI! form fl.lullhllso 
:o.lnn1('I\II ",hil·1I nlollc gi\'c r\ln fertilit.y ill eJellrly of !'Icrvico to Iho 
"p('\·icl>.. IIIlI\ i!'l pl'Clba.bly thorcallit of direct. fHinplalion. 

1:-)0111(, of the illt'gilimalo uniOlls yielderl, os mny be Sl'l'n ill 1110 
'.I'nbll'll, (luring nf'ilhe r ye:lr n. IIingle f'I('('(1; bul, jlHlging frOIll tho 
C:I!'I(' of tho long-!llylcd J11"'loIll. it. ill probable, if illicit uniouf! eould 
bf' l'flcf'l('cl rl'pe:~h'll1y undN the most f.'lvournblc conciition", "orne 
fow scedl! would 110 produced. Anyhow, t cnn I!tato that iu all 
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tho eigMe(,lI Jlo!l!liblo lIllions 1.he pollen_tubcs penetrated, nner 
eighteen hour!l, the s~igm[L. J iJn\'c rf'lIson to believe that tho 
o[f~pril1g from tho i!lcgiLiulI\to uniOliS present SOUlO f!illgu\:u' 

characteristics j but uuLi! my obsen'atioll!:! on t.his head :u-o re
peat.ed, t must be silent.. A t first I 1.hought t.hat perhaps t.wo 
kinds of pO]!CII placcd together ou 1.110 f!1l.nle stigma would give 
mol'O fcrti!it.y thall :myone kind j bul. we havo I'cen t.hn.t tllis is 
1I0t the case with each form's own t.wo kinds of poUen; l1Ol' is it 
probable in any ea.sc, liS I occasionally got, by tho usc of single 
killds of jlollcll, fully ns Ulallysced ns I havo scen ill 1\ 0.'"I1,sulo 
naturally fcrt.ili7.cd. lI.1.o rcover the propCl' pollen from tl. singlo 
anther i!l more I hall sunicicnt to fully fel'l..i/ir.o each stigma; hence, 
in I,his as in flO many 01 her ('IISCS, at. lcast twelve times n.s much 
of each \Iimll)f l'olkll is pl'oduced n~ is HCCCSI!n.I'y to cnsure fll!! 
J"cT-l.ilil,at..ioT1. ]0'1"0111 tllO (hl!~ted coudition of the who!o body of' 
I.hoso becf! which t caught. 011 t..he!lc /lowcr!l, it is pl'Obnblc thn~ 
somc polkn of all l~int1s is dcposiled all each etigmn; but. Lilero 
can har-dty be a doubt.. that.. Uw POUCIl of the sbmens of con'c
spouding lcug!h will be prepotent :llul will wholly obliterate nny 
circe\.. fl'om the atller I,inds of Ilol\cn, even if previously depoililcd 
au the sl.igma,. I iufol' this plll"lI)' fl"om tllO {hct ascerta.ined by 
GiirtneJ' lila\.. cnch species' OWJl pollcn is so prepolent ovcr thnl.. of 
[lny OHH" · RpC'.cics, tlml.. if put. on the Ilt.igmn many hours slIbse
gucnUy, it will (,11Iil"('ly obli~crnt.e the adion of t.ho foreign pollen. 
But I dmw I..he :lobe)\"(' inference especial!y frOIll the following 
experiment.: I ferl..ili1.cd homomor]lhicaUy or iUcgitimately some 
loug+sLyltJd CO\\'!llip flowers (Primula 1:el"i8) wiLh t.heir own pollen, 
and {'xadly t.wcnt.y·foUl" homs sub~cqu('utly 1 fert.ilized thcsc 
same III igll1:1.s hclcrolllorphieally or legitimately wi.th pollcil frOll! 
a short-styled elar!,.r"d Polyanthus. I must premise tlml .l ha,'c 
raisotl1l1111lY seedlings from crossed Cowslips and l'olynnt.hus, aud 
Imow thoir peculiar flppC:\I'ance; nn\l I fUI·l..hcr know, by the tesl.. 
of t.llo fcrtilj~y of the rnoug.·cls intcr 8C, and wW.I bollt pal'out 
form", lhnt.. tho l ' olyantlms iR n nrricty of t.he Cowslip, Rlldnot of 
the })l"in1l'Ol<o (P. vulglll'il ) as some :\uLhors havc supposed. Now 
/'t"0111 t.h" 100lg-l<tyled Cowl!lip twiec fertili7.cd ill tho 1IlllnUer (IX

l'\:loillCd, T rll.il<cd twenty_nino scc(Uillg~, and cvery olle of them 
had nowers coloured more or less I"cd; eo that tho hotorolUorpllie 
l)olynllthus-polh.'ll 'wholly oblitcr:dcd t.he influcnco or the homo
morphic pllro Cowslill-pollcn, which had been plaeed 011 the 
stigmns twenty.rollT' hours previously, and not a siugle pura 
Cowlllip was IH'oducml. 
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'I'ho IIUIL COlldllllion whicll mn.y bo deduced from tllO 'Thhll's. 
e"'PII froUl :\ ~II\11cc ilL Lhem, is th"t. tho mirl.styled form flifrerll 
from both I he oLil{'rll in iLII much higher cnpncil;y for fert iliznl.ion. 
NIII, only did tho 1 weul.J.four flowers ferliii1;cd by tho lIlfl.ll1f!/J" of 
,'o1'r(,II!ll1ll1linp; ll'ng:Lhll, nil, 01' fl.1l but; 011(', yiolll c:\psulcs rich in 
l1('ed; hIlt of tht' olh("r li1flr illrgilim:l.i.o unions, LJ,nt. by I ho lonp;er 
St:l111{'1111 of Ihe ~ht)rI.'lIlylc.l filflll WM highly fertile, thouJ..:h l('f1s 
1111\11 in lh(' Lwo l('gili1Jlfll(' u11iol1l1, :\lId thnt. hy tho "hort fllllmCI1S 
of Ihe long.lltylp!1 form "":HI f£'I'lile to :I. conllidcrnblo df'gl'f'o; Iho 
LWI) lll1i\l1111 with Of;1I fl'rm'lI nwn pO[[£'lI WCnl sll'r;lc, hilt. ill dif. 
1'('1'1'111, Ii"gn'clI. So IImt. 11,0 mirl.stylt'tl form, whclI fcrtili7:f'd by 
111(1 flix killdfl of 1'(111<>11, ('\';fll'CII /ivo flint-rrnt ~1'1\(lcs of fl'1'tilily, 
By t'OIllp:l.rinp; c01l1pnrl11lt'1I1R :} ami G ill 'l'Hhlo 11. wo h'l1.rtl n. J'C

IIInrHahlo fllf'l, IInnwl,Y, !lInL lIlOUgh Iho pollru frOIll 1.110 IIhort. 
HtnUlt'1lI1 of the Inllg:.~IJI('d allel from thill form'lI own (mid.Ht.yl<,<l) 
fllmrt Mln.l1H'll!', luwd ill lill'IOO t wn Illl;Ollfl, ill id('nlicnl in nil rClIllt't·tH, 
yet. IIlnt. il~ (wtinll if! l,idc1y clill'('ront; in 1.110 (lno Ctlf'O nhm-o lflllf 
tho f('c,tilil,f'!(\ 110\\('1'1'1 )'i .. I.11'1I l'n]l,mlCII coulaining a fl~il' lIumbc'l'uf 
IIr{·d; ill UlC olhrl' rlUlo not OIlC f1iugh',r:l.pllulc \\11.1< J)ro<.lll('ol\. Ho, 
1\).:a;II, tim ~rcell, largl·. J.tra.incd pollen from Iho long fll.rimollll of 
thr flhorl_Klyle~l and frlllll thi8 form'" own (mid'fltyled) long- ",Ia.. 
1IH'1I1l is idellti~~'\l ill 1\11 n'M)I('t"i!', but. il.8 adiOIl,nM 1I1Ry bo secll in 
eOIll)l(\rll1U'lIls 4 1\1Id il, iff wi~lcly d;fioI'f'lIl. .I n !Jot.h thrl'r cns1.!S 
I1f(lIlilrl'l'('l1c~ iJJ ndioll iM Mt) plain that it, ('nullot bo miMlakl't1, hut. 
it mil be (!orrnhorall'll. If we look 10 Table 11 ] ,,10 Ihr lcf.:"iti. 
mille actioll of the IIhnrt. IIlnlllCUS of the long. nml mirl'fll,ylcd 
forlll .. 011 tlte pi .. li! of Ih(' IIhol'l'Mtyl{'(l ror11l, wn ngaill IICO ttlli11lilar 
hili, IlliJ.:ld,·r ,lim·f{·lw('. lhe pnllcn of tho .. hort, SI:l.T1l('IlM of t.ho 
lIIi!I.Mly\t·ti r"rm yi{'l(lin,g a fI!llallet f\Vt'r~o or 8('ed d11ring Ihe 
t.IIO YCIII'8 of lfW:l null 1/.1(;:) Ilfall that frOIl1 tho IIlforl. al:tllloll" of 
I1IH l(1n~'fltylc\1 form, AglI;u, if wo look lo '1'!tblc I., to tho \(·gi. 
timllio ndiol1 of Ihl" gr('('11 ]10\11'11 of tho t.wo MCt.S of long lIia111('IIM, 
IW' fllmll find ('xn.dly tho .. ,11111" rCII\lIt, vi1., tlm{, 1110 Jlollen IIf Iho 
long I1tll1ll('nlt of' tho 11liJ.lllylc·/1 form yi('IJcti .luring bolh Y('llrs 
f('w('r aCt'tiM thall that. frol11lhl' long IItamcns fromlhcshort,.."lylec\ 
rl1rl11. .11<'1\('0 it, ill (,(·rbin Ihal thc two I(inflf( of pollen proJu('cd 
by tim mifi-litylC'd forl1l 11m I(':'tll pownt.' !.hnn Lho similllr pollens 
produ('{'\l hy tile ('orrl'flpOl1llil1f,! !<lllInenfl of Lhe t.wo othc l' fflrmlt. 

Wht'fl wr. IIr(, tlml, Ih(\ \'f1pflulcs of tho mid,lILylClI form yield 
B {'O{ulidf'rnhly !n.rg('r M'('rngf' numlwr of Mced I"n.n Iho"o of 
tho (llh('r two fOl'tn!l,- WIWll we 11('(' how flurely the flowe", 1\1'0 

fcrtili1,Q\\ in lho iegilillllllo unious, aoJ how lUuch more productivo 
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the illegitimate unions are than thOlm of tho other two forms, wo 
are led to cOl1'lidcf tho mid-styloa fOfm as ominently feminino in 
ils nature. A lid n.ltllOugh it is impofCsible to consider as ruJi. 
mCIJtllfY or abnrted the tll'O jJerfcdly developed sots of 8tamens 
of the mid.styled fonn which produce an abundance of perfectly 
welI-developed pollen, yet we can h:mIly [l,void cOllllect.ing, as 
balmlCed, the higher cniciellcy of the femnle organ with tho lesser 
potency of the two mid-st-yled pollells. 

]"hJally, it is pro\'ed by the '1'nb1c8 that Lythrum salicaria 
llll.bitually produce'S or cOllsists of threo femrues dim~rOllt in 
~Iruct.\lro and widely difl'crent in fUJlC\'ioll; tha.t it produces or 
consists of three sets of Hlales widely different in structure and 
flUlclioll; and that two of the Ihr·cc acts of malcs 111'0 subdivided 
iJrto flubg:roupfl of hal/'1\ down cadr, diniwing ill a Illarked mn.r rnel' 
in potency, lIO llr:tt regularly five kill(h of pollon are olaboratcd 
by this one R]lecics of Lytltnun. 

I~thr!nn Grat/Tcri.-.1 must now 8ny n few words nbout somo of 
the other species of Ule gentls. I have exltlllmod numerous driod 
flowers of L. Grtr:/Teri, each from flo separate plant, kindly seut 
me from Kew. 'I'his species, like L. salicaria, is trimorphic, and 
t.ho three forms n.pparently occur in i~bout equnl llumbers. In 
the long. styled form the pistil projects about OIlO .. third of tho 
length of tho (':tlyx: beyond its moul,h, and ie thereforo ahorLer 
Lh:l.U in L. salicat'ia; the globose find hirsuto stigma is larger Hmu 

UraL of fh(' other \;W0 forms; tho louger stamens, which arc 
graduated ill l(,ligIJr, lmve their [tllth('rs sianding just abovo BUt! 

.iust beneath tho mouth of tIre cnlyx; the lrnlf-do~,en shorLer 
81.:\II1C118 rifle ratlrel' above lire mid(ile of tho c.'llyx. In the mid
styled forlll tho FlI,igl1lft projcciR jusl, II-uove tiro mouth of the 
calyx, allt! slands nlmosb ou :t lev!') with the longnr stnmClHlof 
the proviolls form j il·s owu longer' stamens project well a.bo\'o tho 
mout.h of the (,flly" 111Id stflnd aliWu abovo the level of tho stigma 
of the long-styled form j tho short.el' stamen8 correspond iJl n.l1 
J·especlH With the I:Ilrorler oncs in the previous fortn . In tho 
Flhnrt"slyled fonn UH.l stigma of the J)istil is neMly on almel with 
the authers of tire shorter st:r.meHS in tho two preceding form8 i 
and tho l(1IrA"('r Fli,rlmens correspomj wil.h the longer e:h"Ulellij of 
the mid-sLyled form, and tiro flllOrter I;bwwns with ~be longer 
stamens of 11rn 10ng"I:ILyled form. In IIhorL, t.here is II- close general 
(,Ol"l'cspollllcirec in Iltruct.ure between Uris specics aud L.lalicaria, 
but wit.l! 801110 dificrellccs i ll tllC proportional IClJgths of the parte. 
Noverthe)esH the fact of each of the three p istils hav~g t.wo sots 
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of"lnml'llll, borne by the Lwn other forms, of corrcllpondiug lengths, 
comes olll, ronSpi"!lOlIsly. Th thc mid.st.ylc,1 fO/"lll t.he dis!eucled 

pollcn.grnins ftOlU tlH~ iong{'f IIlaUlOlHI ]Hut lIearly double the 
diameter of I,hof<(' from J,ho shorLcr stamens; so that tll{'re is a 
gr('atCl' ,liffcl"f'l1c(l in this l'(,lIpecL thau in L. 8(llicaria. .l"n tho 
Jong-f<tyled form, alf<o, the dim'reDce ill tliJ1lllCler beLwecll t.he 

pol1cn-!;rn.ins of the l()n~er ami IIhorter IIblomCllS was plainer than 

in L. sa:licoria. 'l'he50 comp/I,rillonll, howe"Cf, lIlUSt be rpccil'cd 
wit.h (":tnLioll, us tll('Y were made on sllccimC"lHI iOllg kept in l\ 

tlrif'(\ ('ondil,ion. 

L?/Ihrnm lh.l/mifolia. - Thill forlll, according 10 Vnudl('ri!, is 
-dimorphic like 7>riIllIlZn, al1,1 tllcmfore prcscu\'s I)l1ly Lwo fonns. 
r rccrivcd two dr'il'd f10W('I"FI frolll ]Cew, which pl'l'~C"nl;ed two 

fortrlll; iu 1h(1 0I1e f01"111 111{' !llignmpl'ojcelctl fill' heyond t.ho ealyx, 
in tho othl'f it Wflfi incll1uf'{l within the calyx; in illia IflLl.el" form 

1110 a1.ylo WfI!I only onp_fOllrth of I.ho length of Lho style of lho 

other fOl'!ll. Tlwl"(, :1I"C only six stamens; these are somewhat 
grndll:1tctl in rf'lI~lh, :ttl,l ill tho short-styled form tho anLhcrs 
sL:tnd :t riuk :tiJ,'\"(1 111(' IILiglllfl., hut yeL tho P,\":"IIllClI!l by 110 mC"ans 

cqu:1.1 ill /('ng-Ill the pisl.it of tho long-sLy led form; iu tho long
Flt,yled fonn the slnlllena arc mlher shorter lkm in tll(~ other 
fOJ"Jli. Thcse flix !It:l.IW'\H1 nHCI'IHti.c wj~h the petals, lind corrc

"l"POIJ(\ hOllloJoA"ic:111y witi, tho longer stamC"lls of L .. ~«lica,-i(J and 

L,Ortrt/Tcri. A" tJ1Ne n.rc only Flix stamells, it is sCI~rcely possible 
LhltL Uri~ flI)('cicl'l can he trimm'phie. 

L.lftll.rllm 11.IIS.YOp~rolia.-Thil'l Flpecics is ... aid by Vfl.lJchf'r, but I 
heJit'vl' f'J"J'orH'orrllly, 10 he JirnOl·phic. I have c:mmined dried 
flOW('1"S from twcnt.y-two flCpal":1l.c pln.llta from vn.rious lOCAlities, 

kindly sent io me hy J\fr_ Hf'wdt, C. \VfllsOll, Prof. Babingtoll, and 
' (ll]l('r~_ 'l'hcRo W('1'(' all el'lseutiaJly alillC_ 'Henco tim species call1lot 

1>(' dinHJlJ~hi('. '1'he pil!lil vltriell sODlewhnt in lengLh, but WhCll 1I11-
ll!llWllylong Ihe 1I1.a1lH'IlS flrc likewiscgclloraJ lylollg; in lItf' bud the 
f!lntll('lIlI nrc !lilort: perhaps these eireumlltnnces deeeivcd V nUc\tC"r. 
'Thcl'e nrc ft'Olll Fli ."t to nille sl,'1tnells, grnduated in leugth; the sta.

mCllS which nrc v:niahle in being prc!!enL or nbscnt eOlTespolld with 
lhe lIix ~horler stnmcns of 1,. Sfllicaria (lIld with Lho Flix: which :~rc 

ab!lcut in L. fliymifulia. 'rho stigma ia included withiu lhe calyX', 

alld "iaml" ill tho midst of Hlo !l.IlLherA, aud would gCllernlly be 

fcrlili?cd by them; but as Iho stignllt and !l.uthers nrc uptlll"l1ed, 
and 1\.8, according to VandlCr, th('re is n. ]In.s!mge left in thc uppcr 
!lide of the 110\\'01' to tho !loebr)" there can hardly be 1\ doubt that 

.. IIi~ t. Plly&. {lcs rlllnlffi d'Ellropr, t.om. ii, (lBU) pp, 369, a71. 



\..l1O nOWCtS AI-C visitc(l by inflorLs, which would occn.sionally hi-jug 

pollen from othcl' flowers of Lho tH\1l10 or of (tllyadjoinillg' plant, 
1\..'1 I'I111-o1y M occur I'! with the flllOrt-sLyled L, 8aiicai'ia, of which 
Lhe pis!.il and cOlTcflponding sLamCllfl dORcly rescmble UWSI' of 
L. 11,IjSIWpifohfl. According to V:luchcr and L ecoq-, thi!! flpccif'fI, 
which is all n,nulIai, gencrally grows almosL flolitariJy, whcrcns Ihe 
t.hroo prcccriing species are social; tUlt! t.hifl I\.10ne wOllld n.liliORt 
han) convinced me thnL L. It.IJsso)l!folia cannot. be dimorphic, n_'! 
FIuch planh C:lllnot habitually ill'C by thclll~cll'e8 nny beLter t.han 
one Flex of it direciolls R[locicB. 

jtlrs(ca 1,erticillala.-I miRod allllmhcr of pbnte from HCCt! .<I('nt 
me hy i'm/esRor )\fla Or!l.y,:tllti Lhoy prcscnlct! three formfl. '1'h('flo 
differod f!'Olll endl olhcr in the propOI-tioll:lllcligthR of thcir orga1l.'1 
of fmdilit'.'\.t.ion .'\.TId in n.1I J'c"pcd~ ill I"CI-y lI~arly the sn.lIllJ IV:ly rtfl 
tho three furm!! of L.lJlltl"ltln GI-a:!r!.'}";. ThcgroclI pollcn-grains f,.OIIlI 
Lhe longr'HL FI\n.1I)eIlS, mel\slIl-cll ulnng Lhoil' gren.tcl· axi!! I\.l1d 1101. 

dislf'IHh'd with I\-alci-, wcrc ''I" i,h (,I" all inch ill length j Ihose from 
tho st:l!l1C!lS of middle longth -;"u lu'1, and lhose fl'OlH Lhe shod est 

slaITif'IIS 1~iX\i of an inch. 
,V(' lw\"(' secn UmLlhe gCHlLS L_ljflwlIlI! ammls t.ri"morphi,-, <1ill1ol"

phir-, and monomorphic specics. 
'rhe inept!ry H:\tul":\lly arises, why do thcRo sl)oeics dim'I' so 

rell1al"l,:Lhly in Lhcir sexual relations? of wha.t serl'ico cntl reci
pl"Ocai dimor-phi!lm or triulOl-phillHl be to ccrb,in spcciefl, whi1.~L 
other IlIWl'icfl of the S:\1110 gCIlUfI pr('.~ont, like the great. lJl:1.:jol-ity of 
plantfl, OJl1y OllO form? 111111'0 elsewhcre givcn too brie/lyt the 

• CMogrnph. not. do l' ,t~nrop(', \.om. vi. (l857) p.157. 
t 'Origin Q.f Sl'ecie~,' 3r<.1 edit, p. lOt. HugQ \'on lI(Qhl hlUl recently (nolo 

Zdtllng, lSfi3, S. 3D!), 321), in n 111Q~t, int-crcsting ]lDper, 1H1l"nnecq,tho case of tho 
minute, impcrfL-c1.ly ucvc1opcd, chI-cd ami IIClf·ferlilo flowcrs borno by /"io/". 
Oxali,., .r"'pafien.f, Ca.mplln"l(l, &-,c., os aTl nrgunlcnt ngninst my doctrino thnL no 
Bpc<.'iL"!! i~ sclf-fcrtilizc<1 for pcrpctuiLy. I TlI"y6Lnto tlmL in the !pring Q! 18(;2 I 
exnminrtl ~ome: of thC8C Jlo"'CI"!!, n11(1 SAW, though lC!!8 thorougilly, 011 thnt 
U. "l'0n lI],)hl ha! 80 wcll uC!!('ribcd. I cm\ ndd only ono rcmork, whirl! T 
belicve is correc!, lhnt in J-': callilla there is nn open e:hnnnel {or tho poll!'n
tubes f!"Olll lho l'xtrcmit.y of the stigmn to the: ovnriulll; for J ge:nHy pf{'I'srd II. 

minute bubble of air repentedly b3e:kword9 nnd fOr1"<'lIrcie froUl cnd to cnt! . 
'l'hough the: imperfectly tlc;clopcd nml the perfect nowel"!! /IrQ ~o dirrcron~ in 
~lr ll ctllre:, it is n rnther cnriou8 CIISe: of eorrrbtion, lhnt in tho double pU'"l'lc 
Violet (,..-. odol'a/o) tho minute i1l1Jlcrfcd no\\"e:r~ nro double to !lIe vcry COI'l~, 
~o IhAt n section nl'[lCnre like: the hend of n. cabbllge wben e:ut Ihroilgh. 'l'hrro 
elln be, 1151"011 Mohl 118gert8, no dOllhttlmt thci!!l flowcl"II nl"(l alwnye ~H~frrtiliT,(,('; 
lhe:y Ilrr nJoroovcl" ~peci~\1y ndnpted for tI,i , cnd, 115 mny be aren ill the I'<'nlllrk· 
nblc diflercncc in tho ehnpo of lho l'i~t;l in 1'". canina (lind in 11 lc~5 drf'r<'I'in 
1': hi,.la nl\{l tho singlo 1-': odora/Il) n3 rOlllp,u-ed with lhAtor the pcrfcc~ flower; 

J,I N1>", l'ltQC_-JJQTA.Nl", ror" Y1lf. 
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~onf'rn.l groltndf'l Or1l1Y hcli(,fllmL with nU orgfmic beings {listind in
di\'idualr;c nt lcwt occIlsinnnl1y ('ro!Os togcthcr, n,nd rc('iprocal dimo\'
"hil<lll ill p!.~iJllyorJ(' mORt. ('nicicnt lJlenns for cn~l1l'ing this result. 

111](1 il1 the 1'01lcn·luhc~ whi<'h procct'd from the gr"ins within Ihe nnlher~ ;" 
/~(,,,"i"(J, lind fr(1111 wilh;n Ih" I""'rr Imthers of O.l'lZ;~ =e(f>i!<,{fl', hnving I,he' 
woml"rr11J 1'ow('r of di.r('f't;,,1Z tllrir coqr~e to tho ~t igm~ If I h(,50 pll\)j',~ hIl(I 
Ilrodn("o(l thr l11i1111lr "l,,~<'(' flow('r~ nlOlJe, the Vroorwonl'l hllvo bcc>. pel'fect 
Ihnt they e01\ld Il('vrr Im .. r "ru~~r,l "·ith other individl1"l ~. J nUl ,,""nrc thllt 
in SOTlle ofthf'!!e rn~r~ it hM h('rn ~ t.a.t.cd that the pcrroot floweMl netrr 1)1'0111100 
/Illy s('{'<l; /I." fnr nil Aml'hi('arp«('/1 i. eone<'rnecl, I h",/IT from Profc~-'Or A._II amy 
lImt th,.. JWllll;r('r""~ nowc-re l'()rtflinl,Y ~<1Inr.lilllea yield ~OO(1. '1'ho ccnnl'l"t<:'iy 

rn...Jo~etl !lowrl'!l of thnt, e"riOIl~ grll/l', UP) Lr~r .• i(! (lr.'1zoide', ns (I~~"till'!:(l I>.\' M, 
l)urnl . .Tou,·o(BIl!1. SO{'. ] lot. drl"rll11CI", tom. 'II. 18(\3, p.l!)1.), nppol'('ntlyolfcr 
llir II("!I. rn ~o of 1""'1'rl,u,,1 ~elf·Il'rtili1./ltion; for whon perfect nOIl'eM! !It'll pro

ll'lId"ll from Iho ('ull1l~, Ihry nrr, M ("r OS i8 yet, kno,"n, nl",ny~ ~t.erilr, In!l 
numl~'r of 1'11Inl~ krpl hy HIO in Jloh i" ,,"nter, not 0110 singlo pe,.r(~'t nower Iins 
I'r0Inl!k~l, bill Ihe r1l>·Ir'~rll f1o\VrM! pro,luced plenty of ~cct1, \Vilhollt wi~ldng 
10 [I,ro,vnnv d011hl 011 i\r. J)uvnl·Jollv("'p flJ:el'llent ob!!('rvnt.iQll~, f nlllY :\lld 111.,1. 

"ith Ihr el;"II',/I'·" flowrr/l horn" hy my I'lnnl-8, the net of fl"rli1i7.lItio·n, thllt ;11, 

tll<' prnrLrnlinli of thn pligmn hy tho pollen·tubes, look pln("(l in thenh'und not 
in t1l1id withill IlHl glnnle.. \Vill. lho ucclltion of Iho f..ee .... ia, M tho e~~onow 
~Innds, T I'/lI1n<)1 ~<'I' how Ihl" pro<iuc\.ioll of fho S1111111. impf~rr ... 'C1 f1owrr" i"vnli· 
tilltc.o my dl)('lrillo thnt no pl'''ric~ i~ I'crpct,ulll!.I' ec1f-fcrtiliwd, moro Ulnll 11>1) 
IHuitil'licntion of ninny I'llInt~ hy b\Jlu~, @1010n8, &C. ~ T ob~erv~ tUllt tho pro· 
uuction of ~C(',\ h.\' 11,(' l)("rfcd 1I')Wer~ of Vio~ i~ ~p<Jkcn of nil 80nlelhillg cOllri
riOUR nm\ nccidrnlnl,l n'ny ~ tnl(l thnl, nlthollgll it Vl\rio~ much ill dilfer('nt y,'nr~, 

il IIrl',e ,,"s cl"dll~i\'l·I.\' 011 fhc l·i~ il~ of lJC<J1!; IllSCCrlllinc,J thi8 by IImrkilig tl10ny 
/lowe~ I·hn~ ,'i~ileil, nnd finiling ll",l, lhry llro<.llll)C(l ('a]l~nl~,nnd uy covering Ill' 
nmny /low,'n< whirh (<'xl'l'l'ting n few th~t, 1 nrlifiehlly fertili7,e,I) {lid n{l~, whell 

tlm~ prOIl'c(I',I, rro{tllt",,,~in~I,,,·nl'~uJI" After bce~ h .. vc vieiled t,h~e /lll",cr", tho 
1'0111'11 1l\f\y Ill' "C,o,. ~('I1II(,N'd on tho l'"pi!lft) ~lldon Iho~tig1l1n it6r1f,lImllhey ('nil 

llnrlll.1' fnil Ihu~ Ir.r(·o~~ di~till(·t ;nriivi.hmls. 'l'hc~(' rrmnTh II1'p1y to 1 ~ ('(milH1. 

1,irff!. find ()</nr,,(a; with ' ". "·ir%r lho CM"O i ~ ~omcw"nt, Ilifferent j but, T 

)!l1l~1 \lol. rnlnrgo nl).\' Inor" 1111 thi8 8uhjcct. Tho p,·oUuc\ion hy"'O mnlly 1'lll1lt~ 
of l'''rfrrt lind cxl'~n(ll'd. "' well M of imperfect nnd c1o~('d f10W\"l"!', ~(l('nl~ I., me 
10 t1u'(JI\' lllurh lighl on man.\' poinh; it, 8how~ how ellrnnrdinndly lillie 

pollrn i~ )lerr.'nr," fll r filII rrrlili1.Ution, for J n"C("rlllinrd withV. ra"i,w Ihat lhe 
p,'rfee\. nnd imp<'rf,'{"t nower~ (tI'l) InUl1r pTOIlll{'\ng ~o f{'w rllllrn·grllin~) yilold~'(\ 

Illl' ~nn.r n'·ern).:" Illlmkrof ~re<1'; it ~how~tla lhnt, rcrliu7./l,tion C~1\ bl' l'crf,'r(('{\ 
;n dO.I'{1 /l<)wcr~; it ~llo"'~ liS tlint l"rgc, highly coloured I'cl./ll~, prrfll11lr, fIlHI 
1110 ~ ....... rrliol1 or "I'd",. lit\' h,l' 110 1I1('1111B i1\{1i~p('mnhlo for lhi~ nPl, ("'1"1'11 in Iho~(" 

~l'<,"('il'~ ... hi"l, pr<Jp'°rl.y !'I' •• p •• thr~o dltlrncl("r~, It P{'('1l1" to me thnt I hI' llCC<'~' 

.it" of nil ncrn.ioll"l cro"~ with " fli~t.ind in(1i~idllnl or Iho ~fllllO ~l'rcirH"Jrp1.';na 
Ih~ 1l1l;~cr~flll'n·"elll'C of fit Ica.1 Wllle expnndcd f1owon, ntthoexpcn~1l or injllry 
from min nml Ihr J, ~, of mud. pollen by innllnll'rnhie pollen-robbing ill~ccl.s; 
it eJrl'hin~ Ihr rllnrl1\Oll~ ~lll'rrf1l\ily or \'lQlkn from ils1inbilit.Y t.o lo~s from Ih~ 
("1I11~" •. ~nfi ,1''l'illJ'; IO"llvPy"I1"(' from flower lo fl ower; it ClIplnin~ thl) ll$e of 0 
I(nily ("olnl1rNt {'nrnl\n, perfUlllC,O)){l f]('f'\.tI.r, 11Iull("ly, to nUrod illl'!..octol!,rlC<'pt ill 

tho~(" cOJUpnrnli lTI.r f" ... eMe!! jn whi<'h ",in,1 i~ the ngel!l~ nnd ill Lh .... !Io tbclnst· 

unmoollttriuutesl\rD ll rficient. 
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'l'hi~ I'o!\ult woulrl npponr io be 0110 of high imporlmH'e, for wilh 
dimc)l'phie pl1\llIH it. ill ensurcd at. t.hc risk of occMionn.1 stcrilit.y; 

llOt. only i~ t.llt' pollen of each J)lflIlt, usclcfls or uenrly usoless to 
f,haJ, iIHli"iclu:ti, hnt so ill thc p01JCIl of all tho plants of t ho sama 
form, lhai, i~, of half 1110 tolal number of individ unl l)hnta, I n 
tim!. ('x\'cllflil'c ('lal:!11 of plnnts calloci by C, K, SprOllgcl clicho
gIl1l1f'" ill which the pollcn of cach /lOWC!' ill shed before its 011'11 

stigmn ifl rea(ly, 01' ill Wilit'h t.he sl,igllln. (lIlOUgh this CMe ot.'Cllrs 

mol'C 1'Il1'l'ly) ii'l Imttul'O hcfol'C tho flower'lI own po][cn is rcndy 

f1tcrility cnll hrmlly fail to be the occasional rcsult; and it. wOllll! 

bc fhe inevitable 1'0fluH, with hoth dic'hog'lInloua and rcciprocltlly 
climorpl,ic nOwel'l! unless po][en WCt'C t'arried by illllrcifl (ntHI in 

I'OOIlIll fow f<)Jc('irf< hy thc wind) fr'o m otiC /lower or plnn\' In 1110 
OIlI!'I', J\i'I with rcciprol'nl dimorphism flO wit.h dichog-~lI1y. 

withill Iho H:II11C g-cml~ HOIIIO of tim SPCCiCH nre nnd BOlllC Ill'(' not 
t.hufl eharaclcri7.cd. Again, in lhe Rnmo gellus, M in thflt: (If 
'/'rifi!lilllll, IlO1l1l' Rpceies abl'Oolut('ly rC(llIi1'O insect-aid t.o produco 
sced. otll('I':;: ;11'C fed ilo without any IIllch nid ; now when iURectR a rc 
l'eqlli:<iln fOl' fl·rtili7.ntion, pollcn will gcnerally be cnrried from 0110 

flower In thc oilwl'. ·We tlms fiCO, by mc.-tua of rcci proral (liIl1OI"
phiSlI1, "I' Ilichognmy, nnd of infl('d-aitl, thai, somo f<pocief:l require, 
or nt. leaRt. 1'l'(;01\'(" ince~snnt Cl'Ol':l':OA with other ·hldi\·idunla of t ho 
flalHe spcciel!; wheren.s othol' ~]lceicB of Lhe flll.me geucra cnn bo, 

n.nd pl'ohahly nl"C often ferlilir,cli during long pori ods by tho 
poliCH of their Oll'n /lowors, Why tiliH wide diflorenco in t.ho 
fn'!(]1l('ncy of CI'OSSCS f;hould occur wc are l)rofoundly ig-llornnL I 
will (lilly furt.hcl' l'cl11:lrk 011 thi .. henll, lltat it would "be a great. 

mistake .to :<lIPpOfiO that tnnn)' /10WI'I'f1, \I·hich arc Ilcilh('l' 1'cci
pr()('all), dimoJ'pllie 1101' dielioglllllollR, nor t'cCjuiro ill!j:ecL-aiJ for 

their ih'lili7.alioll, lIOr Ahow allY P:1I'\ic'ular aoaptat.ion in their 
HI,l'lwt,lII'e 1'01' thc visils (If im~ocj,~, [U'C not hnhit.ually cro!;'f'('cl with 

t.1](' pnllfon of qUIf'r iIHli\'illllalfl; thi~ OI'I'ttt'f', fOl' illsta.n('c, 11ahi1.ltn,Jl.v 

wilh I'nhbagcfl, racli l'Ohcf', nlHl ollioll!'!, which ncvertheicl!A nro pCI'
f('dly fcrt.i1c (~\S J 1111011' hy trinl) wilh lheir OW1I lJOllen without, 

aid of ;IllY lcillli. 
Hil t il. Illay 1)(' ful'fhel' ilskcd, g'rnlltill~ Ilmt reciprocnl dimor

phism iK or ~rl'\'ieo by ensllring ill_ cach gencration n. eros!! (hilt T 

lUll 1:11' f" olll protollttitlg' that il 1111\y tlot. havo f'omo nddiLionnl 
1I1111ll0\\'JI sign ilie:tlioll) , why ~lid 110t. dimorphism f'nffico for 

L. Mlican:n. alill Grlr:;Oct'i? wily Il'ore lheyrendorcd reciprol'ally 
l.rimot·phic, ('nbiling suell complicat!'d IlcxllnJ rellt/ioll!!? ",Vo 

l'iltlllOL nUSWCl', e.\.cepl. perh:lpl:Il:IO bl' :-jf we l<UppOSO two plants of 
Q2 
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the L. MliC(fI";n 10 grow hy \..h(,11l~c!\"c!l, thcn if t.ho spccics werc 
l\i111ol"phi(' it, would olllX he fl.!! e!)n:t\ ('hfLllCC in f"iwour of the Iwo 
iurlling" (lut (l iWrl"(,lIt. !(H'lIlflI11ld (,oJlflcqucn~ ly boUt being ferl.ilc; 
hn L Jl~ !ItO "peciell if! trinwrphie JlIHI each fnnn e:\t1 [rrl.iliw the 
twn ol.hel· [orllll1, il if! l\\o 10 nne in fiw(lllr of t.hc t.wo turnin~ oul; 
din('rf'lIt. forlH~ alH\ hring ('(l11fleqncnlly hot.h ferLilc, 'Vo t.hllfl 
lice how 1'('rjpro('~1 Irimorphifl.1I1 I1HLII!. bc I\n ad\'aulage; aml 
pl'ohnhly ii, would 110 1110l"C :uh':Ulla~('()ns to Lhi!! Lylhnun , w]1i('h 
('01ll1!101lIy growl! in almm'l a fling-Io !"Ow along tho banhR of 

!'h'rn\1l!", Lltan it \rollill Ill' II) llri11lroflcs or Cowsli1)!; which h:t\·c 
lIt'ighh(111l'" (1n nil flid('fI. Bllt, ('V('II if irimorphism eO'eckd no 
1;(1(>41 h(,YCl1l1i thlll g:~ill\',1 hy rlilllorpililllll, wc ought; not t.o f('('1 
Illlll'h "lIrprillf'f\ Ill. illl {lrrHrrl'lll'(', filr wc continunlly ROC lhrollgllllHt. 
lIatllr'C tlrl' ~;llllf' ('rl(l g:riIH'(1 lo.\' 1111' mOl'lL cOIllpJi('alcd n~ well afl vy 
tll(:O 11)1)"(' fliHlpln )111':11111: In g-i,(' Ollt' illSLll1lCC :-il1 m:t.JIY dill'I'iollS 
,,1:111(11 p"II<'11 i i i carried from the 111:1.11110 the femalo hy tho wind, 
which it-: pcrhnpll til!' ~illlplL'Ht mct.hod cOllc<,i\"l\hlc, 01' by the 
;\ll11l'1'{'11('(' "r Ihl1 gr!1illll to 1111' hairy hOilics of inll{'ct.II, which ill a 

Hw/llo,l only:t !it!ll' k~)1 t-:il11pk; bnt ill C(llasdltln Lilc con\'o)':1.I1(,o 
iR !"fred.cll by !Jill !t!n.~t l'OIllPJc.\· m.1(·1til1I'fY; for in Lllill or'chid we 

Ilal"(' l\I'lllli(ilP hunlH \Ihidl \lhCIl ((ludll'd calliln r\ membral10 to 
r'up(u)"(', fwd Ihill ~('\f\ fl"{'(' CNtail! '"'llI'illgS hy which the j1(,llC1\. 
maf'r.(,R art' KlwL fol"lh lil,e ;111 ar1"l)W, II.1HI t.hey a.Jhel"O t.o the 
inRcr1'8 hody hy;\. jll'(,lllial" \"if'cilll11atier,anti t.hen by the bren..ldllg: 
(If all cla~4j(' Ihr<,adof t.he rig-ht, rdl"<,ugth tJIC pol lou is loft sti('killg 
\.0 till' atig-11la of til!' f(·mnk plant. 'J'hc complexity of tho JllC:l.na 
lIf'ed in Ibill :IIHI in 111[111)" olhc1' {';].~('~, in fact (loJlcnds on (~11 tho 
prC\·iollll slag:cII tlll"llllgh wllirh lhe ttpnCiCH has ]1:t.':!flcd, ;\11 <1 on tho 
flllc('{'f')1i,'o :"ulaplnLiollR of <'ach pnrL during each sLago t.o chnngcd 
('ol1l1iliollll of life. 

A" !lomo :1110101"9 ('onsiti('r r('(:ipmcn.l dil1101'phisl11 to bo tllO nrfjl; 
Ri.Cp toW!~r(ls (li<!'cionf\ncf'lI, thc difliculLy of Ulllicrstall<liJ1g how n. 
LrimflJ"l'hic pl :mL Ii!\('. Lyllll"lim MliMrin eoull1 Locomo diu'piotts 
Rhlml~1 ho notil.'ed; and a~ dimorphism and lrimorphiRm al'e so 
(' lo llI,I), alJil'd, i~. ifl HoL provahle Ihat eiLher slalo is llcrcsfI.:lrily 
iu :lily way relntcd to It flc'par'alion of lIlo soxos-though il. nrny 
(I('eallio11ally katl 10 Ihis (,J1l1. AI< far n91~y"I"lIIlt snlicrrri" i:'l COH
('('['11ell,I.I](' !llle il'lH\(,lICY \\"Ilich wc can di8CO\-01" is towa1"ds I.ho 
:\horl ion of Lite 111"0 lIetll of f\t·am('1H1 in I he mid-stylcd for m, 11hiH 
il'1l1if'!lc,Y ill {'vi11ced hy i11l pnllrll, Ih(H1g-h nbnnt!:r.ntn.ml :t.ppal·cllLly 
good, yielding: a !llllnlkr pt'r('cnlage of seod t.han does tho pollon 
of lho CO~TCflp01Hljllg f:tIU!lt'lIf1 il\ the oillcr two furws; ami Lhis 
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fad. iM ill il~rlf rUI'iollM, and Flhow" oy wlmt inll01lsibly gradunted 
Mll'I'" lInlurr UH)H'I'. If IhiR teudClll')' wrro carried oul; Iho 
lIIid.slylell forlll would hl'Comc n fCllm)I', ,h'pcTHling for its fer_ 
lili1.alion .'1\ two Sl'lfl of sl/mH'l1R in tho )ollg- anti shor(,..st.ylct\ 
fprlllM; Illld 1 I1c"o tWIJ fOl'lllfl would ),(Tipl'ocally fl'rl ilim each oth('!' 
like 1110111'(1 form" of P"illlft/a or Lillum; buL thoro would be 110 

npprortch 10 n. di(l'cioll ll condilion. 
AI! I.ho C'fHIC of the I.rimorphie flpccil'l! of .L..'/tll1·U/II i6 80 00111. 

plil'lI-lcd, nnd as it. ill cl\..'1ie1' 10 jlcn'cil'o lho l'elal.ioll6 of I.ho SO:tl'K 
in Iho nnimal 01(111 in Ihe n'gelablo kingrloJ1l, il. IJmy be worth 
while to g:in', befol'c concllldillg. a POlIH'whnt clll-borato lIimilo, 
",Vc lI1n.y Illk(' the (':'."0 of 1\ flpeeit'R of Allt, ntHi supposo all 1110 
illlli"il1l1alll illl:\I'ialoly 10 li\'(, in Iht'cO 1<1l11ls of comlllunities; ill 
Ihe lil'MI., n. hll'!:)(Hlizc'll Ii.'male (1\01. 10 IIpc('ify othcr diffcrcllecII) 
li"illft wiUI f<i\ l11illdle_lIil,cd and IIix fll11all.~i)',('<ll11nlcsj in tho 
f'\{,l'oml,:~ 11Iiddle·KiM'11 fcm1\1e w;lh Po;'; l:tq,;e- amI six small·si1.\'1l 
lIlah-fl j nn,1 in I.ho Ihi,·.l commllllity, f\ IIIIHlll·si1.t'd fCllmlowil.h ",ix 
lal·~c. alltl IIi, lI1i(hl1c·fli~.cd I1Il\lcII. Elich OIW of t11CSO threo 
fC1I1a\e'I<, thl1lt,c;h l'mlukd 10 I1l1it(' wilh nny 11111.1c, would be nem'ly 
sl<'rilo with h('I' 011'11 two fO('ts of l11ul(,lI, nlHI likewiso with two 
011l('r Rcts or runlclI living ill thc olhel' I.wo coml11uuiliell i for silO 
w(luld bo fully fertilc ollly wllell pniretl wilh n. malo of h('r OWIl 
lIiM'. ]1('11\'\' 1\](,'. lilil't.Y·flix nmicll, tlisil'ilmtcll Ly half.d07.eull in 
Iho Ihl'ce t'1'lI1l1llIUilicI<, 1\'0111(1 00 tlil·itlcti jilin thrce sotl! of 1\ 

1101.('11 (,:lell; 1111'\ theBo Kct~, al! well n..1 Iho I\],'co fellln\cl', would 
(lifli.'J' from ('neh oth{'l' f!(,xually ill cXfwlly 1110 flamc mau nc!' nil 

tli~t.inrt. 1I\1(,.·iell of I.ho BIHno gCllllfl. 1I10roov('r t.he I.wo actl! of 
malcl! lil'iuf,!; ill tho c0111111l1nity of I.ho oxlmol'tliunl'ily fertile 
l11i{\(l1c·fOi7.c.1 f('mnlc would ho 10!'lfl ]lot('nt. 80.'I:11:'1.1Iy than tlle mniCM 
of ('orr(,"'JlOl"lill~ ~i7.c in tho two other t"oml11ulIiticl', Lastly, wo 
"I1Ould find that fr,lIn Ihe t"ggs lail\ by c:lI'h of tllO threo fema.les, 
:111 three flOI'I,"1 tlf f(,IIla.lc~ and 1111 t.hrt'o sort.s of mnlC8 WCl'O 
hauilun..lly r(':u'('d-proving to dCIIlOU811'11tion thllt all belonged to 
OIle IIUt! Ilic flamc I'1'('cic8. 

'1'0 n..ppr('('inte fully this l'ctnnrknblo cafl('l of the I'cciprocnlly t ri
l1lorphic ~pe('i(,8 of LylhulII, WO I1Il1y 1n..l(O 1\ g:lrmcent tho t.wo gn'nt 
Idngdolll6 nf nature and search for nl1ylhing analogoll!:!. 'Vilh 
1\11il11nl1'1 we )I:tl'll t.1le mOflt nstoni1:'hing direrllil.y of structure ill 
I.he 80-cnl1('\1 (':\.!lCS of alternate geneml iOIl, but ns 8uch nnimaJ!:! 
hal'O nol. nfl'ilCd I'll. ma.turity, tilCY nre not. properiyeolllpllrnblo 
with the forllls of L!ltltrum. ",Vit.1! Illllt.llre nninlllls we 11:1.\'0 
Cl:trclllO dill\lI'clICOS in ~t.ructure in tho two se3.t;:s; we have in 
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ROIllC of 1I1(~ iow('r n!1iml'l.1~ mAlcII, femltles, ItIHl 1](:'rmn.phro<li(('fI 
(If I,he 1'1'1111(1 "P(,cI(,fl; 11'1' 111'11(1 the l'IoHlewhn.1 mOl'C curioufl ('IUI(' 
of f'erlnin l'irrip£'.i('q whii'li 111'1' Ill'rlllnphrodit.f'fI, bilL IIr .... IIc;wnlly 
n;III'{1 by "hoi£' ('IIIIIINfi of whnl 1 11A.VC cnlled l'ompicll1('ntni 
mltlesj w(' IWH', nfl !\ I I', Wnlln('c IInfi tn.tc1y ,,110'01'11, tho fmnalcR of 
('('rlain I lC'l'idol't('rn. (''tifltill~ IIlId"r 1I1rre dietint'i forlllR; but ill 
BIJIW of th{'fI(, l'tlfll'li ill thN(' :lily reMon 10 ~UI~pocL tim!. 1I1('ro 

if! more tl1l\l1 011H ff'ml'll fl or ont' mille 8c~ultl elemont.. ' Vith 
('('dni1\ infl('ct", n, willi Antfl, in which there ('xilll" heMilll'e', 
II1Rkfl I\IHI f<'II1:lI(·.!I, two or tlirl'c ('rtlILce of worker!!, wo 11:\1£' n. 
,.Iightly 1I('I'II'('f npIlI'o:l('h In 0111' CIV'I\ for tho IVork('I'S nrc flO f.1r 
1'I£,~lInlly nO'I'I'I{'.1 fiR 10 IIn\'(' h('1'1i N'lld('r{'d "t{'ril(', -W ith pllllllll, 
n! [('afl! wilh plmul'rllt:1ulli(' plnlllR, Wl' 1"\"0 not Oint \\,oll'\f'I'fl1l 
111'1';('11 of 1II I("'('flllil'l' ,1{,1('llll'l1Il'lIlal form!' eo (,O1ll1l1011 with .111;11\:11",; 
It'll" Mulll Ihi s llf' ('~p('d(',!, """ plnntll arc fixed 100110 Apot fl'llJt1' 

111f';r birth, :1-111\ IIIUfI(· b(' lIclal'k{1 Ihrollghout. life to the lIam\) 
,'oll.litiol1!l_ \\rilh plrlll18 \\'(1 have RC~'IJ\I ,liflcl'l"necs in slructl1l'l", 
hili apparl'1111y h'!'I~ fli rOl1l-:ly marhd Limn with fl1linml". f.-OIlI 
('nlll"l"fI "hi,'ll nrc ill pnrt jllt('llig:iiJlo, such RII thero b('in~ 110 
"1'~1I:l1IWlp.·tion; ll~ain, wo IHw(' !.Imt, cll\ll'" (If di11lMphil' OOIV(,I"N 
flO ably .lifll'U"fI('1I 1'(,(,(' ldly ".v I h u.;o von Molli, ill whit,,, "omU 

(If tll(' flowf'Nl !'II'{' mil1ull', impcrf('cUy dcwclopCtl, nlHl 11('1'('\!, 

"nl-;Iy I<f'lf.f('rlil(', wid I!!! olllf'rs nro pcrf('{'t. n,nd c:lpnblo of 
('J'O!'I",;ng with flUU'!' flow!'r" lOr tho fln.mo "'pf'eil'!!; but. ill t,h(, f<{, 
flf'I-f'm l ('Il.ll('fl wo hal'l' 11(\ 1'(':\."1011 to IHlSPCI't. tllnt. ti1('l'c ill mOl"o 
!lUlll OIH' f('mllll' or 011(' IIlrli(' II('XUn.! ('Iclnellt. , Vhen wo como to 
til(' ('Inlill of 1'('('iPl'Ol'lIl1y ,lilllMphie pln.nlA, lIueh M l'rimul(!', Li1ll/l1/ , 
:v.,,_, w(' Drllt 111('d wilh twn m:l~('llliJJI' nm1 1\\0 fl'l1l;n;I'I' II('X('II_ 
1"11 Ih("lI{' ":lIl('!I,I\lli('h 11('1',"('(1 only n "hort. time "illl'(' flO IItrangt', 
now "ink nJlIlmd inl.o insi~nifi(,I\1H'o hcroro 111I~t of t,ho trilllOl'l llJ;c 
flpf·l"il"I' of '''.'III/I"I/m, 

N,1Iurali"I'IlII'f' III) 11I)1('h f](,f'IIf1tOIll('1i to behold f:"r!'n.~ (Ih'('rflitirfl 
of Mlrndllrl1 n.fl!l(1('inl('(( wil" Iho t.IVO I'!CX('fI, thltt I.IIl'y feel 110 
!lHrpri!l(, :Il tll{' fit!'!; hill diOi'l-(,l1f'{'1I in lIoxu:11 l1:l.turo 11:1\'0 b('(,u 
IhouJ!;i1t. 10 IIf' tllf' \('''Y tOlIf'III"lnrlf' of "IH.'cift!' d;Rtincli(H1, \\r(\ 

II!)\\' !It'f' Ihn! ~nrh RI'\II:\I rlifi'"rl"l1('C',,-the gr(,l"Itrr or II'IIR pOliN 
of ft'rl.ili1.ing nnd IJl'in!:\, fl"l'Iili1,etl-nmy chnractl"riw IIntl N(,(']) 

"f'jl:1rl\[(' III(' ('{If'~iRting illdi\ill\lnl~ of tho I:'amo "pe('i<'fI, in !.Iro 
R:I1I1(' II1nlll1l"l' nil t1rf'y 1'!r:\rndl'r;1Q nnd h:lye N"'p! 8<'pnr:l.l(l tI!O!lO 
I=(I'lO lI\>" of iJllli,;dl1rrlll, pJ'oillH'(,I\ from ('Ol11ll1on parollb~ dl1l'inl; Iho 
l:ljlRC of I\J.:{'I\ 01' in ditl'{'1'cnt rq.;iulls, which wo mIlk and 11(,110· 

11l;nnto llA dil<t inct Rpl"ciol< 
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