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•• TaItIoVI .. __ oI_ooI_' ... ·.h·IJ·,..·."· •. • 

Ul.I.oI"II_ n--boI"""of""'"" ... ·ftrtllW· ..... lf.lH111llld.· 

In,TabIf LVlJ •• ~ 01 II>lnI culnla,,." lit·,.·,..· 1"·11." 

_I"""" ...... __ ,_, "'_'" ~ .. ",. -'· __ ~4' _ ,_. __ ~_ 

!'I"r ... I-AlT&Iljl;tlDt-n1 oltbe .-ork-hlll,,>I1an ... ol the CDI}('I~IoIlf" 

'fUERE i.il 'H'i~hty and abundant (-,·id{'llce that, the 
flu.n·f!I of mOOil kin,ls of plants are collatrueted flO as 
tn lM· (lC·t .. ~ionlllly Of habitually crop.fcrtilisOO by 
IMlllt'lt frum anothef flo"er, pNdllced either by the 
NUll(' IJ!IlUl, or generally, I1S ',10 ahall herenfter see 
rt'll.,(ln to Jx.lil"'<', by n. distinct plaut. Cross-fertilisa-

• tiun i~ IWlJIl'lillll'S ensured by the /J('XC8 being /J('pRrated, 
IIn,l ill 8 largo number of casctI by tho pollen and 
btii.'Illa (,f tho IIBme flo\\cr being m;llun.'<i at different 
timN!. :-Ouch plnnts nre called dichogamous, and ha,'o 
loel'll lii,illL>d into L"o sub-clllS8CS : protCrtlnurou9 specics, 

..Jf..::harle5 a lin 
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'Thebllnefil.aaodevil5oftbetwor~d~l'eudontbtdl'gl't'e 

ordilferentialiuniu the IlI!xual elcmcnll-'1'he coil tlfl'Cl.a !lot 
due to the combination of morbid t~ndcneiu in the l,armll
Nature of the couditiolllJ to'llhich ,,!unu are ~llbjlocled when 
~win~ Ilf'tLr t(ljl'tthn in a nate of 9'IIUo; gr up,).,. cnlture.. and. 
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TilE 

EFFECTS 

eROS' AXD SELF-FEHTILISATION. 

cn .. ~.jYl'£n 1. 

Yari",,- JIlPan. whl~h fll'"'!Uf (,. uolCnnlno \lit croIII.rcrllli ... tion of 
I'JlUlt.l-llIl"'t1t~ (\tri1'o'\ from c ..... ·f,rtiU ... tion- i"df-fc' liIiMtinn 
tn"unlblo\"lhu 1''''I_gntJ<)nof Ihl> ~peei ... Uri..r hl.toryofthe 
ool.jort.-OI.jt.doftb,·cx!'t'.ilfK..ult,amLlhIDlalllltflnwhichtbey 
w, ... In ... ]· ~tlti.ti ... 1 nine of 'he __ ure"'tnc.-The upen_ 
"..",11 (!oU' •• f'Il 011 <luri"g ..,~e.al ."o ..... he go."" nlh~X.!\U'e 
toftlml"t~.lkG/Obil,O(ihepla"lIinlbelakrlr"",.~t:mror. 
Ati!1of UlIJ "">II,lili,, ... to which 1100 I'Lan~ w"e ...,bj~-cIed-8ome 
.1.,. .... '.00 .. ""'" real.,. ...... <>(e.ror-A",,,uu!of IIOlknCIlI
p~,y .. l-An'IIIKul>.DI 01. the wotk-Iml""!~or tlte oooelllllion& 

'fliER.; i>t "d~hty and abundant c,'id('ncc that, the 
fl'JIII'l'i1 of most kind>t of plnlll3 Are constructed so as 
to be on:ruionnlly or hnbitulIlly cro"-'l .. fcrtiljscd by 
I~Jlkn from another f1ol'cr, prodUClod either by the 
Mill(' plant, (l r generally, lUI 110 shnll ilCrenfter see 
rt'u'lilll to Jx.lievc, by a distinct plant. CI'088 .. fortilisa .. 

• tiOlt ill bOllH:times ensured by tho sexes being separated, 
Ullft in a large number of cases by tho pollen and 
~li;''ll'Ia uf Ihe same flower being lllJ.itUrOO at different 
tim.,,.. ~neh plants are ca11ed dichogamous, and ham 
Lt:ln di\ idl:d into tllO sub-clnsscs: protemndrous species, 

B 
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in which the pollen is mature before the stigma, auJ 
proterogynolls species, in which the reverse occurs; 
this latter form of dichogamy 110t being nearly so 
COlllmon as the other. Cross-fertilisation is also en
sured, in man}' cases, by mechanical contrinmces of 
wonderful beauty, pre\'enting the impregnation of the 
flowers by their 0\\ n pollen. There is il small class of 
pl,mts, which I hllvc e!tllcd dimorphic lI1Il1 trimorphic, 
but to which llildehl'and has given tue more appro· 
prillte name of hetorostyled; this cJnss consists of 
plants presentiug two or three Jistinct forllls, adapted 
fol' reciproeill fcrtiliSlltion, so that, like plants with 
Sepllrilte sexes, ihey OllIl lU\rdly fail to be intercrossed 
in each generation. '1'he male and frmille organs of 
some flowers Ilre irrit'lhle, l\nd the inseots which tOllCh 
them get dnsted with pollen, which is thus transported 
to other floweril. Again, there is 11 ol,us, in which tue 
ovules absolutely refuse to be fertiliscd by pollcn from 
the sl1me plant, but can be fertilised by pollen from 
,my other indiyidillti of the samc species. There Ufl' 

a.lso very mUll}' species which an: p!lrtilllly sterile with 
thcir own pollen. Last!y, there is n. ],uge claRS ill 
which the f!owel'~ preBent no appurcnt obstacle of any 
kiud tu self.fertilisation, lle\-ertbclcss these plants arc 
frcqlll'ntly illtercl'osscd, owing to tho prepotency of 
pollen from another individunl or \'[\riety ol'er tho 
plant's own pollen . 

. \..s planis are adupted by such diversified and eft'cr
ti\'e memlS for cross·fertilisn,tioll, it might havc been 
inferred from this f,lOt alone ihnt th(·\' dCl'i\-ed SOlTIl' 
great aclvllntnge from tLe l)rQeess; llll(i it is the object 
of the present work t.o show the nULIll'C !lHcl importanco 
of the benefits thus derived. There arc, however, SOIll(' 
exceptions to the rule of plants being- cunstructed so 
as to allow of or to fayour cross-fertilisation, for some 
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fe" plllRts IW'"f'm to be iUY8riahly lIelf-rl'rtili~ed; yet 
even these ft·win traC"1.·~ (If hoxing 1.0"'('11 formerly 
adapte'" for ("r"~!i-f,·rlili'>lltiol1. 'J'lw'ie ('xel'ptiOll!1 need 
hot muke 1I~ ,Iouht the truth of tilt' al)O\·c rille, any 
mOl"(' than the ('xistence of some f"11 plllllu I\hich pro
duce f10Wt'MI, ami yet never set sL,<'d, should mllke us 
doubt that iluw(,nI are adalll('''' for the Ilf(.xluction of 
I8f!d In,1 till' pwpugution of til" Sl)\·rit'~. 

Wt' "llOu),! ahlll~'s ket:'p in mimi the oh"ious fact 
that the Ilrn.IUt·timl of w',1 ill till' chi,·( cud of the 
act of f,'rtiJisati"lI ; 1111.1 thl\t this ('n,1 (,UII 1)(> ~inoo 
by b('m1ftl'ilftll\it., plallts with iUt,()lllllilmhly greater 
certain,,' I." ~·Jr-f,·rlili>'llti"lI, thnu It" tht, union of 
the 11':1I;III,:I"lIIt'l\t" t.d"n~il1~ t" tll'o' \li~til1ct flowers 
or plants. Yd it is as ullmilStakably plnin that inutl
ml'r,ILle fltlw,'rs arc allapt!',1 for eros.i-f\·rlili~idion, as 
that tilt' t,'dil lIud talons of 0. ('urlli\'l)ff)lJ~ IlUiUlitl lire 
adaph·tl ftlr 1'lItl'hin~ pr('y; fiT that the p\\llll(,~. wings, 
anti iw"k" of a II,~~I lire atlltpte.1 for it,! 11i~'i1·l\lil\lItioll. 
F1UW(·fli. th.(·r'o(<lrl', ate Cl}nstm('t,·.\ !II) i\!I to I!.\in t"·o 
ubjCC'h "'hil'h ar.', to a certuin ('xh'ut, Illltllg"ui~tie, and 
thill t'XI'l:tilll nlllll)' upparent anon",li,'!! iu {Il('ir stme
tUn>. Till'" c1.>s<' pruximity of th(' antill'rs to thestigma 
in a multit\lll,' vf spt:'Cics flwours, find oft('n leads, to 
!lelf-fertili.u.ti"n; hnt this ('lid ("mid hlH'(' bffn gaim,a 
far m"rt' IIlIft·ly if the fiOIl"(,-N ha,l Jx.<ou completely 
clOll('(I, for th"n tIl(' poll('n would III)t have hccn injured 
by the mill or ,It'\'ourc(\ by insect~. tiS oft ('II happem. 
)fort~J\'t'r, in thill eas(', II very small quantity of pollen 
"oul,1 hll"" IlI..'t'll sufi1cicut for fNliliJSlltioll, instead of 
milli.)II1I II( ~nlin8 beiug produC'·Ii. nut tile openlless 
or the flul\E'r and the pruJuctioll of a gn'llt lind a~ 
part'lltly \I" ..... ~td·ul amoullt of pollell are IlPCb;,.ary fur 
erou-fl'rtili!llition. These remarks Of(' \lell illustroted 
hy thc plaut8 called cleistogene. which bear 011 the 
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oSi.unc stock two kinds of flowers. The flowers of the one 
kind I\re minute and completely closed, 80 that they 
cunnot possibly be crossed; but they are abundantly 
fertile, although producing an extremely Silll\1l 

IJUlllllity (if pollen. The flowers of the other kiud 
produce much pollen and tlrc open; and these can be, 
,Hul often ar£>, cross-fertiliiiCd. Hermann Muller bas 
also made the rcmnrkablo disco\'ery that there iU'O 

some plants which exist uIHlcr two forms; that is, 
produce 011 d istinct stocks two kinds of hermaphrodite 
flowers. The one fOl'lll bears small flowers constructed 
for self-fertilisation; whilst the other bears larger and 
milch more cOllspicuous flowers plainly constructoo 
forcross-fertili!!l .. tioll by the aid of insects; and without 
their /lid these llroduce no seed. 

'I'ho ndaptatioll of flowers for cross-fertilisation is II 

.subject which hill! interested me for the Jast thirty
scven years, and I have eoHeetad a lnrge lllass of ob
IScfvntions, bnt these are now n::ndcretl. superfluous by 
the mnny excellent works which hnve been lately pub
lishell In the year 18:>7 I wrote· Il short paper on 
the f(·rtilisation of the kidnoy beUIl; and in 1862 my 
work 'On the Contrivances by which British aud 
}'oreign Orchids afC Fertilised by Inseets' nllpcllred. 
it seemed to me iL bettor plnn to work out ouo group 
of plauts as cnrcfully as I c()llld, rather tlul.u to pub
lish mnny ll1isccllauCQus aud imperfect observations. 
l\ ly present work is the cOlllllielllcnt of that on 
Orchids, in Ilit[('h it was shown how ndmimbly these 
plnnts nrc C()nstructed so as to permit of, or to fayour, 
(lr to necessitate cross-fertilisation. The adaptations 
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(,)r ('ro~!I-ft'rti!i~ntioJl Ilro p(lrh(lp! more obvi()l1~ in th(' 
OI"l'lii,li'ff\ thnn in uny other group of pl!lnt~, bul it i ... 
an ('rrur to IIp''uk of thl'm, as lIome authors bin-I' dnJl(', 
u an ('xl'1'"l'tinlu\1 "ru;t'. TIl(' lI'n'r-like Iwtiml of thl' 
"tM.nlt·n~ of :-;a.hi'l (liescribHi hy lIildebmnd, Dr. W. 
OJ.("I ... Ilnd oilwN), by Ililich tho nnthers lire t1epN'~!I('(1 
I/.n" ruhb('(1 on tl!fI hilck.s of \)('''04, shows as pcrfl,C' t u 
IItnll'lllN' QS ('UI\ 1M' fUUlul in (IllY orchid. P!lpilion· 
at«Ill ... JlUI\'('f"'I, Il.~ lip;;crilx'li hy "!Ilious authors-for 
instlln"", 1.1,' )!r. '1'. H. Fam·r--offer inuumeml.llf' 
('lIri,,"~ ftili\i)1.i,tiol\~ for ("n~'\S-f,'rtililltlticn. 'nJ(' {'flS(> 01 
PU*Ji}UfrUI Jrogran., (one of tho HubillC('fe), jg J\S \\on
i11-rfu l all that uf tll(> mnqt wonderful orchid, TIlt" 
MMIllPU!I, 8("'''l'Ilin~ t., l'rit1. )!tilll·r,· are irritnbll',lIu 
thut ill! ti<'UU U!I Ii moth \'i~ilil a ""wer, tho anthf'N ('~
pi, "Ie not! ('<I\'l"r thl' in~'1't witb poll(·u; Wl(l hf tht· 
ti l,unlolll;! II hi!'h i~ hl'f,a,l!'r thnn thl' othNS tilt'n mo\·e .. 
an,1 ('lll"('~ til(' Jluw{'f fur rdHllIt twoll'o hOUTS, nfter 
.bi/'il timo it r.°l4U1W-ij it ... t)ri~inal pos.ition. Thus th~ 
IIti;!1iI1l ('"Ullllut I,,· f,.rtili~i·<l by 1'"111('11 fnun till' )<I1nll" 
ft./1wr, hut only lly that brought lIy Il moth. from ""mt' 
IIth"r tI.J\wr. Eudlb.;j otber hl'ilutiful COlllrimll('('s for 
lhi" Ii,Ull(' purpOlI(' ('ould be 8IH'Cilled. 

Lnng lxofur.' I hil(l atteudl'l\ to the fe rtiliAAtioll 01 
ftll\\t"f'i., ft J"(·markahlt- book oPI""\I"('(\ ill 17!l3 in Ger· 
BUlin', I nIlS Elltih-ckte (h·h(·imniSii der Kahn,' by 
('.1\'0 ~Jln·n~t·l. ill wili('h lit' cienrlyprow!<i by illllumer· 
"'''11' (lhso.·r\"!iti{)II~, how ~~I'ntild II. part illS('('ts play in 
1111" ft'rti li"'ltinll of mallY plant'!. But be \\'fUI in ntI
,',Ulrt' of hi~ ng"', ilnd Lis di~/'O\'criCli were for a IOllg' 
lilll!' n('g,',(·tl'(l. :--;illce tiJ(' apf"ol\rance of my book 011 
Orrhi.I". mnu\' 1'~('l·II('llt \mrks 011 the fcrtili"'lti()11 01 
tI,)"C~, MIl("h ~,~ Iht)~e by lI ihi('brallu, Delpinu, .\,<; ('11 • 

• • Jj .. ta"iJ."he7..,itunlr: U;{j':,p. 129. 
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and JI('mlallU 1Iiili{'r.- flUI\ nUIIlCrous ahortcr papcrs, 
han' oc"t;1l puhli>lhed. ..l li!.'t woulll ocellll;.' IIC,-cral 
l'a~Mlt find this is not thc prop<·r (lll\c~· to ~i'\""e thdr 
titl(>~t fI~ y,{' ure Dot hcre <.. .. 'IH .. t·rnetl 1Iith the 1Ij(.lIn~, 
Lut .. itb tlw l\·;illlt~ of cw ..... f,·rlili""tioo. No 0110 

who ft·el" intl·n·,;l in Ihe 111l"('hllUilill\ by which lIature 
{'m,-rts II('r ('lid!\, can rcall Ih('M' bookB nnll IIH'IUOirs 
without thl' nlOlit Ih·ely itllt-r(·~t. 

Fnllll my OY,"l1 vb,..-rvo.tivII~ 'Ill (llllnl!\, guided to " 
tertain t'xt('lIt by the eJ.llI'rit·llN.' vf tbe brt.'Cdel'8 of 
nnimnl~, I IIl'('t\lllc ('I.'Il\-inN""!! IIHltlY Y'·IINI ago that it 
i:l R g<'Il<'ral In1l of naturl! that /1011('''' 8ft' nUlll'h.'(1 to 
hc ('rtld8e<l, at It1~t ()C("ll"it,oally, by 1~)lIen frum a 
dil>tillt"t 1)lant. f'prengel at timt'il f"f('lll"" tbiB lay" but 
(lnly l)ftrtililly, fur it dOt'S not al'l)!.'ar thM he was I\\\are 
fhilt there 1I-OS any diflercllt"e in IlOw(·r Uchreen pollen 
from the Mille plant and fn,m a diIJtin('t plant. In the 
introductiun to his book (p. I) he ~Iy!l, IIIiI the sex{'s 
nre8('I)8l"l1ted iU80 ruMy n()wC'nI, lind 1l1l80 Illany othH 
nuw('nI are diehogalJlous, " it appC'al'& that nature bps 
not willed tbat Ilny 00(' flu1\('r Ilhuuld be fdtiliSl·d by 
its 0110 polll-n." XC\"('rthd("AA, he 11 III (Ilr from kf'<'ping 
this rondu>lioll always befure his minll, or he did llOt 

• ~irJ<>I,o I.abln-k 1_ ~:no kntnm. fi·,1 tht. a""., ... (I( __ II 
~n jnloro·.tinlt ..........,. (,( Iw, "'''<:'eo. II" lilt· ...... tokn (III 

... 11010· ~ul,j.~t 10 hiol' Hril'oh \\"1101 nt' ... P'"""l>'1. by .b".'OR DDt onl, 
~,., ... , .... ('"n_i,k n~l in ",I_linn 1_) th.1 tIt''''t·11I ,·ro· ad~I_loo for 1hl:U" 
1....-u..'I87.'l. lI~nnaooollllll,r. owo f/:'00lI to tlotvwb r:l~Nin 
... "rk'n!" I ~rn,,,htunltdermu. 1",\",.; bllllh~t the iu~ 
UI~" \I"rch , ,, • ...1,1,..,.' IS7~, evn· th,mo('lv..an,ucdlentIYR,IRI'I,'d 
llIin. an jU'I"fnoe IIuml ... , (If rut 1)ffl(·urh'lf lloeUor f>r ,..J.ltn 
,";gl,,&1 ,.]..n.li-q, •• ",1 g<·lIt~ r ... ,m ,,·rlalll 1I"",·trL Tb~ ... lull 
... 1i.-Ii'N. II 'o,mr'n"'l,r. 10- vC lI )I"llfor· .... mc-nh .. rdlyloe 
... 1 .... loI~ ... ~rtay.-;Lb._ ., ... ·~li ... "t..I..ndil;,.n'tII'hlo 
r~1f. ....... t..> al_",I. t'n,ytlunlt 1-• • 10..;.....1 tbal il.l .... ~ll:w- t ... n_ 
wlkh ... 1 .... ·0 pul,Ii.OI...J .. tM .... 1o~1 jato ~:...",Ii.h. ~·~triD 
~ubjer1. IIi. ... ",t tLfI"~l1I. frun A:u-ll· ...... rk~ ... tilt.. ... jn8 ... l.1.1·, 
Ibnofallol"",,in'~lrylog 1Ifl11",tll!a\ .. noxbb·lI.lbleto 
.L.alkU'O'oliollt"w, ... ~ ... _dil. 
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~ it. full illlll(,rtllUC"(" as may be pcrceiH'(1 by 8UY
Ulle .... hOl 1'1 ill fl'II.1 his lIhS(.'fnloti\'llil carefullv; And be 
OOD8e<lu.'ntl~· llii~I>.,k th(l meaning of ,-u;ious .true
tUrN. Jlut hi" 41i-('tJH'rics are Ik) nUWt'ruus llnd b~ 
wwk to, {"u'(,II"nt, Ihllt he om well affurd to lJcilr a 
.wull IUI\<Ul1It tit' bltltn(', .\ most ('npablll jlldg~, H, 
)tull"f, Iilu-" i~.' sUYI!:- •• It iii rCllIfirkabl" in hUll \"cry 
.... ny 4'1l*.'1Il"pl"l!nJ.!'4'1 ri~htl~' l)(,fCcin.'<i that pollen is 
DOONIItrily fl'lllbl~.rt • .u to tbl' stigmas of other lIowCfS 
of the tamp ~11t<·i by tbe in'lt'CUI ,,·hicb ,-isit them, 
an.l ~·.·t lii.1 lIot im'l;:me tbllt this tmn~l)()rtu.tioll Wag 
of ally ... ·ni.·o t .. lilt' plontil ilu'Dlllt'lrt"8." 

.\n.h·.·. Klli.1!'ht ;11),\\ the truth »lueh more clearly, 
for bl!ll'l·lIwh.t .. Xatul't' iuteu.I.,1 thllt 11 IIt'llual iu
ItorcoUfIe .h.HlIol tak pLu'lJ LctlH .... ·U 1I.'i~hhollrillg 
plan ..... r th'l ""In.' "l)f'('ies." .\hef allmling to the 
vanuUl ml'IIII" IIy ",hi(·h rolll'lI il! tflln~p(Jrt\'d from 
fln".'r tollu\\"f. WI fllr It!! \\!1.8 tlu'li im lM.'rft'('t1y known, 
he aol,l", ... '\atlln' has ~lIIll'tbing mon' in "iew than that 
it. 1>"D )1""lo('r 111111.'3 l!houlll Ji..O('lIn,l,no t!I&(·h bl~m." 
10 1,.;1 J K"ln'ult'r I'lailll~' hill,,~1 lit tilt" ltIl.me la"" ag 
tI .. 1 .ft. f"'anh anofb~r faUlous ilybri41i ... 'r of plallts, 
HI·rl.'rI.! But 110110 of tll(~ dilltill~ui~h('d OOsc"'Cl'S 

.PI" .. r to, hilI"(" 11I,('u suflieielltly imprt·~~.J. wtlh the 

• ·fl;" )).-bm-t"ut\jf ."t.~ 81u· 

~'..!":!r~.t.~. ~ .. ·~'t~·.:h1. 
ft"W.d. Ull,n "'1"'''1/>1 .kilti" 
..,.0 .. "11'.,1 .... ,1,,,0"), ,1i.·llc· • .,d,. 
-",,, I"""'''n d"r 1JI,"h",,~tnu" 
all S,~~ .. ,"'I;II'I"·it ufdiQ '\,r
Ian ....... IJliill,.. .. t\, ..... lht .. , 
.\Jt~ .. irol,oIu..,llIIld." 
'-_Qlh"lll{ n k.--, daaa III .....,,,·,rk ..... 4r1-,, ....... .s.. 
lMeII .... ~foirdiool-a....
....... iI'I'I'M'hl •• rol.ItIll,_ ... 

, l'hn ... "h; .. 1 T-. .. tiou,' 
I;w, ... ~. 

I K.ilrt·"t, ••• 'I'm.. de l' ANd. 
d, "t. I·,t«ol~ ....... : ka.. 1i~ IIioJ9 
IMlbli.l ... 1 Ibll). I' 197. Aile • 

.. ,,, .. ;"" h" •• rIlIJ", M"Jn.co:. 
ar.·ftd'I,I('lfMt'"_ f\·.tili.tion, 
.. 6Ill1k ..... \nJ.l.II,i"I,linroc ..... u 
hJl'''''''.'l.u •• lhuju",", ,,Kt<1illorl)l 

:":~";'~~"'J~u '<10 !~f~r;,;;:: 
,ml'f'!klk'llin •. /UI'nln qlUl"'uu" 
O,I1l'MI..,. .. iJ tarilf"'.' ...... 

¥~~~ '!tT!..~ ,I:; 
tabl ..... ·I83i. 
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truth ami g'eneralityof the law, 80 lUI to insist on it 
I\ml impn:-.s their belief on others. 

In ll'n~ 1 Slimmed 111' my o~'rmtiol\Jl on Orehids 
by Sllyin~ that nature " abhol1l \X'rp ... tualll('lf-fertilisn
lioll," If the word perpetual hlul I,., ... ·n omitted, the 
tlphori~m would illn-o been fulse, ,As it stanas, I 
l)('li('\'(1 that it is true, though 1)I'rhapB ratlwr too 
strung-Iy (>xpressed; and ( shoul1i ha\'o lidded the 
sdf-(,\'ill('ut proposition that till' propngntion of the 
"IW(·i~'>I. wlwth(·r by self-fcrtiliSfition or by cross-fertili-
811titlU, ofllSi.·xually by budll, stololls, l\:C. isor pll.ramollnt 
import.Ull't'. I[(·rmnnn )liil1('r hlUl dOllo excellent 
1M:n-i<.'(-' hy insisting- n'l)efth'dly on thid ill.tter point. 

It (,ftell t)('eLu'n ... l to me thnt it would be.> n(h-isablo 
1" tr~' wUt,ther seedlings from cl'Olb-fertiliSt~1 flowers 
wen' in nny 'Illy superior to those from Helf-fertilised 
flow('u, Hilt Ill! no insulIlCQ WilS known with animals 
of !lily evil appearing in 11 single generation from tho 
('lotWst possiblo interbreeding', that is between brothel1l 
and sist('J'$, 1 thought that til(' salllO rule would hold 
KoOt! with plants; and that it would IX' llf'<'t'SSary at 
til(' 8at'riilre or too much time to fl('Jr-f~'rtilillO flml iuter
el'O:l8 ]llauts during sel'end fltlCC('f<qi\'e gen('rution~, in 
"nler to arrive at any result. I ought to hfll-e ro
f1C<'t('d that lIuch elaborate ]lnn'isions f!l\'ollrillg etoSS
f('rtili"'ltinn. as we see in innumerablo plallb, would 
not hlll'f' bt>cn acquired fur th(' flCLko or gaining II 

distant lind Blight ad'"lIlltllge. or or Ill'oitling a distllnt 
!lnd sl ight evil. l\ lorco\'cr, tho ft'rtiliSlltioll of n flowe r 
by its own IXlllcn corresponds to IL closer form of inter
breeding than is possible with onlinary bi-sexufli 
ullimais; 110 that flU carlier result might ha\'e OC'CII 
eXI)('eted, 

J WfiS Il.t last led to mnke the cXp<'rimcnts recorded 
iu the )lre8('nt ,"olume from the following circulUstance, 
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Fur thl' !IiIkc "I' Iletl'rminiug C('rtllin points with respect 
to inilt'ritlUl(.'p, an,1 without filly thought of the efTeetii 
of ('It .... ~ illtt-rbtt,<'(lill~, 1 ntisl'~1 close togetil('r two 
lito!):.· h,,,I~ or ~'lf-fertiliS('(1 lind CTQ!:I:s{'t1 seedlings from 
th,' 1111111" piliut (If Linaria t'lligaris. '1'0 Illy surprise, 
th., ('n_,,1 plunt~ when fully grown were plainly taller 
aD.1 Dllln' ,"i;.:'orou ~ thall the S<'lf-fertili!K!<1 olle~. liees 
iDl'MIN:tlltiy ,i~it the flowers of this Linnri{~ alJd cllrry 
poll"11 frum 01\(' to the othl'r; find if insects nrc ex
('lurl,,,I, Ih,' flowers producc (,xtrcmcly feW seeds; 80 

th.at th,' \liM I'wnh from which my seedlings were 
rai"" .. llllu'It luml I)I_,<'IJ intert·I"()<:.;f>(1 during all pre,-ious 
,..nl·r>l.ti"not. It ~IU~! til(·n·fon'quite incredible that 
th~ ,lim'n'IlI'" \II'tll"('I.'n the two ht-I\IJ of fJCC(llings could 
ba,'c i)t"t'1l ,In. ' t'J a !ling)(' net of 8(·Ir-fertilisatioll; Imd 
I attribut,~l the rt·sult to the s('lf-fcrtiliscd seeds not 
ba"ill/-t' 1""1:11 \It'll ripr-ned, imllrobil.ule lLS it was that fill 
,hiluM hRn' 1)('l'1l ill tllis stutl', or to some other 
IK'l·ill\'nt.1 awl il1('xplieuhl{. (,!lUSt'. ]hlring tho next 
yt'lIr,1 t1\i!j(~! fur th(' salllC purl)()l;(l lLS bt.fore two large 
bo~l" ('Ino<l' t<lw,ther of 8('lf-fertili ... ~1 And ('roSS('{] sc«l
lin:.,'JI frllm tilt' cumation, Dian/ll/1. caryolJI!fl1!1.~. This 
pl.mt. lik.· the Limlrill. is IIlnwllt sterile if insects arc 
eJ:('IIl.lt~l; ullIl we lllRY dmw the SIllllO infel'('nce as 
I;w-fon'. Illlttlt'I~·, that th~ )JlIn'nt-plunts must hs"o been 
int('rt'ro"o<I~l tluring {"'ery or almost en>ry previous 
1l"ltI'nition. X~'n'rthelt'~~, th(' self-ft'rliliscd seedlings 
1I"1'!'t' plninlv infpril)r in height and vigour to the 
('ro"~t"l.· . 

)I~- SIt.-ntiOIl was now thoroughly firouscd, for I could 
bafllh" dunht that the diffl'ren<* bt'tII('('11 1he two beds 
"-WI .I·U!· t" till' 0111.' set 1x-ing the offspring of erossed, 
an.1 th.· "tlll'r of self-fertilised flo\\er-.. .\('('()rdillgl~· 1 
IIf'leeteol ulll\(~t by hazanl tim other pIUllt'l, which 
bal'l"'ul"! to he in flower in the gre<'nhousc, IUlIllcly. 
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jJIimulu8 luteu, und IpomQ!a lrnrpurea, both of wbich, 
unlike the Linaria (Iud Diilnthufi. nre highly self
fertile if insects are excluded. Soll10 flowers on 1\ 

single plant of both species worc fertilised llith their 
OWIl pOliOIl, ami others Wf're crossed with pollen from 
a distinct individual; both plants \X>ing prot('ctNi by u 
nd from insects. The crossed and S{'Jf-fertilised seeds 
thus producro were sown on opposite sides of the same 
pots, and trrotcd in all respects nlikc; and the pllmts 
"ben fuJly grown were IllCfiSUI'(~l and cornpnred. ·With 
both specics, ItS in the cascs of the Linnriu and 
DiantliufI, the crossed seedlings were conspicllollsly 
superior in height (Iud in other ways to the self· 
fertilised. J therefore dctcrmiu('(i to begin n long 
series of experiments with mriOIlS plants, and the'S€' 
were continued for the folloll-iog cJeyen years; and we 
shall 800 thnt in a IMgo mnjority of caS('8 the crossed 
lx>nt the sclf-fertilisctl plants. ~e\'eml of tho cxcep
tiona l Cl\S('s, moreover, in which the croo;scd plants 
were not victorious, can be cxplniuro, 

It should be obscfYed that I have !I{X'kC>n for tho 
suke of brevity, aud shall continue to do so, of crossed 
and self-fertilised seeds, sccdlin1:!B, or plallts; thcsc 
terms i,uplying that they are the product of crossed or 
self-fertilisc'<llloll-crs. Cross-fertilisation nl\lnysmeans 
1\ ClOS:> between distinct plunts whieh wcre mi~1 from 
seeds nnd not from cuttinf,'S or buus. ~elf-fl'rtilisutioll 
nhm)"s impli('s that tho flowers in qu('stioll were im
prcgll!ltcd with their owu pollcn . 

:ary experiments we're tried in the follo,ring mallucr. 
A single plnnt, if it proouced n 8umciellcy of flowers, or 
two or three plants were pinero undcr 1\ net stretched 
on a fnulle, nlld large enollgh to oovcr tho plant 
(together with tho pot, when ono Wl\8 u~l) without 
touching it. 'l'his latter point is imrKlrtnnt, for if 
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tile flHII('fS touch the l)('t tI)('y may be crQSlI·{ertilised 
II~- I"'-!l, tiS 1 hun' knuII!) to happen j and IIhen tile net 
ill IOl't lilt' pollen IlIny be injured_ I used at first 
-, ",hitl' ('ottun lid," Ilith wry fine mcsIu:'!!, but after
wllr.l!! II kin,i of Iwt "ith meshes OU('-\l'nth of an 
in,'h in dilllll(-'t('r; \11\,1 Ihi:J I found by (':'l)eriencc 
,,«, .. -tu,.lIy "xciu,ted l.tl iUlI('('ts ('xcepting ThriJl!!, whieh 
110 lid \IiI! ('xcind,'. On the plants thus IlrotN!ted 
"'-',·n,1 nuwers \I('re marked, and "erc fertilised with 
th,-ir Olin poll(·I); ntHI nn ('(}unl number 011 til{' same 
111'lIIt~. mark{ .. l in 1\ ,iilTt'r('nt manner, were at the same 
time '·r. ... ~ed with poUt·n from a <li~tinct plnnt. The 
('1'I .... ~II1()wtcrs 11{'n' IW\'O'r eruotmted, in orti{'r to make 
tbe ('xp('rinwllt~ tl.~ lik(' as po;<~iblo to \\hat oceurs 
IIn.I.·r u,ltun' witb ,,1'lIlts f{-rtiliscd by the aid of 
ill"''I:ls. 'I'iwrd"n" somf' IIr tbe ilowcl'!! which lIere 
ttl_'ll rna\' hul'(' fuiil-(I to be thnq ff'ftiliscd, and 
afh'rlltll'Il" han' lll.'('\\ 8(,lf·fC'rtilised. But this and 
IoW{' olll1'r sourCH~ uf ('fr,'r "ill pr~SI:'ntly 1)(, discllssed. 
In "'Ill(' f,-.w ('a..'I(>;I (If sl'llntanl.'OlIsly tw,lf·fcrtil(' species, 
th,-. ft"lIIt-N "ere R\ln\\t..-I ttl fl.'rtili..;e thcmtit'ln's under 
lb,' m·t; !\utI in "till ft'\wr cases unOOH'rt..o. plnnts were 
a11"'h~1 ttl he fn-"Iy ('",~_.;('{1 by til(' illjj(,<'~ \\hi('h in· 
Ct"8Klllltl~· \-i~ited t1wm. 'l'Iwrc are some grC'at R(han
tatl:"8 lind IOUmc dit;ll(lnllltagC's in my huving' o(,(,flsion
ally nni{-'(i my lllC'tho.-i of proceeding; but II hen there 
WII.iI any ,liffcft'lll'e in til{' trC'ntIlH'nt .. it is always so 
1ta,,~1 ull,!t·r tilt' h('lll\ (If {·M·h species. 

eul'l' \lll.'; tak{'n tb,lt the see<"lii were thoroughly 
rip·n ... ll .. ·r.,re loeing f!lIlhcrCfI. .. \.Jtcrllflrdll tLe erQklCd 
aDd "...Jf·ft.rlili:-...'tl fIj'{'{ls IIN"C in mo",t ea~es pl!\eed on 
damp !lil.nt! Oil OpP(,sitl' Riti(-s of a ~Io.ss tum biN co'·cred 
by a ((Ill$! plate, \lith i\ I'tlrtitionUetllccu the two lois; 
anti tht' ~I!\",~ Wll~ l)lact~l 011 the chimll(-,y.piecc in 0. 

I «Oul,1 tbus observe the germination of 
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tlu! 1!f'{'(ls. R<lJlletim('S a (~w wl)lIlrl A'f'mliuate on one 
sillf' h.'(nrt' all\' un thf' otlll'r, a",1 t1lf"o«' ~'('rc thrown 
away. Hilt as 'o(tf'n as A Pftir g('nninah ... 1 at the 8Illll(" 
tilllf', tlw), ".'n' plu.nt • .J fill oPJl(l"itl' fli,lf'ilo(a pot, .. -itb 
fI. sl1Jl"rfit'j,\l INlrtitioll )J('tlf('l'n tIl(' hm; Rnd 1 thlls 
proc('('f l<'fl until from hnlf,n·doz('n to R f:i('Of'Q or mot'{' 
I«'Nllin~8 o( ('xR('tly tIl(' SRIll(' Rg(\ Wl'N' plnute« on 
the f)PI)(,~it<' si.l('!J of S<'\'enll pollt. H oll('of tiu.' young 
8('t ... llin~ l ... ~me sickly or was in Any ~a~' injured, 
it W8JJ JlIIIl ... 1 lip and thrown a. .. ay. lUI "'('II AS Hit 
anta~olli,.t (,III thl' opposite sil]'" of tlif' AAnl(' pot, 

.\11 a lar';I' 1I11m\x>r o( 8('('(1!I W('n:' pla(,I'I1 on the sand 
to g"l'fminnt\" many rt'wailU'li anN thl' pail'll had 1)('("11 
8('1 ..... t ... I. I'<,mf' o( .. hich Wl'n' in a siat .. o( gl·noination 
and othf'NI 1I0t 80; and tht-se 11"('"' i!O ..... 1 cro,,'d,>o"1 
~ .. tll('r on tho opposite 8idt'8 or 011(' or two rnth('r 
larg('r 1)1)111, or som('timcs ill two lung roWII Ollt o( doors, 
1n t1lt'~(1 rn!W8 thero \l1UI tlt(\ lIlost 8('\'('r(\ strugg:l(' (or 
lift, among th(\ cl'08llC<l 8('('IlIinWi 011 011(' l'ille of t11(' 

JlIlt. allfl tb ... 8('lr'(l'rtili'lf'lIIM'Nllingoll on thl' oth(·r sidl'. 
anil ~'tw"""n thl' two It.~ wbi('h gon'" in ooDlJX·titinn 
in til... ARIIlI' poL .\ "~t numbt·r III>'JII )'I('rillh('d , 
ftlld th~ tallf'8t o( tb£' sUf\,h'ol1l Oil lKlth Ridl'S \\Iwn 
(ully I!"rown WI'r<' IlIl'1lsun'll. 1)llmtll In'ated in this 
malHll'r, "-(oN' subj<'Ctro to Jlt·arly 1111\ MIIl(' rolld.itioll'~ 
tU Ib._, wo,,'ing ill A stat(' of IIl1.tlll'(', ",hidl hft'-e to 
stnl~t~11' t.) flVlturity ill the mid~t or a host of 
COIllI)l'titol'll, 

On (J1J.('f l)('casioIl9. from th(' Wl1nt oftinl(', the seeds, 
instl'lIII of h('ing aIlO\\'('ll to f,(('rminate 011 dump !mul, 
W('n:' "1"11 1111 thl' oppo'litl' lSil\('$ of pob, IUIII the (ully 
~r\lWll pluuta mf'88un.'II, liut thi.!lplall i.sIt'll.!laN'lImte, 
AS th ... 11('1'<14 8(llJl('timeti gt'mlinatt.J ml'l~ quickly ou 
011(' sid" than on the othf'r. Jt W88 hO~t'\'('r 1l('C('S!Jftf)' 
to Rf't ill tbis mnnll('r with !If.me fell SI)('('il''I, 8.'1 ('('rtnin 
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kind. o( fI('('<ls woulll not germinate 1\(,il IIlll'n expo.;cd 
to th,· light; lhnuJ.{h the gla".,;('s {"Imtainill~ th~1lI were 
kept on thl' ehimn('y-pieee 011 one sid,' o( a room, 
and IIUmlJ "I\Y frum the 111..-0 \I indo\l,! whieh faced 
the X.E.-

The loil in tho pols in which tho eoollings were 
planted, or tlw s('{'(Is sown, WiUl 11'('11 miXl'!.l,80 1111 to 
be unifnnn in ('(lIupusitioll. 'I'he plonts 011 th ... two 
Iid('ll11"t'fl' alllllH wlltcred at tbe snlll(l timo Dud as 
equally lUI l',,~~ihl"; and en:n if this brul Ilot been 
don". thl' \\u!t'r \I .. )Uld han' spl'ClIII nl!U{lijt C(IIUllly to 
both lIill,"', 1\11 tilt' pols WNO 1I0t lurge. 'J'II(\ c~ 
and !k·lr·r~,rtili ..... '<1 "Inllts Wl're scpnrntcd by a luper· 
ficiILl ptt.rtiti"u, IIrhil'h \IllS Oholl\)'11 k ... pt din'<'h'<l tOtHlnis 
tbe .. hit,r ItJUn'" /If tlw light, 80 thnt the plnnts on Loth 
lid ... lli'l'C t"llIl'IlIy i11llmil1l1t(..J.. 1 do not Ix·lic\'e it 
pt_ilJlt· thnt tllU 111'1" of plnnt" cou ld lull'o 1x'('11 SIIb
joott-d to mOft' dn~dy Bimilnr (,OIUli!ioIlS, than IINi' 

my t·I'I __ .. l ulI,1 1M·J(·fl'ftiliS( .. 1 I;(.'t'lilillgll, AS grolll\ in 
tbt' aho\'{' ~Il""'riloe'" IUtl.llll('r. 

In ~'t'IllPllfillg' tlte tllo,) :sct~, tho (.y!) Rlmw 'IHIS Ilc\·cr 
trollt, .. l. j :"II"l'IllIy the Iwig-ht of ('H'ry ph\JIt Oil buth 
aitt,,,, '111',\.'1 ('M'tofully me'L'!ut't·,I,oft,·I\ more thlln Ollee, 
l'iL. whil~i JIIIIUg'. IIOmetiuu.':I ag-lli .. "hl'1I older, and 
BlllI.lly "h"11 fulh lIf ahmlbt fully gnlll II. But in 
IOmf' ('1\>11"', ~hi,·h· are 8Iwil~·il 8IM'Cilil .. l,lI\liug to the 
1rIlUt uf tiuw, ullly olle or two of the tullt'lIt piuuts on 
awh ~itlt, \It'n' 1II(·I\8un.'II. This plnll, "hi('h ill IlOt II 
good QUI', Willi Il (W(>f fulloll(><1 «'XCf'pt Ilith the cl'uwded 

..::!~~i:~l: J~~~-= 

..,.. .... Il/ol,.., .... -..Iidn . 
aDd_,ol.ol"I,..-ithw...oC 
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plauts raised from t1w scelb r,'muining ufter the paiN 
hOO bocn planted) 1II11\::>3 th'l talll'~t phmts on each 
~ide 8O('Ill()ll fairly to t"('llres"nt the lH"emge difference 
bet\\CCll tho>;i:;l Oil both sidc~. It has, ho\\"c\'cr, SOlll(' 

great Ildvllnt;ig('~, as sickly or acci(icntal\y injun·/1 
plants, or the offspring of ill·ripcned sceUs, arc thus 
eliminllted. 'Yhen the Idlest plants illoncon eileh sidc 
were Ilw.lClurctl, their nl·l'nl.ge hcight of connse exceeds 
that of all the plunts OIl the SIUlle si(le tukel) together. 
But in the C;lSl' of the much ('rowded plnnls raised 
from the rt,·mailling I;l ... ·,ls, tilt' IlX('r,lge llcight of the 
w.IIClit plants \las Ic~ than thut of the plallt.-I in pairs, 
owing to the unflu'ullnlble condi tioll.s l<l wh ich they 
were subjected from beiug grelltly crowJed. J'ur our 
purpo:!(', howe\'er, of the colUlkuison of thc CI"Q;\~N and 
self-fertilised plants, their uh:wlute height signifi~~ 
little. 

As the plunts wero measured by nn ordirulrY Engii"h 
sbl.lldMd dh'ided illto illt'h('" and eighth>! of on inch, I 
have not thought it \Iorth \\hilo to change tlw frae
tions into decimals. 1'ut> an'rage or lUcan Ilt'igllt. .. ~ 
were c!lleuinted ill the ordinury rough InPthud by 
adtling Ill' the measurements of all, oud dil'i<liug the 
product by the lIumhcr of plants 1UC>I8UI'l-tl; tlU' result 
being here gil'en in inch('s nll{l de<'iu.)nl". A", tilt' 
different SIk..'Cies grOIl to mrioull heights, Than' !liwnyll 
for the sake of Cltsy cOlUparison gi\'!:1l. in aliJitioll tht· 
!H'ernge height of the ('ro"-'!L~I plants of ciwh species 
taken as IOU, aud have caleulatl·d the I\\'('nlge height 
of tho sdf-f.'rtiii,sl·d plant in rl'liition to this stulHlanL 
With rcsjll.'Ct to tho crowded phmts rllioSl.'d from tiw 
.weds remuining uftt'r the J»liN had bc<oll planted, 
and of \\hich only some of the bllJe>lt 011 CllCh sid., 
were IlIcilsured,l have not thought it worth while to 
compliClltc the results by giving separato f\l'eragC8 
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(',r thplll Ilnu for the pairs, but h(l.v6 au(led up all 
th .. ir hcighl~,unu thus obtaineu 0. single Ilycragc. 

1 long tioubh'u whether it was worth while to give 
thl' IUl'1l1lUr\'Ulcnts of Mch separute plant, but have 
dccitlcol to du 110, in ortier tbat it mil,y ho BO(l1l that the 
8ulwri<lrity of tile crossed plants over tho self·fertilised, 
d()('s not cUlluUOItly depend on the presellco of two or 
thl"tJc extm fino phlltil on tho 0110 side, or of u. few 
\'cry poor plant~ on the other side. .\lthough semral 
u~rn:,rs have iusisted ill generlll terms 011 the off
spring from illtcrcrossed vnrieties being superior to 
~ither plirt·llt-form, no precise mCfl;;nrements have been 
gin·n j- anlL 1 hllnl met with 110 obscrmtiolls on 
the ~frl>.ds of cw:;sing and self-fertilising the indio 
l'iuuals vf till' samc mriety. Morco\'er, experiments of 
tbi.'! kiTHI r'·'luirc so much tbne-m.ine h(l.\·ing been 
euntillIH~(1 durillg" elel-en years-that they nro not 
likply soon tu ue rupcatcd. 

As only 0. IUodl..'rate number of crossed aJl(1 self
f4,rtilisl'd IJ]o.nt.:i were measured, it was of grout impor
wncc to IJW to h'arn how far the nvemgcs were trust
vl"urthy. I tht'rl·fure asked :Mr. (01,ltol1, who has had 
mneh 4'xIlCri,·nce in statistical rCsellrcbes, to examin~ 
1i·,III(, of my tahks of measurements, seven in Humber, 
OIlnwl~', tho1l!) of lpomcea, Digitillis, Hesed!\ lutea, 
Vi"]Il, Limnunthus, Petunia, and Ze!l. I may premise 
th~t if we took by chunce a dozen or score of men 
bl.'],mg-illJ; to 111<1 llutions uud measured tucm, it would 
I ]ltCSIl!1\O IJD very rash to form uny judgment from 
sU(,u slllull Ilumoors on tueir al'erllgo heights. But 
th(' (·IISI.' i~ sUIl\t'wiJat different with my crossed nnd 
IIt·U·r,·rti]i~,·,1 plants, as they wero of oxactly tbe same 

•• \ .<unwary "r these state- and l'ilmLl under Oomcllli""iion.' 
_to. ... i1h ",fcn·n~(", IIIny 00 eh8p.:uii., 2ud cdil., HI/a,vol. 
C ... n,ninllly""tu"iali ... uoIl!.nimals ii.II.109. 
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age, wcre subjected frum first to last to the Silmc 
cunditions, Ilnd were descended from the samo parents. 
" 'hen ouly frolll two to six pilirs of plants wefO 
measur(;d, tho results are manifestly of little or no 
yalue, except ill so far j~ they confirm and are con
firmed by experiments made on a larger scale Ilith 
other sl>Ceies. I wiJi now givo tho report all the seven 
tables of meusurements, which Mr. Galton has had tho 
great kindness to dfilW up for me. 

"1 hal'o t'llimined tho mcasnrcmClllll of the plauUI with care, 
and by IlUlny swtistical mdhod~. to find out how fllr tho llleans 
of tho sevemi sets represent constant realities, such as would 
come out the SlIme so long as the general conditions of growth 
I'CllUloinro Ullll.lterOO. The principalmcthod8 that were adopted 
are oo;;[ly clplllincd by selecting one of the shorter series 
ofl)lants, say of Ztamay!,foro.nexalllplc." 

ZeamaY~(yQungplant'). 
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"TIlt" ul .... n',\litJn~ as I rec€in'd tllem "reshown ill COhUIlllS II. 
aDd ill .. "I" 1'. tllt·y ecrta.inlyha,\"c uoprim(i./"eio rll'poorance of 
ne'Ularil~-_ nut all !<OOIl as we arrange them in the order of 
th.ir mIB ... '1Iilwk .... Min columns I\'. ami Y., the ea.se is Illn\crinlly 
.lt~n..1. Wt· now );<~, with fcw c:JccptiOIlR, tl1llt tho largest 
vlant ,,11 tl", crot<~l ~iJo in e.~h pot cxereds tho largest vlant 
"I) Ihl' M'lf·f.-rlili>lC(\ ~hlc, thnt tl,(\ f1CCOJl(\ cxcoous tho second, 
the third the thini, Ilml so on. Out of tho fifteen CllJlC~ in the 
taMe, th.-n' liN ouly two esccp\ions to lhis rule. -We may 
tlK"nof"n· ,~>nti<lcnUy affirm that IJ. cro~ !;Cric .. will nhnJ.ys 
he (>tIl,,1 tt) I·Xl ........ 1 a ""If-fertilised series, within the rango of 
the roo,liti(llJl; ulllkr which the I'l"C:t'I.'ut experiment Illls heen 
Illlld,,:' 

.. "J "I +0' 
It. :!'Jl -1l 

211 >OJ -'I 
'"I -Bi 

.. X<':I:t a_ n:pnls the nWIlHical CIllimatc of this CXCl!AA. The 
rLl .... m'·"lll~(lfthc"""·eralgrouJlstlre.l;Odi!<l'orun.nt,ll!IisslIO\\ll 
HI tlte t,u,lt·ju~t "i'·en, that a fairly prcci.J;c numerical (lI;tiDlllte 
!lei III ilU~>IW'lhl,'. Uut the consi<l~rotion arl!;CII, whdher the 
,iitft'ttllce 1.-1\\, ... ·n jlot !lUll pot Illtly not be of much the !;.1.me 
1I1'id ufilllll<>rI.IllK'O tl8 that of tho olherconilitiollll llpon which 
tho growth of the 11!anilll13.s been 1D00lifioo. Jf.l;O, and only 
(Ill tlmt C.'il,litinll. it would fotlowtlmt wIlen all tho me!l.Snre-
1ll"IItJ<, ,itll~r of Iho ero~,;cd or tile self-fertilised pltluts, wcre 
<-oIllJ.im I iull)a rJu)!lc reri..s, that scri~s\\'ollld he stntisliC!\lly 
fl'J{Ular. 'rhe C):perilllt:llt is tried in columna \'11. nntl VIII., 
wbt:ro the 1\'l\"ulal·ity is IIbuudautly CleM, anti jllStilics liS in 
etJlJ<'IiUcril1!-;itJilllC!LUIiSperfectlyreiinblc.IIIlJ.\·cprotrnclell 
th.«r luta'I.U"I;U1Cnill, aud rcvised thcm in tho \lIIlli.l WilY, bl 
drawinj! & CUrI-O through them willi a fn'6 hlll}(l, bnt the rc
-.itriuu WId)" Ilw<liliL;; tbe moons derived from the origiulli 
obarnlti"us. In the present, Ilolld in :nellrly aU tho other CIlSCI', 

the <1itfcnllct! bt:twOl:n the original nud 1"C,·i!lO • .'<i mealls is I1nu{'r 
:lpo::t~tllt.l)f their \"aluo. It isa ycry rCUlarklloblo cOlncidtnce 

o 
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that in the ,;en'n ki".I~ uf plrmUl, ",·h(lOo(' UleaI<Urem('lltll I haT8 
el1llJlinw, tho mlio hdwt~·n tlw heij[htll of tho efOll>it'<l IlliJ of 
tho IjtM·f~rtilil;o:.i "Ul"''L"I! in fivu CIIN'" within n·ry norrow limit .. 
III Z", ,w'Y' it j~ M j(K) 10 8--1, and ill tho others it mllgM 
lJl;twL'Cn lUOtoiUumllOOloM." 

"Til,· ,ieil-nuilll.lti<>11 of tho '·lI.riahihty (metl.!<urOO by _hat ill 
turhlli<'llolly caUl"i th,· '\,1\110lI01>10 error')i~ II prohlem of more 
delicllCy than Ihat of t1.·u·nllining t11(!J m,·,m ... an,1 J douht, lIfier 
1ll1l.kiuII; ma.ny trial .. , "h('tha it is ilONlible to d,·n,·o useful 
oonctn,;if)n~ from tb~>IIiI rcw ob.;cn-aliollll, We ought to have 
m<.-alSu,""meuts of lit kn><tflfly plaulJi in (·n<'h ('fll'e, iu order to 
he in 1\ position to d .. ~luoo {"ir re!<lIltl<. Ono fnet, howo,·er, 
hearing on variRhilit~" i~ ,·cry ovident ill 1lll*t c(U\("', though no\; 
ill Zt<. f,,"y', yiz., that tho llelf·fcrtili",·,i 1,IIl.IlIA inc1udo the 
larJ."cf number of ~l .. :q.tiollally Slllall ~puciIllCIl.ll, while the 
cn-.I are lli"re ,n·III"I"ldly fult ~wn." 

"TlrmoJ ~olorl ()f C",,",'II in which lU,'a.~U1"(;Ul('ntll have lJct,D 
1II .. lc of a f~,.. of the tallt ... t plant>' tliat gre .... ill ro\lrll,ca.eil or 
which oonlailloJ 1\ Illllltitlluo of IJianl", ~hl)w ·n·r~ 1'1('tIrly that 
tilt· cm"' ...... ~II'lallt8 clC(.,·d th(' I!CIf·fntili..e.1 in hd~ht, but the,. 
d'l not tell by iufen·llt\) an~·thillg ahout their re~Jlcdi\"o n1C1Ul 
VIlIUCll. If it IIllould happen thai II l;I<.·ri08i" known to folio_ 
tll(' Inw of ('rror or MI)" otherlaw,aud if the llIunherofindi
"illl!!IJ" in the .·ri(1ll ill kllOwn, it·woulol honI1ll1lY8poo;.-.ible to 
I"IlCOt)Jitrll.'t tllC whole IICriu .... hen 1\ frn,,"lDO.'nt (Of it has beca. 
... .;y, 11. But I fut<1 Ill) IHIl'h wethoJ. to he RJ'plieahle in the 
""",,,-·ut ease. The dOIl\,t a>t to Ihe lIIunbcr of ,oIn.nUl in each row 
i~ "flnitlor imrmiallOO; tha reai diffil'uity lit:ol in our ignorance 
"f th~ J'r .... ei>IC law followl-d hy tho lICriOtl. 1'ho eXPI·rienec 
tiu, plauls in J'<itM dOCl ))I)t help us to delt:rmioo that low, 
b.'au:-l8 tlw ul«·rvntiollil of 1i1lch 1)lallla are too fl·W to en.,lIle 
11M if) lilY ,Iown more Ihlln tho middlo t,·nn~ (.f the I'('ries to 
whidl they belonp: wilh Rill' j;Qrt of IICI'UJ1II,.y, WhN"I'fU[ the ~ 
\Ie are now ronsi,lcring ref,·r to one of ila exircmitics.. Th 
nre "ther "pedlll JitlicultiOl which n~1 nol 11(0 gol ... · into, a~ It.. 
'me alrca,\y m,·nli, '11<",1 iii R rotnl)lde bAr."' 

)Ir. (~lIlt\l1l ~l"llt me nt the salll(\ time graph ical 
]",'pn·sentntiullll \\]li<.:h he had malle of the measure
lUI·nts, and tilf'y crilll'lItiy furm fairly rt"!!uhu cun' 

Ill) "ppends the \\,mi8 "n:ry gt)od" 1"tlu'sl' of ZCtlnD 
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I.imnuntha He also calculated the Iwcrogo height 
uf the l'n_'1! uafl sclf+fertilised plants in the se\"en 
14bles by II morc ('<meet method tlmn thut followed 
by Dil', UlUlI(']Y, b)' includillg the hcighb, itS estimated 
in 8('l'onlllllC(1 witl, statisticul mil's, of 0. few plants 
, •• bit.'h llil'll befurc they were mCllsul'ccl; whereas 1 
men'ly Il.IMed up the heights of tho Slll'"il'ors, llUd 
Ji\"irlt~l the sum by their number" Tho difi'erence in 
uur n'~uJts is ill one way highly Sltlis!iwt()ry, for 
thr' u\" .. rll.gc hcights of the sclf-fl'rtiliscd plunts. as 
d""IUCt',1 hy )lr. Uuiton, is less than mine in all the 
(lQ.!II~ ."xl't'pting- Olle, in whicll <lUr I~\"cruges nre 
tht· !!!I.llll·; Il.nd this shows that 1 hlwe by no menns 
f'u~g:r"mtl',l the sllpt'riority of the {'rogged o\"er the 
so·lt'-f.,rlili)l,·,lllialits . 

. \.ft.'r tlw IlI'i;;hts of the erossed Illl,\ sdf-l'el1ilised 
I'hulI.!I luul Lt,!,)] tal,!'Il, they IIel'O sowHim('s cut dOli n 
dOllO' to til(' p;mllnd, and un ('(Pill I llllillucr of both 
WI'iA'\lI"l. This methud of ('.Oll!p:lri~on givcs very 
strikin;! T<',mlt~, nnd 1 wish thnt it hall liC('u oftener 
( .... HUln"\. Finully a record was ollt'll kept of llny 
markl II Ji!ft,rt'lH't' in the mte of g"cTmillntion of the 
1'N8Sf'<lun,\ ::i.,lf .. ft'riiliseU seeds,-of the I'/'Il\til'e periods 
of 1I"",orin;! uf tht, plants misell from thcm,-and of 
th ir I'T<J<hwti\"('Ilt°"~' th!lt is, of the llumbe:r of seed. 
c_JlIOuks "Ili"h they produced lllld of tho average 
Il11UJiwr of sJ'('(I~ which each ciI}l8ule ('Illltain('d. 

WL,'II 1 hq;~lIn my experiments"[ dill !lot intend tu 
rai~' !'r"s~,.r! HIlI\ self-fertilised jI],lIlfH for more thll)] a 
sin[!'lo ~"llt'r;ttilJn; lJUt us suon :IS the pllluts of the 
lint 1!:('IH'r'itilJn were ill HOlrer I thought thnt I would 
ra.iSI' unt' IlllJn~ gell\'mtion, and aeted in the following 
manner. :-;'"I"cml flollers on oue or Illore of the self
fertili~,1 p\nnts Ilerc again self.fertilised; uud so\'eml 

C 2 

"-__ -'" The ComDlete Work of Charles Darwin Onlh'e 



:W IXTUOI>t:CTOU¥ nE:W:AIIKb. CIUl'.1 

HOllers on one or lli('tc of the CI'O:;S(!(I plllnt.s were ferti 
li" ... 1 with poll('n from illlother CrQ8::K..u plant of till." 
... ulle lot. lLn-inK thns (111(.'0 begull. th" sume method 
wus followed for 11.'; muny i\.!! ten suCC('S~i\"ll gellcflltiolll' 
\Iith some of the species. The seeds umil!(.'t..Jlings "crc 
!lhl!\y~ treut(-d ill eXlWtly the same manncr as already 
d('_~(·ribt-d" The self·fcrti li,;ed plullt.~. "hcthl." roriginally 
dest·ended from one or tllO mother-plan"" Ilere thus ill 
tueh generation us closely interbred (ljj \Ii\.!! possible: 
lind I e(:mld llot luwo impronxl on my pllln" But 
imitclld of crossing ono of tho cro;;sc<i phmts with 
(Illother cfOS:>C(l plilllt, 1 ought to hal"O crossed the self
fl'rtili:scd planu of each generation \lith pollen taken 
from n llon-relawd plant- that is, one lorlollgillg 10 II 

di:.linct family ()r stock oflhe sume species and mriety" 
'rhi~ 11M dono in Sl.J l"erol CllSCb as an additional experi
mCllt, UJlJ gu,"C "ery t>t riking rcsuh_~. But the plan 
usuully followoo 'IUS to put into (:ompciition and 
eonqmre intercro~d plHllh, which wero almost alwuys 
the offspring of mOT(' or leSllclosdy reiut(-d plants, with 
the sclf-fcrtilist:d plullu of cllch !luec('ctiing genem· 
tion;- -all hal"iug Ut.'CII g:rown under cl('!$Cly similar 
cOIuliliollii. I ha\'c, ho"c,"I."f, leamt more by this m£:thod 
of proceeding, wllidl WliS begun by un u,-crsight aml 
tll(·n necessarily fulluwed, Ihan if 1 had nhnlYs efOSSL-d 
Ill(" !;eif-fertili:!t:(l phmts of e!lch Blieccediug generation 
with pollell from a fresh stock. 

1111\\"e suiJ that the cros:;od plants of the sllceC!loSin' 
:.!t.'Ilt"rutiOIlS \ll·re nllllOilt al\ll1l"8 int('r-rclntoo" ""hen 
tho flo\\ers on an hcrmnpWiw phmt nre crQ&;(...t 
\\iih poUcn laken from a distinct phml, tho seedlings 
thll~ f>lised may oocunsidcred us hcrnll\phrodite brotheTll 
Of ~isteN; thu~u raised from tho smllO cfipsule being WI 
c1u~ as twins or nllimllis of the 8111110 litter. But in 
('lie !jellSC the flowers 01\ the sallie plunt nre J.i.stinc& 
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indiridual .. an.1 a.~ ""\'l'ral flu,,-rN un thl' mothl'r-plnnt 
~ I"ruaeoJ I,y 1",11"'11 lak('n {nom .!E",',·rnl flow('1'11 on 
tbf. &'th'·l'-I,lant. 1I11"h 1I(',:dlin~ \\ouhi II(' ill 011(' lW'n"l' 
balf·ltrutb.·n .. t ,jlltN'II, lout m4lrt' ('IOf<O'ly n'lntNi tholl 
an- lbe half·Ion,th,·"" Rnll "i~t('f'!I of oNlinnry nnilllnl~, 
TIle fto.M'II "n till' mnthl'r-pllint \I'('rl', hOW(',\,,('T, ('11m-
1IIOCll,. ~ .. I h~' 1'"II"n lak!'n from tw.) or mOT£' c\i~
tiIId plauu: an.1 in Ih,""" ('11"'"'1 till' fI(,/·,llinf!$ mij:t'ht 
... talleol _ilb mo,..' truth hJIif-hmtiU'1'S or 8i~tl'l'!I. 

"1teu t.tO tlr thnoe mlltlwr-J1\clllt;j wrr(' (,rt ... ~('(I, liS oftf'n 
"'ppeOL>d. II,. I,olh'n tllkl'n from two or three fntlwr
planta Hbp IIel~Lllo(·ing- all int, rmin;;dNI), IlOme of ilu' 
...dling'l of the fil'>lt g-l'n"l'1\ti"n wllul,l 1)(' in no wRy 
related, .. hil"c many !>th,," w"uld he \I hole or hfllr_ 
brut~'ft An.lllbJwflI.· In tb" 1«'('<11)(1 /!/'Tl/'mtioll Il lllr~f' 
_lUbber of thp ~Iin~ ."111,1 loP whni 111(1,' be (·"li.·,1 
whole or balf ti"'t-4'''II .. in~, lIlinltk,\ with ~'h()l(\ 111111 
laa1I·bn,tb,'n and .i .. t.·",. luul with lI(,nw plnnts 1I0t. HI 
allft'iawd, l"..ic .. ,,"I.\llf'in t\w ;;nt't·I .... \in~ W'n/'m-
IiobA, 00' there .. utll.1 .1 ... , I.., IiLiln\' ( .... u~in;J of thl' 
IIIIOOGd an.lrq .. ,.· """ml,I'· "(';:I'1·I'~. '1'111: 1'1·llltioll'lhip will 
...... hal" 11I'('<lme mnl'1' and Ill"T,' ill('xtri("lhly COUlI,h'x 
ill &hI" J..h·r I{I·nt·rati"II<{: ~ilh IIII000t uf the IllJ\nt~ in 
.:me dt'glt'eIlIl.1 mdny of tlwm d"~"iy rt'iut('(1. 

I bave uni~' on€' otiH'r I'llillt to Il(lti('(', hut thi!! i~ ""t· 
ot the ilil!'bNlt iml",rbl1ll'o'; nnllll'iy. tilat th(' ('f('~"f~\ 
....... 1f-f .. niJi ... 1 "hllltli w('n' 8I1hjt~,tl~1 in tilt' Mml' 
~ion "'811 n(>llTly~imilllrnll'lulliforlll ('(militiOJl8R'1 
... pouihll'. 1n till' "'Ir('('S~iw' ,C.(1·IWTl\tiou8 tiwy \\('TI' 

G.fK*"1 ", .Iilthtly ,lilli'fI'nt ellll(litiollS as th(' Sl'IUWlIl'l 

ftritod. aD.I tho'r ."1'1' n\i~ at ,liIr .. n.'nt 1M'riud!l. But 
ia OCbf"r ,. loe..ts all "j're tn·uk.) atikf', h('ing g-rmm 
.. pot. in lhe "'lUI€' 8rtiflc'iull~' pTf'jlRI'NI lIOi1, I.x>inl{ 
...-.ed at tbO' MUI" timf', ,In,l kl'llt clo'«' tog('tiJ('r 
ia &be .. ru.. gn't'lIll{1u~ ur )wthoIl1f'. They ~I'n' 
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theref,)r(l IIOt ex po!k'd (luring !JuC<l('98i,'c Y('ilr8 to such 
greot \"ici8l!.itudcs of climate 11.8 IU"C plant!! gro .... ing out 
nf doors. 

0(1 tome appartnl and real Gal/tell oj Error in 'my EJ:, 
lJerilllellJ,.· It hlUl Ix-i:>n objcct('d to such eJ:perimcnt~ 

1\8 min .... that con·ring phmb\\ith I~ nct,although only 
for a IOhort time .... hil!!t in 1I01l('r.lllay affect their heo.1th 
lind fertility. 11111\'1, seen no IJuC'h ('fTc.d eltl.,<,pt in 011(' 
instaUl1.\ "itb a llyoeolis,alld tho covering lIIay not 
Ihen 1\.1\\(> bN-n th(' fUll call8C of injury. But e ,'en if 
the net W('f(! IIlightly injurious, ami certainly it '/11"1\8 not 
lIO in any high degree, Il!j 1 oould judf,<e by the appror· 
IIIK'l' (.f tho plants Il.nd by com paring Iheir ferti li ty with 
that of ncighbouring UIl('(l"Cn:!d plants, it "'ould not 
hal'e ,-iliated my cII)('rilllents; for in all thl' more im· 
porumt l'M('ll tho fto .... ers "-cre cl'Q88C{l &8 '#I ell 11.8 8£'lf
fertilis('d IIllder ll. not , 90 that thoy were trented ill this 
respect eJ[l\Ctiy nlike . 

• ~ it i, ilUp088ible to exclude such minute pollen
earrying inSl'ct8as 'I'hrips, fto"'ers which it 11m illlen<l('(1 
to fertiliso with their 0110 pollen lIIay &Ometillletl ht\n~ 
been aftcr ..... nros crossed with pollen bronght by thC!'(, 
insects from another flower 011 the IIRmc plnnt; out aM 

"e shnll hereefter 8ee, " ef08S of tbis kind uoes not 
produce any effl"Ct, or at IUoetonly a alight ono. When 
two or morc plants \\'cre placed near 0110 another 
under t1U' same net, as was often done, thero is 8(JDl(l 

real though not gf'('fl.t danger of thc floll'cl'8 which 
were Ixolie"ed to be self·fertili8C<1 being afterw81118 
('l'OSItC(i with pollen brought by 'I'brips from a dil!tinct 
plnnt, I ham lIRifl thnt tho danger is not grest, 
becau.8(I 1 ha,'e often found that plaQtJJ lIhieh al"(' 
self·stcril(', unl('M aided by iUK'Ct1I, remained sterile 
"hen 8C\'('fftl pll\nts of the &uno speciets were plnool 
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..... the -.me Il('t. If. hnw{'\"t'r, tIll' flf"n"rs whid) 
W beeo prestUnahlY...JI.·If-fcrtili~ ... l h)" m{' W{'l'(' iUllu), 

_ afterward. cf'088('<l b~' Thrip" with 1>'11I"!l hrought 
'-- • diainct plant. ctI)S~,~1 So"f~lIin;:!s \Hlul,l II!n-e 
"'iDcIaded amooJ.!!lt tbc S('lf-ft'rtili~('fl; hilt it sbould 
"apNlully ob...·rw·41 that this O('('llrrcll('O would tcnd 
to diDlini&h and nut to inCl"('ll'll' 1\11)' 1I1I1)('riority ill 
.-...p height, fertility, &e", of thl' el"08.",-",l Mer the 
.tf.lertili8ed I'lllnt~ . 

.&. the ftuw .. n "hich 'M'N' e ...... -<4 ... 1 \\!"f"(' 1I('\"('r ellS
....... it is prul ... hl" or eH'1I Illmu~1 ('t"rtllin lilat 1 
-a... failtod to cro8II-f('rtililll' tlu"1I] dft't'tUII1Iv, and 
... dtey were altcnrards 8pOntlllll~,u~ly !I>"If-fertilised. 
ftia .... d IMve been most likt'lv 1,1 fM'('ur with diebo
_ I!pt'lcieI.lorwithout mu('!; ('Iln' it i" lint {'ilS~- to 
....... wbecher their stigtruUI ate rctl.ly t.1 bt:' f('t
-... .beD the anlben open. But in all eas('s, 
.......... were protectro from wind, r!lin, nll(l tho 
_ 01 iDeec!tI.. any JIOIII'II plll<'t~1 hy lilt' (Ill the 
....... ~ wbilst it ,,'aII imnmhm', wnuM ,:!('ner
...,_"' f8IMibed thMt' until th,' stiglllil. WM Illnture; 
... the lowers would tbl'n hll\'o loet'n (· ... "'~,~11\8 was 
......... NeTf'rtheletll'l, it is hiJ!hly 11I\,illlhlo that 
~i8ed. leedlinga bal"e lMllOl'lim,'OI by this Illl'flns 
.... aded amougst the enlllNl'fll(1 .. ll in~oJ. The l·ff(,(·t 
-Ad he. .. in the funnt'r (-'1110', nut to eXfliZ~mte 
.. to cUatlnilh any avera~(' superiority of the <'t'l1l!:!e<1 
..... the Ielf·(fOrtHi.,.! piantf4. 

Brron wing fnlm tho two <"\III1('~ jU'It Ilflmed, flnd 
... otben.-Iucb u f40me f)f the 1W("(is not !ul\'ing 
..... thoroughly rip'ned, Ihou~h ('fin- \I'll.!! taken to 
-.ill this error-tbe 8i<'knt~ or unJ)('I"('('i\",~1 injnry of 
.., 01 the planu,-,,"m han 1 .... ·1\ to a large extent 
~. in thn",,· eMeS ill v.hidl many c~ and 
~ planta were mcasured 1\1111 an Il\"(-roge 
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strllck. Some of these cause's of {'rror will 1ll8O hllYo 
11{'f'1l ('Iiminllted by the seeds huving \x>(>n "llolled to 
gprmillato on baro damp 6tmd, "wI being planted in 
pnira; fo r it is not likely thnt ill-mlltured and well 
matured, or di~efiSC(l find healthy seeds, w01l\d germi
nate at exactly the same time. The same result will 
lml"o been gainod in tho severnl CIlSf'S in which only a 
f{'wof tho b\llest. finest, and healthie"t plants all CI\ch 
~idf' of the pots were m(,(l.'mre<1. 

l\olreuter find Gilrtncr- havo prol'ed that with 80m!' 
plants scyernl, C\'en fiS lUany IlS ffom fifty to sixty. 
l}ollen-grnins lire necessary for the fertilisution of all 
thl1 ovules in the omrium. Xaudiu Ill!!/) found in 
the ('aso of :'Uirabilis that if only ouo or two of ih 
Yf'ry Illrge pollen-groins wero pl"ced on th(' stigmll, 
thl' plants raised from such sf'eds wcre dwarfed. 
I wn.~ therefore careful to give an amply sufficieut 
supply of pollen. and p:merally covered the stigma 
\Iith it; but J did not t:\ke any s~ial pains to place 
pxactly the same amount on tho stigmll8 of the self
f .. rtiliSe<1 and crossed flowers .• \fter having acted in 
this IlU\llner during two SC'aSOIlS, I remembered that 
(Eirtu('r thought, thOllgh without any direct ('vidC'llef', 
that nil excess of pollen Wag perhnps injurious; and it 
hag lJC'en pro\'{~d by SI>I.\llmll':ani, Quatrefages, Rnd 
Xf'wport,t that with I'arion!! IInimals flll exce~s of thf' 
!If'minlll fluid entirely prel'ents fertilisation, It 11'1\9 
therefore necessllry to n~certaill whether the {('rtility of 
tIl(' flowers wag affected by applying u mther s.mall and 
an cxtremdy large qUllutityof pollen to the stigmfl. 
AC'oordillgly a yery small mass of pollen-groins wns 

* 'KenntniM der ndrtK"h. 10m. i. p,27, 
lung: ISH, II, lH5, NBudin, t'T ... n.....,tioDI l'hilOOlOl,biml 
':Souvellu, Archivt'lldu i\!u,;€um,' Soo.' IS5:), pp.253--2;>l>. 
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,.... OIl ODe aide of tbe large Sli!!lllfL in sixty-four 
.... of 1,...- pvrptlrea, ami a gn:·at mass of pollen 
... &he .bole lurface of the stigma in !lixty-four other 
..... I. order to vary the (lxlX'rilll('nt, half the 
..... of both Iota were on pl(lnt~ produceJ from sclf
a.tiJ.ieed teed., and tho other half on plunts from --..18lIdt. The sixty-f,mr flowers \\ith an excess 
., p:IIJea yielded lixty-on(' ('Ilpsuh'~; (Ilul (lxcluding 
........ alP&, t'8Cb of which ('I)ntnilw(\ only a ~ingle 
JIODI'1eEd, the n-mainq('r contaiuM! on an n\-emge 5-07 
.... per eapsule. The sixty-four f\()W('l'8 with only 1\ 

lillie po1l8ll plaeed on one si,ll' {,f tIlE' stigma yit'lded 
..,.-tb.rM .. pmlf'8, and E'XI'hl,\ing- Ollt' from the same 
__ .. before. the remain,lt'r contain('(i Oil an aycmge 
.. 1 • ..t.. So that the flowel'8 f"rtiiif<f'(i with little 
,.u. yielded ratber more csI'8ul"M and 11('('(\1'1 than did 
__ 1ertiIi.ed .ith an ex('~; hut the difl'rr('llce is 
......... ' to be of any sig'llitir8ncr. On til(' other 
IIad. the INds produced by th .. n(l\\"('r5I with an cxc~ 
tJ6 poUea weM a little hf'ft'l"i('r of til(' t\\O; for 170 of 
..... nighed 79-67 grainM, whil!!t 170 fto'f'<h frmll the 
.... with Tery little polh'n wl'lg'lwd 7H-:W g'mins . 
..... 1otI 01 teeds having l)(>('n I'itw('d (lU (lamp sand 

;::.';' ~~!e:nc;h:(~e ~I~(t~i; ;;~:'X~~'~I~~~~a~\~~~ 
.... ed4od by any slight diff.,r\'11('1' in lilt' amount of 
,.ue. ued; a slIffi('ien('y hn,.in~ 1)I'('n f'lllployed in 
.0-. 

TIM ord .. , in whieb our !llIhjf'rt will bo trf'llte<l in 
.. preeent voluh}/, is as fnllow~_ .\. long Sl'rics of ex
,..-.. ... iIl first be gi'l""11 in ('hnptf'ts H. to YI. 
~.ill aftenrards be npP"nll, .. 1, ~hO\\ing in a ooll
..... form the relati,'(' heig-hb. w('i~ht~, nnd f"rlility 
.., ... Cl&pring of the 'l"IUiOll.!! cf'Oll.~l fUiri '"'If-fertilised 
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species. Another IItblc exhibits the striking result. 
from fertililiing piAIlts. which during 5e\'cml b"CIlCfationl 
had cith;;>r been 8('lf·{ertiliscd or had bot-n crossed 
with plants kept nl! the time lIIulcr c.iOllCly similar 
condition"" witb pollen taken from plants of a (listiJlet 
stock nnd which had been exposed to diftcrcnt con
ditions. In the concluding chapters "Mious relatro 
points nnd qucstions of genernl interest will 00 
discusscd. 

Anyone not spednlly intercst('d in the subject nero 
not attempt to I'ft\d all tho details; though they 
1)()S8('f!lI, 1 think, &Ollie Yslu(', and cnnnot be ail sum
mnriS('(1. Hut 1 lIOuld suggest to the reader to tRke 
as an eXlUnple the experiments 011 Ipomcro in Chapter 
II.; to which may be Mldoo thOllO on Digitalis, Origa
num, \"iola, or the common caoooge. lUI in aJl thCflt' 
C1ISC8 the crossed plants are superior to the IK'J(. 

fertilised in a marked degree, but not in quite thE' 
Mme llIanner. As instances or self-fertilised l)lallu 
being equal or superior to the crossed, the experimenu 
on Hilrtonio., Canna, and the OOllllllon 1>Ct\ ought to be 
read; but in the last case, I\lId probably in that of 
Canoa, the want of any sU I>criority in the cf'OSllCd 
plRllts can be explained. 

SrK'('ics wero 8('lected for experiment belonging w 
widely distinct f!lmiliC8, inhabiting ,-arions OOllntri('8. 
In SOIllO few Cascll iIC,-cnll genera belonging to the 
sruno family were tried, and these Me grouped toge
ther; but the familiell thenlllelvC8 ha,'o been arrnnged 
not in any Ilatural order, but in that whieh WItS th$ 
most rollwmicnt for my »urpo&C. The experiment. 
ha"o been fully gh-ell, as the "-"'S\llts appctlr to me 01 
sufficient "alue to justify tho details. Plants bearinlt' 
hermaphrodite flowers Cil.U be interbred more elO8('I,. 
than is possible with bisexual animals, and are there-
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... well..fttted, to thn>lI-\g'ht (lll tilt' nature nnd ~xt{'nt 

.. &be ptd (,«loctl! \If erossioj:!'. and on 11\(> (,,'il {'trt'Cts 
,, __ m1t>rbJ'l:>("Ilillt! {Or sdf·((·rtililWltiull. 'rho most 
iaponaDt ooaeiulIiuo 1101 11"hich I hnH' nrrin'(i is tbnt 
... ~ act of rtt iug by it"dt' dot,,,, no gvod. 'rho 

011 tlU' in!\i,-jliunilJ \I hieh nre crossed 

;:;:~ b:;~;;;\ in, :~~)j~.:~tl:.:;(II;I;lr~I~\~n~'\~~n:lh~;Il~~: 
. ~)ll!litiun~, or to \lhnt we 

81'onron('1111!1 ntrintinn. This 
we mall hel'f'llft('r St~, is elo';(>iy oon
. important Ilh~·"i.,l"~i("nl problems, 

derived fnml IIli~ht l'hnngt'l! in the 
lite. and. this ltao.lll in till' Chl8CSt COll

i.If. It tbrn.-lIii{:,ht Oil tht, orig'ill of 
and. on their lIl'pt'mtinn or union in the 

and. lastl,. on the ,.-hul(' suitject of 
ill one of thp PRtl'ld IIbshu'i('s to the 

.nd progr(,M of the gl'l'llt principle 

to .mid milltlppreiK-ll8i(ID, I IW'g 1('8 n' to 
throQ,hout tbil l"\,luml' a ('!'l:)RII(,,1 l)lant, 

.t-.... IC ..... 0<1, mean. one {If ~I pat'nllagt, Ihnt 
(rom .. Dn.-,·t ft·rtili~ ... d "ilh pollen 
plant of tbf' 8l\m{" Ip('(·i('8. J\nd that. 
plant, lIeedlinJ!. (It ~'f'(I, D1(,(lIUI one 
parntlagt'. thllt iM, one d('rin'(l from 

f'mililt'tl .·ilb pullrll from the same flower, 
.hen tbull Itated, from another flower 

plant. 



28 IPO)I(}:A !'VRPUREA, CUP. II. 

CIl.\PTER II. 

I pomCM pnTl'lI1'\'&, ooml"'ri,'m of the hei~ht an·) fertillly of the 
,,~ and ,c1f.r~.ti1iO(~1 1'1~nb ""Mill( t~n auooeoo.ive ~nrl1ltinn. 
-ON:ftler condit"ti~Dl'I! '-ig')1I, of the "roo ..... 1 1)I"l\u-Th~ ItrL~tI 
on the off'pring of rl'OOlllltr ditT"~nt Uowor. nn the ... me plant, 
in.t.lAtI..tcf'\lII>jingdi-tinctin,lividoall_Theefr,'<'t,ofac...,..,.-;th 
arrllflhHoc'k-T hedN"Cndantaoftl'e .. lf_fertili""li1'111ntnam,,1 
IIc~umm.ry on tIM' growth, vignur. and (",1Jlit.- "r lila '''''" 
('OIIjji'(l c1<oM>!I.'<l.",1 II('lf.fcrlili_ll/encl1Iti"u . ..-."'mall &uwun\ 01 
pollen in tb6""'IUenort.hn.,lf-f,'rtili .... II'I~n\8clth6I;tt". g.:-nera
lioo8,1>.1lI1 the ,letilily 0( their fil'l!i.-I'1'OIIuf'l'<i flo."cI'll-Unif(l11ll 
oolour ol tho tlnwcrIIl'roduood by tIll' ... If·frrt,li8e<\ plaulo_The 
... 1"."Ia~ fro'" & e~ behv<-ell two diltit~t phUlU dependl on their 
dilthingineonl1.itnUon • 

• \ I'LA..."T Or lponum purpllrea, or liS it is often called in 
J:nglllnd the con\"olvu lus major, a llntive of Rolltb 
.\.mericn, grew in my greenhuuse. 'r(m flowers on thi, 
I)inllt wero fertilised with pollen from the same fl ower; 
and ten other flowers on tho same plllnt were crossed 
"itb )Xlllen from tl distinct plant. The fertililll.tioll of 
the flowers with t h('ir own pollen was superfluous, 31 
this convoh'ulus is llighly self.fertilo; but I nctcd in 
this mllllnor to mnke the experi ulC'uts corrcs)Xlnd in nil 
respects. Wllil.qt the flowers nre young tho stigma 
projects beyond the anthers; lind it mi!!,ht hn\"(~ I)(!(>D 
thought that it ('()uld not be fertili.~('{i without HIe nid 
of 11I1IIIble--~, which often visit the f10WCN!; hut u 
the flower grows oldcr the stamCIIS incf'C'1lS(l in I(,llgth, 
lind their anthers brush agllillSL the stigma, which tbu, 
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1IIlIeiu. lOme pollcn. The numl)l:r of ~15 produce:d 
.,. the eru.ed Bu,1 8dr-rt.:rtilis~>d tlOII(:1'l! difl"cred "cry 
IiuIe. 
o.-l aDd -elf-fcrtilisool 1Ieo.....ls obtninod in tho above 

..... wen aUoWl .... to gcrminllto on dp,1ll11 MIld, lind 1\8 often 
• pUn I\!f'DliDatOO al tho Slimo limo they wero plllllted in the 
~delcribediuthelnlroductiou,onthoOllpo;litosidOl:)of 

Fi~J*il'flwerothI18 1 )!lInt{..Jj IlndalltJlercmainiug 
or DOt in a state of jrerlllinniion, Wero 1)llluted on 

of a third plt,1IO !llst tho young plants on 
greatly ero,,'J,,1 amI t:J:IXlIICd to very 

llo<.Li of iron or "·uoc.i of ('(Iual diameter 
plants to tW"ino UII; anc.ilUlllOOnasoIlC of 

the lummit !'oth ·., .. ere we-surcd. A ~inglc 
oa NCh aide of tlte eTOW"dl>U pot, No. III., and 
plant oa (Seh ahle "'Ill! m{.'3~ul'l'l. 

~,nh''''_ 
Stlf·I<t1II1 .. -dl'lon ... 

Inol>H, 1,,<_ 
1:111 H\) 
Sit (;6 
~9 ,3 

of tbetrlxC~JllantaiKhcrc86inciJ!:t;, 
aelf-fertiliaed plant/! is only (,5'GG inche~, 

to the IICIr-renilio;eol iu hei~ht III 
that tbia diKcrenec ia not due 

~~~:!.r::.':.::'''~iDg~:':'::''~'''.".:_~liY~I~J~r~:a~ 
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at the final _ring. But it ill .n intelU'tiuto: fllet, of whicb I 
haveleCUlIflveral OUkT illlltallCO-"', that 000 of the lIClf-f"rtiliMll 
l'\antM,'ffhenl1~ ... rlyaf'lOtill height,W'Ml'a]fl"l ineh taller th .. 
tho eroSl<CO.l pl.nt; .lId ~n, when two f.'Ot hi(l;h, i~ ~·a.\Ill 
an ineh taller, bnt during the ten lul_Jucnt It.,.. the e 
I~lantbeg&n. W pin on ita I.DlagoniIIt,.1l<1cvcrafterwanl_ 
itlIlIlI"'etn&e1, uatil it exot'C'ded it. .. If·fcrtililltd opponent 
l(iincheill.. 

The he c~ p1f.nbl in Pub •. and n. ~.'re COTerod y,mlt 
net, aDd produced l:!l t'aptulell; the ft1'e lIIe]f·fl·rtiIiJlOi plan 
pruduted eighty-fuur ea)lIIWes, M th.t Ih" numhel'll of ra 
W'ell) ulOO w 69. Of the 121 ('a]IIIUIOil on tho c~.J I) 
flixty-fi1'e well) the IINduct of flowe", croo. ... 1 with pollen froID 
dilltinct I,lant, and t111':!110 wulLillod oll.n a1'e",j.,~ u·2311e(ld.a 
t'.I""U\.e; the rcmainj~ Iln,.~il: Cl.Jl8UIOII ~ ... "C ~IJOnlalleo 
all·ferliliooed. or the eiftbtJ--rour earllluitJI mI the llelf-fertir 
plant.l •• 11 the prudlk"t 01 reue ... eJ .·Ir-& rtiUatiou, fifty" 
( .. ~h .. ere .1000 eXllmined) ooutailJl:<l "II an ."eraj..'e -I.' 
_h per Cl.JllIulc. Therefore Iho I:I'OM-fcrtili .... >d eal"'lIlt~. 
JlaroJ with too "dr-f .. rtilillOd ealll'lllM, )id<lool kl«b ill 
Ill"Ol)()rtion of 100 10 !is. 'fhe ('~d fIOt ... 1R w('rc rolativ 
heal·ior than Iho ~lr·fertilieed~. Comhinillg th(' nlJO 
dntn (i.e., nllllli:o:'r of ('A1"'llk'll andan'1'IIIlE! UUlII\,.,rof oontai 
_I~), the I:l"!.*Oi i,luntA. ('('mloll.n~l .·jth the f'l'U-r .. rtil 
)·iclduJ. -.la jn the ratio "f 100 10 6-1. 

TlIC>lO ~ I,ian!" l,nltiU()Oe1I, U~ a]reaol,. ~tat{'ll. fift1 
"pouianooD1<i,. IIClf-fcrtili ... ,1 ctll",ull'll, un.1 the !OE'Jr-f.·rtil" 
I,\unta l,nxluoc,1 t~'cnly-niIlO !:lUeh 1:-II1"'\Ik"'- 'fhe f"nIH'r 
tain~"1 on Ull RI·en\Io1'. in ('ompari ..... n wilh Iho lilitH, 
in tllc]!NPQrtiulIOfIIM)to!i'J. 

In I'ot III., on Ihu"P1Mlhitt'llid{'!lof ~·hidlalnfl..1'I1IUll"er 
l·n-.i an,l .. ·If-ff'rtil~1 _.1.8 hA.I tW'C'n IOwn In.j the 
hnJ.:~ al1()'n~1 l<l ~trtl~le t,,):dher, the ('\,\_1 "Iauts hatl 
finotnogrenl",lvlntulo.'C. AtvllCtuoolhotAl\er<l('n_' 
:!.-)~ ind1el<bijth,an.llhe lall('~t M'lr-f"rtili..e.il,hmtM 21!. 
tile IIi~relK"C nfknra"l~ Ilf.'l"ame mn,·1t ~n·"kr. The lolnnt.l 
IMllil aide.<, fn.m Ilf.·jns:: 110 tn''Ink...!, ~l'n: I~M>r "IMdnlt::1llI. 
1I".·cl'II .. ercallo"e<1 ")rl·rtili..,theln .... ·ln,.~I"'Ilt."lllO'Oll~ly II 
Rnet; thlll'n_1 pl'lIIu; I'nlolillet.,l tllirtY ..... ·I'('Il(·nl"'ul<">l • 
• ,If-{I,rtili>!OO Vlnllt~ ,lilly cij(hwcll, or n~ 100 '" 17. The fu 
oo .. tail)('olonaIlM·tl'!l,"~3·{j2_11i1"·rt'al .. u\e;lIlItlthot. 
8'3.':1-"', or 113100 ,., til C<>ml,illillJ; th .. ,Iut" (i.e., nllm 
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of QI»IUieII an<l .... emge number of scOOa), tIlO crowued crosaod 
piau", IC'Ooiq...."j 1Itu.L! compared with tho solf-fertilised WI 100 
k> (S, TI_ 111ttcr ".;.e"s, howe¥er, weN decidedly heaner, II. 

bllll<ln!<lWelR'bingU'&lgrains,lh.ll.1I tlloso from Iho eap!iules 
CIa the ~l i.iant.-., of whieh a hundred weif(hod 36'1il gro.ins; 
aDd lhiII 1,,..I,,,hl, W1L8 due 10 the fewor CIl.[lilul(';j borno by the 
Elf.fertili-.ll.lolHtJl hrwing been better nouri~liCd, \\'0 thus H()I) 

th.'\bo .. ~]!lallu.illthistholirRtg('lIcrnli()1l,wh()ngrown 
lIJIdsr(al'ollrahl0 conuitions,nud when growil ullder IlIJfllVour, 
aWe fIOl1<.iitim .. from heing much crowuod, W"CIIlly exccodod in 
llaip,t, ..., I in the numlocr of eapsulCII I)roduooli, and sughtly 
ia&beDuw(lCr"f"''e,I~"creal",uJc,thesclf_fcrlilil!od plants. 

er-J (I 1 .Ij-jor/do..,:,l P(,IIIU oj t"~ &amd (It'WalIOIJ,

"""'111 on tilt' rl'<ls."l~1 plants of tho last ~ncrntion (TnbJo I.) 
_m_1 "11",11"11 from di"tind plantao! the AAmegellcrn
tioa; _I 80""1'800 thl" ~lf-fcrtilifiCd plnn!s wero fertilised by 
poUe. (rum the _" 1.I"'H'r. The "''C.]~ thu" 1'l'IXiUcetl were 
........ ia Cl'('f'1 I'Ulpedall lJt,foro, ami we ha\'o ill Tablo n, "'_It 

''''''' ,--
" 1)7; 
8;1 '" " '01 
~;;1 61 4 

" " , .. " 

Hercahllin l\"ry ~illl-!locro".';ed plant ifitallel' thnn ib nnw.
pa.iI¢, Th,' 1It'][-f"r\ili:'!C,il'lant in Pot r., width IIltilllatcly 

he<lthu lIut1~Hul hriJ..:ht of 8O~ inchclI, waR foJ' a long time 
WIer tMn tho "I'I>OI!t<1 cro~~~l plaut, thougII nt Iu.~t heaten by 

ThII .. ~~", Iwightufthl" six cl'Ot<,,·,1 pllluudil l:H '16 inches, 
th.tof tlleW: Iil:Ir-fcrtilised IJlanfs is 66'33 ioches, or 

.1OO1o;~ 

') pl." I W rk f 
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crossed,llml from the self-fcrtiliwd plant.! agaill self-fertilisod, 
were treated in n.ll l'Cf!pecta c:metly WI befol'll, with the Collowing 
resuit:-

TABLE III (T!.jnJ Gtn~ralion) 

IDc_ JD<beo. 

, f 
" "'I 
1'~ "I 
"I " --u.- -
" " " 30 
8~ " , 

Tvl.aliDcb ... 

• \I-'1\ill all thecrQI<-etij)hllliliarehigll{'rthatlthcirIUitagonista: 
thciran~ruJ.,"6 I]('i),(ht is 71"4l illChe!l, whel'Cas that of tho self
fertilisod i~ :;2'83 inchCII, or JUliOO to 1'>8. 

lattondod c10scly to tho fertility of thopluulliof Ihi8thini 
gl:uerntiou. 'l'hirty HowcrQou thecJ'OSIl('(i])llllll& were CI'OIlIIO(\ 
with pol!cn froID other CI'Of,scd plants of tho IIIllllC gene-ration, 
Ilud the twcllty-six ealllluies Ihull Jlroduccd contained, on all 
IlYcmge,4"73 roed~; whilst thirty HoweI'll on tlie Flelf-fertil~1 
"lllllta, ferlilill(.l,\ with tlHl poUr!) from tho Mmo flower, produced 
twcuiy-thfi'C CUJlI\lIIC!!, each CUlllllilliu/o: -I'!3 1I('(.~I~, Thus the 
l1.Vcrtlf,'tlnlunll!:fofsooo:lsiu tlwcr(J!;!\ll(l cnpt;ulcAwll.sto thnt in 
the !oC!f-fcrtili ...... l c./lJll'uk'fl IUJ 100 to 9-1. "hundred of the 
c~ S(""I~wcigJI ClI ,13'27 gmillS, whilst a hwulredof thelle!f
{<'rtili..oscJ lIl'O:ls weighed only 37 '(j.3 J;miuA, llall)' ofthcse lighter 
self-f ... rtili,;c,l iiOOOs l)i!u:OO Oil damp SIlnd ~nninated bcfo1'6lh(' 
('I'(h>.c<.l; Ihll8 thirty-sit of thefofmer b'Crllliuah .... 1 whilst only 
thiftucn of thulalt"r or ('r(lRI;('I.ill('C(is gcnllinRted, III Potl, 
the throo crossed plnnts 1)l'oducod t;POllhlIlOOIl~ly under tho lIet 
(hct;id~ the twcnly-six artificiaUy cl'OO'lt-fcrtilisoo Cllpl!ulCf1) 
I;(!n~lliYoiK'\'cnllClf-fcrtiliscdCll]Jf:IUles oontaining on an fl\'emgo 
!'Il ~,,; whil~t tho throo sclf-fcrtilif;('(1 planta produc«1 
~1)()lltal)oowdy (besidCIIlhc brclliy-three artilicially hC'lf-fcrtili!.(,~1 
caP6n1(8)Onlyh·cnly-nincllClf-f('rtiliSCt.icap.ml('fO,OOlilaillillgon 
tl.1I11\·cnlgu4'l-lsocds, ThereforothoM'erllgcnlunbcrofllO('(u; 
ill the two lots of spolillinoonslysclf-fcrtiliscd'C&pBulcSw!ls lIS 
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100 to 91. T(\kin~ into oon&idCl'IIotion the nnmber of earomJetI 
Iorethrr"·iththo.vt'""JronulDber ofll8llWc, lhec~ll,tanb! 
(tpOIltancou.IYl'elr.fertili..oo)prodnoooll!CCd.8in l'flmparilll)lI"'ilh 
UIe lII'if-fl'rtili'*-'ll I)lant. (~pout~lnOOlUll)'-l!Clf-fcrtitil!e<l) ill the 
ptup"rtinrr of 100 to 8.). U, whatever method tho ft'rtitity of 
tbetoeplantJrilloowl_rcd,tbeUOl!llC<lare mQI"(j ft'rtile U,an the 
.f-fertih"·"plJlllt& 

J Iric<1 in ilcYl'rnl way~ the ooml)j!,rnti,·o viKOur tUld pO"·Orll of 
pu ... th of tho cnlIiIie(l Md self·fertilised I,lanill of thi~ third 
~ ... tion. Thwo, four Ilelf·fertili1led _I~ which had just 
p1"ID.inalo,l 'II'N'IlI,lauwdononeMi,leofal'ot, aml.flefanin
lerTai (lffOJrlY"':'i!l:htllouf'II,four cro;o'J(l(l seodJl in thfl l!Iune mte 
of jl'ermiuatiun wcro planted on thoOI)I>O@iteside; ami the pot 
wuk"]lt in tlreholhou8C. 1 Ihouf:htthat Iho advanlRf::t' 1111111 
lIin"n I.) Iho ... ·lf.fcrlili/l(l(llIC('dliui!JIwould IrRvo I)('('u I't) pt.'&t 
tMt tht·,. vo'J)uld nl"·~r h, .... e 1Je.cn hOllten by the 1'1'OI"'C<1 0008. 
They w~ro not beaten until /Ill hurl ~'Towu In a hci~ht of I B 
iJIl't-; au.j the dPf,:11.-.l 10 which they weI'(! fin!!.lIy luteD i~ 

aho.-n io Ih!' r"lIowill~ tal,le (Xo. 1\'.). We I"'re _ thal the 
a~"h .. j~ht"flherourcl'Ofllil('olplalll8i87G·G2,l\ndoflhe 
lou .. ·If·ft'TliJi><Od plunts 6;)'87 inrheJl, or l1li 100 to 8(;; there
forel(_tllRnwhellbolill:lidt'!l!Jtarterl fllir. 

T ..... LE IV. (n;nl GtottrOliow, fA" «If-fmiJiwl Pia"t. Aa~i.!I 
Iwl a .t'rrt rlfo.rl!l-tj~I',t ~r ... r •. ) 

~u""'~I~--1- 1_ 
Ill, 1'81 HI 

I'll r.s 
1'3 81j 1'7, 1'~J 

-- ----
T"WillCh.. 300'3 I :63 ·r. 

Cn.~1 IUHI flClf·fertili~1 seed~ of the third gcnernlioll weI'(! 
alIo "'1""0 Ollt uf doof'lliate in the Rummer, and therefore under 
IUlfa'l"ourahl(' oomliti(,)DII,andal!linp:le stick WIUI gi'l"CIl to 8Cb 
lot of I'lunill to t .. ine up. The two IoU! were sufficiently 
RJIIomteSOAIIllottoiDterfel'(!v.itheaeh oth('r"f:J'O,,·th,Blld the 
ponn,1 .... d('U.r of lI'e«b. All Il0011 lUI tirl'Y were killed by tho 
1m fn",t (an,1 there "'IUI 110 (lifl'~'rclloo in their hlll'dinCM), th~ 
two tallt'i't croascd plarrtll""cl'(! fourrd to be 2l·Sand 2"2'6 ineher;, 

D 
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~'hil~t tho t\\"o I,lllt.,.,t IItU·(~rtiIOOI 1)lantl! \:\"('I"C ouir Hi alld 
12'u illchCli in hdithl, or a.. 100 toW. 

llik~\\ii!C ,")\H~lll.t tht' Mme lillie two l()t~ of the salllQ llood~ 
ill II IlIlrt of 1100 ,,~tr(ltn ..-liil'h wa~ ~IIII.I~ IIUt! ron·red willi 
woolll. The ('!'Of<."',\ .... ~. l liuh~ from the fino! ]vukl'd tho InOM 
1. ' ~I1thy, hut lI,t·~- tllilll',] UI,aatick Qlll~ loa hei~ht of H inchl'll; 
\\-hilst the t;elf-fcrtili ..... J ",-eft'Dot ahle wtwineatall; andlh(-
tnll{ ... toftbem ........ only8j inchetlin IWij.!ht 

I ...... ~tly, l'lIio IOh III tilt' i'lltill' I!t't'<.Li WI:", IIo,)Irn in th(' mldllt (If 
II h(~1 vf <'atld~-tllft ( I heri~) j!l'Owilll{ ,·j .... ,rou~ly. The !iN!dlillitM 
CRmc ulI,l,ut all the 1I'·](·r"rtili,o;ed Ollt'MIII)(.n di(,<!eJ:C(",tingolll', 
whidl newr l\\inl~1 11.11<1 j.:r(:w to a ht·il-:'ht of (July -1 ineh('l1. 
lInny of the cn)I;>;( ... 1 ",-,<,<lIil1"', on the olhcr Imud, ~urvh-ed; 
Ilud IIOme twin(~1 up til(' ~km. of thc ll ll·rill to tho heij.:!lt M 
II indl('fl. 'L'h~H(l l'1l.>(·~ I,ru\"e that the r~ !O('(.·.:llinl-'" 
ha'l""oan iUUlu,nlOl' lI,hnllu,t(C o,'er tbe IOI.·lf.ft,rtili<.(.,I, l'Oth ,,·ht·u 
~ro .... illg i!olll.l~lllwirr \.~I")' uufn,·oum"'r t'tlnlliti'>I1I1, IlIlOJ when 
IIUI into competition " .. ith each othelvr 1rith other 1,lana."" 
"'oul<lhnppen in Rlltaloofllatun'. 

('r"f)I'""ItJ.Nd-df-.!,rli/i.".' I'/lm~f)f Il;t F<Nollh r;' nl"f"l,'itm,-Secd· 
liul-'8I'1,isod as hofvl\l from the eJ"Ol\S('(lnnd F;tlf·f~rtili!«l. plnut .. 
of tho thinig<'IlI'Nllion in T llble II I.,gn"Ol'('~U1tJllllifvJlo .... s:

'fADLE y, {Ff)lI.rlh (it"nu""".) 

,
'" " 
83 

" 

,..-. .' "i 

1I('re tho8.\· ... ral-'O height of Ihosc\'t'll ('1'1", ... ,1 phon!"l" G9·7~ 
irl('h,·>,. IIlld that of tho H\), ... n I'I.'lf·fertilih(l(\ pll1llt~ 00'14; or ftIt 
100 1086. 1'his Rmalkr diff"n'uee f"('11l~·vdr to that in th,· 
former gen('raHon~, nmy be attributed to the plaut .. having bocll 
raised during tllO dtllih of winter, and OOIIll('lutntly to tbl'ir not 
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u"ing ¥ro"'11 vij;!Qrow<ly, All "I'M ~ho1\'n hy their ~1I('ral al~ 
pearaJl("f'IIud froll1"" .. eralof them nev('r re&('hing the ~ummilll 
at. tho rod& In Put J L, ono of tho IleJf-fcrtiliMt.'d planu. WWI for 
...... ,.. timo tailor by h'o inchl'fl thlln ita OI'IIOO('ut, but "-lUI 
Iltimatf'iy booten by it,f'O Ihlltllll thecl'068e<l p]lInt/! cX(l('('(icd 
their u]lpononlll ill height. or twcllty-ciJ;:ht f'npliulCII produced 
"'tlK> ('1'0IlII00 I)]ant.!fertiti!led lIy IlOlIell from a cllitinct plant, 
_h oolltaillcd 011 lUI R\'crago 4 ' 751!C\.'(1 ~ j of b'NltY<fICvon IIClf· 
lertili>letl ea]WluJes on tbe !\('If-feriilli!etl ilialltll, each fOntained 
_ana'l'~rn~4'471!C!edJ!;80thlltthe]lf'OllOriiollorllCe(binthe 
____ l aud IIClf,fcrtHillOd eall6uil'll WWI a8 tOO to !IL 

8oIJ1Qofthe8ll1D01lOOC!a,froru1\'hiehthe,,[allllliuthe[ru.t 
TabI.., V.llIul been mil!O(i , were [lhmtod, after thoy h~1 g-f'ttlli

.. ted on damp Mild, ill a fIIIWln.) tub, in whit'll a ll''l.-e Unlg

..-ia haJ 10llg I)OCII glO\1I'ing, The II<)il 1\'&11 eltrl'mcly poor 
-' fullo( NOtlIj ilil CI'OIo>I(l{I IIOOIIII \11'('1'(' plautl,1 ill olle conl('r, 
_Nx~lf-ft'ftj]lltetl !Ot'('O,!ain the ol'I)Oi;jt(' (,(>Mler •• \lIlhe 
_Ilop! (""" tho latter jO()()lI (li .... 1 e:n~ptilll\' one,and Ihill gJ'Ow 

10 tl~ height of only U inchtlil. Of the c~-..I Jlillut.! throe 
RITi'l' .... I, 1I1l,llhey f(TCw 10 the ]N!ijl;ht or21 iud""" hutv'(,n'lllot 
.... to twino round a stil'k; ne~crlhclC>QI, to lily ~urpril;C, they 
,.oo.ul·cd IJUmo iIIllaU miticrnble flo"",,",- Tho ~"""","~ I pillnlil 
.... hAo.l • decided a.1\'anlab'e over the ;;e]f·fertilillt.'<i plauts 
uder tbi3 exlrem.ity of bad oooditionL 

C..-d..,.d .e/-/trliiiMd /'1..11" fI/ tk riftA Otwnol,MII.-T1I _ 
_ rai.k~linlhollllmemanllerasbeforo,and \1l'heu measured 
P" the following r(lIIlIlta:-

.-__ TABI.1e VI. (Fifth O~Ntrolw".) 

, .. ~ <>-o_ I ~"·_"'_· 
--I 1__ I ......... 
I, iIJ ,;1 

8t! 111 
69 29 

'!'be lV"ral-,'6 hcighto( Ihosix CI'O>l8O(I ,,!aul<li88'l'5-liuche>!, 
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• mlll1.llIfU,(>N:l .·If-f.·rtiliN.ll'lant,, r.2·38 iu(,],{'tI,or &II 100 
t .. 75. th'''! (',._1 I~"'ll l":le't'O:.I(..t it.! .nl~i~1 in beilht. 
In 1'1'1 1. the mkIJle 1'1&01 011 the ('" .... 1 .. I" w .. lIIi¢ldy 
inju","i whi." ,.ounl1' 1.,. • hi .... · •• n.1 ..... r"r. ill"" healf'lll.y 
1\ .. 1I1'I.ontnl. hut ultimall'l,. re(,"~f'I'ed Iil(! WlCaI lOUJll"riority. 
The ,'"--II,lallt>41,"_ln('eo! ~IM'l\t.n'~)I .. dy. ,"",I mlluh!'r more 
("11111<11('" Ihall .li.1 thel<4·lf-f\·rtilio;(,1 ]1lant.; al1ll th(>('81"'utCIIof 
th(·f"nll(·r('l,l1l\JIiut~1 on an 8H·nIjl'('8·S7f1<.'1..I",1\·hiIAt IhO!l(lof 
till' latl(·tro"taint.1 (O\ll~' 3"0 I«'r('al'"ul,., or aM ](N) lo!:!!!, .But 
luotillj( 1'111,. lu the .rtifl("j.ally (.·rtili ... 1 ",p.lul{'tl, tt,o;;(! on tt,e 
""-,1 i,l.nlA ..... in ('"_., ~'I,t.ill .. 1 OIl .u .\·t"'f6 4.·16 
... 1_, whiho& th~ on the IfI('lf·r.·rtil_1 plantl! ~Il .. If
f.·rtili .. II'(,ulain .. II·77_III;.,II,.III,e ... ·lf.f.,rtilu...~It'ap
",Llt·II1\,('rt· Ill(' wort· f"rtilo of thll 111'0, and ufthill unUilusl fact 
1"lIn ul'!i·tuuU),tanaliQn, 

1"...-1 fI .. d M/;(rTt.]'-d Pt.'at. qf I~ ,"l;TI4 r;,.~t ... ,
Thrk·l<rt·n.· ~I in I .... W<Ual lIl&lIT1t'r, ... ill, the f,"l ..... io~ rellUlt. 
] .!tuuiol .. ",t.· th.t tloo"(' ..... ~ ori ..... ully f'i~hll,I&D1II on MCb 
..,,1'1; !.ul&llhlO of tile K·)f·r.·rtili ... ,ll ...... 1U<' ulrND('ly uo-
IHo\lIhy IIHlntH'r 1-'11· ... · 10 nror ti,.,ir full hril:"ht, Ilu;'II(l 81111'(:11 
IlII tlwir OI'II()Ill'llt .. Illwe 1l\~'11 Htrlll'k out of tho li~t. If llo('y 11M! 
Il\~'n n.'llIiul'tl, 11o('y woultl hll\"(\ lluu:l~ Ihel 1I.\'\'11I~'(\ hl"ijl'ht o( the 
(',,_~I J,IHnta ullf.irIYIl'l"lI('r lil"u thai of the ,,,,If·femHII('(!. 
I hah'lI('lt~lin lhe!IIUD(lIIl&.l1lt(·rill. f.· .. (.tI'trilH.t.aJltell, .. ·h('u 
ooeorl]mrl'i.ainly hI:'t'ttJlle Ttry Ullbt'llo1t!Jy. 

~u(ru. I ~...:-.. .. 
u. C .. "" " 
III. _ . 871_ 

Total......... 5;:.) 

.. 
" " 
'" 

Thel"('ra,.."t' hf>lj.:hl of the &1:l ('rt_.II'I.n .... lM're8'T·5,and 
of Ih,·Ili:l .. ·lf·ftrtili..rd ,.lanUl 63'IG,oruI(lO 10 72. Thilli.a~ 
difT,·r':tltO ...-u ('hitHy due to 1U0II1 ortilcl'lanla,fI'l)('Cially tho 
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.. If-fcrtili..oo on~, hln'ing bocome uuht>,;t.Jthy tQWIUdll the ('1()<11' 
of t h{'ir ~wth, and they wt'1"II ij(J,'t'N'ly "tWkN\ hy aphHt"'I, 
F rIIlli tll i~ caUMO nothing e"l1 be illferro'\1I'ilh 1'Cc'<1\0M to their 
",lati"efi'riility, In thiJI,,"I.'u"l'lIti'ln 1I'ellA\"!.' l!t", lif";tin~loinoe 

of • "'lr-rt'rtililO.~1 1)lBnt in Ptlt l L ('("t',~linl\' (thullgh only hI 
half fin illl'h ) it~ I'I'QllO!('d opponent. Thill 'l'ict<)ry "'M fllirlywoll 
&fV> r al"lIgstrUI-"Il:le, .\ ttll1!tlhef!('lr.ferlili-o("\plllont,,'u .. 'lI('l"eml 
iOl'b(>" laller th"l1 itl! oJ'ponenl, hut .... hen Ihe latt('r "II'1loI! 41 
feet hi).!h it 1\1111 gro"'11 <-llla1; it lhl"n grt'w a Iittie tAliu than 
the hCif-fl 'riiliN(l(1 plnut, hu t was ultiltUltdyloMten by i t to t ht, 
t'xttont of hnlf au inch, lUI showu in Ihe tahle, I WIlS 110 !linch 
MU!J,ri,., 1 at thill eMe that I !l3\'t' \ I'lt' IIII!lf-ft'rtili,,"\_I~ of 
thi~ IIIJlul, which I will 011.11 t he" IIt'ro,"anoie.lper iml'uteo::l 011 
itBd"'<N'lIOlan tl,MWillll{'l'QIlrtcrbe, !{o""rilJto,l. 

JJ..".i, I."I till' plants inciud{'<\ in Tahle \'"I1., nine ('1\1Il"ld and 
aloe ',t,J(·f .. rtili .... \ planlil of lhe IIlune lot we~ raill('t\ in two 
oth .. r 1 ~lt~, IV, nll(\ V, 'f h_ pot~ IHd bt'<'n kellt in the hot
bo\llll.', but from "'IIollt of room wert', whilMt the plantl! weI'(' 
,onn).!, 'II,Menil 1II1}\'(~ \ during "cry colJ wfflth('r into the 
eoJ,j, ... tjlRrtoftheg'l'f!(>nhOI1l!e. tl\('YIIIIRull'\'r!'<\~tiy.and 
never '1 l1itfl Tero\'\'t'('(1. Afte r a fortniJ.:htollly two of the lI ine 
Ile!{,r .. rt ili!!l.lti 1Ot.'(',lIill~ were alinl, whil~t I«'vcllof thecro-;.-.e<i 
nrri l tool, Th ... t.l11611t of the-.e Jatler Ill/lula wlwu 1II<'&!'111'('o1 ... "", 
n iDciu"l in heh:;ht, whil~t the blle~t of the two I<lI rvivinJ: IleU
teriili ..... 1 phmt~ wAllollly32 iuehe!.. Ilcrellj!llin ""e8l.'O how much 
r.ort' "il.'W'Ous the Cl'OI<>W'<illlnnlt are than the ,,,'If-f .. rtiIUlt~1. 

('r,_l "",' wll-/~rliJ.i" Pia.,. r( tlt~ ......... ",,, (;f"tJ'alwlI,

Tbe.>l were miae.\ a8 heN'tofore with the following res llit:-

'i 'AlL. "1Ir. (&~ ... th n~IIot .... IiQll,) 

'<;~ 
,- ....... 
-- I;J.... · ,.-

:1 "I 

" "I :',\1 

~1 " "I 
8:!'- - "'I -
83 "I 

" 6<)1 ,,-,-
"I -"'-"'-TOIaJ1DC~ 1:;:;'SO 
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Y .... dloftll('tl(!nin(Otflllllle<.i]l!ant.i.hiRherlhan iblopllOllcnl, 
thouFI! in ("11K' ~ flllly by Ihl'l'lHjusrtenl of an inrh. Their 
.'ft·~heij:hti.tI3·94jn"'lt'II,andth.tf:ltht'l .. 'r-(ertililOC<l 
plant. 6/:!'2::0, or l1li If 0 10 to!. Th<"IC plant., .rter jI.'!'O'I"inp: 10 
their (ull heiJ.:ht. boo.me \"('ry unhealthy ami infeJIted .. 'ilh 
IIllhidl'A,juu,,·benth"_I ... ·erellcttLllII'.JOth.tIIl&llyofthe 
CIlI'lllIlIOll failed, an,1 nothing earl be Mid on tht'ir relath'e 
~-rtilily. 
('I~ nOfd _ffrrl.7i.,.,J. 1"",.16 cf Ih Fi9It1~ (;~tw...-M. 

jut .... ted. the plant" of Ihe lut !-"l"1{· ... ti ... n, (fOIn .. hit-h Illfo 
I'l'OIItnt ooetI1rere r&i •• d, .ere Teryullhca·th"IU~ltheir!!Cl'ds 
of unusually AmallN7-fl; and Ihisprohfd.1YlW'WUntil for tbe hra 
lOll! hehavillp: dilf(>l'('lltlyl!) wh"t they ,lid ill "u1oi the pn!'
\'iOUfI or lIuC'e('('(liug f.,'t1Hl"mtious. 1\InllY of the flel( fertilised 
II«.'dIi ~mlin.t(\!111I'r"rtl theCJ"Oll«'<I OUOII, RlI<IIhCllll1reru of 
COUJ'1lfl n'jel'lllll Whrn Ih(; ('~ _Jlillj:'ll in Table IX. had 
pmrn to .. beil!'ht of bet1l"t'f'fl I au,1 !! fret, tlwl wenl all, or 
.1fQ1lf1lalJ,.bortcrthaotJw.irllCif·fertili-.10I'IYJOelIUo,toutwere 
DOt UI('(J mtMllreo:l. WMn they ha IlIt'O")uired an .'fl'l'af,!f' height 
of 82 28 inchClll, thAt of thf' ~lr-rerhJj..ro 1,1'1lt.. "'M -to'&8, 01' 
1\11 100 to 12'".l, Morro'fcr, over~· 0110 of tho .,f·fertilil'Oed 1)llt.nt~, 
with • I'.ingioCl:('('lllioll,('ll-eo:h .... l it~cl"OfUI('(i opponent, When, 
howe'fcr, tho ero.ro 1)laolll had (;1'0'"' to an al'('~ beiJtbt of 
17'Ltj iDCII~ thel jlUlt uOt'f'l'led (-...i.l., "1 '7 (J( IlII indl) thE> 
.'f~ beif!ht (J( the 11(>1'·'. rtili"l!d I'lant..; hul twoolthe latter 
WCnl ~tm la/leT tban IIl('ir t'~ (lllpotwn\JI. I ...... 10 mllt'h 
~tooiBhtdatthMwholet'1W',lhatltioo ,tril1f:to the,ulIllllit.. 
of tho I'Od~; UIO planu bl'inp; thlUl allo .. -OO to (!(.ntioue elimhin¥ 
up .... rdll. When their J.,"l'O.dh "-lUI 0(1111)1('10 tllf'Y ,,'t'ro nu· 
Iwined, drete1lcd "night, And mf'RIIlIl"l'<l. Tho cl'Olllled 1)lanta 
had 1I0W .lm08t ~ucd Illeir aeeu..looled llllileriority, IU lll.Iy 
oolM'eDill Tab!oll.:, 

Tho .. ~htoi,.:ht C>fthe d~bt e~l pl.ntl il here IIB'2,j 
in('h(II, anti thAt or the .. ·l(·'"rlili"l'd 1)lanUi !IG'r..;, OI'aelOO to 
&. NC'fcrtheltllll"""ooftht:lIlEM·f,rtili ,dlll.ntll,umaybe-aMl 
in tho lahi(\. WCnl ~Im hiJ("her th.n their cfOfIIl'(l Of'llOOCUt.. 
The latter manif('ootil h..,1 much thi .. k('F IIt('lM IlII(I tnIlIly IDO!'tc 

lal(' ... 1 h ... IW'IH ..... n.II<)(.keol .1tosretht'r 1II0rt! "ip--ol'OlUI th"'l the 
Melf·rcrtilise<l plallUo. IUHI ft:('lIcrally I1owel"l'<ll>erure them. Th(' 
earlier 110"'('1'11 Iln)(Iu('C!(ll,y Ih_ N'lf.rerlililll'(llllalltlldld not 
M!l any {"fIllfllll{'fl. aud their auth(,rI rolll.illed ooly A 6IIIfIl1 
alllountof!)()l1en; buttothillubjectlahaJl rc:turu, Nevcrthl'-
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..... ('ftl"'ull'" I,roducro hr hro other IM'U·f~rtili"l!<l 1)lantl! of the 

.,,\1' lui. lIut illclu,led in T .. ble I X, ""hid\ 1 .... 1 been highly 
&.YoI,,"~ i hy II('in~ !(!'Own in ""I_rate IlObl, oont.iood the large 
.... ,·l'IIf(Ulllllull(·rofS· l lleedij Ilcrealllluit'. 

'fULE IX. U;,f/.III Ot"tnl/,cm.) 

,~. 

1111 
1~7 

''''I 
91'1 
"I 

) &lr'~::MoD~ 
" " " I .. 
1~:;1 

"'I .. ". 
(,,·_,t !/I"l Oflf-ltrlililtCd 1'1<.11.1. 'I t"r -'"'01111 Oa.rruliQ"._ 

The I )lllll l ~ of th ia g\'nerntion were lUi.oed ill Ihcl;lllllO lIImllle r 
.. IlII'ful'l.l, wi t h tho I'C>mlt aho"'ll in '[ahle X :-

The fuurt(lell ~ plllna lI.\"era~ in h{'i~ht 81'S'J illch('ll 
aod the r,mrtcell IIClr-r~rti1i1!e<1 )11&11111 1'1'07,1>1' U 100 to 7!t. 
ODe ..... If.fcrtililOt<il)I.llt ill Pot III ('.IC('('(i ( .. I,all,1 0111' in Put 1\'. 
"'lulled in heighl. ia opponent. The ... ·lr·ft·rtjJi~,1 1)lanti! 
alto ..... 1 110 Mign of inheriting the 1)ret'Q('iollll IJI'I.,.,.·th of tlle ir 
p&n!lllA ; Ulio! M\"illg been due, &II it would .1'11l·ar, to the 
.'rmal .taw or the seed.9 frolu the IInhca1thin('t<ll of their 
paMltA. 'l"h;' fuurtet'n IlClf·fcrtili!l('(1 ),lillllll yield(,1 only fort! 
ipOQtallffilllll) llelr-r~rtilised CftllilUlell, 10 which 1Il1L .. t be added 
.1"\'11 , t ht! product of ten fiowel'l IIrtific illl1~' I:\Cl f·f,·rtitillcd. On 
the olh{'r 11I11Id, t ho fourtOCll CI'ORI'I<l(I))IIIll\JI yield"" Hj2 ~pon
tarM.lu. ly IiCl f. fcrl ililjQ(l ell p6Ulc~; hut lhirl,l'-8ix /10\\"1'111011 these 
planb<""'n:lc~(yieldil1g thirty-thf'{'(lCflJl'1Il1CII),AH<l thC1!6 
IowI'I'I ,,·,ml,. prol)Qhly lIa\'c l)roduee.:1 .llOut thirty ~ponta
....-I,. ,,,·If-fl,rti1ip<<1 taillmlee. Tht'r\"fof\' In (\0111111 lIulIlbtr 
oItbot"~IIlJl(ll!Clf·(ertilil!edI)I.nu ... ouldha\·e"rodlicoed 
.,.alt", in the p",portioll of About 1!:I2 1017, or lUI 100 to 26 . 
.&.otIMor phf-noIll('Don 1f&61fcll P",lIoun~ilithil~n('mtion, 
bI' I hclie\'o bad occlll"red I)re\iollilly to a IIlight extcnt, 

W rk i'l ~ rwn nl, .. 
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na1llt'J1. thal tnO!<t of the floore ... on the f ... lr-r.·rtnial~1 I)taut. 
.. et'e 'hmf'wbat mOlll<trooa. Tho m,_'n.mly ro:>llIf:b.t<.j iu the 
eQ"OIla IoIDI i~l.arl,. ~I>lit "" that it tlio.l D"t OJ-'U pnllJerir. 
with _ Of' two of the .. tamru .lIfthU,. r"I~IIII. eol"ured, 
and ftnlllyc .. l,(>ft'utwtbc(>'roIla. IoI .... ·rY,ltltI.MIll<.omtl'Olily 
ill olll~ (>. fI,,"'cr 011 the {'~,J 1,lanlll, Tile "'lr-r~r1ilillCd 
l)J!UltJO, ifw('III1OlLri~h('tl, ,'rould pjUl()t,t.(>(,rtllinly. ilia fc ..... llloro 
g('1lt'rnlioll". han' 111'()(1U<'el1 douhle ftowtl'fl, fur tlwy had IJJrcady 
hoo"ulGil\"JI1I1'(kJ.'l'W~t('ril .... • 

,- ,_. 
"1 " 8:.j " "'1 "I 

~l 
.. 
4:11 
"I 

" " "I " " "I 

nl HI .. "I 
v. :1 " (' ... .dodlilaau, ., ;~I 

rr-u (H.d ttI/-,trliliMfl PlDn" (I lit ,Tnt4 OftOtroU"".-P-is 
1l1I1lLt"w('l'(Irn;~linlhll\Ulllllll11/lnn{'rrrolll the ('l'OI!ft(l(lplnnt. 
orth(\l/1~t j.:t'utrntioll (Table X.) IIJt!1in inl('n'nWl(\(I, ami froID 
the 1Oi.'lf·r,·rtiJi,",,\ "pin IlE'U·ftrtili.oo.1. .A~ Ollt of tho el'OM(llf. 
,,\aulA in Put 1. in the (011')11'";011: taMe IJfII'IUlIi' lDUt'h m-er.J, 
havinjt rnuorl ... 1 I~«a, UK! J'l'I'M.luriulC ).ardly any ral~. it 
an, litaClI'lv"wnlh.ueOOeultrndtout(J(tJ •• tal'" 

.E!eeOllthl.IUl,jrcol·V.riati(lD D<_i .. t!on.· ('MP. ... IiIoW 
of AoilMl. aDd I'!r.ou under rolL '1'01. Ii. p. U!. 
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Thp Ih'otl'Ollfi('<il'lantllavemge93'7 incbCll, 'UI'\ the fi~seif
fertili .... 1 (.nly 50'-1, or l1li 100 to ().J. Thill dilfo.:l'enee, ho'Wever, 
i.s1lO~tlhatitlDustbelookedatlUliuIlRrt8C(idoutal. The 
llix Ci"08o-<"\lllanVi (the di~ one hore ioeiudcd) yielded spou
t&n«>u~ly 101 capsuics, and the six FK'J(·fl'Ttililll'r.l 1)\anUl 88, 
thl' IIIU~r i)('ing Ollicllr produced by one of the !llnntli. Hutas 
tbed~I\)lant, which yielded hardly aUY/iOO(I, i~ hereillc\uuod, 
tlw ",tio of 101. to 88dOCll lIot fairly ~i\"o tho rclalh'o f~rtility of 
tho 111·0 lou.. 'rtJ(llileUlS of tlo03 ~il en--.:i plants looked so 
milch IInt·r than thoaeoflho llix eelf-ft'rtilh.od ))\IIlIi>l, that after 
the caP'lltI('I! had I)('('n gat~ro:l and lI1(1t;t of the IcsH'I! had fallen 
011, thl'y WHO II·dghed. Those of the ('f'OIIOI'<! JllanUl 'Weighed 
2.693 J.'1"ftin~, whil~t Ihoee of tho 8Clf-ft·rtiliJ«'(1 I'Jantll "'eighed 
only 1.17J ~l'IIil\lI, or l1li 100 10 4·l; but l1li the di!'lC3ACd. aud 
d'arfl,1 ('ru.,iIOd 1)\8nt is hero iueluded, tbellnperiorily of the 
fonnt'f in \l"d~ht Willi really gn"8ter. 

TM Effed8 on the Off8pring of eromu[1 different Ji701ct:rS 

Oft the .,11116 Pla11t, instead of crossing di,li/Jet IlIdit';dual,. 
- I ll 1\ \1 tlla foregoing eXjX'rimrllts, s('('dlings from 
Bowcrs crossed by pollen from {j, distinct pltlnt (though 
in th(' 1'ltN generations morc or less eloSf'ly related) 
wcrt" put into competition with, l\11d I\lm08t invariably 
proved markedly superior in height to the offspring 
from ij(>1{-fcrtiliscd flowers. I wished, therefore, to 
uoortaill \\"hether a eross betwCf!1l two flowers on the 
-.me plant would give to the offspring any superiority 
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on'r the om~J>ring (nun flowers (ertilised with their 
olin pollen. 1 )l1"()('\Irt'(1 some (f"('!<h seffl nnd mised 
tllO plants, \\hiclt I\('ro ('O\ered with n not; lind se\'eral 
of their flo\ler~ \\l'ro crossed with pollcn from n dis
tinct flower 011 the SI1UlC plant. Twenty-nine capsu les 
thus produced cOl\tuiue~l on an n\'cnI!Z"C 4' 80 sec<ls per 
carlSule; and IOU of these seeds \\('ighrd 30' i7 grains. 
&\'eral other 110W(-rs were fcrtiIiM'o(I with theLr OWII 

pollen, and tlu'ntY-!lix capsules thlls )lroduced con· 
tained on an an'nlge 4 -42 SCftis per <'Upsulc; 100 of 
which weighed ·12·m grains. Ro that II cr,)ss of this 
kind appears to have incrcased slightly thf' lIumber of 
IlC(!(b per capsule, in the ratio of 100 to!H ; hut th('!\(' 
erossed seeds IIl'f\.' lighter thM the &elf·fertilised in th£' 
ratio of bti to 100. I doubt, howe\cr, from other 
obsernltion8, \\h('lher these reslIlts al"(' flllly trust
worthy. Tho tllO lots of seeds, after g<'rminating on 
Sil1\d, II ere planted ill pairs on tile opposite sides of nine 
pols, and wero tr('(l.t('d in every r{'8I)('ct likf' the plants 
in the previous <"Xperimcllts. 'l'h(' TClIlII.ining seeds. 
BOIliC in a state or gl'rlllillatiol\ al\d some 1I0t 80, weN' 
SOIlIl on the opposito sides of a larf,"C pot (Xo. X.); 
alld the four tall('8t plants 011 each side (If this pot 
\\(Ore measnred. Tho result is sho\\n in tht' follolling 
IlIul(,:-

The a\'erogc height of the thirty-one CI"OS!Jed plants is 
73'~ inch~, and that of the thirty.()no sclf-fertilised 
IJIlUits j7'41 inchcs; or as 100 to lOG. Looking to 
ench pair, it lIlay be seen that only thirteen of th(' 
crossed. plnnti, \\hilst eighteen of the self·fertili.sed 
plants exeeed th(·ir opponents. . \. !""('('Ord \\88 kept widl 
N'Spect to the plunt which /lowered first ill. e/\eh )lot; 
and onl\' two of the cr08S('(i flowered hefM£, one of tho 
self-fertilised ill tlw sume I)()t; I\hilst eight of tho self· 
fertilise<l f1ow('r(.-d first. It thus IllJ)lCars that tilt' 
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TABU; XII 

,*-

-"--H-!; I~ 
H. 78, e .. 

4J Stll 
65, 90, 

----c-------
Ill. 61J 86 

S5 691 
89 1:171 

---t-------

~I:' ::! '16 1 77 1 
51 811 

------------
VI. 101 80 

__ '_'"_'_I,~~::l 
841 831 
79 131 

-V'-II'-'--g--l~ 

--'X-, -~P.-:: 
18 67, 

-------
Crowd!·pbllU. ~ ;~l 

1\.1: 89 1 
71 751 

T<tUol loth-.I--

(el h I W rk f e~ rWln nline 
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c~wd plants arc slightly inferior ill hci~ht and ill 
earliness of ll,)werillg to tho self·fertiiis('d. But the 
inf,'rinrity ill height is 80 small, IIlHllC\y lIB JOO to 100, 
that 1 should han~ felt yerr doubtful 011 this hCfld, 
had 1 not cut <lOIn! nil the philliS (t·xl.'ept those 
in tho crowded pot :No. X.) close t.o the ground lind 
weighed thclll. 'l'h(' IIIl'ntY'Sf'Y('1I en)8S('(i ]linnts 
w('igheJ Hit ounce!'!, lind tho tll('nty-scl'cn S('lf·{('f· 
tili~('(l ]llnnt" 20; ounces j nu(\ tbiil gi\,(~9 a mtio of 
100 to 121. 

.\ sdf-fNtiliscd plunt of ihost\lllc PlltclltilgCtl.S those 
in Table X I L hnd I.ICf:U fllised in n separate pot for 11 
distinct puq}()se; ilud it prol'e<! partinlly sterile, tue 
anthcr'll containing n~ry little pollen. &,-cml flowers 
on this I)illllt were ('rOS:l('(! "ith the little pollen which 
could be obtained from the other flOWN'S (Ill the Mme 
plnnt; nnd other flowers were self-fl"rtilised, "From th{' 
seeds thus produced fom ("T(lSscd nnd fOllr self-fertilised 
pl!luts were mised,,, hieh "ero planted in the lIsual 
mauner on the opr)QIJite sitlcs of Iwo pots. All thellC 
fmu crossed pinna Ilcre inf,·rim ill height 10 their 
opP()Iwnts; Ihey lH'cnlgl.'(l 7S·18 inche~, whil.l!t the 
four self fe rtilised piantsnn:rag"('{i $1·8 inchcs; orllS 
100 to 10ft- T lJis cuse, tilerl'foNl, eoufirJUs tho InSI. 
'['nking all the f'\·idf'lIce wg-dher, l\e llIlIst conclude 
thnt these strictly 8('lf-fertiliil'-U plants grew a littl{' 
taller, were helwier, und gencnilly flowcrro before 
those df'ril"t~d from fa erOilS between two flowf'rg on the 
SIImo plnnt. T hcso lutter plants thlls pre!l('nt [I. won
derful eontmst with those derived from n cross between 
two distinet individuul .. , 

.n ... erap only 3·2 teOO. per 
(!atlilul,,; ~ that thispla"t bad 
·I'r",rentlyi"herilt'<:l~meolthe 
Itocrililyofitllt!ClTent. 
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7'/14 Bffed8 0" l"~ Ojfllpring of a CroA w£th a distind 
or fnJl Stock btlonflinglo tll~ sam~ rariet!/.-From tho 
t ll O fOf{'~"oillg s('rics of cXlk'rimcllts wo 8ce, firstly, the 
~I)()( I dr,,(,t8 during 8C"eml succcssh'e gencmtiolls of 
" cr.1:\ij betwccu distinct plnnti<, nlthollf(h th~ WCI'(> 

in sumo degree inter-related und hnd ix'('n grown 
UIul('r neurly the samo conditions; aud, !J('('()ndly, the 
11.10lI0'1101' of all 8uch goo,1 effocts from a Cf088 between 
ftt)IICI"!1 on tho same plant; the comparison in both 
"II.SI'8 1H.·iug made II itb the offspring of flOII't'fS fertilised 
lI itll t lll.'ir OWN l)Qltcn, The experimcnts now to be 
gin'n show how powcrfulty and bencficially plants, 
lI'hich Ilfi\"e been illtercrot>3C(l during many 8ucccssi\'o 
g,·!lt·n\tion .. , h!H"ing bN-n K<'pt nil the timo nuder 
n\~lrl}' uuiform condition.~, are affected hy a eross with 
anllth('r plant belong-iug to the sarno "/lricl),. but to a 
diijtinct f{\mily or slock, IIhich hnd grown ullder dif
fefcnt conditions. 

"'",·rnl fioW('fS on the c~ll)lants of the lIinth J!:('1I('nt.tion 
in T"lole x., 1i'crc c~"t with pollclI rrom auolh('r cn __ ,1 plant 
n( th .. 111.100 lot. The .. "lIinp thUll nt.il'l~1 fonn .. '<llhe tenth 
inkl\'~~ncrati"n,andl\1rilJCIIllth('mlhl'''i .. b-~...-l 
pI,.I .. ~ &"'('1111 oth('r fto,,·tra on the 1'lnU(' ('n:-,I J>lanh! of 
thellinih~ncnt.liOIl'lrcrcfcrtililiCd(nolha\-in~I'(If'II('ru<lrnled) 

with POlll'lltakclI frolll plants of the Bflmemri('\y, 1'lIlhelouging 
tol II !li_lin('t family, whi('h hnd hocn grown in a di~lnnt ~rnrden 
at Cukhl:l'tH,and thu('forc nnrJerl'lOllle'lrhat diB'cr('ut toll(lilions. 
The l'n1"'11J.", prodnced by Ihi, Cl'OIUI oontaiu{,I, II) my IIl1rJlrU!e, 
ft:.'II't·r 1I1l<11i~llter ~la thlln did the cap"ul('ll of till' iniCf('l'OfI'e(J 
pl£at.; bntthi.s,Ithink,UlulIthal·eOOeliatti,itnlal. The~
lillglrai,;(l(1 fl"Omth('!1I I will<.'lllllho .. Colrltcll,r..:.o-.... I." The 
t'll'O 1"1,, of 1IOI.lds, after J!:('nniuating Oil Mlld,1i'('1'6 plllnted in 
the nllll~1 manner on the OI>j)OIIite aide!! of Ih'o 1)<>tII, and the 
I'IllIl/lilling aceda, whether or not in a sUllo of """nllilllliion, 
wen' Ihi('kly IIOwn 011 the opposito aide!! of a very lall.'O pot, 
No. n., in Tahle X III. In three of Ihe lIix 11(0111, after tlle 
YOU"KI,!ant.il had tl\'ined a.hortway up thcir sti('kll,OIlO of tile 
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Colcht ... teM.'n_' 1)lanbi WlI8 lDurh taller than any 000 of 
tho interc~,,' I.Llntll 011 tho opp08ite utlo of Ule I!IlIDf! pot; 
lIud ill the throe other ]Iota .,llle1l·hat talkr. I IlliOllid I;tat" 
that t1l'O of tho CoJ..:he>;l~r-cn: ... "",1 planlll in Pot IV., ..-11~1\ 
.. hout two-thin:lll ~'1'()""11, 11l ... ·aml> I11l1eh dilliCIUltd, and We"", 
tOj.,~t!wr with their intercl'OflllC(l 0\1llOllenIM, r<'jected. The 
n;1Ull.ining niUtltooll 1)1110111;0, when all1lOtli fully grown, Wel\ 
Hli'n~uro<.l,withth6foliowiup;f'(."'1I1t:-

TABU: XIlI. 

UI 0) 

:l! "I 
"I 

"I 10

1 92 1 " " " 
II~I "I 

:! ~I 

" 621 -----
n. ~~I ~t ~plaD&al •• 

~- .... " ""I :::- .. 
" " "I 

Inlixtoen oul of thCf16 niIK'locn IIIliI'll, the CoI('h('f<ter-cn:--~1 
1'la11\ exececl(~l ill height ill! illtercn: ..... hl OIII)ollcnt. The a'fCl'llg(' 
hei.l('ilt of the Colchestcr-('J'08M('(I ia 8-1'03 incllt~, and that of 
the inlerc~1 65'78 inches; or a.~ 100 to 78. With n.'t<11I.'I·! 
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to, the fertility of the 1'11'0 IotA. it ~'IUI too troubltwOIDf) to rolled 
.. nd('()[UltthaeallOmlca on all tha p] rltli8; 10 I llelectod 1woof 
the ])IflIIt pots, V. ana \'I., and in th~ UIO ColchClltcr-e1"'Olllied 
I'r"(~lnN.J ~9 lIlatun! and half-lll.IItn!"6 CRI)i<uICII, ""11ilflt an <'<11.1.11 
anml>('rof tile julerel"OOll;t"lll'lantl llroduood ol1]y 15-1 CRI.omICII; 
or"" 1 (.I) 10 [,7. By weip;:ht the CRl)lOnla from lhe ColchCBtCr
~IJllnnViweretothOl!Cfrol1ltheil1tercI"088edJllalltJJa8 
100w.:H; flO that tha former proba.bJycontaillOl.la 8OUlC""hat 
1 .. ~ra\""ragenumherorllOO<ls. 

WtI leam from this important experiment that 
plaot4 in somo degree related, \lhich hatl been inter
ero!;:j('d durillg the nino previous generalions, Ilhen they 
"'t·rt' ft·rtili..ic1.1 with pollclI from a fresh stock, yielded 
..... .Jliugt lUI superior w tho St."'Cdling8 of tho lenth 
inl"rN\J""L'l! g('lll'rRtioll, as these Illtter "ere to tho self
ft·rtili.-;.J. plllnu of the CQrresponding g~lIenltion. }~or 

if "0 look to the plants of tho ninth gen('rntioll in 
TllbJ~· X. (lind these offer in most rcslx'cts tho fllirest 
slAllIlaru of (:olllpilrisou) we find that tho illt('rcfOlo;8C(] 
I.lltol, "·~rc ill height to the 8Clf-f('rtil~o(l as 100 to 79, 
1n.1 in ft·rtility 118 100 to 20; whilst tho Colchpstcr· 
l'rt".,.,~1 IJ(llnts are in height. to the intercrOS:scd as ]00 
to 7.:1, Bnd in fertility as 100 to 5 1. 

'I'M fH:.«"d.lIIW rI'A" .V-/trtilj¥ll I'lu"I, "', ",,.J /lao, riid 
ol'l''fIWl i .. tAoet;u:IA ftd/...!utJ,iW G~Ii(IIe.-ID the fiT" genera
tioJIl!I bef"re the "ixth, the cl"'OliliOd Il]allto! each pl.ir"'"M taller 
thaII jill Ij(M-f..,tlili.oo. O)lponent; hut ill tha l;ixth generation 
(Tat.le '·IT., rot I I.) Ule lIeroappee.red, .... hieh afleraloogand 
dubioua ~lrn~le ron'lllered ii8 ~ ollllOlIenl, though by 
GIll,. half an inch. 1 Wall 10 milch 811I")lri"oo at this fact, tilat 
1 ....... lrOO to aricetwn .hether thill plant wonld trall.bmit 
ilia p" ... en of gro ... th to ita iIOedlingL BeTeral 80..-(:111 011 
JL.ro ..-ere theref"re fertiliul with their o"w"o pollen, and tha 
-'Iinp thUll raiaoll were Illlt into oompetition with lIt;lr-r~r
IiIiMd .. oJ inillre~ 1']&1"11.1 of the colT'CI:!pouding glCutration. 
Tbethroo louo!lIOOdlillgt tilUll all belong to the klTenlh genera· 
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lion. Their relathe heights are .hoWII ill tbe two following 
tablfa :-

TuuXI\', 

~~~f--:::~~= II .... --

1_. • ........ 
74 ijlll 

'" .. WI <It .. " ;!I :: 

The a'f1'ra&I heiPt of tbe .u.: Ilelr·t4'rtiliad ('hilolreu of lidO 
i, 71 ';.1 in .. bo<, whilat thatoltbe ordina,.,. ... r-ft:1'tilJ.I lltant. 
(.( lho rorn.lumling gt"neration 1.1 0Il1y 62'(£ ineli6l, or .. 100 
toll-I. 

1\', 

Jlerotherm:omge lJeightofthothroolOlr.furtiliaed ehiJ.lrmor 
lI(>fO i. !3il'!ll inrhao, .... hilst thnt of the iut.:rerollllcd 1)lllnta i8 
t4I"IG; or "" 100 to 9.';. We thut woe that tbe .·If-furtili8ed 
rbilJn.:D of II. ro certainly inberi\ the IIOWI!I"I or pow-th of their 
1-...mIt.; for tbo-y gnsUy uOCIbI in ~ht t~ II!lf-fertil-.J 
o~ng of Ute olher lelf·f,·rlir I "lanbl,.nd e'fMl uoeed 
"1 • trifle the inlt~ pl.ou,-Ilil of tbe oonup:lDdina: 
j..'t:OOI'Iltion. 
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Sel'cral ftowcn on the .c1(·f<.:rtiIWld thildren of lI ('ro III Tab],! 
XIV. were ferlilieeoJ. with pollen from the ",Inc flow<.:r; alld!rum 
tbe aeeda thus prodllt'OO., eelf·krtilieod planla of tile eighth 
p!DeJ'II.lion (Jrl'llnd~hihlren of Hcro) ... ore l'IIiIIed &In:ml Oilil"T 

ftowcnon thcume plautll "'"crecrcaod with pollen from theoth<.:r 
childnn or Hero. Tile IIOedliugtl rai.eed from thiB CI"QIO.. may lxl 
(OOfIidered 8,>j the Olfllpriug of the union of brotben all<l BiIIlc,,, 
The result of the comllCtition between theao tW0gelll of "l~lIin~ 
(nameIYlIClf-fcrHliBed aud the oftopringof brothcfII&llr! ei,;ten,\ 
iJrgi\'cnilithe following table:-

TABU XVI. 

lItlf·r.nDIoood(l"""-G_Ild .... rr-. 
:; .. oll~ 'rr:L=;:'f~~ "i::tlr:!to::~r:..".:t 

I 
C\l11J,...~. ),Jptll II ..... Elt!b<bU.'_ 

( ........ 11oA. ...... 

1...- I_ 
I. 1:161 9.", iO, 9~, 

" " 711 " 
73 '" " ~~i 

'" 701 
--- I 

ov. '" t~1 " ~i '" .81 

"" :;1 "" 

The a'l"crago hcightof thc thirteen eelf·tcrti1i!iE'd gmnd<.:hildnn 
el Hero i~ 7!)' 76 inchC!', and that of the ~ndchilJr('n from a 
t~bet""a'n the Ilelf·fertlliAE'd thiiJn'D ;'17 ~'&1: orM H~to 'J.!. 
But in Pot J '". 000 of the croMCd Illanbl poew only to a I..,i;.;bl rJf 
1:'1 inche(l; IUld if thill plant and illl OPllOl1CDt are ,tnlt"k out._>1 
'lll'QulJ be thc fairc!lt IlIaD, Ille a.·emln:' bdght of the c~,1 
p1aut~ elroc<18 only by a fraction of au inch that of thc IIl'If·fcrli-
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liscdplaul8. Itiijthcrcrorcc\earthntacl'Ol!8bet~ntbcselr· 
ferliliaedclliJdren ofIIero did not produooll.oybenelicilll effect 
worth noticc; aod it ill verydonlotrul whether tbia negative fClJUli 
c:a.n be attributed merely to the factor broU1CI1I and sMcl1I baving 
boenunitod, (ur the ordinnryinterel'08!led plant/! or thesevcral 
~uC<llllJ6i\'e genemtiolUl mu~t often have been derived (rom tho 
unioll of brothen and gistel'8 (118 shown in ellal), 1.), and yet all 
of thcmwero groatJysuperiortothoeclf·fcrtilil;o(lllhmli!. Wo 
are therdoro driven to the lIu><picion, which we .!Iha]] BOOn 800 
strengthened, that lIero transmitted to ita otl'$pring a peculiar 
con~titlltion adapted (or 8('Jf-r~rtjlillRtion. 

U would apl){1t.r that the IIClf-fcrtiliscd dCW'cndanta or Hero 
have not only inherited from Hero a pC)\Il"cr of growth aqual to 
thnt of tho ordinary intcrcroAAe(1 ])iantll, but lul.\'c beoomo moro 
fertile when S<llf-fcrtiliscd than ill UlllUd with tho plantl! of tho 
pfellCnt BpcciCil. Tho flo~'ers on the I!Clf-fcrtilieed grnndehildren 
of Uero in Table XVI. (the eighth generation of I!Clf-f.,rtili8e<1 
plants) wero lcrtilisecl with Oleir o .. 'D pollen and liroduol'd l)lenty 
olcsf"'Ulcs, ten of which (though this is too few a !lumber for a 
IISfe 8\'etag(l) contained 5'2 seeds per caprull',-n. higher 8\'erage 
thnnWMObscITed inanyothefCl\llOlI'iUltbol!elf-fortili.&edplant.. 
l'hollllthersproc:lucodbythClJ6l!Clf-fertili.acd grnndchildrenwero 
alllO as well dovoloped and contained 118 much pollw &8 th()lO(lOD 
the intcrcl'Oll8ed planl3 of tho corl'Ollponding generation; whereas 
this was not the case with tho ordinary llelf-fertili!lt'd plants of 
tho later seneratiollll- Nevcrt1leICfl8l1Omofo'll'oftheflolll'cl1l 
produced by tho grandchihlrell of Hero woro slightly mOllstroUJ!l, 
liko thOllOoftheordiuIHYlJOlf-lertilisodplnntsofUlo)lItcr genem
tionll- In ordor not to recur 10 the sul>joct of fertility, I IDay add 
lImt twenty-QDOlII"lf-fcttili!led eallSull'll, l!ponlaneou.sly produced 
by the groot-grandchildren or n ero (forming tbe ninth gencflltion 
ofself-fcrlilia..'lIl)laDUJ),oonlainooon an /Io'l'ctllgc4.-H 1lI'lCds; and 
Ihis i ... hit:hlln 8\'cra~ .. lbe I!Clf-fertilisro tlowers of any 
~;enemtion usulllly yielded. 

St:'I'emlflOIl(,rBouthosel(·lcrtililll"d gnmdchiJdren ofliero in 
Tablo XVI. wero fcrtili!iN with polleD from tho !;Dmo flower; and 
the II6Cdlillg8 milled from them (great-gmndchildren of Hero) 
formed tho niuth 8Clf-fortili.eodI)l:!Deration. SoveralotherDo'Werll 
we", eroeaed with pollen from another JrrIIndehild,lIO that the1 
mlly be oonlOiderOO. .. tbo oifspringof brothcrII a:lld si~terll, and the 
IlCedlingstllU8f11iaodmaybocalle<i thoinltrcro<&tdgreat-grnnd_ 
children. And )I\~tly, other flowerB wero lcrtilillcd with pol!{'11 
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from A di~tiDd stock, and the IIOOdlingll tbull railJlld m&y be 
called the ('(J/~lgreat-gmndehildP(!Jl, I n my IIlxiety 
10 _ what the remit would be. [ unforhlllAtcly ))lan1«1 the 
three Iotll Gfll6Eld.'l (.~r thcy hAd germinated on .and) in tho 
hothol\llCl in the middle of winter, aodin oon.l!Cqucnce of this tho 
IIOedlingll (twenty in number oreach kind) became v6T1unhcalthy, 
lIODle growing only A fow inch. in height., and very fow to their 
pmll!'r height. The reault, therefore, canno\ be fully trmt«J; 
aDti it wOllld be ueeleel to give the measurements in dctail. In 
ord.'r to 8tri\r:e &II fair an a1'erAg6&11 poesible, I lint cxclnded al l 
tho plllnt. under flO iocbOli in height, IhllB rejoetiog all the ID08t 
unhealthy plnnl8. The eix IIClf-fertiJi!lC(1 t1lU~ left wero on 110 
/lTOrago W't\6 inchea llighj Ihe eight intctcrOllllOlilllanta 63'2 
high; and tho Mlven Colche..w-enllJlled G;j'S7 bij:(h; 110 that 
lhcre 1I'M not mueb difference between tho tbroe .ct., the eelf
f~rti1ilJ,~l plants having a .light .. Ivantage. Sor wa!I there an.r 
greJt di8i~rence ... ben ooiy the Jllantllun.ler 8G ulch. in height 
werecxeluded.. SorAgaio when an t be plaotlJ, bo1l'e1'cr mueh 
dnrflod alld unhOl!.lOly, were included, In thill IlIIkr cuo tho 
ColehCMtcr-e1'08l;!ed gaTo tho 10w08t ",,"crago of all j and if theao 
Pw.utll hlltl boon ill Illlymllrkod !nllnner SUjlcrior 10 the other 
two Iota, ufrom m.rfornK'r CXperiCDOO I fullyoxpeeted the.r 
'll't)ultl have been, I eannot but think that IIOme «lIItjJ:fl of such 
ItOptTiority would haTe been evident, nohritluilan,ling the ,-cry 
IIlIbealtb,. oooditioo of IllOfIt of the plant&. 'NoaJn,n~ .. far 
.. 1f'(I can jud~, wa!I deri,.ed from intercl'Olllling two of the 
gnuaMhildr..:n of Hcro, any more than ~'hen boo of the elJiMrcn 
weroc~,lta\lJXlflrllthcrcforetha.tllcro .. u<l jtadC!K'C1l(lo.ntl!: 
hue varied from tho oommon type, not Gnly in AC<luiring great 
poW'crofgrowth,andincl'Of\.lM)(l tcrtil ity",·hcn Muhjeeted to self
fertiliMlion, but in not I"rolltil\g from a CI'OllfJ with .. distinct 
Jtoek j and thie latter faet, jf lnLst.worthy, il " unique ca.6C, all 

£arM I have obIJerTed In all 1D]'eJ:IJeriment&. 

S.IIIIf1(,ry (lit 014 Grou:tl., l"I'gour, alld Fertility of ths 
flkWUiVtl Gnteration. of t~ t1'08Ud and .dJ-Jert.liMd 
PI(H.t. of l pomam purpurea, togetJ.er ,nth 101M 1i.iMd
lalitoUl ObllCrt'alWtIl. 

In the followi ng tablo, No. XVTT" wo fie(' tbo Iw~mge 
or mCftIi heights· of tho t~n 8uce<:'!'~ i \'0 geuelmioll8 of 
the ill tcrcl'lJflile<1 and IMlI!-fertilised plants, grown in 

£ 2 
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l-tlmpl.'tilion 1rilh each other; and ill the right"hAnd 
1'OIllumn ~..: han' the ratiul of the ()lIe to the other, thj ' 
Il('i::;::ht (or the inl"n'ft"-"i('(1 plauts lot'iu~ takell at lUll, 
In the bottom lino tlu' mean hei~ht of the 8£"'ent~
thn: .. · inter('J'UIlS('(l pl"nt~ is I!b01lru to i.M' Kj'j;4 inch("I, 
lUll! that of the I!'\'enty-thn'e 8C1r·fcrtili8£'d planl8 
Hli'lr2 iueb,'!!, or at 100 to 77, 

T ....... X.VIl 
1~/>VpII1'ftJ. .<;III_-,t/Jf_ .. tJ(i.J..u..)t/ 

II~ r .. O""t""' ..... 

"'16
1 

II !6II'SJUIOOIOit-' 

6 S2'83aoIOOUl61 

IiIt1lt.l~ ... rat" ... 
T.t .... nl 

& ... tII ro-nt ... • ".~ _100\0.11 
T.do,,\"III, 

i:;"'II1,. .. ",,, .. 
T.oWaIX 

• i-'Il.~ .. 11 .... 1 ... 13 

---------
lotl,lI r-nl"'- S ~ .... ·~'I _ II'lO I" ... 

T ...... XI. 
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The mean height of the self-fertilised plants in 
each of the ten generations is Also shown ill the 
A('('(lmpanying dia~ram, that of the intercrossed plants 
being taken at ) ()o; and 011 the right side wo Sffl 

the relative heights of the Bel'cnty-th ree intercrossed 
plllUts, and of the seventy-throe self-fertilised (llnnts. 
Tho difference ill height betwocn tho crossed anrl 

lIiarnm ""'wi_, tI., __ I0.0I,111.0 or the cr-\ uti .. ll·r .... tHilel 
pIaaIuorIJ_~iD.tll.t~ .. gtlle"'tl"lIt;th.",~ .. hei,htoft"" 
~""' .. bbti_rbkenuIOO.o.th. ri,hthaDd.th.", ..... heighl.Ocr 
the ~ ud Mlf.r.rtiUMd plant. of .11 tb, K"Dnu;"". bk'D together 
.... b~wD • 

.eU-fertilised plants will perhaps bo,.bcst appreciated 
by all illustration: If Rll the men in a country were 
on anal'erago (j feet bigh, and there were some families 
wbieh had been long and elOllCly interbred, these 
lfOuld be almOilt dwarfs, their al'enlgo height during 
len genuratiolliJ being only 4. feet Sf inches. 
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It should be especially obsemxl that the average dif
ference between the erossed and self-fertilised plants 
is not due to 11 few of the former hll\'ing grown to an 
extroordinnry height, or to a few of the self-fertilised 
being extremely short, but to all the crossed lliants 
having surpll.s~ed their self-fertilised opponellts, with 
the few following exceptions. The nrst occurred in 
the sixth gellcmtioll, in which the plant named "Hero" 
appcnred; two in the eighth generntion, but the self
fertilised plllllLl in this generafion were in an allomalous 
<'"OIl(litioll, as they grew at nrst at an unusual rote and 
conquered for a time the opposed crossed phmts; and 
two excclltions in the Ilinth generation, though olle 
of these phmts only equalled its erossed opponellt. 
Therefore, of the seventy-three crossed llitmts, sixty
eigbt grew to a greater height than tho self-fertilised 
plants, to which they were opposed. 

In the right-hand OOhUllU of figures, the difference 
ill height between the crossed and self-fertilised plants 
in the successive generations is seen to fluctuate much, 
ItS might indeed have been expeded from the 8lllall 
number of plants measured in each generotioll being 
insufficient to give a fair ayemgc. It should be 
rcmembered tbat tho absolute height of tbe plants 
gocs for nothing, as each pair was measured as 
soon as one of them had twined up to the summit 
of iLl rod. 'l'be great difference in the tenth genenl
tiou, yiz., 100 to M, no doubt Will! partly accidental, 
though, whell these plants woro weighed, tho differ
('nee Will! even greater, viz., 100 to 44. Thc smallest 
amount of differenoo occurred in the fourth and tho 
eighth generations, and this was apparently due to 
both the crossed and self-fertilised plants hll\'ing 
Lecomc unhealthy, whicb pre\'cllted the former attain· 
iug their usual dcgree of superiority, 'l'bis was au 
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uufvrtullate circumstance, but my cxperimcnts were 
not IllUI .. \'itiatoo, itS ooth lots of plnnts wcre exposed 
to the SIlmo conditions, whether fl\\'ourable or UD. 
fan)llllllJ1c. 

Tllt.'r(: is rCMOn to beliom that tho flowers of this 
I po11I(1.)1I, when growing out of doors, urc habituully 
crO~iK'll by insects, SO that tho fiut seedlings whieh I 
ruisl'd from purehllSCd seeds were probubly the ofl'spring 
of n cross. I infer that this is tho caso, firstly from 
humble-be<-s often "iaiting the flowers, and from the 
quautity of pollen left by them on the stigmus of sueh 
ftvwel'S j and, secondly. from tho plants nliscd from the 
!ldmo lot of aced "urying greatly in the colour of their 
fio,,-en, for 118 we shall hereafter set', this indicates 
much illtefCrossing.- It is, tllCrefore, rcmarknble 
toot Illc plants ruised by 1110 from flowers "hi('h were, 
ill nll probubility, self-fertilised for tho first time after 
mallY gcnel'llt ions of crossing, should hnvo been so 
llmrkt.-dly inferior in height to tho intercrossed plants 
u they were, nllmely, itS 76 to 100. As tho plants 
"hieh werc self·fertiJiscd in each succeeding gellerntion 
necc~lrily became much more cI08Cly inuorhred in 
tbl" lawr than in the corlier gCllerotions, it might hay€' 
J.,,~·u eX!'N:'Ctoo that the dill'erenco in height bctWlX'1l 
Ihem lind tho crossed plants would ha\'e gOlle on in
l·f'I.·ll~illg; bill, so far is this £rpm being tho case, that 
thl'llifl"('rencc betWlX'1l the two sets Qf plants in tbe 
S!'\"('llth, eightll, tllld ninth gcncmtlolls tuken together 
is bs tlllln intLe first and second gellC'mtiolls together. 
Wllt'lI, hOllcl'er, we remember t hat the self.fcrtilised 
111101 crossed plants are all descended from the same 

Th 
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motLer-plant, that numy of the crossed Illallts in each 
generation wero related, often closely rdatcd, lind that 
all werc exposed to the same conditiolls, which, as wo 
shall hereafter find, is a very important circumstilllce, it 
is not at all surprising that the difference betwccn 
them should hayo somewhat dccIt'nscd in the later 
g-enerutiolls. It is, Oil tho contrary, an astonishing fact, 
that tho crossed plants should have been "ictoriou8, 
own to a slight degree, m'cr tho self-fertil ised v1ants 
of tho later gencnttions. 

The much greater coJlstitutional vigour of the 
(>rossM than of tho self-fertil ised plnnls, was proved on 
five occasions in various ways; Damely, by exposing 
tllPm, while young, to a low tcmperature or to a 
sudden change of temperatufC. or by growing them, 
Huder rery ullftwoumblo conditiolls, in competition 
with full -grown plants of other k inds. 

With respect to the productil-cness of the crossed 
and self-fertilised plants of tho sllccessive generotions, 
my observations lIufortunlltely were 1I0t Ilu\do on any 
uniform plan, partly from the WllIIt of time, and partly 
from not haloing at first intended to obsen-e more than 
a singlo generation. A summary of tho results is hero 
given in a tabulnted form, the ferti lity of the crossed 
plants bei.ng taken as 100. 

Fir., Gmnoti<llt Q/ trOAtU "wi II:lf-f"tili-'- NUIi/. 
growi"9 ;n fOPII!"'Wi<lll with GII~ allotMr.-Sil:ly_five 
C<\jlI'ulCJIJ]ll"O(luoodfrom fiowenon 6vccrossed 1)lan18 
fertiliJ<ed bypolknfromadistinctplant,and fifty-fi\'o 
capsulC8produood from flowers cn 6vc8('lf-fcrtilised 
]llal118 fertilised by their o\\'u policu,ooutaiuedseed8 
in Ihe proportion of 100 to!l3 

.Fifty·six 8ponl/llloouslyscJr·feriilised ea})IIules on 
the ahove fi,'o crossed plants, aud twenty-five liPOUt&
noow<lysclf-fcrti!h<odeallllu!ee all tho aoovofivo8('lf-
fertilised pllWts, yielded sood.8 in tho proportion of. 100 to 99 

W Ii< rwn nli 
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Combining the total number of t.apruiOi Ilrodu<'e(1 
b1 thele Ilian", aDd the aTerag\'! number of ..us in 
..-b. the above c~ and Ielf·fcrtili.,u plan~ 
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1iekled 116ed, in too proportion of . 100 to"-
Oth.'r I'lan .. of thq first generation grown umler 

llnfavourableoonditiooBand"lMlulauOOu.8111leIr.fcrti· 
lIaed, yielded IOOlla in the proportion or . 100 to 45 

Thirtl OffitrfllWoi rf crou-d ,md «I!:!trliliw PI""I •. 
.....cn-:rlea .. UIOlOODlJlflred1l'ith8elf.rllftili.eodcap .. 
1111e1 conl~ned eood.I in the ratio of 100 to 94 

An eqnll number or c~ aDd lult·tertiliaed 
paulA, both 'pontauOOU8i, Ilelf·tcrtili_I, I"roduocd 
CSIVlW. ill tbe ratM) of . . 100 10 38 

Au,llhIlllOCllp8uICi oont&inedeeeda in the ratio of. 100 10 94 
Combining those data., tllD J)rodueti~n_ of the 

en...1 to the Ielf·fertili.;ed pIanlA, both .ponta~ 
ouaI,llelf'(ertiu-i, ...... &1J . , • • • 100 to 8,j 

F""rlA O"'emIiOllof~!IIld.If-l"tiHM!fl Pl..llIIll. 
-Cap«UiCi from ftowen on the cl'OlWlOd l,hl.nUJ terti· 
iillOO by pollen from anolherJlllI.nt,andCIIIVlulOll from 
lIewen 011 tho eelr·fert iliBOO plll.nU fcrtililll)(i with thei r 
own pollen, contained .IIOOOs in the proportion or 100 to 94 

Fifth (Jrrwro/M. qf ctW«<! liNd MIf-/erCili""l Ph",,-. 
-The ero.ed plant. produooJ ,ponUJuooUll!,11. '+'&lIt 
number lOOre pods (not lICtual1y OOUl1loo) than the 
a1t.fl'rtili.d, and t'- conwl:led -a in the pro-
ptlrtion or. 100 to 89 

Xi .. III Omnulion (>!~ aNl-V-lrrlili...J/'ltHiU. 
- Foortoon ero.)d plantl, IpoDtanooua11 8elt·fllrti· 
HIed,aDd fourtoeu8elt·fert.iJ.bI.d plant. .pontaOOOl1ll11 
Ielt·f"rtili.oJ, yielded c:apanl .. (the average number 
fJI -U per e&PIJIlle DOt haling been aacertaiDOd) In 
the proportion of. , . . • . • 100 to 26 

1'/'l1It. d~rllIfd!rom a .:rUff wilh a!ruII 8t(>(:._. 
1"Irtd with i~ltnrQI.ed l'Iunt .. -'rhe off~prlQg of inter
cf'OIIed planta of the ninth g(lneralion,eroMOll bya 
tz.h lteelt, oomJlfll1ld with plant. of U" -.me atoek 
iateren.td during ten geoel"ltion, both let.o! plant. 
IeI\ nDOO~ aDd Il.Itunll1 ferti~, prodnoed 
Cl&plll.ie. b1 weight.. 100 toSI 

We 800 ill this table that. tho crossed plallts are 
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nlwilys in some u(>grce morc proouctiyo than the stir· 
fertilised plallts, by whntcwr standard they are com
pared. Tho degree diffcl'fI groatly; hut tbis depends 
chielly on wbNher nn a\"(~mge WWI taken of the S('('(].g 

alolle, or of tho capsules alone, or of both combined. 
~'ho relativo superiority of tho crossed l)iallts is chiefly 
uno to their producing il Illllch grcntcr number of cap
sules, and not to each caJlsule containing (l larger 
Ilverogc number of seeds. }~or instance, in the tbinl 
generation the crossed and self· fertilised plants pro
duced capsules in the ttltio of 100 to 38, whilst the 
sec<ls in tho cll.psuics on the crQ8Sl,<1 plllnb \lore 10 
those 011 tho 8('Jf-fcrtiliscd plauts only 118 100 to !).l. 
]u the eighth gt'ucmtioll the capsules 011 two self· 
fcrtili.8('d plAnts (not illeluded in the aoo,'c table), 
grown in separate pots and thus llot subjeeted to aur 
competition, yielded the large Ill'eroge of 5'1 seeds. 
~'llC sma ller IHlmber of capsules produced by the self· 
fertilised plllnts may 00 ill part., but IIOt n!together, 
nttributed to their l{'88('nro size or hei~ht; this being 
chiefly dne to their 1{'88('lled constitutional ,-igonrJ so 
that they were llot able to compete with the cl'O"~l 
plants growing ill the same pots. The seeds produc(:d 
by the crosscd flollers on tho cro9lK'd plilllb wero lIot 
always heal'ier than the sclf· fertiljSNi scOOs 011 the 
self·fcrtilbed plnllts. 'l'be lighter scros, whether pro
duced from C1'OS3ed or self-fertilised f10WCI'S, g('ncrallr 
genninatl'<1 before the hetwicr seeds. I mar add that 
the crossed plants, with very few Cl[CCptiOIlS, flowcred 
l>cforo their self-fertilised opponents, as might hl1\'e 
been ex~ted from IIH:-ir grooter height and ,oigour. 

'I'he iwpaired fertility of the seU·fertilised plants was 
shown in another way, lIamely, by their Bllthcl'S being 
smaller limn those ill the flowers on the crossed 1)lants, 
l'bis was first observed ill the sc,-cllth generation, but 
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IDa" hll\'('occurN'd ('8rli€.'r. &lyeral Blithers from flo.,ers 
011 "the el'\.tllilCd and sclf-fertili8ed plants of the eighth 
gt·ll€.'nltiOIi were comptU"€<1 under tilt) micl'08COp6; and 
th",..· fnllu lhc fumier were generslly longer and plainly 
I,roader than the anthers of the &clf-fertilised plants. 
The qlUllltity of pollen ('QlIlIt iuoo in one of the lntter 
\\1UJ, as flU' fl8 could be judged by tho oye, aoout half 
of that contained in one from & el'088t.>d plaut. The 
impaired fertility of tbe sclf-fertiIiBl·J plant.. of the 
€.' ighth generation was al80 shown in nnother mallner, 
IIhich mayoftcn be observed in hybrids- IInmely, by tho 
first-formed flowers bei ng sterile. }'or iustllllC<', tho 
firt('('n first flowe1'8 on allClf-fcrtilisNl planto( one of tho 
later generations were carefully (ertiJiscd wilh their 
o1n1l)Qllen, and (,ightoftbcm dropped off; at the 8flJD0 
lime fifteell flowent on a croued plant growing in tho 
.me pot were IICI(-fertilised, and only 0110 droPI)(!{i off. 
On two othcr crQ88C{\ plnllt8 o( the SIIIllO gellerotion, 
.. ·n·ral of the earliest flow(ol"ll lI'ere ob8enoo to f(ortilise 
lht"rnseln_'8 and to produce caJllnlles. I n the plants of 
the ninth, and 1 belio,"o of IIOme prt'\'ious ge"ncmtions, 
fcry many of the flo\\crs, fl8 alnonuy stated, were 
Ili,l!htly monstrous; nnd this prooobly was COIUlcetc<i 
.ith Iheir Icssene<1 fertility. 

_UI tho self-fertilised 1)la.l\ts of the sc,'enth genera
tion. and I belie,'e o( one or 1\11'0 jlr('\-ious gcnerntions, 
pruoluCt-d flowers of C:lactly the 88me tint, namely, of & 

ri.·h dark purple. Ro did all the plnntR, without any 
t':l('('ption, in tho th ree succeed ing generations of self
ft.rtilis<'<llllan18; and ,'ery many were rn.i&e<l OUIlC(.'Ounl. 
ul other e:lperimenl$ in progrea not here recorded. 
)I~. attention was first called to this (act by my 
pruen(or f(·marking that thcre was no OCCtUIion to Iltbel 
the !ldf-fertiliscd plants, Ita they could always be known 
by their < .. olour, l'ho flowers were fl8 lwiforlU in tint 
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RII those of i\ wild species grOIl iug- in i\ stllte of Ilature; 
II III:th{:f the 81lwe tint occurred, &II is )lfobo.ble, ill the 
earlil'r gen.·ration!', neither my ~nlf.'nt:r nor self could 
f('('oll('C't, The fto~l'rs 011 tbtl plant$ which were first. 
rai!«·,i from purcbl\!M,:·d lICC(i, 8.!!1 wellllS during tho first 
ft'\\' w'ncrntiolls, mrieJ milch ill the depth of the 
purplt· tillt; lUany \\ero morc or k!l.l!l pink, and occn
!linulllly ft "bite ,'ari('ty Rppeared. The crotll!C(l plants 
euntiuul-.J to the It'ntb generation to n~ry in the same 
mtlnll~r as bc:rore, but to a. much It~ degree, owing, 
proLobly, to their hlHing become more or k-ss c10eely 
iU!N-rt'Jo.tcd. Wo must therefore nttril.mto the cxtr!l.
onliuill'y uniformity of colou r ill the fiow('rs on tho 
plants of 111(' 8('\'('1I1h alltl lIucct'C()ing aelf-fcrtiJised 
gl:ll{'mlil!ns, to inheritance not bal'ing been interfered 
with by ero:;,,('S during ge,-eral pl'('C(oding generotiollB, 
in C(ullbination with the conditions of life baving beeD 
,-cry nniform . 

• \ pllUlt allpcared in the sixth self·fertilised genera· 
tilln, named the Hero, which eXC(."t>ded by a little in 
height iliJ Croe>ilt->tl antaf.,'OnUit, anti which transmitted 
ita powerll of grov.th and inercn&e<1 selI-fertility to iu 
dlildren and grandchildren. A ct'OSS betwCCII the 
ch ildren of Hero did not give to the grandchildren 
any adl-antage Ol'er the self·fertilillC(l gnmdehiidreD 
railt('<1 from tbe seJr-fertiliK'd children, _\nd 81 fiU' 81 
Illy o\J!lt'n-stiolts can be trrutcd, ,,-hieh were made OQ 

"cry unhealthy plBnta, tbe great-grandchildren raised 
frulll intC'rtrussillg the gnllldcb ildrcll had no o.dvil.utage 
on~r tlle 8C(.·dlings from the gmndchildren the produd 
of ('()ntinued self.fcrtili8ll.tion; and v.hat is far more 
remlukablc. the great-grandchildn'll mi.9c<1 by croMinr 
the grandchildren with a fl'C8b stock, bad 110 a<h-antage 
Q\-er either the illterero68C<i or self·fertilised gree&o 
gmlltlchildrcn. It thlls II ll1>C1l1'8 that H cro lind ill 

W Ii< rwn nli 
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desccml'lnts dilfercd in constitution in an ('xtraordinan 
manlier from orJ inary plants of the prcs('Tlt sp("Ci('~. . 

Although th(' plants mised during ten suCCt.."'lI.~iH' 
genemtiolls frum cros...cs between distinct yet inler
related plllnls nlmost inmriably exceC'dC'd in height, 
constitutiollal ,-igonr, and fertility their 8('if-fl·rtili"ro 
0llponents, it hns beell proYed that see<Uings raised 
by inlcrcrossing flollers 011 the Sllllle plant Ilrc by no 
mellnll superior, on th(' contrary are somewhat infNior 
in hci~ht alld \lcight, to seedlings raiseJ from flowers 
fertil ised with their own pollen. Th is is a rClIlarkablc 
fact, which seems to indicate that sclf·fl'rtilisation is 
in some mnJlIlcr more n<lmntflgeous thnn cros~ing. 
IInl e~~ the cross uringe \lith it, Il.S is genenlllytho Cll/Ie, 

some decided and prepolldenlnt nch'allinge; but to Ihis 
Bubj(l('t I shall recur in a future chaptcr. 

'rh(' benefits wh ich so gellerally follow from Il. 
("ross IwtwccII two plnuts Il.ppMClltly \I£'I)('nd 011 the 
h .. o dill'cring 8Ome\\hat in conlStitutioll or cilll.mcter. 
Tbis is shown by the SC(!(lIiUb"f! from the inter('roS:;Cd 
plants of Ihe ninth generation, whcll ('ros~i'(l with 
poll(·n from a fresh stock, being as sUl)('rior in 
height lind almost as superior in fertility to th(' ng'ain 
intercrvssed p l l\lIt~, as tiH.'SC latte.r we.re to seedling>:! 
ffl,Jffi !;l·If-fertiliSl..'<l plants of the corrcslKmding gen
t"ll\tion. " 'e thu8 letlrn the illll)()rtllut fnct thnt the 
mere Il.ct of crossing two distinct pl/lIltil, which are 
in some dcgree inter-related and which lune been 
long subjected to IlNlriy the same cOlldition~, dOC!! 
litt le good n.s CQllljltlred \\ith that from n cross betll'ccn 
plunLi belonging to diA'crent stocks or famili(·~. alld 
... bicn have ~n subjeetcd to IIOmewhnt different COIl

di t ions. We llIay attriLute the g"OOIl dcri\-cri from 
tbe cf(J~illg of the iuterCl'OS.S('(1 plani~ during tht, 
tt'u Slu'l'C'Siii\'e gcncmtiolls to thdr still differing sollie· 
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what in constitution or charl\('tcr, III \\"1\8 indeed pro\'cd 
by Uleir flo"ers still differing somewhat in N lour. 
Bllt the &e\'eral oolldusions "hieh may be dedueed 
from the experiments on Ipomrell will be more fully 
oollsidere<l in the final chnpte~, "fter all my other 
obliC'rmtiolls have hC'cn given. 

f harlesOarwlnOnline 
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CJUPTER Ill. 

llilnuhu 1.,\cUll: height. "igouT,&nd fcrtilltyof the~....oo &nd aelf. 
r"rtil~ 1,lJonUe or thto 1I~1 fuur ~"'t~Al'peua_ of. 
n~w ..... U, an.' bigbl, .elf.rcrtil.e n.ridy-Olf,q>ring from & e...,. 
bet'll'OtU IC'lr·r,·rtil;"''t1 pl.nte-~:trC('Ue 0( & e...,. wilh & Cl'\'Ob ~tock 
- l::fr"<:UI of croain:;c 1I.)we .. on too _me J,lant-Surumlry 01. 

Mimulu" lUI.(l_Digitali. IlUrpu~ luperin"t)' of the c.-l 
1,!&ntl-.:ffC('UI of el'<Wo.i~g fl.)we .. on the _nlll p!&n~Caleeolaria 
-LinariA ..v.lgaru- Yerbueum th&.,.UoI- VandeUia nUIIIlDulJori. 
i>1i&-C1d.~ 80.---0_ .... pcndnli-..c::.lria OJ('\'I __ 
Ori~nlD .... Ijo, .. re, pMt i~_ or tbe cn.ed rb.nUl b,.toton. 
-Tlmnbo.'l\'iall&ta. 

Ix the fll.llIily of tho Scrophulnrioccru I experimented 
.)n species in the six fo llowing genera: llimulus, 
HigilAlis, Cll.looolnrill, Unnria, Vorbascum,l\nd Van
.\£'Uill. 

IT. SCBOPIIULAJUAC.E£-MI)lUJ.t18 1.L'TIt'!:B. 

The pillllU! which I rai!l(!d from 1)U~haRed I'JCed Taried greatly 
ill the rolour of their flo"'CnI, 110 that hardly two individuals 
were quite alill:o; tho 001011. being of.1I 8hatI('.tI of )'ello""', 
with till} llI()11t di\'eraifioo hloteirCfl of purple, erillillOn, ornn~. 
IIltI ropper)' bro""'l, But theM Iliants dill'crod in no other 
ftIIJoect.. TlIO flowen lire ovidently well ..:laptcd for fertiliM
ijoob,.lilo"¥Cneyof ill8ClCia; and in Ul(l('ftlj6ofaelOHelyaUied 
tlpl't'iCfl, .11. -.., I hnl'e 'Wlltclloo lI60II entering the Howe"" tlml! 
potting their IlII.('kB w(lll dusted with IlOllell; ami when they 
eatcred another flo,,'er the IlOUen ,-.li0ii licked 011' their baekB by 

• 1 a'Dl MTe..J. lpeci_ wllb The Bowen with mnch re.1 ba" 
-"-1Y('(lloll"", Bowen'" J\~, been ""lDed by horticl.1turin .. All 
.... Dr. l look~r inC,,",," "'II that va.. YounglnllL 
..,. ... U OODII.tcdorJr.ltIlllU. 
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the t ... o-lipped IItigma, the lill!! of wbich are irriblbkl aDd cw.e 
Iike.f()roI"IIIJOlIthcpoll~1Ul. IrnopolleniaenelOMld 
loet'hOD too lillll, tbtao 0I11!11 apin .n..-, • limo. llr. Kitcbenu 
hM i~LioaAll upWhed· the lUll! of too. mo~bI, namely. 
to l,reTent tbe 8IlIf·fertii i.ation of the DO'Irer. It. boo with 
nu pollen on ibl h6ck ooten II Bower it touthol t he stigma, 
which quickly eI ... , .lId wben the bee retiretl dWlt«i \li"ith 
1""!cm, it can I .. ,,,, DO_ 00 the ltigma of !he .... 00 Bower. 
Dut .. ~ as it enten aIIf other lower, plentI I,If poJlen ill 
It-ft 00 the IltiIPU, which will be thus ~fertil~. Se~ 
tl",,_. jf u-t. are _laded, the lIotren fertiliee theuuehe
JIl'rftrlll aDd prodQl'f) pleat, r1f -t; bu.t I did not Ul"el'tain 
_bethel' thi~ ill eIl'ect.ed "I the ItameulI inereMing in Iclql;tb 
,.. ilb .hauciuJ!'.,e. or hI the hending down of the pilllii. The 
rb ie! inwrert in my elJll'riluentll on tbe pre!IMI' lIpI!C.ietl, liea ill 

tl", .I'I~ in thq fourth ,,,,If·(t'rtm..,.1 poeratiOli of • 
YlUWty wlti<-h bore Jaqze ),,'l"uliarly-4'Olo1lftld &o.erll, &ZId. gre ... 
j.,alt""'wr Mil\'ht than the (>lho;,r Tarictie.; it like1riM t.:ame 
~ bighly ... If-fertile, 100 that thi. nnet,. I'8eIlIbla. tht' 
plant twOO:i l:I~ro ...... bleb ' I'~rod in the -.:idh IIClf-fertililed 
~neratioIlOr ll'0lU(En. 

801ll~ IImrc", on one ot the plants rai!lClll trom t he pureha.eed 
I!elda W'l'fC f..,rtili!led with tbti r Olm )lOll(on; and olilel'll OIl the 
Mm.., ),lant .... ('re ('~d .. ith pollen fmm a dil<tiDrl)Iw.t. The 
..".la from t .. elTo "'Iomlt .. thus l,n .. I_1 .. ere p~ ill 
""I .. rate ... t<-h·glllMo fur ("OWrerifoo;)n; aDd th~ from the as 
I"~I C&1"'nICl!! a)ll_retl to the elO banllT _ nnmeroaa 
t han IhO!'lll from the , ill: . ,If·fertililJed ral.uJe,.. But .. hen the 
_I. "l're "l'ij!ht:'<I, the""", from the t'T'I-t fAllIIllI(!lI amounted 
to. 1 '0'2 !!Riu, .. hiM th()IIP trom t hl' IIl'lf·ft·rtili"",1 taf'llU_ 
"l'n'c>nIY'!:\l~iu;lIOthAt theforJll('r"l'n:> either hc.Tier or 
uanre numl'mn!! than tllG lattl'r, in the ratio of 100 to 79. 

O--.J" ... I wlj-juiiliMoI PIu .. " rF'''~ "I'at f:",u",io".-HaYi. 
lUIl'lI'I'taineo.l, loy learin!/: ('~ aDd f1(!lf·fern l .... I1l'O.I on damp 
""11<1, that they jrerminatt<1 simnltan('Ou"'y, llOtil Itincb 1l"fft 

thil"k.1~' IIOJW'tl on Ol'r--.ritll 'ide!! of a hroad IUltl rather ,haJlow 
r_n; 110 that t~ t .. " .·ta of Hnllingtl ... hit-h csmc up at U. 
IIILIDO time, .. en- 8111~l.1 to the _ unl'ayouraloio ("()(lditi~ 
Thi~ ...,. • 1 .. 1 nwll",,) of tr('lltmcnt., but thia 1pt'cieJ! .... one vi 
t he ft.,.t on .. )Iiclt I ell:lJ('rimented. 'When the e~ aeedlinp 

• ' A l'l'fIr'.Dut.ny: I lJ7i,p. J ill. 
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Were on lUi "Ve~'6 balf In inl'b high. the .elf·f.·rtili."t one. 
were 0111) " quarte r of all iudl IUj.(h. \\llen !;troW'll w tlidr full 
h<ll"ht lIIul"f the .bove uuf."ol1t1I,!ecoo,liliOOA.the fonr talleet 
en_.lplanl.ll.n:ragt·,j 7·(j:.!,AwltbefolU'tall ... t .... lf-fertili.e<l 
G'li7illc1l~inheigbt; oruWOto17. Tenfl01rcl'll(Outbee~ 
1)lalltl ',.-ere (ully eJ:1_n,le<l I.·(ure ooe on the N'lr-fertilieeU 
1)lanl.l. A feW of th_ )Iie.ut.. of hoth lotl ... ·ere transplanted 
inwa large 1JOt .. ith ('Ieull or 1")01 earth, and the IIIlf-fertilWl 
(,lauUl. u"t 00 .... beinK II1I!ieck"l to le1'Cre O'lIUI",lition, gre .. 
dllrina Uw fullowing yar .. tall as Uw e~.l 1t1an"'j hnt 
from a cue wbicb follo.-. It ill dt)ubtfui .. betlK'r thel '!fould 
ha\"(liong oolllilluoo eqllal. ~1U1O flowers OIl tbo el'Olllllltl ))Iall'" 
'!fcree~l ... itbpoll('n fromRlloth<lfjllant,lIJultbOM]llmll'fl 
thu. Ill'()(iu('(l<i containod arather ~ .. roal('r .. ('igilt of IOOd. than 
tho.e OQ tbe .elf-fertili*ll.I,Jlanti again IIt'lf-fertili,w. 

(,',--J 1SHd,qf-frrlilo.J /'Ituot. t¥ tk ."-'IO ......... tlo-.--seoo.. 
(rom the f.~ng ,>lanp" (,·Mil .. l io the IIWlDl'r jut ltatb.l, 
lI"Cre .,.-u 00. tbe OI)llOaite .,1 •• 0( a .mall I"" (I.) and t'aIQlI 01' 

. <'''' .. ,1 .... 1. Tho (our tall. t (·"--,1 IWIl'lIlinglt, at the time of 
Ho)w('rillj.:'. Iw('mglld 8 iu('hoa in h('i;;ht, whil..!t tho fonr lallc«t 
IIClf-fcrtilill('(l (lhlnt3 11\'('n\~t ouly 4 inclH.'fl ('I"OAAO<I IiKl('d~ 

'll'en,l 10\1"11 10, t11('truoPh'.", in a fl(lC()lI,1 ';lIwt IlO!. ami aoJf
fertW •• 1 IIIlNs .. ere mwu I,y thl'ftl*;'I .. tlI in a thinl "mall (,ot; 
., tbat th.'re 'IfU DO C'OmI)('titi, ... btc .. er behrt!M1 w.. t .... o 
loot.. N.· .... rtht-I_ the <,,,_.1 planw ~ f,um 1 to :2 
ilk-oo. hia,:h.·r OQ an a",1"1Ip l!wl tbe IIclf-ft'ftiliatrol. Doth 1 .. u 
loo!u,,1 ('<luaU, .. i~roll_. hut lhfl (,fOIIII1lll (l!a1l1A Il,J ... ·"ruJ earlier 
an(IIUQI'CI,rofllllClythanlhol('lf.fL"rIili8IXl 111 Pot l ,illwhieh 
tbIl hio lou('<>IDI)()too. with CM'h oth<>r, the c"*"<JI1!anu Howered 
am. aDd 1,""tu('1l(1 a lafllO numher of C.1 .. utt'll, .. ·hil.t<t the 
.1·f .. rt.iloo! I,rodllt'll(l ollly nioc-t6l'll. The oontt'utl (or t .. cln ...-kw (rom the ~ 8011"('rs on tbe <'ro....! I,lanl.ll, and 
fII t .. d1'COI, .. ulC8 from .,If·(''rtilill'd 80 .. crs on tlleN·lf-fcrtili8ed 
plaotl ... ·crepliloollinlk'llatllo ... tcb-F;laMcIfor('(·llIllfll'illon: 
and tho ('r!*o.i81lllda IJI'Cmod morn nUPlCI'OI\8 by half thnn tht 
leH'·fcrtih.liCd 

The> plantl on both &idC8 of Pot L, an('r they 1",,1 _hil, 
ftft! ('1lt t10111"11 and tralll,(,lanwd into a Ia~ )lOt "'ith I)kutl of 
pJ .rth •• Utl on tile rollowing '1,rill!;t .... llell Ih('y bad ,""lII'n 
.alJ(oij.(htofbct .. C('1I G an,i 6inehoa. tho h'o lota .. '('ro equal, 
• O1leUm..J in a IOimilar expl'rilll('nt in tile Jlllt I-'CII('ratiou. 
DR, a(t(or lOme ..-toea tho cn...J pLant8 ClI:lh.,jed the lelf-
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fcrHIiNt'li (11'11'11 Otl till) t'I'i~ .. ile Ii<lO of th~ .me 1""1, lI"lU~b DOt 

n('al'l)" to ... ~t I dl'~'l'\"''' I • .foro, ~du,u lfMoy "Nt' toul\it.'ctoo 
to n·ry .\""ere OODlfll'tllioo. 
(;~,I "loti. rJt.Jnh/ ... 1 1'1",,/0 r{ ,'''' TltirJ 0-'10-,

CI1_.J..-.iJJ frum th.e(·n_I"lantoJ,aDlI ~lf·fc"ililler.l........:t.. 
frolll the.·lf.fertil..,II,laullI vf the .... tJ/lIH' ... ti"n.1I"t'l'ClIO ... '\ 
thick1l01l()III)()MiICfli,I .. "f a ~IJJ.III pc>t, Su.!. Tht· !1I·otall{1!t 
"\"II~ 00 hldl .'\11 "'l'no 1II'1I.I<ul'ol .. rto-.. thi-y 1 ... 1 n"IH!I"l'<I, .ud 
Ultl 111"0 cn-.l OOl'<Il"Went I:! 111.1 a illl·l .... Iwl the t1l"() .If· 
(''11.il*" 0IIt'8 b an.1 t,l ilN'heI in h..i~bt; tb.1 i_. in the ntio of 
)1., to 6'J. bt.'11ly fl" .. n· ..... on tbe m_1 1,1.111~ ... ~ro ~n 
cro-_.I.n,II'l'Ollu,-o!I ... ·lulyfaj .. ultlll; Il'n or .... lIidl c .. nt.iu .. ~1 
j'ltl vmin ..... cisht of •• ,1 ... Thirty flf)I\en 011 tI,(, .. ·Jf·fl·rtilil;('ll 
1,\1ml .. 1'1" .... 0 ol-'1\ill ",·\f·fl'l'tili.",.",1 11111 I'l'I)(lu('(,,1 tl'l"cllly .... ix 
nll"'u"",; \('lIllftilch,t "f "'hidl (mall,· hcillll'\""C~' lorlOr) COIl' 
lain,,1 uwy 'b7 }.'J"Iin ... cl~bt I'f .... IlI; tbat ill, in II •• ntio (Of 
100 tf)&) I". 1I"ei~bL 

T1. "u,.-riorIlY of tlw ~I on. .... the .. If·(,·nla.u )dant.r. 

..... i'I'>JI"l.1 ill \"'llrinWi _y" ~·lf·rHtililel _.1 .. 'IhI'C IO...-n (.011 

(>lIt·lIi,il·nr")lIlt,"IHltll"olln,...fk,r ... ·nrWi croa;cd ",\,1, (Ill tb~ 
0PI.""i!o )lid!'. Tho twO! lut" of 1;l.'(.~llillgtl1\"tn) 1"111111 liulil Ihl'~ 
11"('11) 01.00"0 bAlf all ill<'h hiJ:b; hul wh"11 (ully (O".mu tho tv.-u 
tall • .,.t I'"_J 1,1an", ntu.iHftl • hci,:-ht of 121 anol 1;11 iucbe., 
..... hiJ.,t Lbo 1 ..... 0 tall. _t .. I('(f,rtilu...ll,1an1.ol ..... t!i'e oo,~ ~ and fli 
inrhsb.i!:b. 

In . tlJrd I-,t, ",_111('('0.1..4 1rcre "'I1I1"II liJUr da, .. afu. .... tbt, 
... ·If·f.·rtili .... ~I •• ml tl.~ 1I('('o.1liugI f"1II1 tht lattcr h.1 .t fil'llt, III 
mh:ht lon"o been U'I"~'I"I, nn I\lhll1l1nl-"'; l,ut whl·n the two 
1"1" .... \·".' IK·!1I· .. u ti Q1,,1 ti iudJ('fI iu IIl'i,:-hl, tht·ywl'1'C l'IllUlJ, 
.lllllllltulIll'ly tho Ihrt'll talll'~1 1'1'U!!H...t l,hmlll1\·(·I'\.·II, 10,.ml 
H illftt"- II"hil'lth~ thn,. i"I1 .... 1 .. If.fl-"i1iM~1 "',·n' 12, ~f.lIl,t 
n illt'l_ in heh:M. 1'0, th"t th.'re .... n,,1 murk diS'n.",,' 
l.l'IWI"f'Sl t1,j·m. tbe c..,_II,!auta haril'fl: .n .\""('1"11-'(1 adYl11'~ 

or "ulJ tI •• thi,,1 of.1I il.ch. The plallill "-l'n' 1"1l\llo1l"ll,/UI.1 
.... ithuut I.-illg di~turl.,,1 11'('''', h-lIn~l,kmtt.1 into I Inrger ) ....... 
ThUll Ihe lWO I"," Mnrt .... 1 tilir (>11 the r"U" ... ·ill¥ ~I'ri.tlf:', and 11"'" 
U!OI""_II>lanlJl b(.J1I"~.lthcirhlhtn.'llt5llJ.·rit!Jily,f"rthtl"ll" .. 
tall:a.11r.,ft\lS iDd!('" .... rul~1 tho 1'-0 tall&ot Io,Jf.(,·rtililot.II'!ou.bt 
WI'l1' "Illy 11 lUlU !:II iudl('ll in hda:ht; or 811 14_) ttl 76. Thr 
two lotli "'ere .1lo ... ·~~1 to r,·rtiliN' theUlflth~'lJ ~1.,"ta"'''''WlI:r; Ib:fo 
\"1'()AC,llllfIolltli 1' ...... II1('('<I.la .... 'l· numJ"r of ca''''\lI,'~, ... ·hil~t the 
eelf-fcrtilist-d l,ruJut';.d HI') fc\\ fIoll,1 1"I(I<,r <)Ill .... Tho ii('(...a 
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from e~ht or the e&ptlulol on tho c.-J JI'-nbl wci"hc,j . 63 
pain, whilat tboae [rom eight of .. lie caJljlulet on the ~,J(·r"r-
til~ Vlan" wdgb&d olily '2"3 grain i or .. 100 to SL 

'fhe c~ plant. in the above t itro.'e lIOU, M in almMt all 
the 1"'I:Vio,)lllI "~I'"rimeDta, flowcl"CIl before the at:lf-f..,rtilieeJ. 
Thill ooeurroJ. even in tho Ulinl IJOt in which the c~ IJ('tl(b; 

wcre80\\"11 fourdnY8 lifter tl lOllClf-f..,rtiliscd IJOOIIs. 
IAst lY,IOOO(Liof bothlot& wert! -awn on OllllOElito lidt'll of a 

lafl.,'8 pot in which a rncMia had lon« been trrO'lriug, 80 that tht: 
,.rtb 'W"IUII full of lOOt&. Both lobi gn!. lIliIIera.1ol1; hut the 
~ lI8Ol11inp Ilad an adnntat:e at all tiW"R, and uitilllattl,. 
attaineo.lton hcit-rhtorSi illch6ll.whilsttholll'lf-C..,rtili ..... IIlOOtI
lin~ Dev..,r Clcoooleo.ll inch. Tile fIQ \·..,ral fO"-'lWin~ (::ll~rimt'nt>l 
I'ro,·o in " decisive lMnner Iho IIlI llCriOrity in cou~titutionnl 
'l'i.:rollr of the c~ m'er the IIl'tr-l..,rtilie l 1,lnnts. 

III tlit, throo b'ell(:ratiol1ll now du;cribod and lak.'n U>f/:I:tI ... r, t ht· 
avcrBj..'e hetj/,'ht of til" ten tallM en_d plant" .... 8' HI inche!!, 
.wJ. that uf tbe ten taUeltt IIl'If-rt'rtililed plauti' "'29 indlN (tho: 
plant. l~ving been ~'W"n in 1!Dla1l ))()bI), or ... 100 to w. 

I n th ... llCltor lourth I!Clf-rt:rtililll'<.! /;\,ut:rnti<IIl,IIC\·l·rnl plnnt>! 
"I R lIC\\ !lnol tall variety RJll)(lO,l'Oll , which incrc/UlO.11 in t ill· 
IlllA!r .o1f-fertiliMJ gencmtions, owiu.,: to iill ~t .,If·ft·rtility, 
t,1 too oomillcto eultllliun of too original lI.ino!s. The NllDt" 
".fiety .1,..) apI-red .monpt the e~ I,'-nt", but at it ...... 
uut at tjnot I"{'f.':anlod with any ,.rlicular atkntil)n, I kJIQ'\\ 
l1f)t llo'W"f.ritwllollill4t .. l lorrai.o;jnKtbeillu:n·~,<) plallt.;nlld 

III thollll ... r ('n __ ~ l ....... K'ra.tiOllll it WlUI mrely prell·nt. o..'ing!<l 
dl<l apJlufI\ll('t) of tbit tnll v.ril't), Ihc compariton of the ('fI,IIiEe< l 
IIno !lelf-f.·rtililit.,<l lll!lnt.ol tlletlfth !lll<iIlD('(',,,oding p'lI>'rntion~ 
Wall rend"reJ unfRi r, Ail all the IIl:lf-fl'rtil~~ 1 nn,1 ollly a f,''''' or 
II~ of lho 1'1<_1 I)lant. Ct)Ml..k,.j of it. Xt:wrtheIc-, th.· 
ftNllt. of 11K' IAwr l'J:I~·riID('nt. are in 110011" n'l'pt't'U 11"1 1 worth 
r.-iriD~ 

C_lUlldtttll-!l;rfilv.,,/ Pt.m/.(:/II, t }ourlh Ot1l""'lio,,.-&'C<I~ 
or thl" I"''' lcimla, prtXint"l'\ ill tho Il~UI11 "'ayfn'llI thl" two) ~.'tsor 
, ,janlll .. r Ihe tid,,1 I!:' W'mtion, 'If..,rc .,wn .. n opptCk' R.I, .. of 
111'0 put. (1. and 11 .) ; hUI the .~lIiul:B 'W""re wt Ibinrltd 
lDOuj,,;h 111l,1 di,1 lint jn"O'W" ",-0.'11. lb.uyof tIll! l!lC!f-f,·rtiliJlt.d 
plant.!, ('f.IOC<"ially ill .. ne vf tlitl po"', ""o"k,1 of O,e I""'" ami 
tall ""r1<"ty.llOve n .. f.'rn.,<1 to. ",'hidl hure lan:o aoJ .lm".,1 whilt 
fIo'-~11I hlarlu",1 ".-jIlt crim .... n 1,I"tdlOS. I "ill call it th(· 
W/iil, "~riel!l. 1 bclicV\) timt it tin' apl)Cnl'\.-1 amongst hoth Iht: 
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,·.n_.lau,I""I(.ftrlilw.lj.IUlt.luflhlllal!l,.·utrntioll; Lut 
Dt·ith.·r wy pr.I.1D<>r u •• r mfllE'lf ('Oilid n.lDeUIl,,'r allIIiIUl'b varidy 
iulbl_lliDp m .. 1 fr.JIllth'l,n~_,I_1. It mQt tmere
fore ha"cari.ml'itb('r thr.fllf:b or<lilIar1nr:iatioo.(lI'.jnol,l:i.ng 
frum it.lal'lll'Ilnwce 1W000t Mh thel rr._,1 anol • ..Jf·fl'rtiI.i.eJ 
1)lanL<, lUOl\! ),",La"'y t1u'Oulo:h fl!vel'><io" 10 Il furIllt.rly cxiotiug 
l'llricly. 

JI\1'\Il r.lhotalleRl('~IJlIIlIlI1\·&II811Ilch(lll,fl.Udtho 
1n1l( .. t'II .. lr·r.'rlili"""lliindlt'llin height. I n l'ot Il.thl! tAIIC>lt 
1'",_'" pl.nt .... 61 indiO!. and 1110 tallaot .. If·r,'rliliad Illau!, 
"-!lieh00DIIiafe,.1of tbo..-hit" Tllri,ty. 7 iu<'_ in l>dJ:ht; and t""' ..... IOOIl .... 1 il\>ltanoe in my CJ[prriuwuta 1m llimu1uain 
whil'h the tall .... t .. If·fertil .. 1 ).lAul UI'CeoI.,1 tilt! tallftl1 e"--d 
N(·.·.,rtb'!'l ...... tho t..-o tAll(l1<' (·,,_'d plantll tdk.,u t08"lhl!t 1\'N'C 
I.) th" tw" tall<'11 .'If·rl·ttilittOO "Ianta ill bel"ht &II 100 to 80. 
'\"t·tlbee~lrlaulll""",hpt·ri"rto(b(l .. lf.f.·rt.ilia..tin 
fert.ility; (.>1' hrd!"e flow ...... on ihc er.--.I plaIlbi ..-ere m_..t 
awl ,-id,I"IIo.'lI eaJll'lIltw. tho a<:'<la of .hi.·b ... ·1Ibcd 1'71 p!Iin. 
T1\'t'llty fI'lwcfII on tho .. 1f·fertilL. ... plAutll W'.'n.! .. l{-{.,rtili>.ul. 
nl\lll'r."lu.·.d6f1ocnca~ulCM •• llalll'caringJlOOr; audthciol,..!M 
from teu or them wcij.lh",1 {lilly '(i8 ~mln, 110 that from ''I' 
"' IIIIIoIIIIIIIIIll'r ofrol)!ollh, .. thoCI'OIIIIOII ... ,1a were W tho &('If
f.rlHileti ill 1\·tight &II 100 to ~O. 
C~ fI..a _J-:lmiJ,Md l'l.u.1I '" IJu Jyt1 G-.ut ...... --&.,.pc,b. 

frDIQ both Jut. 01 the fourtb f,'\ 1l1;J"lltioo. fM1.ililot ... ill the u.;uaJ 
m&nllt'r, 1\.('11) llu1m (In oppt-'llit., DJ. ... C>f thnlll puta. WbeD the 
",-,llinlCll 8ow~red. m""t of tlJ~ .. ·If·f"rtili ... ..! planw were r"und 
t')""IUlilltoftl,olnllwhiio\lU'it'l)'.ScH'ra l ofthoe~pJa.utl 

illl'"t llik" .... illllh.,loogl..! to thiM \Il.ri.'t!, utliJ II Vl!ry few iD 
Puull.an,illL TllC ta.lkorte~ i,tan1illl'ot 1. .... 711ll·hts, 
aDot tho tAllI"t ... If-tertilia<1 plant tJG tbe('ppoalW" GJe 8 illdlt'll; 
In 1'.,lII U. &!l,IIU. tht· talll11t ("n-..I 'lren.· -II IlDt1 :il. and the 
talk~t .. ,If·f .. rulj,. .. 1 7 an,1 61 h,,·h •• in Jle4:ht; 110 that the 
lH'l'nllo:e Ild.,:hto{ the tallco;t ).lalltJt in tile !1\·.1 IVla '11"11.1 ... 100 
fo r tho eruj ..... ~l W 12G for tho /jClf·fertilill(~ l ; nnd tilu" '0\:0 have 
a ('OlUjlld,' n.'n:/'IOa! of what OOMlrl"cd in H,(I fllllt )lnlViOUII ~~ 
nib ...... ?r;cl'l,rthd.'-. ill all thn. .. )IOla lbe ('1'1',.,1 plant. 
rdaiTN.llbcir hal,it of flowering loti ... tbo .u-fertiu.d. Tbo 
pill/liM 'fi, n' unhaJU,y from \I{'il": ("1'\',.,1 •• 1 an.1 {r.>Ill \he e:xtn:IDI 
htat of the __ , IlDt1 wtre in ~IUt'Dc!! _ or_ 
.lA.'TiI(·; I.ul the ("rO.UJ I,Janbi .. ,,11) Iluwt'fiha1 k-. Itcrilo u.aa 
tll(l .. lf·r~rtilu.w I'iauu. 
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erou .. l "PIa 1/e1J-/~.tilWd I'la,,/, of the 8,·,rt!. t7ellfflllioll.-SeedR 
from phmta of the firth genemtion cr~ aud aeJr-fertiliseo:l in 
the usual milliner were I'IOwn on opposito sides of !leveml poll!. 
On the !lelf·fcrtilil;ed aide m'ery single 1)lallt belollgcd to tho tali 
white \"Rriely. On tho cl'06SO(i !!ido J!Omo plllnts belon!l;Od totlii8 
varioty, but the greater number approachod ill dmmcter to the 
old ~ud 8horter kiuds with amaller yellowish flowers b!otdmd 
with OOI)I)I)ry brown. Wllcn tho 1)lauta on hoth ~idCII wcre from 2 
10 3 iuellC8 in heigllt they were equal, but when fl\lIy grown 
the aelC·Certilisod wcro dOCidt'tlly tho tallest and finest planta, but, 
from want oC timo, they were not a.ctu.ally ruetum~'<i. In half 
tho ]101.8 tho first I)ll'rnt which flowered WIUI 11 self-r"rtiliJsed Olle, 
and in the other half a erossod Olle. And lIOW another remark· 
abio chango wllacJl'3Jly porooh'oo, namely, thatthollClf.ferti1i!lC(\ 
plants had become more self-fio:rtilo than the cI'O!;!Ie<I. Tho 
IlOtawereallllUtnndf'ranettoexclmiein.occllo,andthOCro6IlO(l 
planta produced I!JloutaUOOII~ly only fifty.five cn)lllulO'l, whil~t 
tho self·fertilised I)lllnts pnxluoor:l eighty-ollo ctlJl"lule!l, or all 100 
to 147. Tho 8eeda from uino ClII)6ule!l of both Iota wereilitlool 
in~pan\tewatch.gla.sses foroompnriiiOll,and tile self-fcrtili><e1"1 
al)pcared rather the more nUll1eroua. Th:>!;idC8 thclKl spontn
neous!y self·fertilised CIJ.\)6ulea, twenty floll"cl'1l on tllO cl'()AAe(1 
planta ngaill eJOlllltd yielded 6ixteen ctI[lmll'fl; tw('nty-liYe 
flowers on the eclf-fcrtili86d planlt! again aelf·fertili!'(l(1 yieloled 
IMwentcenctll1ll1lles,audthi8i8alargcr l,roportiona\ number of 
eapsulas than was produced by the fI(:lf·fcrtilised flowcl1'l on tho 
I!elf-fcrtililiOd plants in Ihopreviouagencmtions. The oontenlH 
of ten capsules of both these Iota were oompnr('(l in se})tlrate 
wateh-glnSllOS, nnd the seedR from the self·fio:rtilil!ed approred 
decidedly more uumerous than thoae frem the erol!ll6d plant!<. 

Croaed altd ~f-l""'lifiwl J'lanl6 o/IM &«nIh Gffin'alimt.
CI"088od alld self·fertililled seeds from the el"08lled and llelf·fcrti
lillCd plauta of the sixth gcncrntioll were Ij()\nl in tho uRna1 
mauncrou opposito ~idesof lhroopots,aud the lIee.:llingllwcro 
1Il"ellaudeqll&!JythinllOO. E"cryoneofthcllC!(-ferlilif'Odplnutli 
(10(\ many wero raiseo:l) in thiM, lUI well l1li in tho eighth and ninth 
~ncration!l, belonged to the tall while variety. Their uniformity 
of elmracler, in ooillpari....,n with the seedlinga first mised from 
the Jlurdu..scd. seed, "'WI quite remarkable. On tho other hand, 
the cl"088(I(l plalltll differed milch iu tho tinta of their t10Wio:l"8, 
but not, 1 think, to so grCtlt tI degroo II.!! thOlle fir!<t milled. 
I determined this timo to mCllllure tho 1)llln16 on hoth ~id('ll 
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urefully. The self-fcrlililled scodlings came up mther hefore tho 
erossod, but both Jots were for II. timo of equal height. When first 
mCIISUroi,tho&verageilcightofthesix lallcstel'l.lllllCOi)lantllill 
tho throe poi.s1I'W!7'0'2,and that OftlHl six to!lcst FClf-fertili$Cd 
l)\nutll S'\.I7 ineh~, or us 100 to 128. When fully grown tho 
same Jllimis WIOIll ngain mcnsurcd, with tllO remit shown in the 
Collowinglab!o:-

TABLE X'"II] (&~=tl, G",~lioJl ) 

-1-1I·--~i:;1 

T<>U];ncha. 

ThOll.l'crnge height of tho BIX croased IS here 11'43, and that 
of the £ix self-fertilised 15'64, or as 100 to 137. 

A.s it Wall now e,-ident that the tall while Vflricty tmnsmitled 
itseharactcrsfnithfll!1y.llmIMthcl:IClf.fertiiisodplllllts consisted 
ueJIIllivcly of this ,"ariely, it W'M manifest that they would 
always el:ceL-d in height tho crossed plants which belonged 
chieflylolhooriginnlshorler,·arietiCli. ThisJine ofexperiment 
Wa.8 therefore discontinned, ami I tried whether intercroesing 
two IIClf-f"rtiliscd plants of tho si:ltil generation, growing in dis
tinct po\.@., would give their offi<pring any Mvantage over the 
offspring of flowel'll on one of the 8IIlIl6 phints fertilised with their 
own pollel!. These latter IiOedlinga formed tho IICventh b'lmera
tion of IIIllf-fcrtilis«:l plants, like thOl!C in the right-hand column 
in TaUe XVIII.; the cl'OSllCd plllntli were tho prodnct of six 
pre"ioull lIClf-fcrtilised generntionll with Em intcTCl'Q6ll in the 
la~t generation, Tho soods wcre allowed to germinllte on sand, 
nud were pla.ntEd iu pairs on o)lposile sidell of four pots, all the 
Temllining IICeds being sown crowded on opposite sides of Pot 
Y. in Table XIX.; the three tallest on each side in thislattcr pot 
being alone mClUlured. All t he plants were twice mcasured-the 
first time whilst young,nnd thell.vcrnge IJCigilt ofthe erotlllCd plants 
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10 that of tho JIl'lf·reri.ilillco:i WM theD U 100 to 122. Whl'll fully 
f{lQ1rD UIC!1 '!fere again meuu.red, .. in the foIlotring table:-

TABU: xrx. 

I~I "I " " . 
!--

.. , 
'" :fl 121 

-I. ;1 ". :1 7 • 
CI"O~J"" , 'I '"I . :1 'I 

TvwI. l.dI", 

Tho u('rage hOlght or tho A1%leen intel'l'l'o.."Il I,lalltl III bere 
!1'OO iodlN,and that of theaidcen .,If.(,,rtiliilell ,,laotllO'96,or 
.. lr~ to 110; 10 that the inlel"l':ro.t'd plant., tbe progenitors cI 
"bieh bad bam .,lr·htilil!ed for the ,i. [,",,,iolla f:,"eDen.Uon.<, 
and had boon e.,105ed during the wholo time to remarlmblt uni_ 
fonn ooudition~, ... ..,ro IIOlLlo,,'hat inr..,rior ill hcight to tho plantl 
of tholOv..,nlh IICJr·fcrtit isod b'lJllcrntion, But /UlWO ahnll I)re
.ntly IlOO that" similar eJ:IlCrim('nt made ftner t1l"O ad<litional 
~uerationa of -elf-fertiti.tion gave a dilfCJ1!nl I'C!Ult, I know 
Dvt bow rar to Inl>lt tbelftlNll one. 10 thl"Clll of the Ill"e 
~ in Table XIX. .. .elf·fertiu.-I ,,\aot 5o'll'fIred tll'lIt,lM In 
thduthertW'Oae~I)lanl Tht'll,! II(!tf·fertili8ld pl&ntlwe", 
rem&rbhly fertile, "" t'!fcot)' Bowen rertili..oo with tbeir own 
pollen I'roUucod uo 10M thao ninct«!o Tcry fine c&J'lJuIOi t 
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TIlt tff«t, ola Cnwwith a d~li"~t Stodt.-Somoflowers on Ihe 
fJelf-fertilised plants in Pot IY. in Table XI X. were fertilised 
with their own )Xlllen, and plants of tho eighth IiClf-fertilieod 
generation were thus raised, )ll('rdy to ~rve"" JlIlI"l'ote in the fol
lowing experiment. Se,'eral flowers 00 th_ plants were allowed 
to ferWillO themselves ~r".>Htallc(l\ll\ly (insects being of eourllO 
CJ[c\uded), Rnd the pllLnts rniseo.l from these &eeds formed tho 
ninth self-fertilised genemtion; thoy eonai~ted wholly of tho tall 
while yariety with erimf<On blokbeA. Other flowers on the 
snme plantll of the eighth kIf-fertilised generation wcre el"OllllCd 
witb pollen tllken from 'Illother plaut of 11111 SlIme lot; 110 that 
tho8CQ(\lingB thlls rnisod wen) the offspring of eight pre\;ous 
generations of IIClf-f~rtiJi!!ll.tion l\,ith nn intel'Cf08II in the l""t 
I)('uoration; these I will cnll tho '.dn-crClmd ,;/a.oI.. Lastly, 
other flowers on the IlIlmo 1)lants of tho eighth self·fertilised 
generation were CI"QIlIIC(\ with llOllen tlLken from plnntR whieh hnd 
been raised from IIQI.l(\ l)fOOul'C"(i from n ganlen atChel_. The 
Chelsea plants bore yellow flowersl)lotellCd with red, butdilfcl"(l(\ 
in no other respect. They hnd been groWIl out of doors, whilst 
mine Ilad boon eulth'ated ill pots in the groenhOllse for tho 
last eight generations, aud ill a dilferont kind of lIOi1. The 
IIOedlings raised from thill CroM with a. wholly different stock 
mIIy be called the "CJ.dar«-cT"fJlMd." The throe Iota of seeds 
IhUll obtained wero allowed to germinate on 001"6 lI!lud; and 
whenevernllCCdillallthree 10Ul,orinonlytwo,gcrmiuaicd lit 
the samo time, they wero planted in )Xlls superficially divided 
into tllroo or two oomJlnrtments. The r~mailling seeds, 
whether or not in a smte of germination, were thickly IIOwn in 
throe divisions in a large pot, X., in TAbio XX. 'When the l)hmUl 
had grown to their full height they wero mca.aurod, III! shown in 
the following table; bllt ollly ihe throe tnllest plants in OReh of 
the throe divi~iollil in l'ot X, were melll!urod. 

I II this table tJ1/lnverage lleight of the twellty-ci,;ht Chell!Ca
cl"068(j(\ plante ie21'ij2illchos; Ihatof the twenty-t;C\'cn intel'
cl"Ol'SCdplllont.o;J2·2; and Ihatof theninetNlII 8Clf-fertili8l'd 10'4-1. 
But with rcF!pect to the bUer it will be tho fairest plan to strike out 
two dwarfed OUCIJ (ouly4 inehesin height), 80 III! nottoexa!ll-,'Cmto 
the inferiority of tho !lelf-fertilised l)lanUl; aoo this will rai~ the 
averagoheightof thol!O\'entctu remaining !!elf·fertilised 1)lanis 
to 11'2 inches. Therefore the ChelllCa-ef088C(l are 10 the illter
erosscd ill hcightll3 100 toW; the ChelllCa-ero&;ed to tllO !!Clf. 
(ertilised ",,100 to 52; and tho in\.crcrosse<l to Ihesclf-ftlrlilised 
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IV. 

CROSS WITJI A nn:SlJ STOCK. 

~I 

" 

TABU: XX. 

"l 12 

'I 
I':!I 

II 
~--

X. 
Crowded PL ... ,... 

, 
II 

I:, 
121 
III 
"I 
I:), 

". ". ~1 g; 
20) Iii 

"I 
"I 
"I 

Totallncltti. 60S '38 

'I 
" l s, 

II 

"I 
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AA 100 to V2. We tllla IJOO how immensely 6uperior iu heigilt 
the Chelsea-croeaed fiN to tile illt~ and to tho &elf· 
fcrtiJi.ued 1)lanis. They began to aho\ll' their ~ulleriority when 
only ono inch high. They 'Were also, ,,'hen fully grown, much 
more brnncil«i ,,'jlll larger lcavell and 8ODlowhat Iargt:r flowers 
than thO])!lluuof the other two lot~80 thatifthoy ill&(lboen 
weighed, tho rnlio would oerlainly hnve booll much higher thnl! 
that of 100 to li6nnd 52. 

Tho intel't'l'OI'I'JOd pla.nts lire hero 10 the M'lf-f"rtiHsoo. in 
height &8 100 to 9'2; wilcr(fi8 in tllO &I1J110g0ul e:S:llCrilllcnt 
gi"cn in Tahle XIX. Ole int<'rcl'06Sfld 11\alllll from tho llelf
fertilised IlIJUI\II of tho l!il:th I,'Cncmtion ,,'ere inferior in beight 
to the FlClf-fcrtilillC(l I)innu in tho mtio of 100 to no. I 
doubt whether this di!lCOrdanC(J in tho J'CIIultij of tho two 
erpcrimcntllcanbecxpiniuO(i by thosclf·(crlilisod phmillin tho 
prcflent roso h/win l': boou mi.sod f!'Oll! ~ponta.nrously !!Clf
fertilil!e(i IW.'etls, ",·herea.ll in the (onner ('Me theY'llrere rail;()(\ 
fl'Olllartifieially!!Clf-ferti lillolld 1:IIlIlda; nor bytbe prelll'llt planu 
hu.ving b«n seU-fertilil!e(l during t'llrO additional generatioos, 
though thiH is a more l)r()bablo Ol[plallatiOIl. 

Witl. !'(l(Opoet to fcrtility, the twenty-dght Chel!!C1:H'rosllcd 
l)lantB producOO ~l72 C8.Jlllnl08 ; tho t'llrenty_IICI·cn i nte refOllll!.'(i 
1)lani8 1)l'OdncOO 21; and thaae"'Clllecn ~lf'(l'rti1i1l('(11)lant8 17 
C8.Jlllules.. ~"-n Ihe)IIll.llt8'11rerolcftllllcoI·eredllO/IJJ 10 be n.tnrally 
fertilised, .nd empty e&Jl8UIe8 were rejedoo. 

CflJlftl't," 
T hrrcforc ro CllelSM-CrOfllled 1)lan1.8 would hal·a l)roduC(l(i 19-1·29 

201ntercroJ\/lCdphmta 17"71 
20 Self-fertilil!e(l pllLu18 20"00 

G.a;" .. 

rhe C=~I~~~e::":i~h~ ~IXlul~ f~ the Che~ } 1"1 
The ~~~8~~~li~:::: in ~ ea~l08 f~tD the lll~crc~ } 0. ti1 

The I=~c~"::;~n~ in ~ calXl~le8 f~m the ~l~-(erti~iscd } 0"83 

If '11"(' oolllhiue the umnbc.r of l'ap6UI08 produeOO together with 
the a\"('m~ .... eil':ht of oontained 6COO1I, ... ·0 get the follOlling 
e:.:traonlillllrymtiOll: 

Wei~~~~~,~~=f::, ~~~!:=:p~a\::~be~} 118100 104 
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\\'~i~;~~!I~~t:(~ ~~f~~~=i ;~~::r} 1111 100 to S 

\\'~i~;tit~!~:~~:~_~:rt~~~~7~:I~~m~~ } foil 100 to 73 

It ill 111.-0 II remarkAt'lo foct thut tho CbelllCfW'r('WiII('() Illantll 
exrredod the two othel' IoU! in imn.iin('f;ll, as jrn.'ally foil they did 
in hcif:'ht,luJ:urianoo,aml f.,rtility. lntheearlyantllmnmostof 
II~ IIOU "(Ore bedded out in the open ground ; and thi, al .. ays 
inJul't'II plants "'hieh bavc IJOl'eU 10uS kept in a .. arm groenhouae. 
All thl"l't' lote oonsequently 1I11trCror:I greatly, but the Cloel8ea
en.-..:lpIRutemuehICIIJthauthcothcrtwolots. On thc Sn.l of 
Octoher tho Chel8eD-Cl'06IIO(i 1l1rmtl began to flow~r fI.!;fl.i u, and 
rontinucd to do 110 forllOmo timo; whi lst not II IIiulllo flower was 
produced hy the )llanU! of tho other b-o IoU!, tho Itcms of "'hieh 
Ilr~re ellt allllOllt down 10 the gronnd aurl IlCClnl'l:l Ilalf dead. 
tArly in l>eeeinber there "All a sharJI ffOlll, and Iho IItems of 
Chel.6ClH'~1 were no .. ' enl 110""11.; bnton tho 23rd of l>CCCmher 
th('y i.w.1,'IUI to shoot " II apain from tho roote, "'hilst all tho pla.ntl 
of the otiler two Iota were quito dCRd . 

• \lthough J;Cn!ml of tho IIClf-fcrti!iJl('(! I!oodJII,fromwhich tho 
plante in tho right-hlUld rolUllI1I in Tslolo XX. were raillCrl,germi
nall'l:l(and "'ere of roUI"fIO It'jecll'l:i ) before Inyof iJlOlle of the 
othrr tllrO 1018, yet in only one of tho tell pobi did I !!elf
r"rlilil'«I)II3Ut OOllrf'l' before iJlO CllelllClH'n'-.>(1 or the inter
emlWll'tl plalltsgrowillg in tho Mine )lOt&. Tho Ill/lilts of these 
' ..-olliter lot8I1o ... ~reciltthe Mmotilllll,thollgh 1110Cllelsea
erQMICIl j.'l'C'" 110 IlIlICh tllter and more vil-;orollsly than the 
illl('fCJ'O!IIlC(I. 

,\/, alN'lllly stated, tho f1owcr'll of tho phmte originally mil!O(l 
ff'(>m tho Chel_ IlCCds were yel[o1l'; and it dCflen'('fI, notice that 
en'r)' on(' of tho t"'Cnty-ci~ht lloodlinp;s rai8ed from tho lall 
... hile '-ariely frrtili>'{'O'i, ,,'ithout heing CIIJIItrat«l, with pollen 
fnll.ll Iho Chelsea II\an"', 1,..oou<'O'1 yellow flower'll; and tbill 
~1<>"8 ho ... rreJlot~nt Ihill rolOllr, ,,-hiI'll i8 tho natural one of 
t\Jt' ~lJOCie~, is over the ..-hite eolOIlf'. 

Til. lftd. on 1M 0I'P"i'll') if' inlnY;Toui"fl Fl_. on t~ 
.... "'" ]>WIII, ","Itad 0/ CrrAI"I') dillillrt INdil'idllll1 •. _ l n all tho 
foregofnj:\'e:rperimeu18 tho cl'08/j('(ll\[lIntew~l'6tho ) roduct of n 
croa betwccn distiuet ]llnnill. I now selected .. vcry vig<:>roUlil 
plant ill 'fable XX"rniIIcd 1>yfcrtilillillg a ]I[ant of the~il>hth 
I!IClf-f.,rtiliJl('(i f;C1lemtion .. ilh pollen froll) tllO Chel_ ~IOt'k. 
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&\'('1'81 1101l"(,1'8on tld~ "Iaut w('re('I'('o.Ml~1 with pollen from other 
Ao_etl ou tbe flloille JllIWl, aool .... ·'I"e ... 1 other flo., .. ers · .... ere 
(enih .... ] .ilh their 0"-0 l'OOlkn. Tlw ,..~,l thn. "r'uoJuC'e<i 'lllUI 
aIl1)1I"('''( to ~rmillak' on tOOI'\1 Mn,\; and the .'t'o\liugs were 
])Iank.! in the "'II"! mann"f on the OllJ1O"itll flilles (If ~i:I: 
IlOu.. .\\1 the remainjn~ IOI.'fIIIM, wlwlhl·r or not in II ~ta16 (If 

j.,,,,rminlloli,m, w"re 111)1111 Ihi('kly in Put \"11.; the thrre tallt ... 1 
lJ\antllOllt'aO:hltiJoQftJlilIJatll'r]w.II.·il1ll'al(>Il('1l1('8"UI'CtI. _\11 1 
wu in" hurry to 11'4"1 the """ult, ""Ill,· "f tb{'>ol6 ", .. I" 'Kere 101,.11 
late in thf' autumn, lout the 11\"ntJI ,l:"l'CwlIOim.'l{ulnrlyclurinK 
the 1\"inl('r, timt 0110 rn.-.'<I 1)11,"1 '!flU! ~i indl(~, Ilnd 'WII 
otlH-'l"IIvnly I , or It.,.. than t in,.]I('II in bei{!'ht,M mAy be lIL'lf-U 
in Tahlc XXI. lIml"r i;ueh C'ireurJl.>Ot/u}('('fI, III! I hllvo (>1 ... o-r''I"CtI 
in malll nther ~"'. tho "",lilt i. not in the IC8>It tnl~t, 

w(.tthy; ncvl'ttllf'k ... I fl".!l bouud 10 J(hll the m('fl><un:mentl!l. 

TuLl': XXI. 
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:~I , 
, "I 
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The fifteen eru.ed plants here average H ·00, Ilnd tho fifteen 
IIClf-f~rtililll'd plliuta 9·&:s ill height, or M 100 to G7. Dut if 
all the plalltsuuderte'liucliE>lin height fIorestrnckont,the mtio 
of the cleven el'Ol8ld plants to the eight self-fertilil!l.ld 1,Iants 
ilIllIIlOO tot!2. 

On the follewing ijpring, lOme remaining soods of the tWII 

lots were treatoo in emeUy tho samo lDanDcr; and tho measure
mcnts oftliel:l(.'(l(ilingslll'(l given in UIO foUowiug lable:-

TABLE XX II 

,- il "I 
" 

,. 
WI " 
"I ". " ". " "I 

III, :~I 12, 

". gl 

: ~I ". 21t 

n. ;;: r ;;',' 
2" 19 

" " " . 
Tuu.1 i .. imeb .... 

13j 7 

- ,,-·- 1- "'I 
i " ,::'.. 1 :~I 
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lTere lhe l\vem!!"l hci~ht of tIll) twcnty-ho'o crossed phmts i~ 
16'85, and that of thtlll';cnty-two self-fertilised 11]!lntJ< 16'(Jl; or 
11.8 100 to 95. Bllt if four of the plants in Pot V] I.. which nrc 
much ahortcr than allY of the othcn;\,ll.nJ struck out (Rnd thi8 
wouhilJC tho fl\irest 1)In.n). the tweuty.ono cl"Ol!llCd aro to tho 
nillctoonself-feniiise<iplautsillhei!!;htWilOO to HX:H;.---thnt ill, 
are eqlla1. All the phmts,cxcept tho crowded OllCS in Pot VIll., 
lifter being' lIleAAuroo:.l were cut down, and theeiglit('('ncl"OllllCd 
planlswcighod 10 oz., whih;t the SIlomOllumbcr of self-fertilisod 
]lianU! weighed lOt oz" or liS 100 to 102'5; but if tho dWRrfed 
plant!! in Pot Y11. I,ad h'('n excluded, the self·fcrtili,cd would 
hlwQ c:'I:('(l(l<,lod the CI'O!I!OC(\ io wci~ht ill II. higher mlio. III all 
thcl'revioU8CXperiUlent.!inwhichsoodlingllwcre rni,..;:d from a 
eross between distinct plants, and wero put into eompetition 
with self·fertilised l)hmtll, the former f,':"cnernl!y tlowo:rcd fin;! : 
but in the jm)1leut t'fUiC, in IICven out of the eight pob! a 
!>O:M·f~rtili.lled 1)lant nowero<! before It. cl'Of'liC(l one on th.· 
opposite aide. Considcring Ill! the evidcnce with ro:!lleCt I" 
tho pillulil in Tablo XXil., a el'l)!j8 between two nOW~T8 on tiuc 
same plant soems to ginl no ~"lIntngc to the off~l'ring tim .. 
IJroducc<l,the sclf·fertilifICd p!1mts beiog ill weight BUI >crior. lIut 
tbis oonclusion cannot be absolutely !rusted, owing to thc 
measuremcnts gil'en in Tllhle XXI., though thCl!e latter, from 
tho cause IIlrcady III:I&ih'llcJ, IInJ very much lCij8 trnsh-orthy than 
thopre8Cntone&. 

Summary ojOburvations on MimulU81uteu8.-1n thl' 
thre<l first generations of crossed und self-fertilised 
plants, thc ItlUest plants alone on each side of the 
severul pots were meusuroo; and the uverage height 
of the ten crossed to that of the ten self-fertilised 
plunts was IlS 100 to til. '1'he CI'08sed were nlso mueh 
wore fertilo ihan tbe self-fertilised, and ~u mueh 
moro vigorous that they exceeded them in height, en::n 
when sown on the opposite side of the SIIDl(' pot ufter 
au int('rvul of four days. The SliDle supcrinrity II~ 
likewise shown in il remarkable manner I\Lcn Loth 
kinds of seeds were sown on tho oPrlosito sidc-,;of a pot 
with \'cry poor earth full of the roots or auother phmt. 
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In one instauce crossod Bnd aclf-ferti li3ed 1M..>eJ.lings, 
grown ill rich !!Oil and 1101. put into oompttition ~·ith 
each other, attained to RII equal height. When we 
come to the fourth gencrRtioll tbe two ta llest ero8Bed 
plau18 taken together c.'l:eceded by only a. litt le the two 
1..1111 (;&1. selr·fcrtiliS(.,<1 plllllU, and ono of the latter beat 
its ero:..:.t.'<l op£IOuenl,- a circumstance \\hicb had nOL 

OC('llrrt ... l in the pfC\-ioU3 generatioll..I- 'fhill ,-ietorious 
aeJr-feMiIi.so.J. plant consisted of a ne,,' "hitc·fluwered 
nuicty, whicb grew taller than tho uld ),('lIowish 
Yllrieties. }~roUl the 6ret it 8('cme<i to bo ralher more 
fertil." Whetl self-fertilised, than tllO old mri{'tiell, and 
ill the IHlC<.'ef'<iing self·fertilised geuerations became 
more and more !I.-lf·ferti lc. In the sixth gl'IU'ration the 
seJr·rl,rtili~ plants of this nriet), oompan..J. .·i th the 
I"n-.. l plants produced capsules in th ... Prol)Ortion 
of 117 to 100, both lou being Rllollod to f{'rtiliS(' 
theU\8(' iv('s apolltlllloouRly. ]1\ thf' 8(' \·cnth gcnemtioll 
tM~lIty fluwers on ono of these plants artificially 
1Io,lf·fl,rtili:lCd )'i<:ld\.~ l 110 leu than ninet.·,'n \"I'ry fine 
1·t\I'~Ull"il ! 

This nuiety tran~miuC{1 iu chnracien 11<, flli th fully 
to a ll the IUlCCeOOillg selr-ferti lised gencrlltiollll, lip to 
tht' l~t ur ninth, thllt all the many plaut.. 111iieh weru 
rni~,,<1 PI"l.'tIl'ntOO a complcll' nnifomlity of ciluracl(!r; 
tl\U ~ 'Iffl'ring a remarkable cou tragt ,,·jth the lIt.'e(UiugB 
Ni¥'d fnlln tho purc~1 s.:'CdB,. Yet tbi. \-ariet~

h·w.lllf·,1 to the l&1:1t a latent tendency to proclm'l' 
~·dll)w f1ulI"Cl"s; for when a plant or tbe c igbtb 1Ie1!
t;·rlili~· ... l geueration ,,"1\11 cruaOO. with »01lc1I from II. 

~·,'II"".fh\\"I're<1 plaut or the Che6ca stO<.'k, tJ"cry 
lIilll-!:lc Rt-e<lling bore yt'llow flowers. .\. .imi lar mrict~-. 
a\ k'll.~t ill the colour of its flowers, abo RJl IK'ared 
am,m.'!1t the cfQMo·d ]JlIlIlU of the thiro g'(·n('mtion. 
X CI altNltiun was I~t finlt pllid to it, and ] know not 
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hOIl far it Wag Ilt first used either for crossing or sclf
fertilisutioll. In the fifth gcnemtioll most of the 
self·fertili~c<1 plants. and ill the sixth and all the 
suceC«lillg generations evcry siuglc plant consisted of 
this variety; and this no doubt II(1S partly duo to its 
great and increasing self-fertility. On tho other 
hand, it disappeared from amongst the crossed plants 
ill the later gcm'ro.tiolls; and this was probably 
due to the continUl .. 'li intcrcrossing of the IICVCml 
plants. :From the tallness of this \"Briety, the self
fertilised plants exceeded the crossc<l plauts in height 
in aU the gCllcrntions from tho fifth to the seventh 
illc1usil'c; zmd no doubt wou ld have done 80 ill the 
later generatiolls, had they been grolln in competition 
Ilith olle Rnother. ]1\ the fifth generation the crossed 
plflllts were in height to the self-fertilised, liS 100 to 
126; in the sixth, as 100 to 147; nnd in the scventh 
gencnltioll, us 100 to 137. This excess of height may 
be attributed not only to this variety nntumlly growing 
taller thnn the other plnllts, but t<l its possessing a 
peculiar constitution, so that it did not suffer from 
oontinuc<\ self-fertilisation. 

'f his yariety presents II. strikingly analogous case to 
that of the plant {'ailed tho Hero, \\hieh nppcared in 
the sixth self-fertilised gellemtion of Ipolllcca. If 
the seeds produced by Hero had bc€n as greatly in 
exeess of those producc<i by the other plants, as was the 
ease \\ jth Milllulus, dnd if all the seeds had been 
lll ingled together, the offspring of llero would ha\'e 
increased to the entire exclusion of the ordinary 
plnllts in the later self-fertilised generations, and from 
naturally growing taller would have exceeded tho 
crossed plants ill height in ench succeeding generation. 

Some of the self-fertilised plants of the sixth gene
ration were intercrossed, as wore some in the eighth 
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g'NI('rftli{)Jl; Bnd the IlCel.llings from lbpse en's"'-'tI W{'!'t' 
grollll ill ('f)mpt'lilioll with ,d(-(ertilis.:.-I plBllliJ o( tht, 
hlU Cl)rrcsJlolidill~ gl'llertltiolls. 1n the first trial tht, 
inh·!'t·rH ...... ·d 1'111IIt .. were It,S! (~,rtile tball till' !l('1J:. 
fl'l'tili!l('(l, Bnd 1('88 tall in the mtio of 100 to J 10. 
JII the 8('colJ(l trial, the intcrcrosS('d !llunls \Iew mort' 
fl'rti io thall tho IlCIr-fert iliscd in the rlltio of 100 to 
73, find tlllll'r in the nltio of 100 to 92. Notwith
standing that the sclf-fcrtili,;t:d plant8 in the !K'Cund 
trial Wl'n.' the product of two additional h"('nl'f'lltions 
of 8<'lf·({,rtiliSfttioll, I cannot nudcl"IJtaud thi8 dillCOr
dfillre in til(' resulte of the tll-O alln loc:'oufl eXly'rimenu, 

'fb l\ mOdI illll)()rtant of all thl' t'Xlw'rimcna 011 
)limul118 arc th086 ill ",-hieb Rowen 011 plants of till' 
j'igbth stlt-fcrtilisro generation "('n' tl~ill 8t.'lf-ft.rti
lim; other flowers Oil distinct plnnu of the SlIlIIe lot 
",cre intcrcl'Q&;('(i; tllld others IIcr{\ ('rol;S('d II ilh !L nCII 

stock of plull!! fl'1)lII Chelsca, T h ~ Ch('lscn-crosscd 
IIOCdlings \\l'fO 11) thc illlcrcl'OS:K'd in h('ight 88 100 to 
.j(), and ill fl'rtility Il8 100 to "; 8n~1 they "ere to thl' 
<<-If-fertilised plnlllB, in hcight as WO ttl :;:!, ami in 
fcrtility as 100 to 3. Th('S(' CII(·I~1H:~~I~1 plaut.; 
II-cre also much more hardy thun thc plnntil "I' tilt' 
othcr tll-O lote; 80 that aitogcthl'r the f:'Rill fmm the 
('1'OcVI \lith a freflh stock WIl8 wonderfully gn'fl.t. 

ust1y,lW'('(!linga roil'iL>d (rom" ("1'1,.,;J bct"C('n flollcl"o. 
011 the SlUl1(' plunt were 1I0t 8ul'll'rior to th(J>!C from 
ttOWCr8 f('rti lised with tbcir own pullcn; hut thLs result 
('UUlloL be nbsolutely trusted, Oil ing to Ilomc prcyiOll'l 
olW'rnt!ion~, which, however, were Illiulo under \'Cl'\ 
11II(!l\'OUnible CircllIllStaIlOO8. • 

DlGrn.LIII I"t:"an:au. 

Th'-' 11",.-1.'1'11 of tbe COUlmon F01g10~ Are l,rot('J'ftutlroUlj U~t 
iR, the )lOlku i.lllAUtft! And mQlJtly shoo b(,fore the Rti,,~ of 
the MIl1eoflo ... cr ill ready for (crtil.ti"lI. Thi. i~elf,'Ctcll hy 
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Ilot· la~r I.uDlhi('-l«'II, ~bieb. 1I"llil~l in Iit'arch or lM.dar, ea~ 
I~.lku from f1u1l"cr to f101l"cr. Tile hro ul'Il('r all.l IOIl/l'H 
"Ialm'llli ~lu.1 thdr 1_ll1t-1\ h:-f"re tiw tW<J ImH-r and "horIE'r 
01,.,.. Tlu' llil .... nilljl; of thUI r ..... t l.rol",J.\y i", &II Dr. Ogle n.
IlIRrk~" tlull the antlK"n. of the l"ll~r .. 11IDl/·1I11 naud nl1lr 111 
thClltijl:Dla,1O lhat tbey1l"OU1d bctlielllOMt Iikdy l<)f"rtiliN:' 11; 
811<1 u it ill All advautaW' to avuic l l!elf.f('rtilil!l,tinll,th("y~lll'd 
th.·ir 1'"I\('u fI",t, tilllll\t'$llCllinj:( the ebanro, Tbe!'(l i~, \,01l"('1"(-r, 
11\11 little t1an~r or ....,If·f('rtili ..... tion until the Mid ~tiJnIlA 

UP")IlI; for IliMt·hrandt found that il()llt'lll.tarod (III the ~tilflM 
ldott it had opt'lK'fl Iln_luced DO e~1. The anthtl'!l. 1I"Ilkh 
An' 1Br!re. ~tan<1 at flm traUfO"enll.,ly 1I"ilh f'('fIl"-ct t" the tuhular 
(~'n,IJa. alld if Ih('1 ",'", 10 dchiJlee in thill I _~tioll they 'KOllld, 
I'~ Hr. Ogle alllO remark/!, ~mf.'flr "'ilh 11011"1\ the ... ·ho\(, IrBck IIIL1I 
/li.h'll uf all ('Iltcrill~ 11I1I1lhll"0t~ in A UII('\("'" malllll'r; hut th(
alltl,('1'!1 t .. illt n.uuli a",llllaoo thenllidn .. l"u¢hltlill.ally 1 ... ·(" ... · 
th,·)" dehilln.'. Tho I.,.·(·r anti iUller ... ide of the mouth of tilt· 
('llruliaillthkklye]oth .. 1 "'ith hnin.,nml thet<C('olll'C\ J;O mudl 
o(the fa)["n ,_')[ell that I han' aecu the Dnd{'r ,uriaee of a 
hnmJ.\('-I ..... · thkkly du~led 'Kith it; hut Ihill can ne\·er be a,~ 
1,li,,1 tOthl' Itil-'llla,ll1 thell{Ulillretl1'lltill~ do not turn thoir 
nnder RllrfucCII UI)"'''rd8. I Willi th{'rcforo )l\lnkd .... hHIH;f t1,cet· 
h"i/'ll 'Kl're of any u..e; Imt llr. Iklt I, ... , I t1,iuk, 6plninoo 
!htir U31;t: the unalltr kiu.D of l ... u are noi fittcJ to (erti]i"" 
tho flo'K~"" and if II", .·l·re nllu.·(,\ to {'nter e!Ulily tI,l'y 'I1'ould 
_1(>1\] IDuel! Ilremr. anti (l· ... ·er Ia..,re hO:'6I'I1'o\l1<l haunt thl' 
fI.)'I1eJ>O. lIumhle-OCd ('all e",-"'I into the dept·lldt·nt flo'Kl'l"1I 
withlheJl'l'('fltt'!'tCl\llt',UlIinp:tho .. hain.asfo"liJoJdJ; .... hili· 
~\ltki"p; tho houey i hut t1w ~maJlcr 1 ... >t.'II 111'1;) iml)(ilcd h)' 
th'-Ill, Aud '11'],,'11, M"jUjt at knlo-'1.h .tru¥Jtllod throngll them, the)" 
f('U,('h the _1i1'llCry I'm·i"i .... · aloo"c, IIII.·Y are eoml.lelt"i, 
hd'H ... 1." )(1'. Iklt _ya that he 'I1'atche<l IU8UY fI.} .. eMl durill5/: 
n wlwle 1-dI>«)1l ill Nurth WaIf"', and" only ouee M'K n ~mall 
I .... · n':lell the Ill'Ctary, thou~h many 1I"cru /-joeD tryillg in nin t" 
d.) 110." t 

I l~'\'l'rol a 1,1am ~rowing in ibl nath·(' !IOil in Svrth Wal11l 
with a nd,l\uo\ fl·rtjlh,,~I II.i% /ilHlI'(,1'I\ (:8('11 'Kith jj,.;owlll'0llt'n, 

·'l"'J'III.r~Il.\'~ .. ,' 
.IRf •. IIr.O,p.!i<'. 

t 'U.,...hlt-('hter - ""Tlh~;l"ng 
11·"I.·"I'l!annn,11.<ti7.1'.1!O 

: ' The !riatu,.li.t ill Nioa,.· 
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and six othcrs with pollen from n distinct Illnllt growing within 
the dismnco of a few feet. The ccm'!rcd plant wns OCCIUiiollaUy 
shnken with violence, 110 liS to imitate tho clfoctsof a f.,'Ale of 
wind,nnd thus to facilitate lUI far liS possiblcsclf-fertilillRtiou. 
It bore uinety-two flowCn! (be!rides tIle dozen nrtilicinlly ferti
lised), and of these only twenty-four produced cnpmlcs; wherons 
almost nil the Ho\\"e:rF\ ou thosurl'Ouu<iiug uncovered ]lllmts were 
fruitful. Of the twenty-four spontflllooual.v self-fertilised cap
~lIlcs, only two contained their fnll complemcnt of SCQ(ij six 
contained a modernte supply; lind the remaining sirlocn C):

tremely few ~ A liUle pollcn adhering to the nntllen lifter 
thc~' had (i!hisoo:i, lind accidentally fflllinp; on 1110 Bti~nfl when 
mature,mn>!t hnvebecn tho mClln80ywhkh llienlooyetwcnty
four flowor>! wore l)/lrtiall~' selr-rortiJi~ed; for tho mllrgins of the 
corolla in " 'ithering do not cnrl inwards. nor do the fio"·cl"II in 
dropping ofJ turn round on their IIX(O~, 60 II~ 10 brinf!; the pollen
covered hlliTl<, with which the lo,,'cr 8l1rf:lctl i~clothcd. into con
tact with the ~tigma-h~- either Qf 1\·lIich DleallS I'eI(.futiIiSfitiOIi 

mij:!lItbcdft.'('tcd. 
Sood8 frow the nbove crossed end self-fertilised capsules, liner 

germinating 011 hllrea(lDd, were plllutodin peirson tbe opposi te 
sidCII of fi~e moderately-ailled polM, which w~re kept in the green
honee. The plllllt8 after II time IIppea.1'I;ld star .. ed, and were 
therefore, without being disturbed, turnllCl out of their pots, and 
plBnted in the open ground in two clOll& par .. llel roW8. They 
111'01'6 thus aubjected to wlembly Beyere compotition witll one 
another; hilt not nenrlyao Beyeref1.8 if tllilY ill.d beenltft in the 
pots. At the time when they were tnrned out, tlleir ICILvCll were 
between 5 and 8 illchea in length, and the longest lenf on 
the fill6ilt plaut on each side of eneh pot wa~ measured. with the 
TOIIult that the leeYef! of the ClOIlSOO planlB 8J:ceedcd, on nn 
a1'llrDge, thOle of tbe IK!lf·f~t1ilised plants l,y .. j of an inch. 

in tbefotlowillg SUluUlertbeta.llestflower-stowoneach plllllt, 
when fully grown, Willi melloSured. '£horc W(lro 6c'·en!.wu crossorl 
plants; UII~ one did not prodlicc \dlowcr·stom. There ,,'ere IIlw, 
originally, ~o\'entetn I!6lf-fertilised ))lanLB, but Ibeee bad luch 
poor con!!litnlionl Ibat uo lCli8 tban nine dk>din thecoul'!;eof 
the winter and Bpring,lcaving only eight to 00 lllCflSUred,1lII in 
the followiog ta.blll:-

(: 2 
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T,\.BLE XXlIL 
TI.e taUtot FlIlU'f'T'-lt,lI'i on "lei. l't..nf fI1tI:",."ml : 0 mMn. a.a! 

the 1'/,,,,( «;",1 /);/ ""' 11 FI~e"'l.!v .. pt'<i"uff'l. 

,- 1m "I 
;;j 0 

" 0 

"I " ;',j " " 
III. :;. j '; ' 

~I 0 

" I 0 

IV, >HI 
"I ;~ I 

0 

v. " ~I ~! I 
~2 1'2:' 

The ."crage beight of the f101fc ..... tcOlll of the 8i~toon ercaed 
plaut.; is here M 'SS icehes; ~Ild thaI or tho eight self·fottili.t;ed 
planu.,s:,·8'7; or M 100 to 70 Dut thi~ difference in height doe. 
not give at all a f&ir id Cfl, of the Yl\8t 8upcriorityof the cl'(lll8fld 
plants. Tbeae latter pl"XluOOlI.\to~elll(lrsiIt)-rOUr flOWCf-6te1U&. 

H eh plant producing, on an I\"e.-.ge, enctly fOllr fiu ... cr-flU::wH; 
whereas tho eight sclf·furtilised )111018 produc«l. only fiftee n 
flower-!ltem.s, each producing lUl avcl'ab'9 only of 1-87 8telIls, and 
thoee had • le1<8 luxuriant appee.mooo. We may pulthe l'(l6u1t in 
another way: the DUUlberofflowcr-atcmlou tllocroued plants Wall 
to tbolie on liD equal number of 5e1f-fertiliBed planl. as 100 to 4& 

Tbreecl'088Od l!OOdij iUllstato ofgcnninatiou wen) al!!o plllnted 
in three lCpara.te poll ; and three eclf-fllrUli8ed IJOOds in the 
!ame lltate in lhrCll other pols. 'I'heIIe pluta were 1I1'-'"lforo 
lit first eIllOilCd to no competi tion with one another, and when 
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tor .. 00 out of UUi):ir pot. into tbo open ground tbel wore planted 
al a Uloourate dilltaD(l(l a .. rl, MI that tlley were upol(:d to mnch 
~ .o'fcre oomllCtltion Ihln in tho Jut OMO. The longest leavOl 
OD tbo throe crQl6(:d ptaolll, whco turned (lut, e:I[('I(l(l(ioo IhOlie on 
the wJf·f",rtililiOd pJauta by" mt're trifle, ",ix., 011 "II average by 
'17 ol an incb, Wb(lll fully grown the three cr(lll(l(J plllnill 
proo.Jn<'OO twenty-ll!J: flo'll'er .. ttllUl; the two tallest of whicb on 
MCb plant .. cre on I.D "vtl1l¥O M·().I incbN in height. The 
throe IM!lf-fertilWed. plantl pro.loood twenty-three lio'll'er-eiemll, 
the hro '.Heel of whicb on e.cb plan\ had au .'!'eRgO heigbt of 
-16' HI incbCII. So tbat tbo ,difl'",rtnoo belw~'(ln tbeee hro loti!, 
whicb hunlly oomllC\ed together, i, mncb 1_ than in the last 
CIIIII when theN WM moderltely iiOvcrv oowllCtition, nawely, &II 

100 to 85, iu.lltcad of lUI 100 1070. 
TIt. f.l«u OR u.. OIqrriN9 of ;""'I'c"'"'''9 d'ItTtiil FlDt«n".. 

tl", "., .. Pla",. iUII ... l pf ~""9 dUlirvt lod;,·jJ",d.,-A fine 
plan\ growing in my ponieD (ODe of tho (un-going It'«!linp) ..... 
oo'fcrcd .. itb a nel, and iii. fIowens "ere c~ "jtb pollen from 
anotl).-r flo'll"er on the Mme plant, an.1 iiI otllll"l wcre fcrti1i&eo:l 
with their own pollen. AII )lrodnoed good capilllea. Tho soode 
from clIChwcrepl"COliIn IIClmrQtewatch-gl!l.88OI,aud nodiffcrenoo 
oonld be pe['()('inld bylheeyebetwoonUletwoloteof~; 
Ind _ben they _ere ",·cigbed there wu 110 diffO;lreooe of anllig. 
nilicanoo," the -u from the aelf-fertililed ClJlllulea'll"cigbed 
7'00 gmn.. ... hnst ~ from tbe ~ eaI""ul.* wdobed 
7'7p-aill" TberclorollKllleritil,ofthep_t'pec1t1a,'II"ben 
iDteetJJ are eJ:clnd,d, ~ oot dne to the irupolenoo of pollen 
onlbe.tigm.aoftboll&llle flower. IMhlotJJof,-oodeandllOl'd
linf{lwcre trollied in elactlythe"wemllnlll'rulutbeprevioUll 
table(XXil I.), exoojltiug that anar Ihe pain of gt'rminating eood.ll 
had lJe,;·n pl .. ntod on tbe oppolfle aidee of eight pots, III tho 
remalninglCClds ... ~retbickly Mlwnon tb"01)poIite ~i<lOIof PotdX. 
Ill.! X. in Table XXI", The young plant. dnrillg the following 
~pring were turned out of their pots, wilbont being diMturbed. 
and ])Ianled in the open groun.l in two row~, not wry clOll' 
toJ8('tlwr,1IO that they were Rubjcd.o;d to onl,. moden.tely lI'ver6 
eom~Jjtion _ilb 000 aooUler. "er1 diff.I1,uU,. to .. bat ooeu~ 
in tho flnst ClperilIMlOt, wlKon tho ))iantJJ 'll"fr6 IlUl\ieCtod to 
*>Omcwblt li(IVl!re mutual COIl)]lOtitiOD, an C'}ual number on each 
~ide either died or did IIOt produco t!owcr-lwma. The tallest 
ftow(.'Mtcma on tho aurviving plantJJ were mcaalll'(ld, lUI lho,,'n in 
the follo'll"mgtsble:-
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TABLE XXIV. 
S.11. 0 figRijla tAnt tl •• Pb.",t ,/~/. 'tr' did JlU IWVJd"oa II Flower

ok 

I~ 
"I 

Ix.. " "'. Cl'uwdo.l PIan&a. "" " 1~' I~ Q 

x. "I '\;* Crow,]edPlut.l. m 
'" ~~j 

". "I 
Tvl.a] InchN. 

1 
99:;"88 
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The M'erage height of the fll)1fer-l!tcma on tbo twcnty-fi,'o 
cro.ed planUl in all tbe IKlt. taken together i3 18'12 inches, and 
t11M of tho twcoty-fj,·c 11161r,r"rtililiell]11lIlLUl3!)'t\:J,ora8 100 10 
!J'J. In order to kst thit reault,thel'lanUl plant:-.dinl*il'llin 
Pota I. to \,Ill. wcre conlli,]ered b,. themflehes, amI tbe a,.erage 
height of thc sixtC1:'n Cf08F{,(]1)lantlis h{'r(l4l'9,l1.nd tbat of tnt' 
~ix~o eelC-fertilillCd ])I&nO; ,tHJ3, or 1\1 100 to 9.1. Again, the 
],Ianti raieed from tbe thickly flOwn I!OOd ill Pots lX. and x., 
which were 8ul~oct(ld to v"ry /lCv{'re mutllll.l eompctition, wen' 
taken by thomselvefl,and the average height of tilenine{,l'O@I;(t1 
plal1n~3!)'8G,and that of the nine IK'lf-fertili.acd plauts 3,j'b8, or 
at. 100 to 00. Thc plaul.8 in these two IdUer polll (IX. and X ), 
aCu'r being mcasurod, were cut do'lrll elO8O to the ground anJ 
weighed: the Dine C1'OIfJOd planta ,nighed 57'GO OUll(.'('ll, ami 
the lIino llClf-fcrtiJiliOd 1)111.111.8 4_ti· :!tiOUllce~, or MlUO 10 78. On 
Ihe wholo we may ooneilldc, etlpocially from tho eviJrnl!e of 
weight, that ll00(ilin/-,'s from II Cr088 betwocn flowcl"II on tho ""nw 
plnnt ba,·o a decided, though not great, a(hanlage over thOltl 
from flowcl'II fertitiaed wilh tlwir own pollen, more l"'l~lIy 
in the cue of tho 1)1&nls Rubjecled to 1\C\'ero mutual oompetition. 
But t.ho Ml"lI.UUlge is mueh IOI!ll than that uhihitt~l hy th" 
Cr(lI....oo.ofr,.l'ringofdistiDct 1,IanIR, for lbei<e exC<.."l'!ClI l],e""Jr
fcrtilisc"d "llull! in hlight IlII 100 to 70, !lod ill tho 1lI1111her of 
t1ower-stclllll l1li 100 to Ill. Digitllia 11!U~ dilr~", from ]pomo'lI, 
IOJ alIIlOllt oertainly from lllmul11ll, as ""ilh thtw.l 1"0 ~]led'~ 
I etoi3ll tictl\'ocn tlowen on tho I!Ilme plant did 110 good. 

CALCEOl,ARlA. 

A. b ... .,!J"!'e'I"- m,vl" ..,ilA ytllo~jI<J,,,"" Uo/cW ,~ilh purpk 

The flowCl'II in thllI gell11ll aro eon. .. otru("h,'{IMQIIIIOfl\vourur 
IhuO!'t elllloro croes-fcrtili!llltioo,·lI.u\l)lr .• \Ud,·I'JIOD rcmarluit 
thlli extreme CIU'(l ill U/lOO!IS8.rylo exclude iu"-OCliI in order 10 
l,reeervc any kind true. He adds tbo inleru;ting statement, that 
wlu:u lbocoroll.~eutquitea,",y,illf<t'Ctll, ... far l1li110 h/lSt!eCIl, 
no\'crdillOOl"cror visit Ihe flowcrs. Thill "Iant i~, hO\\'O\'~r, f;l,:lf· 
fl'rtilo if in,;ects 11.1'0 cxcludNl. So f~w CXl",riments "'"ere 
mado bylne, that they are lumJll worth giving. C~ nll'[ 
IIClf-fcrUli>jC(} seoda wel"O sown 011 OPIKl~ile lIidCl of a pot, !Iud 

• llHMbrllnd, u quoted by t 'G, .. tdeD'·r.'CJ.ronide,·I~,'j:I, 
II. ) 1"lIt •.. Die Jldnlchtung p.:i:l1. 
<ItrBhnneu,'I87:l,p,m. 
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lifter fI timc the cfOIIsed IIOCdlinW' slightly exCEeded tho ~lf· 
r~rtilisod in height. WhclI Ito little furtber gl'Own,theJollgc,;t 
ICllvCli on tho former were very !loar!y g illcbCII in length, 
whilst \lU)l'O' 011 tho self·fcrtilised 1)lal)t!! were only 2 inchea. 
Owing 10110 accidcnt, and to the pot being too small, ollly one 
plant 01) oaebaido !;'TtlW up alld flowered: tho ero88C<ll)illllt Will! 
19J inches ill beight,lIm! Ibeself-fertllised ooe 15 inchCII; ora.~ 
100 10 7'f. 

LIYAILIA VULGARIS, 

Jlhl\!!~lIm('nlionc<linthointrodlletoryehallt('rthllttwo 
la'1W will of Ihi~ 11!lIut were raised hy me mllny yOOl"!:l all'o frow 
('I'0Il->0(.'(1 and ,,,,If-f ... rtilif'C(! i!CC(\", IUHl that thero was II ('(I1l~pi"'lI
Oll~ dilferenee in hei!!lit and gell('ml IIP]ICl\rllilOO between the 
two lot~. The Irilll WI\!! 1If1('rwllrds repCIIled with Illore Cftl'O; 

Imt II~ this '1'a~ 0110 of the first p]aute nperimellted on, my 
IISIIII] metlu:xl WI\.!I not followed, 8ce<1H wel"'l'l taken from wild 
plants ~"'lllg in this neivhbourhood and rown in poor lIOil in 
Illy garden. Fi,'o I)llluts were coverOO wilh a nct, 1110 others 
i'('illg left exposed 10 Iho becIo, which illce88flntly Yi~it tho flowefR 
of Ihill ~pe('i('!<, and which, neeording 10 II. Miiller, arc the 
exrlll~h'e rertilbel"ll. 'rhis excellent oil@('l\"crf1'!Ilarkll· that, 1\1\ 

the~tij:(llrn liet!between the anthers Ilud illlllRtUro lit tho III\mc 
lime1\'ithlhem,I!(')f-fertili!ifilionillll(l6f;ihlc, Bntfofewseeds 
111"'1'1 prOOuf'C<:i bYI)l'Otecled l)lants, that the pollen IIml stigmnof 
the III\me flo'l'er l'('('lll to havo littlo IIOW('!" of mutual inttmction. 
Tho ClllOl'COl Ililmts bore llumerous CnllO!l1les (onning solid 
flpikCl!. Five of th('S<) enll>'ulell wei'll e){llmined aJl(lap)lCfIf1'd to 
('Ontain nu e<lulil number of !IC('(\"; lIud thCIIC iICing counted in 
oue rIIllf\ule, wrf1'follud to be 166. The fivollrotoeled plllntlll'l"O
dUC"OIi Rlt~th('r ouly twenty-five CIIIl!IuIcR, of which fi\'o were 
lnuch fiucr thau 1111 the others, lind tllCIIC('(Illlaillffian Ilvemgcor 
:2:-I'!; !;CC(is, with a Illaximum iu ono CiI]lIlul0 of fifty_five. So that 
thcnulllh('roff'C('(l~ ill tho eap"m\('II on tho eXl106lXl l)hmts 10 
the averago 11IImll('r in tho fill('l;t CIIJlI'uice 011 tllo protected 
plants Wflllll~ 100 to II. 

Some of tho ~pollllln('(lIl~ly self-fertilif'C(1 seedB f.rom nnder 
th(' net, IIU'\ /10m!' I'('((I~ from tho Unco\'ero:l plllnt~ llaturnlly 
fcrtili .... ,l IIlHlailuOf't ('Crtainly intcf1'l"ORI'«\ by tho bc6I,w(,1"'I'I 
/IOWU N:-Jlal'l\tcl~' ill two large ]lOls of the SlIme aize; ro thnt the 

• , o;e Uefruchtung,' &c. II. ~i9. 
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h .-o I,.t~ of _lIinj::ll ... ·('«' oot lIul'.it·.'h~1 to any mutuAl 001111lCti
tinn. T1ln .. ofthee~II.\allt. .. h('n in full fiu"('r...-(,rD 
~n.l.l,ulnO('&n)1falllak('uIOI('I{\('tthetallf'jOtl'hUlI8; 

I.loeirhda.:-hl4 "(ere 7:.7:,a".1 {ij Inel .. ;a'·('l'aIrinjt7·Ot!iu 
bt·ia.:-ht. 'fho thn>etallCt<t or all the 1 •• .>If-f('rtili_i 1.lanis1f<'ftl 
tlwu Nlrcfully ""\('("1<'<1, and their Il('ight, W(,11l GI, u!, nnd 5~, 
aWI'!II.:iug r,'7J in hl·ight. So thnt the untumlly ('~lllhmt8 
1I'(eI'C to the 6l)OlI tnll(\()wliy IlClf-f('rtiIiJ:led Ilhllli.8 ill height, at 
~t u 1I111<'i, all 100 to 81. 

YUU8CllK THArll"l. 

T1,,'fl',",ertlof Ihi' Illallt arc fro\U"utl,d I.J' Urioll8 U\8IlCUI, 
r hi ... flyhy 1_. for thc 8ftkeof thepolltll. H.llilll('r,b01' .. eVer, 
lI&II .. h\1l1·u ('Die I3cfruchtun~: &c. p. '-'17) thAt I': II,"gnIIIl 
~1'\·1<"'llljlllltedrolllllorllect&r. Tbearrauf::('llu:nto(lhore)>rO
dlU'1i"1;! \lrpn~, IhOlI¥h not at all tollll'it-X. ruon", rro.!-fcr
tiI~ti"II; ami e"CD di~tinct Jlpecil1l art' Uni'll el'Of>O!l(l, for a 
1rf'lI'"·rllulIll..."o(naturallyprodu('(. .. lbyl.ritl,,I.Rn,lII('t·II1111O.('n·OO 
ill II.i. fll'UUS limn in alll}()llt any othtr.- l'icn·rthcllWl tho 
p"'lCnt ~ () .. ,<!jCfl ill pcrfucUy I!Clf·f~rtil(l, if iW'l'<'t" lire <'Xcludoo j 

lor a plullt protootOlI by I!. nd W"" All thkkly loodoo with fllle 
ell",ulOi Ill! tho IIlIrrolUld ill~ 11Il,,"(J,·crOO plsuls. I'~,,", 
,~ .. ili4illmth(>r IOl8l!clf-fcrtila,for""llle l)rlJ!('('todrlant/jdid 
IIOt ~id.l quito 10 mao,. CAp6ulOl .. the aJj"inill~ \lD{"(j\-.:red ... , ... 

Planlll (If 1'. IM~. had lINn lIIi .. 11 (ur a cii1.tinrl 1,11'1_ 
from .. lf-f •. ·rtiliee<lij{\C(Q; and some Bo"'crll on th .. "t;C I)hmts "cre 
tipill "'.'\r·f"rtili .... ~I, yi('ldillg lit"(.'(i of tllo _"<)II" 5<.Jf-f"rtilll.eJ 
prIll'rati"u; a.lldotl.erflo ... crs ... ·ere rl'OllW<l ... ith )".lItll (rom a 
di.tiJt("1 plant. The _b thull proolucOO ..... 'ttl .... ,,·n on the 
CJIlPIlI'ih' ,q,10fI of fuur IaJge poL>. They fn.·nllinat.~I, ilO,,·tl'"cr, 110 
~llarIY(lho cl"Otlll>Cd IlOCdlilif.!1lj.:'clliralJ~·e"lIIill~ull 61"81) 
thai I wufl.i.llet08ftl'"conlylioixl)fIinJoftll]IUIIIlj.:'I'. Th('MtJwhcn 
ill filII flow~r were lll<'fll!uro<:l, IiII ill tho following 11I1.le (XXV.). 

Wehtro!lE'f\ thllt two of the ~lf-fcrlili",.1 plAntll cxtte<:1 in 
belJzhttl.d rr~l oJlponenls. J\("'(:rtilcll'MthC'a"eragelieight 
Gl thtlAix rn_.I!llallt.8i11 G,'j'SI illt"iIU,III1.1 tl!At of tl.tJiix 
III:I.rn1ili ... ~II'laDtaL6·::;incbel; or .. H~t,-,b6. 

• J h .. ,·'t ... n .. ttriklng .... foundpo_logwil.!;'JlJun .. t,,( 
rI.lo.tJ(t',.umoc.lJfrochhybrt.t. Liull.l:'«. IJ.<.t: .. ul.,.. J'I.~J I . 
...... """ I ~ Mil,,'" IUId fp"ili. 
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YASDELI.lA NnUIULARU·OI.lA. 

Soed.ll were sent t-o me by Mr. J. Scott from Calcutta of this 
Sleall I ndian wood, which bears perfoct and clcistogcne· flowers. 
T he Iil.ttcr il.re extremely smnll,imperfootly dcn~loJ:~)(I,aml nc\·cr 
Ulland, yet yield Illcnty of !lOO\1~. The ]lCrfoot and open 
flowers are al.11O small, of a while oolour with ]lIlrplo marks j th"y 
genernlly produce l1l»I, although the ooutrnry has hccn 
nssenoo.; and they do.110 even if protecteli from insects. T h{'y 
have a rather eomplicaloJ ~Iructure, alHl appear to be ad il.pled 
forcI'0!58-fertili!l8tion, but were not f'a rofully Oll:runined by me. 
T hey are not cu.srto fertilise anificiallr, and it is l)()/'\IIibl" that 
!!Omll of thll flowers which r thought t!mt 11m.;! succeeded in 
eros"singwereaftcrwardll sponlalloou.slyself-fcrtilised undcr the 
net. Sixieellcapsulcs from thoerooscd perfcctflowl'r8oontainoo 
ou an avcrtlb'C ninety-three !!C&I.s (with a llIM;.imum ill ono 
capsule of 137), and tllirtccn ffil'lSulCR from tho self·fertilised 
]lCrfoct flow\'rs C()11taillC(l sixty-two seeds (with a llllUimum in 
one captmleofl3.'); or as 10010 67. But I suspect thnt thill 
eonsidcru.blll CXce&l was llt'Cidcutal, IlS Oil one occllsion nino 
crossed CIlIJflules wcre oompa.rC<.iwilh !!Oven sclf-fertiliSCII cup
~ulC>! (both inclnded in the Ill)()\'e nllmher), and they oontained 
nlmOtit exactly tho l\9me nverage nUlilher of socd. 1 may add 

·'f hoeonvenieuttcrmurcVi ..... tlHticlounthe!,l'CdCllt~nns in 
to!Je~ ....... prn~ by K uhn i" ' 1101. 1.dtung,' 1~i.i7, p. W. 
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tbatBl\eenraIIllUla.rl'O!D.elr-rcrtitDedel .. u.t<~fI"wenl'On
!AIDOII "0 ao .... el"afC8 IIilty-four IIIMlhl, with a maximum in (IlK' 

"r~hty-.· .. eo. 
Cru'l-t an,l .elr-fertili.-J _hi (rum th .. I'f·ril~·t 10111"0'1'11, auJ 

<lll ... r _It I'n,m IIIl" I!II.'lf-fertili .... ~1 dei~t')Re1le fI')1II"O'rtl, were .:I1II"n 
in BI'c pow, eaeh divided mlllerfid"l1y illto throe rottlllllrtmenta. 
'rho lOOOo.l!illf.," wuru thinned nt lUI Mrl~ fI.!-:U, II) that twenly 
plfl.llt11 wcre left ill eaeh uf the tlll't'C tiiviJliollfl. Thoen",:«'<i plants 
whl'n in ful1t1oweravera~ ·I·a indl{'ll, IlHlthelM:lf-ftrtili.scd 
plaotll frum the I",riuc.'t Bowen -l'<.l1 iu('IrOil in hcil!lJt; (,r &B 100 
to 9'J, The .'If-ftrtililed plant. f ... ,m the tle.iat<og-oo 80wen 
a'cn~ 1·00 ind'llI iu htittht; II(! Ihat the e...-I ,,·ere in 
h";,,h~ to H_ latter plants AI 100 to !.It. 

J ddonnluool 10 romr-ro a,,"in tho ~rowlb or plAnt. raised 
from e~lan,I.,U-rtrtili1eo:lllO.'rle<"tBuwen, ami ol,tainrd 1111"0 
rro.ll It)ta of IfItIIIa. Tbeee weft! .. IWU on oPlllMit(l Will of five 
poll!, but they were not ~nlllcicntly llulIJII..I, .. that Ihl'y ~w 
nth~'r erolll·Jed, Wben fully pown, &11 t1l.- aoo,'o 2 ill('beI 
in hl'il!ht 1II"C", llel('('tod, III below thill Jlu.ndanl hdull: rejected j 
thofvrlllor oolJJjiJltod of forlY'IK!"cu c"*'flOl all(1 forl)·-<Ollc &tlf· 
fcrtililJ(>(llllilU\lIj thus a grealer IlIlmil('fof tho ('n)llll('(llhall of 
thc ••. M-fcrliliOlCll "lantl grow to a Iwight of "001'0 2 inch.... Of 
tbo e~1 pllUtl, tho h'enty-four t31181t ,,·ere nil an a'·c~ 
3'6 incbl.la in height; wb.i."'t tho h.-cnty·f""f tallOiot .M
fcrtilileolil!aUt. ,,·cre S'SS inehOl in a1'era~ lu."',.:ht; or aa 100 
to 9-J. All Ultile planl.ll were Ihen ('ul d'l\ll"ll t"lIe to tho pound, 
and tho r"rty· .. ·,·cu c~1 Il!ant.lI'cighl.1 lU'JI)·S (mlillll, lIud 
Ule fortY-Illlo Iclf-fcrtililed plant. weighed ts,-;7 ·'l f!TI.iulI. There
r,,", In equal muuber of ('~ and .,lr·r"rtilu.e.1 1II"ouid ha,'o 
h"en 10 -.·h otlll'r in wei"ht aalm 10 !.I7, }'rum IhO!l'C lie,enJ 
ta..:ta 111"8 may coneludo that tllO ('n_' rlllltl Iwl .mue J'('tII, 
though YeT'! lU"III, advanlagQ in IIt·hllit aIH1111"ei.:ht over tllo 
.,If-fcrtilille<l plllllts, "hen gro1ll"l1 in ooDlJX:lition with onc 
IlIHlthu, 

'l'hocl'OIIC\l plants were, howo"cr, inferior 10 fertility to the 
llelf·( .. rlililied. Silt of tho tlnest plantl 'I1""ro .,!{'('ll.1 out of tho 
(nrtY"""CIl eJ'OlJll.J Illaul.ll,lu,1 ,ill: (Hllof tho f"rly-<ooo lelf· 
ftlrtil~ plant.; and tllO form<-r 1'",)0.111(' .. 1 !i!I~ ClI",uICl, 1II"hil5t 
the lItter or ~If·fertiliaed Il\a.obi l'roolu.,. ... 1 7:.2 rapauJ-. All 
tllfllle ralJllulOlwCJ'O the product of c1ei..t,,,.· • .lIlo 8<IWCI'II, for the 
pisliltl (lid not bear during the wholo of Ihi' _>II "111 peri(l('t 
I\owen. The IOOlUJ were oolUlted ill rell elcillt.ogcDO cap.uloe 
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proo.iu('('(1 by th(· {'_d "lalit.., Iud tI,I·lr l'fel'1lFfO numht'r W&8 
16· -l I'l'r r.), ... nlc; 'li"bil~t ti,e uuml>t·r ill ten e\ei_to,relloO CIoIJlruiot 
)In"lu('fJoi b,. tilt! alf-!crlili ... ,! plr.utJJ ..... -l'J'''; W &8 100 to lOG. 

I II. Gr.. ... XERL\CEX-GasKllIO\ l'U'Ot"LlS"-. 

III a.",ncria tho lIC'-cl'Il llIlrill of tJlI'Ifl<.,w('r Ire armnged on 
1It~lrly tho I0Il.010 "Ian as ill lJig-italia,· Iiond mOOIt or 1111 of the 
!lpoo·jtlfl are di('hogaIDOU8. PIllJIu 'H're nliHt'o\ from 11«',1 8('nt 010 
by t'rih: lilill~'r from South llmzil. Sc"tll tlmn,", 'litre enllM'd. 
with ),,,II.,n frumldhltinell)llul,lud produ<'('oj een-'II eB)JIJIllt:ll 
containing by "-!light 3'01 pain of aeOO', Sel'en ji<)'1H'rI on the 
MIDO pllnt.! 111'('1" (crtilj"jOO lII'ith their O'li"Ii pollCD, and their 
1It:1'Cli ""1 .. ,110. COlltailloo. emctly too Mmo weij.:ht of ~. 
U('rminating ...... ,1. were pliinted 011 OJlTl"*it(l mea of four pOIlI, 
An,1 .. -hl'lI fnll, P'O..-n u-.urcd 10 till! li,_ I.f thtir I«IH'8. 

fULl( XXVI. 

~, c.::~r·U-~~:f1AD~ 
I. 4'JI :m 

I 2~1 ~'71 

Il I 
., ·'1 
" "I -----

I &1, 
:!91 ~!I 

I "'I "I .. ~ .. , 
--
I 

Tho a\'(:rn~[(llwisht oftho ('iftht {'roMed plnnlll i~ S-:N)6 iuelle!<, 
IIHI thllt of tho tight self-fcrlil.iJjod plllnhi 29·14.; or .. 100 
to 00, 
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1\'. LAIJ1AT.£.-s'IL"-U, WC(lIH:I.-

Thit ~lIIfiCl, unlike m, .. t of the olhe ... ill the _me jrellUlJ. 
yieldJ A ({OO(I many_Is ..-hen illlll'CU; AI'Il C%el\lded. I galllerod 
ninety-('i)(ht C8!,*uICi produced by 6o\l"~'" ~ll"'nl4nooUldy &elr. 
fcrtilitod under A llet, and they oonmin(,1 on an llVerage 1'15 
JIOOd8,whillitIi01"enartifieillllyferti1i>tedwith their ownlJOllen, 
in which eMO tho 8tigma will hllVO retCh'ocl plenty of pollen, 
yielded ou au AVem8\' a'3 _III, or mol'(l Ihall Iwiee u many, 
henty Ro"'e ... ..-,,1'(1 e~1 "'jlh pllllen from II dilltind IlIIIUI, 
and twenty..-ix w.:ro&elf-fcrtili,~1. There YaI'IIlO (m't tiilf.'rent:'e 
il, tho Ill'OllOrtional number of OO'li'e ..... '!tieh Ilrod\lood 1'8pf!111f'11 
by tbt'fle two pl"(lOOlil>('t!,or in thfl number of the contained &eeda, 
urinthewoighlofanaq\llllnumberoflMl('(lll. 

!:ieelk of hoth kiuds "'ero .-own mtlll'r thickly 011 O\))lo8ilo sidee 
"f throo polA. \\1N>n the -tlinj::ll 'li'ere abllilt 8 iDCbel! in 
height, the ~I showed II. aiig'1il .. 1""lIln;..'\· ol'cr the IM:lf
rl'l1i1i",~1. Whell 11m-thirds pawn, Ihtl 1"'0 tall ... t planl.8 011 
l'8('h 8illoor~h pot weremeAAUrocl; thecn_,taw'I'!IJroIi J6'87 
mclll,., and tho IIClr-r"rtiHilod 11'75 in hl'ighl; ()t All 100 to 71. 
Whcli tho [lllmtJI wcro fully grown BIlII hlld dono Rowcring, tho 
tll'Ot.allOlltlllnnt>lon ooch Illdoll'eronl,'11iu IUOIltiureli,with tlw 
l'tlIultl! ~ho'll'1' ill Ihl) following tn~llo:-

'fABLI: XXYII. 

, ..... , ..... 
~~I ~:. 

"I 

"I "'I 
'" '" 
"I " " " 

.".. adPilrable moc"-niea] 
Ul'lalionllft lhi.genu. {or 

=1~~n:taO:e ~~ri;~~,;=C!i 
~l. 8~~I'c~~:~~~~:i~~~'7,; 
Ibo;i .... 'eral ....... lu. 
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ltllmybehercll(l('llthatl"ldlOflllllRi:ltllllC6tc~II)lantii 
uc«><b in h(·ij!hl itll II('lr-ft'rtili8t'd 0ppoUl'ulj 1110 ("nncr 
a\·<:~Zi·Nin,·I,,·~,"·hil~tlh.·lIixt.II{«l .. lr-(crlilu..."I'laDta 
llTera""l..121·16in('il'~; orM1OO to 76. In aU lill"l'(' l'0t~ the 
flmj,l,aut .. l,il'h ftowcrOOwalJl ('l'{II;>ot,\1 Qllt'. All tll(>('\"('lIl.oOI:t! 
l)lll.nt~ I''h...,th~'r rl'Ollll~.14(~J 80"'('"', .. -hil~t all t1Hl .. U-fcrtilillt'tl 
to!-"ethcr prll.!ul .... \ only 232 flowl'l'IIj or nil 100 to 57. So that 
Ihccn __ .\ piallUlili thiKl11'poctwtrc farllloroprOOuctivctlHltJ 
the~lf-rcrtili"" l. 

Oalounr Vl"LOJ.n 

Thi~ I,l.nl lxi~t~, OC('I'l"dinl( to II. Muller, WHit r two (omlf; 
Ollt' hCnIlIIl'hroolitoJ Blld ~lronlo!'[Y I>rotel'ftllliroue, I!O that it ill 
nhnn~t C<'rtHill 10 he fl'rtilillld by p..,1l1'1l from nnotlwr HnlH'r; 
tht' othrr (onn iNeIcluah"cly (l·ma](',haaa IIlllIll!l'r oon)I1I1.Ilud 
11m,,! \.( OO\lI'Me ho rcrtiJi>ll<d loy IlOlku m.m II lii_linct ,,1&llt 
in "r<J..r to riel,1 any..ru.. TIKI pianlll 00 .. hi!'b I experi· 
Illilltt.1 "tIC hl'rnl&l,hrodites; liw1 had I"'~'n cnltinte<i (.,r. 
l<ln~ ' ... ·riool lUI a J.,t·herh ill my kitchen pnlt-n, and "'-~ft!, Iikl' 
III) lHallY IOIl~Llth·"tCl.I pirulta, utl'C'llll'ly 8t(·rill'. All 1 fdt 
doubtful nhout the 1I]X'CiHc 1111111(' ] II('lIt ~I)I;o('im{'nll to Kew, nnd 
"lUI lUI><\Il'C<l that the "I'oei('8 Willi 0" 1'~Ir"'rf" My ]llalllll fon ne.! 
0111' ~l eIUlDI), an,1 JllId 1'\"jdt'lllly 8l'n~d from a Ikin!!le nx.t 
by 8i,,1l1tl1. In astrid 1If'IUW:, thl'fernfe, thl'y all '1('IMI~1 to til(' 
... ml· individual. lIy o'!it.·t in U,_'T'iUkUtillP; on them 11"$>, 

lil'llll,-, w uc..rtAill "I""Hller t'r'(WoiD~ 8n""l'" I •• me by plantl. 
hn\"iuJt di~tillct 1'OOtll, hut all (kri\"td _':Cllnlly fnJlIl the MillO 
illdh"io!tml, would he in any I'CIIll('('t mom It(h-nntngroull thal\ 
l'ICif·fl,rtililoatill\\; 1lIl<1,\Il"'OOnJI~', t<)rair<er{)rfutlll'6 triRl llOOdlin~ 
whi~b .. vult! f'OtlRtitute really diJ<tinct inl!i\·idual.... &\"('ml 
,,'anti! in the ahoYt! clumll .. ere ('(l\·~n..l I,y. lid, and abont 1 .. 0 
.iuZl:n.eN!< (many of .. hkh, ho"'"cvcr, ~re IIDlftIl an,1 "I"iili{·I"t'<I) 
\nmolotail)(~!f"'mth,·fto' .. trflthna8pnlltalloofu;ly.,lf.fertilifill. l. 
Thl'n.'II111ilH!l'r of Ihcl)IDubs"'"l're [o:(t UII('()Vl'rro and wen, in· 
('C"'''llI\ly ,-isit(..i l,y 1l('('/l,1IO thut th(')" WCI'(' dOllbt!\'&II rl'()N<f'ti 
by them. Thl10Q eJ:p(lIIHIIIlantA yiri.kd ratill'r more ami finl·r 
lOt ... ! (but ~tin \"ry r'1r) thllll djd till' ('(IWm.t I'lan~ The h-" 
ItlLl Of.HhltllIlioLtailled .. ('J"(' Jl(1'«l1 011 {.",.".jtl' Illdf'llof hm 
11OtiI; tI\I' _ .. ,lIilll!" ",-ere cardully ol .... ·f"n ... fmm tb('ir firlot 
,,'l'I:,,'th to Illaturit~·, hut tlley did III>t (liff"r al any I)('rk,,[ ill 
hcij.:'ht or in \i~()lLr, the imporlflll(,(, of Wllidl latt~r o~rvati"l1 
we Hlmll IJI'('IIl'IIt1y 1«'. "hen rlllly ~rown, the IIt\le~1 cl"OI<>o(;d 
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plant in Olla pot wMn "cry littla tnller than the tallCf1t self
fertilised plnnt on the opposite side, nnd in the other pot 
exactly the reverse occurred. So that thl,l two lotswero in fllCt 
oqunl ; lind Il CtOllS of this kind did no mora good than crossing 
two floweMl Oil the same plant of Jpemcen or M.imulus. 

The plnnts were tilrne.l out of the two pots withont being 
fli~tnrbod. IUld plant()(i in tho open grotllld, in order that tlley 
might grow more \'igorOl1~ly. III the following StllllDlet all tile 
I!Cllf-ferliliscd and some of the qUMi-crosse<l plnnts were covered 
h.I' a net. Many flowers on the latter were ct'Ol;Se(\ by me with 
polleufrolll o.distinctplant,nlld otherswero left to be crosse<l 
by the booR. These q1Ja~i-crossed plants produced mther more 
I<t.'Cd than (liel tho original ones in the grcnt CIUllIII when left 
to the lIcti011 of the hees. i\lnny nowers on the self-fertilised 
plants wcre nrtificilllly IIClf-fertilised, sud othcra were nllowe<l 
to fcrtili~ t11enL'lCh'e~ spont11l00nsly under the net, hut thc.'· 
yielded nltog<Jthc\' very fow sroda. These two lots of seeds
the product of ncrOllS hetw(l('u dilltiuct !!(l()(IlingE,ins\cad of (U! 

in the Ta.4 CQIIC oo\W(l('1l plants multiplied by stolons. and the 
product of sclf-fcnilirod flowcl'II-were allowe<1 to genlliuale on 
bare SlllId, lIud sovol'n.1 equal jlairswcro planted 011 opposite 
Rides of two large ],lOtS. At II \'ery enrly IIgc the ~l'ossed 
plants showed r,ome Sllperiority o\'cr the aclf-fcrtiHsed,whiclL 
WM ever afterwards retained. 'Yhen the l)lllnts were fully 
b'I'OWll, tho two tnllCflt erossed lim) I.ho two tHllost self-fcrliliored 
plants in erich pot were mcasure<l, as showll ill the following 
tn1>le. 1 rcgret that from want of timo I did not 1llCf\~nre n][ 
the]llliJ'llj bntthe tnllcstollcnch sidesoolllcdfllirlyto!'('prcseut 
the avcmge difference between tho two lot~. 

It"h.,.. Ind ••• 
26 24 

" ~l 

n " " "I 
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'L'he IwC'ra(:{, h<"ij!ht of th(' (,1"011""II)Jllnv. ill I,<"re 20 in<"h(>l1,lIuII 
thAt of tiM.' ... U-futiliJoe<l l7'E!; I.r lUI 100 to) 86, But this ('J:,~ 
of IM'iJ,:'ht hy no IDl'SDJI Fiv"" I flir j.I"l of the vut lI1lpcriorily in 
-ri/Z'flur"Clhe I'~over the .. If-f~·rtili_II.lant.. Tbe~.,j 
80'll'('re<.1 firoot.n<l pmrllll ... , 1 thirty lI()w('r«tcm.~, lI'hilst the ,,,,·If
f.·rtili ... , I I'l'Ol.luCO"oI olllyli(1;«'II,or half the numlll'f. Tt1l'I1O\.II 
Vil'n) then hedt!~,,1 out, ami the ")\)UI pNlb,I,ly ('time out of tilt' 
Ilolt1lAtlhei)\)ttomAlHi tllIIJlaid,.llheir io('Nlwlh.Early in th(l 
f"l1owing lIulUlIIC'r tho I!Ul~ri(\rily of Ih" ('1'1)1<0;(,1 1,IAuts, owing 
to Iht.ir in<"N_ hy ~t.ll"nll, OVe'f til<' ... ·i(-(~rtilil«l 11\1IIlU! WQ.Il 

truly lI'oo,j('riul. In Pot L, Iml it "h"u1<l be remelUbC'red thAt 
wry la"" 1101.11 hAd hem ,,*-.1, th" m'IIl dump of ('~ pllna 
~'alIO by H inchet! aer.:.-, with tilt' talh:,.t IItCID, lUI yet youull, 
5j inl'he.iu h{'ight; whil_t tho ehlllll) of IK'lf-f"rtililled 11111UU, 
on the opJlO"'ite !lide of the MID" 1)O)t,"'" olll,. 8j by 2\ indl(W 
N'l'OIIII. ";th the tallest young 111('10 I inl.'he. in height In Pot 
II" the elnmll of eto.ed I,ianu ~'allij hy9 inebea 1t:!'O!II, ";th 
tbe 1lI1l('O<t young stem 8. iueh(lll in height i ~'hihit thl' dump or 
IIClf-fl,rtililll'(l plAnuolithilolillOl!litoNilloo(thelJll.lDellOtwtUll2 
by H inches &cl'08!I, with till' tllllcat young litem G iucilCli in 
height. 'rho cl'OilIIO(l planlJi durillg thi" _SOli, lUI during tho 
1"",1,lIoWI'1'Od first. Doth ilIa el'ONl8(l and Mlf-fartilillCd pl&1ltll 
being left froely expoeeo::l to the 'ri&itll o( 1)('1('11, manifestly I)rodu('(l(l 
murh !Dore Il00(1 than tlldr (rnud-l)6rtllU,-tbe plant.!! of tll8 
ori",.iual clwnp still gro~'inll: dOlMll by ill the .me ~rdcn. all.1 
Olual1y left to Iheaction of tim bt«o. 

Y. ACA..<\,'[IL\CEtl:.-','III:SBDlOIA A!.ATA. 

h &111_"' from IIilJehramr. d,..nl'ti"n (' Bol Zeitttnt:,' ISG7, 
II. 2:;t.) that the OOII!<Jli.·UOUII 8o~'('1'8 o( this 1,I&nt af'6 adapted 
fnr e~("rtili.u.lion. ~lIill!l'l wtf'6 11I'ioo rlil!C'd from pur
('b""",,1 aoodi but dUrill1l: the early IUlllnK'r, wlu.'n liMit CXj'l(!
rimcntt'l Oil, thoy were eltt('mf'lylll"rill',lllallY of Ihe I\llthcl"ll 
t'OutHining ImNIly IIny pollen. N"ytrth('lt ..... during thCl1.utullln 
IhOllO IRllIe "lautII !<J1OuUr.noomily 1II'()(Iu('(.l a ~'OOd many IIC(I(h. 
TW('lltY-fli.l fio"-ers during the two )'('81'11 ~W{! crossed with 
l)()l1l'11 fr(lln II. dil;tinct pll1Ut, hut Owy Jidd(~l ouly clowu 
<'81*ule.; Imi tiM'fle routa.iood Yery f~,,' 1I(.,18! TTentr~i~ht 
flo ... e..,. ~'Cr(l ferti\iso(l ... itb I'rnl"u f"IID tho ... 00 flo .. cr. and 
thOlll yil!lded only t('n ('8ll1rt1iCII. wludl, hO'Kover, OOIIllIinoo 
rather mON! _I thlln th(' ('toaItI)(l C8(l1l1lle.o. Eight pe.ira of 
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f,'Crminuting I!OOds WCr(l phl.1lWd Oil opposite ailicsoffivopota.; 
Il.UdOlll.()tly half tho cTOIlIICd Bud but( the self-fertilised plButs 
Clceeded their opponents in height Two of Ole IIClf-fcrtilised 
plauts died young, before they were mCtl8l1red, Dnd their cI'OSI!Ild 
opponents ,,"er(l thrown away. Tho ail remaining l)II.i1'8 grew 
I·Cry uncqmdly, !lOUie, both of the el'OllSOd and self-fcrtilised 
plantll, beillgIDOroiJUllltll'ioo'iStn.llllll the others. 'l'he/ll·orage 
hoigh t of the orossed ph~ ll ta II'US 60 inohel'l, aud that of tho sclf
fortililiCd plants fi5 ilichCll,orll8 100 to 108. ACf088,lhef(!foro, 
between (listinct indil'idunls Ilere nplJen1'8 to do 110 good; but 
thia result dcduood fronl!lO fcw]JIBnts in Bwryatcriloooudition 
and growing very uncqull.llY,olJ\·iously cnunot 00 trusted. 
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CII.\I'TEI: 1\', 

Ct.U'lna.t:, P.u'.U"EII..lCz.&, Ih:nl),,~ at, 

B ..... ,· .. 01. no('t •• fro:.o.~1 and Ielt·{"nili ... ..J pJant-Grftot ~tr~'<'t of .. 
fro. "ilh .. Creal! .1<N'k 011 Ihe w(,tght 0/'111" olf*I,Mug-l btri..o 
wub.,U.ta-I'aplIYer ,aJfUrn-E.o"IJ • ..!,olhla ealir"ml ..... ~lill'. 
r ......... rroo.ol with .. tr ... h ltoei< not """II "lj:'OrOlM, Lut mort 
f"Mikll,."lbllllo!lf.fertilL..-docedlilllt'l_lletoedalul('&a .. dod",.. ... , 
llWIuy Illoli .. lo.IoalllkriJo., .. -ith IlIdr 0 .... poll.o_Vi,.I. Im.],.r. 
"MI.I.·rilll t'ffi.'t'uor"~"-Adooi .... ti ... t1i_Dt.IJ,I,inlumfoo.'li'l~ 
-YI.arlAocuJata,c_dph" .. t.bardL}'\.aller,but"'o~rut ill·lh." 
the iodr.rcrlil~-Diallthu. C»J'Yf'I,b,Uul, cl'tMl'd and IIlr.rcrtili",-~1 
I'lall"'C"IIlI .. redrOl'f"llrP'lletlliucM---(;IftLelfc~oI.cmoiI..-itb 
.t .... I, Itock-Ullifllmloolourollbe tl<nrfriOBth.Kl(·r .. tili«d 
,'!ftlll...- l liLi»cuilt.rrieanUI. 

VI. cnCClFElliE.-BI!A88ICA OLERACEA. 

"or. C{Jlltlf,E.trl,lJoranCoUa!J'l'_ 

'!HZ fio'h'"' of the (,()lIImon C.bbai:l' Ire lIdapted, .. 1II10'lfn b,. 
II. Muller: fur en.-fahlimtion, and llhould thill filii, for .dr· 
f"rliJiAAtioD. 1t is well hOlm tllIlt the '-lI.rietiee"r(I el'Oll>oo flU 

lllrgely hyinGeet8, llmtitill inlVO",.;jhJ(1tornil'lC Ilnrclicindsintlit 
-/lint pnlcn,irmor(l Ulln one killd il in Jlo,.-erat the .me timl'. 
C.hl~inooereflJleet.W'CrenOIW'I'I1t1ttedform"('l:Il('rim{·nbl. 
,,~, IIfl"r th(·,. bad formed hcad~, thc)" w"re often diffieult to 1Df'A • 

.. nrc. The flOll"I'MtCllllI alfl() ditlh mlll'h in heigllt; and • !,oor 
Jllllnt,.-iIlllUmetim«t1u·ow nl18 llip:herl<tem thlln that of a lilli' 
Illant. 1IltheI8Ier('1"llCrimI'1l11l.theflllly-gro"·Il ])lanll;~"l'rcl'ut 
do ... ·n lind weighed, and UleIl tbe immense advantage from I 
C~ l«ame manif..,,-t.. 

A sill!-!Il' ]lllInt of the IboHI "aril'ty "'1\11 ('()vl'red ~l"ilh I ntt 
jUl't b(>fof(\ flOWerilljl;, Ind Willi e~1 ""ilh pollen from allotht'r 
1)lant of the ""me ,,met)" gro",i!lg el~ 1>1; and the fl('VCU ('a ll< 
~I1I{'1O tllUJI produced t'Ontamro OD ID "'1'1"I~ 16·811l'«i~, · ... ilb I 

• 'O,eDel'ruehtunr.'<l:I'·p·13l1. 
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maximum of t_~nll in one eapllule. Somo f10W(M! _ere uti
tld.lI, kit-ii rtiluol, bot their eaJ'~<ulea dId DOt eontain .0 manl 
~fI .. t11<Jo18 from f10trerS 8pOQtauoow.II IeU-t. rtiliflt.t.l uncI"r 
thtnd,otwhi,(oh.CIOOIIio.lerabieDomberwetOl'rodueed. Fuurtuen 
of till ... latter eIIl"'u1~ ooDtaioed. 00 .n .... erage ~ 'I 1Il'Cd1, with 
.m .. imlllnillOllooflcnl!C(l(l!J;lIOthattilellCt'd!Jinthot~ 
tllllllUICtlwl'reinnllmllCrtothOl'lllillthoJ!(llf·(crtiliMXiellllllUlll8tt.l1 
10010 2;,. 'l'hl,lI(llf,fcrtilisOO8C'('(u,Ofty-<,ightofwllichwcighcd 
8'I:I!i p:n.inll, Wl· ..... , however, a Iitlle fin.·, than 111<:*1 from tIlE' 
('.--..1 ear",ui('fl, ftft,-eijtht of wWeh ... eillhro 8'76 ~n& Wbt:n 
10· ...... '<III.re l'rOOlIctol, t'- _m oIten to lie better oonriIIhW 
ADd to lie bean-r than ... ben manTare "roduoed 

Tho two lot. or __ ds in an equal lltate or gcnninatioo .. en,: 
pl.nk..J, 110100 ou oPllOIito KidCl of • Kingle pet, '11(1 .>mo in the 
o,,,n 1Z"r'Oull<l Tbe young cro.eed plan" iu the 1m at first ex· 
m,lu.ll>,.1illlein height the .M-f.rtil""!' tl~ n eqnaJJcd them; 
"de then ... ·n •• uJ lastll wen! 'Fain Tictonou" The rJanta, 
wilbunt being ditotnrhud, ... ere tnrood out or tJ,., loot,and I,lantod 
iu tbe Ollen grouodj .uol .ncr gro'fling for Il0l110 time, tho 
rl'\~ IllIluta, whirh lI'ere.n ofuenrly tJle .... me IlciEtht,c:r.coedl. ... 1 
IhelM'lf·fcrtiliJo«<ionll8 by 2 inchca. When thl'y tlolI'cn'<i, the 
HowcMtCIUI of tho tallest tro.'l(l plaut u«It'd~1 thnt of tile 
talk .. t _If·tertili ..... ..! I'lant 1'16 in<'liea. Tho otlwr ICt'ldlings 
wMeI! ~re planted in the opED pxlllD<1 stood "'\IRBI~ • .o that 
thl-,. di.l notrotnl"t,e ... ith ooeaootruT; nt'Tt'I'lhtlo._tht('~ 
"Iantaeertaill1rff".'wlDa ralb.'fpeloUor Il<'ighttl .. n tl,o.U·f.·r
tili ..... l; but no m.'&I!utemCnl, 'Kero made, The ('lOIIIl.! 1)\nllU! 
whkh ILad bct'n raWed in tho 1'101, and IllOlI8 "lAntOlI in tho open 
~ .... ,und,.11 ftowcl't'd • little before tbe .If·fcrtil-.I plant.. 

en..- ,,~,I ttI/-/trliJo-J Plt ... ufl/ eM,~ OftWnl.tioll.-80me 
a. •• ~,.. on the et'OMll'd. planll of the \Nt ~'Pf'ralioo ~ro again 
tI'-..l .'ilh I)(,II<-n from .oolbcr el'CflJll.ltl Illnot, and IJrDlhloed 
Iilltlearll1ul~ Tho flo1l'er8on Ihe .,It·fertilitlld I,lant.()flbo 
IMtgencmtlonwcrOll.lto\ll'OIltofcrtililJOlhclUbC\VClBjlOlllAuoolIsly 
nnd.·r. net, nnd thoy Ilrociuced IIOlUoremnrk.bly f1uo earllluies. 
Tltf> t'KO loll of _II thUll prodnct'\l [((,nuinat(.,j 00 and, and 
~h,:ht r-i'" were 1,Ia.ntcd 00 OJ1I~te!lid.,. of fonr IlOW.. Theae 
,.-uta were m..nred to the tipl of t\wit BYM 00 the 
3ltb 01 Oelnhtt of the IUle rear, autl tbe eight cn:.od JIlanu: 
a\'OIl"IIlf.'I.Iinheij:htl-l·-lincbelJ, ... hilllf.tbelt.u·r.,rtili.eda\'c~ 
",-." ... 'Jio<,hCfC.aothatthec~'\IIl'e",.littleinfcriorillll.·ii:'hI, 
u 100 to lot'G, Dr tho Stll ot Juno of tbo rollo.ing yOILl' th..., 

JI 2 

f hOiries rWln nlin 



tOO ell",,,,l". 

planu had grown much bulkier, and had begun 10 form 
hoods. The c~l had n01l' acquired fI marked 8ulleriorily 
in ~neral appcarnnce, and an::raged 8'trJ inchee in hciOlht, 
"Witt the self·fcrtililied .,'cragod 7'tl1 inchefl; orNllOO 1091. 
The 1)1r.nt8 were then turned out of their IJOUI alld planlO(\ 
undisturbed in tho open gmund. Dy the 5th of A uguat their 
heOO8wcrofullyf,mnOll, hntl!everalhadgroll'lIl1Ocfookod that 
their heights could hardly be measured. with nccurooy. Tho 
crossed planUl, however, were on the whole oons.iderably taller 
than the self-fcrtiliscd, 1n tho followJng yenr they flowered j the 
cl'O<>I<o.'(ll'lant8 flowICring before the I!Clf-fertili>\ed. in throo of tho 
IJOtA, and at tOOIllWl6 timo ill Pot n. The ftowcMOleIDll wow 
now meIIJ:Iurcd, &J; I!howJI ill Table XXIX. 

TAIlLt: XXIX. 
J/6.U"",d to tOJl&of P!Qwcr-ltwu; Q'ign."jinth,,'a "'loUlf"l'ollem 

WlUnrA/~ 

I er::~ &If.(~:: r.-... 

~91 -H 
39, ~l 

S'i 38 ". 3;;1 

" ". " "I 
4~ ". " I :WI 

3~' ~I 

T .. tali.1Bches. 3ug',i> I 

The lIine f\0Il'er-stcm80n theel'OllllOd piaul8hcrelwcmgcH·og 
iliChes, alld the nine 011 the /le]f-ferlilised ])hlUis 39 inchC8 ill 
hcigili, or as 100 to 95. But lh~ !'Inall diff"renee, which, more
o,-cr,ckllCn(1.cdal~t"-hollyolloD6orthellC]f-f<:rtilisedl,lani" 
being ouly 20 il1ehes high. docs not in tile 1(...,,1 6ho,," too ~·ru.t 
I<u]x,riority of tho cnlll8ed over the edr-fcrtiUIi6d. piants. Doth 
lotH, including Ihe 1'11"0 plunt.8 in Pot IV., which did not 
flower, were now cut dOWll close to tLl' ground lind wwghoo, but 
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tho.oe in Pot 1I,wert! excluded, for Ih('y hlltl bef'u a('t"id,'nlaUy 
injured hy a fall during tmn~l'lnDtation, 1100 011(' "'"till allIlOl!<t 
killed, Tho ei!\,ht cl'08lle{l IllallU~ weighed 219 OUII('('<O, whilst tllO 
eight .. lr·f"rti1i~l l'lnnl-'1 weighoo Oldy 82 OllllOOl!, or .. 100 to 87 ; 
110 toot tho,ullCriorilyoftile fonn('rov('rthe latU!r1u.-cight.-.. .,..l 

Th~ f."ff(d. 0/ u CrQIIIlcilfl "/f'tM ~tQ(:k,-Som(' lIo".crs 011 110 
('IW!IOd Ilhmt of lhe Inst o r F«.O('OlId ~1I('l'RtiOIl w('re (aliliecd, 
wilhout beillg ClUIll'Rled, by 1)011('11 taken from a 1,lanl of UIO 
IIRmo va riety, buillot relaled to my l'\anUl, and broofl'ht from a 
Illll'!!el")' piniell (..-h('Doo my .... '(18 originlllly camo) llaving a dif· 
&':reDtMOilulI(\MIJeCt, Theftowcrson tho I'Clf·fertili..oo plants 
o{lll(' lut or scoolld generation ( Table XXIX.) W~1"Il allowed 10 
(erti1i.~· Ihemseh'f'II s,JOntanoou~ly und~r a net, ami yielded 
pl"nty of 1!CCd.~, Tht'110 latter ami the en--.:illOOdll, un('r gennj· 
lIatirlS" on !laud, Were ) llInted in )1ftirs un the 01'11O>I11e &ide~ 
of !!ix lu~ potll, whieh were kept at first in " 0001 !\,n:enhoUlle, 
Early in Jnollll..,. lheir h('ightt.f'I'e ml'MurOO to tht, li)lll of th('ir 
lean_' The t1lirt(\l'n e~ plalltll aTertlged 13'16 hl('hes iu 
hei!;ilt, and tho Iw('l-.-e (for on~ had dk,l) Ij('lf·f~rtili ...... 1 I,lan~ 
IIn.'ro.gcd 13' 1 inchCII,or lUi 100 10 101; 80 thnt tbcaclf·fcrtili8('(1 
plllnill ua«ioo by Il little thocl'ON!ed plants. 

TABU XXX, 

WeiaM f!! P/«llt. «/let' tfl~ IwrJ./VI"'fTWllltw/" 

111 

v. "1 
\'I. 1iJ61 

---1- - - -
Toul i.oo.>..... 649'00 
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Early in the IIpring the pitl.ullll were gmdually hArdened, and 
itlTned out of their pots into the ollen Il'fOllud wi thout bC'ing 
cllillnrbed. Uy tho 1.'1\\\ or August the gl"lllltt.'f Illimber had 
formoo fino ilCII(Ili, Lut I!CI'cral grew extremely crooked, from 
!laTin{\: IJ«;D d",wn np to the light lI'hjl~t in tho groenho\lll(l. 
All it was _"""I,. llOlf,iblo to measure thdr hC'ightfl. tile fiuCI;t 
lliAnt on each si.loof{'3Ch pot 1I"lUIcul dO\ll-Ilc!Ofl() to tho grollnd 
Ind IH·ighcd. In the Ilrecedingtable1\'e]Juell'K:n"O<ult. 
l'hcllixfilll'l'tt~l!Jla.nt'A"Cl'llgel~·IGoun('Cfl,'II"hiM 

tlw Bix finC!l\ IIClf·fcrtili!O('(1 Iliants avclIIg(I only 23'7 OUJlI"aI, or 
Il~ 100 to 2'2 Tlli, dilfcrcno: flhows in the cI~",t tnaUDt'r the 
enonnoull benefit which tht.'8C plants dcrin'(\ from n cross ";jth 
ullothcr pJtl.llt belonging to tho lII&illC sub-vllriety. but to 110 frel!.h 
lllock, ami grown dUliug at ioa.st tho three llroviolUI ~~ucration8 
unJerllOmewhat difftrcut oonditioll8. 

Til. 0IIPri-g J-- " Cllt-/eal'td, C .. TW, apd .,rYgaud tMi.!~ 
1"nl <-'"*'9" cr-t III.ltA II cwI.-l«Jl'!Id, cllrlm, lI_d tIIIN'l9QW ""-"f"'MI GWlIo:Ir, _pared will III. _/f-/c,lili>«J (JIrpri .. y 
Jrom /4.! hw I'"rid.a.-Tm. trials WC1"Il made, not for 1110 
llakeo!oomparingtho growth of the el'OIIII('(illn(lsel!-fcrtili;;oo 
tlC<'dlillgtl, but beean8C I hnd !J('C1l it stated that lh('!!C "lIrietie~ 
\\ould Dot nalllrnUy interel'08ll \\hen growing unooyered and 
n<'3r one another. 'fhia statementl)roved quiteerronoons; bllt 
the white--green yanl"l "''&II inllOIlle degroo III('rilo ill my garden, 
produdng little pollen ami few IlOOds. It 11''' thC1'\'fore DO 

wouder thatsoodlingJI rnillC(l from theself-fcrtiliN>d 5o"enof Ihis 
vari(:ty 1I'ercgrco.lly elt('t'Cl(led in ilcightbylM.ledlingMfrom.croBfl 
!)1.:t .... <'Cn it and the moro vigorous criDl80Il-gre!'n 1'1Ioriety; and 
llQthillg lDOro llood be llIIid about this eltperiment. 

'l'he M'OCIHllgs from th()reeil'roealel'O!;ll,lhati~.rrom thecriDl-
1I011-gJ'C"n variety fcrtili80d with pollen from the whi!ll-groen 
"llri{·tY,olfc r III 80mcwlmt more cnrlouB cn.«', A {CIII' of thetiC 
('n_...! IlCI."dUngs reverted to a pure greeD nrle!y lII;th 1I1cir 
1(ofl\'Cf\ ICl<II cut and cur1cd,/IO that they werealWf.:l:ther ill III much 
more natural i;{ale, and th_ )lantlJ grew more ,-igorowily and 
taller than anl0r tho otherL Kow it ill a IItrange fact that a 
IUndl larger nUlIlber o! the self-fertili.t;cd seOOllllga from tho 
crilllllOll..green Y&rittythll.northce~seOOlill~'1I lhusreverted; 
amllUlIJ.COlllICqUCIlOO the 8elf-fcrtili.t;cd II('(!dlillJ>l p:rew taller by 
21 inehCll on all an'ragu thall the e~ lIClodliD!>". with which 
tll('Y w('re 1)llt into ooUlIlCtitiOll, At first, how~v('r, tho cr<aed 
.~~lIingli e.J:C('(!(]ed the IIIllf-fertilised by lUI 1II"~raJro of II. quarter 
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or all inch, Wetlll\~JIC'(' Ihntroversion 10 11 more IUltnraloon· 
,Iilioll acled more powtrflilly in favouring U16 ullimllle gro,"'l 
of the>oo Illllllie than did ft,ClQIIIIj bntitshould be remcmb"ft'<1 
thll.t Iho crot!'! WJl,8 with a l!emi-llterito variety luning a feeblt, 
(,()Ihtitlltioll, 

hU:UIII1:lIBEl.l.ATA, 

I'flr,"~il"'" 

This varicty proJucoJ Illelily of spontauoou~ly IIClf·fl,rtiti..u.1 
IJe(l(I umkr Il IIcl, Other panla in pola in tho ~nhotUlO were 
loft uuoovcwl, lIud Il.8 I II&W snlall fliCli \isitillg Ihe tloWIlr8,it 
lOOmed probable that they ""onld be illtercro;"oo, Conl!eo1uently 
aoeda supposed to ha",o ]J('('n tlmll c~>d and lIpontanoou~Jy ""If· 
f"rtilillCd ~ wcre IIOwn on opposite 1Ii,lca of 1\ pot, The 
Ielf·C"rtilised aeedlinga gJ'Ilw froln the firMt fluicker than the 
ilUl1tlOllOd elUMld IIOOI.Iliub'l\ and ",-hen both 101>1 In.'", in full 
Bower tiw fenner wore from 5 to G inchCII rugber thall tllOCI'OML~I! 
I f'l'eOl'Il in my notCIJthat tho eelf·ferlilillOdi!ll'«llI from which 
IhJ'1IO eelf·fertilised Illnntll Wi!rc mi.se<1 were not 110 well ripellOlI 
a~ the er0ll8cd j nlld thi' I111lY lJOiIIIihly lu,,"o C1UIlI.,,<I tho great 
difforcnoo in thoir growth, in a 80mewllllt anAlogonli IlIlUJner 
M()('Cufl"el'i\\'iththeIlCIC·r.,rtili.liOdplaJllaofthoehrhlh(renemtion 
uf JpOUlUill. raisod from Ullhc.lthy parents. It is a curiol1~ 
cireulD6tanoo, tbat two other loti! of the above IM.'(l(J;j 'l\'ere 
IIOwn in pure saud mixed whh bnrnt earth, ami therefore ,,-ith· 
Ollt an, orga.nic matter; nnd hero the 1lU1'llOfW'Ill CI'Ol'-...:"j 
IIOOdlingll grolV to double tho hoightof the IIClf-fl'rlilisod, before 
both loll! died, ftlI IlCCC8ellrily ooeurred At An early period, We 
"hall hereaftor meet with IInother calle aJ)llflI'Cntly analogons 
tOlhi,ornlCrisillthelhird~neratioDofl)etunin, 

The Above self-f~rtilieed l,]nnlll wore allowed to fcrtiJiIIO them
IICJvell again under a nct, yielding IIO'lf·fcrtilisc<1 planla of the 
>IOOO!l(lgeocratioo,Aod U,esupJl(*dcl'OI!IlC(l ptanUt"'ereC1'CQe(1 
by II01IeD of II distinct pla.llt; Lui from 'lll'tl.uiof limo thil was done 
in n eartiC8ll matlncr, oomcty, by smearing 0110 hClld of e:JJlIIoded 
f1o"'ul'lJ ol'er anoUler, I sbould have thought that tlus W011l<l 
hnl't) 8l1ceoodcd, and pcrhAI* it did 110; but the fnet of lOtI 
of tho I!elf-ferti\i!!O(11lOOOli weighing 4 '87 grain" whillit tho sarno 
lIumber of the sUPllOeod c~lllOcd, weighed only 3- 57 grainll, 
doetlnotlookHkeit. i'ive IlOcdlingll from each lot of !IeedJJ were 
miMld, and the sell·fertilised Illanla, when flll1y gro'll;O, uceeded 
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ill avemge height by a trifio(viz. '4 of an inch) the five prooobJy 
cl'()6Se(iplants. I lJa\'o thought it right 10 givo tlliscf\Ilellndlbo 
lust, bccll.llll(l had the BUPllOSCd crosood plnnts pron~l superior 
to the self-fcrtilillCd in height, I should have assumed ~'ithout 
doubt that the former had really boon crotlllOd. As itv., I do not 
lmow what to oouclude. 

Being lUnch surprised at the two foregoing trials, I deter
mined to ma.ke nnothcr, ill which there should be 110 doubt about 
tho crossing. 1 therefore fertilised with great care (but all 

IIsual without castration) twenty-four flowers on the supposed 
cl'OSi!Od plants of the IMt genemtion with poHcn from distinct 
plants, and thullobtainoo twenty-one capsuica The sclHcrtilillt'd 
plants of the last generation were allowed to fertilise thcm.seln$ 
again under Il not, 3ud the SC(.'(\lillgB roared from theso soois 
fOfmed the third IlClf-fcrtiliscdgcnemtion. Both 10tsofscOO6, 
Ilfter gcnninating on oore sand, were l)lantco:i in pail'!l on 
the opposite ~hlCOl of b'o IXl\:.!;. All the rcmaining JIOC(is were 
wwn crowded 011 opposite sides of Il third IXlt; but as all the 
Heir-fertilised soodlingain thislattc.r IXlt died beforo they grcw 
to I!.ny comidemble height, they wero not mCMured. The 
plants in 1'ots l . and II. were measured when between 7 and 
8 inehCOl in height, I!.lld the cl'Oll!!ed cxooeded tlwsclf-fertili8Cd 
inll>"l.'mgc height by 1'57 inches.. When fully grown thoywere 
llgain measured to the summitt! of their flower-head!:!, with the 
following result;-

TABLE XXXI. 

S-l(·r.rtlllO<dp",." 
uft~ThlrdG ..... 

The avernge height of the SC\'cn crosacd 1)lant.s i~ hen: HI' I :! 
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iudit'll, In'.llIlIt or tbe""ftIl1Clf-fcrtilillOtl pilomtIJlG'8'J,oraa If.., to Ni, But .. the I'lallbl (11\ the III'tr-fertili....t .we ~w 
vt'T)' nlK'lUlJly,thii ratio cannot be fully t"~tal,anJ ~ probl.bly 
too Ilil:h, In hoth IJOtB a ~I plaut ft ...... eml befnre aDY ODe 

or the .'If-f('rtililll'I. Th_ ptanbl lII'('re Icrt uneovcrerl in the 
groellholll!O; hut from being too mu(,h crowded they "'cro not 
very productive, The fI(l(l(b from !Ill IMn'cn plnnta of both Iota 
WCl'(Ooolll1l<:d; thecrouod IlroducOO 0Clf), alUl the IOU-fertilillO(l 
1M; or lM 100 to 7G, 

CI'fM ~.Jrm Stock,-From the doubt. ~u.etl by tbe two 
firutrialt,inwhiehitwaanotkno'rll..-ith«rtaiutytillttbe 
IltalltIJ 1 ... 1 been e~; ami (rom the ~ p!.anbl in Lbe 
II\..~t I!li:lleriUl(>nt having been put iuto c .... mpetitioo wilh "la.nUl 
IIl'lf·fcrtihO!OlI for three g('nemU(lI.III, lrhieh IIlI)reo,'cr pc. \'C'ry 
ll00qually, I l'(!O!()in ... 1 to t"epNilhc Iri"lOilala~_le,aud 
in a ratiICr dilJO"'t"eui manDt-r. I olownru _II of the !<lUD8 

CrillUlOll varicly of I. _Mhd£,,,, from anothcr nul"fltry ,anlen, 
aud rai"""I))ianw from them. Some or thello )llaolll ... em 1110"'00 
to r~rtiliMl th{'I\ltICh'CII l!pOutanootl81y mulcr a net; olhcn wcre 
cf'OllllC<ll,y pollclI !.Ilkcn from planlA railOd from IIOfl(I 6Cnt me by 
lk DumtldofromAlgiers,,,·herelhellRnlnt-lllnnbllul.{l bccIlCIlI
livAtt.lrorllOll\(l/lCncmtiollll.. Th('JlJ6latterl)I&IlI.difl'crodinha\'· 
in~!l.le piukin.l!tcwlofcrillJ.8OO tiOlr{'rw. hut ill noothcr I8J18d. 
That the c"* had been elJcctirn (thoull;h the 8011"Cr1I on tilf'Crim
IJOO mothcr-lliaot had,.cN been culrltcd) ........ ell ,","1'Ir1l ... hCll the 
tllirtyer<:Wled IIOOIlIinp80" .. erod, rort ... mly.fOUJ'oflbem l)rodUCl'(1 
pal..,,,inktlO\l'cl1l,exaetlyliketl}(llJ(lofthcirrathcr; IhcNl:othera 
having ennUI(MI f\I)\H!n1 {'Deily like 1110118 of thcir mothcr 
and like th,"" of all the IIl'lf-rcrtililed III'8(lIillf:ll. Thia csoe 
oIJ'·naftOO<lirl!<tr.n<-eofa~lt ... hidi not rarely folto.... 
from ero:JMlil1g varicticJJ haring dilJl'l'I'ntl,. c<)i<l'I1rod fIu1rera; 
!lAmely, that tbecolOOl1ldo not blend,lmt n"'t'lllhie perrottI,. thOllO 
either or the rather or mother phull. The IIOOlIII of both loti!, 
IIftcr ~nllrn"ting Oil l1li11(1, were Illllllhxl on oppoldte ~idCII or 
cijl;ht (lolJ!. Whl'u fully grown, the 111l.nUl WI'I'(! 1lI(1Umrod W 
the IJ\lUlmi'" of the fiolrcl'-hC8lk, &8 "10111"11 ill the rollO'lril1g 
lable:· 
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The 1I\"('rRl!C height of tbe thirty ('1"08.':;t)(j 1111mb! ill 11cn-

17 -84, nlHl that of the twenty.nino self-f<:rtiliscd plants (on.' 
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having \li&l) 15·':;1, or as II') to td. I am 8I1rl'n,..~1 tiUlt the 
dilfj·rtllleoe di,1 not pn.lI"e 1!I<,!O.·,,·hd greater, C(m-.i\lering that ill 
thel""t UJlcrilll(>nt it v. ..... a .. IOU t.) b6; but thi~ latter ml io, M 

befol'O (·xpillincrl, 'iI1\3 Ilrobahly too !\'TORt. 1IlIliould, bOWe1"Cf, 
00 ol"of;01·rl"(!d. that ill the I""t l'l l",rim,·ut (T"bI6 XXXI.), the 
CTI_, I Ilbllu crnllpetotl with p!anbl of the thinilei(·fcrtili.sed. 
j(I'I1.·fllti.)IJ; "'hUstin the )11'("mt calle,planUl deri\·.,.1 from Il 
(>" ... \("ith.f""'h .bx'k ,,"U)"·I(.I with aelf·f,·rtililoW I)iauta of 
th.lI",tgeno·ratiou. 

Th" ('"--"I plant. in the plUll'uleaae,&IJ in tbe 1a.~1, were 
m,,1'0 (,-rtile than the IKllf·f"rtili ..... I, hoth Iota I",iug Itft lin· 
em·"n.1 in thegroellholl>ill. The thirty e~1 phlnta IlfOlluced 
wa 1It'<ld-beflring 8o,,·er-lu:'I\,ill, All \\"dl 18 IOmo hend .. which 
yi"lrI"dno~;\\"herolllthot""entY·lliIl6Ielr.f,,rlilillO<.iplallta 
pn)(luN.1 ooly 81 1IOOo.1·llNring h-u; therefore thirt,. loch 
plant. wool,J ha-ro proJuoed /:13·7 heaJ.. We tbtU jret the 
ratio ,., 100 to til, rur tbe Ilumloer of -'-bearing 80"1!r-'-,", 
1'fU>IUN!(lhytbe~llIlI<l.-lf.f"rtililu.lplanta. ll<m."<Jver,' 
number of IOO<I.bearing IItl1l.1l. from tbe ero.. .. 1 l)lIm,"" 0010-
,.0&1\0<1 wilh thel!lllUo lIumlocr from Ule IIClf·f.·rtili8l)(1, yitldc..1 
1'<.'t'o18 hy weight, ill the nltio of 100 to !tJ. Cumloining thC80 
tll,\I eh.'lUl'lIta, viz., tho nuullx'r of ,,-,cd.heariog IU.o1(Q Ilml UIO 
wcil\"ht of IeIlda ill each h('J&ll, the IlruJudi'l"eJ~ (Of tbo~.-l 
t<) thr .·I'·f.·rtllW.l planta ........ 100 to> 75. 

TIlt! e,,_..t &nd .elf·f.·rtili • ..t -U, which n."mt.illflll ark!" 
the a"o9"e pe.iu haJ been plantud, ( ... 100 in a ltat<) of p-nnina
ILun 1I1L<1lOwonotlO\, wl.'rellOwn oarly ill the yml" ootof doors 
in two row .. ll.allyof tho .'If-f"rtili •• :d 1C(',llin .... 11Ilfered 
gl'Olltl)·, 11111111 much 11l/l,'E:rIlUIIllx!r of the:ItlIIHillIH!f1 thlln of 
the e"lfIIIc<.l In U16autulIlll tholun·iviufl; MlJr-f"rtilLIIlld planta 
ftN plaiol11_ well-gn)'orn than the e~ pllmLt. 

\'II. P.\PAXER.\CE.E.-P .. p.l.Vt:R H .. Ofli. 

A nHptori"a of P. dllhi ... /ro. t.W -.t4 "I Fm"' ..... 

Tbe poppy dOO8 oot IIIlCI'CUI ueda.., but tbo 8011·,," are b.i~hJ1 
l'Otl>'Jlic-uOU8 1110.1 are vie.itcd by lIIII.Ily policn-coll(l("ting lJoc., 
8i.llnJ beetles. Tho 1I11thel'l .. hl~1 their pollen \"f':ry early, ami 
ill thora. of P. ~Il ... ", it falll on the eif'('U1nf"relloo of the 
radiating ltigmaa, 80 tlUlI thi~ .p(l("iCIJ must ofkn he &l'lf·ferti· 
1;..1; hut with 1'. d"biltm the IIUIIO n.rnlt d.1l'I nut rullo .. · 
(M'('I'lRlillg to IL Mli.ller,· Die Dcfruehtung.' I'. I:!.'i), O1l'ing to 
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tho 8110rtneM of the stamenll, llnl_ the B<)II"('1" happenlI to@taud 
inrlined. The prBIJ('nt rpociOll, th('ref('re, (i<"1CII not IIOCm 110 well 
fitted for self·fertili-.tion All mOOit of tho othcrll. Ncvertlle\(1!I; 
I'. W!/UIOI produero 1)lcnly of <'l'lpluh.lII in II1Y j:(IIrdcn when in!!ectll 
.,'iCN' exclu..ied, but (1IJly late in the!\el\8Oll. I may here add that 
I'. ",","'j.-'rM'IA )lroduN'i! lUi Abundance or IIllontanOOUJlly llelf
fcrtili_1 CBl1IlUil'll, aII Prof('lllHOl' II . Hoffmann tikew~ found to 
be thel'a..c.· SooK'I'!eCiOllofl'IIIftl'(·rtI'Oll'lfr£'f'ly ... ·hcugro'llring 
in the IJIlllle ~lcn ... I h"ve known 10 1)(1 the CMe '!rith P. 
6n:!clfghll.andrtrio(ale, 

l'ltulU! of l'apovu "''9'''" ,..'(,!'e raised from IlE)(ldB IICllt me (rom 
AntilMll through the kindneMof 1)1'. Bornet. ROIliIl little time 
nfter tho flolI"cl'3 had <'XPI'mlcd, !!C"em] wero (o:rti1i!'e(1 with 
thei r own pollen, •. ud othl'l'li (not c/Vltmted) with )JOllen (rom" 
lIi,tinct indhidual; but 1 hal"O I"C&I!OIl to believe, fromobl!e:rva.
tiOPs sul-.uelltly made, that these fioweJ"fl bel 1)1'('11 already 
fCr1ili_1 by theircnm polleD,M thiap~Nl('UlIJ to takeplaoe 
IOOD aft(or their upan,don.t I raised, ho .. e~r, a few .,oolin~ 
of both lot., and. the .. lr-fertiliJ;ed mthu eueedeo:l the c~ 
Jllantlliuheight. 

£nrly in thc following yenr ] !\Ctod dil'fc.l1'lltly, nnel fertiliscd 
.et!"(m f1olll'el'll, very IMlOn after their u ]lnnltiou, ",ith pollen from 
another plant, IUId Obiailll'li ~l: C&p!IIIlee. From c:ounting the 
II!'«ls in a medium~zeel one, I Cfltimatecl that the average 
numl:er in -=h was at least 120, Four out of t .. ehe capsulf'll, 
~pontalMlOUSly Ielr-fcrtilu,('d at the _me lime, .. ere found to 
eontain no good lJee(is; and the remaining ei~ht oontaiul'Il on 
an Iwe~ G'6 iIOOdll per CIlp!lul€" But it SllOlIl(1 be obeened 
thnt Inter in the IlCMOIi the II/Imc pllllllll l'fO(luoed under II. net 
)Ienly of very finOA)JOntnnoolllllyself. fertililM.'dcnplllllles. 

1110 nbo"e two lot", of 1MlI.'d1l, after gl!mllnatinp; on Mnd, were 
" Iantcd ill pUl'II on oppolite Iidc& of five IJ0t8. The tlll'O Iota of 
IIEledlin~, when bnlf an inch in heighl, and again when 6 inchee 
bigb, ""ere nlCallured to the li,_ of their lCMCII, l.out Ilreeenled 

done"(;ntL.:~,lday,or eY~D 
a few I,ou .... fter the Upll.lWoo 
orthetloatrOQlbe ftntday,. 
parti.l r~rtfli ... tiolL bad . Irood)' 
~n clfed«i, .lId. few good 
.-II we", allOOlt inHrI.bly r
dnCilll," ThlIVO'OY •• tOOwft.rly 
• period {~rtilltall"n taket l)lace 
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nu dilfureuoe. When fully " .. ro.D, the fIower-.talb wen. 
lIleasUred w the ioumlnits of the -t CII))WklII, 'Irith U)(I follo_'" 
iogresuJt:-

TULE XX-XIII. 

v. 

.~

" '" " 'if 
'" 
'" '" .. 

The tUteen cl'OMlld plants here ay~ 21·91 inch(M, and the 
fift.oeo IiClf-fcrtilil!ed J)b.nts 19·M inelK!ll in heiRh!, or as 100 to 
89. Thcee plantl! did not differ in fertiht,. u far lUI ooulJ 00 
judged bl the llulOocr of CIIjllJllleli ]lrodnootl. for thtre were 
86vellty.fi,eonthee~aideandlO\·enty-rollrontbo/OClf

fcrtHi8edsido. 

EeCWIOIiOLTZLA CAL IPOIINIO.4.. 

Thil plaut hi fCluarbble fmm UWI cl'Ol'llOJ IIeIOtiliogs not e1-

cwdillg iu he.~ht or Yigunr the lelf-fertilieod. 011 the other 
hand, a cro. gnl'otly iucre.l!eli tho prutiUf1:ivcDCfOll of tbe flowel"8 
ou the parent-I)laut, and is indeed IlOloetilllCM n~ry in order 
thAt they Ihould Jlmduoo Iny 1M.'Il'd.; IDOfOO,·cr, Illants thus 
dori,(ld Ire thCI.ll8eh·CB much more fertile Ullin UIOIO rai;;ed from 
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self·fcrliJised f1owcl'l:l; SO that the wholeadvantagoof a cl'066i~ 
eonfined to the reprodncth'e ~ystcm. Jtwill be lIeeellSnty for 
mo to givo t1lil'lsingular case in considerable detaiL 

Twell'f.\ flowers on SOUle planls in my f1ower-gnrden were 
fertilised wilh pollen froUl distinct plallt~, and Ilroduccd twelve 
capsules; but ouo of these contained no ~ sco:l. The sco:\s 
of the elolen good earliluies weighed 17 '4 grains. };ighteen 
f1owel'l:l on tho Sl\me plants were fertilised with their own pollen 
ami produeo:l twelvo ,c;oo<l Cal"t!;uies, which contained 13'61 
)..'T8ins weight off;CC(l. 'l'hereforeanequalnumber of cl'Ql!SC(\ 
aud Helf-fertilised CtI])sules would have yielded seed by weight 
~111 100 to 71.- If we tako into account the fact that a much 
~reator ]lJ"{lportiOl! of flowel"!! llrodnced ea)l!;uICll wh.m c~l 
than when selHerti1ised, the relMive ferti1it~" of the el'O".w to 
the self-fertilised flowers W!llj as 100 to fi2 . Nevcrthelef~ theH, 
I,ianta, whilst Mill protected hythe net,sllOutanoousiYlll"O(Iue«l. 
II cong[demhlenum\)o,r of self-fcrtiliS<Jdcapsul()8. 

The f;CC([g of tile two lots after gemlinnting on Slmd were 
planted in pairs 011 the oppooite sides of four largo )lOllI. At 
firsl there was 110 difference in their ~rowth, but ultilHutd~ 

tho ('l"Q6l;ed SC('(llingB exceeded the self-fcrtilin;d con&ideral>1~' in 
height, Wi showll in the following TaLle. But 1 bcliel"o fl"Qm 

'l 'AflLE XXXIV. 

- Prof. I1 i1debmnd esped- ~I'em@e eight~".fh·e fie~-.J", ,..hil~! 
nlcntcdon l,mHt8 ;n Gtrma"YOIl fourteen Cl'I-"Iulee from eelf.f"rti. 
" In,"""r o;cale th"n 1 <I;,I •• ",d li~ flow("!';j oontained on all 
foundtil("nlmuchmntetelf·.tt'tile. "femgeonIYlli"e~:thai; ... 
Eighteen <:>II"'ul,8. produ«>d by u&lOOtnl1 : ' J ahrb.fiirWi.'HI. 
cl"06/I·fcrtili""tion,co"tamed On aD Dlttnnik.' B.,·iLp.H07. 
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theca!letl whith folio ... that thiB IUJUlt 111113 ~idental, owing to 
OIlly a fo.:w Illaubi having been lIlca8uro:l, Iliid to aile of the 
aelf·fo.:rtilillCd Illalll1l ha,·ing gro1ll"l\ ~lly 10 a heigllt of 15 inch($. 
The pla.nta had 1)('1('11 kept in the greenbauM, and from b(;ing 
drawn lip to tho li~ht had to be tied to IItitu iu thill ami the 
(ol1o .. ·ing trialf!. Thoy were metuillrOO to tho 8UllIlllillI of their 
fit)I\'er-flWIIlII, 

Tho four erossod planls here average 2!l'G8 inchce, and the 
four IIClf·fcrtilil!Oll 2.j·00 in hcight; or nA 100 to 86, ~'he 

remaining tee(11I were SO\\"l1 in a illll,ro pot in ".'hich a Cineraria 
had lotl~ l)()CtI gro"'ing; "1Il1 ill Ihill taIIO again the two el'Q8Sed 
11iAutIJon the one side gready exooeded in height the t,,"oeelf· 
fertili8ed planlll 011 the oppolritc side, The 1)lanlll in the aboHI 
fOllr pot. from 1\II.,·illg been kept in the pcellhou.se did IIOt 
produce 011 this or allY other IlimilarOOCloljiOIl 1I\11.lIyear~ulea; 
huttheHo1refljonthe~l'lallta""hen&{.'1I.iIl~"-ert' 
mucll more I'roductil"e thall the HOI\"l'fIj 011 the IlE'Ir-ferti1i>-«l 
1,lanla 1II'hell &poin lielf-fertilised. Thcao Illanlll after J;C(.,jiug 
were cut d01rU and kept ill the grt'l.:uhollllO; and in the 
fvllowing yOlr, whell grown a!>"Uill, their relath·o heighlll were 
tt'H!rfIt\Il,1I3 theeelf-fertiliscd Jllanlll ill tilJ'C() out of the fout 
pots w~re no"· taller Ihan and flowered before the e~i 
Iltants. 

C.--fl and W/-1utili .. .q, PilHIII ,{I"~ fY«md r.~.lifl .. ,-The 
f!l.et ju~t ¥"'en "'itb ref']JeCt to the ¥ro .. 'th of Ole eut-down 
paula nuu.ie me doubtful about my Hnt lrial, 80 I dHemllued 
to make IIlIotber on a largtt 1lCa1(l ,,'itb elUllj(l(\ and so.:lf-fertiti .... '" 
1O('l~llin¥'l raised frow the cro6bC.'d and IM:tf-f"rtili>lOO. 1,IIInl>; of 
thfO I/I..~t ~neratioll. Elen!1I pain; .. 'ere raised and groW11 ill 
('(llllllt'tition in the usual manner; and now the rc<'<ult WaJi 
dilf~n:ut, for the two 10111 were nca.rlyequal during their wbolc 
J.,'TO"'th. It .. 'ould therefore be snllt'rfluollI to /o:i\'e a billie of 
their hei~htJi. Wheu funy grown alld meallured, the etQli;l;C(l 
a"cI'IIgt>lI32'17, and the aclf-fertililJ('{l 32·S1 inches in height; 
or M 100 to 101. There was no grea t di/T"l'('nce in Ihe 11I1mher 
of flo,,·cn; and eapsulcs 'Prodllced hy the two lot8, wh"n botll 
were leftfrcctyeltposed to the \'isllllof iu.lM.'<'llI. 

1'1-111/1 ruiMdJrom Broziliatl ~/.-}'ritz lliillerllCut me froID 
Sollih Brazil IIt'ed8 of I)ialllll which were there at<oJOlutely 
,ttrile when f"rtililled with IlOlien from the same pll\llt, out 
".·ere !l(',foctl,. ("rtile when f"rtiliN. ... 1 ".·ilh llOllen from Blly 
oth:', plant. The pialllll rai.!!Cd by me in };lIgiaml from th(~ 
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IO(l('tII ,..ere ellmined h,. Profef'l'lOr "sa Gray, "u,1 pronouIM:OO 
to Idolll; to l.: fnlijorHUitI.,,..ilh ,..Ilich Ihey ,'.ere ide.IlIie1l1 in 
p:e.neral "1IIJaannoc. 'f,..o of 11_ Illnu .. were oo,-ereJ br " 
ne.I,8ud ,.-ere fouud not to be so colllpltitlyeelf-sterilo 311 ill 
Brazil. Dut 1 ~haJl recur to Ihiil IlIl~t in another pe.rt of 
t his work. liere it ,..ill 811ffioe to state tI~t cj~ht 80"'~~ 011 
tht'" t,..o I)laul><, -rljJi;,('l1 ,..ith pollen from anotltcr pIant 
IInd,·rthenet , )lroo l ... ""l cijl'ht fine C$1"'nlef<,cach eolltainillj.(OIl 
III a'-c~ abon! eighty seed... t:ight 80"-el"l on Ihese Il8IDe 
plant&, fertilliocd .ntli their 01nl pollen,lll"Olluood IlIwe o ClIJI'IlIol, 
y.bich oontaiucd on an ", . .,~ ooly b-"\ ,-e 1!CCdz<, with. maxi· 
Ulwn ill one of IIIXlooll 1JI'le(ls. Therefore Iho eroo..-fertili.,;xl 
UllllUICII,OOlllpared,,-ith tholilc\[.f.,rtilioJO(l,yieldod !£iOdlI ill lhe 
mtio of aoout 100 to IS, ThellO p1a.tlU! of Urazilhm ll,u').lIta!;6 
dilfcrOO al80 in a markod lUanner from tho Enp;lillh ))Iauta ill 
producing extremely fcw lpont&nooualy toetf-lcrtilil!ed C$)6ulc. 
under"net. 

er-.:-I and eelf·fertiJlaed IM.'Eds frotn tho loom plant&, aner 
~nnin.tiDg 011 bare '-lId, ,",ere l)tautOO. in I_irloll tho OP)lOIJito 
sid", of fi.e large 1101& The iIOOdlingJI ttlUll ,.isOO. were the 
j.,'I'IlndehildI'Cn of tho jllaulii which gro,.. in Brazil; the parenti! 
having booll grown ill t:nglllllu_ As the grRndplirentl! i ll 
n,.zil Iobsolutcly requiro eross-fertiliMtion in order to y}eM 
any 1IOOti1l, 1 Cl:pectOO that I!elf·fcrtili8ltlou ""ould hne proyed 
'-cry injurious to UJ(lll6 I!tleo.llillgll, aDd Ihat the c:ru<>«<J. one. 
'lrould bye beeD Jtl'CRtly ~uperior ill bei)!ht and ,-jgonr W 
thOll6.-..i1lOd from self·fcrtilit;e.lI80,,-cn!. But t he I'IlI'Illt sho"-od 
t1mt my fl,lItiei)JIltion wa" ~rroooous; for alii in tho wt expcri· 
Il)('nt wit h planta of t bo E ngliilh I>I()('k, M in t he pre&ent 0111'1, 
the Ildf·fertilised IltanU! eXOl'eded the ero;.,;od by & little in 
height. It will OO 8ufficient to state that tho 10nrt..'C1l crot;I;(I(:\ 
lll&uuaveragcd U-G t, aud the fourt('(!11 8Illf·fcrtilised 45'12 
illl'll(!II in ]}('Igbtj or 18100 to 101. 

T"8 E§fd. oj a C.-- .. :itA a/rtllA 5,.,..1-.-1 nu'" IMI II different 
I'IllI'rimcnt. Light fto"erl OD the~lf·fcrtilil<O!tl lllanh!ortbfl 
I""t eJt)lCrimeut (i.e_, grandchildren of the I,tollh! which gI'C'" in 
Bmlil) ",-em Ift'liu fl'rtilisOO. ,,-jth t)OlJel) from t he 8Rmo ) I&nl, 
ami l'rodl1Oll!l fh-o 6a)"'"Iolo, ooutainillf; on an IIYcl'll{ro 27-1 
1'('('<u.,,,,-ithaIll8xilllUIll inone of forty-t wo ",:o:J1I. 'rheilOOdlillgli 
mi",-'Il frolll th{W;O eoo:ia lonncd the scoolld wl-ltl tiJiwJ i-'Ilncratioll 
ofthelJmzilinn~tock_ 

Eight tlowerl 011 olle oCthe crossed plants of tho Ja.,;t '.'xperi· 
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1iI,",lt ""lII croll I 1I"ith politio from aoother j[l"UlJ"hilJ, Mol 
I,,..hu-..J 6"1'0 eapw_ T~ ~otaino.l on an a"l'e~ .:n·li 
... 1 ...... ith.ma1imwoiIloneufli'my·DiDe .. b. Tbo~ 
mo.l 'rlllD theIe_11I may be callud the J,./~ • 

.La.IIY,.,.;-blolber &) ........ 00 the ('.--1 ).lana of the!.. 
tlXptriw"ot werG f.'rt.ilu...·J with pollen from a pl.llt of tbl 
J-:ngll~h "to<-k, growing in my gard('n, all'! which mlh~ haw' 
bco.'uclpoII< lduriug mauypro"l'ioUIIJ,'tJol'ratiooalo "l'f.!r,difl"t:n·nt 
ooodiUon. from thollt! to whkh lhfJ Braxilian p~nitol"l of tbt 
mnt1aer-plant bad ,*,0 nbjet1od. Th,· ... · eij(bt fiowcl"lprodw,,1 
UQI, fOllr CSpAuJ. ... containing oa lID aT'!"" 03'2 _I". wilb a 
UIaD.mUIll in 0Il0 of niDety. Tho plant. ra.i",' \ from tbr'III.' ~J~ 
u"lybeelill.dtbeJ.·"'''',_I . .Allfuuthoaho\"6I\·'·rago:!II 
{'.lon be lTo~ted from 10 f"w Cftpi'IlI..,., Ih" ~glu.h-('I"I_ .. I t'arwllit 
contain",1 lwiroe .. mIlD, .00. aa tM iot('I'\'~I, and ..... t!w.., 
more lIwI t'll'ite .. UWl, .. tbe .·J'·(T1IWw..1 cspr!w." nl.· 
plant. wblcb ,iekl~.,J u.o cspiUIM w..ro lro'll'o in ))"t .. iII tbo· 
gl'U'Dboll .. ·.1O u.t tbt·ir at.oIok' prodocU,c,... Ill""! DOt to. 
fOlllpan...J witb that oCplanttgNmog001 of dool1l. 

Tho aoovo thl\l6 IoU! of ...... I~, vip~, Ih .. ",·1' (,·rtiIiHl.J, int~·t· 
l'I'OIJIMl(),III\(\ ~:nglilll]o(:I'OEIIIt.,,J, Wel'Ol)lanl(',1 in an '"lllIil "t'lk 01 
germinatloll (hlvilll boon III ulloal IIOwn on i»I'Il Mnol) in nu, 
I.rgo poU, a.ch divid • .J. ioto tbrut ~rU b, ~np':~'ial partitiona. 
llan'nlu....·lf·lb1.tli...d .. ...Is gorminattod \>dore o.o..e nl tho 
twoJ CI't, .... .,J lot., and thorr.o.o .. ere or CIt"11'IIfI I'l.jert 1. TIlt 
_.JIiD«" tbu nWtoJ are \.be grea~g .... o .. t.-biklrcm or thu plant.< 
_bkb crew in Brazil. Wb.·u Lht" were from 2 to" i,,,·h,'A 
in b.·tghl, tho tbroe loW were equal. Tb","t", m .... ol\~1 ... h II 
foor·am". JrOWIl, IIDd again wbo·o foil, ,-ruwn. ",1 ... tbd,' 
l"I"alivt· lIl,fllb" ~n: almo5t. eucUl the ..mo al tIwK- two 
aa:'~. r will ci"l'(l 00.1, the lut _tll\.'Dl!!Dlli. The a"'!'Itg' 
III igbt.I lbo· niDd.,.'n EngliatM-fOIh-d plant. ...... tJ·'J'J ill<·beI>.; 
IIJIIIJ'th'1('ill:hw.'lIintcl\'~ )JlIlltll(f"ronltd.I),-l8·3t:I; 
'I1J tb"t of Iho IlhH·t('('n self·fulili... .. 1 1)1'llt~, 60'3 iUl'b!'l!. ~ 
thatw"hnothofollowillgratil8inbtlj.:ht: 

Tit\, t:ill:li..IM-~1 to the .. If·f"rtilool plant., 11>1100 to !1'J 
The }:~~ to the i.nt..rm I plant.o, 11110.) to til 
The h,\o;~1 to the .df-f~'I"tili.:..II)laD~,ull.utollu 

Ark, tbe -.I_f1RUle. Md bel'o fI'ItW·red, aU tbeto plant,.;. 
were COl dUll'll elOllO to tbn (tro1l1l.1 .ml wt'~bt.;1. Tho oiD<'well 
t:nglwl c~ IIl!Ult.wciglKod 18'~ ount'Oli thcl iokn:~.1 , 
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Illauta (with tb<'irwdght <>al<'ulatcd &/I if lherehad boc>n nine-
u..:n) wdgbOO 18'2 OU~; and the nindeen Ii(llf-fcrtilio.tu 
planlJl,21·50ulll'eII.. Woha'l"e therefore for IhowdgLtsof tbe 
throo Iota of "llU1ta tho following raliOl:l:-

'l'he Enl;:lh.b-cl'Ollltd to tho flClf-fcrtilil'O'd IlllUlta, &II 100 to 11~ 
The Enj:lli~h-cro.d to tho intercl"Oll>lOO plantll, .. 100 to 100 
The illh,rcroMJOd to tbo (I(·lf·f<,rtili".,.J "l&l1i11, lUI 100 to llS 

Wethnsl'OOtllAtinwei,.:bt, &II in I'ei,.:bt, thoeclf-ftrtilised 
I'lant. bad a d(·ddcd adfantago o'l"er the En!;:liI;b-c.-l. .nd 
lUtl·rc~pllUl!& 

The rcmainillg 800I:I, of tholbroe kind", wh<,th<,r or not in a 
~tateofg<,rmillatioll, w<,re..own in throe 1011(1: pamll<'1 row, in 
tho ollE'n ground; Imd h<,re again tho eclf-ftrtiliflOd /i('(ldling~ 
uC«'(!oo in height by bl'h'ocn 2 and 8 ioch('fl the III'OO.lingli 
ill tb,' two Giller roWII, wbi<,h ... ~re of oculy ('(jusl b<'igbta. The 
tbn.~· ro1l1l Wf"n'! I<'fi unprot(l('!l'(l throughout tho winler, and all 
tilt' planlll were kill('o(l, 'lrith tbe Clct'ptiOO of two of the 1!('1f
flrtihlil'<l; 80 that lUI f.r &/I UlillilUo bit of Ofid<,noe goes. IIIODlC 
of t1lollClf-fertilisod l)llnt/i were more h.nlythan any or the 
(')'(lAA('(\ planlllorci therlol. 

We thusl!CO that tbe IM/If-furtilised plant. which wcrt) growll 
in the nine potl 'II'CJ'(l enlJerior in height (as 116 to 100), and in 
weight ( .. ] 18 to 100), and apparently in h&nIin-. to the inter
m.OO planta derived from a croa bet1ll'een the grandcbildren 
or the Brazilian .toek. The "perionty iI hue moth more 
I-tl'OOgly marked than in Ute IJeOOnd tr' .. 1 wilh the plants of tbe 
}:nglisbltock,in whlcb theaelf-fertili.std were to the erceaed in 
Ilelgbt &II 101 to 100. .It ~ a far more remarkable fact-if we 
bear in mind the ell'oet. or croes.Lng piflUl8 with pollen from a 
fJ'Ot,b ltoek in the cues of Ipomma, MimllIWl, Uru.ica, and 
lberil-tbat tbe aelf-fcrtililed pll.DtfI f!l:ec«led in beigbt (&8 1VJ 
to 1(0). and in wcigllt (M liS to 1(0), tbe ofl'llJ)nng of the 
Brazilian fItoek ef'Olk'd by tbe Enj.'llI!h .teek; the two steen 
ilal'ing been long subjected to widely different condition .. 

If 1II'e now tllm to the fertility of tho thl'08 lot. of plllllt.fl1ll'8 
lilld I 'l"ery differtnt fOIUlt. I may pnmillO tL..at in fi'l"6 ont of 
the nine pot. the flrst plant whicbflo\\'cred IU.lJoneoftheEnglillh· 
crOMOO; in four of the pol. it WlUltI &el(·fcrtililled lllantj nnd in 
not one dld an iniercro.Je(l l)illllt flowor fil'llt; IOthattb$tc 
Intierlliantll were beaten in thia reaped, &II in 10 many otber 
WilY'" The throe cloeely adjoining ro1ll'1 of Jllanta growillg in 
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tbcopenground f1owtrod profu .... ry,lln'\ tbefio'llfcrI were inee&
IIIUltl-,"iai1Ol1bybeelo, l.udC('rtainr,lbWlin~. Tho 
lIWlDel" in which li(JT(:rll llll.n~ in the preTioWl uperimenUl 
oonUnuoo 10 be allDOIIt st.:>riJe ulong .. tbey1i'6re oo,.('rod by I. 
not, but sct a multitude of <'ap8ulCli humooin.lely that th('1 were 
Ilnooverod, proves how efl'~ctullolly tho boos earry pollen frow 
Jllant to »ianl. My gardener gathered, at tbree IUCff.8IIi,"C 

times, an equal number of ripe ealll!uidl froID the 1)lan~ of the 
three low, until be had oolleetro forty·lI"e from each lot. U ill 
notlXlliliibletojudgefrom8!lkrnalaJI~rallcewhethcrornot8 
Clips-ule COlItaiWl any good...oo.; so toot I opened all the cap
lules. Of Ule forty-fivo from tho Engli~h~ro88ed Illauta, four 
..,ere emply; of thoee from the iulertl'OlllOO, five w(lre empty j 

and of thole from tho aelf·f.diliolOd, nine ,,·ero cmply. The 
N:OOBWere counted in twenty-OlKlcap8uleet.t.ken b,thanoo out 
ofCIICh 101, .nd the n.venge numb<:r of !leeds ill tho CIlptiuloJI 
fl'Olll tlK> L.nJdLlb-c.,..oo pl.ntl W&IJ 67; from tho inlertnaed, 
tJ6j and (rom Ihe scIH"rtili.d,lH'ij;2. It Ihertforc folio,", that ...... 

'fho forty·flvo carof!ulOl (tho four empty onca in· 
cluded) from the EUf(lillh.cr'l)8l;Cd plautl! contained 27-17 

The forty·flvo capsulOl (the fivo ('mllty onOl in· 
eluded) from the intert..-i planta oootained 2"210 

The forty·ft\~ eapllulCII (the niDe empty 0001 in-
cluded) from the III;'lf·f",rtililed planu ooutaillOO 17-16·7 

Tho reader Ilhould remember that thOllll capliul611 ..,0 tho pro
duct of cl"OIII-futitisation, efl'octed bJ the bees; an.} that tho 
dift'"rence in UMl number of the oonlain ... 1 weds mw;t depend on 
the ooIllltilntion of the )11antl ;-that ii, on "hetber tlll'Y \Vera 
derived from a CJ'Ol!8 wilh a dh;tinct ~tock, or from a Cl'OIiII 
bttw~n plallt. of the ""me ~IO('k, or f)'(lm l!elf·furlitisatiou, 
From the "boTe facts ..-0 obtain the following ratios:-

Number of 6COO1I contained in an equal number of naturally 
(crtilised cal""ulloS produced-

By tho l:nglish-<:r()I8(l(l nnd &elf·fertilised plant., l1li 100 to G3 
IlJ tho .Engliah-cl'o8&cd and iotert'~t pl.nlll, all 100 to 81 
B, the illtercr'Ollfi(!(i IllId IMllf.ft=rlilh«lII[lllIts, u 100 10 78 

But to have uoert.ainl'd the produdi'l'~nc. of the throe lots 
of planls, it would havo beEn DOO'.l<"Il.fJ 10 know how ma.uy 
(~llIlulC8 were produced uy tho SlIme uumber of plrmlA. The 
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thrtl!lI()!I~fOlYlI, howo\"er, Il"l'ro not of qllitO O(lual longth~,RII(1 
thQ plunlK WI'I"(, mll<.'h <.'fOwdud, t;() thllt it would have heen ex
tr'·III('ly tlillkult to haYQ a.soertained llOW muny caJl8ules wcw 
)ll'O<luc.. ... t by thcm,c,·cn if I had been willing to uD<lcrtake!;O 
Jaborioulia tMk a, to evllect !lIltl count all thb Ctlfllloica But 
thi~ \\"118 feaaible wilh the l)lants p:rowu in pots in tho grt'l'u, 
hon~c; aud although these WeN much less fertile than those 
Il:fOlI"iog out of doors, tboir relative fcrtililyullllCarW,uftercare
fully ob"I'rYing them, to be the samc. The nincl«.n plants of 
the ED!!,li~h-el'Q8l;C(} ~tock in the pots proJore.i altogether 210 
Ctlpsllk~; the iutercrOli'!'t. ... 1 plants (C'll<.'1I111IOO II!I nineteen) pro
du(X'(1137':2-}('fIpsulee; ami tho Hinetecu"lllf-fertilisoJ l)bmts, 
152cs!"'u!.:s. :Now,knowing IhcI\UIU~roff!CedgCOlltainOllin 
forty-til'ecapsuleeof <.'Ilch lot, it i~ ea. .... 10 cAlculate the leilluvo 
llUlnbers uf .... '<'<ls prodl1t'Cd by ltn ('(Iual nllm~r of the plants of 
thelh~lot~. 

KnDll)('rofsooch prodncc,1 by au <'jll;ll mllll\)('t of natnrally
f~rtiH8C'! pl.anl.<l. 

J'lanls of Engliijh-cl'OllSe<.\ alUl self·fc rtllised 
]>lIr~lltflgC. lUI 100 to 40 

rJllnt~ of the Eng\ish-cMsai and illtCrol'OSl;C(\ 
p3I'ClItagc, as 100 to 4.5 

PlllUts of tho inte~r()j;.;('(1 ILu.lllelf-fcrtilisc.'1 
ptll\:lltage. as 100 to 89 

Tho superiority in prodllcti"ellc~ of the intcrcl'OllSC<i plants 
(that i~,theproduct of 0. Cl"O!<~ betwccu thcgf1illldchiklren of tho 
)llant~wh i('hgrewin Bra7.;I)ovcrtheself.ft:rtilisctl.olllall asitifl, 
is'II'hollytino to the larglJrl""crngcnurnberof l!CC(iscontainooili 
tho cap.;uICllj for the illtercroMe(\ plants prodnced f,rwer cap
suiI'!! in the f!~honl'tl than .lid the self.fcrtiliFed IlIILIlts. Thn 
great ~\lperiority ill llroductivellC6li of thn ElIgliah.c~ ovcr 
the Bclf-fcrtiliscd planls is shown by Ihn larger nnm~r of 
cnfl"!ul('!!J)rodllced,tbclargcraH'rngenumbctofcolltnillcdsoocl~, 
lind tho smpllcr numoor of CUlpty {'3I)l;ulc~. As tho ~;nglish. 
cro-.. ... l alltl inlcrcro»«1 pllmls wcre t he olf~pting of Crosiee in 
c~~ry predon'" g<,ucr .. tion (a~ 1lI\l~t ha,'o been the CIlI'lO from tho 
nuwenooingslcrile with their "wu IJOJleu), "'em~yooncl\ldclbllt 
tho great superi"rit)' in pnlllnctin:nfSll of the EDgli~!J-ctOl<Se(l 
over tho intcrcr(j~1iOli p'auts is dno 10 the two parenls of the 
formHh",,·ingbeen lUllgsubjoctedtodiffcreutoondiliolls, 

Rl The Complete Work of Charles Darwin Online 



Cllu.IY. 117 

Tho English-Cl"QS€oo plllUts, though oo6uperior in ])rodudil'e
nel'S,WOre,lUIwe ha .. etlOOn,decidodly inferior in height(lll<l 
weighttotlleself-rertilised,andonlyequalto,orbarc:llyaupcrior 
to, the iutereroesed plaotll. Therefore, the whole advantage of a 
cl"OSSwithadistioctat.ockisherecollfinffitoproductiven06l!,aud 
I havo met with 1l0~i111i1arCMe. 

YIII. RESEDACLE..-n.:S.:DA I,("TEI. 

8ccd1l collected from wild plauts growing in this neighbour
hood were SCII'D ill the kitcoon·gardoo; lind sc'l""tral of tl16 
aecdling8 thull milled were covered with a net. or these, some 
wore found (lUI will herooftor 00 mote fully dellcribed) to 00 
aheolutely sterile whcn !cft to fertili"ll Ihcms.,lvcsgpootB.uoously, 
slthough pknty of pol1,.'o fell on their sligmll8; 11))(1 they were 
equlllly sterile when artificially aud rCllO!Ltodly fHtilised widl 
their own pollen; whil~t other plllnts produred a felv spon
taneou~ly self-fertilised C81_mles.. The renUl.illillg pbnts were 
leftuoooI'ered,and as IlOlIcn WIIS carried frow pl!l.otto plaut hy 
the hive lind humble_betll which illeel>S8ntly vi.it the flowers, 
they produced an u.bulldanoo of capsules. Of tho necc~~ity of 
pollen beiug carried from one pillut to another, I bad ample 
c"ideuce ill t~c e&;o of thi.s species ewl of II. "'/"""("; for those 
plauts, which s.,t no seeds or very f~w as long lIS they were 
pl"Qtootcd from insects, \"o('CIIIllO loadcd with cflpsulcs immediately 
thnt the] w~re uncovcred. 

Soxdsfrom the f10WCl"1J spont.noouslyFclf·fcrtili~OII IInder the 
nct,and from flowersnaturalJyel'OElSlld hylhobecs,wer(,SDWDOu 
op]"I(""ite sides of live largellOts. Tho f'CC<llings wcrethiuned as 
ROOn as they appeared aoofe ground, 00 tlmt an equal nuwber 
were left 0 0 the two sides. After a time the pots were plunged 
iuto the open glound. The same Ilurolx;r of plants of{'l"Ql<SCd 
l!.wl self-fertilised ]JllJ"entago were mellsured U1) 10 the ~llnmliiJI 
of theil' flowcr·slews, with tho result giwn in tho following 
table (XXXY.). '[IlO!le which did not produce flowor·stems were 
notmcflsured. 

Theu.vel"lljlc height of tbe twenty-four Cl"OI:'SCd plants is here 
17'17 inche!<, Bud that of IhoIIIIme number of self· fertilised phl.llts 
1-t'Gl; or as 100 10 Ki. Of the c.OIiSCd J)lanlS IIll out fivo 
flo"'crOO, whilstseverul of the self-fcrtili.scd did ootdoso. Tho 
Rhon- pair!', whil~tetil1 in flower, but "ith some Cl!.p"nlcsall"Cl\d~· 
formed, were nflerwllrds cut down and weighed.. The cross«!. 
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weighed 90'5 OllDc«!j and an cquo.l num\Jcr of tho aelf·fertilisc<1 
only HI ounces, or lUI 100 to 21; lind this i8 an astonishing 
difference. 

TABLf. XXXV. 

/II(M.. 

" "I 
1~1 

I~ Ii' 

"I " " 
"I " " " " 
i;' 
"j 
"I 
"I 

;~I 
'I 
"I ----1---

Total ialacbtt. 4\2-2;; 

t~·I'o""_PI""'" ,-::1 
"I 
1~1 
.oj 

121 
"I 
"I 
"i 
"I 

"j 

~H 
171 

Seeds of the 1I8.lll(l two 10111 were also flOwn in two adjoining 
1'0\\'8 in tile open grotllid. 'rhere wore twenty croMed plants in 
the ono row and thirty-two aelf-ferulisod plants in tho otller 
row, flO that the experiment WlUI Dot quite fnir; hut not 80 Utl
fairuitatfil'!lta])])I!IlI'!I,fortbopLanb:cin tlwaamo row were not 
crowded 60 much 1\11 seriously to interfere with meh other's 
groWUI, alld tho ground was bare 011 tl10 outsido of both rows. 
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Th_ plante: were better nouri~hed than ihOlM! ill ihe pots and 
Kf'tlw to 1\ greater heighl The eight .. Uest PWlta: in each row 
"'ere me.illurOO in the IjIWl(I manner M berore, with tbe following 
r88ult:-

1'.\ DLE XXX\"!. 

R~."f', lutM, growin!J in Ih~ IJpe1l groulld. 

The average height of the crossed plante., whilst in full flower, 
wa, hero ~8'O'J, and that of the sclf·fo.lrtiliJII..;I23· U inehes; or0.8 
100 t" ~:J. It i.!I a singular fact thai tho \tlllest plant in the two 
roWA, ,',u one of the 8elf.fertilillEld. Tho iclf·f.,rUIi8ed plant8 bad 
8Ulall~'r aud paler g~n leaves th.an the er..-eJ.. All the plmta 
in lbe tlfO ro"'8 were aflerward~ rnt down ami weighed. The 
h.-entyeI"0<", .... 1 plants weighi'd 0;' ounO'OR, and twenty !!elf·ferli-
1_ (by eall'lIlation from tho actual wei~ht of the thirly-two aelf
fcrtili"... .. 1 pl ... nts) ... eighed 26':!") ounoeei or I0Il10010 -10. There
{,mJ tho croll .. ..,11 plauts did 1I0t exooo.\ in weight the I!Clr·fertili~(.d 
plants iu fi{ .. rl, 110 grcst /I deg-rcc R8 thOMe gro'l'iog ill the 
pots, owing prohall!y'to the latter hft\'ing bt>cn subjected to more 
8evcre Illutual eompctitiOIl. On tho other hand, they exceeded 
the self·fertilised in height in a slightly greater degree. 

IlY-llED.\ ODOIUT.\. 

P\.anla of tbe common mignooette were rIIW from purchased 
lOred,anll fi;verlll of tbem were ]1l11ro"l uudt'r IIl'llClrate ucla. or 
lhel6lOlllO IJe(smelOflded '1;tllSI)(lotlUleOuslYI;(·lf.fertili&ed cap
sules; othc1""8 prodllOOd a fc", and otllen Iiol a !Jingle one. It 
must not 00 snppolled that theae latter 1'1anlS produced no seed 
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l_ulI()t111:irl!ti~nasdjdDOtrorei .. ea01JlOllen.f"rlh/'y'lfe./' 
rel'etllL.Jly ft'rtiliRd wilh pollen from the IllUDe plant ... ilh 1.0 
t'!f<dC'I; I,uttbey ..... ro perfeetly fcrtilot"'ith J)t>lIell from any other 
1't.IJL 1'IlnIltaneously 'elr·r~·rtili"hl l't.'(<l1I 'lfN'8 llavt..J from 008 
of tI,e IlIl;'bly M·lf·f,·rlLle plalllM, and ollltr AOOdI were oollccted 
I"",ffi the I'lnnt~ growing out..i.lo the lIeU, which had ht>In 
.·,,,,,-('(1 1'1 thv II{"CII. Th_ fIOOda nftt'r ~rminntiDg on IIIIP(l 
were plnutod in llEUl"II on tho OPlJOf.ito ~id('t of fivo pols. The 
plant>! were traio .. 1 up sticb, nlHl m('A/IIlT'8d to the 8ummits of 
thdr tt-nfy .klWl-tho JIOW(,Micll1l' n",t being includl'l.l We h('re 
IlIw,th"n.,.ult:-

TABU; XXXXII. 

Theaveraf!Gbti~htoflhe niD<'t('('n('~-dplantsishcrc 
:!.;··I~. and Ihlltoflhe nilletc-en aelf·fertili.lK'd2'J'w inehCJJ; or .. 
lOll to 82. All th~ plants "'ere eut do""o III the early aulnmn 
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Rnd \\"('ighed: tho el"Ol:'..,oo weif(hcd 11· fi onnCt~, and the sclf
fnlili.oo. 7·750ullce!<,or lUI 100 to 67. Thesc two lots having 
l)(lOOn left fl"l.'(lly exposed to tho vi~rts of insects, did not pl"Cllent 
Ilny difference to tho eye in the number of sood-eapsulcs which 
theyprol!lI('('(!. 

The remaindcrofthe Slune two lobi of seOO.swerosolVnin two 
adjoining rows ill the open ground; 80 thnt tho plants II"CTOCX
pCl!iQ(ito only moderute eotnpetition. Tho eighttali('!;t OIiClUlh 
~ido woro UlC/Ulurod, as shown in tho foliowing table:-

1'ADLF. XXXYIlI. 

R~ . .. b, rYtoN/a, gnnviil!l i" I" ~ 0l'~" gro'I>I'1. 

The IWCTIlge height of Iho eight c~ plants is 25· .6, and 
that of the eight fertilised 2j.O'J; or as 100 to 105. 

We l1Cto havo the anomalous result of the sclHcriilised plantg 
heingII. littlo lallerthan tbocn:ossed: of which filet I can offcr 
no explamdion. It is of course IXlSllilllo, bllt not probable, tha.t 
tho labels mlly ha,·o ~n intcrchan~ by II.ccident. 

Another experimeut was DOW tried: 11.11 tho self.fertilised 
CIIpsulCl<, though I"ery fow in number, were gathered from ono of 
theserui-self-sleriloplantsundernnet; nmla~sc,·era.l flowcrfI on 
this 6IIme pla.nt had ~D fertilised with pollcn from a distinct 
illdil"idual,erosscdl!O:lCd.llwero tllUlIoLtnined. Iexpcetcd that tho 
!IOOdlings from til is scmi-seTr...,.terile Illant would h:we lIMited 
in a higher degrre from II. Cr0e8, than did the seedllngs from 
the fully !'elf·fertile 11i!mts. llutmy anticipation Wlul quite wrong, 
for they-profiled in a IClllil degroo. An analogous result foltowO<"! ill 
the casc of Eschschollzia, in which the off~prinJ!: of I1lO plantll of 
Ernzilian parentage (Wllich were pariially self-skrile) did nol 
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profit mol'(l from II Cl'06R, than did tho plnuts of tho far more 
IIClt-fertilo English dock. The abo,-s two lots of c~ 11111\ 
Belf-fertilised IOOd3 from the BalM lllant of RfROO oo()r(Jla, .ner 
germinating on IltUld, 'll'cre plll.n\oo on oppoeilc aidOl:l of five poUl, 
and measured lUI in Ihe l.a!st CIIIIC, with the following refJUlt:-

TABU: XXXIX. 

Re.ro.u. OO()f"(,t" (lII:lidlillfl'/rom (I _i--lllf-'t~riid Plant). 

'1 I 
,-
" 30 " " " 1 

20 31 
-,-- --

22 21 1 

"I ~GI 

" I " I 
liZ! SOl 

". <;1 32, 29 
aq ,. 
32 1 " I -------

1\', 

::1 :~1 
" ::1 30 

"I 2'1 
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Tho f\\'crnge height of tho twenty et"O@8Cd plnnts ill hCI"029'9S, 
aud thntof tho hrenly IIClf·(orlililled 27-71 inelu.'I!; or 1IlI100 10 
9'2. Theae plants were ihm Cllt down and weighed; and tho 
c~ in thillcase ex~/'tllhe &elf-fcrtilised in w~igllt by amcro 
trifle, ,-iz., in the ratio of 100 to ro. Tho 11\"0 loU., left freely 
exposcd to insecta, seemod 10 be cqURUy fcrii\C', 

Tho remainder of tho .IIOOd W8.8 sown in two adjoining roll-a in 
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lho open p"l'Ouml; and the eight tall.'!It. Ilfanll in ~h row .... ero 
meuured,1Ii"ith the rolio"lVing reauit:-

TABlA XL. 
fl._I" (/"/"ru/a(~i,,!Jt/rtmt"_l-«V""'I1. Plant,,;l(mled 

inlh, o/''''Igrvund) . 
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TheM·cl'II.g9h~ightof thecight cl"OIJ'II,illlant.. is h('ro2;) ·fr'2, 
awl thllt of tho cight scif·fcrtililod p!lInt..23·&tin('hc8; or all 
100 to 00. 

I X, \'IOLACE.E.- \'JoLA TnlCOWL 

Whilat the ftolfcrn of the OOlnm"o cullin'ui hearl.eue are 
1ounlt, the &nth<" shed their poIl.·n into a litt le aemk1lin· 
drieal I-.g\!. formed by tho t.Mi portion of the lolftr petal, 
and &ur .... )\U)( I,~1 by I)ft.Jlilllll. The ))011<'0 tilUll oolk-dcd licIJ 
dOIlll 1~·Ilt.th the flti~'tDa, hut can ",d,I'lm f(II.ill ~ into ill 
ea1'ily.c:Jet·pth1 theaidofin8t-.;;tJI,1I'hi('hllfUlltlu·irJlrobol!eidtil 
dt)1Ii"DilliI~intothel1rdllr1,· C""IWl'qU(·ntl1\\,hcnI 
OO'l'C",,1111) a la~ I)lantof a t'uiti\'atl..I ,'ari(·',·, it.,tonly 
cij:(hil'<'n earll'lilcll, and 1l1000t of thOlJQ containcd ,·cry f •• w gQOd 
J!('l_I_IIO'·t.:mi from only one to HITOO; wi)("l'(,fUI lUI equally fino 

b:eTII~".:"-;;.rry ~~Ut.b; 
l'f'rtn~ .... ·I, lIoJd,,"rauti. De1llia.u, 
anol ll .)hill" •. 11lt.lltl8lUIMr 
_urillt.b.,pn'''~oo.., .... 
QI..,.;ubUo'Ilo..f"rlllthluogder 
llluu,,'U,' Iud In ·NltUN': SO", 
2O,1I17:1, r . u. 8cell.o~h.A. W, 

&"n.,II, In 'Nllum,' ~l ly l~ 
l li7!t, I>' :loO; lnol ..- remub 

!(; .... j\I:~I:~tb\.\~ ~ l~! 
,.,r ...... n( eo ... rlnc lip. pbll\ 
ol Y: t.; ... J. ... bue been qllOud 

~fil~IrF~~;.,ur!';-&!. ~ ~;~ 'lkit~h 

I W rk f es rWln nline 



unCQvCl'(!{1 plant of tho SIImo variely, !!,rowing d08C l)y, produced 
10;:; linc cap"mICl!. Tho few flowerll which prorll1oo enl)~\Iles whcn 
ilL'>celJi lite eJ:eiudod,areperhapsf.;rtili90d by the eurlinginwnrtis 
of Ihe petals 118 th ... y wither, for by this menns pollen-grainB 
a.tb('ring 10 theptlpillremight he insertcd into the cnvityof tho 
stigma. But it is moroprobftblethatth('irfertiliR8lioniseffectcd, 
Il.8 )[r. B.;nueU sllggc>lls, h~' Thrip!! au(l C('rlain minuto IlCClles 
which haunt Ihoflol'l"erll,an<i whirhennllot he elc\udt'd by any 
Ilel. Huml)Ic-I~'8f1rothon.sulllfcrtili"Crs;blltIha,·emotellllln 
0))00 ~n fii(;l; (1I1ti"~j,, rot/r<'/,) at work, with Iho under sides of 
IllCir bodiCR, bends and legs dusted with pollon; and IlB"ing 
marked tho flower'll which they .-iaited, I fonnd th('m after a few 
dl\ys f<:rtilbed.· It is curiOIlS for how loug a time the flowers of 
tho henrlSCll.8C and of eomo oiher p)1I1I18 wfly be wfllched witllOllt 
all iUF.C<!t being !!£'Oil to visit them. During Ihe slimmer of lSI 1,1 
ohocrnd many timeS daily {or mote th(l!1R fortnight eorno large 
clump!! of ilCartecMe growing in my gurden, l>eforo lll(l,w a ~inll:le 
humhlc-bccllt work. DllriugllllOther summer I did tIle MUle, hut 
at last J;!lW Ij()Ule dark-oolollred bumble-bees .-isitmg on tllroo ijnc
CCSllil'e day, almost c.-cry 1I0wcr iu 1!C"cml c\nmp!!; find almost 
",n thcae flowers quickly withered and produced fine eapllul~. 
I llt(l8umothat a certain IIlato of the atJnospllCre is nC(le8l;ary 
for thellCCretion of nootar,Rnd t1mt 118 IIOOnR!i this occurs the 
insects disc(')Ycr the fllCt by the odour ('mitted, (Iud immcdi",tcly 
frC'<lllcuttbeflowcN . 

• 0\11 Iho flowcrs roquiro the aid of insects for their oomplete 

-!o;hfll,1<\fI(hlt!IRtthi8fly 
npllfLn'ntlyuiul><>' ~uek the 'II»
tar, but woualtn\l'led by Ihe p". 

rilIMWhicll"uITII<lDd thebligmn. 
lMii.n~raLoo8a.·al",aI1b(,co,aD 

AlldrelUL, which could 'H,tn)8(:h 
lhe noda •. I't'Jle.ledly inilerting 
ii, proholleid ooucalb the 8tigm~, 
when: tho pfll'ill81 fire ,ituflled; 
80 th/Ltll ....... I'.l'illm ~lli!t hoin 
.... mcwa)"attraeti\"etolll.lleeia. A 
wrilera...crt.('Z,oologi.l,' vol. 
iii.-iv. p. 1t2.'i) that a moth 
(PllI~;") (r.:'!u"",I)" vi.,LI the 
Howers of the "aD~)". lliv&-bet-tL 
d ... ,,,,I o.lIill .. r,ly ,hlit them, but 
" l'Mile hllJil been re<:<.>rd,-~I ('OM.· 
d~lJctil' Chronicle,' ISH, I). aU) 

Qfth_bt.'<)OdoingllO- U.Miill~r 

hH8al80i!eenthehive-beeatwork, 
b .. t o"]y 0" the wilu ~mall
flowered for",. lie gi"e8" liot 

l~~::~i:i~:~~ b.!~~~ ,r~\t~::; 
both the huge.nd.",an·Howemd 
fannl. l<'ro,,, hi8/LC<!OUlll, 1'''11-
pcetthfltthe tlOWCtlQfI'!ant;,in 
Il stale of nllturoaffl vi.iloo more 
frequcntly h)' ill_til tlmnlhOiie 
of the e .. hi.atet\ "nricli~ lie 
hu..aen..,vc,.lbutle.meolsnek. 
in<:;lhell"""u.,,fwildl>I"LI\.lI, 
lind Ihi. I 11IIo"e Lleveroto.-rvet\ in 
,I. ... rdcll.,tbough l h",·e ... /Llehffi 
U'ello ... ·enldurins-mn.nylt'ILl'II· 
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fcrtiliRl~tion, 'Ul\lll~ tlicy are not viaited I,y insocts ncarly so oflcu 
/lS most other nceUlr .. j't)creting !lOWCl"l', wo CIlll umkrstnn(\ tho 
remnrkablo fnct disoon,red b:y II. Mtillcr find deliCribcd by him 
in' Xlltnre,' IInmoly, Ihnt this s)JOCics cxists undcr two forms. 
Ouo of these bears conspicuous flowers, which, /lS we have seen, 
r~uiro tho lIi(L of insects, and nre ndlljlt..'d to ho cross-fer .. 
tili800.\ by them j whil~t tho other form h8.11 much smaller and 
less collspicuo\l~ly coloured floweN, which fire constructed on Ii 

slightly different phm, favouring IlClf .. fertilisation, and are tlius 
Ildllptod to enlluro tho l)l"O)l4gntioll of tho 81)O('i08. The self .. 
fcrtilo fonn, howo\,,,r, is occt\iIionaU:y viaited, nod InllY be el"Of'llod 
by insects, though this is mther doubtfnl. 

Inmy first expcrimcntB on I·iol" triooWT 1 W/ls unsuecC'\.~ful in 
raising acodlings, lIud obtaiuooonlyouofull-growu croesed find 
f!Clf·fertilil<O(i plaut. Tho former WllS I2~ ilicliCf! nnd tho Intter 8 
iueliesin heiA"llt. On the follo,,·iug y{'nr scI·eral flowers 011 Il 
fre~h plant were el"OlS:;cd with pollcn from another plnut, whiell 
Willi kuowl\ to he a distinct sooo:\ling j Iilld to this point it ill im .. 
portllllt 10 attcnd. Several otlicr !lowen ou Ihe same plaut 
were furtili.'lOd with their 011"11 poU~II. Tho ll1"cra.ge number 
of seed~ ill the len el"Q!ll,oo CtIpBules was 18·7, and in tho tweh·o 
:<elf .. fcrtili!lO\l capsules 12·::13 i or as 100 to 69. These seeds, 
Ilfter germinating on bare IiIlIId, were plnlltoo in poirs on tho 
opposite ~idC!l of fh·e ]"101.3. They weI\! fll"Ilt IIlCll.Sllred whcn 
about Ii thinl of 1l1cir full size, and the erost;Ol\ plalltB thcll 
!l.1·el"'..gw 3·87 inches,and theself .. ferlilised only 2-00 illehes in 
height i or ILl! 100 to 5::!. Thcy were kept in tho grecniIOUSC, an(l 
did not grow ,·ib'Orollsly. Whilst in flow{'r they were again 
1D00000ured to the sumDlitB of thoir sti.:m.s (_ Tablo XLI.), with 
tho followiugresnlt:-

The lI.1"crngc height oftho fourteen el"O!'llCd plll.nl.3 is here 0·58 
inehCfl, aud that of tho fourteen self .. f~rtilised 2·87; or IllI 100 to 
42. In fonr out of the flvo potB, a crossed plDut flowered before 
flnyoneoftheself-fcrlilisedi aslikewiseoccllrred with tho pair 
raised during the previous year. These phl.lll.3 witllOllt being 
di>;turbcd were uow turned out of their pots aud I)lnn\c.:t in tho 
OJ)('11 ground, I!O lIS to form fivo IICporate ehllnp!l. EIIrly ill the 
f<.lIIQwiug BummH (1869) t11('y flowered proflll!Cly, ami being 
,·i~ited hy humblo--boe.s sd mfllly ell]lfmles, which wero carefnlly 
colk·dcd from nil the plllutB on both aidOl!. Tho crossed l)!tlllts 
}lrodllcod 167 enpslIlcs, find the IlClf .. fertilised only 11; or ns 
100 to 10. So that the crossed pllillts were more thaD twice the 

c The Complete Work of Charles Darwin Online 



126 VIOI •• \ TRlCOLOII. nul'. I\". 

height of the eelf.f('riililMlCl, {.;t:ncn.lly fiow<'reIl first, and produ<'C<\ 
t('n tim(':8asmllllY natuml1y fertilised OOl)fluloa. 

TABLE XLI 

Vida /"';cWor. 

'I 
'I 
'I 

'I 
!' 
, 
" 

:! 
" 

r!1 
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fly the early pan of tile lIummer of 1870 the cl'Ofllll'd planta in 
all Ule five dumpB hnd jrfOWlI and spn'l.ld PO much llIore than 
tho aclf-fertili!lll(l, thnt nuy oomp90rillOll between th('m Will! 

Nnlll:rfiuoU8. The c~l ])lllnts wern oo\"('rnd with a sheet of 
bloom, whilst only a lIinp;le IIClf.feriilisod ]llaO!, whi<'h WIUI much 
fincrthan anrofi'" brethren,fiowcred. The crollled aDd eelf. 
f..,rtilised I'lao'" hoo. now grown all mattro together on tllC 
I'Cllpectivesideaofthcluperficiaiparutioniatillaeparalingtht:m; 
an,1 in thc dump which included tbe finat aelr-(eriiHFIIld. plant, 
l(1ljtiUlated.thatt"e.urfaceco'·cro:1bythee~ll'lnntswR8 
nhout nine tim<£1l8111rgc nllthatcov(,l'Olll'ytheself.fertilised. 
plllnt8. The extraordinnry superiorityo( thocl'OllllCd over the 
IIClf.fHtilised 1)lnnlll ill all 11\'0 clnmpB, Willi no doubt dne to 
tho('rot;Se(\ plantll at ftl.t hnving had n dccidoo admntage oY(:r 
the IIClf.feriili.sed., and then robhing them more and more of thell 
(ood during the l'uc«'(.'tiiug /ICIIIIOni. But \1'0 should remember 
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that tim same result lrOllld follow in a st.-to of lUllun'l even to a 
p:reah,r d(-greE!; for lily rlantll grew in ground kellt elesr of 
wood~,.o that the I!Clf.fertilil!Oli had to oompcto ollly with the 
{'~l plants; whcl'CllJj Ihe whole surfal'O of tl10 ground is 
Ilftturally covered with variOllA kinds of plallta, all of which 
have tostnlf!l:'le toj:;ether for existence. 

The enRning winter ,.,u wry severe, and ill the following 
"I,rillll' (lh71) the i,lantJi were again examined, All the self
f. nililOCll were IlOwdtM, 1\·ilh the I:xccption of a sin~lcbra.nch on 
(>ue lllant, which bore un its Slimmit a minute l'OIlClte of leavCII 
Ihout II.Blarge il.8 a pel. On the other hand, all theel'Ol!8C(l 
I)hmill without exception were growing vib'OrQualy, So that the 
""If·fertilised phmte, \X>SidCfl Iheir inreriority in otherrespecte, 
wcremorctender. 
An"thereJ:pcrilDCnt"~nflwtriedforthelllkeofa&eertaining 

how far thtl&ullCriorit, of the crt)l]l;(ld Ill.uia, or to Ilpesk more 
('<lrn.'CIly, the iuf~riotitr of the 1IC1f·(crtilillCd plant.\l, would be 
Irln~!Uittoo to their off~lltinf!:. The one c~ Ind one aclf
fcrtilUwd plnnt, which were fiJ'!Jt raised, had been turned out of 
their l>ot and planted in the opell ground. Doth Ill'Oduocd au 
IIbuutlanC<l of very fiue CII])t;u]eB, from which ffU't we mny safely 
('<)Ill']udc that they had 11l'('n eroa·fcrti1ieed by illROCts. Seeds 
fl1)m h,th, aft"r !-:Hlllillllliug on I!8nd, were Illantl...t in paiN on 
lilt' ('I'IOOt.: sid ... ~ of throe 1101S. The uatumll~' elUkod~lill,ll;B 

TABU XLII. 
rid'l Ir'-od&r: _dUna' lrom ~fl ""'/ «!f-/rrliliMYl PlaNt"~ tl,~ 

}",rtrot, pI btJth ,fit. h'il'i~!J btl" hll to bt. Nlllurully le1liliw. 

,:;:,~!";~,~"'~ ~~,'!'~::ir~ 
c1a1l1 ...... odl·l.onto. ftortllltfdl ..... U. 

1m , ..... 
" 'I 

"I " 10 "I -----
iii "I 

"I 
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dcrivod from the croRlIOOl pl/l,uta llo"'creO in all th.roo pots heron
the IUl.turnlly eros","] F<',,:dlingll dcrin..-l from the IlI('lf-fcrtiH .... t 
])hmia When both lot.! were in full flower, tho Iwo tall/)!!t 
]liautH on (mh ~iue of each pot were measured, (l.u<i the n:;;ult 
iSl!hown in thO)lroocdinp:tahle. 

The nvcmgc heill.'ht of tho six tallest ))Iants derived from tho 
cl'Olll'lOd pltmt~ is 12",)(l inchOll; nU,,! that of the six tallC3t 1)1a.lltl! 
dcrivod from the self-fertilised plants i810'31 iucilt's; or &1\ 

100 to 82. Wo hero soo a oollsidcmblo diflurence in hei~ht 
betwoon tho two sell!, th'.)ugh \'cry fa f from equalling that in the 
provioUli trilds betwC€n the offspring from Cl'OS!ICd and self
fertilised flowers. This differenoo mURt be attrihuted to till' 
Illtter &\ of ))lll.utll haying inherited 110 wcok constitution from 
their Jlor~lllll, tho off~l'ring of self.fcrtiliR(l(i f\owc~; notwith
",tanding that t he pru'f'ntll themselves llad been fl'C€ly int.er
croasod with other IJiants by the aid ofinscct8. 

X. IlAKUNCULACKiE.-AnosI8 E8TIVALl8. 

The W'ults of fir cxllCrimeuts. Oil this Illallt are haruly worth 
gi"ing, WI I n:nmrk in mynoles made at the timC,"seodlillg!<. 
ffom 8Omeuuknown canoe,lIll miRCmbly nnhroltllY." Kordid they 
ewr becomo hcnlthy; yet I feel bound IOgl\"e the prcscntclU!('. 
1\11 it i~ opposed to Ihe gen. '"'I! 1"\;~uIt8 at whieh I lUlx(l arrived. 
Fifteen t~OWCI"II were c~ nnu nil producoU fnli!, containing 
on an average 3'2';; seeds; nindeen lIL1wera weI"(' fertilillC<l with 
their own pollen,nnt! they lik(lwi!'«lnll yielded fruil, ('()ntainin~ 
1\ mther largu a,'cmgc of 3+ ' 6 "".'tJds; or 1\11 100 to l Oti. 8ft'dling!< 
were mised from tuesc seeds. ]n one of the l)(JI" all Ihe self
fcrtilisclll!nnlsuiedwhilstquiteyounS; ill tho two olhen,the 
nHla,prcmcnlHWtrollJJ follows: 
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Tho f\\"CI·!l.b'O hcightof thu fonl' crO!l!;Cd 1)lnnls is It':!5,and 
thatofthefolll"liClf-f<.lrtili!'{'(1 plllntsJ.l·al; or as 10010100'4; 
.«IlIlllt tht'yWcroin factofcqualhcight. Accordingtol'rofessor 
II. Hoifmllllll,* this plllnt is lJl'oteramlrOl16; lloverthel068 it yields 
plenty of !;c(lds when protected from in600tR 

DEJ.PIIINIUllCO:;SOLID.I. 

It has lxcn said in tho Cl'I.'\e of Ihis plant, lIB of 80 mllny 
oth,,!";;, thlLt the Hower!! lito fcrtilised in tho bud, and that 
di,tinct p1tlll\~ or vudoti()~ cnn novor lmtul1l11y inkl·cros~.t But 
this is fill crror,lISwe lllilyinfer, firlltlyfrOlll tile flowers being 
I'rolcfllmlroui<,-tho maturo ~tulllens hending up,ono nfter the 
other, into tho pnssngewhich hnd~ to tho ncctary,lmd nflerward~ 
tho mature pi~til~ oouding ill tho 8a1l1e llircrlion; secondly, from 
the nUllIool' oflnunlole-hee~ which vi.it Iho f1owerst; Dnd thirdly, 
from the grenlc·r fertilily of the f10WCM! when crossed with polien 
from a di~linrt plant ttUlll when Rpontaneously 8(]lf·rcrtilistd. In 
iheJear ll-l(i3 Ieneloscd A. lnrgc bfllnch in II. net,nnd crossed live 
l\ow<.;r8 with poilen from a di~tinct plaut; these yieldcd capllnle~ 
("ontainill\:( Oll an average 3;:;'2 very fine 6ccd~, with amuximulll of 
forty-two in one capsule. Thirty·two othcrf10WCI"Ilon thesamo 
i>rollrh pr(Kiur<.:d twenty-eight sponlllnCQuslysclf-fcrtili);Q(1 Clip'" 
~ulC1!, I'Onluining on lUI I\~elngc 17'2 S('(. .. ls, willI II maximum in 
,me of thirty·six !'e€ds. But "ix of thef'C CHi);'ules were very llOOr, 
)iuldingonly from ODe 10 /ivo.sceds; if these nrc excluded, U1\l 
I"llmltini!lgtwenty·lwoca]!aule~ givo 811 Ilvcmge of :''O''J seeds, 
though mallY of thCJl6 SC<'ds wero EmAIl. Tho tidrest ratio, 
therefore,fortlteuurnber of!lCeds produred oyll CI"OI<II nnd by 
F]KlntaneouR IiClf-fcrti!i!;lttioll i~ as 100 to 59. The!ie III.lOds were 
HQIHOwn,a.sllmdtoomullyotherc.-..:perimtntsiujlrogreHll. 

[nlhe kumJl\cr of IHG7, whic·1t w"~ 11 VHy unn~vourillolo one, 
1 a£"in crossed several flowers under a net with pollen from I\, 

\l1._linct ]llnnt, and ferlilL'lCdotherfion-ers 011 the sullie plant Witll 
Iheirown pollen. 'l'heformer yielded ",mnch larger proportion 
of Carl!!llkRthall thei1..tkr; ami many of the scod~ in tllO oolf
fertilised cnp~Hle~, though lllllllcrous, wero 80 poor that an equal 
lIumloer of sccdll from tho c~d nnd ~clf·fcrtili£e{l capsule!! 

* 'ZUl Speeie,r",~: I~i"'-', 

]l.;IDccai"ll{.,'Com]ltcs.lkllllu",' 
J 111 y, I~G:~, 1'. u. 

: Their droeturo is de;)Cribe<.i 
by II. M;ll1~r,' U€fr\1chtung,' &e., 
p. 12~ . 
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IIHe ill weight 911 100 to Mi. The two Iota were allowed to 
Il:t:rminateonl!anrl,andpllirs'llrereplunted on the oppo@itc8iMs 
of four pot~. Wilen nwrly \wo.thinls ~rown they were 
measured, lI.!I shown in the following table :~ 

TAJILF. X LIY. 
Ddph,lium "(m~oli«((J. 

" "I 
"I 
III 

Thlil siIerossed planl8here average ll·n::., Ulld the six 8tlf· 
fertilised 12·W iochCliin height; orns 100 to St. When fully 
~ro\ll'1l they were again m(,Mured, but froro want of time only a 
~inglo plant on eaeh ~ide ""a./! mellSured; 80 that I ha,·o thought 
II be~t to gil·o the {'arlier meIl.liUl'(!ment~. At the lat('r period 
the thJ('C tallest el"ON'«l Ilialits still uee«l.ed eon<;.idcrnbly iu 
height tho thrwtnl1ef't ~lf·f"rtiliflC(\, hut not ill/luite!!O great 
/I degree nil htfor('. 'I'he poh ,wle Idt un('()n:rcd. in tin: ~rt'€n' 
Imu..:-. hut whether tho flowtrswerointerefO!:'l'ed b;r llCellorl\{·lf
f"rtiliM!d I do not kllOw. The ~ix erof"'e<1 plant!:! I'rodueeJ 2h:! 
nlflturo and iIllllilltllre c1OI)l;ul('lI, Wllil~t the ~ix !'Clf-fertili>;o.d 
plant>! I\todu~-d ool;r 159; or fl8 100 to eG. So that the el'O!;~1 
"Iantll Wtl'(! vcr.'" much wore producth6 thfln the 1«:lf-fl'rtiH>o(:(\. 

XL CARYOJ)II'l LLAC.ElE.~YI8cA!(]A (xTLATA. 

Twelve flow(,t>; were croo.S('{] wilh 1X)llcll from allotiler l,11mt, 
8!l(\ Jieldl'<l tell capSlllcR, ('()lItllilllJlg by wei)!ht t)"ii gmill~ of 
~fCCd,;. Eip;ht('('1l flowl'l1I were f<:rtili~ed with Ih<:ir 0" II poll('u 
.lId yiel(k~l twd,·c enrlf<UICll, ('()lIill.illiug by wei)!ht ~'(i3 grujn~. 
Thl'rt'forelheK'eJs from aUl'<jlu,1 I1umocrOfCI"Ui>;('(\all,i ~lf. 

I W Ii< f rwin nli 
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fertiliJ;t'<.iflowcrs would ha.-e bccll in weight Ill; 100 to 38, 1 had 
l'rcviou~ly I'!'kcteJ II medium-eized eR]lslIle from eaeh lot, lIud 
C'(\lInt£'<[ the st.ws in both; the crossed OliO coutaillOO 28-1,l1ml 
the ~elf-fCL1ilised one E!6 SCt'ua; or lIS 100 to 41. These seeds 
W~1\i flOwn on 0p]l0t,ito sides of three ]lot~, lind seyeral seedlings 
rai!;(,d; but ollly the tallest flower-atom oj' 0110 plaut on cllch 
~itl.o wn~ Ilwnsurcd, Tile three 011 tho cro~s(){1 si,le al'emged 32'5 
iIlCI1('~, und t\ie three on the Stlf-frrtiliRCd aido 34 i1l0hoa in 
htight; or as 100 to lOJ. Bnt thi~ triall'o'aeon much tOOSll1l.1I 
lI.@rnle 1<) 1)(' trustc<i; the plan!.!> also grew ~ uncquully tlmt 
Otw of Ihll threc flower·stems 011 the crOF!Sl!d plants was Yery 
marly twi(~ u.s tall as tlmt on one of tho others; II.Dd ouo of 
the thretl floll"tr-~tems on th", s(-\f(ertiliso([ pilluis exeet'ded in 
nncqllllld"gre6ol1eoftbeothers. 

!ntho followingyeartheeJ(IJerimentwn!lrc]lt'u,l{·donalnrger 
IIl'ulll: kn flowers were crossed on n new l'et of plants aod 
~ iehl,~1 ten enp'mles containing by weighl 6' ,H J!,'l'ILins of !locd. 
Eij.:"ht'~·11 ~]Iontan~'OlU'ly self-f<;:rlili!'td ral'"ules W~1"l:I gathered, 

, of whit'h tWol'ontained 00 seed; tho oth('r sixteen cont3ined by 
wtighl (j·07grnioRof ~d, Thorcfnro thow~iglltol' 8cedfrollL 
lin ~'!\lnl 111lllltwr of crOFSCU IIIH\ R]lontnlleonsiy aelf-ferWiscd 
tl')\Hl'tI (iustead ofnrtificilLlly ftrtiliFlCd n." ill the prel'ions moo) 
WaglL." HMlto ';'1:\, 
Th~ .... ~·,i" lifter g('rmioating on f'8mi WeT(' pinnka ill )lairs on 

thl'OI'I"",itcHidClioffour 1'0ls,\I·ithnll the rl'wnining8eeds~owl1 
('l'()wd"l ill theoPll()I:;ite sideR of n fifth pot; io thi;L Inlter Ilvt 
onl~· the Inl\e."t phll1t on each Rid~ wa.~ LHw"llred. Cnlit tho 
1«~llilll-~ had grown /loout ;j indu.:fl in hdght 110 difference 
could OOpeI«'iHQ in the two lob. Both iot.~ flowcl'td alnenrl)' 
the I;ll.mo time. Wben they lind ulmn,t done flow~ring, tho 
tallest flowtr-,tem 011 each l'lnnt 'HLS ml'a~ured, Ill! showu in tho 
followiDg table (XLY.). 

The liftocn erot;Soo pllLl\t.~ here 1l."C)';tge 3·1·5, and the fifteen 
!\Cif-fertiIiRed 33'05 inclles in heigllt,j 01' liS 100 .to iJ7. So thu.t 
theex{'('AA of heightofthoCl'08>'Cd ]lllllltsj~(!t1iteinslgni1icant. In 
I'l'O\llLdjvtll('~~, Ilowe"tr, thc difference WII~ mnch more plainly 
Ulark~~1. All the cal)~uletl were gathered from both lots of plants 
(CX<'CI,t rrow the crowded and llopl'O\luctivc O]}{'S in Put y,), HlId 
al tllC {,\,lIlC of Ole ~casoD the fll" Tetnainill*, floll'(Or8 were added 
in. Thc fnnrtet:11 crosscd pl'mt~ Ilro<.i\l{·O([ a .. S}, II'hill;t tho four
t,~·nt;Clf-fcrtili>'Cd I'laDtSjlrociuculonIJ2'J3l'11jlsulcHnDdflowcrs; 
or ns 100 1077. 
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TABLE XLY, 

riKflriitocu/,,/u 

,
" " .. .. 

DU~TIlt."lI C,,"BYOYIIH,u:a. 

" " " "I 

oro-" 

CaJ.p, IV 

The oommon carnation is ~troDgly i'roternndrou~, and there
furedepCDdlltoRinrgEloxlOlltupoui ll l'lectllfvrfcrtiiisaiioD. I 
IhlVO IK'6D only humbie-beell visiting the flowcn, l,nt I dare Sl\~ 
Oilier inllOctlllikcwhe do 11(1, 1t is notorious that if IlUr(! FeIld i5 
delired.tbe¥reatu,.,lcaroilll~ry·tolll·O\·cntthe\1uietiCl; 

,,"hk-h grow in the .. me f.,...ruCD from iniercroo;.,ing. The llOllcn 
i~ ~nerally ~bed and I/.".t before the hm 6tigJDAIl in the 1iIllll6 
Il,)wer di'fcrge and are ready to be fertilised. 1 '\11..,8 therefoR: 
('(U'II forred to U~ fur Ilelf-fcrtilL"lI.tion JlOlleD from the Ilame 
"llInt inslall of from the same flower. But Oil two ()(X'aSiOD$, 
when I alinded to thill point, 1 WB./oi 110t ablo to deled lOlly 
marh'!:) difft:r~ne~ in tile nUlIlbu of seed~ ,)rvo::IUN(1 by \hCll/l twu 
f(>rDlsofseif·fe rtiliutioD . 

• 'Ganlt:DI!II'Ch/'ODieJe: lilI7,p.'lCil. 

(c)The Comolete f h rI ~ In .. 
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i'II'n"ra1 Illingl(~Bo'Wcrod carnatiuna wcre 1,Ianied in good BOil, 
and 'WeN all '~In!red 'A'ith a no. }:i~M flowcn " .. ere eroo;~1 
with 11011.,.. frulIl a distinct 1)laut awl yielded ~is l'a1'f<ul.1I, 
roataiuiDg on aa a"CIlIj/;U &l'6 seeds, .... ith a mn.liwuw in 001' of 
112 aeedI. light other flowC'1'II were IIClf-ferlili>ll.-..1 iD the 
man .... aho'fC de.l'rihed, aDd yj(,!dL~l 1Ie"~D I'lIl000ui811 roulainin!:, 
011 an IU'e,.,., 82 tIIeed8, wilh II. muimum in one of 112 sced~, 
I'!o that thCNW1I8\'Cry littlo dilf,,!'{'ooo in the lIumber of gooJ~ 
11I'OdGcC!d b7 ('n.-fertiliFatioo and Ii6lf-fertilillltioo, viz"~ It>< 

100 to 9i Aa tbelle plan ... 'A'cre ('()Wrt.J b,. a net, they )'1"'" 

dllCed '1lODtaoooualy 001,. a few eal .. ul~ ('()otnining any see<L<, 
IIDd u..e (0'" may l)C£balllJ be attrihutOO to the Betion of 
TbriPl aDd otber miDuw u....-1.1 'Wbkh hauot the flo.".ers. A 
"'majorit1ortbeaJlODtlUK'()u"lyaelr.fcrlili"oo.I'tlJlatlICflI'I'(~ 
chIDed ..,..,qraJ IlIanbl <'Ontaiottl no lleCl(is, or ooly a ,iogle one, 
EleIadiDt: ~ latter ea"nlel, 1 connWd the It'eda in dghtceo 
cl u.. II-' -. aDd theM contained on an av,-,rage 18 i!eOO ... 
o.cl the pIm. _ -roataneoual,. telf-fertile in a higbc:r degr\.'O.: 

u.a IIQ' 01 tM otben. On aDOthcr OOI'IlIIiou a .iugl& C()\'c..oo-up 
pIut predaced lpODIaDooual,. eighteen I'&)lMUI08, but onl,. two of 
_ coMai .... III,. aeed, DalPeI,. 10 atld 15, 

(,.,..... "'"' "'I-/wfiliatl. Ph.,.,. of tAe }'i,-Il Otl'ltoYlli(l>I.-'1'lw 
.... , ..... obtaiDed from $be above e~1 aDd artificinll~ 
-"-terWiIed &nrera were.,...., out of doon, aDd two large bcdH 
01 -w.,., ebei,. adjobaiq oae auother, thot railk'd. Tbi~ 
..... WpAaDtOll ... WCblesI'erimental.a.ndlllado<lt 
u.. ....... aD)' l'C'gUJar acbrme of ol>eraliuo. WheD tbe twn 
Iota weft in 1'011 Buwer, I lOOPnrOO rougbJr a Iargc number (,f 
..... ta bat Nt'OI'd 011" that tht! ~I were OD an averagt: 
fIill1' tDebea taller thaD. the IM'lf-fwtilioot.1. Judging from 
1a'-qllCllt ...... nrctoea., we may _OInO tbat the cJWI;C(I 
pIqtII, YeN about 28 inchefl, and 010 111M-fertilised aboul 
it lDeiIeII in height; aDd tbill will Rive WI a mlio of 100 til 
til. Oot of a large Dumber of ,!IaoUl, four tlf tho crossed on~ 
.."..,..beforeauyoneoftho.elf,ferlilia4 .. d]!lunta, 

TblrtJ80wonontlwlt!e cl'Ol8ed l,hUlIs of tho fint gcnemtion 
.... 1Ipi1l c~ wjth pollen from a d.i8lind I,l.ut of tile ~alll(' 
1ol,1IDd;rie1dal hvcDty-ninel'&l»IUJe.,oonbinillg on an ayel'Bl-"fI 
N'61 aeeda, ... jth a mmmum in onc vf 111)8('6<1&. • 

Tbirt,. low!'" un the &C1f-fO:lrti1ieod pillutll 'Were ~in ~]f
ktw.d j eight tlf tlk:m with ]'Ullell from the .. me Ho'Wcr, and 
tM ~r ,.-jlh l>Ollen from another Bower on the same 
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plant; and thClleprodllceJ.tweuty.twoc.1])8ules,containingonlln 
fl.Vcrage3:;·95 SCt.>ds.with a maximulll inoneofGlsce,h. We 
thus RCC,jlltiging hy the number of seeds per capsule,that the 
cl"(J6><C(i pll1.nt.~ again cro.w~1 .,.",'ro lllore productive than the 
self-fertilised a .. -ain self-fcrtili!}e{l, in tho ratio of 100 to 65. 
Both tI'll cl"O/'",-~1 and sclf·f..,rtilised pbllll>, from llaviug- grown 
much crowded in thc two beds,·produced le!ill fiuccaJlllule6 and 
fewer !l(.'C<.I~ than did their parcn1R. 

Crow,j ulld k/f-f<rliliwtd Plunt8 of the Stwnd GffltTutiOll.-'l'he 
ero,sed and self-fertilised se6lIs from the croSllCd and self-ferlilised 
]llalltsof the las! gencrn.tiOll wcrcsown on opposito sidcs of two 
pots.; butthc scedlingBwere not thinnedcnough,so that both 101.8 
grew wry irregulurly, and most of the self-fertilised plllllis after 
a time dilod from being sruotherod. My mCllSuremcnl.8 were, 
therefor.), n,ry incomplcw. }'rom the first the crossed soodlings 
appeared the finest, and wheu they were onu,llavcrage, byesti· 

mtion, ,) in{'hcs high, the sclffcrlilised ]llallts were ouly >I. 
inc1te~. In both pots the crossed plants flowered fil"llt. The two 
tallest flower-~lem8 on the cl"OSSCd plllnts in tho two pots were 
'7 and Hi\ inches in height; and tho two tallOlit flower·stems 
on tho self·fertilised ]lhmjs 101 find!) inch(l;l!j so that their 
heights were III! 100 to 58. But this ratio, deduced frolll only 
two pain, obviously is not in tho least trnstworUly, Rnd would 
not hu,ve boon gil·en had it not boon otherwise sUPllOrtod. I 
stato in mynote~ that the crossed plants.'Werevcry much moro 
Im:llriant than thcir opponents, and IIIJCmoo to be twice as 
bulky. 'Ihislatter estilllatemnybe bclie,·edfromthofl.':!C<:rtained 
weights of the two lots in t he ncxt generation. Some flowers 
on these cro6~xl Illants were ngflin crossed with pollell from 
nnother plant of the fame lot, and iIOmo flowers on tho self
fertili..oo Jllllnts a{!!lill self·fertilisedj and from the seeds thllll 
ootailleQ the planls of tho nel:tgencration were raised. 
~J (!tid ,,/f-ferliliw Plant. of lhe Third Gtntrullollo..-The 

seeds just flllilded to were allowed to germinate on bare SIllld, 
and were planted in pairs on the opp(lIOite sides of four pots. 
When the &eeJlin!-'lI were in full flower, tho tallest siem on each 
plaut was mCllSured to tho baso of the calyx. 'l' he measurements 
are gi,·.,n in the following table (XLVI.). I n Pot I. the crossed 
aud self-fertilised plants flowered at the sarno timo; but in the 
otlH'rthrocpot~ theerossod flowered first. These latter ])iauta 
also oontilluoo flowering llIueh Inter in tho slltllmn than tht! 
IIClf-fertilised. 
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TABLE XLY!. 

[IiG"ti,U.ttJryp"!lllU(Tlu"nJ (J"'eroli(} .. ). 

,_. ,.-
~~; " ~i, ~d 

II. " .101 
29 1 nl 

III 2111 31 1 
2;'1 :!4j 

" :~I 

"'I ~.; 

'l'IIe ...... beip.t 01 the ejpt oro.ed plant. ill here 28'3:.1 
........ 01 the eicbt -"!'l4ertiliel *,'21; or .. 100 to 9:.1. 
80 tIId .... ,.. DO dillenmoe in beqpat wurth speUing of; 
bill ....... "ri&oaraDd lu1lrilraoe dlero .... an utonillhin~ 
~.""'bJtbeirweigbta. Aftcrtbe.eed._JlIlUleil 
W __ p&IIend, the eiPt er-'. and the eight lelf·l'ertilieed 
...... ".. eat dowD aDd weiPed; tho former .. eighed .w 
........... latt.ercmlJ' 21_; orUilOOto49. 

'ftIIiI plAt. wve all kept 1IDderaout.l!Olha'tbe capmk>B 
widell UIe1 produoed mod haYll heea all l!IpontaQcloWlly self
Ierti1iIed. The eight ~ plants produoed t"ODly~c snch 
~()/ which only twelYll containud any fIOOlI, averaging 
8'6 per aaplu!e. On the othe!- band, tbo eigbt a.:lf·ftJrtiJi..ed 
plut. produood DO Iea8 than tbirty·llix capilulCll, of which J 
eDIIlinod 'weuty.live, and, .. itll tho uocption of three, all 
CQlltaiDed -t., averaging 10'68 &Oed, per cap'lUlo. Thus tlHl 
pI'OJIOrliollal Dumber of IIOOds per cap'lIdo produced by the IIJantl! 
fA ~ origin to t1lOfJC produoed by tho pla'it. of self·fertilised 
ori£iD (both loti! being IIJX.>DtaneoURly Ielf.furtiJio:lod) WIl8 I\Si 100 
to l~ Thill anomalollll ""lilt ill I.rubably duo to !iOwa of the 
.u-renru.d plaDlII baving varied 110 .. to mature their pollen 
......... more De&rly at the .. me tilllO than ill proper to 
......... i and .. e have already lIOeu that !!OUlO plantB in the 

© The Complete Worn of Charles; DarWin Online 



13(i l)L\~Tlln. CAH \'OI'IIYLL I,;t-i , 

first cxperimcnt dilr~ro:l from tile othcrs in t.cinS slightly more 
J;Clf-fcrtilc. 

'f1,~ ";/fo<:bo/" ("Tau with a/reAl. St<oC~',-1"1\"cuty HOWCl"lloli tho 
I'('lf-fcrtilised phmtllofthelalltorthirugencrstion, inTnhleXL\,I " 
wcre ferlili.acd with their ol"n pollen, hut tnken from othcr 
tlnwCl"il 011 the Hittle plllDla These produeOO fifteen clI.l)liule8, 
which containoo (omitting two with only throe fll1d six f\L'('(ls) 
011 fin flvcrage 17'23 f'CCd1l, with II. mll.ximum of scvclltyinonc. 
Tho self-fcrtiJjll€(] C:\plmlcsfrom the self-fcrtili9(l(\ plll.nt8of the 
fil"l't gcncration ~'icldoo the much lon·er/1.V6lllgll of 35'0;) seed~; 
but D.8 tlU)Ij() lattcr llllllltli grow cxtr~mely cron'ded, nothing can 
be infcrro<iwilhrospect to thig.Hifcren('(lill thcir self-fertility. 
The seedliup! raised from the above IIOe<lIl con~titute the 1)11111ts 
of tho fourtb self-fertilised generation in tho following table 
(XT. .. \'ll.). 

Twclve flowers on tho !mlllO plante of the third self-fertilised 
gcncrstion, in Tll.ble XLYI .. , wtJI"C cl"O!l!lCd with llOlien from the 
eroeeedplaotsinlhof!l.llIotable. TheB6c~planlshadbeeD 

int.erc~fortbolhrooprevioUBgcDcration.;audmanyof 
them,nodoubt,were more or less closeiyinter-reilltcd,butnot 
!;() closely as in IlOmeof Ihe experiments with olhcr spooiCll; for 
tiOvcrnl carnation phmlil hlld been raised and c rossed in the 
earliergcneratiOIle. They were not relllt<'<i,or only in a distant 
dcgroo, to the self·fertilised. plaute. Tho )"lllrents of both the 
self-fertililled lind cl"OSlllld plaut.& had been subjected to 8.!l nearly 
Ill! possible the SIlme conditiolls during the throe previolls gen~ra
lious. The ab(m~ twelve Howers produced ten CflpEml~s, contain
ing on fin averago 48'66 seeds, with a mtu:imum ill one of 
HOI'onty-two seeds, The plants raised from tlW8C seeds may be 
callod the intCf"tf"Ol'WJ. 

Lostly, twelve flowers on the sarno self,fertilised plants of the 
third generation were CI"OII8Od with pollcn from plantll whicll 
lw.d been raised from seeds purehased ill Loudoo. It is almost 
certain that the plautswllich I)rodnced these ~ccds hll.d grown 
nnder I'~ry different condi tions to tbOile to which my self
fertilised and eroo;ed plante had boon sn11jectoo; and thoy lI"ere 
in 110 dcgroe relatoo. 'I'he above tweh-e flowers thus erossed 
all produced capsules, but these O(IniaiDOO the lOll" a"eragc'of 
37'41liOOds per C81J!mle, with 0. mtu:imllm in ODe of l!ixty-four 
S€OOf!. It is surprising thllttbillcl"Qll.!lwitllll.fresiLstOo.!kdid not 
!dva fI much higher a"erttb'<l number of seeds; Cor: Ill! wo shall 
immediately 600, tho plants raised from thellO seeds, wh.ich may 
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1(, t>flllt~l lIlt' h.",/I,,,o{;_'. 1x:ntflkd grc1ltly ill" the (:1"0<;8. both 
m~r()wlh and fl'rtility. 

Tho aho~e tlnw Inl~ of l;('OIiq wero allowed to ~rminate on 
I",,,, Mud. lLmy of til<' IAu,\ono.Cl'(l!;';oo' ~rminllh.od before the 
"tllt'T'I<.au(lw,'re",j<~·tt"I;lIll<lmlluy()flheilltcrc~latcr 

thaD U"JA6of Ihe utlu.rtwo 101"- TheFleodliafterlllUlisennina
tiu!:, ","C'", I)lanlL~1 iD 1<-11 1-)111, maJe tripartite by SUI)t-rIieial 

TABLK XLYJI. 
Oi<,,,/I,,,.e-,rY"l'hyll,, •. 

l1~t ;;"1 
+ ~31 

~;I ~I 

'" ;:j " 
:::1 ~41 

..:.J 

~i 291 
2£1 

"I " ~lIt 

~~I :!8J 
+ 

'" "I 
;I:!I + 

lI-lt·renll_ 
1'1." ... ,-

29, 
+ 

"I + 

'" ~4: 

+ 
+ 
.lUf 
~41 

~;1 

261 
+ 

"I 
0 
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dil'i.ion~; hut Wht'D only two kind!! of seffi. g<'nnil1!lleo"] at the 
511.me tilnc,theywenJ pll1lltooon Ibeoppot'itt'!<idCllofOlherpot.ll; 
RllIllhili is illdi('tl.tcd hy blank 1I1)l1OOi1 in one of the thrM oolumn~ 
in Tahle XLV U. All 0 in Iho tflble ~iguiflt."11 that tho soodling 
~liQ(1 before it WlI.8 mea.surt.'<I; Rnd II + ~i~llifiell 11lI .. t the ])laut 
<li,1 not produooa fi(),,"CC-Ittlll,8Ild t11creforc "'all not llle:Mured. 
I td~rvusQOtioothlitooleAAtilImeightolitorthoeighleenself
fcrtili,.oo 1)lanls eillM:'r died or did not 80\ll'..,r; whereas only 
throo out of tbe ejll:h~'n inkn::r'088ed, and {ollr out ofll16 twenty 
i..ondoll-erwseo:\ planlA, were in this l,rodicaIlll'nt. Tho self
fcrtJlillO<1 plslll.iJ hnd & decidodly Jcse vigorous al)pearnnre 
than tho plants of tho otllCf two 10111, thl·ir iean18 heing 
RmallcI' fl.ud IllirfOWl'r. In only one IlOt did a !I('lr-f~ rtilil,.c(1 plaut 
flower bofore 000 of tho two kind!! ofcl'Ol<",~1 Iliants, bctWet>D 

which them WII.!! no marked dilf"renoo ill the IlCriod of flowering, 
1'he plants were tooMurOO to the base of tho calyx, af\cr Ihcy 
had OOInpletcd tbeir growth, late ill the lutumn. 

'fhe Iventge height of tho 81:lteen London-eroMed plants in 
the proooding table ~ 82'82 iuches; that of the flfIooli inter
el'Ofl,,«1 plants,2tl inchCll; aud that of tilO ten lieU-fertilised 
plll-utl!,2I)'55. 

80 that in height we have tho following mliO!!:

TheLondon-cI'Olll;\.~1 totheaelf,fertili.!'«IIISIIOOto81 
1'be London-ero!<--OO to the interc~las 100 10 85 
Theinlercr'Ol!8OC.llolheaelf-f.,rtili.was l0010!)5 

,£b_ throe lots of plants, whieh it ~hould he remembered 
were all deri"oo on tho moUler-side from plant. of the t1lird 
aeIr-ferlilil!6d gonomtiOIl, fertilised in throe ditfaont way~, were 
Icftolposcdtotho viait.!Jofinsoots,and tlieirflol'iel'llwcre froely 
el'Ofliilld by thom, As the Cl!.I)I!\11es oreneh lvt boeamo ripe they 
were gathered and kept sepamle, the elllilly or bad OUCl! being 
thrown a'A'ay, But lowards the middle of ()(:tQh(,r, when tho 
CGpsule. could uo IOllger ri))('n, all "ere pthC'rOO and were 
oouulOO, "bethel' good or 1:60:1. The capsule. were tbencfIll!hcd, 
and the IiOOd cleaned by ~ievee and 'A'eighoo, For the I<Bke of 
uniformity the l"eIIuJt.e llro givcn from calculatioll,u iftilerehad 
OOelitwenlyplanl.eiueacll lot, 

'fhe sixteen Loll(lon-c~ plants netunlly llrodueOO 286 
cnpsulOl'lj therefore tWC'llty IIlIeh lllnnts would have Ilroduced 
351'5 ('II.jlsulOl'l; and from tho I\Ctu31 weight of the &ceds, the 
t",enlypl/ln!.s'A'ould iJaveyieldcd 462 p-aiDI weight of.liOOd8. 
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Tlwfiftoenintcrcros'lOdp\n.nts a.ctUlllly prOlluccll,j7cllpsules; 
therdo!"O twcnty of th(ltn ,,'ould hll\"o produood 20!l·3co.p!!ul08. 
and Iho F;OOds would have wcighed 2Q8··ns gmiIl!! 

Tho ten S(!lf-f"rtilibCd plants nctuallyprod.uoo.l70 capsules; 
therefore Iw<,nty of them wonld hU"e prolilood 110 capsules; 
lind thellOOdswould 111""0 weighool,)3·2grnins. 

From thCfj(J data lI"e b'o.;t tllofoliowing rnti(ll;-

Surnl...r of capnde, l'r<rluc.4 by a .. t'lw.U ",",mwr oj plClllU oj 
thttl.nekAl$. 

lYllmwr oj Cap-ulef. 
The London-cl"OflSCd to theself·fcrtiJisod,as 100 to8l.1 
'fho London-crosscd. 10 the int(!rerof'..'lOd, as 100 to 45 
ThointcrcrosseU totlloself-fertilised, as 100 to (;7 

W<iyht '1-.u productd by an ttju. .. l 1<umwr oj plant' of /h~ 
thru{"/3. 

lI"ei<Jh/(JfSwl.· 
Tho London-cro!laOO to tho selHortilised, It.S tOO to 33 
The London-C1"OS!jO[1 to tho intercrossed., as 100 to 45 
Tho intcrcf"06SOd. tothoself-fortililiood,as 100 1073 

We thus see how greatly thn offilpring from the self-fertilised. 
plll.nls of the third g"neratio!l eroseed by a fl"(l8h stock, ill!.d 
their fertilityincreasOO,whether tested by the number of cap
lIules prodncOO or by tho weight of tho contained seeds; this 
latter being tho more trustworthy method. Evon tho offspring 
from tho self-futilised plauts crossed by one of the cl"QI!SCd 
planta of the samo stock, notwithstanding that both Iota had 
been long 6nbjoeted to the same conditiolls,had lheir fertility 
considerably iliCroD.sCd, all tested by the same two methods. 

In conolusion it maybe woll to repeat in reference to the 
f~rtility of those throe lois of l)lants, thnt their flowers were 
left frocly clpol;od to tho visits of insects and were undoubtedly 
crossed by thom, as may be inferred from tho large number of good 
Cll.p!!nlos producOO. Those plnnts wero all the offspriugofthe 
samo motiwl-plfluts, and the slrongly matked differenoo in their 
f~rlility must be attributed to tho nature of the p.:>llen employed 
ill f",rtiJi>;ingtlwir llarenl8;and the djffcrcnoo in the Ilaturooftho 
pollen lnWlt be attributed 10 the ditferent treatment to which 
the pollcn-bearing plI,renla 100 been subjected. during several 
1ll"1.:\·iousgencratioM. 

Culuu!"(!llhe H~)("m.-Tho flowers produced by the self-fertilised 
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pllluUi of dill hll,1 or fourth genernUon 'Iere lUI unifonn ill tint 
lUI IhOllC of a wild ~JledC8, being of 8 rule pink or f06C oolour. 
An81~-oull CIUICII with Mimulull and Ipom(])fl" aficr 80ycrtll 
j,(cncmliollll of I!Clf-fl'rtili!IU.lion, luwoOOcIl ",Iready giy!'n. T lw 
!lowcrBof the intcrefOllllMld plants of tho (OllrU, gc-IIf'ration werl' 
likC'idl!6lH'!1rly uniCornl in colour. On tho other hand, tho HowclIJ 
of the Londoll'<l'08ktl I)\allta, or those railloCd from a cn.JS8 >\ilh 
tho frelih ~tock whi('h \>Ol'(l dark erimson flowe"" nried ('Itrem(:l~ 
inoolour, as might lu,,'o IO(ICIl expected, and U ill thegellCral 
rule witb IlCCdliug canllLliona.. It d('jJ('n"1)IIJ notioo that only \11"0 
or t11l'Ce of tlill Londou-('1"(lti&e<1 pllillill 11roduo«l dark crimllOll 
flolI'cl'H !ikothOllOoflhtirfalhcm, and only R \'cry few OfR JlRJt, 
Jlinklikethoee of thcirmotiJera. The great majority had their 
1)O.·tlllslOllgitndinallynlld l'ariou81y IItrillCd "dth the l"'oooloul'll, 
-till' grotwdworlt tint being, howevcr, in IOtDO ('Mel! dark('r 
IhAn that oflbcmothCl'-l'lautB. 

XTl. MALVACEiE.-J]nmcu AJ'n1CAII'CII. 

Man.1 lIo ..... cl'll 011 tlli' JlibiliCU8 were cf06scd with pollen from 
n dibtinet plallt, Rnd mllUy others were self-fertilised. A rather 
tnrgcr proportional number of the Cl'06I!OO than of the !:!C1f
r,-,rlilised Howen yielded eapl\llllCII, Rnd the cro6lJe(i cap!!ulcs con
lainedrathcrmore .... 'Ild.M. The self-fcrliliscd aeOOiI "'cre alitlle 
heavier than an ('(Jual IInmbc:r of tile el"08lled eoods, hut they 
germinaled badly, and I rai&lxl only four plants of eaclliot. In 
threeoutoflhllfonrJlob;,tJlee~lllal1 .. fto".-erodfil'6l. 

'l'AIILJ,; Xj"YIIl. 
lNbiKu. ofrim1ll11 

I....... I ........ 
131 161 

17, 20, 
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Ther.}ur<:~l'lsnt&s\·ernge l:I':.!;;,al\Oltherourl!<:lf-fel'
tilia<l 11'-18 inch..- in height; or Be 100 to HJ'J. II tre.re bSI-o 
thouD1I"u.al{'_Orklf-fertiliscdllllllltJIexcet..lingthecrt~ 
in heip:ht; hut onl,. four pRiMl w~re mc&>;urod, nnd thcee did not 
Jl,'row wdl or '" llIslI)'. I did not colDJlElre the f<,;rtility of the two 
lot~ 
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]'"Iarj::t> .. ium WDIII .. , .. e ... bet • .-een planta Jil'OllIlgtlml I,y .. uttiD~' 
dOH no 1l0000-'I'm]lIO>"I"III lUluu_l.inJ!lftnlh"ol (lou~IQ.ii-I,ul'iDu. 
lu",,,, ftnd piloouo-l'h_",lu. mul!ifloru ... ud vulj:(~ri_Lalb~·ru. 
odo",luo, v ... i\'ik. 01', 11 .... "r 1I/<1"",lIy ;ul~I'I.'"'" in l :nKlaod-Pi.uII, 
Ntin,,», .... ri~I;.,. of, rardy Illle ... ~ but .. ertIIOII !ltt. .. ee .. Il.tm 
hlll'hly he"fflci .. I~""roth .. mDD.I.-opariull, ... m"I",f,,1 fft'~cti of .. 
c,,,.·-Onon;" miDult .. i ..... , dei.lU)("ene flo_era o(_l-'m",nuy 00 
\1.." Logumi_-U .. ki .. elepn_Thort"DI ... urt .. -l·...,..itlnno 
g ... ~ih ..... Al'ium pt'tno.('linUln_~lri ....... In']lurl.ufS-l.&Ct~ 
•• tln_~I....,ul .. i .. 1]It'Cul",»- I .o),o:,lia ram ... , ad.'alll~ge" of .. 
Ct'''' duri"~ hmg"lIe"'lioll~-Lobeli .. fulflien~-l"~mol'hilll in~ip'i~. 
~""""I ad,nllage. ~rll r,, __ l iorng" ()ffieiIlRli&-N(lIKna proo.lml.to. 

XII], GJ:::IlAKIACEtl::'-PJ:LAHOnNIl"1 10~"'U:. 

TIllS I)laot, B.I! " ~II<'BI r1l1<" i" ~trougiy proteBIldrou8: .lId 
ill then"rore .dllpted I'Jr cru.-ferlilisatiOIl by the aid of iDsee!8. 
!-;ome ft01li'eJ'II 011 "common lICal'iH "arie!y ,,'Cr(! IIClf·fertilised, 
and otller fl01li'en \\"~re <,.......00 wilh pollell froID 1llI0Ih"f plant; 
blltllollOOllerhI\(IIdonOIlO,thnnlrclll(,lIllx·rodlhattll~ 

plants had beell l'rol ~lg'/lk.,j h)' cuttingtl frolll tho Sf'IllIOStoeJ.:, 
nlldwcrethcreforepllrtJ&illfl8trict!lCllllCoflhol!llIllOilldhidllal. 
?\o\·crthclCAA,ha\·illglllndclhccr00.81 rellOl\"ctl 10&&\'0 thoseeda, 
which, afler genniDatios on Nlnd, were "llIllkd 011 thc Ol'llO!tile 

~I:t::~~~il:~r tr.!::r;::i~ 
I,,(okralld,om, add. (,'11.,' • l",io~ 
.. "II 1',,11l,,1''!',I>I,' J"u. 1~7~, I', 11) 
"Il.,-re ~re O<'Il,e "~t;"lIe., '''I''~ 
~in]\} ,h ... e ... ilh I'!:L.I. of I I>u,k 
""I"ur,or"-lo.chl._"_"~~kl) 
l't,,,,lIlul,"", ,,-h.-,c Ihc I".ul e1· 
IlllMila,",-",D ... or""nbo,l",e 
Ilot- I"U",,· ..... g hnn~ • .,d III 

",hi<:-haloo!Lcl';"liliofreq,",ully 
.lwrt ... ",hi'll it UI_ud& it I~ 
.m.,tL"n'd ... it "'t'~ by 1.10" 
bU"'lIG~ a"thl:"'; Ih,OIl ,'~riell{' 
.,.~ )i;,ut.O('tI~ .. ,t .... h I)i" bti"", 
f'-'tili".·,jbYII.".nl",llt-", [ 
"-('\lid iu.laDro (;hr;'IIII'" ~a an 
('~9"'1.le <:of IhillfMct.' We !.M'e 
ber~ an 1U1", ... I",.: _ of'-II' ,iHhiJily in ... (mpurt&UI fu,,~. 
Iloomll,,;nt. 
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.i.JCII ofthni) pot. IuoncllOttllCqnn.oi·cl"08Sed])!nntwlllIycry 
_oon au.J e'l"er aft"rwp,rd~ talleraOlI fluer than tbeaelf·r"rtilised. 
In ~ hro (ltber I'ollliho fIt.~dlings on l~)lil Ilidelllfer6 (or a time 
1'11:£("11,. l~ l lIlIl; hut when tha self·f,'rlilil!ed plants 'Were about 
III iuch ... in Iwight, t hey ~ur~l their IIntligoniBlslly nlittle, 
1111,1 "v"r .. n.'rw .. rd~ Bhow{'I1 a more dcddoo lJ.n(1 increasiD~ 
.. 1'I"ant&j..~; ,,01 that the .. If·fatilillt.~1 I11anl8, takell altogether, 
'-ere amlO.,,,hat 8n(X'ri"r 10 tho qu ... i-crotil!Od 1)lanu. In tbill 
• ....e.18 in Ih'" of 100 Ori~ .. n\lm, if illdi"idulils w-hich ha'-o been 
,,,,ull.ll.lI,. 1'l'<'l.too from lila AA!Ile ~tock, fmd which hAVO bccu 
I"ng 'nl~tt~ 1 to tllU llama OOlHlili"n~, ara CI'Q6Se(\, no ",\vantage 
.. hate"~r i" ~aint'<l. 

~'I"eral 8<)w.<" on .n<>th{·r piant ()f the !;arno Hlridy .... ere 
l'ertil*"l .-ith lolkn (r"m tl,o roun"...,r fh"'el'll on the Mille pillol, 
IIOMto.'I",)iJ u~inll:thOt!J.lall<ll()ng-t<ht'<.ll)OlICIl(l'Q1I1 thoflllmo 
fluwer. M I t honght Ihat Ih iJi llltkr mij,(ht be 108/! <,ffl('ient than 
fruh pollen, ntl,,'r ""w"n! on the _1Il_"llInl w<'re c~1 wilh 
(rab poIlom (rom • I.iant which, althongh cI(l<!I(·I,. .itniiar, WIUI 
Imrnrn to baq arill.m All .. di-tiDl"I fIIll.llllljoC. T ho klf·!crliliI;W 
-u prmiDateol ralhtr l",for.: tilt' "tllt'l1I; but lUI !lOOn as I ~t 
equal pain thl',. """\.' I'iallh...! on til<' ol'l"Jlliw 8id68 of funr pots. 

TABU XLI X.. 
/',1< • .."...."._1 •. 

,.-
~t! 
l~t 

" I!! 

"'I 
"I 

Jb.~ 
t:,! 
I!. 

1'1 
t~j 

"I '. "I 

\\1"0 tho t1l0 loti< of..uhng"!'l 'Were h,tll"OOll4 Ilnd i:. inehes in 
ht-b::ht lhoy "ere eqlllll,uc.'ptill~ in Pot I\·.,in "Iliell the(,fOI<.-;(.~1 
l~aTlt 'If," much the 1(111.*1. Wht;n llCtwo<'n 11 and 11 illchl'>< 
ill hdghl, tl ... ~· welle mt'u~llm\ to Ih!') lips of their 1I]lllCrmo,'t 
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lcavCll;thecf'OllllOda.voI'll{,l:l!d13'1G,IIIlUtliCsclf.{ertiliscdll'07 
inchCI:I in height, or lIB 100 to 82. Fh'c montlUl Inter they were 
again measured ill the SIUIIC mllnncr, and tho results arc b-i\'()1l 
ill tJlojll"ecc<iingtllhle. 

'l'ho Il(lvell cl1lI>S('(} plantJI now Rv('mged ~:!'35, llnd Ule 1lC,'cn 
self-fertilised Hj'!;:! inches illh(·jght, or l1li 100 to 7l. But from 
thegreatiueqUlilityofthosovornJ plauts, tho reI'Iult is ICIl8 irust
worthy than in mOilt other casc<I. In I'at II. the two self
ferli!ibed plants alwlIYs had an advlLntage, except whil!st quite 
YOllug over the twocl'06Sed plants. 

All I wished to II!K:t'rlll.in how these plants would bchll\'u 
during a IlCCOllU groll'tb, they wero cut dowil rlo<:e to thegroUl1d 
whilst growing froely. Tho cl'O&lCd plnllts now showed their 
superiority ill IIllothcr WilY, for only ono out of tho seven WM 
kiHedbythcopcmlion, whilst throo or tho self-fortilised plants 
lIe\'~r TOC<ll'"crcd. There was, therefore, no use in koopins ILny of 
tho plants excepting th0S6 in Pots I. and liL; and in tho 
following year the crossed plants in these t\\"o pots sho .... <.-dduring 
their sooond growth nearly thc 8!UIlC relath'c 8upe:rivrityover 
thcsclf-ferWised plnnl.ll as before. 

'fllor..t:oLl'l!l 111111:8. 

'1'ho Howers areproternndrollll, and aro mnuifcstly Ma}Jtoo 
for cross-fcrtilisation by illSCCts, lUI shown by SpfCngcl and 
Delpino. Twelvc Rowers on sowo l)lants growing out of dOOM! 
were cl"OE!&ed with pollen from n di.stinct ])lnllt anri IU'Ol]llood 

eleven capsnlCII, containing altogether twenty-four good 80(.'(18. 

Eighh.'€n Jlowers woro fertilised with their own pollell IIlld 
produced only oleven eallllulCII, containing twenty-two good 
1;000:111; so thdamllchlargcrl'roportionoft}lecl"O!:'SCd thanof 
tho self-f..,rtilil;ed ftowet1l IlrOOuCOO CB])lmlCll, and thc cl"06llO(l 
ca]lsulel'! coutainod rathermoro &e«l. than thc sdf-fcrtilised ill 
tho ratio of 100 to 92. Tho ~ from tho sclf,fertili.scdcapOS1\lel'! 
were howover tho heavier o(thc two, in tho mHo of 100 to fSi. 

Seeds ill au equal IitlLto of germination were planlcJon the 
oPPollil6 sidcs of four pots, but oilly tho two tallest plants 011 

c.>eb lIido of em.:h pot were lIlCa8urcd to the tops of their stoms. 
Tho 11011i wore]>la.ood in tho grocnbou<:e, Ilnd tho plantstnr.i..l1oo 
up sticks, 80 tha.t they aBOOudod to an unUl'l\Ul1 llCight. In three 
of the llOts the crossed plants HO"'ored first, bntill thefourtll 
ILt the sa.1lI0 time "'ith the self-fertilised. When the seedlin~:11 
\\~ro betwcen (j Bnd 1 inches in height, tho crossed. began to 
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ahoJ •• al.ight .. ivllnta~"ovortlleirOI)I}.JIKmt8. Wh"n grown \0 
a oonaiokrahl" hdJ!ht tho d,;hl tallcet e......oo pl81ltll averaged 
U·4.'I, and tho ef!.:"bt talh:~t self-fertilWed 1)lalllil 87'8! ioehe-o, 
or .. 100 to H-l. Wh~o Uleir growth WIl.9 OOUl]llctt..! they were 
again IIl(l&Hunoi,&IIliIO\IL'n in thl.l following tnblo:-

TADLt: L . 
Tr(fpa~"um mill'U 

J_ I_ 
t;:> :11 

"" " -; 
69 42 
3."> -&.."> 

IV, 

The eight talleat efQl!8C<l plants n",.. .\·era~ /Xj'43, and thtl 
eight taJ.Je.t ..,.r-fertili>otxl "laut:! -IG iDebe~ iu hei~ht, or &II 100 

to'" 
There \11;).'1 aho a ~t .lifr,·n!ll~ in tilo fertility of the two 

Iobl.hich ...... re[cftunconre..l.inlhegrocllhoIlJlC. 011 the 17th 
of Me"k1nbo;r the cal .. nles from all the "Ianll! wero gatileml, 
&llti the IIOC<III COlmh.._1. The c~ 1)lalltH )'idded 213, whilst 
the..roo nnmher of .,If·fcrtilL,,,>(\ ]Jluut.~ yieldOli only 155 seed~. 
oruWut;)(i.I. 

LJ)!NAXTI!I\II 1)(lCGL \8U . 

8e\'ft"lll H.)wcrB were cl'Q"l>(ld IIlIll IkJlf-fertilillcd in the usulIl 
maDIMI", but Ihero was no markt'l dilf"rm~ in the IIl1mbcro[ 
..... hkh Ihey yielded. _\ TII" t nllmh(:ror~pontallOOUJIlyJlClf_ 
fertiJiIed eal~lea were 111£0 produced under thl) net. Socdlinga 
__ ....-...t in five \101li from the ah.}ve Jl(oed~, and when the 
CIIQM!o\ .I:!n! ahont 3 inchf.1I ill h~ht tl"1t)' IIhowed a slight 
adfILQtap ovtr the ac1f-fertilise<1. When dOll hIe this height, the 
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"ixMn Cf'OIo,,-.J .n<lllixtoon aelf·fl'rtilil!Cd planta,,'eremell5ured 
t.) the tipll of their lee.ves; the former ."eraged 7'S inches, II.nd 
111111 II(>lf·fcrtili..oo 6'07 incbell in height, or as 100 to &i, In 
Itll tho 100111, elH'tl'ting 1\", aercJll\eJd plaulfl01ll'ered beforeaDr 
oueof tho..,lf-fcrtilised 1)I&n1>l. Tho pllm\II, "rhen fullygro1li'1I, 
W"rt a~in m.mun.od to the 8ummil.ll of Iheir ripe eapeu]eII, "'ilh 
tilt' follo\\'illgrt~ult:-

TABLE 1..1. 
LirtUWIIIM.dotIglul,", 

1111 , .... 
1:'1 

" 
:~I 

,., "I 22 " " " "I " 
"I "I 
17~ 131 
" 

IY, ~~I !~j 

" 1~1 

" "I "I " "I 11 

Toulla iach ..... 

Tho sixi(1.'11 erossed 1)ll1nts uow I\,erot;e<' 17'46, nnd the 
IIfteen(furono luld died) 6Clf-fcrlilit«1I)lanlll 18'~ inches in 
h~il:ht, or &II 100 to 79. inr. Gallon eon~idel1J tim! II. higlleT rtlllo 
".ould be taiJ'l!r, viz"100 to 76, Ht, made a pa])hic.1 replUleuta
tion of th,· ahove met.8nrement~, and ""Mil the 1II'ords "very 
~l" to the tumture IbWl Curmed. Both 1018 of plantf; p~ 
0111('('01 In almnolalloo of seed-caIJ8UIe-, anti, U farNoould he 
judgt~ll,y the eye, there " .. as nodilf"I'\'Il<'e in their fertility 
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Xl\". LEGij?rINQSLE. 

In thi:s family 1 cs-perimented on the following six 
gCllera, Lupinlls, Pbaseo!us, Lathyrus, Pisum, Saro-
th(llllr\Il~, lind Ononis. 

LUPINUS I,U'I'El]l!.· 

A few flowers IVel"(! cro~d with pollen from (l. distinct plaut, 
but owing to tho unfiwolltablo !;CIlSOll only two cro_sed .'leeds 
were produced. Nino seeds weI"(! 8/1\"00:1 from flowel'll spon· 
tanoously IIClf-fcrtililled under a net, on tho so.mo plant which 
yio]J~d tho two crossed !!COOs. Que of these croflSCd seeds wn.~ 
liOWII ill n pot with twosclf-fcrWised scedsoutheoppogiteside; 
the laUf'T Cllme lip betwcentwollnd Ihroodnysbefore the crossed 
1'CC<1. The 1<0001111 crossed seed IVU.~ IIOwn in like mnnner with 
two scif·rcrtili"ed seeds 011 the oppositesido; the'IC Intter Ill.'loenme 
up Ilbout a tlaybcforothc Cl'O!!SedOIlIl. Inbolhpots,thereforc, 
tho cJ'()II!;C<I fIOOdling& from germinntingInter, WCI"(!ntfirstoom
plotcly IIl,!!ton loy tho self·fertilised; nc\'orlh~IOS/l, this stntc of 
things wa~ aftorwards completely roversed. 'l'ho seeds were 
!!Own late ill the nutumn, and the ]lotI!, which wore mnch too 
s:mall, were kept ill the greenhouse. Thc phmUi in consequence 
grew badly, and the self-fertilised 8uff{'rod mOilt in both pols. 
Tho twocros...w phmUi I"I"hen in fiow1'r {luring tho following "pring 
Were 9 incht~ in height; one of tho self-rertiliRC<1 plants was 
tI, and the throe others only 3 inches ill JICig11t, being thus 
mocra d"·Brf~. Thc two crosseJ plauts produced thirteen porl~, 

whil~t tho four self·fertilised. plBnla I'rodllOcd ouly 11 single 
one. Somo other IICIf-fcrtilised 1'11lnt~ which had been raised 
... ·pamtl'ly in larg{'r pots produced sov~rnl l'llOlltall00\l.~[y self
fertilised pOll~ulldcrllnet,andseedsfromthel'lCw1'reusedin the 
followingcxperimCllt. 

("Q8$I!flulrd ~d/-JcI'Ulise'l Planls o/lhe Second Generulirm.-Thc 

• Th~ atru"iu1'Il of the flower~ 
"flhi.p!onl.llndtheirlllimnerof 
f"r1ih ... ti'~I. hue been d,-lICIibed ;r ~11:~liil~~;~ ~!~~~~tudf !i 
..,..re,",rn~"eclar.ft"t1 bec.!gtn· 
,m.lJ)'\'i,ittLLcmforILLeirl'olle". 
Mr. t·pr",r. ho" ... v~r, remllrks 

('N~tul'(l,' 1872, p. 499) thnt 
"Iher~ il "c'l\"ily .. t the bao:k pud 
00.;., of the vuillum,in ... hich I 
havellotoo..llllbl"lQfilld lll'et.V 
Iilltth ... tx~ ... hicheonstantIJ· 
vi~il th~..o lIowcr~, e.:rtainly go Ii) 
tIti.i<:llv;tyfi,rwh"tthey"'<out, 
(lndnottothcloomillllltube." 

I, 2 

Rl Th ... ComDlete Work of Charles Derwin Online 



118 CKA-'. V. 

"1lO1ltan"OUl!ly Al'lf·f,'rtili"",1 ,If·(.,h ju~t mentioned, .nd 4:-J'OIII!l'd 

_ .... ()l~iJll'd l,y int('n:'" .... inj!' \ht" IWO l'mo.oo.i planlll of the last 
~·IH·mtioo, artrr h~nninlltin~ on MIIn,l, W('I'O phmted in r-irll on 
thoOP1Kl1lite5idl"tlofthff'o·lart:elJOIII. Whenlhl;\(I('('(llinJitlf .... ere 
only I ioebftl in IwiRhl, IIW" 4:-~~! hlld a ~lh:ht lId'l'anl~"C 
ol'(·rthcirOPJlOlwlllll. WII(·DfrrO..-n tothdr fnlt heit:!;ht,eTery 
on(" of tho e~.1 1,1.111" ('l('("E<lcd ita opponent in height. 
XOI'('rtlwl_lhI'IlIelf.r,·rtililllfld!llantJiin.llthl'l."t'polAfto .... en.>(1 
l~f,,1'ft too 4:-~ I Tho IDe&IIuremo"nta are ~"cn in Ih(' 
r,)I1<lwingtahle:-

TABLE LIT. 
l,tJpi"ul .. t~ .. , 

...... 
"I ::;, 
~, 

~I 
"I 

.-~~I 
'" " 
" " 
" Z11 
~'I 

'fho eight cf(lIII'<O'l plaulA hero a"ern~ SO'it!, and IheciJ,:ht 
lII'\f·f(>l'tili8ed ~5'21 inl"h~ in hei~hl; or lUI 100 10 b2. T11~ 
JllantJIwerolcft unoov('I'I!Olin th('{m.-,'uhoUlleI() "'1 Iheir JOO, 
I,ot they proo.luef"!.i ,'cry f,'W' J1I'lOdoo(>ll, ,_·rllaJlll in JlIIrto .... ing toO 
f" .... lltftI ,-wtiOI:;UIeIlI. 'fllt" I"~ r1anIllI'l'OIlu('l~1 nine pod8, 
('()nlainiog on an a'<'t·~ 3" _\II. ao,1 the IIIClf·fcrtilial'<1 plant. 
/o(·,·en I'lxb,oontaiuiugon nnavera;oSIII'('<!.,") Ihal tile /0('('(1. 
lmln lUI tl"lu.al number or 1,lanl!! were all 101) 10 ts8. 

T'If'O other l'roawol "''('UinW', eaell .. illl two ~df·ferti\i1'«1 
1O(,~l1in~ 011 tile Olll)(lfOile aid/lll of tlU) IIIllne Iaflro pot, "tre 
turned eut of their pob! mrly in the -..on, .rilhout beill${ 
di~lurbed., into Opc'n pound of j::OOd qualily. They .... ere thull 
/iul~O('tod to bot littlo oomlletilioo .... ilil one ll11other, in com· 
Ilnrillollwiih IhoplanUl ill the aboTothree pOIJl. IntheautUlnll 

© The ComDIf'tf' Work of Charles Dsrwill Online 



140 

the tll"O cl'O!;I;C(l phluts w~ro ubout 8 iuche!! t"Ucr than tho four 
self-fertilised plunts; they looh'<i also mort) "igoroUll !lnd 1)1"0-
du(-ed IllIl.UY more pods. 

'1'woothcrcroBSed and sclf-fertilil'llXl secda of tho same 101, 
aftcrgenninatingOll Mnd,wcro I)limleoi on Ihc opposite sidcsof 
II. Inrh'tl pot, ill which 110 Calcrolaria llll.d long been growing, 
and were therefore c::tI)(lSO(} to unfil"ourable conditions: the 
two crossed plants ultimately attained R hcigllt of Wi and 
20 inches, whilst tho two self-fertilised were only 18 £Iud ~H 
iuchcshigh. 

LUfHIU81'ILOSI.!8. 

From a scries of nccidcnts I wu.slIg1Iill1I1lfortunaicinobtainillg 
a sufficient number of crossed !lredliugI!; and the following 
J'Cj!1\ltswouldnot be worth giviug, did they not strictly 'lCoord 
with th()!',Qjust giyen with l'C8poot to L. 1,1/~.... 1 raised at first 
only a single crossed seW.ling, which was plw::cd iuoompetitioll 
with two sclf.fertilised ones Oil tho opposite ~ido of the Mme 
pot. 'fheso plants, without beillg di~turbod, were soon after
wllrJF.turnod into the open ground. Bythotloutumu thocrossec:l 
plaut had grown to so large " size thllt it almost smothered 
tho two sclf·fertili!i!ld. l)lanla, which wcro mere dwarfs; lind 
the latter diod without maturing a siuglc pod. Sevcral self
fcrtill.ood seeds had been plllnted lit tho same time separately 
in the OpNI ground; lind the two tallest of these were 33 lmd 
82 iud,,;!!, whereas the one crossed plaut Willi &l inches in height. 
1'his lutter plant also prodnced many more pods thau did lilly 
onoofthesclf-fcrtilised plflnta, fllthoughgrowillgseparntely. A 
few flowcrs 011 the oue cI'O.';.SC(\ plant wcre crossed with l)OUen 
fl'Olll one of the self-f"rtiJiso:.d l)hUlIiI, for 1 had 110 other cl'OllllO(l 
vlant from which to obtain poll~ll. Ono of tho self-fcrtili&.'<i 
plflnts having been oo\'~rcd by allet IJroduccd. l)knty of spon
IlInCQuslyself-fcrtilisedlJOds.. 

CrQ3Mi <Ilia .d/-/utiliW Pla.i/$,()fth~ S--..na arnerotiOii.-}'tOm 
ero;sed and self-fertilised sood!! obtaiuod in tho manuet just 
deseribod. I suceoedod in raising to maturity only a pair of 
plauts, whieh wero kept ill a pot in thegrocnilonse, 'fheerossed 
pia.nt grow to 8. height of:;!:l inches, alld the self-fertilised Iv 
that of 26! inches. Tilo former produced, whilst still keptin 
Ihegroenhou;;e,eightJl(),Js,containingolluIIIl.1·~m,;tJ2'7100eds; 

alld the laller oilly two IJO!is, containing 011 1111 average 2'5 
IiCOds, 'fho tloycrage height of the two crossed plants of tho two 

~ Th k f h rI 
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b"Cllemtiolistakcli togethcrwaII3;)'a,lllld that of the thrce self· 
krtilised planUi of the IlaUle two g.:-ntrutiou8 30'5; or all 100 
tobG.-

PIIABEOLt:8 lIIULTll'LOIU:B. 

Thill plant, the !I<."fIrld-nmlleT of EIl~li~h Wlrocnenllnd the P . 
.-.Jo;ci'U'N' of LAmarck, originally enlne from i\luioo, liS 111m in
fonned hy lIT. Bentham. Tho flowo:rfI Ilrc 110 constructed that 
hh'll flud humbie-bce!o, which visit them iUce&l-lllltly,almOilt alwaYIl 
alight on the left wing-petal, liS they can bci!t suck the nectllr 
from thi>! &idc. Thtir wtight aud mov"menUi deprf'J;IJ the fJeilll, 
IIllIl this eau_ the stigma to protrude from the ')lirally.wound 
keel,IIlld a hrll~)' of hain round tho stigma fJul\h~ out the ))ollen 
herero it. Thepellen adhel'Cll to the hend or )lrobo&cill of the 
boo which ill fit work, and is IhUll !llneed either on tho stigma 
of tho MIDO flower, or ill enrried 10 IUlotiler flower_t Several 
,can; ago I ool'crod IIOme plllnt8 wider II lllTgll nd, and IhCllC 
prolillecd 011 oueOCCll8ion all()lltOIHrlhird,lInd on IInother ocea· 
&ion abont one-eighth, of the number of pod8 which tho saml' 
number of unoovered Ililmis growing cloee alongsido )lrodueed.t 
Thie 1000000noo fertility Wall 1I0t Cl\IUiCd by auy iUjUTY froln tho 
net,l)8[ rnovod the wing-petals ofsc"cralilrotooted Dowen,in 
the !'lime milliner 118 bees do, and lh_ produced remarkably 

-Wehele_lh.lbn,h/."pi· 
... /..t_ .lId piw-.. lit ..... fn·..Jy 
wi,en i~b IInll'Kcluded; bUI 
l b . S .... II', of Chri_lc!mKh, in 
!>le .. Z",,]and, ;"(orm~ me (Ike 
·C,anlenc .. ' Chronicle,' 18[j~, I'. 
~2~) Ihnt Ihe J;llnltll vuktie.. of 
the lnpi",· • .., 'Idthet9,·u.it~-d I,y 

~::!.L~;:I:'Il;I~~w~efn:::,,~~ 
L~,::umin"u. planl. wilh the u~":J)'" 
tklll or rclcle~er. lie .<ida,'· 1 
hQv'\(l'r ""'''oflll,·nl, during Ihe 
311ll11lll"r,rdea .. :<!the,ulI>>f'",wilh 

~I~~:;(k~l ~~:o'L~f ':;:!~~hl~"~l! 
adjo;u;ng O" .. ·er. hot 10 kr~cd 
hn'·ing .11 I·ro~"d Llind_~ I de 
nn~ know 10 whal Ipt::ril't. thi, 
.tateu-eutrorell.. 

t The Ou"~" h ... e been cle
.eribed by D..Jpioo, .nd in lin 
admlmLle milliner by Mr. _]r.rrer 

in tbe'Annala .nd ll.l!.of Nat • 
1Ii.c..' vul. Ii. 41h lied",,) Oec.. 

:(~~I~;III~i ('~~t.::, ~.~~~ 
187:1, p. 1~9) lhe Ulle "COIh! 1)(.'(:'" 
lillnty III thdr .t'"olut{'. lllluldy. 
"tillleVl-rtil'lltJ)rojeetiOllontllll 
'i"~le("-,,, oUUlltllnf'llr,"''-, 
whlC'hllOOm.p~l u.rlogusrd 
theent .... nl'<'UllOtbet.'-Out'dAr· 
1",1"" In IluI .1.m;"a1 IIhtath. 
lie ~ho .... tball-J,ulltO.iK'tloll pt(:. 
'·~n,..th"bt·8OIl'1.'fIChmgth"u«:ta., 
unl,·;,s Ih,yg.l \0 tbelert ,itle of 
the !lewer, 80cl It; •• t.o..Jutdy 
n~n- r<or ~rou-fcrtili."'ion 
Ihnt III('Y ~bo\lld a!igh!- Oil tllfo 

k:f; '!"t~~:'!"~. Ch)1"~,I"'e.' 1~7. 
rids~v ·;ti!.~~~~:~L i:':~i 
MaJl'. of :>;"81-. lIi.t: 3rd "".iea, 
"01. ii. 1858, I~ ~G2. 
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fino pods. ·When the net was taken off, the Howen wer(! imme.
diately visited hy booB, aud it WI\.S iuwl"'(IIl;tiug to o\.lscr'l"O bow 
quickly the plants became ooveroo with young pods. As tho 
Howcrsllffllliuch frequented by Thrips, the self·fertilis.'1olion of 
most of the flowors uuder tbe not may ha'l"o been duo to the action 
of these w iuuw in.E;(lCts. Dr. Ogle likewise (xn·orod up .II. largo 
portion of a plant, Ilud "out of a VlL!lt number of blossoDlB thlll! 
protceted not a singlo OUIl produced I!. pod, while the Dnprotected 
blossolD.S wero for tho most part fruitful." Mr. llelt gives a 
moroeurioll3case; Ihisplantgrows well and flowers in Nicaragua; 
but as none of the IllI.til·O boes visit tho fioweI"6, llot a singio pod 
is ever prodnood.· 

From the facts now gi'l"en wo may fool nearly sure tllal 
individUBls of tho II.Il.me n.rioty or ofdifferent,·arieties, ifb'fOwing 
near each olbor and in tlO\lo'er at the 6l!.me time, would inler
Cro6Ii; but I cannot mysclf w:l.vanoo any direct evidenoot:.f such 
an oecurrenoo, as only a&inglonJ,ricty isoommonlyoultivaled in 
England. 1 \uwe, howe"or, received an acoount from tho Roy. 
W. A. Leighton . Ih.ll.t plants raised by him from ordinary sood 
produced soods differing in Iln extmordinary lllRnner in colour 
and shape, leading to the belief tha.t their parents must have 
been Cl'O!II!Cd. In Franoo U. Forwond mOn) than onoo planted 
c1066 logether varieties which ordinarily come true Ilnd which 
bcIl.r differently coloured flowers and .soods; and the offspring 
thusmised Yaried.so grootly thlltthore could hardly 008. doubt 
that Ihey had inWrcrossod.t On the other hand, Professor II. 
lIoffmanllt dOO8 not ooliove in the natureJ erosaing of the 
vlll'ioties; for p,lthough .soodlings roised from two varieties growing 
close together produced plants wbich yielded aoeUs of 8. mixed 
chp,l'1LCwr, he found tbat this likcw:isooecurred with l)lo.ntasepn
rated by a.spa.c6 of from 40 to 150 pooes frolUllny olher ,·arietYj 
he therefore attribut08 tbe mixed oharaowr of the !!OOd 10 sponta_ 

• Dr. Ogle,' l'op. Sci~nC6 lie-

~~h~' 4~2;J'~~ If:· Nr::~~~: 
1874, p. 70. 'l 'heh.tkoraulhor 
gi~e. a c_ \' Naln"," 1 S7~, 
p.20) ora IlIwcropof /'.m .. lli· 
jfol't<f nOOr Lonrion. "'hich ·'WfIJI 
renderM burrell" by the humble
h<.« cnttin)l:, .... thty frequ~tllly 
do,hote~atth..,ba8etlofthcli" ... eN 
in.lead of entering them in the 

prop<'lr.Jll.EI.n,ocr. 
t '~'o!<oondation chez Jell Vi*, 

!nUx, \ &'i!.+, pp.!lI-.oI.O. H~ atIdio 
that M. Villien ha.deac.,b(.od .. 
spC>nlmloo,,,, ll)'brid, which he 
c"lI. P. rord"" ... hybrl4 .... in the 
',\n"lIleo de "" Soc. n.de Horli . 
cuttun'!.' J u"e18H . 

t 'llcotilUUlung oleo! Werth", 
VOIl SfM"'i .... mId Varietat,' 18(;9, 
pp.H-72. 
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noou.II variahiILty. Bilt the above distaece would 00 yeryf ... r from 
Nuflicient to Ilnln-ut int('rcrolllOing; cabhQ~ have 1)('('11 koown to 
clOftSat lICycrnl tim&! thill distancc; and the careful Gartncr· 
~i\'{'" mauy ill~w.nOO8 of planh growiug lit from 600 to 800 yards 
apart f(lriilisingon(! another, Profe880r lIoftinanneveD maintains 
that the flO\\'Cr8 of tho kiduey-bEan are fJlocial1y adallied for 
Pelf-fertilisation. lie encloeed III'ITcrnlllo1i'enI in bigs; and III 

the hUlls often dropped ofl',he attribulell the partial .llterility of 
theo-(! fiowCT!l to the injurionl elroeta of tho baS', and not to the 
ex('luainnofinsncu, lluttheonlYllIIfomelilodofexperimenting 
ill to cover up a whole 1)lant, which then never Rllffel'll. 

Sclr-ferlilieed lloodll were obmiued by moving up and down in 
the "me manner at lJOO11 do tho wing-petalll of flowel'll prote.elod 
I>y a net; and el'Oli&(;(18OOda ""ere obtained byCl'(lII;ing two of the 
planu under thollBme ncl. Tho J;OOd.B after gl:rminatillgoll sand 
were planted ou the o)lp08ite lIidce of two large pol .. , and equal
$.i:«lll stich were ghen tlll:W to twine Ill', When 8 inehe. 
in hti~ht, the Ilianl.ll on the two .IIidee were ('<lua!. Tho crossed 
pillotll flowered herore the aclf·fertilised in both pol.ll, As 800n 
AS OliO of roeh pair had growu to tho summit of its stiek bolll 
wOrolllOllSured, 

TABLr.LID, 
PhWll'<llUI multijfOTIJ.' 

I 1_ 10<b00, 

" I "I 88 If1 
821 76 

--------
90 161 
821 81 1 

~rhc avenge heighl of the five cl'Ol!8ed I'lantll is 86 inchCII, and 
that of the five ,1J(M-f~rtiJiljod p[nnls 8:.!'SS; orM 100 to 96, Tho 
pots lIenl kCllt in tllO grocllhouse, and thero WM little or no 
differcnoo in the f~rtility of the two Iota. '£hcrcfore 811 far as 
thcllC fl'wobIlCf'Ylltion81:1Eln-c, the advanlagegnlnoo by a Cro6!; ill 
"crY/llllII!1, 

• 'hl'llnluladc. Ud'r...,htulIg; 1811, I)P. ~7S, ~i7. 
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PJlAlltOLt'S VULGAB18. 

With respect to tldl Allecics, I merely nseertainod tliat tho 
!lawen were highly fe rlile wllcn inBect!! were excluded, lIS indeed 
mu~t he tho ()IUi(!, for Iho planl6 are often forced during tho 
"'illier when no insocts are l)J'(...ent. Some planl6 of h'o rnrieties 
(\iz., Qullerbury and }'ulmer's Foreing Bean) worecovercd wilb 
a llt.I, and they seemed to Ilroduoo All mallY pods, containing All 
mally 1.JeanJ>, AIl!lOmO unco\'el'\'d planb! W'O"'ing alollgllide; but 
Ilt!ilher the pods nor the beans were actually counted, This 
Ilift't-renee in aelf,fcrtilily bctwt",u p, vulfl'on~ and muitijfQI'tU is 
remnrklt.blo, lUI thCllO two specieg Ill'(l 110 c!OI!CJy relat.cd tbat 
J,iunruus thought that thny formed Olle, Wheulhevarieliel:lof 1', 
I'ulgaril grow ncar 0110 another inlho opcngt'OUIlIi,thoy !lOme
timl" CI'Oll8 largely, notwilh~tanding their capacity for self
fertili..ation. Mr, Coo hll8 pven me a remarkablo installOO of 
this fact with reIIllt'Ct to the negro and a I\'hitc-eeeded and 
• bro,,'n,sceded uriety, "'hii'll were all gt'OW1\ together, The 
dil'~Mlity of character in the K"edlings of the M'OOnd generation 
mi&-d by me from his ),Inuta waa wonderfu1. 1 oould add other 
lloologous CI/.6CIj, and tho f".et is weU kllOw)) to gnrd.:nera· 

l."UIIYRCB ODOnATeS, 

Alm06t onryone who hili studied Ihe strut'tllre of papi
lionaooous Howera hM ll('en ron.-inero tbat they are "Ilt'('iaJly 
Wl,tod for crtlSI!-fertili>;lllioll, although mlllly of tho ~peeiC8 lire 
likc\\'i;;e capable or aelf·fcrtilisation, Tho caao therefore of 
J/lII.yf'W odorulul or tho 8.-cct-pca is curiou., for in this 
couutryit &eeInll in\'n.rillbly to fertiliscJiu.olr. I oonchl'le that 
thi~ is 110, l1li fi.-o \'Ilricti('il, diffcring grently in tho COIOUfof thcir 
flower!! hut in no other f'Cl-pOCI, I1re comlno!)ly aold and como 
truo;)d on ilJl)uiryfl'Qm 1\\'0 great l'I1i;.er8of8C('(} for SIIle, l 
Hod that they take no I'I'l1."autwlI8 to illllnre purity-the liYe 
\'arieti~ being habitually grown elot:e togclhcr,t I hllvo myself 
pUlllOllCl,. made similar trials with the YIlIO ""mH, Allbollgh 
tlio1'arielics IIlwayseome true, yet, 118 we shall ProllClltly see, ono 

(i;) haC mole eW rI< f 
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of the fiyewell-kno\\"n,·arietiesocC8sionallygivcsbirthtollllothcr, 
which cxhibitll all ita ullual char&Cters. Owing 10 thiscnrioUII 
fact, Dnd 1.0 the darkcr-coloured varieties being the m08t 1)1"0-

ducli~e, thC/lC incret\Jil6, 1.0 the elclu~ion of the othen, 118 1111\11 
informed hythe late i\fr.ll&sten, if there be nOl!Clectioll. 

In order to ~rlain what would be th .. effoct of crossing two 
'·lIrieties, IlOme f10WCrB on tho Purple sweet-pea, which hall a 
dllrk reddi~h-p\lrJlle a\lIudard-,lCml with violet-eolouml wing
petals and keel, wcre caijtra~l whilst Yery young, IIn(\wero 
fcrtili.sc;1 with pollen of the Painted Lady. This lattcr varicty 
hill! a pale cherry-colourod ataudard, with IIlm06t white wiuga 
lind k~J. On t ... o oeclU!ioll/j I rai.ood from a f10vier thUII el"066l:ld 
Illllnl.sperfecily I"ClK'mbling both pllrent·forms; but tllO grcatt'T 
number resenlblcd the paternal variety. So perfeet WII8 the 
l"CIlemblance, that I IIhould have SU81JOCted BOllIe mistake in the 
label, had not tho Il\an\&,whiell i,·cro at first ilicntical in allpellT
ance ,,·ith the fathcr or Painted Lady, later in the IICaSOIl Ilroduced 
HowerB blotched and si.rcllked with dark purpU:. Thill ill an in
tCre@tingexampleofpartinlroversioninthe!lamoindividual 
plant 118 it grows o\du. The purplo-f1o",·orod Illanta were thrown 
away, /III thoy might po6I!ibly )un·e been the llroduct of tho 
Rceilionlal self-fertilisation of the mother-plant, owing to the 
castrotion not baving been effectual. Bllt the plnnts v,·hich 
resembled in the oolour or theirflo"'·crs the ])8\crnal varieiyor 
Painted Lady were )1l"CBCr .. oo, sud their seeds 8/1"'00. Next 
summer lliIlny ]llauta wore rni.scd from these soeds, and they 
gonomlly l"CBCmblOO their grnmifatllcr tho Painted lAdy, but 
mOlit of them had tlwir wing-petals streo.kcd aud 6w.ined with 
dllrk pink; and II. fow Imd pale ]lIIrplc wiuga with the stalldard 
of a. darker crilllllOn than is natum! to the Painted Lady, 110 
that thoy fonned a now sU1.J..varicty. Amongt<t these llianta 
a single one ap]lC8rod ha~ing purple flowers liko those of tho 
grnnumother, but with the petals slightly streaked with a paler 
tillt: this was tllrown away. Seeds wcre again !la\'OO from tJm 
forc!;Qiug plsnl8,aud the soodlings thus rnised still roscmbled 
the Pllinted l..6dy, or ~rent-b'Tlllldfntber; but they now yaried 
much, tho standard petal varying from pale to dark rod, in a 
f .. w insw,IlOO"l with blotchOll of white; and tho vt"ing-pelalll,·aried 
from nearly whito to ]Iurple, tho keel being ill all Ilmrly white. 

All 110 nU"iability of thill kind call be dotooted in ]Itauts raised 
from.oocds,lheparclitsofwhiehha,·egrowli during many .. uc
CC6&iyeb'Cnemtioll.8inc1osollroximity, w6"may iurc .. tJmttho)' 
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cannot h",,'O iutorcros6C(l. Whntdocsoccasionll.llyoccuristiUl.t 
iua row of phmls l"lI.isod [rom seo:ls of 0110 mriety, auother 
"ariety truo of ils kind al)pcm"S; for instanee,ill a long row of 
Scarleta (the seeds of which had 1.oecn carefully glltllCro<\ fmlll 
Scarlota for the sake of this oxperiment) two Purl}les and ouo 
Paintoo Lady nppeared. Soeda from these t1U1~C II.hcrrnut p]\l.ntl! 
were S8'"OO aud SOWIl in lIC»nrnte bedH. The seo:llings from beth 
Ihe Purples wore chiofly Purpl08, but with some Painted LadiCII 
lind "SOme Scarlcl8.. Thol seedlings from the abermnt Painted 
Lady were ohiefly Pnint. ... d Ladies with some &arlots. Each 
varietY,I"hateverits p&rcntago mayha'"e been,retained 11.11 its 
cluU"acters perfect, and thore Willi no streaking or blotching of 
the coiour:8,1L'I in the foregoiug plants of cr06llOd origin. Another 
"aricty, howo,"or, i~ ofteu sold, which i8 striped and blotched 
with dark purplo; aud this is probablycfcTOllllCd origin, for I 
found, l1.li woll IlS Mr. MllStcrs, that it did uot irnll8mit its 
charactersatalltrnly. 

From the ovidolloo now gi,"oo, wo may conclude that the 
varieties of the sweet-pca :rorely or noyer intcccI"Olill in this 
country; and this isa highly remarkable fact, conaiderlllg, firstly, 
the general structuroof the flowers; .secondly, tho largo quantity 
of po lieu producod,farmorothanisrequisiloforsclf-folrlilisatioo; 
and thirdly, tho occasional ,·isiu;ufinsect.s. 'l'hatinsectashould 
solllllii[))C8 fail to cross-fertilise the flowon is intelligible, for I 
luno thriee IIOOn humble- boe<I of two kinde, as welI as hiv&-boo@, 
sucking the nootar,and thClydid uot dClpl"CSll tho keel-petals 80 
lIS to expoilO tho antilen and stigma; tllCywClre therefore quite 
inClfficient for fertilising tho flowers. Ono of UlC60 bees, namely, 
JjQm/.!h.! la,IWariu3, stood on one sidoat the oo.se or tho standard 
and inserted ita probcscis beneath the singlo separllow stamen, lUI 
I Mlcrwarda asoortaiued by opening tho flower and finding this 
stamen prised up. Boos are forced to net in this manner from 
thesHtinlhostaminaitnoobeingcloselyoovoreclhythebroad 
membrtlllOUll margin of tho single stamen, and from tho tube 
not beiug perforated by nootar-passages. 011 the other hand, 
iu the throo British slJOCiea of LIIthyru8 which I ha,'o CJ:allliu~,(], 
!Iond in the allied genUll Yicia, two nectar-passages are present. 
Therefore British bees might woll be puzzled how to act in 
tho cascof the sweet-pea. I may add thnt the staminsl tuba 
of anothcr oxotio sJlOOies, LathyriU grandij/erw<, is not per
forated by necillr-{lI\8SIIgc~, and tllis species hM Inrely set any 
pods in my b'1lrden, unless the wing-llCtaill were moved up and 
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down, ill the so.mo IMnner as bees ought to do; and then pods 
wero gcncmlly formoo, but from !lOme cause often droPl1OO off 
aftcrv,"lIrds. One of my SOUl! caught fin elephant 8Ilhinx·mot.h 
whilst Yiailing Iho flowen of the B,,·C(]I-pca, but thill insod would 
not dcpl""Cll8 the ,..jng-petal! and keel. On tho other hand, I ha'·c 
!!Cell on olle oceaaion hi,o--becs, and two or throe oocasious tho 
.tlfl![JUd,il~ will"yilhiclla in the act of dcpn.l8lling tho kC(]lj and 
th<:8ll be08 had tho under e.idcs of their bodies thickly oofcrcd 
with pollen, and could not thUll filii to carry pollcn from one 
flower to the stigm.o.ofanolher. Why then do not the yaricti08 
occa.siou.lly intercross, though this would not often happen,1IS 
ineecta80rarelyw.:tinanofficientmauner? Thefsctcannot,as 
itappoaJ"l:l, be explained by the flowers being seJr·fertilillOd at a. 
veryrorlyago; for although noctar ill sometimes BeCreted .nd 
pollen adhel"Oll to the viscid stigma Ix-foro tho floweJ"l:lIU"C fully 
CXlllllldcd, yet in Ih·o young ftowers wWeb wero cxll.mined 
hy me tbe pollen-tubes were not ~ncrted. Whateycr the C8U.&O 

l1llIy be, we may conclude, that in England the varieties neyer or 
Yery rarely intereroaa. But it doet: not follow from thill, that 
thoy would not bo efOlll!6d by the ll.i(1 of other and I.rger iUBeCts 
in t heir native oountry, which in botanical worb is llllid to be 
the sonth of Europe and the Eaat Indies. Moordingly I wroto 
to Profe880r Delpino, in Flof"('noo, and ho infonn~ me "that it ill 
the fu::tdOI)inion of gRJ"dcners therolhattho'"Brielies do inter
eJQ6B, and that they cannot be pre8CrfOO pure unl688 they aro 
6OwnIlCJlllrately." 

It follow. also from the fOM'going facta thd the several ,"arieliea 
of tbe swC(]t-pea must have prol)fl,gatoo th~mS('l\"es in Enghl.lld 
Ly IIClf-fertili811.liol1 for wry many gellcrn.tiOI18, sinco the time 
when each now vllJ"iety fin;t appeared. From the analogy of the 
I)lants of Alimulus and lPOIll(.l'R, which had. been 1JC]f-f..,rtiliBed 
for &eveml gellemtiol18, and from trials previously made with 
t he COllllllon llOlI., which ill in uee.rly tile llBIl1e state 118 the 6WOOt.
pea, it appeared to llIe vcry improbable that a CtoSll boh·eon the 
iJ1(bvidual. of the sarno \"~riely weuld benefit 1110 offSllriug. A 
eroBll of thill kind wt18 thef"('foro 1I0t tried, which I now regret. 
But &orne flowers of the Painted Lady, castrated at an early 
'b'C, were ferlili,;ed with I)OJlen from the Purple ,,,"eat-pea; and 
it should be remewlx-rcd that theec varieties differ in nothing 
except in the colonr of their flowers. The Cro8ll was manifestly 
elfootual (theugb only two !leeds wero obtained), 118 was shown 
by the two soedliuglI, wl1(m they floworod, clOllCly resembling 
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their falller, till' 1>ul'lllo ]JeII, ucepting that lite,. 1I'ero a littlo 
lighter rolourod, ... illl the ir kcelt IIlightly IItl'Ollkcd with pale 
purple. Setdsfrom flo",·orsf<pontaneouslyaeJ(.fertiliaed undt'r l1. 
Ilf't were At the IIIlomo timo 118"00 from the Mmb mother-plant, the 
Painted JA(ly. Th_ 1It'o!'ds \Illfortunatel,. did not genniuatc on 
!!and at tho rome timo with the c~ IlClOOS, 110 that they could 
uot be pllLll tod.si11lultnnoously. One of thetwotl'Oll.'l«lllClOOsiu 
11. 8111.Ie of ~'Cnllillp,tioll WlUl planted in!l pot (No. L) in II'hich II. 

IIC'lf-ferlilOOI seed in the J;AIIHl ,tato had been 1>lantoo four days 
I:N.f.-m;>, to that. this latter r.cod.ling had Ii I~t advantal;:ll OTcr 
the t~1 on6. I n Pot U. the other cl'Oe!Ied aeed Wl\I!I 1»lmtOO 
two dll.)8 htJforo II. I16lf·f"rlilif;C(t one; 110 that Ilcre thccl"OfIiaO(l 
IlCfllling had Ii oonaiderablo advantage over the &elf· fertilised one. 
But this c~ IKle(lling had ill Bummit gnawed off by a I lug, 
and was in colll!e'1ueooo for a time quito be.wn b,. the &elf· 
ft rti li;;ed plant. NO\'crthcl088 1 Illowoo it 10 remaIn, and 110 
gruatwlI8itlOOlll!tilutiona] \'igourtbp,titlll\ imatcly befit ilil un· 
injurodllE'lf·fertili8od.rivai. When iii fool' plants were alID08t 
foil,. grown tltey ""ore WCI!!urod, as here IIhown;-

T AlILIl LIV. 

Lalhy.-wod""'tld. 

I __ h~ '~ 
i 8 1 

TIll.' two cl'tl!:"lClll'laulll h(or(l a'-..-rn~ 7!l·2.j, ami tho two eelr· 
f..-rt ili,,«1 G3'7fiinchOl in lleijl;ht, or ns 100 t() 00. 8ixfiowersoll 
IhClleI\l'o('l'OIlIICd]11antswer(lr(ldJlrocnllyc~ l lI'itb I101lel\ 
from tho olher plll.llt, and the liix IYods thus I'roducul contained 
on an av\·ro.ge six 110M, with a maximum in ClOO or IIOvcn. Eigh
tool! ~pontaJ1OOU~]Y 1IC1f·fertih~1 pOO:l1l (rolll lho PaInted Lady, 
""hieh, !If! Illreo.dy IItnted, had 110 douht b(l('l1 l!CU·fcrtilised for 
many l'rcvioUll generationl, coutained on au ,"'crago only S'!Ja 
pea.", with & mnimum in ono of five pea!I; 110 tbat tiw numlX'r 
of pe8II in the el"O»Mld aud IIClf·fertiliaod. podl! WIl8 118 100 to Gto. 
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Thc8I.'If-fer1.ili.lK'dpeas"lf"ere, bO"lf"6l"er, quite M hcavJ' as those 
from the c~l pxls. From tllf'f16 t'lfO Iota of aeede, the planUs 
of tho llCXt gt'l1crntioD were raised. 

1'/"'1/1 r>llA~ I';t''"imd Gt~,rutir>N.-llllly of the IIClf-fertili.od 
1)(lM jll~t refl'rred to germinMcJ 011 Mml before Illy of the 
cl"Qll.8((\ on('!l, IIl1d lI'ere rejected. As AOOn1llli b'Qt IXllIal poirs, 
they were I)\anted on theoppositcaid6flof t'lfO Ilrge pots, which 
were kept ill thOgl"(l('l1ilOIlS(l. Thescedliu!jII t1lU~rni'le(t wero the 
grandchildren of the PRinted Wy, which Wall til'St cro8SCd b~ 
the Pnfple \"ati!'!y. When lhe two lot~ " .. ero from 4. to G inchefl 
in 11Ci~ht there WIUI no diffcrcnC(' between them. Nor Willi there 
IIny ffilIrll;(~l diffel"Cnce in the period of their Rowering. Wben 
flll1r JmI""U thty WtJ"6 mtll.Surcd, lUI follow":-

TABLE LY. 
l"dAyrUl odarnt ... (&rolld Gtnl'nltjO"II). 

Tbell\"era(.;(li1Cif:"htofthesixcross(ld 1)111011\.11 i" hcroG2'91,Rn<i 
thRt of tht' ~ix I!Clf-feriilisOO 00'31 illchCllj or aR 100 to88.. There 
WlIlIlIot Illllch differenoo in tho fertility of the two lots; the 
cl"OfI8('(1 phmtll lmving produced in the gT('(lnhoullO thirly-Ih'e 
"od~, Dud tho ~lf-ferti1il!Cd thirty-two pod~ 

SeeU~ werc llliYOO from the self-ferlili!l('(l flowers on thC8e two 
lot.-.orjllant.-.,forthe!l6..eof~rt.lliniugwhctherthollCCdlin88 

1111111 Mli .. ,,} wouiJ i.herit IIDy dilfcl"Clle(' in growth Of vigour. 
It IDU~t thtnfore be understood Ul1li both Iota in the follO"lll-ing 
triRlal"Cl'lnntllof IIClf-fcrtilised )Wll"Cnwp:t'j hilt that in the Ollt' 
lot the 1l1an!>;1\'('rethechildn'nofl'llIlltllwhkhllad bcen('J"OIiIioI'(I 
dUM"!; t\\"o 1,retioull gcneMltioD~, having bl"':ll \:.cfore that .sclf-
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r"rtiliJO('(I for maDl (w~raliOlIIJ; and I~I in Ih(> other lot they 
'IO'U'{' the children or ))Ialltg ... Ilich had nol beo'li cl"OllOled for vef~' 
mt.nYI're1'iouR gcDt'nolions. The ~ germinale<1 011 Mnd and 
"-en,' p'anle<l in Ilftirs on tile oPJlO"ite .Jdl.,.. of four Jlots. The~' 
""1'\' mea.<ul't'<.l, ",h('11 fully ~'I"\.lWll, "'ilh th(' follu,,'iug rumlt:-

TA6LF. Ln. 
ioll.yr,,! olil,mJ!'1 

h.c""," I_ 
i"! 6:. ,2 .nl 

" .. , 
"' I 

Ill. '\'JI 

1~ _ _ 7iJ 761 

Tot. lla lach ... ' [HI1 

Till' ucrage II('il-:htof these"en '''If·f~rtilj,~.II'lantlt, Ih(' off
hprillJ!: of e~..I plant><, is 71'57, alld Ihal of Ih(' Inell 8Clf·f~1'
Iilh'hlp'anu., th(' ofl'~l)ring of ~lf·r,·rtili .. .J )llantlt, i~ 6-1'57; or 
11M It., to 00, The IK'lf-f~rtili;>«l plaul" from the ~If·f"rtili..;ed 
"I"IKlu<"I'<1 ralll"f more pod_vi:!: .. Ihirty-flil-th.n th(' ,,,,If-fH
tililll...IplfJiUl from Ihecro;..'«I,fortbefoellr<x!ul"«1onlythirty-one ..,.,. 

A fn.- f«'('d" of the I'o3IllC h'o loLl "we IIOwn in the oppoaih' 
oorll('1'H of a lilTS\' box in wh.ich a Drugmfllll<ia hfl(l long been 
gJ'Qlldng, Ilnd in "'hich the lIOiI WIUI so CJ:h[J\l~ted thllt II«'(h of 
II''''''''''' 1''''7'''1'(0 would hardly "t'f,'l'tlt(l; yct Ill!' two plant..; of 
Ill(, J;\H1·t-I)('I, wliic.h w('re rai'll'd fiourj~b{.1 w('11. For. lOllS 
Iimeth(lllclf·fcrlililOl'd)lautfromthcRl:lf·f,·rtili",,<lbef1tth('t;I!lf· 
fl"rtili>ed plant from tht' ertlSII(l(). plant; til(' former HO'll"I:red first, 
l1li<1 "-l1li at (>II(' lim!' 771 inehl'l', "hil~t Ih., lall(or 'll"a.8 olily 681 in 
btij:bl: hut ultimately the plnnt from the preyioUII el'OMl8oo'll"ed 
itll InlIK'rioritlauJ attained II height or ]01:11 inchCfl, whiM the 
otb('r "'&1\ onl~' 9S inehetl. I alao .,wed aome or the !IIIme two 
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lotllor .. "I"inll(lOr .. ,jlina.IUldyp~in •• hrubllE'ry. Ut'r'O 
apin th.: .'If·futili_1 "lutA from the lI(·tf·(.·rtili .. .J fill"" long 
tilDOl el.-.i • .J. e..pli.I.",."" in bdJ;ht too. from the prc"woaly 
f'roMrd pl&Dtai Ion.\ Ihill IlIay 1)I".t.l>1y be .ttrit.ut<~I, in the 
p"*,ut .. in th .. I ... , OW', II) 11_ IIIlfda having gI'nniDaI(.,j 
rAth('r fIOOOt'rlhao I!!now> (n,m the eJ"OIIOI!'d "lantA; Im!.t tbe 
C':101Oeof tho II/"IIItOn thetAlilOfOI of UK' .. If·f.,rtilillt'\\llant>l from 
the ('~ planta WlUI au inl'h{'fl, wbil~t the lall{'tOt of tho IIdf
(crtili .. 1 from 1M IfII'lf·ft'l'1..ilUed. ....,. 291 incbN in beip:hl. 

YJ'QPI. the nri ..... tart" oow p:in'p we _ that 11lan1~ d.·rived 
from .m.kt1n .... twu'l1lril'l.it'wol tbe ._·t., ....... bkb di«u 
in DO I"f'!.l .. • .. ·t 6«'l't in too colour of th"il" f\uw('I'II, OMf'o\ 
c<ln~i,lt'rabI1 in l'M'ij:;ht tho ofI'''l'ring from IK'lf-fcrtililll'd ))\anta, 
hoth in tho flrllt and M«lOud ~1l{'rntiODIL. Thl'l Cl'OMl'(\ plllll~ 
.1110 tmuslililo Ih('ir ""I)('l"iorily ill height ami vigour to their 
.. If-(,·ri.jlia.Jolrilprina;. 

Panr "nn •. 

The cornmtlll pea i. IlI'rf('('tly fertile 1I'hen it. Rowen! are I~ 
tocted from the ,iaillof hllOOCbI; l uceriaini'd thill with two or 
Ihroo dilf611'ut \aricliOl, I\a did I)r.Oglo with nllolh(lr. But tho 
ROWCN IN IikcwiNl &d1lJ!too fOf <,-~(ulili/lfltion; !I.f. Farrer 
r;peeili,.." tbe ftll.lowiuK IJOinu, namely: "Tbe open blo.llD di .. 
rkyilllit.elfinlhem..-otaUnl'ti'o and I't1IITMli''!It J"",itioD (OJ' 

I-Uj tbe~.ic·'O"UI"n.!1illom; lbew.f(lf1lliDIta.a&ligbt
ing Illaee; tbe att..l-IIIII< ul vr too wi. to tlID klot·l, "1 1I'hi"h 
any body Il~UK DO the ("rlm'r mu~t lIn.. dowo the laller; 
tliolltaminal tubeen<.'l(Jllin~ UI"C'mr,anda«uftiinK hyrne..nllofilll 
I_nially free .MaIDen with IIJl·nunll on f'IIeh "ido of ita '- an 
01""0 I~" to an illll(~·t .... ·king the o .. ·t.r; the IDOl-'- Ind 

.tkkll101h'!lI.1acec:1 j\b&t wbo'N it will t., .'11',.»1. out of tlle 1,JeJ: 

of Ibekfll'lap,in.ttbe entt'ring iua'l1; tho tlti!!' eluticatylo110 
plaol.....1.that uO al)"*ure beIDa: 11)l'liOO to the ked it. .. ilI be 
i'UJOhcJ u)lwal'\lJlout of tho k ..... ·I; tho Min 011 tho -'110 I,lac«! 
on that lIitIe of the /llylo ooly (In which there ia "I*" for tho 
11011"0, IUd in !JOt·h a dil"Ol'ti"o .. to ~wl""I) it ~Ot; and tho 
.IQtma 110 Jllao;....I .. to IDOet a.a enkrill#: inlel't,-aJl U
I"" ..... mo CiDtt'llIat.....t I_rta of one elaborat" UWo'baniatll, if we 

• 'Natllrt'.' IkL 10, 1 !I7~, fl. d....mptioa of \he 1I., ... era, 'De· 
1711 1I.;\IIlllcrglvCl.".I .. bol'1lto rrll~htunl,'lo.p.2H. 
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~1l]JP08C thnt the fertilisntion of the~e flowers is effected by the 
CflrrillSO of IlOllell from one to the other,~ Kotwithsbmding these 
manifest Ilrol'isious for eross-fertilisation,varieties which Ilave 
been cultivated for l"ery mllny SUCC6llSi\"o seuerotioll8 ill close 
I'ro:dmity, nlthough flowering at the 8Ilmo timo, remain Illire. I 
havo elsewhere· givcullvidcnce 00 this llond, nnd if required 
eOlildgil'o moro. There can hardly be a doubt thut SOUle of 
Knight'll varioties, which wero originally producod by au n,rtiiiciai 
ci'O~sll.lId were very I'igorolts, \tI.llteu for II.t lcllStsidy yonrs, and 
dllrillgall thesoyoors weresclf-fertiliflOllj for had. it bccnothcr
wise, they would not ba\"o kept true, 8.S tho S(lv~ral I'Brieties 
II.l'(\generollYJ;rownne.vtogether, Moslor tho vllrioties,bow
evor, enduro for II. shorter period; IlllU tllis IIlny be in ))II.rt dne 
10 their II'CflknOlllJ of constitution from loug-continucd self
fertiliMtion, 
It is I'(\lIlllrJrn.!Jle, considering that tho flJwers scercte milch 

nectar and alford IIllich pollen, bow !!Cluom thoy aro visited hy 
insects eithor in EligilUld or, as H, Muller roml'rkli, ill Korth 
GerTliIlny, Ihavo observed thcflolFers for the l00St thirty year~, 
!\lIdinll.l1lbistimoluweonlythricesronOOesoftheproperkindat 
work (ono of thelll being lJombu8 muswl'llln), Bnch as wOl'e suf
ficicnt.1ypoll'crfultodepressthekool,eoMtogotthOlllldcrsidesof 
thcirbodiosdusledwithllollen, 'J'hesolJecsvisilodsevcraltJolI'cl'!l, 
andOOl11d hnrdly Imvefll.iled to eross-ferli1i!!C Ihem. Uivo-boos 
nnd olher small kinds sometimes collect pollen from old RDd 
already fertili8(l([ flowers, but this is of 110 IlCCOUIit. The rarity 
of tho I'isits efcfficiout bces to this exotic plant ig, Ibc1i('I'e, tho 
chief causo of tho varieties eo seldom intcfCl'OAAillg. That II. 

crossdoeaQC(l8.!;iollllliytake)lbce,a8mightbecxpcetedfromwhut 
Il/l8jnstbeenstated,iscertain,fromthcrccordo,lCMCllofthtHlirect 
action of the pollen of one vuriety 011 thoseoU-ooat.s of ullothcr.t 
The h.t.o Mr. M{l.'jt~rs, who pn.rticlllllrly attended to tho raising of 
now varieties of pClLS, WIl.S COlwiu('mil1mt somo of thorn ha(l 
orighmtod from neciucntal crosf<Cs. But lUI sneh cro.3~cS al'o 
raro,thcoIJ,'!\dctiCl:lwo\lld noto!'ten 00 lhusdc\()l'ioratod,llIol'o 
especially tI.ll I)h.n\.s departing from lhe pl'oper IYJ:>O are s:cnern.lI~' 
rcjoctod bythosc who collect seed for sale. 'fhoro is another 
cuuse which prooobly tends to renuer cross-fertilisation rar~, 

• '\'1I.Ti"tioll of :\uim;,ls Slid t 'YDr, ll!l<l(Or l)umesticsliQ": 
Piau" uu<l,·r l)Qmc~licatinD,' Chill', "i. 211d udit. '·01. L 1),42S. 
chap.i)[,2udcdill'Ql.i,l',31S. 
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Humuly, lIlO C!l.l'Iy !l.go o.t whio:ih tho polloll-lubes !II'O ol(sci'todj 
dght flowel'!! 1I0t fully c.xpnndod were OXl!.lIliuoo, aud in 1Ie,'en of 
thCOlO tho pollen·tubes Ifere in this stato; but they had not as 
)d )lCUelmtcd the stigma. Although 110 fuwillllOCl3 "jait tho 
flowers of the pctIo in this country or in North Gcrmnny, und 
!l\though the nnthcl'!! seem here tv open IIbnormnlly SOOU, it dOO6 
nuL followthnt thos]lecics in its native coulltry would bethUB 
l·il"C1ilIlstanced. 

Owing to thc \"nrieties hying been self-fertilised for mnny 
h'llllenltions,lllld to lheirbn.1·iug been &ubjoctcd in cnchgenera. 
!ion to Ilearly the Slime conditions (all will be ClCI)lnillOO in a 
flltur(lcha]lrer),J did notupect that 110 Cto8l'l between twoBuch 
I'la1l1& would benefit tho offspring; and 110 it !,rov~,1 Oil trinl. In 
1I:1li7 [coverod Up Bovcl'nl plnntsoftllol·;!l.rlyEmperOl'pcll.which 
InC! not then n "eQ'lIel"'"Varioly, 00 thnt it must lllrcndy have 
I~n l,ro]JaglIted by Ilelf-fertilillRlion rur at least a dOT.cn ~nem· 
ti"n!!. Some flowers were crossed wilh pollen from a distinct 
plaut growing in the same row, and others wero allowed to 
fertilise the!lll!Ol\'O$ under a net. The two lots ofseods thus 
"blaiuoo were 110""" on oppcNlito Bidcsof two lnrge pots, but only 
four pairs clune up nt the smllO time. 'fho pots wore kCI)t in tho 
gr~nhO\lse. Tho sccdlings or both lola when betWOOIl 6 and 7 
inches in height wero eqnul. When neurly full-grown they 
wcre IlIC11SUred, lUI in tile following table:-

TAIJt.E LYU. 

P'6tltntmliuum. 

l, .. bea. 

" 
31 ~ 
3;; 

"' 

,~ 

291 

" ., 
" 

Tho a\'cmgo height of the four cl'088Cd 1)lantll is here 81"02, 
!lIId tlmt of the fonrself-fertilised plants (lO'{j8, or liS 100 to 115. 
s,) Umt the crossed pillute, flU from oontitlg the self-fertilised, 
lI'el'(\cOml'!ctclybcatcn bythelU. 
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Thero ~n bo no doubt that tbe rtlIJult 1't1)uld have lIren 
"'idel, diff"J'(!ot, if any t",o vari,·tiCII out of Ihe numberle. 0I1elil 

..... bieb cxU<t b.ad hoen Cl'OIlIIed. Not"'itllbt.andiDg tll&t both had 
bL"'-,D IClf-ferliliecd for many previoUi ~eratioUll, each ..... onld 
allllOl<t (l('rtainl, have JXII!lICIlIiI6(I ita 0 ... ·1\ pocuJiar colllltitutioll; 
IID< I Ihilldegrooof diffcreutiation .... ould hne hoen lIuftleientto 
make Ii e ..... highly beneficiaL I hnvo spokon tllUe confideDtly 
of tho bellcllt which would have been derived from croeaiug BUY 
b'O '-BrictiCfl of tho pea from the following facte: Androw 
Knight ill 8(lCftkiug of the results of croeaing reei]lrocally very 
tall and short varit'lics, says,· " I had in thia cxperiment a 
.. trihng iDlltanoo of the lltimulath'e effi..:t>lof cro.ing the hree& • 
for tbo Imall(l(lt varicty, ",hoee height I'IIrcly oxceeded 2 fect, 
"'as ilk,rt'MO(l 10 6 feet; .... hilst the height or Ihe large and 
IUluriant kind ..... as H!ry little dimiru"hed." I!OOCDtly Mr, I&s:loo 
has made 11UmcroUJI c~ and O'ltryol1O JIlIII hoen 8>itonished at 
100 'Iigour and hu:urilUloo of UIO ucwTlrieliolJ .... hich hell&6 thlls 
railled anJ anerwarm filed LY!!election. lie ga"e me lIOOd-petIoIi 
I'roduoed from er(:Ue8 bet .... een four diatinet kin,).; and th.., 
plADtll thus mieco:l .... ero extraordinarily VigoroUll, being ill each 
CII86 rrom 1 to 20r evcn li foot tBllc.r than t ho J\IIrollt-fol'lll_, 
.hicll .... ore rllilled Ilt the lIllo1ne timo dOlO Blollgflide. But 11>1 

I did not mea8ure thei r actual height 1 Cllonllot p;ive the eJ:llct 
ratio, Lut it IUUit have been at iCMt .. 100 to 7~. A similar 
trial ...... IIIut*'1ueIlUyma.de with t .... o oth~r IlCAII from a different 
fTo.,and tho n!«Ult "'-M nearly the "1110. For iIlS1ancu, a~"'" 
....-lIinp; bct"'-ern tho ) [allie aod l'urlllo-podJt,,1 pea 1I'lIII plank"\ 
in (lOOr lOi l anJgre", to the Cltraordlllftry b<-iglll of IlGin('hl"'; 
... hereM the tall66t plant of either I'81\:1It variety, namel~', .. 
l>Urplo-podded II6&, 1II-asonly 70inches iu lleight; ouslOO to{iH, 

RAnOTHAMl't'H IItOrAlutl!. 

Boeft il1!W('<fIntly villit tho flo .... crs of tho ('(Ill1moo Broom, allli 
thCllOarooollptocl by a eoriOllsrnocl1llouism forcl'Olll>-fcrtilisatiol1, 
Wlwuft beo Illighillon the wing-petul" of II youl1!;flower,the 
kocl i~ IIU~htly ollened and tho IIhort lIlarnellS , pring ont, ""hicb 
ruL their I'olkn a(!ail1$t tho ahd<,I11"11 of tho boo. If a nth!!r 
ol.kr flo .... cr ill villited for the fint time (or if tll<' boo cnrlll p\:ut 
foroe 011 " younger flo ... ·er), tllO kl«,·1 "pllUII 'lout; ita ...-holc 
Ionlrth,and the 101ljrel'IIII .... elll111 the .d.wrter,.t.Ill<:~,togl'lhtr 

•• Philo.ophi~1 1'ransadi, .. -'''l. I', WO 
,2 
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with tho much elongated curved l)i~ti!, MJlring forlh with violellce, 
Tho fiatkund, spoon-like cllremity of Ihe I'i~til lUlU! for II limo 
on tllO back of 010 bee, and leaT..,. on it the 10Ild of IlOnell .. ilh 
which it ia chargl,(1. AIlMOOU M lho beeHi('!l II""ay,tho pi"til 
iUlitalltiy curIA roum), 10 that tllO IItigmalic ~urr..lCC ill now up
tunlt'd an,l occupi611 II lootion, in lI"hich it lI"oultl be rubbed 
ngailU,t tho alxlomcn of (Ulother bee vi~itilll\' tho I18lUO flower. 
'f hm, when tho piijlii first C8CUpc8 from the bel, Iho slij::nu\ 
is ruhOOd agaiJJJ;t tho bRck of tho boo, du~t~-d 'With I)()lkn 
from tho Jon~r ~IIlID{'n~, either of the lame or another flower; 
lI.IId afterwarJ.s again~t tho lower IJlufa.cc of tho boo duated 
with loOlIeD from tho ,hertel ItameD~, which i~ often ~h~1 II 
day or two heroro that from tho lon~r slameIllJ.· By thill 
mechanism cl'Qlllt-fcrliliMtion is rendered 1I1mQt<t iIlOTii~b](', nll(1 
wo shllll immodilltcly IlOO tllnt pollen from a di~tinct "tant i" 
more elf,dive than thnt from the IIlIJ.me tI""'"r, I need only nJd 
thai, according to lI, llli11er, Ihe fiowi:r'II do not F(-'('ret(! neclar, 
and he thinkB that bees iUllCrt their probo.-i,ica only in tho hop!.l 
of fim1ing n~'Ctar; hut tlley act in 1hi!J manner 110 freo.luenUyaml 
for Ij() long n timo Ihllt I Cftnnot avoi,1 the }'('lief that they 
obtain IlOmething 1)Q1l1lnblo within tho Hower'll. 

If tho yillib of booII are I)nn·cnled, 8tl(I if Ihe flowe", are 
nOl dllshed hy the wind apt.illlll auy ohjN'l, Ihe keel Ih)Y(:r 
opens, 110 that tile ItamCll8 Bud pi~til n:lllIIill enclosed. 1'llInlll 
tllllJI protcctoo. yidd very fl'W po<.u iu oomJlllriJ1(ln ,nth IhOf;t' 
pro..tnl'(od by neighbouring 1InOO\"CI"\.'(1 bu.o;huI, aD,1 IIIOm('linll.'1I 
none lit all. 1 fertiliM60i a ft·w Howctt! Oil a "llInl ~willg 
IIllllOl<t in II ~tato of nature with IlOll("1I from nllothtr plnnl 
clOIlC nlongllide, IIlId tllO four (,TOIlI<C<i. ('nJllml~.,. I'Ontaincd 011 
all a"crage 9'2 IIE'I!<IIL Thill large Iluml>l'r no doubt \\"IUI dill' 
to the l.mah being coV"{'n.'(1 ull, alld Ilmll lIot exbnusted by 
proolu('ing many potu; f"f fifly pot!,:; gatlk'I"L.1 from BIl atljoillint; 
]Jlllnt, the flowl'r'II of which hru.1 1>1'('11 f"rtili. ......... 1 ],~ tim I'I.~. 
coutllintod au a,·cmj..'8 of only 7'U 81.. ... ,1 .... :->incly-throo lui" 
~"OlltaIlCOURly IIClf-fcrtiliHl.',1 011 R lllrge hu~h whi<-h had 00t1l 
covcn ... 1 ull, hut ilIId been much agitate,il,y thc wiud, contaill('(1 
1111 a""rab'8 of 2'9;:1 IICOOlI. 'ftn or tile linl·,t of Ih_ nindy-

~f~.!~'i.tl~a f~I!1 !'n~l!~rlt~i. 
icntlle<'ounloflheflo"eriubi. 
'!kfrueh\ullg:&C.,>.1!O. 
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threeca,"'ul('!l,icl"e"Rna\'l.·1'R~of.&·SOIlOO:IA, that ill lefIS lhlUl 
half the a\'CrIl{re Ilumb<'r in the four arli6dally efOlt.l'tl eaI"'ule\. 
The rIllio of 7'11 to 2'93, or lUI 100 to 41, ill I'rol¥bly the 
rlliJUlt f'Jr the number of IIeOOIl ller pod, yichl(~1 hy I1Rtnndly. 
el'Ollfl('<land~J'I(lntnnoou8Jy;;cJf-rcrtili",.ltlo.el"ll. 'fhec~1 

",\(~1a compared ~'ith All e<}uIIlllulIlbcr of the 8pontanoou~ly !'elf· 
f..,rtili ..... 1 Hced~ w('re 11('8.\'1('1', in tho mtio of 100 to 88. We tllllil 
1\('<.) that be~i,i!'~ tho medlRnieliol !lIlnptation~rorerOAA-fcrtiliS8.lion, 
t ho tlowel'll arc much more ]lroliueti\'O with pollen from II. 

,Il.tinclllillutthlln with their own IlOlItn. 
}:i~llt ))Ail'll of tlie lloove e~1 nlld l<I'lf·f..,rtili_1 aeeds,after 

th"y llllo.l Jr('nninateci Oil .. ml, ,..ere pllluted (1&;7) on tbo 
OJlI\()lO;it(l IP,)I" of t,..o 1"11-'0 pots. Wh,'11 1tl1'",rnl of the 6el'dlings 
.",'"an iuch and a balfinbcigbt,th,'I'('9I'lUlnomarkcddifft'rrnoo 
khroonthehrolot& Dllto1'enatthill(!o&riylll.,'Il the lea.vl'lloC 
the"'lr-r,·rtil~I......oolings\ll'erell1llRllt'randt,r not IIObrigbt.a 
p""n LUI thOllO of the ef"Ol>l'l"d !Oet.~llinj::ll. The potl\. were kept in 
th" gl'('<'nholl@{',ao(1AStheplants(lll the follo.ingl<pring (18GB) 
lonk('jj Ilnllt~lI1thy lind had grown but little,lIu'y ,,'('re plung('(), 
~till in thr·ir pot~, into tho open ground, The plantH all ~uffcrod 
llIuch from the euddcn ehangc, {'I;1l<.'('ially tho ..... ·If-fcrtilil;C(\, 8ml 
t"o of the latt(·\' died. 'fhe remainder ~'ero In~UI'('d, find I 
(.:i\·otho ffiOll>'Ul\;mC11U in tho followinll;tablo, becaU!j61 00"0 
ootlil'Cli ill f\Dyoth('r lIJICCits 8O/l'f1!8tadif!'Hl't!ull8 bctWL'(:U tho 
(,1'IW!l,lflDdll('lr-fcrtili«<lseed.lin~lItllOf'&rIYlll1age, 

TABLE I .. YIIT. 
PaT(.l"'lm.m -'J.lril'~ (",,~ '1(;" ''1/.[.".1.) 

, 
' . .. 

Themcl'Oll'lNi plants here ayerneC 2'm, alld the IP): selr-
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rl'rtili~ 1'33 iochf'fl in hei{l'bt; 110 that thtl fonner WC1'6 more 
than twice lUI high all theiatt"r, or as 100 to tU. 

In the ~Ilrillg of the luC('('eding year (1869) tho three cI'OIIIIOII 
lllllntll in Pot I. ha<.lall (rrown to noorly 110 foot in height, and thoy 
Ilaa ~motherod tho throo little eclf-fertilill6d JllnnlllllO oomplett>ly 
that 111'0 In're deatl; and tho third,only no inch and 8. half 
in Ileight, WIUI dyin~. It Rhould be rcmcmbeJ't'(1 that th_ 
)llauta had been ht~lded 011t in their POt.. III) th.t they .-ero 
,.nbjeetcd to ~cry lleTel'6 competition. Thit pot '11'&8 no'll' thro'IITI 
11.11'ay. 

TlIe ~b.: p\a.nts in Pol II. were all .live. One of tho self
f .. ,rtilil'l'dwasaninehnn(IAquartertaUerthanlnyonoofthc 
('1'OIII6d plaul!!; butthoothor two IlClf-fertiliaod plll.utllwerein .. 
"erypooroondition. rthcrcforo Nl!!Oh"Od to lea\'o thOflO)IIn.utlsto 
,trnAAle t~tJlcr for lOme year'!!. By the lutmun of the mme 
)'car(lt\69) tlIO lICif.ferti\ieed piaut",·hich had 1)('0'11 victoriouK 
1II'U now beaten. The lDCMut('wents are sholll"J] in the rollowing 
tahlc:-

T"8Lr: LIX. 
PotlT.- ,s,ll"(Jthamll'''lOIIp{IriuI. 

Til", JIIll.IDe plantR w('ro agnin m<'Mut('d in the autumn or the 
ro1l0\\hlgye.r, 1870. 

T ... uL. LX. 
Pot U -St,,·tdamlliu -ran', .. 
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Thethreecl"OfIIiCd Jllllul~ nowayeragl.'(! IS'91, and Ille thl"t'<' 
... lr-r<.:rtiliJ:ll.~1 11'b3 incbes in height; or .. 100 to Ga. The thn'f' 
('1"1--.1 pillulll in Pull., lUI alrea.ly ~ho"'n, hnd beateu th" thn-e 
... ·If·fcrtili';<~1 plant/! 80 oompletely, that IIny comparison Jx,tll'('Cl1 
tll('m 11'&1'1 ~np'ornnOll~. 

'rhe winierof 1870-1S71 walllKl\·ere. In thc~priDgthc lhree 
er .. .oo 1)1811\.01 inl'ot II. had not cycn Iho lir_ of ti)eir ,hooh in 
the least injnred, wh{'IUUi.1I three !;{'l(·(,·rtHised piant.& 'ii"eJ"e 
killed half· ... ay dO"ll"n to the !:1"Ound; lind thi~ 8hoW8 ho,,' much 
more tender t1wywerc. In ('()uSC<!lIenrenotoneofthClKllaHer 
phmlll bore II ~inglc Howl'r dnring the cDsuing summer of 1871, 
whih;tallthrooCro"..oolllanlJlflOll'en."<I. 

OSO)l"I$ lI ISt.'TISSUIA. 

This plant, or which 1IE'Od~ w('re @cut Ul<.' from Xorth ItnlY,I)ro
dll~, be<oid("~ tho ordinary I)fIJliliouaeooll~ f1o"'cI"!!, minnte, imp.'r
(o.:ri,('IOl«'(lor ("leillttlj!Cnefl,)w<.:fII,which ('lin llf'Y('f heen .. ~-fl·rti
Ii,,',l, but al"0 highly self·f,·rtile. Some of tho perfeet HUWl r1I W"'·C 
cl'I>fI-"'cd with pollen from adi"tinetplllut,audsiI {'aptiulc$II!UJI 
l,r'lIluccd yicld{'(t 011 1111 ll\'erJl/-,"C a'G(jIl('(ll\A, with I!. nmximum 
n( th-e in one. Twelve pcrf~1't f10wcMI were markcd and nllowed 
t<..l f~riilil!C lhl·mlll:l\·cs ~llI)1I18nOOU81, n1ld('1 8 11('1, an,1 thcy 
yi..JdedcigM('al_;:uIef;,{'()1IIAiniDgonall"\,(·~'e2·3l:!INX..J>I,"ilh 
.. Jll,II.Iimumor thrce1leC<!,in Olle. So lbl&lthe el'O!!l<ed nndscU· 
f(·rtili"'C(II'RI)lIUICI! from tho pcrr~'Ct 110,,"(,11'1 yi('lded sood~ in the 
propmtiouof 100 to {j;}. Firty-llllcc C4p8nleJI produ~lllylbe 
deistOf..'l'neflo'"ll"('l'8oontain .... lonanaverage4·1~,aolhal 
tb(»l(j '"II"<.:re the ID08t I)roo:iuetirn of all; awl the lIC<l.'(IJI them
IIt'IVC8 looked liner even than those from the cros;,OO p·rieet 
flowers. 

The!lCl'd, from IIlecroll'l£'d perfect flo,\\'('1'11 alld from the.self. 
fertiliBed c1('istoscne flow(:", were 8110,,'("<1 to ~rminat(l 011 !;lllId; 
hut unfortllnatdy only two pail1l genninntctl at tho 118m!' time. 
TIlt_ " .. ere 1)lnll1<.'(1" on the OI)po:!Iit(' IIidl'l'l of tile I!Ilmo pot, whieh 
... ""keptin the grecuho\l!!U. In tho Bl1mmeroflllOAAlllO year, 
when the H«l<lhngs were nhout It incht'll ill height, the two lotll 
wcreC'll1lll. luthealltull1noflhcfollo'l\'ingyear(l~)lhet'l\'o 

"l'I __ cd I"anl. IH'te of CI",,!I), ti,e AAU>O hd~hl, viz.., I J: inchet:!, 
811r1thet'"ll"0~·lf·f<.:niliscd Ilillull'; 12: alld 71inchet:!; ~thatonc 
orlhe JlClf·fertili;!(l(leIcee(\edoon~id<.:rnbly in hei!!ht all the 0111CrF<. 
By UIOaull1mllof 186'J the twocroSliCd plnu!.!! had acquired tho 
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~\Illf(!mll('y; thcirheigllt being 16: and 15!, 'I\'hilbtthat of the 
Iwo 6t'lf·f~rtilu...J I.lalllll WM II: allllll~ indle~, 

Dy the autumn of lk70, th~ hdghta 1i'cro 811 follo,",:-

TIIlLI: LX L 

So thllt thc meAn heijl;1it of the two r~ plllnts ,,'uEI'SI, 
and tJlllt of the 11i'0 IIdf·f~rtili!«'<l 17'rg jn('hl'~; Clr lUI 100 to Bk, 
II ~hr.ml.l be f(-llK'mbef('(} that the t'l\'O lot8 'II'er(lllt fil'!ltE'qUAI in 
height; that OIlC of tbe self·fertilu.ro pl/lnh then hlld Ihewnn
tage, tho 11"0 cl'CJ8fIed l)lll1ll~ bc:ng at Ia.;t TielorioUII. 

Summary on tlUJ I.£gwllillo,,,,,-:::'ix g('nertl in this 
f\un iiy were exp('ri men led Oil, lind the rt'Suhs IHe in 
somo respef"lS remarkable. Tb{' ('fO'<S{'(l plRnts of tb(' 
tllO speci('~ of Lupinus w('re colI"pi(,lluu:;iy supcrior to 
the fl('if-fert iliscd pIRIlt.S ill Iwig-ht and fL'rtiiity: IIlId 
when grOIn! under ,-('ry llnfu\'()Unll)ll, ('{)ndilions, in 
,'i~r()nr, The 8Ci\rk't ·nllll1('r (PI/(UI~olu8 multifio",,) is 
i"Nlrtial1y steri le if the ,-i"ils uf I~ are pr(m'nted, and 
tll(lrc is fMlIOn to 1x>lie,'c thllt rurietil'S ~rowill~ Il{,Rf 

(Illi' allother int(oreross. '1'11(' fi,"(' ('nlS.~l plants, bOil· 

('\'er, (oxf'eel.ied in height 11) (0 fire sclf·f{'rliiiscd only 

by (L litt\('. Pha88QlllJJ 'lJul!farilJ i" lX'rfretly IICIf-fertilc j 
Il<'\'ertueie~, varieties gnlwinj! in the snIDe garden 
sollletimes intf'f(:ross largf'ly. 'l'u{' mrieti<'8ofLalhyrutJ 
Moratull, 011 the other hund, appear Il('\'{'r to intf'f('fO!<~ 
in this <'Ountry; find though the fluwers nre not oft('11 
visited br ('ffi('if'nt in8<'Ct~, T (,(l lll1ot account for this 
ftlet, mor~ especi,\Jly liS the mrieti{'s aro believed to 
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intercross in Korth Italy. Plants raised from Il cross 
brtween two varietiei!, uiffering only in the cdour of 
till'lr nO\\crs, grew much tnller and wero nnder nn
f!\\'ourable conditions more vigorous than the self-ff'rti
lised plants; they also transmitted, wIlen self-fertilised, 
their surleriority to their ojl~pring. The many varieties 
of the common Pea (Pisnm S(Uil'nm), though growing in 
close proximity. very spltlom intercross; and this seems 
dUt, to the rarity in thii! country of the visits of \)c(>S 
sufticielltly powerful to effect cross, fertilisation. A 
('russ between tllO self-fertilised individuals of tho saTHO 

\'uriety d()(ls no good whatever to the oil'spring; whilst 
1\ cross bctwC('u distinct \"arietie~, though elosely allied, 
iilws ~rent good, of which we havo excellent o\·idence. 
'I'h!' floweN of the Broom (Rarothamnns) flro almost 
sterile if they are not disturbed lind if iUlleCts are ex
dnded. The pollen from II. distinct plant is more 
!'fii:'('tiw,than that from the same flower in producing 
M .. '"!·ds. Tho crossed seedlings htwe nn enormons !l.rh·al\ 
tllge orer tho self-fertilised when grown together in 
do.-.;e coml}(>tition. Lastly. only four plants of the 
Onon;s minuti88ima weru raised j bllt as thes(' \\CTO 
obsern'(\ during their whole growth, tho IIdmnt.age of 
thl.' crossed over the self-fertilised plants may. I think, 
\)(' fuJi y trusted. 

xr. ONAGRACElE.-CLARKIA ET.F.(IANS. 

Owing to tho season being .... ory unfavourable (1867), few of 
tbe Howers which 1 fertilillOd formro capRnlNl; twelve cl"Ol!Sed 
Howers produced ooly fonr, IUId eightren self-fertilised Howel"l:l 
yidded only one e~!l~1I1o. Tho!K'Od~ after germinating on IltInd 
were phmtod in throo pols, hilt "n Iho I:K!lf-fcrtilillCd plants diod 
in one of tbem. Wbon tho two 10111 were betwcco 4 nnd 5 
inrheR in bt'ight. thocl"'Of'SO(l began to~how a slight superiority 
o~er tho l:K!!f·fcrtilised.. Whon in full Hower thoy were mowmrod, 
"iththofoUowingrcsu!t:-

Rl The Complete Work of Charles Darwin Onl;ne 



170 llAllTOXL\ AURE.\. 

'fJ.nU! LXll. 
Cla~ki'l Htgar. •. 
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Tho u('rago height of the four CI'O&\('(\ plant. i~83'5, and 
that of tho fonrllClf-fcrtilllw;.(1 plants 21·62 ilJ<"h(>lO, or u 100 to 
1;2. The cl'Ol!l;Cd plants allog('thcr producro l().j and the !;elf
f"rliliMld plants 63 ('a]1'lul('ll; or .a 100 to 60. 10 both pots a 
.. ·If-rnlili800I)I.ntDo'H!rodberol''O.n10ceorlho('~Jllanl!l. 

X\'I. LOASACEl£.-BAltTONIA AVIUIA. 

Some f1owcl1I l\'CI"O ('J'()AAI!(I find self-fertilill€d In the usual 
lllllllncr during two seasons; butu lrearodon the lll1llClCCa!<ion 

TABU LXIII. 
]J •• rl<mill""rnJ 

b" ..... 

" 
"I 

"I 

" " 
" " 

,-
" 
2()1 

"I 

" "I .. 
"I 
a~1 
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onl, two pairs, tbe resultl! are gil'en IogeUII:or. On both occasionll 
the c~ car-ules contained IllighUy more eoods- UUI.Il the eelf
r, rtilillt'd. l>uring the first yetor, wIlen the Illanill were about 
7inc~in height,lhe!!Clr·futilitoedwcre the tallest, and in tho 
IO(\C()I)dYl'lfthoe!"Of'l!e,twerelhet.I1C11t. Whcnthetwoiotswero 
in full tlower th~y .... ere mClUlurt'd, All in the pl"C('odilig lable. 

l'hoAn·ragehoightofthecighterOAAedplD.ntais-21'G2,and that 
ofthoei~ht IIClf·f,·rtili!!cd ~G'81 inches; or .. 100 to Wi'. So thAt 
th~M.·1r-r\'rlilif;Cd hl\dad()Cided~vantagOO\·crlheef'OllllCd. But 
the p\$nill from ROme caw;o never f:"rew well, and fiuslly becamo 
MO nnhOllth, that only three crot\lOt\d and throe lIClf·fertilised 
planill Anrl'ivoo to !lCtsnycs[lIIult'!',ano.l thClle "I\'crefcw in number. 
TIK'twolol~!W'Cmcd 10 be ahout equally ullproductife. 

XnL PAS."IFLORJ.CE.t:.-PI.SSIYLOII.I. GII.t.CILI/I.. 

'fhill annual sl>eciCil [,roduCO! spontaDOOu~ly numerous fruilil 
when in..oci8 are elcludal, 11011 beha,·C8 in thia m<J_t Yery 
ditr,'rcntly from WOI!! of the other s-pedes in tbe genul!, whi<"'h 
al"(l ('I11'('1ll1'1,. ~tcrile unless fcrU1i>lCd WiUl pollen frow a di~tin('t 
]l1D.!!\'· }'ourtj'€n fruits fr()m cl'Ofll'led fiowers eontained OD an 
K\·ctn.ge 21'11 1ICI!d.s. Fourt('('n fruit~ (two llOOr ODCS being 
rtlJO;'Ctoo), ~ponillueous!y 8('lf·f~rti!i!i('<1 under 110 nd, oontained 011 
anavl'r'f:"e~·Ii8-uI)(:rfrnit;orAl'llOOto!S;). Th()f!6seo:is 
~CI\lIlOWD on the o]lput;itc sidOtI or throe [10\11, bu\ only two ,lAin 

<.'tI.fll(' ulI at tbe llawe time; auJ III('rcf()rtl a fair jlldgw('nt canDot 
tIP f'lnned. 

TABU: LXI\'. 
P" .. i;l"""gn,dli, 

The mean orlhe hl'o eroAAed ill I!} il"l<'h("l, anol that of the two 
llelr·r,·rtilu.ootolinehC8; orL!lIOOio W4. 
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XYIU. l'}lBELL]F~:R)E.-Apn;M l'J:TlI()ULT:;'t"lI. 

Tho Umhcllifl'rro a\'e I'rokrsndrouII, ILnd CRn hardly filii to be 
ef'()l;S-f~rli1i!'«l by the many flies nud small lJymenoptera which 
visit tho lIowe",.· A plllnt of the oommon p8rs1cy was covered 
hya net, nnd it IIpparently produced III! mllny lind liS fiuo 
~!lonta.lloou.~ly !!(lif-f~rlilised fruits or seeds all Ihe adjoining 
uncovered pllllll.i. Thaflowcl'll on tha laitt'fwe\'e \·isite'i by 110 

lIllllly ill!<O('t~ that they must lm~o l'O('(!ivod pollen from oDe 
another. Somooflh0;tjtwololsofs.oods Wt'l''O lell on Mnd, hut 
nC8r[yall the I\Clf-f"rWi!'lOd seed~ germinllioo boforo tho others, 
so tlmt r 'Wl\!I forced to throw all away. The rornnining F;('('ds 
were then FlOwn on the opposite ~id08 of four pots. At Iil'St the 
scrf-ferti'li<l'<l scodlings were II little hiller ill Illost of tho pols 
thllnthenllillrnilycl'068Odl!OCdlillgll,all{i this 1l0doubtwII8 due 
to tho self·fertilised s.oo:h having germiollted first. But ill 
the lIutumn all the rlRnt~ were 110 equBI that it did not III)CID 

worlh whilo to mOl\Suro them. Tn two of tho pots Oley were 
Ilbsolutelyequal; in a third, if then) Willi IInydiff"ronce, it Willi 
in r,lYOUr of the cl'OII!\6(l plants, lind in a somowhat I)llliner 
mallller in the fourth pot. But neithcr side had auy sui:>sta.ulip.l 
advantage over the other; 90 tha.t in height tbQymay be said 
to belll!}oo to 100. 

XIX. DITS"\CEM..-ScABIOSA ATllo-PURPUHEA. 

The flowers, which are protenmdrous, wero fertilisoo:l during 

TAULY. LXV. 

I 
c-I r .. nlO. ' !lelrr."m_ l~",,\&. 
1~1 1"""'" 

H , 2Q ----;q-_".~_' 1~ \41 

III. 2t 14 
lSI };I 

TOI&llQ iuoh .... 

• 11. Mnller.' ndrucbtuQ!1,' &<". I~,' tom. ll.p. .5~, I.S~9), ,'&rio;otie-. 
p. 96. A~rdiQI': to M. MU8tel or tho .... n"t groWl'mg near well 
(lUI dated by Goo.lron, 'De \'E.. othel feIIdily inWrcl'O$a. 
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tho uuf"youI"IIble 8CIIIIOU of IIlG7, 110 that I g\lt fow seeds, 
e:<pcrillily from Iho self-fertilil'l£'<l hea.d~. which were extremely 
"'erile. Thecl""Ofl>jt'(laudself-fertilil;od plants raiE«! (rom these 
lI('ols were mca..,urW I.dol"l.l Ih('y were in full flower, 18 ill the 
)lrocooinl'lablt'. 

'Ihe foure!"OAAOO plantl! av{'mgcd 17'12. and the fourself-fer
ti!i>;e(\ 10'37 inche~ in height; or RIIlCO to 00. One of the self
ferti1i>«"(II)lanUl in l'ot UI. was killed by 1111 8.ttid~ut, aud it~ 
fellow ]JUlioo up; eothatwhcu tl1O')' wHe.gain measured to the 
~ummill> of tlleir flowcl"\<, th('re lI·..,re only tln-eo 011 eaeh side; 
the cl"Qlo..'!O(l now IWCragcd in height 3:.!-tl3, and the self-fcrtili8cd 
S.l·lGinchC>Jj or u 100 10 ()'2. 

xx. CO~IPosrr2E.-LAOrcOA l!ArIH. 
Three plllnt.s of Lettuoo· (Gl"Cftt London Cos ,·ar.) grow close 

toscther in my ~nlen; one W&I! e<H'CrOO by a net, and I'l"O<luced 
Ilelf-fcrtilillCllseedl!, theothtr twoII"ere allowed to be IUlturally 
CJ"OI;...;ed by in.<oecte; but the !l('8.S()n (HlG7) wn.~ lInf""oumble, lIud 
I did not oblain mllny seeds.. Only one cro.;.-;ed lind olle lieif
futili..oo plant w"re railltd ill Pot I., an(i tllcir mcn..~\lremelltl! are 
):"iven in the followilll{ tahle (LXn.). The flowers Oil thi~ oue 
self-f~rtilil;('t.\ 111ll.llt were Ilgaill self-f..,rti1i>«l. undH a net, not 
"ith polltn frolll thll samll floret, but from oth(;r flnret.s on the 
ll6ille head. 'fhe flOWers on the h'o ('J"t)No(.'() 11lantl! were lert to 
be e~ hy inl';(lCt;<, hut the l'I"()C(1III WII./! IIld ... '(} by 1101110 l)()l1"u 
beiog()('Cfl.';ionally trall~portod hy me from ph.utto plnut. 'l'h(-,.,e 
two 10L> of I'CO"JR, aftcr germinatiug on Io<ll\d, were llialltoo ill 
l)f1irn on the o]lJlo~ite !\.ides of POUI II. ami Ill., which w(;re at 
fif'otkci,tinthegrecnbonsoamitbcn turncdout ofdooN. Tho 
"laoL> were mt''-~\ll"I.'(} when in fnll lIov.·er. The {oUII"lug tnll!e, 
thun.:fore. inciuJt.1I)llauU! btloogiug to two ~ucrnlloIl8. Whcn 
the I'OCtlling~ of the tweloU! were only r. or 6 iucl}(:l;l in height 
theywero ('(lila!. 11ll'ot III. one of thlj I<Clf-fcrtiiihod l)illllU! 
<.lied before tlowering, IlII has occurred in 00 many other ca.seR.. 

• Th" (;Q.onpooitM ftl"<l ",,11- lti"'~l'yimprobehlethatnlllhe 
.. Iapl,d c". c..."..,..r .. rtili""li(.n. hu~ ''''rit"li'"Il'' hh·h "'cre thu~ culli-
.nU""'''JlllllnOTl ... hn,ni<"ll.n ' ... ,e<i"e.rtogcthc.flo ... ·,·roci .. ' 
rely, tol.\ ,,'c that be hud bt-en in di/f • ."n:"ttilIH. ... ; h"ttw,,"'hidl) 
thf l ... t.itor ...... ·iug oe"~ml kiuu. llelcet,d hy hlWlru ~"d fl("Jweol 
"f IttlU~,· ncar Wgdl>e. lor the n~'IIr ooeh otho. did unt OOlH'r Rt 
.ake of OOC'U, 111,,1 la~lllt'·cr oh- Ih." .... me time; .. ud my Irial 
oen .. '<IILL .. t Uu:ybocllule el"OiloS<.d. f",kd. 

I W rk f Is rwin nl; 
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TABLa LXYL 

,- -I ~ .'ir.t~~~""" l 
:!7 ~ll 

" .. 
pl ... u,l, .. "1"~ 

,"" .... d. 

U. "I 
,. 

."-£ ... ..,1 ..... :;j " rlaa~~~;=:t:'I .... J " 
III. I " 'I 

s-..J ..... ..,I ..... "I 0 
k<''',.lbe""l. 

-----' 
T .. a..1b1I.., ..... 

'fh6.verngohl!iglJlor theflevl!nc~I)I)antaia 19'j3,aoJ 
llll~t of the ailllOlr-rertilillOd )1a.1I1816 iudlCl i or loll 100 to 82. 

x... .. u. CAliPAXLL ..... -\C£.E.-Snnl.A.l.lJ. IPIttLO_. 

In the d08Ol, .lIied gEIlUI, Caml_oula, in wbich ~peeuta.ri. 
'"'" fonner1, iDl'lu,led. the 100111<'1"11 shCllllt an earll period Ibtir 
poll<'n, anll tid. IUlherea 10 the ooUorling hlliJ1l \\"hio-b .umlliDd 
Ih,· pi~ti1 beneath tho 8tigma; 150 thllt without lIOUle lIIOChllUical 
aid tJ)O 80..-erll cannot bo reriiu-l. F<)r in~lanoo, I revered up 
• plaut of ('(""flll"'''" carptd',jc" auJ it Jul not "",o.IUOll a aiup:le 
etllwtlk-, ... billlt tile lurrouo<liog unronred pl.l.nu _011 p~ 
fu..·ly. 00 the Olber hwlJ. the Il(Uoo·ut ~Jlf'IiN of :-<perularla 
."Ileart. to.et .Imlll\t .a maol ('I.P'"JI .... Wllf'O ('CIVl!red up, loll 

wlwn left to the vi~itl! of the DiptcI"I, whi,'h, IlK fill' alii f luwu 
_ll,arelileoolyiIUll'CU lhllt froqu<'ntlho flowel"ll.· I did not 
....ertain1i"betlk'l'lbent.tu ... ll1t~an,I~I'''nlall .... u..ly .... ·]r
rertD_cal-.uIelC'OOlaiD,.JanfqnalDumberol~hui. 
t"m"ari..oo of artificiall, t ..... ___ .... a.nd -elf-ft·rtili..J HOWt·rII, 

• h II .. Jonl( bHn known \l.at ek:lA<..- AI well AI l"'rf/ll'1 
.nnlhu ' l)l'(:itoI of tbe ~".,., 1Io_ .... n.1 Ihe ro ...... , ....... r 
1i,*"I(I~ia ptf"/~i(lI(l. J,n)durv. _,..., ""lr.r,'rlile. 
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~ho ... ed that the former 1\"0Te probably tbu moat I'roductiyo, It 
IIppeal1l that lhi61)1tmt i8 enJlRblo of producing 1I11l1'f."l'l number 
of IiClf-fertilised Cajleul080wing to tho pttal.licloaing at night,as 
1\"CIlM during cold 1\'Oll.tllor. In tho IICt of cloaing, thc mll.rgiu.li 
"r the pttala boc.Jmo ",Holcd, and their inwardly projecting 
midrib!! Ihcn pail@between tho clefts of the atigma, and in doing 
110 ))Ush tho llOllen from the outside of tho pil;lil on to the 
~tigmaticSllrflU.'ell.· 

T .. tnty Howers were f"rlilii;6(1 by me with their o~'n pollen, 
hut.o1\'ingto tho'*' 6CN.IOD, onlyaix cap;rulell were produced; 
thfy oontaiDOd 011 1m "'orngo 21'7 seeds, with a m8J:imum of 
forty-eight in ono, Fourtccn f10\\'ors woro croAACd with poUtn 
from anothor pillnt, Ilud thcl!6 produced twoh'ocal)8ulefl,COnlllin
illg on an a,'eragc 00 1I00(I8, with a maximum in 0110 of fifty
."'enuled.8;80thaithoe~scedswerotothe86lf_r!!rli1iBed 
from an equal Ulllnber of callbUiCil as 100 to 72. The former 
.·~roahlo bea.,"ier than an equal nmnber of IlClf-fcrtili/ilOO seeds, 
inlhe ratio of 100 to 86. 'l'hua,wbether1\'ojudgoby the number 
of nlllIIUi611 l)roducOO from an equal number of flowei'll, or by tho 
a\'orngcnwuooroflhe co'nlainodsoods,ortholllalimum number 
in any ono capll\llo, or by their weight, cl'ObSing dOO.8 gro.t good 
in OOlllIlIuiaon with eelf-f..,rtili,ffitiolL Tho two lola Of soeds were 

1\', 

I T~t.l ill;nch-. 

l'AIILt: LXVll, 
SJ tI:/lluno.'J!«I<l.w/. 

-i\l,.ll\.'(!Lanh.]lItcl,. . h"wn t()<l;"~rf1;niro.lldl1,," .. """'] ... b~!, 
(;I'rocl.Ac.d. ~lIt,~, I·h/Iode]· OO' ... du,/ugtheUlgbtcau.o.t1H;Lr 
"hia,' )I .. ,. 16, Ib.li, Po lit) lbat M:lr.fe,~iMtion. 
lhec!,,,u,gwthell,,,,eraueU0J-
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IIOwnon lhoOI>IKMlite tidCII of four puta; but 1110 Il.'t.'tllioga IIHO 
llQt BuHldenll, lhiuued. Only tho tnllOoot plan t un c&o:h ~ide 1m,. 
rueuunoJ. WIIt:D fully gro'll"u" 'Iho 11It"UUI\·r.m·nu .rt! givell in 
tbelll"t ...... ..Iill;:t.1It>lo. l u.llful.lrl··t.oclhet~I·ll.IItII80'll·cre..l 
flrlt. Wheu the IItt.l1iug'''·d\: uWl.buut 1.11 iUt·h N.d. hair in 
height l.,th Io~ •• ·eN toluai 

The four lull ..... t cnao;d Illant!l &I'erased Itl·~, aD\l tbe four 
tnllOlit I!df·r~rtl lilJlld l ~''Ja i llt"hOil ill hdght; or l1li I (K) to !/H. 
So lliat Ihau"ll"Q lIO differeuce ,.,.orth BI)l;aking of \.I1:I"II"Oll. Ihe 
l"ll"olo!biu bc:ilo:ht; tboughollK·rgn.'3.IaU.v"'.blJtl",,~co,;ril·l.l. 
""II"e have ""'0. f ... om C"ruet-f~rtiJ_t.iun. from l.ot.ID(!: gro"ll"n III 
poU alld kC1>t ill U16 SretDbow.e. none of the I'\ao~ I"roJlIt.'I...I 
anycal .. ul~ 

LoOELlA i!AlIOSA.-

I'" •. S~ow-lu1 .. 

The ... £,Il.uapl.oo IlM.'lam hl "hich cr(lIII-ftrtilu..huD ill eD
I!Iured in 1m. gl.'DIlA have OOl'n d,..-riiA.-.l b,lt,v"ral antb"""f 
The !,i;.;til .. It tlo ... ly iDt"~ ill I"ngth I'u><l_ the poIl"1I 
out of tbe OOl\joiDI!d anti .. ,,",, il, th(' aid of a ring of bri~tl~; th., 
t ,,·o lobel! of tho .tigma lM:ing at thi~ time clOIo«l alld il1ea.l~bl,' 
of ftrtil i>;ll.tiOll. T he Cl:tru~ion of tile 1)01\('11 i~ 111110 ai,](~1 by 
iI18ectl1,""hieh rub ago.iru.t tile lillie I>ti .. tlu th.t I,roj .... lfrolll 
the I.IItUI·1"II. The 110lkn thull Ill1lobhl ont i~ tarritooi loy illllft'tli 
to the okkr & ... el1l, iD ... bit-II the ~ti~ .. I>f II .. !! 110'11' fl"("I, 
Ilrojecting lIlt-til ill open anJ n. ... I,. to he f,·rtililll'<l. J I'rond 
the importllDre of tli£' gnily-roionl"(od coroUa. loy culliul;:' ',ff tht· 
lllrgelo,,·tr ,letal of MI"eral flow,·,.. of /.oJotli".,i •• ",; /lilt! Ihl'>ll' 
flo"d'!! WCIV IIl~h.'(:tl-d by the hive-lx'(l8 Wllirh lI('ft) in~lII'lllltly 
vi .. itingthcotllt"rf\u ... e1"8. 

.A tal>lll.lle ..... oht.a.illt'd loy tro.ing a tlll'a"H of L ru._ 
"lhafe .. l<.pll'<itlte_ 

~;:n.tod~':I~II~,~,t :~~,:e' :.;;,r. 
;~~t~r~~,::~~"i~r~ ;I'~~:ri~ 
or I. . , .... .."....t n. llr<,"'n, fl'OOl 
W •• , .... "Iia. 

t!',th .. · ... ,bofIlHd,..hra".1 
ano.l J).:lpilIo. lb. fam:r .l.-J 
tu.. !:l'NI ..... "., .... ),11 fl., 
.ICIOMiI. l i(>ft(tlUlO" mt ... ha"l.mb,. 
whieh~~r.'I i1j""I1 •• "i.dr .. od." 
10 tilU.j;Ulu.,iutllu·Aumlol •• "d 

) 1"1:". rot ,:.l 11 ,.1.' ~.,t. ii. (Hh 
"·"") l j,.I~.I'.:='~I. l"tl!t'.m ... 1 

~~~b 11,~~~~)'(I~~~\~~~~~yt,~~ 
tL".util..,M •• 'HI ... l"rh ... l>l"u 
01'"1"11 1'& ...... Il,. I •• ll..n I .. fall 
OIIu...~kCJf."t"t'lcdD.Jrifltl""" 
........ 1nha". "' ..... dt,\I"l.<>p<...! 
r .... Lri.tl.<·.hb_·,.rl~ 
.bkil.l'.i"ll"f ....... d,e_DIbt-.. ;" 
..... ue •. r" •• lllhe.p .... it:ol.·r l.o
..... ·liu,ndl"«liLo.~'t.)· l !r. Funu. 
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witb IlOlIf'II from .nother pt.nt, .0,1 two olll. r cal"uio..'11 bow 
utifkoillllll ~lr-f.,rtiw....J Bo'll"er&. Tho contained .. ...Ia 1f€:re 
!!Own on tho oJ>(lOoIito 1litL. of fonr pot.. SHine of too cl"Olllolld 
-tlingll w~h c:.aae op 1.ocfol'fl lhe Mho'l'I hw \0 bu pulled up 
ad thrown .... " ''rllilst the plant.wcre nrf .uW11I~1'fI 'll"foIi 

nut. much di/ft'renoo in height between the h,'o lot.; but in Put 
ilL tho lIl'!f-'l,rtiHlIt'l<l were for a time the tnUUllt. When in filii 
fto"'c r tllII t"I1..,.\ plaut 011 each ~ido o( each »ot '1,,"'1 DlClUIUrcd, 
a d tI", roo<ult ia Iho'll"n in the followillg table. I n an four 
pot8 a ~ l)\aot flowered befol'C All,. one of ita opponent&. 

TilU L X' -I ll. 

Lobe/iG"'''"*,'U·irJl(;aof",t,"oJ,). 

I~ 

-r Z7' 

"I 
221 

The f"nf t.11~ c~t plant.lvcfal."I....! 2'J'2,i, In,l tho: four 
t.1J<!;t ~U-f.·rtil~118'37incbeBinll .. igbti Ofal!liJlltu)o\2.. I 
.-as .nrrn.~l to find that the Intill'l'I or I p:oool man, of t'-< 
.If-'rlihlll...J plant. did not cubt-re ITlJ diJ nut ("Ontain any 
poU"Qi·n,lthclntberllcvcnorlv,'ryf,'woflhet~'II,lanbl 
were in tiLt' MmC COIl,liUon. Somtl till"" fa (>1\ tiM' tn--.J l't.ut3 
Wl:nlllga.illc~,rO\lrcap"UIC'll"l'iDRtllIIJluhtllillcJ;lI.l1dllOme 
Iow.,tlI 011 the flClf-r .. rtililAAl plollllli Wl'rtJ I\.~i ll !'l'lf-fcrtilifK.,], 
"l'CU tl\.,,,,ul('8 beiutC tbUB obtaiued, Tho _WI frum hoth Iota 
wert' "'it;tIBol, .n<i it 'll"" caltu1&tod that an (~IUlI numbPr of 
eIJ*I .... "II"onld ba1'e yieldeJ -.l in the 1'rt)PUrtic'D 1»' 'll"l'~ht of 
100 (", the c~1 \0 60 !Or the .. If-(rrtili.eo.l cal__ So that 
\be &1fCrtI on too t~ )llaolll a~n cru.'..l "II"cl1l much 
IDDnI r .. rtile than tboea on the eclf-fcrtiliacJ ,,\ant. 'f:1Iiu 1leJ(

IiertiLilJed. 

I W rk f A "'~ rWln nli .. 
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1'1(1,,1. r{ 11" &eQlld Oent .... /i(,,,.-l'he 1\.001'6111'0 lots of seOO~ 
\I'C~ p\aoed on damp and, and nauy of Ule c~ IIeIlds 
gcrmiualcd, AI on II .. iaAt oceuiou, IM:fore Ihe Ilelf·fertili.oo,lnd 
were n;acted. Thn'C or rv\U' painI ill the _me ~tato of gcrmiua· 
tion were 11\an1o.l. on the 0PI_le -.idOl of two poUl; I !linglo 
l)8irinl third \lot; lIluall the remainingaoods 'lfcrelOwucrowdcd 
inlifonrthjlOl. Wllentboaoodlingswero lboutollonmlalut.lf 
inch'lI'Iiu h<'ight, Ihey werecquAl on both Ilid08of lhe throe lirlit 
lOOt>;; but in Pot I V., ill which they grew crowdod and wC'te 
lila, eIflOIIN to ."ere oompetition, the c~1 were about A 
thinl talli'r than the aelf·fcrtilLuJ. In thi~ laUer IlOt, ... hcn 
t\w ('r·'-.'I1 ... craged 5 incbCIJ in bi'i~ht, tbelClr·fC'rtiliI!eJ were 
a1lOu\1 iUl'hM; nor did tl,C'y look nearly BtlI'll fino piant!!. 
] ullllfol1r!lOtslhec~pl"ntllflowC'redlOmedll)"8bC'fore 
thcllclf-fcrWi,;{'t1. WhCllill(ullf1owcrthotallClltplantoncach 
-.iu,· was m<'&llurad; but before thia time 010 sill~lt ('~.J. 
piant in Pot lIL, whi,·b ...... taUtr li1a.u itt anll!;Oni8t, had diOO 
Illd W&II DOl meuund. So that only the talle..1 I,iaut 011 each 
Nde of three pot. WM _urad, 1M in too follo..nng table;-

TABLE LXIX. 

LoJw.lia raPIIIlt'l (&ot.t>.1{ O"nvl;£>II). 

I 
II. 

n-. 
Crowd..!. 

~dl". 

21, 

The .,.crage height of the Ihroe t.llt'11t t'lt"IIk.J plants i. here 
23'33, and tLat of the three tallest aclf·fcrlilised 19 inebel; oru 
lW i.) 81. JlOOde. thill diff.·l"\'uoo in hl:-ighi, the c~ plants 
WCI"\' mueh more Ti!lOroUS Illd more bnt.nehoo than the .,If· 
fcrtili",.\ piantll, And it r. unfortlllll\te that IhC'1 ~'ere lIot 
wtighe..1. 
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Lolll:LLI. PCLGL'tL 

Thill!lperKo. olf,· ... a lIOIJl(' .. hat 1"''l,Ics.iDg 1»118.. In the ft.,.t 
~ratiou Ih" IIPlr-f .. rtilhlOO I)iautlo, thoup:h f_ in Dwuber 
p8tl,. ('sceeJed the ero.OO in lttight; ... hiltot in the "'001«1 
I;('ucratioll, whcn the trial W/W mado on a much lArger IC&le, tb, 
el'OllllOd bent the IW:!lf-f"rlilillOd phmt& AI Ihill allOCiCO! i~ 
l;('ucrally Pl"OllIIgllloo by oll'-flet. , lOme 1OC'<11inga were fi.,.t 
ra.itcoJ,illOl"lltrWlavedilltinl't l'laut&. Ououoofthe.epianbc 
-erenl ft., .... crs ""cre fcrbliMlJ. wilh th~ir 01'111 1>I,lllcn; and .. tbo." 
pollen it mature and abed loog btf"re the atl,nna of th~.-me 
flatrer is ~y for fertiliatk'D, it ""all oooe.Nlrr to numix'r NCh 
flo .... eunollu:"E-"pitapoilen in I"*pI"r ""ilh a eOrrIlIlfIOllding Dumber. 
B,. thil moon. ","cll-matured pollen 1i"U '*"-1 for .'If-f,"rlilillfttion. 
&"",ralll,)"',"ra Otl tile fIDDle Iliant 'II"~re e~.1 with 1>oIleD from 
1 d..i.tin,.t iDtliviJual, and to obta.in this tlw conjoiUt'J anthers of 
100U11: fIo .. ~ ... ""ere roughly allll!JtZc<I, an,1 II it ill Dlturall,. 
IlI"OtfUlkkl Tel")' 11o .. ly by the gro .. th of the ri~lil, it ill proll11101,, 
that tile 11(llt"u u,.], by me ""&II hal'lily mature, ~r1aiuly I(',.,. 
matu l"O limn tha.t cmployod for IIClf-ferliliMli"n" I lIi(1 not at 
the limo think of tide 801ItcOof error, lout 1 now 8U~pcCt tha.t 
t be gro ..... th of thccro8llOd ll\a.nta"·a.!I th \l8injlll"1lll. AnyhowtJ,e 
trill "'-JIoIIII"t Ill:rf.-clly fair" 0111 ....... 1 tt) the 1<t'Ii('f th.d th~ 
J1olk-n u..J in cn-ing .... DOlin 101f'-ood •• tate .. that UN ... I 
fur ~tr-fenjliMlb ... u, is the r.et lhIt. grelter I'flJl'''rtlooa.i numlw r 
oflbe(~lhJl.nortbe8Clf-rertili",...!II') ... ("nproJuOEolcaJl" 
.ole.; I,ut th .. .,. ..... DO mlrked dilf~n:uce ill Ihtl ImoUlit of ~ .. t 
I'Onta.in('(! ill U,eflll)8ulotofthohrokot~· 

IIJI t ho 1ltIl...L! ol..t&incJ loy !.he 1],0'1"<;1 two mtthOtis .. onld lI<1t 
~rmiDllte .. 1,,"1\ Iril on bare Aud, tJ,{'~" 'll"tre lO'II"n on tll(· 
ot'loOIlilelIiJ'iIIof four pou; loul I ~11~(\(1 iu rai..ingolll) • 
.t~\c 11IIir of ItOOllin(:1l of the tamo ... ,. in __ II pot.. Tlu'Rlf
f~rtili"'11 1JOOO1Iingtl,\I"hcnonlya row inciw. in h('ight,'H,1'Il in 
mOllt of th(l 11011 tnUer Ihan lheirOP llOll~llt.; li nd Ihey llowCM 
110 Dluehoorlkr ill aU thepota,that tho lH'i.-:-htor the lIo1ll"tr
IttDllloonld 00 fairly OODlpal'O(i only III l'vtll J. And II. 
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TADL}: LXX. 

LOOdin.f..J.pn. (Fint GCltmtiofi). 

361 38 1 

~l 
Xotjp ("lIllo_n. 

I~ 351 
Noti .. rull Hower. 

Thcmcan Iwip:ht of the fiower-siA!ms of the hm crossed plant8 
in Pots 1. lIud II. is hero3-!'75 inchell,an(IOllltofthe two self
fcrtilh.od plants in tho Immepota 41"2;) inchcs; orM HlOtol27. 
Tilo HOlf·fert,i1i~cd ]llnnts ill Pots HI. ml(llV, wero in (Ivery 
l'Olipoct vcryn1l1ch fhlc)'lho.n tho crossed pll1nt~. 

1 WIUI 80 much surprisednt this gl'Cl\t 8upc.riority of thellClf
fertilL-ct1 ovor the cro.;sed plnn~ that I dClcmlincd to try how 
tbo,. 1...ou1J behnve ill ono of the IlOb (luring a 8('COnJ jn'Owth. 
The t .... o Illanill, tho;refore, in Put I. were ('ut do~OI. and I1'JlOi:too 
without I)(:jn~ disturhed in 11 mu{'h If!.~r poL In the following 
yellt the sclf-fcrtilil!ed ]llnnt ~ho,,-ed C\'~'n II. ~n.t{'r ~ullCriority 
thlln before; for tile two tallest lIowcr-+tcms Jlroduced by the 
oue l'~ ))Innt "'ere only 2!l~ au,1 8O~ illehCII in height, 
wberetUI tho two taUo>t stems on tbE' 01H' Ildf-fcriilil'Cd plaut 
.... CN m; .ud .[9: inches; find this gin'll R fluio of 100 to 167, 
r'm~i"~rin(::!l11 tllc c\idence, 1hero ('1111 he 110 donLt tlUlt these 
IlOlf-rl;l'liliFlC\I plnnb illlu n gront supcriority OVl"t the c!"Ossed 
pllllllll. 

Cro.,~,d ,,,.a ... If-ferlilised Plant, oj II.~ &~,)"'l Oewra.lioli.-T 
deic.rmimilotl thi!loecasioD to avoid t1lellrroroful!inl;\lOUenof 
nut quite L~llal maturity for cl"Obl:;in(:: 1lu<lllClf-fcrtilimtiOD; so 
that 1 5<jll<"Zl"J )lOlIen out of the cnnjoinal IUltilen of YOUIIg 
R')'II'cl"llf;)rbothoperations. Seycml RO'Wl;nlonlhecl"Oll8edplant 
in Pot 1. in Table LXX. were ngniu I'rtIfi.>j(...I with pollen from" 
,lilltillct plaut. &l\"Cl"1l1 other IlOWCI"IIOIl thcsclf-fertilillCd plant 
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11\ tho f!llIllO pot .... ere again Melf-feriilisod .... ith pollen from the 
nntb(,l'IIofother fio'il .. enontlle"nwpl(l~I, Theref"re theliegroo 
of .... lf-feriili.tion ... u notqnitelJO eloeel.8 illthE'In.stgf'llel'1l
lion, in which poliE'n frolll too '"_ /f.",,", kept in .. per, ... 88 
tl.Stl<l. TbetOO 19"0 loti! of IIOOdt ""ere tbinlylOwn on oppotlite 
,.id~ of lIioepot.8; and too youug 1!i06d1i1l~ were thillood, an 
equlIl numlx>rof nenrlY11ll JIOI"'ible the IIIIrne&j::t'being left on 
the two lIidot. In the spring of tho follo .... in~ YCllf (lb70), when 
the "''t.~1IinJ;8 luw gt'O",'n to 110 considel"llhle !liZ(!, they were 
ml1ll'urod to tlu, tip. of their leflTe8; IIml the t ... enty-throo 
c~I]llllntIlIlTer&f,.ooll'().tiDChellinhei)!ht,"'hj]sttbet ... enty
throe .... If-f"rtiliiod IlCC.'(IliUgB were 13'51 inehM; or .. 100 to 96, 

In the slimmer of the IIIlmo YCtlr llen'",l of Ih{'8C plllnts 
flowered, Ule CfOII6l'd IImlllelf·fertilised plnntll flowering alm06t 
,imultauoouslY,lIondlllltlu;,tlower-lIlem.!lwerolllffiflured, Those 
proJUM by eleven of the e~ pJlIIlta a\'('1'1If.!t'd 00'7l inehCll, 
and tbose by nine of the IeU,fertilised plllnb 2'.)'43 ineh('ll in 
h('i~ht; or 1.8 100 to 00, 

The plllnt8 m tllef16 nine pots, after they had flowered, ... ere 
I\'llOHed without being disturbed in mudl larger 11Ot.; IIoIId in 
the following yellr, 1871, 1111 fio",'ered freely; bllt Ihey had 
1;1:0"'11 into ,ueh all entangled mM8,that tho llel)ll",'e rlllll!8 
Oil each aide could no longer be dilltillguu.hed, AeoonUllgly 
thl'('!l or tOllr of the t.,1Ie.t 80wer-lltena 011 each ~ide of each 
pot ... ere m~ured; and tho meftllUremmbl in thl' ~ 
lable are, llhillk, more trustworthy than tho pft'vion.a on('l'l, 
from oollg more numeroua, nnd from tho phml8 being ""ell 
established and growiu!; vigorou~ly, 

1'he 1I\'cmge Ilcight of the tllirty·fonr ta1lut Ilower-st('m~ on 
the twenty-three ('n&OO. plants ill 29"82 inl'ht'll, and that of the 
same lIumberof flo"'er-lltetnll on tho 'llllle number ot &elf
fntiliRf'd.l'lnnta ir;27'1O inl'h('ll; or as 100 to 91, So tll!l.t tile 
I'~ plBnt.8 now 6howod a doc.ided advantage on'r their !!elf· 
f~rtiJ[sed opponents, 

XXTl, POLEl[O~'1 • .t"OElE.-Kuol'lI!l.A 1l<IJ(llU8, 

Tlrehe Bowen ... ere eflJlll!Ed. with pollen from A Illitind plant, 
bnt produced only ,lix I'IIpwl~, containing on all ilYerllf!(l 1S'3 
1IOC'd~"Eighloc.n floweR were f~rtili.soll with their own poUCIl 
lIud produced ten CIII'IIIules, containing on Illl !\vcmgo 12'7 
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8I)('o.1!; 10 that the IJOIld.;o per ~J"'ule 'KHtl M 100 10 G9.· The 
t~ _.JJ wci~bed a little !eM than an equal numher of llelf. 
rertili .. ,J, 1OOd .. io the pn>llfJrUon of 100 to lo.:ij but lhill wall 

dearllduo to ... me of tbe IJClf-fcrtilie.l ~f"'ul .. t'OntAiningTf!ry 
f"w ",,~ .. , 11.11(1 tht"lf' W(,1'e much bulkier than the OtJICl'IJ, from 
having OOt,n betkr nouri>;hed. A ~1I~luellt OODlI)8.rillOn of tlie 
olUlllx:r of lOOd.S in II. few cap8I1ICII did not !how 10 great 11 
8ullCriorityolllhe!ideor IheCJ'Ol!lledCllI"ul61uin UleprCll(mt 

The 1IOO,1lI wtre plaoed on IIIlIliI, lUl,t .. ncr germinAting were 
plantel in l)/lira on Ihe opposite ~id('fl of fI"e 11<.>18, which were 
kept in the ~nboDll8. When the __ ,Uinp were from !l to 
3 inchllII in height, tnOBt of th" e~ had a _light ad1'lUll!ge 
OYer the Ielf_fertili8ed. The plant.s were !railled np sticka, ~Il<l 
IhOll grew 10 A oonf!.irlerable h.-igM. In four out of tbe fh-" 
pow a e"*Od plant flowered hefate anyone of the leif·rHtilu.:,l 

Y. 

TABLE LXXIL 

)......... , .. <I .... 

3:!.1 ~II 

Uj :!3t 

;;1 
" ". ". 3:;' 

" :111 
37, 
3tj 

------;;;'38 

" '. 17, 

·~""111f18ri" of Pol __ u('I)e,.Y.,.itu:.:lllrAp.OO'I 
......... a", koown to be prote.... thal ~arit11,. growinjl: near one 
.... lrout.Llltl.Udnot.tlcndlo ...... ther~I~'IIIta~lylll\eI'l"...,... 
tbMpo/zIthlN('III<'>pbila. Ve.Jot 
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Thepll1outswero fustmcosurodtoUlotipEloftheirlcaVC8,beforo 
they hOO flowered Ilnd when the Cl'O!lIlt'd wcro under 9. foot 
in height. The twe\vecfl'l6&ed plants a..-croscd 11'1 inches in 
height, whilst the twelve self-rcrtilised were leu than half of this 
height, ,·iz.,S'45; or Il!IlOO 1049. Before thcplantll bad grown 
tothcirfullllO.ight, twoof the sclf.fcrliliscd dicd,Alldnsl fe"red 
tllnt tllis mip;ht Imppcn with othorl'l, they WCIO Agnin measured 
to tltO tops orthoir stems, liS shown in UlO prcccdil1g trlble. 

Tho twelvoc.rossed plantsnowllvcrog()(lB3'28,llud thatcn self
fcrtiliscd ID'9 iucb<:s in beight, or 116 100 to GO; 110 that they 
difTci'Cd l!oIUowhllt less than bcfore. 

'1'he ])\IIUts in Pots m. and V. were plnco:l under & net in tJle 

groenllOuse, two of the crossed plnuts ill the IIl.Uer ]JOt being 
1lUIlcd up on fICOOllnt of the death of two of the sclf-fcrtiJiscd; 
110 Ihllt altogether six erossed and six self-fertilised ])lllllts 'II-ero 
left to fertilill8 Ulcmsel .. ea spontanoousl,_ The poll! were rather 
~.JJ, aud the planta did uot produoe many eap!loles.. The 
~all6jzo of tho self-fertilised plantswilllRrge1y account for 
thefownesaofthoeapml!lS'II'hieh thcypro:luced, Thesixcl"Oli;6C(j 
pllluts boro 105, IU!d the six self_fertilised only 30 capsules; or os 
100 102,). 

The self-fertilised seeds t1l11S obtainod from tllO crossed and 
IiClf-fertilised plauts, sfler germinating 011 68ud, were planted 

TABLE LXxm. 
N~mnp""fain.igRi .. 

=:---
1 &".,,""-~ ••• ".,,,,m~M.",, :io.olftl,. rrnmc.-I'wu.. trom~~r::1liMd 

locboo, II>dH!L 
l. ~1 ~1' 

].I. 34.1 

II. Hi 23 
2+l 112 

~n. ' .' , 
lY, 5l 71 

~j l6 
---~-
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on tbe Ollpolito .ide. of lour amall pot", and t18ted ... befort'!. 
But man,.oe tbeplanlA...eftIlInhealth,. •• nd lh",jr beighu.-erelJO 
uequal_ on both aide. being fiTe limea .. tall .. tbe othen 
-U .. t Ule l't'e~ deduced from tbe meaauremeuta in the pre. 
oeding table Ire not in tile lout IrtlIIt.-ort.h,.. Ne~he!(_] 

hlTe felt bouml to gil"e them. M they.1'O oppoecd to my gcncral 
oonell1~ions. 

The 1IC\'cn IMIlr·fcrtilill6(l phmtll from tha e~'lC(1 plllnts hcro 
ITengG Iv' is •• nd UIC lMl'i'cn .. If-fertil~1 from the IIClf·fertilised 
111 indullin hcight; or ... 100to 133. StriellYlnalogoUllcxperi
meniA .-itb Viola lricolor Iud u,lAyrq OtlvndlU glTe I TClJ 
dilfel'entl1llult. 

XXIII. llORAGINACE.-E.-Bou.ao O .... 'CT .... "-LII. 

Til. plant is freqncuted I". I f:.'t"efttcr number of beet! tbln 
almo)O<t any other one .-bich 1 hlTe oo.el'Too. It is strongl,. 
proterandroUIJ (It Miiller, 'BeJrot'htnu(l',' Itt' .• p. 26;), and the 
hen ~I' hardly fail to be el'OlJlt-fcrtilia.od; hut should thie 
not OI,'CUr, t1HlY 111'0 capable of IIOlf·rcrtili.tion to a limitOl:i 
exttnt,lIIIlIOmo IXI!lcnlongremlloiuB within thonnlhCr!I, Bud is 
.pttu fnJ] on the nm.turo sti(::llla. 111 the YOIIr II:!631 coverod 
up .. plAllt. and euminro thirty·A"e fio.-cn. of which owy 
tweh'll )'kldoo 101 1OCdrr; wberou of thirty·he ftolft'n 00 III 
UI"IIIM plant growing ckIIB by, III wiUI UI':' l!J;C'ltI'u.m oe t-...o 
Jilold.d -.11. The rovcrod.·up plant, bo.-ever, produced lito
II"ther tw('nty·fI"e 'pout..ncotUlly Jlelf-f.·rt.iliC\1 III¥(U; theexllOllCd 
plant llrodudug fln1-flve I!oodl!, UIO )lroduct, DO duubt.of efOlllt
fert.ili-.tion. 

In tbo rear 1868 eighteen Buwen on I IlI'Okorted plant were 
~ mth pollen from a dilJtinet rant. but ()II11.,.enoft~ 
p,,,dO(C'(ll'ruitj 100 I IJUlipect that Ilpplied pollon to maDy 01 
the atigmu hefore tbey were mature. 'J'hl'lllO froita oonwiled 
01\ an &vera~ 2 1C<'ds, ""ith a mlUimllm in one of t11f'('(l seeds. 
T'Ir('uty.(onr slXllltanoollsly self·f(·rtiliMOCi fruit, were Jlroduced 
by the lIU1le Jllanl, and thCIIC COlltaiM.i ou IU awra81' 1·211CCd8. 
,"th • muimum of two ill one froit. 80 that the Intita from 
thfo artitlcially cl'Olll'd fIu'lreJ'll JiekbJ ~ .. «IID11UEId with tbo8e 
from the "llODtanoously .. !If-fcrtiti...u lIo.-era. in the ratio of 100 
to 00. But tbe Il'If-fert.iliM...I _III. at often QC!('un .-beD fe ... 
are pro;lut'fd, were hee..-icr than the cn.Ld aoOOl! iu the ntio of 
1001000. 
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Tho"><O two lob! of _11 were eoWll OD 0lll_ito Ai,lcs of twn 
IIUlro pota; but 1 BUooeOOOO in raising only four l_il1l of Wlllal 
~'C, When tile IlOOdlinglon botb sid('l! 111',,1'0 about 8 inches 
in ]\('if,!ht they wel'O equal. When iii full flower thoy wero 
mMloureli,&lICollon:-

'fuu LXXIV. 
DQrr.goo,licitttllif. 

'111e avel'8g6hcightof IhofOllrCl'Ol!!led plant. ill here 2O'GB, Ilnd 
Ihatof the fOl1 r self·fcrtili86(i 21'18 inohM; 01' AS 100 to 102. 
Theaelf-fcriilillod !1!tl11t.t1n .. excooded the ('TOfo>IC<.! in height by 
a little; but this Wal enli~ly due to the lallu_ or one of the 
_If-fertilised, The el'OllOdplanllin both 100 fl<)werOO before 
the lICif·fertiliBell. Therefore I helieTe if m"re Ilillutl haJ been 
.... beJ. the I'8!Ult would have boon different. I I'\"gl\:t tha' I did 
not atlend. 10 the fertility of t110 two 101& 

XXIV. NOLAN,\CElE.-XOLAN'\ !·IU)liTUATA. 

iu \IODlO of the ftowert tho alamcM are cou.ojl\(>I'IIUy shorier 
Ihan the pistil. in othe ... oquallo it in I<ul(l.h. J aURpectoo, 
Iht'rcf"ro. bllt errooooualy III it. provod, that th;' plant '/I'M 

dimorphic,like Primula, Lhlllln.«c .• an.! in tho Y''IIr 1!:J62twelve 
plant., covered by a net in !Jle groenholUiO, lII'('ro "uhjectcd to 
lrial. TIK> &pont&neou~lylClf_fcrtililiod flolll'cl'III yieMt,<IGt grains 
lII'eij.:htof8t'eds, but tho lll'l){luct of f"uricm a..tifttiIlIlY/'l'IlIR'I«l 
lIow/'11I i~ here included, 'Which fnl<oely il1cl't'aIIl" the weight of 
the "df-f"rlilillCll lOOd&. Nine IlDC(,.-"red plal1t~, th!' ftowers of 
whk-h were l'ft~rly vieitoo by h(oes for tl1cir IlOlIt'l\ ami were no 
donht intcl'('!'O/!.'Ied bylhcm, produced 1!J ~jne wdght of 1I«:'d~: 
therefore twelve plant. thUJI tl'('Aied would havc yielded lOS 
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~iM. ThlUJ the 8CI'dII I'rodllCt'd by tho 60'11'('1"1 on an equ&l 
Daml ... r ullUnu, 'll"ben~.,j bl bl~. 1.0<1 ~I'outaneoualy aelf
filrtiu..1 (tilft prodQt·! uf fourt.!al artifi,:-.Jty r..-l 60nn 
bdntr. bo''II'eTer. induJal in tbe Iat"'r) WHe in .eight all 

100 W Gl. 
In thtl JlummcroC 1&G7IhotriRlw".rqll:'al('(i; tlilrtyflo'll'cl'II 

1I'HOCI\"'>()I1 with I'ol1cn from adilltiu(.'t plant amI produood 
tl\·~llly.flu\l'11 rollllules. each oontaining Bve tt«"- 'l'hirty-ho·o 
ftc)\\<!l'1Ilrcrcr"riiiilledwiththeirolmllOlI,·n, l.n,lproduN'donly 
Ail cal"'Ute., (Wh .nth five _l!o.. So that till' Crt .,j anJ .. If
lertilililt<lrapauloicontainedtlle-.m4ullmh.r"r ... ,J,:.tboU{;b 
1Ual1)' more C'a11flUie. .ere )lrodul"Nl. loy the <'I"!_fcrlilacd than 
bltbo8eIf-fertilil!lll.ifto~.iQtheralio{lrl():J1021. 

An C1111l1 uumll(>r of -..eds of both lotH lrcl'C ,,"(';(:hoo. and tho 
~1 ... I, , .. ere 10 the eelf-f.·rtiliK..J in weight u 100 1682-
nler"';,!'\! I. ero. inCI"llMeI the numb:rofct.I'"uloi prodnoed and 
the ..... Ight of the..ool, but not the Dumbcr ofllleda in each 
al.rui(>. 

Th'N hro lot. of 1M'ed" •• ner genninAting on .00, ""ere 
rLmt...~1 on Iho 0IIIlO.ito sidea of thrl'6 pollt The IJOOdlillgs 
wl)/"II from G to 7 inchcs ill hoight ""C1"6 C<'l1l1l1. 1'ho pllllll.8 
.('1"6 m~uJ'O[I wh~n tully groWII, but th~ir lll'ilfhl .. wcre 80 
UIItolual in tho lQ1"CralllOl.t, tl,..t the ,...,uu. l:alI.ll"t be fully 
...... l 

T..lBU LXX\, 
X"la_pro«ral<l, 

-. ,-II, "I 
6, 71 

--~~~-

II" :~, ::' 
-~~~-

21\1 2~1 

The Ih"e cl'ONlllil plant. &"I"el"ftge 12"7:;, and the liTO II(Ilf
hUliM.lo.l IS" incbel in hoight; or M 10) to If).j" 
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l'dunl.\·il)l_~.",I.,lr-r,rlili.tdpl-.nt.oC<'llIl*l'("Ilfo.r"llr 

~·ratl{)tl_Ejf<lCt.o or. CrooII with 1\ ft"t-..m IilOCk Ulllf".," oolou. 
ottbonOW'l' .. onlheRlr-rertili .. .'dl'l.nt.toCtherOl1rth~",Unn 
_S'i('tIliaDa t&b.cuIJI,cro_,lan,I ... lf.fertiiiao...J pl&llt.tofeqot.l 
beigbt-G_, ctr(Mlt.o oral''''' .. lth .. di.olind 1Ub. .... rlet1 on tbo· 
Migbt, bat not 011 tho femilly. of tbe offiopring-o,...1.amoo per
lieum. c~ _dlingl ,,..11,. wrerl". 10 tbe .,If.{,·rtiiiaed_ 
Au.plli. roUin&-I'rlmuLa '·Cn-'::'II1II[ .. I,.loo nrl..ty of Prlmul" 
veria, r,·rtili1l or, greatly inl"...-l by. cro. with. ffElolh it<lcll_ 
··ag'·I'ynlmlllCGlent\UII-lku .. ulga~na..-,,"""""ieP,c..-d 
.nd .M-r~niIUed plaub or il<lut.i bo.i(ht-7 __ ,..-PtWaN 
ca'lIlr,fl}Ii .. 

xxv. SOI.ANACElE.-PItTCSIA "IOLACIA. 

Di"'JJptlrrMmri.',. 

Tu fto'II'Cn of thif!I plant are ., .,J,J<'IIll visited during the day 
by in8eeta in this eounlry, that I h.~ nel'eJ'8el'llan ilUltanoe; 
but my gardener, on Wbl'ffi I can rely. once lifo'" IlOmo hnmblf)
llOOII at work. 11Ir. Mrehan says: thnt in the llnitcd Statot 
\Joc@bore Uu:ough the corolla f"r the ooctar, ano.! adds that their 
.. fertilisation is Cfol"ri<od on hy nighl.-motQ." 

In France ill. Naudin, .nerCJal;trating a !alb\' nnmberoCftow('1'I 
.... hilst in bud, len tlWID tJ[po6l.~1 to the vio;ita or in/lOCla, and 
abont. quarter prodncod eall"uICII;t but Jam ronTinood that 
• muth larger proportion of f1o .... cl'l in my.pnicn aro cro.
fcrtiu.ed hy inNrls, for Ilrotcctal f1Q~·cra ",ilh their own polito 
placed on the stigma nover yiddOtI Q('t.riy • full complement of 
'I"oed; ~'hil~t thoee left unoon,rool}lro:lul"tlJ fine CftlllUl{lfl, showing 
that pollen from othcr plsnt~ rowt baTD been brought to them, 
probllt.Jy by IDOth~ Plsnla gTO .... in~ "ijrorously .nJ fIo .... ering in 
pola in the groen-boulIO. Dl'Ter yw:ldod a singlo CII.)lfIule; ADd 

•• rroe.Acad.X.I.Se.I,fl'hU- t 'AnIIIIl ... de. fie. NAI.' 4th 
adelphla.,'AlIg.2ud, I870, ) .OO. II'ril,.,lIol.k>m.!x.cab.:i. 
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thill may be IUributOO.,a1lClL8t in chiof phrt,to tho exciw;:ioll 
oimotha. 

lSix fIo1i"cra on I plant covered by a net were ~ "'itll 
poll..,u from Idhitinct 1)I&llt and proJuood six eRptlulal, oontaining 
by1i"eight4.·4tgmin8ofaood. Sixothc:r floW"crswcre rertiliac<l 
with their own pollcn and Ilroouecd. only three caplulal, cou
taining only 1'49 gmillB ,,· .. #·ilt of 1IOt-d. Froln thil it (0110111""8 
Ulalan equal numbcrof Cfo-,l and IIClf·f,·rtil.illl.ld C8p8ul(ll ~l"on1d 
have oontainN III.XrlIJ by "'eight 18 100 to 67. I 8110uM not hayO 
thought tho l)l"I)portiooal oontenlll of 60 ft)w eapallial worth 
gh'ing, Jlad not nearly U10 II&DlO rcsult boen confirmed by8eycrnl 
lUb!equtn1trialL 

&00.1 of tho 1111""0 Iota 1II""ere placed on land, and many of the 
.elf-fc.rtilii!OO aood8 germinated before the ~, and 1II""ere 
rejected. Several pe.in in an et}ual stalo of germination were 
pllnled on tho oj)posilo sidca of Po\.8 I. lind iI.; bllt only the 
t.Uellt plant on each llide \\"1\8 IllCllllwOO. Soeds were 111110 flOwn 

thkklyOD thetw06ide.orl~ pol (Ill.). the aoodlingt being 
aftenrarda thinned, flO thal ID equaJ number Willi left on each 
Aide; tho throo tal1eslon oaeh side being mceJlun-d. 'fho pots 
Wei'(! kept in tho grcenhouMl, IIml tho 1)lants were trained up 
lticlu!. For IIOInO timo tho young ('~ }11anl8 had no ad· 
YaDtage in height o,'er tho .elr-fert.i~; bnl till"ir ieen!ll 
were largt·r. When fully grown and in Bower the plAnt. wern 
1DoeII6\l1"\.~1,1ISfollo1i":-

TJ.llLE LXXYI. 

,- ,~~ 

'" ~'(JJ 

"I "I 

" ~III 

~I ~~I 

The Ihe ttlllt-... t crc.cd. plan!.!! hCnlll.vtrfll.,'O 00'8. and tho fivo 
tal.ler!tsclf-f...rtilibOd 2GillChoaill height, or tI3 100 to tH. 
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100 I't.,-n;!il.\ VIOLACEA. c ........ "l 
Three cflJlIIllk .. WCfC olot,\illoU by cI'OfI8ing "o\\,cI1I on the 

nbo.'c ero.ed ]1!IlUIA, nnd three oUler CIlpBnle. by again .elf
r"rtiiising flo~ulI on tue l'Clf-fcrtiliBed plant&. Ono of the latkr 
c:aJ1ll\lI~ al)llea~.,j ae fine .. an1 one of the t~ ('aJ'llluleaj 
but th,' othtlr two contain • .,j lnanl im)ICriect~.. From tboeo 
two lotll of 18t~" the plant.ll of too following 1;(l00000tioD were 
misro.. 

CJ~("'''~Iff'util;lit:d I'I«NI,oll"~ S«ondGtNi!'l'fltwll.-A8in 
the 1..,1 !!t:IIC'mlion, many of Ule eelf·fcrtilillOO toodI germiIUltoo 
bcforolileel"Ollal. 

Soods in &II equal state of ~rminatioD were planted on tbe 
o)lpo!Iitc .idOi of three pot& Tbu c"*M.'d IJCt'llliop .. ,nil sn-t1y 
ueoo:iedio hcill'ht theacU-fcrtilieod. In Pot I""'ben lbo tallellt 
e~ plnut W/UI lOt inchc. high, the tallest IKllf-fcrtiJised \I'M 
onlySlinchca;in l 'otII.lhecl:r(:lfflillhOightortheel"Oll8C<:l w!l/I 
lIot quito eo peat. Tho Jllllllll ",'CI'(I treated lUI in the J~t gene
ratioll, &nd when full,. gJ"O'nl IUOIW;UrOO N before. I n Pot IlL 
both the CI'OI!«'d planm "''''I'll killed at an eul1 ~ by lIOme 
animal, ~ that th~lClf-r,·rlilillt.",j hlVl nocompetitors. :Scverlh&
leA these two IIClf-rt'rlilised plantJI 1i"6re meR.l<urOO, and ani in
cluded in tllOrollo\\ing tnble. Thoeto88Cd 1)lautJI !lowered IOI1~ 
beroretheirllClf-fcrtili.llCdoppouentllin l)ote Laud Il.,and before 
thoee growing IICporatcly in I'ot IlL 

TABU LXX\'lL 

1m ....... 
13 1 . 

~, '" ~~ " 
'" 28, 

16Z·0 

The (our cfOlIK'(l plante avernb'1l 40·5, and tho six IIClf-r"r
tili!!Od 20·25 inehCII in height; or all 100 to 65. llut this l-,'T«It 
inoqualitJ' is ill 1)(I.r\. flCcirl~ntlll, owing to IIOmo or tho self-
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rert.iliAuc.l plantl being very .Ilort,and to OlIO of the er-c..:d t..cing 
't'erytall. 

Twclreflo.ren011 thCl!Oe~plalllllwcroap.iDe~,aDlI 
eleTl-on tar-ule. .. ·cre llrOOliced; of 1'-. fi1'e were poor and m 
!lOOd; the lattcr tontained by ... cigllt S'7a gralD8 of ~iII. 
r,,'c1vc flowcl'llonlhe sclf-f"rlilisoJ. ]llnnb! were llgain fcrliliJ;C(i 
.. illl thcirowu IlOlIenlllld produOOo.i llolCll3UuUI Iwelvecaptuka. 
IUId tooms Iinl~lof 1I1('O'j(l contailK'd by ... eight 2'{)7 trraiw. of 
IWLls. It should ho"e1'!!r he obe<,rved that lhel(liitiu I'ftillJuJeti 
... crepl'(ltluoo:ihythe"lant&inPotIU ..... ·hich'lferenotuJ)(llJCd 
to lOY CblDllCtitioo. The Ifleds in lI,e Ai.s: filM) e~1 CAplluJe. 
totl .. _illthemllfilMl!!t.,Jf-r~·rtili ...... leaI"'II~1rCreiD wcigllt. 
... 100 to 66. From theee IIIle<b; thc "Januof the nelt (,.'<'llCration 
wererai>!(,(\. 

C..-J. UN'I) "V-/trtiJ.iM.d 1'1.",1. r,f Ik 7'1oinJ (itlO....:.li ..... -Tbe 
above IOOdll were plKOO on aDJ •• nd .n~r I%('l'1lI.i..Datinp: .. en: 
planted in ~I'II on tile OPllOIite sidca of fOllr IIOU: 111111 1111 the 
reDWDinglleeds"·erelbieitlYIK1 .. uoutheI1i"Oai(lcaofaflftbl~ 
pot. TIM) n.'SOlt ..... IlUfJlrWIl{!:, fur too 1!IC)f·r..,rtilia.J let'dlio~ 
YerrearJyinlifooc.tthec~,lIlIdatolielillle .. ·t'I'()lIt<{U'ly 
double their height. At 111111 tho C/I&O RJ)pfilred lik,;, tlmt of 
lII inluhUl,iD ""hieh .fter the third generation. lallaml highly 
_If-fertile variety '"pearod. Bul .. ill the t .. o lIuoorhliDg 
gent'-ratioDl the~.-I 1),,"ull I"CIIUffi(<(llheir former 1lU1_ nority 
over thel!elf-r",rtililled. tho case mu.st lJc looked It IJIln III/(lnlilly. 
The ",,10 conjecture ""hieh I eau form it! that the e.-l-U 

TABLE LXXYIII. 
I'tl~"ia l'iolaCffl (Third Otnt:roIiOA; pili"" wry YO""!/) 

, .... , ..... 
:' 'I 

" 
:1 :1 

Ill. " 
'I 'I 
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Iw) not iXll'.D 8ufficitully rilleucd, and tlm8 prodllcOO wenkly 
Ill&ntl, .. oocurred with lll('rii. Wben the el"C*Od plantll."erEI 
between 3 aruJ. incl_ in ~bt. the .a finNt in funr of the 
pot. wcre Illl'UUJ'ed to the IJUmmitl of their ateu., and It tbe _llI<I time the lis ftlllllrt of the Rlf·f~rtililled planl& The 
UlCMu",mcnt. arc ~ivl'n in tbe pnleedillll.' tabJe(LXXXIJJ .),.nd 
itllllll btl htreflCenthataJJ theIl(lJr.fertili&cdI)lantllcsoood their 
O)II)I)ncntl in height, wilereaa when ~ubeoquent1y m('(1.llurOO the 
el.C611 of the ~lf-f(·rtiliald depended ehieHy on the unU.l~1 tall
ne. of t ... o of the "lantl in Pol 11. Tbe ~ )11&ntl bere 
11'OrJ+,"8 S'27, aud tho .,U-fertili!Cld 6·08 incl. in bei8hl; or 
.. 100 to lbIi. 

Wilen fully grown they .... ere Igr.in mc&Iun)(\, &II fol101l1l:_ 

Tuu LXXIX 
I'd ... ", .Wl_ (TJ.ircl G~Mnl-/I''''; l./dNh/tdly grOlt'll). 

.. " 
21 $01 
_I 1116 1 

Total I,;,.,. 

Tho eight ~ "Iant. now ''I"c~ ,ltlHl6, and the tight 
lW\f-fcrtililMld phl.lltl :i:l·b7 ineha. in hei.:ht, or as 100 to un; Iud 
thiBc.x~ehieflldcpcnded,8881l'l'1ldY8IntCll,onthet\IlU811al 
tl.lIn_ of two of Ule IC>1f-fcrtililt>l.! Illant. ill Pot II. The I(-'lf
fertilit!ed bad lbuefore Io5tllOllItl of th"ir (onner grw.llullCriorily 
o'l"er the enaed I,lan\.l. 10 tJln.'8 of Ibt pot. the .eU-f~rtilieed 
plaut. 80..-o:red first; but in Pot Dr. .t the -.me time with 
th6e~. 

The ea..e ill rendered UlC more Itru.ngc, becauRe the eroeaod 
1)llI.n\.8 in tho fifih pot (uot included ill the two IlLIlt tablet), ill 
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whijOh all the remaiuinj:\: IIOOCb had beI:on lhi~kly .., ... n, ""Cf(! from 
1M I'Il"IIt illlUI' ,llaDu than the II8lr·r"rti!i.oo.l, and bt.J luver 
lea.... .u the JIOriod when tbe hro tall ... , ~"~ plaDta in 
uu. pot_~ 6~ and"~ ill~_ h4:'h, the two ta/koMl .. lr-rcrtili...t,1 
were onlyl iDChoa. When the two cn:.eo:l 1)lanta .-ero I:.! an,1 
IOinjObelhigh,the twollelf-fcrtili!M.'(1 wereonJy8ill~hel!l. Th"". 
tatkr plants,lUI \\'011l1.li mAny olhera 00 tho I/llUO lJiue of thi~ pot 
00'1'1' grew AUY higher, wheretlll 1JO\'eral of tho cl'OIi8('(i 1)llIllt~ 
.KJ(!w to tho I,eight of b'O fuet! On &COOlin! of thlll ~tffit 
IRlpmority tof tho cfOIeC\l plaota, the pluta 011 D('itber side of 
\hi. pot bue OOt>n ineindoo in the two w.l tal,lflI. 

Thirt,I\o..-enon tbe~piantain P"tA l. and 1\'.(TahJe 
LXXIX.) .. en apin e~, and IlroUllced "vcntOl'II capllnl('>;.. 
Thirty 1'101\'01'1011 the IIClf-f"rtili8cJ II!auta in the .. me two IlOtll 
were IIp.in l18]f-f"rtiii.J, but l,rodn,~~1 onl1 "'\'t'n I'ftpwil'tll. 
The l'Alionta ofClCh C&p!I1Ileofboth I"tawere pJa,.'('o] in ""parai. 
q'('b-gt-, and the -u from Ib ~I apJl •• n-d to Iha 
ere to h· at Jea,.t wnWe lbe numt. I' 01 thoote from the ..,U
fertili.odcaJlllUI('fI. 

In of\l~r to&/l('\:rta.i1l whcthcrtho fertility of thel\()lf-(t,rtilisod 
planta hAd hoolL IQfI>jCllod by tho 1,ll1l1l1i !lMi,,/( lle(;l1 8<·lf-ferti
li8ed for tho throe pre,.ioUII f.:ell'·rlti"n~, thirty H,) .. ('I'I 011 Ihe 
~ plant. W<'I'O fcrtiJilied with th/:lir 01i'1l ro",'n. TIK'IW 
yiddoJ. 0011 he caJ'RU8, and tb<oir tet...u h!'ing pla«-d in 
.,.ra\e .... tchitw.. (lid not _ lOUr(.' nnmr",WI than th" .... 
framthl.'ca ..... I"-M the IO('lf·f"rtiii-.i plan\JI _If-f,·rtiliAutl for 
tbcf .. J1Irth lime. So toot .. tAr .. ("all hoj".4.'1~l (rIOOIlIOf" ... 
"J"fIull1l, the Elf-fertility of the Idf-f.,rtili.-.l plant .. had not 
~, in colDllIlri.on ..-ith that of lb.· ,.wIll "hkli had 
been int..'1'\·~.l t1unng the three I'l'$vivu. ~'D(·rltiooa. It 
.muM. iH)V;enr, be remembcre.1 Ih.t I>"th Iota "f plant>< 
bad. toe. n ,ul,';'-.·!od in each geoo,n.tiOll 10 allll, .. t ttUMl~ limi]sr 
_,lilion&. 

&...I,from IhotfO!llle(lJllantaagain (,1'IlM<~1,lI.lId from thelM.'ir
ftrtili",.i aKRin IIelf-fertiliHCt1, I)J'O(lu{'\.~1 I,y tho p1rUlta in Pot I, 
(Tablo ]~XXlX.), ill whieh the three .. If-f.,rtHiIOl't11,hIUIIl WefC 
GIl III a'tl:rag6 only.littl<J lall('r than the ",_,I, W~fc WOt.1 in 
the r..Jlorinl: experinKnl. 'fhrl WCI'Q k"l.t _r .. n.tc from 1"'0 
aimitar I<)Iao( Iee<k p""l_l by tbe two l.iantJI in 1',,1 lY. in 
the MlDe taMe, in whieb the ero.OO plaut .... much talk'r than 
Ita .-M-rertili."" opponent. 

C,-.J u"d -if-ln'/iflad 1'1.".1. f( ,'''' J;,'lrU (Jnmllli<M 
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(yui.Md/roJII"w P14. ilt I'lil I., TGlk LXXI X.).-er.:-I aDd 
IIClf-&!rtiliIIod ~ froaa pluIta of the ..... p:erM!raUoa ill Pot I., 
in Table LXXIL. -.eo pa-t 00. _I, aDd af\cr goTmioatillfl'. 
weI\] planted ill pairs oa Ute oppoaite aidll8 or r"nr potA. Tlu.. 
IIOedlinp .beII ill tIlUlower YerelDli*ureo.! to tho bull of \be 
eaiJ'L The reaailliD« tIeCIIb were IOwn ~ro.dod on the two 
.id. of Pot V. i aDd the foar laUeat plantll on each aide of tm. 
IJOtwere_urediDtheamoma.oDer. 

Tuu: LXXX. 
rflhueia rialcwG (I'_rl.l. U~I'" j rtJWd/rom PI".I, 4' tw 

• TAi..., a~"~io" ,,,/'" 1., T"h/f I.XXl'K) 

.. ~I ::\ ~31 

"I .. ". , 
- ---

'". Crowded plAlili. ". "I ~I .. .. 
" 

., 
- .. , .... 

The fifu.oen ~1 plan ... aqrage (6'19. and t he fourieeD 
(OM ba"riDgdi...J.)k'l.f.r ... -rtiliEII plaata 3'J'89 inchN in beif[bti or 
.. 100 to roo ~ t~t tbe en.ed plaDt. in thi. pooratioo ... 
rI!CO'fonllitbairwoall'dluperiorit,OTfJl'tbelltllC·fertiLieed plaDt.i 
tbougb the putonlll or tbe latter in Pot I., TalMeLXXIX., 'nN a 
IIU]utallerthaDlll<'irc~oPJlOUl!llt&. 

(.'..-1 GloW Mf-lrrlil;",.1 1'11.,,1. of t.\e Tow,"" G(II_'. 
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(mia!djrom. Ih~ Pb",~ ill P04 IV., ill TuM. LXXIX.).-T1I"o 
ainu1ar Iota of 1It'EMb, obWned from tbP plant.. in Pot 1.-. in 
Table LXXIx., in "ll"bieb the ai.n,:1e ~ plant 1fU at 
ftrwt aborter, but ultimately mud. taller than ita IClr-fertiliaed 
opponent, 1I""re trealed in e«'ry way like their "rellireo of tho 
Mme gencmlion in the i1UIt el])(!rimolll·. We iHl.vO ill the fo!Jow
hIS" TRLlo J .. XXXI. the mOfllmromOlltM of tllO pro80ut plnllt.'l. 
Although thoc.1"08IIOd plnnta greatlyut'('O(lodinbeiJ:ht the self
rurtililed; yct in throe out of the Ih"o polo a II'lf-fcrtilitled plant 
ftonrOO bt<fore .ny one o! the~; in • fourth pol ~u1-
taoeolUlJj and in a fifth (';1.., Pot Il). ('"J'()a-,:..i plant Bo.-emd ..... 

TAbU LXXXI. 

l'tCullio rj,J"f"f'O (F""'rih G~Ii(l!l; m;w/rtmf PluM" oj 1M 
T'.ird O~lttmtiorl.'M P04 11":, TaAl~LXXIX .. ). 

W" , ..... 
'" 30 1 ," '" 
"'. " "'. ". ~il Z21 

fit ;:1 
" 

n', .. ". "I " 
,', 3jl 

~f C~d"'p'u~ I " ". " 
TOW!ln!Dch ••. ~G3 340'30 

The lbirlo~ n-t planta here afWIIP 41'74, aDd the 
thirtaeD leu·r, rtililed I'lanbl26'87 iDe'- in heighti or .. 100 
to 60.. Too rl'Oall!<l JlII.renta of U_ plants "ll"ere mnch taller, 
relativeiyto tholle.ir-fertiiisod pAnmta,tbnn ill tholl\1jtrASOi nnd 
npJlIIl'Outly they lmll8Dlitted 101110 of thia 8uporiority to their 
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cl'OllflOd offspring. It ill unfortunate t hat I did not turn tl1ll1>O 
plant.8 out of door..lJOlLIi to oi.JllCT ... o thcir relati,'e fertility. for 1 
compared tho pollen from .orne of the cl"08llt'd and llelf-fcrtili.oo. 
planbl in }'ot L, Table L XXXI" anJ there was .II marked dil· 
fCrIloooinitllatnleithatofthecfOlllled ],lIwllOODlaiooolhllrdly 
allylJtll.lall,l cmptygmiull,Vt·hilgtsuchalooundod ill tho )lOllcn 
ofthesel(·fcrt ilh;cd plants. 

'1"104 r.ff~' (:I u CrtlN wilh a jrt,n Sloo:~·.- I procured from a 
J..'tln:lcn in Weaterlmm, lI'!ICOce my planw originally cnme, a 
fl'\;.,h Iliaut differing in DO fCltpect from mioo CX«'IJt in tho 
oolour of lhe Howe", 'III'hich 1"116. fine I'Dll,lc. But UU8 JJ\ant 
Illt\>lt ha,'c boon CXI~ during at lee.;t four ~lK'ratiollS to ~ry 
difl'crcnt conditions {roln thoeo to which nly plallu boo boon 
Bul~octcd, 1\11 thCllC luw. boon grawn in 1)0111 in the groen
houae. Eigllt flowers 011 the self-fertilised 1)lnllU! ill Table 
LXXXI., of the Il18t or fOIlMh IId!-f"rliliJ!(:d gt:l1cratioll, ~-crc 
fertili...J. with IlOlIeli from thil!relh stock; all ei~bt )lrodue«l. 
caf'llule. containing together I,y weight (;'01 grains of _Is. 
Tho plallta railllld from these IIOOds may be callod the 1I",,'~r~ .. m. 
,~,I, 

Eight flowers 011 tho croescd pinnl.l! of the lMtor fourlh gencm-
lion in Tablo LXXXI, were again elOMeti with pollen from 01lO 
oftheotherc~plallUi,andproducedfivocaJlllulct,oonl"in. 
ing by weigllt ~H17 j:mius of _Is. Tho plflntll raillOd from 
th_1IOOds may be called the "r~l; IIlId th_ fonn tho 
finh iulcrt'rcaOO generation, 

Eight ftOWCril 011 the IMllf-fcrtilillOd I,lant.. of the Rllme gent'm
l ion in 'r able 1~X.X.Xl. were agni ll self-fcrtili>ICIl, nn,l produood 
8Cvencapsulllll, containing hy wdJ!ht2'l !!raillll of IJ(lIl(Is. Tho 
wlj-fmili«Yl )lllIntll ral ... ..J. from thl_ ..... Wi fonn tha fifth Ft·!!
f"rtilillcd~neration. Tllt'>M)lfItter 1IIIIIIliIIIIld tho inlercr(J8-u1 
lire romparable in 1111 ree:pecl8 with the er(a(ld and aelf-r,·rtilit;t...J. 
)lilmilloftbefollrprcviousgelicrationa. 

From the foregoing data it is OMy to calcu!nlo thai, 
Gr, lrt;~A j 

0/&"1. 
Ten W(ll<terhanH:ra.eti capsule. wonW have eontaiDal G':!ti 
Ten inlcTc!1MOO caPSlIlCII ~'ould M\'e oolltninl..J. , "1-1 
TelllJ\llf·fertili&ed CftpllniOlWould have CQlltaillcd • 3'00 

WethUllgctUlefollo ..... iugrntios:-

I W Ii< f 
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St:o."'rromtboWe.terbAlDo('~ICfoJllluJlIlIlo 
(11<>"" from 100 ear-ols of tbe fifth .1(·Ier. 
Illia.) J('Uerstio.ln, in weilibt. . , ... 100 to IS 

SoL.t.l'rolDtheWC>\terha~ro.!edear-uIMlo 
tb ..... rromlbeearcuIOloftbofinhiotCrt~ 
gt'llcmlion, • ..1001066 

Sood~ from tho lntcrcl'Ofll!lOd to thoeo from tho 
.. iIr-fcrtiti..oo C:ap!<uICfl, '" 100 1072 

8u Ihat a cra. WWI pollCD from • rreah Ilock pcat11 iDCreL..oo 
the prodndive~ of tho fkl1rcl"lon )ltanta .bi,·b ,,,,,I been ..:Jf· 
r"rtiliBoJ for tho rflUr )lrevioWl POCn.tiolll, in C'OtDIJUiJIon not 
"Illy wilh tho flowers on tbo _me planta ~lf·rl,rtililnl for 100 fiftb 
tiDlO, hut witb tho flo""era 011 IIle cn-..I )liaulA cre-I with 
,".11,,11 fnlm another )liaut of tho IIlm" oJ" Itock for Ule fl.fUl 
limA. 

Tn- throe lot. of -.L! W('1'(I )''-eOO on u.nd, and Yo't'TO 

1,!."t.a1 In an equailltate of germination iu ."rt-II)IOia,each made 
trilartito 10)' tbroe lupenkial poutiti<Joft. &nuo of the remaining 
1It<.1~, "hl,thtr or not in a .talo of l;1:rmioolion, Were thickly 
110"·11 ill an elghlh pot. Tho pot8 "'('fO k~pt in tho grocohollllO, 
and tho )llant. t",ined np slicks. They wero flr"t m,>/Ulurod to 
Ih,> 1"1111 of th!'ir atems ",'heo roming iuio flower; and the b·cnty· 
two W(J<tt·rhamo('~ planta tben anl'1l/.v.I 2.j·51 incoo.; tht' 
t1ft'llt~Ah"" intere~ plant. 9O.~; and th .. tw~nt)-tbroe 
.If-Ct'rtil ..... .J.I)lanta23·,tOiDcOO' ill hc-ight. Wo thua pI. tho 
follo1ringrstioa:-

Tho Wl'fOtcrbaUlo('ro.xi plant. in 110igbt to the 
.. If·',·rtililoed • • • • • • Mloo to 91 

The W~tCfha.nM,o~ planta in hei .. M to the 
iot.·rt.rOMl'<l •• • . .. 100 to 119 

Tho iut('rero.ted plan .. in height to Ibe ~l'-
fcrtili>tco:l . lUI 100 to 77 

Th('1tQ JllllntB wero again mCMllrcJ wllon Ihoir(ml,,·th "1))lCIUOO 
Oil a taKual inBpection to be oompltlc. Dul. in thia [ w'" m" 
tutD, for aner ~ntting UlCDl down, I fuund tha~ the IIIlDlmita 
olthe.t.-IDloftbeWeat.;r~plant.warolltlllgro1ring 
'figurutilll,.; wbillst the int~ bad .1moet, and the IleU
f.tm ... .,J had quite oompleloo their growth. Therefore I do 
not doubt, if the three Iota had k~>n kR to groW'lor another 
IDOI)lb, that the ratiOi would hayO been 101llO,,-bat ditrclent 
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rrom thOlM! dodurod from the ml.'Nnrelut'IIU1 ill the following 
table:-

IV. 

\"Hi. 
Crowded. 

TABLa LXXXII. 
P./ ... ~I~. 

62 

:;1 
«I 
"I 

.11 
~Ii 

"I 

Sij 
GI 
o 

"I 
37' 

hltij"-I .. 
"I 

~:I 
" 
~I 
" 
"I 0'. 

" 

T .. wlIDi ... ~... !().'jt·2:; I IOO'W 

,
"I 
"I 
"I 

"I 
"I 
"I 

::1 
"I 

lil 
"I 

"I 
"I o 

~I 
"I 

211 
"I 

TIle tWcllt,.-one We.terbam-c-n:-....! plant ... oow ncn;;er.l 00'00 
in .. heI; tbe twenty-two inieren:-....! ,oIanp, M'1l incm.;.nd 
the twenty-one .,If·fcrtil_ plant., 83'23 inche. in height. We 
thulget therollolfiugratioa: -
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TheWetlterhaJn.1:rtlIJI!Ud plant. in height to the 
lIClf·fcrtili><ed ... 100 to G6 

The WOliterbanH~II)lant.. in height to the 
inlcl"enat.-J • • ... 100 10 108 

The intel"e~ pllUllil in heigilt to the lICit· 
fl'rtil*d . all 100 10 61 

We here see that the Wellterham-e~ (tbe offi<l'ring of 
pb.u~ .,If·ferti.Jh.tid rur four j..'\:ncrati<.>DII and th ... n e~ with .. 
fn.h .tock) have (QIined peltly in heigbt, liIl<'e ther were tiM 
mc&IIured,reiAtiYcI1tothe]llant..llelf.fcrtililll.l<iforflYtlb'ClleJ"&
tiOD~ '1'111'1 were then M 100 to 91, and now All 100 to 66 in 
height. The inWrcn:.od plants (i.e., thOllO whlrh had betn in· 
Ierel"Glll'lt'd for the Jallt 111'41 generatioll!!) IikowillO C1"{'eeI\ ill 
beight the llelf·tcrtililed 1)lAntl,a11 OOl'unOO in all the preyiotl8 
Jl8DCratioDIII..-ith the O:l.'('lltinll of lh" .. I.u<lrINol Illanta of Iho' 
Utinl I'·ooration. On tbe o\h(or b.lud, the WeRtcrbam~ 
plutlaroexeoodedin beighlbrtbe inl<rc~; .. nd thi. i~. 
lJU,rl'riaing faet,jlldging from mOl<lof the olhcutrietl1"ll.al~ous 
...... nut l1li tho \\'OIItcrlllllll-l'.,.,oo 1)lllnlJiwere atill p-owing 
yiliOrollllly, whilo tho iutere~ had almOl<t re/UlOd to grow, 
tlwre can b.rdly be .. doubt that if len 10 (;1"0'" fur anotber 
IDOlith thl'1 would have taten tho inieretOll"O.l ill bcijtht.. TIUlt 
the1 were pining on them ill telou,as wb(o meuurt<ll .. fore Ih<-y 
ftf\: .. 100 10 119, Ind now ... onl1 100 to l()~ in hc~hl The 
Wtllt·.rlwn~ pituita tJ.J .. 1ao leayCl or I dnrkcr pef'n, Ind 
kIoIr:edal~thermoroYigoI"'()Ulltllllnlhointcrc~ljanJwhat 
'- milch more important, they J'l"O(llleOO, III "'·41 ~halll,reeently 
leO,much hoo.vier8OOd.-eapllutOli. So Ihllt in {lI('t tho olltipring 
frrnnlbeMlIf.fertili8lldlllant..oftbcfourthgt!ntmli"nt~by 
• t_b aloek were al,lpe.rior 10 tho inlert'~, as "'·tll all to the 
wlt·f.ortilif!ed planta of tho fifth ~n('ration-of which !atter taet 
there C'Ould not be the leul douht. 

n.,.. throe Iota of Jllanta were tellt d01m elOfl(' to the !n"Ound 
.ad wei);rIu.IlI. Tbeh·cnly-one W68lcrha~~ Illautaweighed 
8'Jounedl; thetwcnty·two inten-~ plalllll, 3l OIUIOOI,l.Ild tbe 
twnIty-one IleIHertili&eo.l planta 7J oun<'el. Tho following ratio. 
arotai('ullt«l for lin oqllnl IlIlmhorof l,lallillo{OIl('ll kind. But 
• the flClf·{crlilieed Illlntl were ju4 be~,.1nllhll; w wither, tlie:ir 
_Iiyeweight is here .lightl1 too 1IIlI&1I; lIu,las tbe Weattrhllm
_I were ,till ~ ... ing vigoro\l~ly, Ihdr ",llIliye weight 
.jlh tilDtl Alluwed would DO doubt have greatly illcl'tIIIl'(l. 
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Thl' Wl'At('rlllUll-e~ plaua ill 1\'d¥ht 10 
thellClf·r,·rtilit<OO .. 10010 2'2 

Ti,. Wlwt~'rharn-e~ IlIluta: ill wd;,;ht to 
thll illitrero..... , 11100 to 101 

Tb.intcrt:~ I)ilw\JiiD\('cill"httotheH!lf· 

fcrtililIOl u 100 10 22'8 

Wu htro Il00, judging loy weight ill~t()ll(l of All bcro!"(\ hy 11Cight, 
Ihnt tho Wf,lIit(:rham-eroued and the int..,!"Cf{W;t'(! have au 
illlllk'll8O 8I.h"antll!.'O o\'ar the .e1(·fcrtih .. 'I1. 'fho WCIrt .. , ... ham· 
('~J Il\: inf"rior to the inten!n:.OO hy a mtr"e trill .. ; t.ut it ill 
ahu,"'t OI:rtain that if tbeJllaJ boeu alklwl~1 to jlO on gr<l'll"ing fOf 
all"th..,r 1II0nth, tbe fOmlCr 1\'uuld ha\'e co"mJ>lclely bealen the 
Llthr, 

.h I hltl an Ibwldanoe of eeeds of 1\10 IIIme throe l"llI, from 
whkh too rn~g plauta hid 1Jo..~·n rai ... l, thtJee 'll"ero IO'Ii"n in 
Ihruck>ug llIra1ktlnd adjoining row. in tbeol"n gronnJ,IlOM 10 
a.>ool rta.iu woother under tbelle tireum..lau~ the refllI]!.!l would be 
1"'tIrly too _me as hervrc. Late in Ule autumn (No", 18) the 1m 
!;II1..,....t plante were cflrefully Relected out of each row, and their 
hdgbt.l:lIUCIUlllrod,wilhthefolJowingl"OBu1t:-

TULK LXXXJlT. 

J'dH.ia PiJ;lw tI (l"altu growiNg .It 1M 01 .... ".."..,f). 
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The 1"11 W .. icr~ l,lanlB here .. yem~ S6'67iIX'hCtl 
izr, bri;rI,t; tho ku intcrt':rtaOO J>WltiI,&I''Il iIX'heI; and the len 
... If.tutili.uJ., 23'81 in"t-. T~ throe I,,~ or 1'lanlB _ere abo 
.. tJjI'bcd; IheWe.tcrlv.lIl-C:~I)I"u~1feif;hed28oun_j the 
illl.rcn_l. 11 ouuoo.j ami tho llelf·(crt.ilia'd, 11'7'; OUDCM. 
W~ thua gd tbe follo_ing ratioa:-

The W...,;krhnm~roeecd 1)lnnts in hcighlto the 
1>·lf-f{'rlilb .. l. . .• l1li100 to G3 

The :'\" .. ltrhIlUl~ro.!dplauta in .... eight to the 
IoClf-fl'l1.ili .. ~I. , , , , ... 100 to 53 

TI. Wl ... ltrMm-e~ plant. in hl'!ight to the 
iUkrcn>'lllCo.1 . • • . • • AI 100 10 1().1 

Tho: WbotHhnUl~1'IA8ed 1)laula in weight 10 Iho 
int",",·~.I. , .. • uiOOto1l6 

TOOiu"'rc~l'laut3inbeiF!"hltothe .. I(_ 

TI~~~!:~II'lanbi in 1f~ight 10 the llel;' &III 100 to (il 
fcrtili..o.,j • all 100 to 3G 

IIcrolhordnUI'e heighlaof UlolhrooluUlnron('fI rly theMmo 
(_itbin thl"1..'lI or (our per cenl.) u with tho 1'1"11. in lho 11Ot& 
I II _ti!("ht lI ... ro i. a mudl pe..lcr dilf.,fl'ooc: tbtl W( ... u,riJam
rro-...I tJ[ ..... ~,1 tho .... If-(t'rtililll,llJy mudll_ thall lb.·,. did 
Id,n:; l.ut the .'I(·fL'l"tililled I,lanta in the ~ ha'" become 
aUpUy _ilh(,rtol, as before atak~l, and .. ere ill t'OllIlWluenoe 
uLfairl,.liltht. The \\'l'E!crham~nJll>;(l(! ,)laula are hl're inf"rior 
in ,,"cit(ht to Ihe iutcrc~ ))"mlll iu • IUu<'h hiJ1htr degree 
than in the ,.,Ia; and t.hia a,lpeared due 10 tlwir being much 
leu 1.~h"I, o'llinK to their haying prminatcd in greater 
Dlmlbo ra and ('Ob.tJII(lucntly being mll"h ('ro_.lt,1. Their leavell 
_en.- of a I'ri~httt gJ"OCn than thoae of the intcrcro.ecd and 
1Il1f-!crtili .... d "Ian\& 

/(r".li,,, fi nilily '/lhe Three 1.011(( 1"llfIu.-Nono of tho l)lanis 
IIIJlOt.ill'ht.l~llholl8Cc,·crJ>rodllro.l/l.cnJlllulcjnll(llhi8may' 
be .Urihu!,,\ ill chief )Nlrt to Iho uclu~iono! Uloth .. There
foru tho r.-rtilityortht' three lot.oould bcjll<lftt.o\ (,(onl,. by that 
d the ),l;ln'" gro_inJ1 out of doc ..... hkh (rom being left. 
_~I "'en' I,robably ('1'\)IIfIo-(cr1ilik><.l, The ),Janla in tho 
three rol .. "'ere cuctlJ' of tho A.IIlO a~l' aud ba,loc't'JI aul!.iccled 
10 " .... ly llinlilar colulili0ll8, &0 that an, dilf~n,noo in their fcr
Wit,. mUG! be atlributoo to their dilfcrcnt origill i namel,. to tho 
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one lot \It'ing derived from plant. I(llr-rcrtil~1 for four jreIlCl'a-

tioosan.i then cro..,l wilh .. rrsh .&lxk; totbelllC.'fllld lotbi'ing 
drri~ (MIll plaDtoo of the_ oM at~k ink~ for Ih'. 
W'~fatiuDl; and "' Ibfo thinl k>t heiagderiYed (rom plant. .,J(. 
tendi ...... 1 ror he gt'lK'ratiolllJ,. All tho CIl}IIIU\C, IIOme JKJariy 
mature and eoDlO only half.grown, "'ere gathered, oounled, and 
OSCigiUlli from tho t .. n flu(1It I'latl"'ineachortbolhroero'll'~, of 
whkh tbe _uroDK'nta.uJ. 'll'ei.:btl; bare alreao.1, been Ithen. 
The iDlcre~1 ))tant", .. we baTe 1e('Q, were tall., and ('011-

si<1"ratoly h~vi"r than the Iliantll or tile nth.-r two IotA, ..,d tMt 
Ilro.iul'll"( .. gTelk>r nUlubef of nlllIuiCi Ilwl d.id eTcn the 
W~tcr~1 )llautll; and thia Dla1be aUri'-'uted to the 
latter h .... ing grown mvre ('n)lnl,,1 and being in collIll'lueuce 1_ 
brauchl~1. Thf'rcfure tho avcr1I .. 'e lIo'cijtht or IlIIl'tIUlii number of 
CfoJlf<ult·,. from ctlCh lot 0( plantll k~·m .. 1(1 be the r .. .il"(!lft Nooard 
O(CO)lIlllClrillOll .... lheir'lrcigb ... willlul,vebocndtt{·nninool':hicOy 
by the Dumhcr of too hll'ludecl .. ..It.. As till, iuttl"l.'~ I'WlLI 
WeN taller and bean'r tban lbe l'1aDta of the «ht.'r lwo lot.. 11 
mi)CMhnebeeouptdodtht.tUx>ywuuldhneprodIlCt'dWIiDPa1 
or 110.,.i(lll1 1':31111ulel j but this w .. vcry far froiD being llie OIIIJC. 

'fho ten tallest W('!Itcrham'<roMe<l) \lI.ntll produ('('(1 III ripe 
and unripo captlUletl, ... cighing 121'2 grain.. 'fhtrdore 100 of 
lIu"b car"lOleI would IlA'I"tI ,,·eiglK .. 1 109'18 graillL 

Tbt· t.:n tall t intc·~..J pant8 prodU<'O...J 12') cap!IU1~ 
..-eisr;hlng 76·4.1 paiDA. TIloerefo,re 100 or too. car ... ulCli 'fI"OulJ 
h ... e weighod W·26minll. 

The ten tatlt.'JlltlClf.fcrt iliaed plallt8 prOOneOO only H('"a))luIOll, 
weighing 22'lI,j graillll. Therefore 100 of tlJ{!foC\ C6p11ulOi "'ould 
ha'l"O wei~hed 00·79 grain&. 

}'rom tbeee data .0 jret tho MIo"'in~ nUl» fi,r the feriilityor 
tbe throe IoU, .. dcduood from 1110 n:latilll ..-clll"hta of an ettuat 
number of C6p11ulel from the fllltSt I'ia.nw in each 101:-

W""krlwn-cro.c...J planb to II('lf-fertjli.M!:(1 
plant. • . . . . . ... 100 1046 

Wllltcrluun'<~ planb to inlert~lllalltl ulOOto 5-1. 
l ukrc"*Od )llautl 10 adf-fcrf.ilia...J pllntl .. 100 to 8(j 

We here _ 00" potent lbe inlllX'DI"fI of a en:. ..-jlh politon 
froma f~b atoek hal l.Icolou aD I"" fHlilily of planll Rlf·ft'rtilioold 
r"rrOllr~lIerition~,inoomJ1ftri.eon,,"ilhpillllt.of Ihool(1 &tock 
wheu CIIher interen:wtad 01 f!(lIC·ft'rtiliJ!C(.\ for fh·c g<:nemtiOWlj Ihe 
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lknref'lO on all t'- I,lana blinn!; IICIen I. t\ to lot fftlel, ero.d 
..,. i_III or to fft"tlh ... · lbea.el,.., The Weet,r~ 
plNtc. .. mt allO mocb boiler ud beerier JlI&IIb. thaa tbe .If
farti1i.N, lotb in ~ 1_.llud opal pwnd i bat lh., Y('re a
Wl -.nol ,-"Ihall t.he iul('l'('~ Illauta. Thil latter ~It, 
howef .. r, would atIDOt<t Ct;rtainly lune IlO('n rofCMIj...J., if tbo 
plautM had IlOI'lI 110110",.(.\[1 to (O'6w (or anolhtr 1II0nlh, 1\8 the 
We.terham-('"--I .. ere .liII growing ftlWrolllll" .. MllIt tho 
..... "'"_1 had almo.t etUed to po ... Thill cue remindl WI or 
iIIe _bat ~ a. 01 t.r_tlOltr:ia, ia .. 1lil'b plant. 
NiRd ["JIll a C"* With a helh '101"11: dwl not P'O'" hif:'lM'r tl-.lI 
.... -f ... rtilial or inte~II"antll, hot IIr"!olneo,la jmlaler 
aumlt.,,. of lOOlI-('alwul..-., .. hicb l'OtltaillN a rar lart«'r lITen¥6 
aamllf'rof ..... , ... 

t.V_,. 1/ '41 11.-n "" t/.c ./)u .. n, .. 1 .. • /I'1a.d •. -1'be 
ori&bal molh"l"'plaal, from wbit·h tbI be ~'I'e: IIdl-fertili8ed 
..... ti_ 'inti "",..J, b:n dine purr,l. So".",. At DO t,me 
..... &1\1 .kt·tioa pr.cu..J, ud the plant. wcre nl.;e.rttd in 
.tJa f,'I"Dtratioo to eslremel, onif"rm ehndilioDa. ~ roIIlllt 
wu,u in ... ,me pro'l'iOWlCMClI, that the fl.)wol"l 011 aU tho aelf-
1ert.i1i ... 11 l,lt.nIH, both in the pot~ ami oJ'M'n po\Uld, were 
~uleJ,. ullif"rm in tint; thM lleinjt a dnlJ, raU.,,. Jwnliu 
e..b eoL,.or. Thia uni(nnnilr ..... ",,,,ItJiTtinjt" in tho I"nr.: row 
fII plait. powin« in the opea pua.nd, and theM &J'IIt attnrled 
., attt.ntiori. J diJ nHt notice in wbi('h 1ft no'ratd the Of4,.-iDaI 
dIGr I ... n to rbatlge and to become unifurm, l,nt I hUll evClJ' 
-.. 10 1.,lieTe IhAt tile c.lianf,'l'! .AI gndUAI. The flowen OD 
... 1Dt.,IX'n.-' 1'11lIIt. wero mc.tIJ of Ihtl Mmtl tint, Iont not 
...-I,lOnnif"rm MtIK .. on the .'H-f,rtiliat-d l"'anJl.,-.no11lWl1ol 
... _1"1 I .. )e, al'I'l'OKhillJ al.-t to white!. The Ion:,. 011 the 
~ fr<JIII tb .. e"* with the purpIo .... tto .. md Wt'I<krbaa .tack 
were. U lIIifl.'ht haTII Ix.1:a elpt,..kd, mu<'h more J>U..,.,\e and not 
..,1, 10 1111ifnnn in tint. The 1II:lf-fcrtililll'll 1,lanl. ""'ero aiIlo 
nmarkahlYlllltform in lll'lj:ht, lUI jmlg«l by 1110 {'ye; the int('l'
.-J It ... 110, whlld UIO W~l('rlut.m~~llliant. nrlod much 
..... ht. 

XU.'OTlL· ... T ..... c.: •. 
T1da pINIt o&N a ~ taN. ()g,t ollli.:r lrial ... ith m:-l 

"1e1I-ftrtil~IJanta,belon .. oinJ(tothl'ftl~i"F£'IJe""'" 
w.-. in 011«1 Alollt! di,llhe rl'OMCd 1110" In1 mark"lllIllerioril, 
"lIeq:ht OTtI' the .u-rertil.iwd; i.D four of tho triall thel"~ 

f harlesDa In nlln 
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approximately Cl)UII[ j find in 0110 (Le., in tho fir.;t generation) 
!lIto 8(!lf-fertilisod p]nuts were greatly supcriorto thocl'Ol;/!(l(l. 
III no C8.1IO di(1 the CflpHUIC8 from flo\li"CI'S fertilil!O(\ with pollen 
from adistinct plant ,.ield many more,amlaomctilll08thcy yielded 
llIuchfew",rilOOdsthanthecapllUlce from self-fcrtililled OOIll"CI'II. 
]3ut wheu tho flowcl'll of one nriely were cro6!!Od with [)Qllcn 
from Il slightly different \'Ilriety, wlLich hoo. grown nndcr 
IJOlllcwlmt different oomiitiOIllJ,-thnt ill, by n frogh stock,-tho 
iiOOdling8 dcrinld from thi" CJ'OiI8 ucooc:lcd in height and '\'('ight 
tllOll6(rom thoself'(!'rlilillcd tlowc.n jnan Cl:traordinnrydcgt'l'('. 

Tweh"e flowcl'll 00 !!IOmo plants of the common toOOcoo, l'Iliscll 
from purcha.su:JI!eOdB, were cl'08llOd with pollen from a distinct 
plant of tho !!limo lot, ami these produced ten C111lf1uiee. Twcho 
flowers onlhc IIllrno plants were fertilised with their own 1lOlIen, 
aUf\ produced eloyen oopeulcs. TheliCOol!l in tho teu el'QllllC(i 
C&p6ulca weighed 81'7 gra,illll, whil8t thC6C in ten of the self· 
f~rtilisod capeu\cs weighed 47'67 gminB; or as 100 to 100. The 
much greater pl'Ol:luetivenCfill of the IiClf·fertilised than of tbe 
cl'08!IIXl Cll.p!lulca can hardly be attributed to c!lIlnoo, aa all tho 
CQj18uiOilOfboth lois WCI'C \'ery fine and llealthyonCl'l. 

Th(lsceds WCI'C Illncoo on !lIllld, Ilnd IMlveml poil'8 in an cqoo! 
Blateofgermiualiollwel'Cll!auh;d 011 theoppollitc sidca of three 
potll. The remaining IIOCds ~'eI'C tllieldy sown 011 the two eidCII 
of Pot I V., 80 tb.nt the planu in thie pot weI'C murh crowded. 
The lallCllt Ill/lUi on each side of CtlCb pot ~-lI8lllC11/jnrcd. Whilst 
the 1)1&0111 wel'e quite young Ihe four lallest cro&l!Cd plMts 
Ilyemged 7·ffl inehCl!, and lhe four Inllcat !;I'lf·fcrtiliscd H·b? 
inchCl! iu height; or lUi 100 10 11S~. 'ne heights at this age al'O 
given in the two left colnmlJll of the following lable. 

When in full ftower the tallcat plallU on each Bide ",ero aga.in 
mCl\llnrOO (Il00 the two r ight·hand oolnmllll). with the following 
l'C8ult. But I should state that the poU were not large enough, 
a))(\ the planu never grow to their proper height. 1'he four 
tnllest cl"08Bed plants 1I0W \l.yeraged lS·5, and the four laUesi. 
self·fe rtilised p\auts 32·75 illchca ill height; or as 100 to U8. 
I.Dall four pottl a self·fcrtilised plautfiowCTI)::I before any one of 
thcel'O!l8ed.. 

] n Pot IV_, in which the plants "Wen) extremely crowded, the 
two loU! were at fint equal; /Uld ultimately tho tallest eroe&ed. 
plaut oJ:<'OCded hy a trine the tallcet self·fertilillCd plant. Thill 
recalled to my mind an Rnalogous 008C in tho one generationo! 
Petunia, ill which the lelf·fertilised )I&llt8 were throughout 
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Tul.& LXXX" ' . 
. '"~''''~_IIIIIar-... (Iorll G"..,.....,i.). 

their po.tb taller than the ~"in all the IlI)Q u~rt 
in tl,e erolll",I{..1 0IltI. Al't'Oniill(l:ly auothH trial 'W" made, ami 
.ome of tho lamo CI'08IIOO and lIC!r·r~"rti1i1lOO 1 JIO(.la of toOOcoo 
"'t"reJOwn Ihlekly OD Ol'poIlite.l<lea or two IId,litinual polt; tho 
&*ubll"'ing kft. to gro ... up mUl'h ('1"Owd,.1. Who n they.ere 
t.t .... 0 13 ud H iDcbei io lMo.i¢ll thel'll ..... DO di~ 
b.-t-. the hro lids, DOI" ..... tbl ... any mariti'll d.i.Ifen:uce 
"' .. tho.> JIlanbl had gro ......... tall .. tbr-y C'OtlIJ; fur in ODe pot 
tbIo talkwt ~ plant ..... 2fit iIlCbei in hcif{bt, aDd eJ:OllI~ed 
by ~ indl(!l tho tallCflt Ielf·r~rtilillOd "llInl, .·hi!.t ill the other 
p>t, the tall",t c~ I'!u.nt ...... hurt.r by81 iorl,ftj llian the 
... U .. I."f.r..·rtiliPlo..J.plant,.hieb ..... 2:lI.odlelln'*Kht. 

.\.I the plana did DOt J'l'U'W" to tlwir P"'J"'t'f bt<lgilt in the 'bon 
-n 1"1>1, in Tato&e I~XXXl'·., fulll'cr<~ and funr .,If·fertiliad 
plaPu .-en' raial:<) (rom thCl-.rue .... 1. a.OO 'fill", I.lantul in ~i,.. 
OD too Ol'ro-ito 1iJ0l of four '"('ry largo llOUI ('()Illilill'ng rich IOn; 
10 that l!wy 'In'ro uotoxpotedloatnllllC'I'tremUlurl (lO.IH llCtition" 
W!It'Il 110('>10 planll 1i"ue ill 80wer 1 negkl'tu.l to IIIct1<oure them, 
bat roevnl io my OOIea that all fuur .,1(·(util-.J. plaDta ex· 
_w in h""~M the fuur ero-eilola"bI "12 ur S iud_ We "U __ tbat thl fIoW"ton OQ thco~iDal or 1.n-nl-).laJJta ... hich 
~cn:....I .ilh poIku from ad.iiBet I,\a.ot) It'tJ,,d mtl<'h ".er 
__ than 11I0Il8 f~rtili.a>J with tlllir o-u 1~.tI, u; anti tile trial 
jail giHU," .·ell nI that in Tal.l0 LXXXI\ .•• ho'll'UI<:!early 
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that the planlll raieed from the eroMO<l IIOC'<b were inferior in 
heij::ht ttl thOlWl from ilie .. If-fcrtililled 1IC.'«t.; but only when not 
gnlIItI1cro..-d • .J.. Wbo nero.dedand thu.~nloj(ll'tal IoTezy.eTCl'8 

comJlM.ib,n, tbe cn:-od and IClf·£!ni~ I,lant. were oearl7 
eqUAl in height. 
('~I aM .. V-Im.7iMtd l'/a"l. (}/ 1M b«Itwod OftUmIKwi.

Twelvo flQ1\'en on the croued pllntl of tho lut generatioll 
growing in tho four large pots jllllt mentioned, wero el'Ollllt.'d with 
poUt'lI from a Crot8e'J plant growing in ono of the other )lOts j 
10,1 t'll'el,-e flow,,", on the IleU·fertil*-~1 Illanl.ll '1I'ere fertililled 
-with their 0'11'0 pollen. All tbole fluwel'lofbotb 10111 ~ 
duMi line eAll!JnlcL Ten of the c~-d t:aJ1f'ul61 oootained b~ 
weight 3.~'~J gnUlII of eoedll .. 10<.1 u,n of tbe eelf-fcrtililed 
t'IIr-uIOlSi'jl grains; or .. 100 to rn. Som"of t'- 16e(1. in 
an Il'lul Itale of germination ..... ere planted in I_ira on the 
oppoaitelidel of B11I large pota. A ROOd many of the ~ 
_It f:t'rmiDated before the IIClf·krtih..d, -.nd w"re of cour-.e 
f(-jo.~·ltlIl The lllaDtI thUi ~ W..,,1I lDC&I>ured .ben eev-eral 
of them were in full Bower. 

TnLS LXXXV. 
NicoIw.oo/ul!acum (.'ifeonfl(Jnteroti4m). 

, ..... 
TJ .. , 

'" . " ----. 
II. ::1 1~1 

" .. , 
'" 81 (.I.) 

'I 81) (B) 

"' - I s~1 " .. , 4~1 

::1 ., . 
Tou.l1m lacb ... 
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Tho thirteen ('T()IMQ() planlA hero AVcnge S!l·s.:., and the 
Ihirll'£'nllClf·fHtilillCl'\ plantaSI·!:!!.! inl'hel in heip;hti or .. 100 
L) bl. Dut it 'lfould be a Tery much fairer plan 10 excludo all 
th" aluTed plant. 01 only 10 iUl'hei and under in heiJrhl i ,Dd 
inthiiteatoetbenillflrewaininfll'rc-...ll)laota'l',,~63·bJ, 
and tho 1IC\'cn remAining /lelf-f"rtiliJtOO planta M'78 iDl'lletl in 
height,or III JOOto!.IG; and thia dill'"rtnce ill 110 smnllthat tho 
.. rtlIIOOandlilllf-fcrtiliscdplallls maybe oollsidcrcd U ofoqual 
looiloiht... 

In adJition to tllMe 1)laniA, UU'eo I'ro."<i Illanta wtre planted 
Rpanrel,. in three large ~ aod three Iclf-fl'rtilillllCl l'la.nb in 
throfOothf'r ~ pob,1O that thf'y "'tre not e%1"~ to any 
(om]ICtition, aOO now tho .elf-f. rtili.olud plante ~iu<1 the 
I'l'OIIedinllcightbyalitlio,fortholhreecl'OIII!OI.iav('mgt'd5lHll, 
and thOlhrcellClf-f ... rtiliecd 59·IGiol'],.; orulOOlo l OG. 

(',,_'/011" HIf-ln1IIiMd l'fa,.1J of '},e TA',,/ rh~l'mlj"". __ ~. J 
wit.btd 10 _min, fil'lill" wbetbt>r tnn. J.Clf-f ... rtililll.J plante of 
tbe WrtgelM.'l'Iti<>o, 'lfhich graUy flCt~.J,.J in height Ul(:i, ~ 
ol'poneoUJ, would Il'IIlUDit tbe.-me 10000ol')' 10 Ih~i' of&..Jlring, 
an/llf1e<)D(11y,"'hctherthcy~thelllID(l/le:lUlle<'Il8tiI1l
ti('Il, I se!eeted for ~x ilCritnellt tho Iwo sclf·fcrtiliJ!(\l 1)1&1118 
marked A and 11 in Pot lIl. in TaLlo LXX.--XV., III theeo two 

TAlIU Lxxxn. 
Xic<,ti.ntaWlo!v"",{TIoinlli~"). 

~Ii..gtf""" ~ .'ell-f,"Wo-J. l'la"j ~ i" P04 liT .. 
Tahle I .t.\ X J'. (:/, Ih~ /"" or ,,,,"-d Offltmtiun 

,- , .... 
ll~ll ,. .. 79 

Itnl ~I tLIII, 

,tl 

"I 
76, 1!~1 
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wcrcofm)l&rlyequlll heigllt,llIld were greatlY8uperior talbeir 
c~ opponcll~ }'our flo"'~1'!1 on each I'lanlwcrc fcrtili.ad 
wilhth<'iro~l)'Il('I1.anJrourothel'3on tbe IIIlDlC 11!&ntl .. ere 
c....:.cd with pollen from Olle of the e~l planll growing in 
IlJlOthC'T pot. Tllli 1,11U1 dill','1"11 from that Idoro (ollowed, in 
whichltOOdlingsrromc~lllll.llllap.inc~l,bll.\·ebeeD 
oolllpll.redwithllOOdlinglifromIJ61f-rcrtil~ pllmtangftinllClf
fertiliFoo. The --u. from tho croqed and etllf-fcrtiliaod C8]ltIulc8 
oflhoall(lv(lt"·oplll.utllwCl'C]llaoodinlll'pamlowateb-J,:la.!1f1ft1Aml 
oompllI'lld, hul 'Kcre not li"cighOO.j IlId ill both ~ thOR(! (rom 
the c~ eapsulea 8(lemed to be rather lf118 OUJl)('r'OlllI III'D 
tholle from the eeU-fertilised CIlp8U\('lI.. Thfllle ~II were ]lhmtcd 
in tho \IIIual mAOU<,r, lind the I;eighlll of the croMC<l l!.1I<!lIClf
fo.:rli\isedeoodlingll,wheuflll1ygrt)l'l'Il,arcgivcninthol)fIX'(l((iul-: 
aud following table, LXXXV I. and LXXXYII. 

'l'bolll\'cnc~p\aullintllefil'lltorth6llO\1'rotnbl<'llIl .. ~nl-'6 
9j'2S,and tbelCH,Q ee1f-fcrtilised i9'6 inehct in beit.:ht; or as 
100 to 83. In II.if the potll • e~ plant, and in the nUlt·' 
half ... lf-ferlilillt'dll!aotflo .... ·credflm. 

We nowoome to the IJOCdlillgs raillCd rromtheotbt·'po.rtDt
pl!1.otD. 

TABU LXXXVlT. 
i\"i«Ili/l.ltdt~b,mna (Tflird fJtllffOlion). 

&tflli~g.lro", 1M SdJ-IuWiNl Pb.Nj 8 i", 1'lIl /11., 
Tu.bl61 r\XI· .• oftll~la<tcw ~G~n"UIi"" 

I 
-.".,~,,-., 

Fr<>m i'Io-lf· ...... IlI00d 1,..~'''''.ln.,.j(.I .. "t'. 
11.n' ..... -.lb1 ·I Uood. l .. rm, ... , .... 

l_I'laot. nlnl"'lt·""'!II~ll 
(;.~mlou. 

IW 1m 

1

-. ':' 

" "I 
'" 

" 1I0J 

I~I 

'" 
v. I '"' 

Totllllala~h .. -~9:'r,() 
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Tho fj(l\'en e1'08SOd plnnta (for two of them dioo) here avorage 
70'71:1 inches, and the nine IleU·fertiUsed planb! 71'S inches in 
height; or AI 100 to barely 10L In (our out of these fin! pots, 
a self·fertilised pluut flowered beforo lUIy ono of the Cl'OIlSed 
pl~nt8.. So that, differently from the last CIIIIO, the sclf·fert::ilil;ed 
plnntsnroillsomorespectssligbtlysuporiortothocl'08sod. 

If wonoll'COIlSidcll'thocroasod Ilnd sclf"fcl'tiliscclplanisoftho 
throo genol'llliollB, 11'0 find Sll extraordinary divorsity ill their 
relativoheigh18, I n the firstgenoration, thecro88eci IIIante were 
infcrior to the lleU·fertilised 118100 10 178; and tho flol\'crs on 
the original pBrcot..plaots which were efOlll!&(l with IlOllen from II 

distinetplaut,icldod much fewer B<'Cd.8 tllll.l\ tho self·fortilised 
OOll'cl'$, in tho pI'Oportioo of 100 to 150. 1111t it ill n 8lmnge fact 
thatth08(!lf-fcrlilisod plants, which weI'08\lhjoch.'(1 toverysc'l'"Cro 
COUlllCtitiOI\ with tho crossed, had on two OCCI\I:Oions IlO ndnm
illj!fto'l'erthcm. The inferiority of the eI'068od 1,lantsoftw8 firat 
i;cn"l1!.ti"o cannot bonttrihuted to tho imlllflturityof the lIOOds, 
for I eIlro{uJly ~mioed them; nor to tho soeds Ix·iug diseased 
or in any way injured in somo 000 eIlpt;nlo, for tho contents of 
thol.t:n croRscc\cnpsllloswcreminglcd together [md n, fo.;wtnkon 
bychml<.'ororsoll'iug, In tliosecond gt'llcrution 1I10croSl;oound 
sl'1f-fcrtili8cd plnntsworo ncarlyoqunl ill height. In tho third 
generation, cl'Ol!llCd. and l!elf-fcrtiliBcd seeds we're obtained from 
tl\'"O I)\antsor the prerlous gcncra.tion, and the !lCCdlingB raised 
{rom them differed remarkably in constitution; the cI'OllllCd in the 
ODeealiC Clcooded tho self·fertilised in hcigllt in tho mtioof 100 
to 83, and ill tho othcr cnse were almOBl {'{lUll!. This difference 
betwccn the two lots, rniood nt tho Mme timo from two plants 
growiog in the same pot, nnd trented in ev..,ry re~l)CCt alike, lUI 

11"01111.8 tbe exlrnordinaryrnperiorityof tbe Ill-If·fertilised o\'er 
lIu·c~plnntsinthefirstgcnerntion,colll;iueredtogcther, 
mnkemo beli('\'o lhntl!Ome individuals oftbe 1)l'UJCnt species 
dif!'crto~certnillel(teot{rom others in theirl!Cxllnl nffinitiea(to 
llsotho term employed by Giirtnor}, likocl08dynllicdllpecics of 
thcsamogC\lllB. ConSO<'jllontly if two plnl1tswhich thus ditl'm' 
arecl'Oll8(."<i,tho seedlings suffer and ure i.N.>att'nl,ythoso from 
tho self-fertilised flowers, in which the sexual elemEnts are of 
Ule same nnturc. It is known- that with our domestic animaill 

• I have giV(1l evidence on mel!IiClition,' thnl~ :nili.2ndedit. 
Uli. 1"1\(\ in my 'Ynnotion of \·ol.ii,I'.14G. 
Auim,,\~ .ml Plante IlDdcr Do-
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~rlain indiTi\hm~ aro i!IIlIUJ111y inOOIDIIIIUblt', an() ..-ill not 
produ<'C offi<prinR, although fertilo "'itlt other indh·i.)lIalll. Dut 
Kulreute.r hall n.lOOn.it .. 1 a Cft8Il. which bean more t\OfN:'ly on our 
I'l"'IlOIcnt one, M it.hm .. , that in the genUl NiootiaDII the variet.iOl 
ditr.· .. in their .. Ina! .Mnita 110 CIpl'riml'uted OIl fiTe 
Tnri.-ti~ of the ('OTmJlOD IfIIJII«<), .Dd ),roVl.1 that they .... ero 
varictieIJ by.howim.; that they .... cro)lCrfcetlyfl·rtile when~ 
eiprocallyero...J; bnlonoofUul86 v.rietil.'lll,ifUlOd eitherM 
too fatb.· .. or the mother,"'M more feztilc thAn any of the olbe ... 
.... ·!wnel'llflril'<lwilba'll"iJ{'ly(lioitinet.pel'iEII,S.gl .. li,,_. A,tbe 
(lilJ",·nontvari,·ti''lIthu, dilf\lr in tllcir !leIl1a1 aftiniliOl, thero i, 
nothlllp;Rurprj~jngill thein(livj(Jual, of tho Mmc vatidydiffcr
ing in 110 likODllJ.nnertOARliRbt degree. 

'faking thc (JI'1l1.ol of tho throe gcllemtiollaalt~elhcr, thc 
e~l 'bo .... DO superiority OTer the i!IIllf-fcrtilieed, RIJd I can 
&enlun! for tbia fad only by.upposinl{ that with thm IJlC(!MJo, 
whil'h iaperfoetlylJelf·fertile1ritboutineeet..iJ,mot<Ioftheindi-
"t"iduall are in the amo condition, M Ih,"'fI of tile .IDI.I TlIriIlty 
of tho oommou 1_ In'\ of .. fcw other exotic plants, which 
have been ee!f-fl!rHlillod for mauy generatiOll&' I n such c:nIifII!I A 
{'I"QIW ootWCi!n two individuala dOOll no good; nor dOOl!l it in any 
l'MO, ulllC88 the imlividual. dift"er in geueral eollljtitution, either 
from ~lled llpontAnoo\l.l variation, or from their ptOg('nitora 
hA .. iog been .u1!iocloo to different roorlitin!& I believe that 
thiaia the Irne eIpla.nation in the )II"'Oll'Ut ilUlianoo, boe.n.-e,M 
we .hall immediately., the offspring: of planbl., which did not 
)Irofit at ail by heiul( {'~ "'ilh a plant of tllO Mme Ilock, 
)lrofttod to an cxtraordinary dcgroo by a ero. with. s lightly 
{lilfcrcutlJ\.l!J-.varict,. 

Th. Effd, rJ/ II f'nlN will. fJ/ruh SWk.-I procured IO!110 IOOd 
of S. Who..,,,,,, from Kew and raised 8OtDO plan .. , which fnnnf'(1 
a lIi/l:btly dilJ"erent .111J.-Tancly from my f"mll'r p1ll.nUl; u the 
1I0wer:B 'll"ere a .bade pinker, tbe lca"t"s a little moro pointed, and 
thflpiAntaootqnit080lail. Tbereforethea<.lnl1t~inheight 
1I'hkh tho _,«lIinb" gained by tbis e ..... cannot be attributed to 
diruclioheritallM. r"-oofthoplaJlit of the thinlllll'lf-htilu.al 
f"·nrmtion, gro .... ·ing in Poh 11. and Y. in Tlble LXXXYJI., 
whi"h exooeded in h~ht tlK-lr e ....... 1 "I'P()uc'ntll (as riiJ thtir 
parenta in I still Iligher degree) weN r~rtiliJIeJ with poll"n 
from the Kew Il\anloo, that ia, by a rr('f<h ~t'x·k. The I!OC<.l1ingil 
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thua ra.i!!C(1 mo.y be ~Ied the Kew-c~. Some otber flowers 
GO the arne two plan" 'IfCfe fertilu,ed with their own pollen, 
and the -tlinbll thUll milled fonn tlle fourth IK!lf-ferliliaed 
~efl\tion. 'fhec~capsulll8produoodbythoplalltin 
I'ot rr., Tllblo LXXX\,ll .• were plainly lose fine thall the 8Olf
fertilised CII])Ilulo8 au tlle8l\IlIo 1)I!lnt. lrll'ot V.thOOlle finest 
ea.psulen ... J8'Ja eclf-fcrtilisedone; but the aeeds prodneed 
by tho l'Wo crossed capsulOl together el:0I.'C.'dcd in DUDlber lbeee 
produced by the two IK!U-fcrtili900 ca.pBuJoe on the same plant.. 
The1'l!fol'l) &II far aa tho no'Wol'8 on tho parcnl-I)ianta are oon· 
ooroOO, a 01'018 with pollon from a fresh stock did liWo or 110 
good; aud I did not eJlloct that the offi.l)ring 'Would hal'o ~ 
ceived any benefit, but in this I \TR8 oom)letely mifltJIken. 

1'becl'OlJ8Odand IiOJf-fcrtili8Od 800de fraUl the two Ilianw werG 
plaood on bt.ro Band, and val')' many of tho cn:ued @Ceds of both 
leU germinated before Ule 801C-fertililied leeds, and prolrodOO 
their radicl. at a quiekcr rate.. IJenoe many of tho oro&&erl 
8I!JIIk had to be rejected, before pairs in an eqna! state of germina
tion were obtained for planting on tho opposite sidell of Bixtoon 
large pow. ~l'ho two sorlos of8OOdlingli rniaod from tho pal'lln\.
plants in the two Pot. lL aDd V. wora kept lICp&n.te, and when 
I'n.Ily grown weraDl~ored tolhe tipsofthcirhigbest 100VOll, &II 

ahown in the followi.ogdoublo table. BUL u there III'U no uniform 
di1rerenaei.obeigbtbet1feellthe~and8OJr·rert.i1ieedeoed· 
lingsraiaed CI'OM tbe two plants, their b(lighla hflvo boon added 
together in ca.lllulating the avoragCl!. 1 should atato that bytbo 
accidcntal fall of a large Lush in the greenhouso, IJ(lvcral planta 
in both the eeriea were much injured. Theao were at onae 
measured tog1.!lher with their opponents .Dd afterwards thf01P{n 
..... y. Tho olbers..-orc lel\ to grow to thoir full belght,llDd 
were llIca/:lured when In flowcr. This aocidcot accounta for tho 
.mall b"igh~ of ~owe of tho pairs; but AI an the paira,whethcr 
OIIIYl*rlly or fully grown, werG Dle&8urOO at the Dme timo, UlO 
meaIIurcmcntaarefair. 

The avt'~ height oC tbe twcnty-llil Cl'DIIIIJCd planb! in the sll:· 
toen polA of the two &erioe i8 63'29, Ilnd that of the tweoty· 
Ill: 8C1C-fertiliaed 111110" ill H'G7 inchea; or as 100 to CG. The 
-nperioritr of the c~ plants was shown in .nother ..... y. 
for ill e'foryoneoC the ebleen pow. cl'OSllCd plant flowered 
befora allClf-fertili900 onO,with tho (!xCl'ptionof Pot '''£.oftho 
!tOOOIld lleJ'iee, in which the planb! on tho two sidOli flowered 
simultanoously. 

p 2 
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TABLE LXXXVIII. 

Nicotimw.t<lbaewm. 

OIlAP. "I. 

Planu raiwlfrom two Plant. ollh~ TI.ird &1f-lerllli..m 
Gu,~Iw.a in rot.ll. GI.d 1' .. in TaUe LXXX Vll. 

1'IaD .. ..,,,... PIAotioftov 

No.ofl'o!. KOi: to!t~~. N"o. of 1'<>1, Ii'i':~ r~:~E.~ 

--~I---=-II--I~ 1 ... -841 681 , L 771 .~ 
31 r. 71:.1 ----------

II. !:' ~~l II. ~I 2;1 

-,-".-, g~ t~-'-".-~ 60' 
------------
~ m I ~ ~ m ~ 

Ij~ 8:' I \", 9~1 2>11 
1; !I, 

----------
9u 80 n. , 78 78' 

Some of the remaining Ilee(ls of both seriea, whetber or not in 
• &tate of germinatioD, were thickly IIOwn on the oPl106ite sidEll 
of two yerr I.rgo poll!; alld the six h.iglJOIIt phmU! ollCllch side 
of cnch pot were muumroo after they h&l grown to Delrly their 
full beight. But their heighta wero much Jta than in too 
former trillls, owing to their e,;trelllOJy crowdadoondiliOD. Enm 
whilst quite YOtwg, the cl'"088ed le4.ldlingJI manifel>Uy had much 
hrooJcrand finer IE:QV08 than tbell6!f.fertiliaedllOedlins-. 
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'l'ABLE Lx.."C!:IX . 

. XiaXia'llltaooc«m. 

Plant, of t}j~ IIlm~pa.rmll11Jll as tho. ,I. Tabu LXXX VIII., 
bllt fJrown, atremeiy crowded ill 1«:0 la"!l~ pots. 

The twelvo l'\llcst erossed plauts ill the two pots belonging to 
the two serica I1.vemgehere31·53,l1.mllhotwelvotullBflt!!Olf-ferti
liSEd Jllautll t7'21 inches in height; or lIS 100 to {ill. Tho plants 
on both aides, when fully gro1\ll, !!Orne time after they had been 
measured, were cut down close to tho ground and weighed. 
The twelve Cl'Ol!llOO. plants weighed 21' 25 ounces; and tho 
twcl\'e self·fertilised planfB ouly 7'83 olwcesj or in weight lIS 
1001037. 

The rost of the crossed and self·fertilised seeds from Ole two 
po.rcnt-]lIIlUts (the IRlmOIl8 in thelll8t6perimcut)WII880\ffion 
thl3latofJllly ill fonrlongparn.lIet and soparllterows iugood soil 
in theopongrouud; so that thosoodlillga woro Ilot &ubjected to 
allY mutual competition. Thcsummer was wet and unfavourable 
for their gl'owtlJ. Whilst UIO see<llingl! woro very smull the two 
croEl8lld rows had a clear advantage ovcr the two self· fertilised 
rows. When fully grown the twenty mliCllt cfOllllcd plants lind 
the twenty tllllCl!t llCif-fertilised plnnts were selected lind mea-
1!O.I'eI10uthellthofNovcmbertothom:tremitiOiloftheirieave8, 
a.8 shown ill the following table (XC.). or tho twentyel'OllSed 
plants, twelve had f1owerod; whilst of the twCllty setr·fertifual 
plantaolleaJouebad flowered. 

© The Complete Work of Charles Darwin Online 



214 CHI,I', VI. 

TADU XC, 

1'la",. rai«<l/rom M. 10m' _if CI' ill tA. 1-111 t_ t:rptrim,...t., 
bllll(lU'''ltIl'{1mj,tl¥i''t'''~ground,.o(lll'lOttoQ)lll""t • ........ 
.'.-I\)I,II_,T.bleI.:U~;'n;II, F!'OIIII'ooIV~T.\:IIe1.XXIVII, 

.... - -.~ .~- -.~ 
.~~ FounIoli<l'ttNo ,.- f oom.liltlf.fMl· 

u.ao-nl ..... l(004u.o.M~_ 

-m I~ .- .-"I "I 
" I !~, I ~Zl 

~I 
~, 

" :~I ::: 281 " "I ::1 "I " "I " ~;I ~ ~I " " .. " " " 
288-86 496-13 

Tho twenl)' tallest t'I'O!II('d planla here .Tenge 018'71, all(l the 
twenty lal1Cl't IIClf-f"rtiliQ.'(I35-2 inche. in l1eight; or 18 100 to 
72. Tbeeo plant.. ..ncr being measured were cut down cloee 10 
Ihcground, .ndthet ... ent)'c~ planlll.,eighed 193-75 
OUllll(ll, and tho twenty sclf-fcrtililod plnnla 123'25 OUllOCl; or 
aelOOto63. 

In the t111''68 preceding tll.hlef! , LX)..'"XYln" LXXXIX., and 
XC" wo havo tho wcuurcments of flfty·~ix p!llnbl deriv('(1 from 
t ... o I,Jubi of the Ulird eelf-feriilittOO ~n ... ration cro.ed with 
pollen from a fresh stoct,llUlof fifty-lIiI planbi of till fourih &elf· 
fertili!loed gencration derived from the same two plant,._ ThCl;6 
~.ndlJelr-fertili&edpllnt8""erotreatedinthroodifl'"rent 
l\'ly8, h.,ing been Pllt, firsU)" into moderatel,. clOllO competition 
with one another in pota; 8I'OOndly, IIM'jng heen subjoctOO to 
nnfaYl)'llrahJe tQnditiol1ll and to 'I'er,. IICvere competition rrom 
being gmall,. cro..-Jed in two In~"11 pote; and Ulirdl,., b.ving 
being IIOwn ""Jle.ratcly in Ol'('n !lDd ~l grouwl,1IO 18 not to 
8u/f"r rrom an)' mnlual oolDllCtitiQn, In all theM ClIICI Ihe 
croucd I)}not. in each lot were greatly superior to the .elr· 
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fertilised, This WM aho,,'n in se,'erai II'ny~,-by the earlier 
gcnninntion of tho cl'OIIIl(I(l seod~, by the more rapid groWtll or 
the Iloodliugs whilst quite young, by tIle earlier flowcring of tho 
mature 1)laolll. M well lUI by the greatAlr hcight which they 
ultimatelyattaiued. The Rupcriorityof thecl'OllllOd plants Willi 

ahowllstill more plainly when thelwo lots were wcighed; the 
lI'eisht of tho crOll8Cd I)hlllisto thnt of tho 8clf-fcl,tilised iutllo 
t\\'O erowded pots boing M 100 to 87, Better evidcnoo could 
hardly bo desired oC the immflIl86 adyantage dcriyoo [rom IL 

cl'Oll8wilhafrellhstock. 

:X'XrI, pnUIULACE.£.-CycLAHEY J'I:liSIOUM,· 

Ten flowcrs cI'OIl8Od with pollon from plullts known to ho 
distinct l!OedlillSS. yielded oine Cflpsulee. contllining 00 all 
a\'!!rage 84'2 seeds. 'with IL maumumof se\'cnty-fl('ven ill OIIC, 

'flln flowers self·fcrtilised yielded eight ClpsuICll. containing on 
&lIavcrageonly 13'1 toods, ..,.Itb. :muimum of hrenl,.-fiye in one. 
Tbis giHlfI a mtioof 100 io38for the 1l,'craltC num\xor of seeds 
]ler CIIplluie for Ille cl'08lCd and self-fertilised flowers. The 
UOII'ol'silllDg {lownwltl\l~, IlIId na tho stigmllll stand clo.o.c heneid.1I 
tlio !l1I\lIol'fI, it might hnl'o llecn expected j]mt poUon would 
have flllicuon thcm,aud that t!leywould havobecn~llOntauooUJ;ly 
aelf·fertiliK'dj but Ibeseco,·ered.up 1)laOII did not produce a 
,ingle C!lJl11Ille.. 011 aomc olher occa.sions unoo"cre<llliants in 
Ihe same greenboullC produced plenly of captrul~, and J IIUPpose 
that tho flowers had been visited by beeII. which could hardly 
flli! to Cflrry pollcu from pl!lntto]llo.nt, 

Tho sood", obtnillod in lhomllllilerjust dOll<'ribcdll'ere plaoed 
on snnd, lind IIftor germinnting were pllluted io pllim,-three 
crosaodl!.ud throo self·fertilised plllnts on IheoPllOltite sidCli of 
f"ur llO!S. When the 1(l&"C8 were 2 or 3 inches in lengtb, 
ine1u<ling the foot.-slalk1l, tho seedlings on holh lIirles wero 
blual, In the course of. lDontil or two the cl'Ollfl(!(\. plnllta begun 
to shOll' a slight superiority o,'er the se\f·fllrtilised, which 
SloodiIYiocrea.8l-djnlldlheCl'06llOdfiowerOOinnllfourllOlllaoma 
.... ook1lbefore.1l1l(1Illuch mOfC]lrofllllCly thenlhe self·fertilised. 
Tho two tallost Ilower-«toma on the t'ros..ocd plants in each pot 
Wllro now measured, Ilnd the Ilverage heigllt of the oight .lema 
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"'M 0'1,) iu('1u:lA.. Afkr ... conlilJerablo inta,..1 of time 1111" 
Itllf·fatili..e<il.I!llltRflowc,,'(I,lUl,isevcrai (.f lhdr flowcr"liteIDII 
(lmt 1 f()r;,'»t to I"OOOI"li. ho .... maoy) were ronghly D1.1\.oiured, aOO 
thoira\·cragehei.,:I1tWlUla tillloullder 7'[1 in!'h(lll; 110 that the 
tlowC'T-iI\t'maonthocl"I_'(lpw.ntato IhOllllon tholll'lf·f"rtilifll;<l 
wero at lcut .. lOll to 7:}. Tho reMOn why I did 001 mako 
m()ro careful lllCa>ourt'meut.. of tho llelf·fcrtili.d 1)hlnt.. was, that 
tlll'Y " •• k • ..I 6u("h 1"O.r ~pOciD1eWl thai I d,tl'rmin.~1 to hafotbem 
~1 .. )tt..J in laflrer loot.. and in tho following ysr to JDeUnro 
th, m c:.rtfui1y; but wo ahAll _ that tbw ... partly frustrai<l<1 
loy 10 f.·w Bowcr-~tl'ma being then pro.ln,',,!. 

'fhetel,lants wero lcn. unoovemd in tho (O"OOnhouae; and tho 
lwelvo I'roMed plllntil produeOO forty eallllulOl, "'''hilst the 
tweh·lllo6lr .. fcrtililM'll plllnt" I'roo.llI('(l(! only fivo; or as 100 to 12. 
Dut Ibil!: difl'""l1!oOO dOClll1ot givo II just iil(D. of the rotativo 
r"rtilityofthvtwolo\A. lcountedlllo_l~illoncoflllofine&t 
e&JYlU10l 00 the cn:at'<1 )liaUlA, and it ('()utain..,j Itlveut,.-throo; 
"hil~t the finORt of tho fh'o capsul." l'fO\lu ... ~1 by the lIe\f
lcrtili.o«l plaut.. contaiood only thirty-five ~I IrClds.. In tim 
other four cap!mIOl ~l of tho 8OC'ds vtere bert'ly half &Il large 
uthoeeinthec~!ealllluICtl. 

TADL. XCI. 
rrl'".''' pm':': .. ", . 0 implia t4at flO jIot«r....t .... _. protl_f. 

s,orl'lll.. I er-1'IoIIta. Atlt·""'lIoPdl'lan .... 

-- -- I~ I IT 
101 0 

u. I I~I I 
_______ "_1_, 

III. ill 8 

.:\ :1 
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In tho (ollowing year tho cro.cd plants llgain bore mllny 
tlOI'rCrs before the eclf-fcrtilliled bore a singlo one. Tho thrt'6 
t.ll.'II~ fIowl:r-4>lcmJI on tile crtaOO. ]llnnts in each of Iho potlI 
were meuured, All sho'll-u in Table XCI. In Pota I. and n. the 
8elf-f"rlililled 1,lanls did not prodnce a single fl01l'er-filcm; in 
Po~ 1\'. only one; and in Pot Ill. aix, of ""hieh Iho throe 1IIlI00i 
wcrem()lUjul'C<l. 

'Ihoa.·c.Mlf,'O hoigiltoftllOtwolvoOoWCl'-6tcml on thocl'OMCd 
plantll ill !)'!)'J,lInd that of the four floweMrtema on tho aelf
ferlili!ledplanta7'3'1inebeIJ;olas IOOto7ol The~lr-(crtililled 
plants were miBcrablo specimen., whilst the CI'OI8ed oDCfillookOO 
TelY vigorou.s. 

AS,I.(IALLlB. 

,A",,(1"llil colli"", ror. gralld1flom (ped. red alld U_.Jlot«rtd 
"'run:dia). , 

Firttly, twenty-five flowers on eomtI plante of tho nhl uricty 
lII'ere cJ'Olllk'(I with pollen from a diJ;tinct plant of the llamo 
variety. and produced len clIJlIInlcsj thirly-ono flo'll'C11I were 
(IJrtiliscd with thcirown pollen,lInd IlrWllcoo cight6{'n cllpsules. 
Th_ plants, which were grown in pots in tho grrenhoUll(l, wei'll 
evidently ill a vcry sterile condition, and the aeOOa in both 
leta of OIJlIIukll, ellpCCially in the eclf-fcrtilisl.J, a1th~b 
nnmeroUlJ, 'lrero of 110 )lOOr a qulllity that it 'lrU vcry diffieuli 
10 dl'tcnnino ""hich ... ere good and 1fhiell bad. Dnt as far as I 
couldjndgc,thoCJ'OClllj(!{I Cl\JlIInlClloontninoo on an nn~oG'3 
golKl IIl'Ods, with a lUaximum in ono of thirteen; whilllt tho 
1C1f·fcrtilillCd contained G·(}i.i IIncb .seo:ls, wHh a mtuimum in 
oueorrourteen. 

Sorondly, cloven Bo ... cn on the ml ,·ari.ly were ('fI.8tralod 
'lrhillit young and ferlili800 with pollen from the bilio variety, 
aodthiRcroIIe'I'idetllly mllch inereA8e<1 th~ir fertility; for the 
eleven Bowel'll yielJed seven C/I.]l8uIUII, Wllich oontain<..J OD lin 
IW~l'llgo twice 11.8 mnny good aeroll aB h('fOTC, yiz., El'7; with" 
lDt.limum in two or tho eallllu[CII Orl!e"~uteen aero&. Therefore 
tbeIe croMed caj:l8ulcs yielded I!OOds compared ... ith thOle in tbe 
furegning eclf_fc:rtilillOd CflJ1I1ulOll, as 100 10-18. ThOll8 80('0(ia1fero 
alllO oollllpicnouijly lat'g'lr than thoeo from tile Croll bct ... oen two 
indi,·idlllllaoftllo8llt1lOred vari<:ty,and (;(:rminatt~1 milch more 
froely. Tho flow<:Tllon m08t of tile plantll produced bylhe CI'OIlII 
ilCtw<.'Cn tho tW(H!olourcd varieties (of which il(lycrul wero raised), 
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took aner their mOlher, and were n;d-oolonred. But on two of 
tho I)lanta the flowf'rfI wefC 1)laiuly stained ... ·ith blue, and to 
such a degroo in ono C!ISO as to bt: II!IIlOI:'t illiCrmooiato in tiut. 

Tho crossed 90\.'(1 ... of tho two foregoing kinds IIl1d tho &el f
fertilised wefC IIOwn on tho OpIJOIIito 6idClll of two hugo llOta, lind 
tile iiOOdliJ:gH were ruCllllnrod when fully grown, &8 shown in tllt' 

two following tablC8:-

TABLE xcn. 
Jt"aguU .. a.;Uilf.(J_ 

1t.d\·oriI-tl<_bla~"';""'Planto(tbolttdV.·I<·I . 
• "dlttdV"';'·IIl:itlf.f."Il-. 

Total i"illcb .. 

1- 1_ 
3411 z .. , 
Z1i 181 
Z~ III 

A1I tho piant.oftho two lois are few in IInrul)Cr, theym"ybo 
run together for the f!elleral &\"eragu; but J ruay fint stale that 
the height ofthellL'(l(!Lingll from tbecl"'OfIi8 bct ... ·een h,o indj,'idualA 
oftJiCred .. arid, ie tothato(Ulcsclf-(ertiliaed plallt.'Joftilcred 
"lIrid) 11>1100 10 73; whereM tholleight of thoenllil!Odoff~prjng 
from tho two vflriOtiCfl to the IlC.lf-fcrtiliscd plantaof the rod 
,-arit;ly is l1li 100 to GG. 80 thllt the CI"'Ofl8 between tho two 
,-arieti06 is ilel"(lllOen to be the mOlltadrllntagoou •. Thea'-erllgO 
height of allilix cfOIJIIC(\ plllnta in the two lola taken together. 
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48'20, Alld that or the ,iI .. lr-f~rtili8ed IlJante 83· 2..1 j or u l00 
toG9. 

TbMt .u ~~ plant. produoed. If"Obtueooaly hrentJ-lix 
af*lll-, wltil.t the.u 8elf·f~rlil-..t plaDti ,)J'O(!DCO.I only two, 
01' .. 100 to 8. There ia lhc~r.,re the -.me extraonlillltol7 
dilJ'lIrenoo in fL-rtility bctWL'O.:D the c~ and 8elf-fllrtili-oo 
p1&nllJ .. ill the 1Mt genUll, Cyclamen, which OO10ng8 to the same 
fllmily of the Primulaocro. 

PIlUU:U. TDJL Bril F10lL 

(nil'. oJki-'u. L ..... ). n. Conlip. 

),(08' of the 1JMIC8 in tlu. ~\I1 aro hcterott11od or 
dimorphie; that ii, theYlll'(l8(!\Illvro lorml,-oue 10Ilg-41tyl()(1 with 
Ihort ItftIlU::nIl, And the oUler lhort-ttyled wilh long Itamena· 
For COOllllete f.·rtiliMlion it it DOCMary that )1011.0 rrom the ODe 

funo lhouiJ be .ppli....t to tbe ltigma oC the other {orm; aDd. thiI 
II e&d«l undcr nature by w-,ta. Such om.... IDli tOO teed
linp rai...J. rrum litem, I have canal legitiDMte. Ifone form iI 
{lIrtilWud with pollen t'ro:m the _me Conn, the full colDlllcment 
orllled iluotpl'OdueOOjalul in the CAAe or lOme h..,I"'l'OIIt1Iod 
ge~1'IIo no .rod at .11 11 produced. Such ullioUII, Iud the 1OOd
Jiugs I'l10_1 from them,l have called illl'fril.imt.te. TbaIe-...t
llilp are oftea d'ftrf'oo aDd mort· or '- .teriIe,Ii!te hybriJ.. 
I 1~_lunJr«yle.l plaotaol P ..... ,. .. ,.hit·hdurincfour 
~l'e p:Del'lloli.- haoJ ~D prod~..t f">ID il!t.1[itimate 
onivlllbt:t"'''''Il!ong-4l!y)all)I.nt..j tl"1 IIcre, moJ(lO,·er, in lOme 
d ..... 'l'OO illter-ro)o.lod, o.nd had !.Joon.ubjoct(,d o.lIlho lilllQ to .imilar 
oonditioue in pot. in the grocnhou..e. Aa louS u th.y wern 
eultiv.ted ill thia ID&ODer. thfoy gJ"ew ... .,11 and Yere t..JthYllld 
fertile. Their fertility e1't:D iDt'reurd ia the Jater pDt'l'IIotioDl, 
.. if Owy __ beoomiog babitlllotc;J to ill'"ltit.uoate fcrtiliMtioo. 
1'iaDt.ol the lim ilk!gitimate genen.tiOll1l"!wn taken fJ'(>tD thQ 
~oboUle .nd Iliantal in model'lt"'y good .oil out or dOOR 
grew well and wero healthyj but whcn IhOll0 or tho two lMt 
ilkogitimatG j;(lIlCl'ltiODI ... crn thll.ll treated they boeame exOiS--

hke S.I ..... 01 t .... Ottoprt".. r.-
U.II~II_"" r ....... rl u..ot_ 
,>iI;., ..... TriID ... rphi .. l'lant..,· .... 
,'u"h.l".'iQ9 ..... ,I;.1bG7.p.~3. 
ullhe .. meJourual. 

f hrl lin 



2:.'0 CllAr. VI. 

Ri\'"dl"lerile and dwufod, and remained 110 during tho follo.ing 
year, 1.1 which time the, ought to ba..-c beromo A<'eUltm:ood to 
growing out of doon, 10 tbM u.e,. mUll! haTG ~ • weak 
co'IMtitutiuD. 

t:Pder t~ cire1lll.taDoeB,It IIOOmOIl .,.l'l';'ble to NOertaio 
what wonld be tbe eAIct of legitimate\, <'.l'OINng lun~,.1ed 
pl&a~oftbe I'OQrtb ilI~tillUtUgeD.,n.tion with ,XIII"o taken from 
l1OD·rclatcd abort-tdy' ...... i,iaotB, growing under dilfcrent 00lI
clition&. AecordlnglJ llercral 8ow"ra on plaut. of the fourth 
i1~timaw poeration (i.e .• great-grat-grandchildren of planta 
_hkb bad t-1a Icgilimatcl, r.,rtilt.:d). gru1ring 'rigorGWlll io pota 
ill u.. gJ'Ve1l00w0a, weft! IcgitimatC'll fl·rtili-I with pollcu from 
1.11 81mt.t wild allor'Wlylod cowslip, Uld thelle ftoWl'l'II yicldN 
1l0III0 ftne c&llIIub.. Thirty other 80wora on tho "Die illl'gi
timate Il\nnts wero fcrtili.k'tl witli their 01l'U fIOUrn, and thOl!e 
)1eJokd EY"CDtelon car"u!.", t('Intaining on an ."cl"Iff8 thirly-t1ro 
...u. Th.iI.hi¢l~oCr .. rti1itl;higblor.1 bel~.t1-.n 
0.1 wbieh ",DeraUy ohtaiu wilb i1lfgitimatell rertilu..,d I~ 
.. tyloJ Jlla.nta (n'OWiD3 out of dool"l, .00 hl¥JKor than that of the 
prt'fiuUl il1egitimate generationa, although lhdr Bo_era Wl'f8 
rcrtilillCd with IlOlItu taken from 1\ dilllinctplant Qf the IJ&IDe 

ronn. 
ThOle tWQ loll of 1Ieed, WCnllOwtl (for t1X'1 ~'iII DOt germinate 

..... 11 .. beu placul 011 t..nl aad) on the op~te lid .. of four 
potl, aod the ~. were thinDed, 10 that aD f!lJual Dumke 
were k·ft on the two aideL For __ timo there .... DO marbd. 
diS,~1lClI in bdgbt between the hro Iota; &D.I in Pot nl, Tahle 
xeH!., tbe IeU·fertil. plant. wenl rathtr the tallOBt. But hJ 
the time that too)' had thro" up young ftowcr-.tclnl, tbe 
klgitimatell c,....,.,1 plaut. ap.-red much tile fI_t, and had 
~lU'r aDd larger lea....... The bre-dtb 01 the largft'lt leaf OIl 
each plant .... .-uroJ,anJ tb~ 011 tbe ~ pJanta.
Qn au ... er&f\'O • quart .. r of aD ioc:b (cuct.ll .~ of an iueb) 
broaJer t.b..u thOllO 011 tho eelt·(ertilieed plant&. The plant., fl'Olll 
being too mndl crowdod, produoed poor.nd ~IQrt 8ower-atemL 
The two fino;Id.oD.-c:b lidewere _rodi tho eif::bt OIl U. 
klgitimakll en.r-I pl.nt..~ 4:~, and tbe eigbt 011. U. 
iIIfl{ilimalcl, Ilelr·fcrti1*d plaDta .-rorapI !I'93 iDehei iD 
height; or &II ItO 10 7:l. 

TIKM planta aRt:r thel "ad floweM were tumed out of their 
pola, and pltwted iu fairll IfOOd IOil in tbe opm ground. fa 
the follo'lt'ing lear (1870), wben in full flQwer, the two ta1W 
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flower-stelll3oneach IidewercagainmClUlurcd,18 shown in tho 
(oUowing table, v.'hicb likewise giVOI5 the number or fIower-6U:ms 
produced on both aides of all the pot& 

TULE XCill. 
Primulavcris 

Tho AVCrago beight of the eight tallest fiower-lltems on the 
~~ 1,lanUl is here 7'03 inches, and Hmt of tho eight Wiest 
f1owcl'-lltcmq on tho I!Olr-fcrtili!l4ld pllLlltq S'21 illChcs, or as 100 
to,(6. Wo qce, 0.180, that thecl'OllllC(i rianill bore silly-two flower
slelllll, that is, .bo\'o (our times as tn/my fill IhOllO (tiL, Moon) 
borne by tho self· fertilised plo.uta. Tho flo""~rII were len ex
I~ tl) tho:nqits or insects, and All mauy plrutts of both forms 
grcwciOllO I'y,tlleytnUl;thavebeelilogitimatelyruullllltura1lyfer_ 
tnised. Cuder thOBO eiroumsto.lloosthoel"Ol!llC(llllnuta produced 
821 cnp811loa, whilBt t.J1C' self-fcxtiliscd ]l1"Od\ICod only IG; nnd 
those were nil proollcoo Ily n Binglo plllllt in rot H., which was 
milch finer than nny other self-fertilised 1)1!l.1It. Judginl; by Ule 
numher of C8psnlOl5 produced, the fortility of lUI equal l1umber 
of croaaed and flClf-fo:rtilised Illrutts mu; as 100 to 5. 

In thtl suoooedi..ug year (1871) 1 did not collnt all Ule flo"Wcr
stems on these plllnt", but ouly t11080 which produced ClIp-
8ules containing good scOOs. Tho SCll&On WI\II nnfu\'oumblo, and 
the troflllcd phillis prodnccd only forty Butb fio"ll"el'-lltcll1s, 1Jcnring 
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IG8 good eBp!mll'll, wllild the self-fertilised plants produced 
only two lIueh flower-stems, bearing only 6 eBJl!!uICfl, half of 
which were very poor on6ll. So that tho fertility of the tl\'o lots, 
judging by the Dumber of capI.uICII, WII3 Ali 100 to 3'5. 

In oonshlering the great difference in height and 1110 wonderful 
difference in fertility hetwocn the two seis of 1)lanls, we should 
bear iu mind that this i, the result ofh'o distinct agcneic.. 
Tho self·f~rWiood plants wen) the product of illegitimate fcrtiJi
""lion durin!!; five 8uCC6!'05ive gcnerntions,in all of which, ex
cepting the IMI, tho plants hnd boon fertilised with poll('n taken 
from a distinct indh'iJUIlI belonging to the 8nme form, but which 
WWl more or less elOllCly ~Iatod. The 1)\lIutll had also boon 
8uhjootoo. in oochgenerntion to cloeelyllimilar conditions. Thill 
treatment alollo, Ali 1 know from other oi.l!lCnatioll8, would ha'\'o 
gren.tly reduced the Eire and fertility of the offspring. On the 
other hand, tho erossed plll.ntll wero the off~pring of long-Btyled 
I)lanta of tho fourth iIlegitimatogcnemtionlegitimatclycl'Ol:!HCd 
w:ith pollen from a short-stylcd plant, which, M well WI ita pro
gcnitolfl,\ut.d boon exposed to "erydifferl'Dtoonditionll; find this 
laller eirc\lmstance alollo would lUl'I'<il giren great vigQur to tho 
offspring, WI we may infer from tho sever&1 WHI.I~'Ou8 CMC!I 

already given. How nmell proportional weight ought to be at
tributOO. to those two &seucies,-the ono tending to injure tho 
self-fertilillodoffispring,nudtheothertobenefitthoel'06ll(\(\ 
oifspring,~nnnot be determined. Dut wo sl1ll.1l immediately 
_ that Ille greatorp\rtofthel)Cnefit,lU'Ifarns increllllCd 
fertility i~ concerued, must be attributed to tho el'088 ha,;ng 
been made with a fro;;h stock. 

PRI)lULA Vl;RI8. 

I have dOSClibed in my p\pcr 'On the Blegitimato Unions of 
Dimol'})hie and Trimorphicl'lanls' this rrmatkAblo "nriely. which 
"'lUI fIC1lt to me from Edinburgh by Mr. J. Scott. It P06SClf;S(d a 
l)illtill)l'OllCr to the long-stylod form, and ~tamenllpl'Opet to the 
Bhort.~tyloo. form; so that it hfld lost tbe heterostyled or dirnor
l)hie character oommon to most of tho speeicsof the genus, 
and mny be compared with an lwrmllphrodite form of n bi. 
1IOJ:Ul11 IUlimaL Consequently the po!1ell Bud stigma of tile 
samefioworaroadaptodforcolllplotomlihul.lfertilisatioll,illlltcad 
of its being ntlOC8llliry that pollen should be brought from olle 
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form to .nnther." in the t"C"mlmon oo"ll'"llip. From too ,tigma 
ad IUltbt·" ~laDd.iDR _rlloa tbe arne 1e~1, the &'-o..-n.re 
Pprf." .. tll_lf·fertile when in"«'l.8 are e:uluded. Owinfl" to tbe 
tonl1naoo ui_tenoe of tb ..... rietl. i~ .. I..--Ible to ft!rtil_ il.8 
lIoWl:'fI in • 1eItitimatfJ tnanQf'r ... itb thl"ir own pollen., .lkl to 
eft* otil<'r flolnfl in • l('jj'ilimllto mllllller willt pollen from 
&Mtlter I·ar~ty or rl"(ll<l.J Itock. '1'hul the otr~pring from both 
1lDioD~ CIln be comr-rtd fJuitfJ wrll. froe from IlDl ooulot from 
tbeinjuril)u'efl".dloranillegitimat6union. 

TOO plaol.8 011. whkh J o:perimeDW bad been r&iIed t1n~ 
t ... o 1IDCt'o-i.-e gf'Jk·rati" .. from ~JlOII~ll Rlf·f,·rtili>!OO. 
..,.111 Ilroo.iuoed 10, 1IIInlli under I D(Ol; In" u the I·ariet, i, 
hichll"If.f~rtil(1. il.8 p......,,,-,nitofl ill. EdinbullCh ma, have hel:on 
.. Ir·fertili .... ' during 1IOU1(1 pre.-i<)1lII g6n('raUon.. Rc'l"cral fIowefi 
OQ two of Illy plan,", "Kero l~timl.lt'll el"OllllOd .. itb pollen from 
a &hort .... , ..... , oommoo oonlip growilll almoIot Yild in 101 
orebanl; ., that tbe era. ... between pilat. which bd b!:-r-n 
lU.t;eet.xl to COIlftiJeralol1 ditrprent oondilioCll. Se11'ralotbl'r 
lowers cn tbe ame tw-o "lanta were .1I0wed to IertiIIM them_'!"ill unJcr • Dtll; .nd Ihil union, ... In.d, es:pwned. il a 
'-litilDlteoOO. 

The e"*Cd and .eU·fcrlililed ... tb", obt&Iaed were ~ 
ddetl, 00 tbe oppoaite aiJea of three pot&, aDd. the IOedliDp 
tbbmed, ., that an equal number were left 011. the tw-o aideI.. 
The lIIIIdliop dwing the fI."'t feu were ...,(, equl in 
IIIIgbt. esrepting in Pol 111., T.ble XCI V., in whkh tho I18Jr
fertiliacd pl.uta bad a decided adva.ntl(fO. In tho autumn the 
plaab were bedded out, in Uleir poll; owin« to 1m. amlin. 
1&aDoe, .nd to OlIOl Illint.t gro"King in each pot. thel did DOl 
~. aud D<1I11O were very Jlroo.iucthe in IeI'da. Bul tbe 
-tita. W"l.:I"8 perfectl, toluai and 6IU for both DdoI. ID tho 
W1owio(( 'Vring I rorord in m, DOUla thal in two or the poU 
lbee~lplaDta.re .. inoomr-raI>\'thellneatiDgeDeral 
appNrau .. e, .. Inti in all th"-'61101.8 Ih"l fIowen.od before tbellelf· 
ilitilOO.L Wheu lnfull flo,rer the lallt'llt flOwQNltemOIle.ch 
*Ie 01-=11 pot ... meMnred, and the number of the flower
_ oa botb .w. counted, II abowu iD the wUowinlt table. 
lheplant.t"Kerelt.n.uru..v'I"cred.lnduotberplaDtawerogrowinK 
__ b,. tJ_ flowen DO d .. ubt wt're"(',,-t bJ i~tI. "'""hen 
... capsule. ... ere ripe the, "IO:re gatbo.·nd Ind oount...od, ant! 
tbell!ll!lult is Iikoll"jllOaholl"u in tho following talilo:-
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'rABLE XCIV, 

The avcrage height of the throe tallest fiowcr-stems on tli() 
cl'OS!lE!d plants is 8'66 inchcs, and that of the throe OB the 
solf-fertiliflCd plants 7'83 inchcs; or as 100 to 85, 

All the crol!9O(llliants togetller produced tllirty·throeflowe:r
Rtem.ll, whilst the self-fertilisod bore only thirteen. The number 
oflhe C8.pElulcs were counted onlyon the plants in Pots I. and Ill., 
for the solf-fertilillod plant-sin l'ot II. produced none; therefore 
those 011 the crO!lS(l(I plailtl! on the opp06ito ~ido were not 
connted. Capsule!! not containing auy good secd.I! were rejected. 
Tho crossed plants in tho abo'l""e two pots Ilro<iU('OO 206, and the 
self-fortilised in tho &rune ]lOts only 3-2 Cll.p8ulcs; or !18 100 
to 15. Judging from tho I)rol'ioll.ll generation!!, tho e~trellle 
Unl)roducti\'eness of tho self-f~rtilised piants in this ex]X'rim~nt 
was wholly due to their haloing been suhjected to unfuvourablo 
conditiOIlll, and to severe competition with the crossed plants; 
for had they grown sepamtely in good seil, it is almost certain 
that they would ha\'o produced a largo number of capsules. 
Tho soods were counted ill twenty cnpllulcs from the cI"Ol'Sed 
plauh:l, aud thoy averaged '2-1'.75; whilst in twcnty CII.])I!ulee 
from tho solf-fcrtiliaoU plants the &\'"mge WM 17'65; or tuI 

100 to 71. Moroover, the seoJg from the self-fertilised plsnlll 
were not ncarly110 fiue 118 those from the erossed plsnlll. If 
11'0 coWlider together tho number of Ci\plSulcs Ilroducod and 
the Il.I'oragonumber of conta.ined ooeo:ls, the fortility of the 
crossed Ilisnta to tho self-fertilised phmlll WIl8 8lj 100 to 11. 
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WotlJUlllIOewhatllgrrotclfoct,1YI rar IIIIr ... rtiliiyitconccrnod, 
'"II prooJuoed by a CfOOI bet-wOOl! Ule two varieUa, which bad 
been loog eJ:poRIl to different coDdilioo.. in COOlllllrilon witb 
.el1-(er1iWiatiooi the ft!l1:ililation baTing been in both caiIeII of 
too legitun.ate order. 

Pl!IMliLA 8lNKN81S, 

AI the ChiDcee l,rimrose is a hetcl"08ty1ed or dimorpltic ))1ant, 
like tbe cowmon eolfSlip, it might l\a\"e been o:pected that the 
fIowCl'll of both fo~ when illegitimately fertililled with their 
own pollen or with that from Bowen on another ))lllIlt of tho 
.me (urm, would luws yielded 10&11 IIOOd lhan tile legitimately 
el'OAAe<.l OO"'Ol1li ami tbat the IIO(.'<ilill£li rniscd froUl illcgiti
ll1lIlC'iy IIt,Jf·fcrtililled eceds weuld hue ba:u 10Ulcwhat dw&rfed 
and It. "rille, in OOlDIJUiaon with the aeedlinp from legiti
mately ~ IE't'da. This boldl good in relatiou to the (e'r_ 
Wit,. or the Jlow",", i bnt to mll1urllriae there waa no di1fcreDoe 
iu growth i.letwoon the olfspring from o.lcgiUmate union between 
two distillct phIUt.s, lind from 1111 illegitimute uniou whether 
hot WL'~n L110 /lOWOI'S 00 tile smno plllnt, 01' ootwoon distinct plautll 
oftbelllUuoform, Butlhllovollholl'll,inthepllporbefororofcrrod 
to, that in Eogland this piant is in In .. l>nonnal ooociition, 
IlUch M, juJging from IlJlIUosoIIli CIWS, would t.'IJd to render a 
Ctofll bolITOUIl. t1l'() iDdiridual& of no benefit 10 the of&priug. 
Our I,lantl hal'll been commonly railJed from aelr·f"rti1il:!el:1 
110...,0.18; awl thol!OOdlingtlha\'egenornlly be(:i18ultiC'eloo loncarly 
uniform conditiollS in pou iugrccnhouSOll, Motoo\'cr, DIauyor 
Ib" 1,IIlUlli llru now varying IllKl chauging their chlofll('tcr, 60 ~ 
1obut.'tJ1lMIiuIt gre-.lcr OJ' leal degree cqual-tJllled, .. Dd iu eon
~UcIICII higWllJe!f-fertile. From the IoIIIoIo(;y of p, 'Pt'ru there 
tan hardly be a doubt that if .. Illant of 1', li,,~, .. ~ could ba,'o 
IlOt.!n procured din.'Ct from Chin.a, Il.IJII if it had iJI.'Cu cn:NlSCd 
with onu of our English I'nrieli()8, tho otT"pring would havo 
BhoWll wOlldnrful superiority iu height nud fortility (though 
)lroool'lll1Ot in tho bcautyof their fiowcl1l) on:r our onliIllll')' 
"." ... 

My Ilrtit eJ:perimeoteacsialooinfcrtilieUlj: roany BoWcrsOD 

kIo,,-Ityll.J and Ihori-lrtrled planta wltll tJ,..ir o,,'n IJOlJen, and 
other fJvwCI1l on Iho AIDe plants with pollen taken [rom distinct 
p1&nta bolungiug to tho IlIUllO ronu; 80 thnl nlllho IlUiOnll wero 
lliegitillllltc, 'fbcro Willi no uniform lind marked dilfert'nce in 

Q 
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the number of 8001. obtained from thClJO two modCli of !;elf·fe .... 

~~~il~~r.:~~::7h~~:~~~~o.t;!~~~o~~::. 
and numeroull 11111nl& Ihul! raieed. nut thero 'If,,", no difference 
ill their (01)1fth, eJ:c.:pting in one pot, in 'll'hii!h the ofl'spring 
from tho illegitimate union of t1l"0 IOllg..flt,.led plant. uceet.led 
ill n d4'O'iJed manner iu height the olf>.Jlring of firnrcl'II on the 
_lUll IIJant. fcrtili>o.'o:i1ritb thcir OWlI pollen. But in .11 fOllr 
IIOU the I,!&nt, rai@td from tbeunionofdi~lillclptan'~ helongioj:\: 
to the lII\IDe form, 6oweroJ. before the olfllJlring from the .,lr· 
fcrtili .... lfloWl·l'II. 

Some long-fltyled and Mort-styled plant. wero now mill('(! from 
purt'll&lil'<.l 1ICOds, nnd Ho""(l1'II on both forma weI'(! 1(1I:itimately 
cl'OlllElli with pollen from Il diatinct plnut; Ind othu flnv'COnl 01\ 
both fonn8 ~rcre illegitimatel,. fcrtilille<l with pollen from tho 
flower. on the Mme plant. The.eros were lI01fn on ol'JlI."'ite ,iliff! 
of Put. I. to 1\-. in the following table (XC,".); • Riol!"le plant 
I.oeinll' I~n OIl e.ch lido. !StYeral 60 .... 1',. OIl the i1~tim.te ~ 
ft)'led and short-tlt,.led Jllanu. deecribed in tho I .. t JlIU'tIj!:ftJlh, 
wero.lIo lC]titimately and iIIegitimatdyfcrtili!OQ(l in the mllunl'r 
just doecribcd, aud th~ir 1IOOd~ were IlOwn in Pots V. to YIH. ill 
Ihe pme table. As the two leU of !Ie«Ihup' did not diffcr in 
au)' .... nli.1 IllII.nner, their ml'tl>!un'mentli are ¢vcn in a -.ingle 
tablc_ I ahonlJ ... M that the l£'ftitimate uuitlIJS in both tueIl 

yi .. lded, II mig:ht baveoc-.en eJ:lleC'ied_ many n .... re JIl'C<Ia than the 
ilko¢timate unioua. Tho .. oolings .... hilort half"fm) .... n JI_ted 
no difference in hcill'ht on tho t .... o lide. (If IIle .. ·'I""t'ral poUl. 
When f\ll1)' {m)1II-n they lII·ere m6llluI"CII to the tip. of their 
lonf::tflt lcawAI, IIntitho ru.mlt h ¢vcn in Tal)le XC\-. 

]11 -.ix out of tho eigllt !lOlU the legitimAtely (I"OIII'C<! rlnuU! 
exoof'ded in Ileigbi by a lrillo tho ilICJ!."iti1Unt~ll .. ·If-fcrtilist.od 
1)lanLl; but the laUer elOC'CdOO the former in two or too pota in • 
m .. re Ilrolljl;l,. markcd mlllnt'f. The arera,:re ooij;l:ht of the cijl'ilt 
If'Jritimatdy c~ pian .. I~ 9·01, and tlUlt of th6 eift"llt ill.'¢-
timatel)' IIt"Ir-fcrtilillO"J 9·o;J in("hes; or III 100 In 100-2. Til(' 
rlantsolltheOlPJXll'itc.iJl"J1rodllOO"I,Mf.rlloouldht'ju<l~ 
hy the eye, an t'q\laJ number of ftowcr~. I did not count the CBI)
snlell or the N!I6da IlroducW by them; but uu,louhh, .. lll, judging 
(I"!:>ffi many pfC1'io\l~ ObReT\"UtiOIl~, tbe plallb! derh-ed from the 
JQ¢timlltcly ('~I aoo<la '!foul,1 ha\-e been eon,id'·ra.b111l1Ofe 
fertile than tholte rrom lhe iIIegitimat~ly eelr_rolrtilim ICeIb. 
Tho c~ plants, ... in the previout cue, ftowered berore the 
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TABLa XCV. 

Prin&..Ja .. ·_'" 

• ·nllDabo.t-ctyled 
IIIOtI.( •. 1_-

n. 
I'nlmMort...l,.led 

" ... the •. 

nL 
r ....... ' .. t;rt.d 

_lI.n. 

"'. I 'romloDc .. tyled 
mother. 

-----
V. 

1',.. .. iII.gltl .... te 

~!r~ I 

' ...... Illegitim.te n I .ho'\'-ltyIM 
motbu. 

nl. 
Fro.lller;lti ... u. 
OII, .. t,.Ieil.~ •. 

VIII. I 
I~.o", 1l1~""ItI"'"te 

louJj·ltylod,aallio •• 

Total j .. lAch ... 

" " 

" " 

" " 
'I 

'I r " 
" " 

'" 

2'27 

• "l(-fcrtilieed planlll in al11he J)oiJI Cl:ooptm Pot li, in .hich the 
two aidOl! nowcl'1lIi simnHnUOOlls1y; and thil early fio\\'cring 
mPy, perhall8, boooDsideredll3ftllOOnwlago. 

.2 
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XXVII. PQLYGONE,R-FA001'VllUM Jo:!lCVt..:NTUY. 

Thill 1)laH! WIUI di>iOOYcnx! by TIild~brand to be ilctcrostyled, 
that is, to pftWlCIlt, like the spt'Cieeof l)rimula •• loug·~lylctlllIld. 
short-,styioo fUnD, which are ",laptcd for reciprocal [",rtiJisation. 
TllcreforethofoJlo1'dnp;oompn.rillonoftilegrowthof thecl'OOsed 
rmd sclf-fortili!illd soedlingJI is not fair, fOf wo do ilot know 
whether tho differeuce in their haighl!! Innynot be whollyduQ to 
IheiUcgitimlltofcrtili>llltion oflheeelf·fl'rlilised.fiowcrs. 

I obl&ioolllOOds by legitimately c!'Qt1King flo1i"cfll on long-styled 
and IIhort-1ltyl00 plfUlU, and by fertilising other flowers OD both 
fOrDIs .... ith pollen from tho !;illUO plant. Rnthcr more ROOds were 
obtained by the formor tha.D by \.he lntter pl'OCel'll; Bnd the 
legitimately ~ Il00(1& were 'heavier than an equal number 
ofthoillcgitjmlllelY8Clr-rt!rliliscd8cc<.1~,inthemtiooflOOtoS2 
Cro6sod IUId lIelf-fertiliMOd soedllfroIU the IIbon-f<tylcd IlIlrents, 
nftergcnuinntingon I!IInll,wcroplnntC'lill}:nirsoll theoppot!ite 
Iilde!! of u largo pot; 811d two simillll' loa of eeod!I from loog
~trled parent. \lo-ere I)\anted in • like manner on the opposite 
sidell ot two other poll!. In all thrw pota tllO legitimatelyeroll8ed 
IIOOdtinS", II'I10uI1 r"w inches in height,worctllllorUmn thesclf
fcrtilisoll;nnd illlLllllJl't<epotstl'oyl1oll"ored licforoihom byouo 
or two dllYII. WJWII flllly groI\'U thoy were nil out down olcw;e 
to the ground, and 811 I ""&6 pre6lled tor time, they ~ere placed 
in a long row, the ('nt end of one plant tom'bing the tip of 
another, ami the tobl length of the lct;itimately cl'06Sed pillnill 
wall 47 fl. 7 in., and of the illegitimntely self-fertilised plllnlll 
82 ft. Sill. 1'hcrcfora tho nvorngo heicht of tho flftcencr{)f;l«'d 
plllutsiulLll throopol.ll WII.I> a8'OG illchCII,nlld thnt of tho fiftecll 
Iielf-fertili6od plants 26·18 inChCB; orulOOtoml. 

x..'X\TIL CHENOPODL-\CEil~.-BETA ''CLGAIlIS. 

A single plant, no olhen gtOI\ing in tile same garden, Willi 
1cftto fcrtilill0 ilS!if,and Iheself-fertili,'lt'dsocdswerorol1eded. 
Socds were alsocol1oolcd from Q. pillutgrowing in thomid"t ofn 
large bed in another prden; Ilnd aR ilie inoohercllt pollen iR 
al>undnnt, llle.seeds of this 1)lautwi1l almost certllinlyhave 1)0['0 
the l'roduct of a el'Ollll bctwCl)u distinct plants by means of Ule 
,,-iDd. Some of the b·o 101.11 of seeds were sown on tbe 0llpo!'ite 
.. ides of two very large poU; and the yonng seedlin~ were 
thinned, 80 tllat an (!(jlll .. ' but considerable number wallef! on 
tho two sidos. These plllnts wero t hus subjected to Ycry sovero 
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competition, liS weUIIS to poo~ conditions. Tho remaining seed!; 
were !!Own ont of doors ill good !!Oil ill two long IIond not closely 
adjoining rowS,!!O that these &aedlinga "'cre pl.a.ood under favour
able oonditioulI, and were not subjoctOO. to aUl Ulutual I'Om
petition. 'rho solf-fcrtilisod seeds ill tlie open b'T1lumi came up 
very badly; nnd on fllUloving tho soil in two or throe places, it 
WIIS fonnd tlHlt many had sprouted undor grouml and had 
tbon rued. No snch caso had. boon obllcrvoo before. Owing to 
the large number of Boodling!! Wllich thlls perished, tho sur
viv:ing self-fertilised plnnlll STOw tliinly in the row,and thug had. 
an ad"llulage over the cros.'IEl<l plauts, whioh grew vory thickly 
in the othor row. The youug plants in tho two roWB were pro
tected by a little slrsw during tho winter, lIud th080 in the two 
large pots wotepillced in thogroonhouse. 

Tlierew!l.s no difference between tho two lots in tho pots until 
the ellJluing ~Jlring, when theyhlld ~roWIl a littlo, Ilud !.lwu !lOme 
of theet'OtlllCd plllUts wore finer aud tllllerthan anyo! the self
fertili!!lld When in fllJl flower their stems were melu:lUred, and 
tho measuremonts are gi"en in tho following table;-

TADLE XCV]. 
Jjetavufgari8 

----I· ']'I 
331 

"I 

In<_ 

" "j 
321 
32 

as, 26, 

I 
"I "I 

-----:~_'_~I-
Totll in inch,. I ~38·5-() 

Tho (l,I'orage height of tho eight crossed phmts is here 
g-l·ro,llud that of Iho eight self-fertilfsed plants29'Sli or liS 
100 to Iff. 

Wilh tellpect to the pln.nu in tho open ground, each long row 
W!lS divi(lcd into half, IlO lUI to diminish the ohllllco of lilly 
accidentlll QdVlllltRgO ill ono l)nrt of eithor row; Qud the four 
tnl!est pilluts in tho two ho.!ves of tho two rows were carefnlly 
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I!electOO and measured. Theeight tallel!tct'Ol!llCd p\anl.!! al'crsged 
8O't/'2,811d the eight tallCl!tself·fcrtiliscd 30'7 inchllll in 11Cight, 
or as 100 10 99; 110 that tl161 wcro practically oqual. Bntwc 
should bear in mind that tho trial was 1Iot quito fair, as tho 
IlClf-fcrtilised ]llImls bad II great advantage o\'cr the crcJllllCd 
ill being much lCl!S crowded in their own row, o~ing 10 the 
large numoor of seeds which had perished under ground aner 
sprouting. Nor wore tho lots in the two roW8 8Ut~OOtOO. to !lny 
mutllaJoompetilion. 

XXIX. CAr..'NACEiE.-C""NlfA WABSCJ:WT(lZi. 

In mOlitor all tho llpooillll belonging to thi' genuII, the pollclI 
is shed before the flower expands, and adhere!! in II rnlW! to the 
foliaooollll pistil c\oee beneath tho stigmntic 8urftwe. As the 
edge of this mlISII generally toUCh08 tho edge or the stigma, and 
as it was ascertaiuod by trials purpoecly made 11ll/.t II very fow 
pollen-graills suffioo for fertiliSILliOll, the present speciee aud 
Ilrobably all Ule others of tho genUlj are highly IIClf-fcrtilo. 
EXOOI)tioDll occasionally occur in which, from the atamen being 
Glightlyshortcr tllllIlUljUal,the pollen iadepositedalittlo OOnen.th 
tho stigmatic surface, and such Dowcrs drop off unimpreg
!lated unlCM thoy are artificially fertilised. Somctimea, though 
rarely, tho lltamen is a littlc longer than IlImal, And then the 
whole stigmatic surface gclB thickly covcnxl with pollen. .As 
somellOl1en is gcnernl!ydCJlOllitcd in contact with the edge of 
the stigma, certain anthon tuno concluded that tho flowel'll are 
invariabJysolf-fertiliscd. This is an ex:traordinarycolleluBlon, 
for it implies that a great amount of pollcn ill produced for no 
purpoee. On thill view, also, the Iflrge &7.0 of the stigmatic 
8nrfaceiaan IlnintclligibJo festuro intho lItru.dnro of tho flower , 
lUI well &II the relative ))OSition of all the parill, which is Bueh 
that when insecta visit the flowers to suck tho copious nectar, 
they cannot fail to carry pollen from ono flower to another.· 

I'~~'u~i,p~~~. ~n.r~~. §.:{~:: 
lilloOpinion.' 1870. p. llW, the 
.lnlCturo of the flow,," in thi~ 
genua, but be "ail mi~taken in 
thinkins tl,at IIClf·fertilioation i~ 
irnjlOMible.nlleullll the "'If Ie of 

W~r~i~~:l:t:!~ ~,i~~:,,~::! 

are fNtilieeo:l inthebnd.andUlat 
aelr·r"rtiH""lion;'ine,·itable. I 
pre.nllne thai they .. ere nli~le(l by 
th .. pollen bo·ing depooil<"o.l at a 
>"·r~· ... rlyptrindOtltl~I,i,til,_ 
• Journal of Lillll. Sue. &t.' >'01. 
l<: 1." :;5 .... d 'YariabiliM dctl 
1-."I'I.'oeo,' ISGS,p. 158. 
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According to Delpino, II(d e,+~riy vi6it tho fto\\"c ... in North 
H"iY,hullh .. "oneverll«'nanyiu.-edvisitingtheOI),,·e ... oftbe 
I'"",~nt JI)t'<"ie. in my hotbOl..;!, althougb manl plant. grew 
Ibcfl,l Juring ",'en.1 YESrL Xevertbel_ too.e pl.an~ I)roduood. 
1,lent, of ... v.I, .. U)('1 like .... di,l whe'll. eovc"-d lo,. a nH; the,. 
are therefore fully cal_ble of 8Clf·("rliliJllltioD, aDd h,we probably 
hren IIClf·fertili ... ,1 in thi6 oonntry for mauy gcn('mUOllII. All 
tllI'yare eulth/ltcdinllOl.e,and .. renot exposed 10 oompclilion 
",ilh flurrouwlillg J)lanlB, they huo ... Ieo l«n 8ubjlll"lt'<l fora 
tf,nai..w-able lime 10 lIOUlewhat uniform I'lOnditionll. Thi~ there
fore, ;. a t&8O eut'U, parallel .itb that of tho cnromoo pea, in 
.hich ..-e havo no right to 61)(1('t much or any ~ froID 
intorcroaing Illan'- thUll d~ndoo and thus treated; and 
110 ~ did (0110"·, eJ:ool)ting 111II.t tho cl'I.lIlII-ft.:rliJiIlO(I flowers 
yil'ldoomtherlllol"!)lOCdstluUL tholJelf·fertililled. 1'hi.speeiOB 
.... one of Ute earlier Ollel 00 .bleh I experilDI'ntoo, and l1li I 
baJoottbenra;,..,J aliI IJeIf·f",rtili-...J planla f"f"Vl'ralh~ve 
I(l::nerati008 UnJtf uniform oooditiolla, I diJ not koo. or even 
'll5poet that aneh t!'atmont.ould iDt.-rf"fI,l.ith the .. J.-an~ 
tobepioed from a nOlI!. 111"" tbefl,lfofl,lmucll .orpru.ad lit 
thoc~lplatlt'tlotb'1'OwinglUorovigorou81ythllnthellClr. 
fl'rtililled, and II largo number of I)hl.llta weI"!) rail:oo,l, notwith· 
);!aDding that Ulfl II,,*,nt apeeM. ia an extremely truubl.:lnlC 
OIMII to experiment on. Tbe IIIleda. eyen tholll 'll"hieh have boon 
kin/( -.k...i in .a~r. will not ~rmil .. te well on bale And; and 
th",oe tlul.t .ere 1O .. ·n in flO'- (.hit-b plan I 1I"M fOl'l't.Wlto folio.) 
/t"nuinllted at ,·,·fY unequal interval. of time; IlO tlUlt it Willi 
dillirult to gut pairH of the Sll.IUO Olllct ago, lIud nHlouyliOOdlillgll 
hatl to be tJulllod up and thrown away, My o1llCrinlt'UIJi were 
routinnoo during throe IUc:ce.iyO ~DN ... tiooa; and in e.eh 
,. ... ~rati<ln the .If·ft:rtiu-J. ))!aula 'll"cre again .. If·r,,rIll-.I, 
their .... 1, I'rop.·nito ... in thi, country having probably l>eo:n llelf· 
f.,rliliBal for manYI)reviol18 p:'{'rll'rationll. In ea.eh !(t'n,'ration, 
alllO, the ... ~'(II)lanta WCfI,l (crlilial'd "'itb pollen from ILnother 
el'l."'IICd plaut. 

or the 1l0Wl'rs which .ere el"Oflle(l in tho three ~lIC""tion8, 
tak'!I1~th ... r,aratherlarp:erl\ro(W,rti .. nyielJeo.IeallllUlellhan 
d .. llh ..... hie!l .ere .. If·(,,rulit;o,J. The -u. ""ere counted in 
f"rty_ven C'fop!lUICIfI from the e~1 Bowel'!l, and they con
talnoo on an av.,rage 9·9;;; -u.; ..... Iu.·reas forty--eighteap8uICli 
from tho IIClf·fcrtili8Q(l Oowors oontained on lUi IIVCrllb"EI 8'45 
lI'l-dai Of all 100 to 8:i. 'fhefl0ll(bfromlheel'Oll1led flo .. ·erlwere 
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not hcavier, on tlHlOOIltl'1lrYIl HtIle lighter, than thQIICfrom tho 
llelf-fertili .. d fu)1\'CrfI, IIII-.rall thrice...x>rtained. On olloueeM.ion 
1 .... eighod !r~ of lhe ("~ and 106 of the 1I!1!·r,·rtiliatd &ONh, 
and the reiatino ""'lJrbt 01 an equailiumher WM lUI 100 for the 
e~ II) tnt"G ,." tbe.elr·rertililed. With ot,h(Ir p1&nlM, .... brn 
the -u from the .. lr·fl"rtililoo,,1 nowe" 1Ircre hM,';"" tban t1~ 
from the ('~~I lIowel'll, l hi~ "Pll1'.roJ to 00 d\lo gcnc",l1y 
to fO'l .. cr lun ing been producod by the IOiClf·r ... rtilU!cd f\,)WCI'!I, and 
to tbeirhal'ing been in OOlllelOOIlOO bcttcrnQlIri~"(d. Bntin 
the ~'nt ilwafK'e the -u. (fOOl the ero.d eaf"lllJeII .. ere 
llepara.ted into 1..-0 1ota,-oamp!1. ~ from tho· caf-uks 0'l0-

tainilllf O~ r.lUrUen -u, and tho .. £rom car-ulul «>ntaininll: 
uude, rourli'O'li -t8, and the.,.b from thl' nl<>re produeti'l'lI 
eaJllulOliwortl t ho hcavierof tho two; 80 that tho abovll uplnna
tion hcrof.ils. 

M pollen ill dqX*iled at • v~ry earl,. ~ 01:1 till' pj,.HI, ~ 
rally in too~ witb the WIn'IIa, .,.. fio1rerfl .bili<t "till in 
bod 'IIVtI eutnted for my first experimdlt, and -.rete .nerw&l'ds 
fertililed .ith ,JOIlen (rom a diltioet planl Otb<·f fIu."n were 
(crtiUaoo with th('ir own poll('n. Fr'OIll tbo .... 'n lhu~ 0\1. 
tnined, I , ur«-«ledinrtluinjl;onlytllrtfl.-il1lo(lllrmt.ofeqllnl 
ago. The Ihl'l'Q crffl8ed !llnnt. averaged 8'2'7~ jn('h~, Im,1 
tbe tbroe.el(·f"rtili_l lf.!·(j(i int'hfla in beif::bt; 10 tbat the,. 
.f!I'O ~1 $'IDa!, the ero.ad ha~n$! • laIq:bt ... Innlaf!e. ..u 
lhe Ame l'Mult (.,llowId ill all three (:eDCnti ..... it W09lJ be 
IUperfiooua to gin! the height. of all tho ll!anll',.nd I .ilI gi"l'"O 
onl,. tllo.,.el1lg('ll. • 

In ordcr to l"IIi!!Ocl'()/!;I!C(inu<i lll.'lf·fcrtilil1(l(il)hmt.ortholO('ond 
gtDC1"DtioD,80IOOflo .... ·enon tbo.hovo('~il'14ntll.eree~,,1 

witbin t.tnly·r.,ur bouJ'fI .ner Ih.,,. b .... UI.oanJ .. 1 witb pollen 
from a diatinct I,nnt; and thia into·rn.\ would J,ru .. J.J1 DOt be too 
grat to allow vC~ertil .. ti"n beinll: e« .... t1l81. :';'ome ftoWl'1"I 

00 the ~1(·rcrtililOO plaub! of the IMt (:(,Il('ralion .ere .1110 llel(· 
fertili&ed. From t!te60 Iwo lolJl of IIOU!.ls, len e~11 amI t ..... ('I,.o 
IIC lf· ('rlilil!('(\ plnute of cqunl RI{NI Ir(,f'O roi~l ; IUl,l th_ were 
ol('MDreti . ll£'U (ull,. gro .... ·D. Tho ('l"OIfIIIl'o l l1"frRll;l'(l86·00, .Dol 
tho .elf·fertil*" .1'Cnlgal;n· t~ iDC't. in bI;~t.t; 110 that here 
apin tbe t.o Iota wl:re ~rl".tu.l i hnt the -elr·r.:rtiliaed had 
• &tight W'l"llll.an. 

In ord('r to raiiO plant. of thfl thin! ~llI'TItion,. loetter plan 
was(o!to .... ·()(I,.n(\flowerfl on tho t ro8lltd plAnt" Or tho AeeOu,1 
generation were aelectooiuwhitht hOslnmcntr .... ·erotooshortto 
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reach the lJtigmae, 80 that they wnld not pDIIIit.1y have bren 
III'lf-f,·rtili......!. Th«Ie flower!l .... ere el'Ol!W'le{l ",ilb pollen [rom a 
dit.ljnetplAnt. FIo",ersonthel!el(-fertil~llllan"oftbelll'(X)nd 
~n"r&tiou .... ere&l(1l.iu ... ·U-fcrtiliaed.. From the two lot.II oflieed.ll 
IIIUII obtaiDCd, twenty-one ct"OfI!IeIl aud nineteen l!eif·fertilieed 
plantll of oqllal ag.l, and (onning the t11ird ~lIer&tion, were meed 
in fourteen large ]101& They were mcuured when fldly grown, 
alldbyau()(lti ehalleetho 8vemgo h('iglltoftho two Iota WlIII 

enetly tho _mo, nu.mely, 35·96 inches; 80 thnt neither Ioide had 
tho Icu\nd"8nt&goo,·er tho other. To tl'flt thia Mult,all tile 
I,lautaonl.,thlide.iutenouto( the.hove fourteen pots were 
cut down aner they bad flowered, and in the eo.;uillg year the 
aieme were l\¥IIin Ili(lIII;urOO; and now the I'roaeOO ])1ants ex
Dl'01oo hYlllittle(viL,l·7 iociJell)thollO·\f·(ertilillcd. Thcywere 
-.gain cut doorn. and on their flowering for the third time, the 
IIEllf·fcrtili .. o.I "l&llt. had a slight &Jvanlage (ViL, 1·&1 inebes) 
o .. cr the enx..l. lIenI'C the Molt arrived at ",ilh th_ plllnts 
dllring tile 1l!"(''I'iona trialB W&ll wnfinnoo, nBlI\('ly, tha.t neither 
lot hllJ any d('('iliNI adl""&ntllge over tho other. It mny, however, 
be worth l1I('ntioniug tllllt tho IIClf-fertiliO;o."I plRull1!1howoollODlo 
kndoneytotJt;1\\"l.r1Jcforo theel"06llCli plrm!>!: !hi8()(.'{'lIrrod with 
811 throol)fliflj ofthc first genClution; /lnd with the cnt down 
1'!IlIl\l1 of the third generation, a 8t'lf·fcniliIl8l11l111llt ftowcred 
fil'lltin nincout of the twel'l'epo\l1,whiM in the remaining thre6 
]X1I"8e~IJllantftowerodlinrt. 

Hwcooruoio:t.·raU the planr. of the tllroo I;Cncrations taken 
~th('r. the thirty-four CI"Q('I....oo plan ...... cl"llj,.'C 85·98, and. the 
th.irly-four .. If·(,,nilifrUI plants 36·39 inch611 in hei~htj or &II 
100 10 101. We may thcrefore conclude that the two lots 
~_.l ('<I\lal po,"cra of powth; and Ihia 1 belio .. e to be tho 
mlnlt o( long-OOlltinued .. I(-fertilisation, ~ther .... ith upolnu(j 
to limilar oonditiOnl in eacb jrellcration,80 Illat .n the indivi
duall had /l()(lllIrcd a closely ~imil.r constitution. 

xxx. ORAMINACEll::'-ZlIA MAYI. 

Thill l)lallt iR monceeiou8, and W&II .. lceted tor trial on tbi8 IlO

oonnl, no other lurh plant hMing OOen ClIx,rimcntc..J. on.- It is 

• lIi1d,brJ,n,1 ......... rb Ib.t ,n&letlou ... tandinj{abo .. ethe 
thu 'p&eiM \lei."" at .II,.t .igll' rc~~ n .... tl"ll: but IU"ct~y i' 
adalM"lo ber,·rt,lool !.>ypollen wUot /!"Il.·rally be r,·rtiliad by 
rn::a..lhe.lIHIl'lallt,o'll"inglOtbe I>oUeofrt.CDlonliworl)lant,ullie 
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al90ancmophilou~,or iij fl·rtilisffi loy the wind ; and of such planlll 
only the common lxoel iIfIli 1>('('11 tried. Some plantll were raised 
in the greenholl>'e, nlHl were crotl8l'd with JloUen taken from a 
di~tinet I)lnnt; Ilnd a I<inglo Illallt, growing quito separntely in a 
diff~reut pari of the bOllle, \\'fIIl allowed to fertilise itself llpon
ulDooualy. The &et'tla thus obtained were l)lacOO 011 damp IlIlond, 
and l1li they gcrlliin.ll>d in pail'lJ of equal at;e lrere planted on 
the oPllOtilte &ides of fuul very l.rge I)()U!; IIO"l"erthelCS8 tbey 
were oonliiderablyerolll·dcd. The potawere kept in the hotbow;e. 
'l'he Illauts "'ere first mCMUrOO to the ti lJe of their leaves when 
on1r betwoen 1 and 2fl'Ct in height, lUI8hown in the following 
tuLlo;-

'l'ABuXC"Il. 
Zra'1lU1y·. 

.- 1m i~J 

" '!() 

" " 191 ::1 21 ~ 

"1 "I 
"'I "I 

"I "I .. .. za "I 

" " "1 I~I 

" "I 
12 " 

Tuuli .. i .. <b .... 

Thefiftoenc~JllllntllhcreB."\"crage20· 1!),.ll(lthofifteeu 
BClf-fatililied 1)lauU! 17'57 inches in IlCight; or WI 100 to 87 . 
Mr. Galton made" graphical reprC>;{llliIlIiOll, in It.ecordanco with 
the method dCIICriOOd ill the introductory ehal,rer, of the abo'll 

male 60",1'$ u.""Uy .bed thrif K. AtAd." Ikrlin, Oct. 1872 
IK>llen before the f~",aIe ""wer' i,.H3. 
are matu,e: 'll'l<oalobericht "~r 
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mOOllnrom{'ot8,l:loDd adds tho 1I'0l'(ls " very good " to tho curves 
thuaformed. 

Shortlyafterwardll one of the {'1"088ed pmnt. in Pot I. died; 
anothcrlJeo::amemuchdilleasedandltunted; and tho third never 
growtoitsrulllleight, Th{'YlieCllled to ha"e been all injured, 
I)robably by some la1'\'n gnawing their roola. Therefore al1 
thoplunlllOIl boUISidcsof Ihis pot werercjock.>d in the subse
quent mcaaurementa. When tbe Illanb were fully grown they 
were again measured to the tip!> of the highcat let-v6fl, and the 
eleven Ilr'CIII8ed planta now averaged 68'1, and the eleven IiClf
r"rtilOOI plants G2'S.l indl6fl in height; or 88100 10 91. In all 
four pots IL er'08llCd I)hmt flo\\'ero:l before any ono of the aelf-fer
lililiCd;butthrooofthephmllltlitinotflowcrntnll. 'l'hOllOtbat 
f1O\\'orcd w~ro 1!.1f!O UlOOllIll'~.J 10 tho summits of tho lUule flowers: 
the ten croeaed ))llLnhla"et1Iged {;(j·51,1lIKI. the DineliClf-fcrtilised 
)\lantaGl'L9inc~inbcightiOrIl8100to93, 

A large Dumber of the I18me croMed anJ IiClf-fertili8etl seeds 
lI'ere 11011'11 in the middle of tho summer in the opcn ground in 
two 10Dg rows.. Vcry much f"wer of the 1iC!f-f..,rtiliacd than of 
tho ero!ll!(lu pllLnts produoo<l flowcl'!l; but thOl!ll thnt did flowCt', 
lIoll'Cl'od almost siUl\lltlllleously. When fully grown tho teu 
tll.Uc.<;l pIllute iu each row were selected and mClLliurcd. to the 
tip!! of thl'ir highCtit let-vee, 8/1 well lUI to the IJUmmita of their 
male ftower1l. Th.:! el'Ollled averaged to the tillll of their leaves 
6-1 ineh6fl in bcigbl, and tbe aelf-ferti\i!SCd U"GS, or as 100 
to 83; and 10 the summits of their male BoII'en, VS'96 and 
43'45 inchCti: or Ill! 100 loBO. 

PIiALAIIIIOANAUltSSlII" 

IliIdeLrlllld bas 11110 .... '11 in the paper referred to under the 
last 6JlCCiCf!, tlUlt this llcrmallbrodite gl'IlIiII ill better adapted 
for el'06ll-fcrtilisation thau for liCit-fertilisation, So1'eml)}lants 
WCI"I;l rniscd in tho grccnilOlUlO cloaetogclber,an<l their lIo'\\"el'll 
lI'eromutuully intcrcro6!llld. l'ollcn from II.siuglo phUltgrowing 
quite lIe))IU'8tcly W88 collected and placed on the stigmas of Uw 
-.rue )Iianl The seedt! UnUlI)roduced lI"ere I'elf-fcrtililll'(l, for 
thl'S were fw1iliacd with pollen from the BIlmo lllnnt, but it lI'ill 
h.o.\'(1 heen a mere ehllneewhcthcr "'ilh pollen from tho IlIUllO 
lIowors. ]:Ioth lois of soods, "fter b'Cnninating on J;Rnd, ,,"ere 
planted ill plLirs on the o)l]lOIIito ijidesof four pot", whicl1 WCrtl 
kept. ill thogrccubou.se. Whon UlO ))iante were a liltloovcru 
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foot in heigM they .... ere meIIoIIUred, and the rJ"Ollled plant. 
.feraged IS-SS,_otI tho 1Il1(·fertiti8ed 12-!Y.I inche. in height; 
orMlOOto92. 

When in full flower they were again meuured to tile ex· 
lromitiCII of their eu\mJI, AI ahown in tho following table;-

T&'IILI XCHll. 
I'It"J",~ca"orlftu':' . 

1m ....... ". "I 

". "I ". !; .. 
" .. 
Sil " " I " ., .. 
---l 

"'. "I 
" "I 

8t~' 113 

Tho eloven ero.ed plant. now a'fcraf;O:i SS'!J, and the eleven 
IIIllf-fartili.cd plants S;'j'G!l iuchCII in height; or u 100 to !Y.l. 
whkh is tho same ratio a. before. Dilfuenlly to what oeeurred 
with tho maize, tho cl'OI!A(l(l ptante di(\ not flower before tllO fOE·lf· 
fertilised i and though both let. 50wcred Tcry poot"ly from 
having been kC)lt in potl in the green}wtule, yet the .,tf·fertiliet:o.l 
plana produced twcnty-eigM fto ... cr-~ wbiJat, the ~ 
produced only t'll',,01,1 

Two long ro""l of tho lamo lIOOI:is were 1101111 out of doon, and 
('&J'O .M taken that they were 1811"11 in !Warly equal Dumber j 
but a far gre.ter numbero! tho e~ than of the lIelf-fertili..t 
IIOOd.. yieJdlld plant-. The .e1r-fertilillOCl Jllanll were in oon_ 
lMlquenoo not 10 much crowdod ... the rro..>d, and thull had an 
Ad'fanlage O1'er thMll. When in full flower, tho hrclvo tallelit 
plAnt!! were carefully !leioct6[1 from both ron and mea..ured, 
lUI abo'll'1l in tbe ft)llowing tablo;-

(C) Th ComDlete WorY of Charles DerWin Online ~ 



CRAP. Y1. I'IIA,I./L1II5 CANARlEN!;ltl. 

TABU XCIX. 
l'~alar" Mooritluil (fIrou:iuy in th~ opm !Jrt:III.11<i), 

In<boo, 

~I .. 
EI 
~:I " ,. ,. 

l~i 
33 

" '" '" 33 

" 3~1 

'" '" " 

237 

Tho twclvocl'l.lllO!ed plll.nta her(l Averages:.'78,and the tweh'o 
self·fertilised as'a inches in height; or as 100 1003. In this 
casolhecl'Ol!lM.'dplAul8f1oweredrnther befvre tbeself.fertilised, 
and Ulua dift'creol from thOfle growing in IhH pots. 
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CHAP'rEn YII. 

SI"JI>lAIIY or Til E 11£1011'1'11 A~-n Wl:10llTII or TilE CIIOIIilED A::.-n 

SI:.LI'.rEIITll.lSt:D PUST!!. 

Numkr of ~peeie. and plants mea.8n..w-Tablell givcn-I'rclimim>ry 
remark,ontileoff8I'rinlOofl'iant.scf'083C(lby&freshgtoei<-Thirteen 
Cltl!eO ~Jleeially oon~idere<l-The ttrceu of eroollli'lg & IIClf_f~rti1i.ed 
1'1."teil"erbyanoth~rl«lr-fertmilCdl'lantorby.ninwrcl'Ollile'(lplant 

of the old atoek-SnmmBry of the ....... "Its-l'reliminury rcma.b on 
theel"Oll!l<)(lu"deelf-f~rliliilCd phnt.s of the Ij8me8tock-The '''-coly
SixeIeel'tionuiease8oonsidcrod, inwhkhlhocMllI!e(lpl&nu,didMt 
cIeee<:\ greatly in hdght the eelf.fertili-t_MOIIt of Ihelle _ 

_ hown ooi 10 he real ex""vtiono to the rule that eroe!l-f~rti1i$fttion 
ill henefldl'! _Summary of ....... ull!_llelative w~ighl6 ur the ero.ooed 
and ee\[-fertilillCd pl&nt&. 

'l'm: details which have been given under the head 
of each species are so llumerous and so illtricate, that 
it is necessary to tabulate the results. In Table A, tho 
number of plants of each kind wbich were raised from 
a eross between two indi\·iduuls of the same stock and 
from self· fertilised sO('(ls, together with their mean 
or average heights, arc given. In the right-hand 
colnlllll, the mean height of the ('Tossed to that of 
the sE'lf·fertilised plants, the former being taken as 
100, is shown. To make this clE'ar, it may be ad
visable to give an eXlunple. In the first generation of 
Ipomooa, six plants derived from a cross between two 
plallts were merumrerl, and their mean height is 8G · 00 
inches; six: pl,mts deriw~d from flowers Oil the same 
parent-plallt fertilised with their own pollen were 
measured, and their mean height is 65 ·66 inches. 
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l~rom this it follow!', 8S shown in tho right.hand 
oolumn, that if tbe !!lC41l height or the cJ'Oll8Cd planb 
be taken as 100, that of the self·fcrtili.oo plants is 76. 
The mme plan is followed with all tile other species. 

'fhe croll:lcd and self·fertilised plants were gcnemlly 
grown in pots in comrlCtilion with one another, aIlcl 
always und('r as dO!'!'ly similar conditions Il8 could 
lx- attained. They W('f(', howe"(' r, 8OIDctim(lfl grown in 
selklratc rows in the O]>('n ground. With IICVCmJ of 
the spcdcl4, tho crQIlSCIl plants wcre again crossed, and 
the self·fcrtilised ]>ll1nl8 again self·fcrtiiised, and tlms 
sueeeSlli l'e gCllemliolls wcre m;!JC(1 and JnC'nlIurc<l, fllI 

Illay be 8('('n in 'J'ablo ,'\. O"ing to this manner of 
procced;n~, the cror;:~('d plants ~'nmc in the later 
genemtions more or leti closely inkr-f('lat"l. 

[u 'I'nblo B the rt'iativc weights of th!' (,roll'!('(i and 
llf'if·fcnili8('(i plants, after they had flowered and lm!i 
heen cut dO"1I, nfO givcn in the f(,1I' cast's ill which 
thcy were 88C{'rtaiu{'I1. The results are, I think, more 
~triking and of greater .,-alue all c,-idcncP of constitu· 
tioual yigHur than those dedul'cd from tho relath'o 
IJeighta of the plnntso 

Tbe m08t important table is thnt of 0, as it includes 
the l'('lativ6 heights. \\eigbts, aUfl f .... rtility of plants 
rtliscd from parents cfO:W'(i by a fresh stoek (thAt i~, by 
non·related plants gro"-n under dilf('rent {'(mriitions), 
or by a distinct sub-\"I'riet~·, ill {'om\larison "itb selr
fertilised IliAllts, or ill a few cases with Illants of the 
same old stock inwrcrotsed during s('\'cral gellcrations. 
The rclath-c fertility of the plnnts in this aud tho 
other tables will be more fully oon~i(lerc<1 in 11 future 
tohaptcr. 
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1'.\IJ1.e A-.... amlin .. ed 

'1"'''1' "." 20 ~O'08 ~O 27"71 

82:;"92,823"M 
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I 1 ".~ ''I 1'1 !! i~ ~i ;~. !I ;-: .§I j~ ~!~ 
i"i ~ ",l!.xl :isH 

I
"' ,~ '~11 '1<-jl r 11!i !Hi 

Oi.nth ... eo..,.OlohVlJu.-."mbeTI'-I- ----

". I annR" he".bl of all lb. 31 27 37 ~612:' 18 .. Iooto 92 

II,L::':: ::r~:n;~IU • 14 13 2:; 4 14 43 , ,,109 
!'eIMgvalum'vad.. ,7 _ ~~'3:; 7 16'62 " "U 
Trof"'"<'lom ",'nuo,. ,8 ::;8'43 8 46'OH " "i9 
llmaaatiteotd"ugl .. ,i • , ' , 16 ;1,'46 16 IS'&:' " " 79 
Lupia ... I~Ieu_2I1dguu.tio., 8130"& II 2:;'21 " ,,82 

Lu~:::.r~:"I,- ~la:U ,Of , t .. ,~} ~ 135 ';;0 3 .'11)';.0 " 86 
!'h_h .. multi/lorul. " I:; &;'00 :; 82'35 ., iI6 
"j,Um .. I;"Um. . • • , " -34'62 4 :.19'68 "II:. 

i:'<I:.';:i~;lu: ~~'i~" --: .:nal,I}1 6 " 46 

"'NthamOUllOOl"'rllU-the tb_I' .uniron 00 ucll lid •• fter th_ " 83 
yea ... ·gro ... th • ,' , • , 

:;::~~ :~;:::,na ! I ~~:~11 ~~:!; : ~ 
11<Irtoni~ au...... .. , 8 ';!4'62 8 26'31 .. ,,1"7 

~;~:o~tg:::~u~ : : : 'I ,2{:;:} ,2{':;:}:: :::: 
~~::tt~1~~~:~ft'.o~ .. a:} ~ :::~~ :' ::::1:: 00 

S!'.,,,ulari •• ~ulum , • , ' 14 Hl'28 4 18'91 
1~,I ... lia nm __ ht 'e ...... tian. 4 22'2.', 4 18'S, 
1~.I .. lia ram_-2ad geaulltioa, 3 23'33 3 19-00.1 
[."belillfulg<a_htgODeTlltion 2 34',,, :l 44'2:' 
1 .... b<lia fuh(~D._~nd g~n.rati .. n 2;j 29'~~ 2,1 27' 10 
)I..m"l'hll~ i.,i~.i-J\alf-grQ"·a _ I~ 1 L -10 12 :;'~:; 

".;;:~~Iai~ig~~th,e~~ull:} 
nongool!id.al .. , ""lnaal''''"ttal.t. _ , , , , 
I'~tu.iariol.cea--htgue .... tioa , 
l'. tuDi.1"i"I .... 1I-2ad~utr~h" •. 
J'.tuni.,-i"I __ --3rdg.a •• ati"". 
l'elunia.ioIAClA-4thKeatratioll 

2n-68 
12-;~ 

:; 311-110 
440-.;,0 
8 40'!i~ 

U 46',9 
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'f&DLl'l A-ronlin ... d. 

------
I-I}:: .Y~::-;;:~lIr~e"~~'II:} 13 '4,74/13,26,117" 100 to 6(l 

:::~~~~:~~:\:~=t~t ,::~:~~ll~~n',} ~~ :;:~~ :~ ~~:~:I " ":: 
laOpf-"gNluad • ••• " " " 

I'dull" "Iolu ... _ Nom"", ""'1 
ue~ htls:htof .. U Il" plulf; 67 -&6':.3 67 SJ'I!! .. .. 71 

SI~,-:.~~~t:h~~";'j,,~ • 18':;01 • J!!';,\ M ,.. 17'1 
~; ..... ,j ..... u.bKum-~DdreM .. t"'lI 9 .',:)'14 7 :'1-78 ~ ., 96 
:-;i<oot"Dm, .. bacu"'_1rd~D.nul, .. 7195-2.';17 .9'60 " .. 83 
!\ieotIRULRbaCUm.-3.rd goaomlI0D} 1 70'18 0 71'3U[ '" 

b\l~ r. "i'~."l f,'Q'" " ,I"tln~t I'h.nt I " " 
IIyullr-helghLor.Uth. plauto 27 63'73 27 61-31 ., ,.. 96 

Nicotlan" tnb.cum-humber .n'll 
or.s"'nl ....... _ • __ •• 

C,.., ...... IIJ1ft"leum. · 8 9'49 81 7-:.(1 •• 9 
Aupll;.aoIh ... _ _ _ _ _ ti .:!-2(I 6 3.1-;» ,.. 6\1 

l'~;::. ';~~~ •. d;~;:'} 8 9-01 ~ 11 .• ' 

:W!:~~:2~:·:::~~ di~~,:JI 1: I ~!:: I! :::.~~ :: ~~ 
IlotllYullC .. l ..... ill.0I"' .. 'rou .. ,! _ 8 30-9:! II 30'.\1 ,,!J<.l 

t"';::::I::;i:"'-:-I'I:"II ... r~b~} 34 ~'98 34 36'39 .. 1111 

z."::'':i'; .. t;"'o;::!:-I~r:'I~-} 1;; .. &1 

~h~·I~":;:O~~~ ~':::~~~::I · Iii" of leR~es_ _ • • • • 
7 ... , ...... ____ .. hea full ,ro ..... oner I 

th. J""lh or lOme, mel-'ureo.! II> 
tlr- .. rllo ...... _ •• , _ 

Z....:::;;(I:u~;. ~r'7:~!ro,UD 1:1' 111 WOO 
~~:!:(I':7;;.;:foll:~e~ro_"l1d:} !o3-lIS 
f'h.].rio~".rieu.i.-IQ)lOI. _ . II 3S-011 
I'n~IRrI.""uarleD.io-la0fH'ngroUD" 12 3:;-ji:\ 

.2 
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TABU: D.-Rtlati" WtI9AU fI/ I'fa'llU/rortt P(lrfflt. croaed v.-itA 
Pol/~,,/...- t!i.HIld I'la'llU rIf t~.IIIn1.~. a .. " &If-imiJiM.d. 

IUJlt:!! 01' I'UIfTS. : )i_hot 'If_ ..... , w ........ 1M 

________ I ... ~I~.E~:~·":' .. ~ 
I~nr~'~~-~lu~ ~r t~. ~Dl~f 6 I . 
\·=Il .... ~ ... ~w:'ol~W.ft-:-.} 41 
Il.....,.o ... _lllttoe .... tioa .. 

:;;~~~~:;.~;r~I:;:;::;:~t~;~1 19 ]19 
r.o:;: ;:=;h~ ,o.oe~t~ ~rfI~. i~} 8 
n-lo. ..sor.ta-hl rural ..... oIe-l 

_.d.ed {fMG. 1Ii,llly .. Ir·r~rtl" 19 
rl ... I." ....... I.p""' • . • .. 

I:~-t. odonu.-ht .o.ontioa, d~t I 
5«n,led{roon ... ",I_I',"leril' plnl. ~O ~O 
Irro ... qlllJlOu. , , .••• 

OiaIIlb .. caTyophyU ... _plu,. or lh, ' 
3n1~"'-"""'1 

r.~~l::'-:-~~ ~r ~"'. r;1~} 
1'-='*t~~-:::":1I.M. ~t~}1 10 

' .. tOO~4. 

" t1 . " 
,, 118 

" 21 

" .' 
" 6, 

" 99 

,.49 

,. .!"l ... 
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TAIlr.lC C,-Relali~ IJd9111~, W~ight8, aHd Fertility ()/l'laflU /''fWi 
Pan"ls C1'OiW by a/ruh Siook, arul/rom ]>(""1'11. dlher ~/. 
f~rWt.W. (1r inter~rotwl wilh Pla"j~ 0/ th ~ wme Sloc"', 

,,.mm. P"""~' _ •• ,'"., "~ 
p!J.QulQttrc......oe<! fot"loogen 
e ... ttoD, and thea c..-! by. 19 Sol 03 
f_h Itock, compared ... ith 
plaalJlofthl.)th,DterenNiOed 

"::::":::~'"' .. -"'.''"' '~I pi.nbUlterero .. cd for ''''UKon 
er"honsno,1 then tr<ll!J!od by " 
fr .. h otock, comp. red WIth 
planu cf the 10th 'nl~r.........J 
g~ne.n.tloD, In fertllit,. 

19 (lS·78ulOO·.., ,8 

I" ,," 
:f~~ .• f:,,~,;:;~/~~h~ygRe~':h . 28 21·62 19 1044- ,,~2 

)I;mll,uIlo,eO_lJ.pr,ogOfP'UU1' 

otocl<, compared with 1'1",,\.0 of I . 1 " 
th~ nth ~elf.ferli!i.ed geuerntion 

~1;",,,,,,,,uteO_ffspriugotP1BnlJll 
.. If.fertilised for e;gh~ gene ... • I 
tioa. and then crosoed b,..freoh " ,. 3 

~~-::~;h":.~rr.~I7'!bg~~::'~iO:~ I" .. .. .. 
infertility ...••. 

~lim .. l".lul.u_fl".pringorl'\Anu I 
.. If·ferLilioedforeigbtgenerll' 
ticn.nclthener....edbyafr ... h 
I~ock. compared with the olf· 
.pting of a plant .elf.fertlli ... d 128 21'62 27 112.2°1" ".~G 
for .igh~ geoeratioos, and then I 
interer.,....;! with Rnother self. 
fcrliliiedplantoftho."megen. 
etatioQ •••. ,. I 
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•• Bruil ... "oc:kf.--b I 
Ud ... Io<,II.ia""li(O ... i ............... I'r;lI.~ 

... Eo,h.h.t .. "k.compa ...... "t 1945'92 19 5oQ-SO' 
I'l .. t.oorth.n ..... ilia •• l."'k .. 
lb. 211.d .. If.r~rlll;-J ....... 1;.11 j 

I 

.. "109 

.. .. 1I~ 
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24.8 SUlillAR\' OF lIEA8URElLEl';"T<:. CIIAP. VU. 

TABuC_tinll«f. 

1)j:'~~\.":b:r;tJill\~·~~~1 
l1'at"lioal.adth~ac~b1 
arr"'hlt~k,,,,,ml"'red .. ilh\h • 
• w.,.p.!ngOf pl.nl ... lf-ftrliHoed , 
fu'lh .... I .. • ... ·tiolll ..... tb"" 
~b1P· ... uotlh.S,.. 
, .. ,,«--'. "",,,",110a, I. t.,. 
\'h\y. _ , .••.• 

t.- bet ...... two d_ly alli .. 1 1'1" ....... -06,'"., ... '} 
n.i~II .. "'»J1p"rtd ... ilhthl .. lr- ? 
f •• hhoed olf'prin(of OM of tht un.ti-.o .... ,thlnttrc..-I 
I'I.abofth ......... toct .. 

.... th1.lIIodO .. t ................. ' .. If .... } 
1 ... 0 n ... tlM, 4iJl"~ri .. , oalyl .. 
eol"".ofth,.;,flo .. tn,_""rtd 
.. ilhll .... lf.rutil;...1011'.pri .. r 
OtO"" of the .... I'ie\itot: III hI 
,eao .. ti<>ll ••• • • _ 

.Ath1.,UodO .. t_II'.Pria1 r..om} 
t.o nrieti-. dill'~.ial <>Illy I .. 
""lou . ofth~i.flowtn,eoml .. ·ed 
with Ih." .. If_r~rlili'''' o«.prlag 
or 0"" of tbe ....... i.liNi lu 2aJ 
IUI .. t;oa •••••• 

662-916 ::;::;'SI 

" "4,, 

" "eo 

" " .. 
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Aftag.lIi' COllin~. If.vringrromal m nrioty • .-:1 4y K Mu~ 
vuiety,compued.dlhth • ..,lf •. 
r .. tili....toA.prin"of Ih. red 
nridy,inferl, liI1· , .. 

J>rimUlavori.-If.J>riugfromIOBR'j 
Ilyledl'luboflhollrdtllegili. 

~::~ g:::;:;o:;,.,~~ ~it: 8 ,'03 

planb of Ih . 41h il1egilim~I.1 
.nJ..,lf·f.rlili~~ene"'lioD , 

!'rimUIR\'O,iJ........ofl',rriugfromlong.\ 

:~~~~ ;!::::I~!n:h:!'!ll1t~ti~ • 
fr. ,b It""k, compared "'jlb " 1 
1,I.nUo of tbe 4tb il1 .gitima~ , 
lud..,lf.f.rtilioodgea . .. tioD.in 
fertlllty •.•••.. 

I'rimul~nrio-..ofl',pringrromlong·l 

IIYled PlftntoOflhe3,dlllegiti'i 
lut . geoultlob,cl'<loUtd by R 
f~h .t<>ck. «>mparod witb . 
plaott. of the 4th illegitimate 
auJ..,lf.fertiliJodVDenlioD,io 
fertililyinrollowingyear •• 

pinto .. ](·futilioed for Iwo 

Prim .. l~ ¥eri. (equal ... tyled, red') 
8o"'erod vlriety)-olf.priog from 

geoerolioo. and the" c,."..1 b~' R :I 8'66 3 7 · .'}3 
dilf.~ot"'ri.ty,.omp"redwith 

.. bnb of tb. 3m .. If·fortHi'''''' 
genu.Iion .. , ••• 

Primul. veri. (equd'"lyle .. . red., 
flOWUodnriely)-<>tr,rriogrromi 
1'10011 .. If·fertili.ro for Iwo 
g.nerotion'ODdlh.nc~b .. a. 

~:::~"~/:~II;,.co:t~j~: 
geueratioo,lnf.rtility ••. 

I 

I 

" ,,46 

" " 

" ,,3'5 

" ,, 85 
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III thl-"<+' three tables the lIlell8u",lllcul .. of Sfly-ee\'en 
Ipedes, ht'l()ng-in~ to 6Jty·hro ~t'nera and to thiny 
great. natural flUnilif'!l, are f{h l'lL ThE' lpt'('il'1J are 
nlitin~ of \-ariOlI8 IJ&rts of th(\ "orld. The number 
of cl"OMCd plallta, including those dcril-od fro m a cross 
ootween plltulil of tho MillO stock 111111 of two diflerclLt 
ltocks. IUllounu to 1,101 ; and the nnmbl:<r of 8(·lf-(cf
tili&ed pllllltil (induding a feW ill Tablo C deri\"(lod 
from a ('f06ij bcl,reen plauts of lh~ fJilUl(\ oM .Iock) 
i§ 1,070. Thcir gnnlllh 111L!I (J~·n-L .. l from the gt.'rmi
nation of the lk.'e<ill to 1I11\turity; and nl()~t of thclII 
were lUOOlItll'C(1 twice nnd 80mc thrice. '1'he ,'orioua 
Ilr0c8Uliull§ takell to prevent citb(·r I,)t lX'ing unduly 
Lm.mred, hine been deICribed in the introductory 
('ballter. Hearing all the&e ('ireumJltan~ ill mind, it 
mAy be ndmit{.(l(l that. 11-0 ha\'o a fair wil for judging 
of tho comparativo efTcclll of cr~-fi.'rti lilll ttioll lind of 
self-fcrti lisation on tho growt h of tile oflsilring, 

It lIiII be the moat collYcnicnt. plan finlt to conJlider 
thoresuJtiI gi"cll in TableC,A8an 0PIM.rtunitr lIillthus. 
be afJ'ol'\llod of incidcllta1Jy diaclll:ltoiliK !!Omo imp'rtant 
Jloilltil. l( the fb\Jcr ,,-ill look dHwlI th" right-hAUd 
oohunll of this table, he will see lit Il g lnllNl IIhat an 
Mtnwnlillllry od\'sntage in hti~ht, "'t'i~ht, and fcr
tility tile JlIRlltii deriled from a Cf'08I ,,-itb • fn",11 ltock 
tlrwith snoth('r sub-\'ariety ha\'e o\er the ~:lf-ft'rti1L;ed 
plania, as well as O\'er the intercf'O&lo(od plants or the 
aalliO old KloCk. 'l'hcro lire olily t"O eXef'I)liolls to this 
mle, nnd these IIrO hurd ly feu l onl'S, I n tho C(lSO of 
Uicil!IChuitzia, the ndnmwgo is confined to fertility, 
In toot tlf Petunia, though the I'laDu dcri\'oo from a 
r:ro. "ith & t'rcs:h IItock had an imru('l1~ luperiority in 
bdght, ~cight, and fertility o\'cr the 81M-fertilised 
1)lantM, tlll'y wcre conquered by the iUtCrt'N6l!cd plants 
of tho saulO old stock ill heigbt and weight, but not 
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ill fertility. It hM, howe,"er, been shown that the 
superiority of these illtcrcrossed plants ill height and 
weight llllJl ill all probability not real; for if the two 
sets had ~Ii allo\\ed to grow for another month, it is 
almost certain that those from a cross \lith the fresh 
stock would hn'"e becn victorious in emry way over 
the intercr06sro Illanls. 

Before we considcr in detail the several cases gi,·en 
ill Tuble 0, some preliminary remarks must be made. 
There is the clearest c"idenc(', ag we sbaU presently 
see, that the advantage of a. cross depends \\holly 011 

the plants differing somewhat in constitntion ; nlHl thnt 
thedisndyuntnges of self-fertilisation depelld on the t\\11 
paN'nts, which are combined in the same hermaphrodite 
fto\\cr, having a closely similar constitution. ,\ certain 
nmount of difl'crentintion in the scxual elemcnts St.'Cms 
indispcllsuble for the full fertility of the l)Urenls, and 
for the full yigour of the offsilring. All the individuals 
of the same species, e\"ell those produced ill a st:.lte of 
naturc, diffcr somel111at, though often very slightly, 
from one another in extemal characters and probably in 
constitution. This ob\'iously holds good between the 
varieties of the same species, IlJl far as external charfictel"'l 
are concerned; find much evidellce could be admnced 
with respect to their geneNilly differing somewhnt in 
constitution. Therc CiLn hurdlv lx- fl doubt that til(' 
ditl'erenet'S of all kinds ~t\\{~~n the individuals and 
ntTi('tiCll of the Sflme spe('ies depend largely, and liS J 
~lie\"e exclnsi\'ely, on their progenitors llU\'il1g lJeen 
subjected to dill'ercnt conditions; though the conditions 
to which the ill<lividunls of the same speciCll are cx
posed in fl stnte of nature oftell falsely appear to us the 
same. :Por instancc, the individuals growing togethE'T 
are nccC'lsarily exposed to the smile climate, Ilnd they 
seem to lIS Ilt first sigbt to be sllbjected to identically 
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tho snme conditions; bllt this cnn hardly 00 tho case, 
(JXCCIJt under the unus\ull contillgencyof cndl individual 
being surrounded by other kinds of plants in eXilCtly 
the sumo proportionol numbers. For the surround
ing Illants absorb din·crcut amounts of various sub
stllnccs from the soil, and thus greaUy alTect the 
nourishment und oycn the life of tho individuals of 
ally particular species. Theso will also be si\ll.(led and 
othcfll'iBo affected by tIle nature of tIle surrounding 
plants. :;Uoreover, seeds often lie dormnnt in the 
ground, ItnU thoso which gertninuto durin/; 11UY one 
yel1l' wi.U often hlll'e been lnlttured during vcry different 
SClisons. Seeds are widely dispersed by \"ilrious means, 
uud some wiH occasionally 00 brought from distant 
stu.tions, where their parenti> h!\\·o grown m}(ier some
what d..ifferent conditions, and the plants produced 
from sllch seeds will intel'cross with tho old residcnts, 
tJlllS mingling their constitutiollal peculiarities iu all 
sorts of proportiolls . 

.Plants when first subjected to culture, oven in their 
natin) country, cannot fl\il to be exposed to greatly 
cllllllged conditions of life,. more cspecially from 
growing in cleared grollnd, and from 110t. huving to 
cum pete with mnny or any surrounding plflnts. '1'hey 
lire thus enabled to absorb whatever they require 
\Illich tho soil mny contain. };·resh seeds flro of ton 
JJNtlght from distnnt gurdons, where til(' parent
Illams have been subjected to dificrcnt conditions. 
\...'ulth'ated plants liko those in a stato of nature 
fn.'<plCnily intercross, and will thus mingle their 
constitutional peClllinrities. On the other hand, as 
long liS the individuals of any specics are culti
rated in the saUle gardcn, they will apparently be 
subjccted to morc uniform conditions tbnn plants in n 
IItato of nature, as tbo indi\'iduals hll.Yo not to compete 
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with various surrounding species. 'fhe s('Cds 80WII at 
the same time in a garden huveg'ellerally been matur('{\ 
during the smile S('/lSon alld in the samo plnce; and in 
this respect thoy differ much from tho seeds 80WII by 
the hand of !lature. Some exotic plants are not 
frcqul'nted by the nati,'o insecta in their ncw home, 
and therefore afO not intercrossed; and this appears 
to be 0. highl y important factor in the indi,'iduals 
acquiring uniformity of constitution. 

In my experimcnts tho greatest Cllr(J was taken that 
in cach gcneration all the crossed and self-fertilised 
plants should bo subjected to the samo conditions. 
Not. that. the conditions were absolutely tho same, for 
tho more \'igorous individuals will have robbed the 
wcaker onos of nutriment, and like'rise of water \\hen 
the soil in tho pots Wll!! becoming dry; and both lots 
tit ono end of tho pot will utwe recei,'oo a little more 
light. than those at the other end. In the successivc. 
generations, tho plants \lcre subjected to somewhat 
diffcrent conditions, for the seasons nCCC8Sllrilv \'urie<l, 
and they were sometimcs mised at different Periods of 
the year. But iLS they were aLI kept under gbss, they 
\l ere exposed to fur less abrupt Il.Id gfcnt changes of 
temperaturo and moisture thnrl are plnn18 growing out 
of doors, With rcspeet to tho intercro8S(!u pillUte, their 
first parents, Ilhich were not relut('(J, Ilould nlm08t 
certainly have difrere<1 somewhat in cOllstitution; and 
such collstitutionnl peculiarities would be mriously 
mingled in each suceeeding illtercro.sse<l gcnemtioll, 
beiug sometimes augmented, but morc collllllonly 
lIeutrolised in 1\ gretlter or less degree, (lild sometime!! 
re,"h'ed through ro\'ersion; just liS wo knOll to be tho 
CIiSC with tho extern!!1 charaet(:r9 of erossed s]>(.'Cies oml 
vurieties. With the pllints which were self-fertilised 
during the sll\.:cessi\"e genenuions, this latter important 
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!lIInr"t' (If "IIIit' din-rsitv of ('<'Il~ti ."titln \lilIlune beell 
~hnlly dililin'lh .. l; aUd lh(.' 8I.-xu.(ll cll-ments pn~luC"t.>d 
h)· th(- ~,UII f1'JI\t-r TIlust ban· 1 ..... ·11 dl:vcloped under a. .. 
Il(.·tr.rly ,h., t',unt' t-.,n,liti"u. as it i~ f" ... ~i"lll to (,<,I1('('i,·c. 

In Tnl,l,- t' lilt' en)~~'"1 plantll arl' the oll"spring of a 
l'ru~~ II itll It freJh IItock, or II ith 1\ di"tillct mriety; and 
tll!"~ lI!"rt· pill intu (',mlpl'tilion t'itlwr II ilh !I(,lf·fl'rtiii scd 
pl'llitil, lIr \lith inll·rt'n.",~-'d (l1.(ml;!llf Ih.> 111\111(' old @Iock. 
H~· tht- It·nn frt~h stll,·k 1 m'~MI a nun·rdlll(. .. 1 plant, 
tbt> pn,:.:,·nitf)N (.f ,,·bieh 118'·e IM!t·n millCll flunlilt I!QIU(' 
~t·n'·mli<lll~ in anvtL"·r ganl"n, all.llmn' ('I)Il-'~IIU·ntl) 
11t·I·n {·xll\,~.o(l W SWlll'llhat difl'l'I'('nl 1'tliltlilil)l\'l, In till' 

NI!t. of Xil'utillUa, Illf'rill, tb,' n. .. 1 '·ari,·", Hf I'rimula, the 
1~'IUIll .. n J't'tl, amIIM·rhul'''' .\wl,-'V,lli .. , till' Illauts IIhich 
*'.1'(' en ... ~ .• 1 mAy be I1I.nk, .. 1 ... di~tilld \"aridi,~ or 
liuh .. nlridi,~ of til(' &1IIIi' ~1)('··i'·iI; Lilli "ith lplimrel.l. 
::\iimulu~, JHalltilu!I, aml l','wnin, till' plllTlt.s \\hil'h 
\\l'W ('ru~"l,d dim .. red exclll~iH'h in the tint of tbeir 
110111:1'11: anti as a large pn,porti;,1l tlf tb., plllllt~ rni.o;e( l 
i"r'lllll tht, ao.me lnt IOf pl1n·h", ... ~1 .. ·.~!e thu~ n'lri.~l, thE> 
,lim·n·III't·~ ma\, he e>.tilDltli.J. 88 IIW ... ·!'· iu,ii\i,lual. 

IIIi'inJ.:" nuulf> illl'''''' prdimiullfY n·m'lfk~: "e "ilIuo" 
('<!llIlit!...·r in ell·tail the ~'·I:ml ('lUi'·" f.( in·u in 'I'lIbll.' C, 
all'\ tht,· art' ,,(·11 "orth, uf full e.m~i,h·nltioll. 

(I.) il_.11 purl'urt:tl~-J)Itl.nt~ ~n,,,in){ in till' same 
PI,t;;, 8ml 1I11bj .... ·t( .. 1 ill CAl'h f.(,·tll·nltiull II' tli(' !;8IlW 

l~'lI<lili('n~. \\,·n' illtel\'ror;.l'Il'll for lIilll.' ('<Iu.;('('ulin' 
W·lWntti'JIl~. '1'1](" .... illtl'n·nl~"'11 Jllunt~ tlll1i1 bI:'('llmc in 
tlU' 11\1I-r f.(\· ll('m ti (lll~ HW1'e or II:~~ ('I()~l'ly intN·rl'iuh . .J.. 
Flul1(:I"lI,'1I the phtlllS lIf tl1I' ninth illtN\·r .. ~,,(~1 gCIl(·ra· 
tion "I'n' f\·rlili,... .. 1 "ith 1",lh'l\ tllkt"tl from Il (n·-I! 
lo("k. IIn.1 ~.,.,.llill~ thtU rai ... ~1. Otlwr 1\<)\lt"1'!I 011 tht: 

p.me inh"n.'n_'I1 plant~ Voi·1'\.' ft·rtiJi ... ·,1 lIith polllclI 
frlllD ilnutill"r inkn.·I'()'< ..... ·,1 plnut, pn.odut·lng "'"t.o(lIin~iJ 01 
tI\l' knlh illkrc1'OSiJC(T g('IIt:rotillll, TheM' t\\o sets of 
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bCI'~lliD:;::-1I \1('1'(> gl'Ullu, ill ~'IIIJ1cliti"n II ilh (0111-' 1lIlOlht'f, 
Ril(l dilr,'r(~l gn·ntl), in Iwight all,l It'l'tility. }'or thl' 
flfl~~prillg l'rom tilt-' {'n>~3 \lith 0. fl't,~h "w("k t,;\Ct'('l.Ie.1 ill 
luoi~ht tb,' intt°l't'l't"" ..... 1 plnnts ill tlu' ratint.f 100 I(I;~ ; 
lind thi~ is lIl"ill'''' the !IIHUO l"X('('~~ \lllich the inh'I" 
('W"",'(\ luul on'r °tho 8df·ft'rti\i~( .. \ I'lalltiJ in illl h-n 
gl'morations tuktoU Illgdhl.'r, nanll'll' as 100 to 77, 'I'lli' 
"Innis rui><e<.1 frum the eruilS \lith II fl'("~h stock \I('1'fj 
111>;1' ~rl'II1[) 811J1Niorin fl'rtilily ttl tilt' intl"l'(>ro<~('fl, 
IIIUII(·ly. in Ihe ralio of JUO 10 ::'1, RS jU!I~{'11 by tlw 
rt'\ntiHl \I(·ig-ht of tbe H,t-d'I-'IlPSllk!l prndu("rd by un 
"'1"111 1HIIII000r of pili Ills of Ihe t\\O st-IS. both hnying-
1. ... ·11 kit to btl uaturalh f(·rlili",-,I. It !lhonl,l bc 
bp,'(oinll) ubsf'Tn·d that 1lt;'ll'of tht, I'lant~ (If (-it\l('r lut 
\lH., the Jlroduct (If b('lf·ft'rlilisation, On tht' contrilT)', 
dlt' int{·('("l'tl • ...e(l plallu ball ct-rtaiuly Lo.'t-n tol'(l .. ~ll for tbe 
lust 1t'1I gl'llt'nltiull;o, alld I'roUIIU)Y, tlurillf! all prcliolls 
/o{(>Il(,l'IlIiuIIII, us III) HIlly iufer from tl li' .'Itrtlt'ture of tilt' 
fll,"(,nl and from Iht' fn't}lIt'Il("Y of the ,-i .. illJ of IlIlInhl .... 
114''''0 .\nd 80 it "ill hal" 111.,(-11 "ith Ihl' part·lll.plaullI 
of Ilw frl·~h stock. The \l hul(' g'J'('nt .liifcrNU'(' in hei~ht 
1111.1 fl-rtilil\' !Jet\l('UI the 1\10 lou IllU~t IN'uttribll\tofl to 
tl\(· OIH' III-tng tht, product of n cn"'-S \lith poll('11 fnllll a 
fn·sh ~ll)Ck, lint! III\' other of II CNl~ l>chH'(>1I Jl\nnl~ of 
tilt' samt' olt! sto('k, 

Thi~ "I)('{"ie;j (lfh·rs all()tll('r intt·rt'",linf! ("n'-"" In Iht' 
ji\t~ li!'!>l g't'Il('mtiullil in "lIich inu-l\or" •• I·,1 nnt! ~('If· 
rf'rtili~('(1 plllllts III-I'I-' put into ('(,mllt:titillTl "ith ('lit' 
IIlltllllt-r, ('\(-r')' ~ill1tl(' inh-I\'ro • ..tt! ).hIlH b.-at itii .. dC· 
krli lil>\·tl 'lntagol1i~l, t'S('(' pt in (111(' ilJ~lnnl't', in \lhieb 
tlu·), \I,-N' ('(lllni in L(·i~ht. Bul in tht· I'ixth ~"IU" 
ruti"u a plaut. aPll4'ul1~l, UUIll('Il I.) nU' Ill(' Ilt'nl, n" 
mur);'l"lt' fill' itll tnlhu,-.i nnd ill("n'IlS('11 l!!'lf·f.-rtilit,", 
IUltl \lhit'h lran~millcd illl t'ilnro("\('nI to tl1(' IICXt Ilm°'O 
~\-n('rntiollso The chiltlrcll of JiNO w('ru aguin 1\,·lf· 
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f\'rlili~,'.I, furmill~ the ('i~hth III·Jr·f\·rtil~ ... 1 I!('nfnltion, 
and lI~n' likt,,,,i,.,, illt('rer,.~-( ... l olle ",ilh allolht'r; but 
this ef\ll:lil lI!..·t .. l ... ·1I plant.'; .. hi,·h had lIt ... n bubjl>eh . .J 
to the lIiIIM ('unditiollil alld luul b,'('n ;u·lf·ft·rtili,;Lod 
tlurin:.: tilt' Iwn'n !lre\'iuus t;elll'nlti()n~, did 1I0t cITed 
tIlt' ll'llllt ~(lod; fo r the iul('I'('ro"!Ro{l gruudciJildl'('lI \1('1'(' 

tu·tunlly ehuru'r thun the 1!(·lf·ft'ttililK'fl ~mlld('hihlren, 
in the nltio of IOU to lU7. Wo hen' >H\(' tbnt tbe 
llll'n' act (If cn.,.,ilJl! t"'·o dh;tind plnnt.! ,10('$ not by 
it.,.)f b1·ndit lh(' off~prill!!. Tili" ('a.-.' iii ohm .. t tht· 
c.mn·f'IH· of thut in the Io;;t 1)I\rn~mJlh. in '" hieh til{' 
ufl'''pring prolltt.'li 80 t;rt'atly by 1\ cr!1'~ \lith II ff<'Sh 
stO('k. .\ lIimilof trial ,.nu IlIOU" \lith tilt' c1t1W'('lIIlnnls 
uf Jlt·ro ill Ih(' follo",in~ g'l·nl'l'tloti"II.IIU,J ",ith tLt'!IilllJl' 
n.ult. Jhlt the trial calillot 00 fully Iru~1t ... I. l/\\ing
to tilt' (''\In.-nn·l,. unht'illthy tXlIl,liliun (.f the plullt.';. 
Suhj(,(·t to tlJi~ 81llllC l!('riUllS CIIUiW of titlllut, l'H'1l II 
('I'()~~ \\ itll II fr(·,,1t sltwk di,l lIot 1"'llPnt tlH' f,!'r('tlt. 
g'rnmlchihln'lI of H('ro; llnu if thi1 '\t'n' n~dly tht' ('~. 
it i§ tlw gl't'lHl'lit anomal~' ob--,·rn .. \ I.y 1m' in all m~'

t·\I··TlulI·nli. 
(~.) Jhm"l", lu.',.".-Dnring th., thn .. ' tln;t gt·lIem.· 

tiuns the illh·n·ro~'<t ... 1 pluntil tukt'll 1t1~('t1it'r ('X(·l ... ·!lt-d 
in h"ight the 1!(·lf·fertili.~1 taken i.<>g'l'Ibf·r. ill the nltio 
"f It"J If, GJ. and ill fertilit~· ill " nill high,·r Ut·e,'Tt'e. 
In tht, fHllnh gt'lwnlti"n Il 1It'\I \'llrid),. "hi"h grt'\\' 
1.&1I(·f ami had whit('r and iargt·r lIu\I('N! tlulTI til(' old 
\·l\ri'·lie~. hq;l\1l It) prt'mil, (·~pl .. ('iul1y lunong!!t tho 1I(,lf· 
ff·rtilioj(o{l Jllalll.~. ThiS! mdel} IfIlw'millc(i it~('lulrn('wrs 
.ith rt'nlllrkable lidl'lity. so thut nil tbt, pllllllil ill the 
lat.·r \!O·\f.f,·rtili .... ,IjZ'clIl'nlti(.W! hI·lungt ... l til it, 'J'he8O' 
n.II ...... IUI·lltl} t·xf'o .. ~I,~l tht· illlt'fl'n"'otl...-.l planlil C(.ll>!.iut,r· 
aM)' in Ilt·ig-ht. Thus in the iIl'\'cnth g'f'Il('rotitlll the 
lnll.·n' .... ~tI~1 plalltl5 ",-ere 00 th .. \!O·lf·f,·nili .... '(1 in Jl(·ig-ht 
.. 100 to 137. It is a more fCllulrkaLlt' fuet that the 
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.. df·(I"rtiliS{'I'1 i'lnllt~ of till' !<ixth gcnertltioll bact ~m(' 
Illut'h more f,"rtil(' lblln tilt' illtl"f(!ro.,.,;('(l plant... jud~ill~ 
h~" lilt' lIum!M:r of ('lIP~ul('iI "pontau(!()ullly produced, ill 
Iill' rotiv of 117 to 100. Tbi~ "uricly. ",hiI'll as \1(' 

hnn' !!':'("n apl'('I\n'(l IlmHIl~'l;t Ihe plmlls of thl' ("urth 
,,,"If·f,"rtilis.""tl gCII!'Mltiou, l"('bCmbk'il ill almost all itll 
j'Ou .. titutiulial 1)I'Culiliriti("s the ,·arid,. Cll.lIed Ih"ru 
\\hil·h oPlw"n"d in tht> !<ixth self·fl"rtiliS{ofl g"l·ncration 
u( 11"IIlllL'a . .xo Ollwr lIul'b e&le, \lith til(' I'Rrti1l.1 e.). 
l'("ptiun of thnt of .xi(~liC\llfl, occurn.."<i in my cxpcri. 
JlIt"Jlt.~, cilrried 011 dllrinjr (,lc\1:1I ~'CtU"lJ, 

'1'11"0 ]lInn,," of thi~ \Uril"',\' of l\ li mll l u~, 1xolougillg to 
dIP Ilixth sdf·f(,rtilill( ... 1 ~l.n('ralioll, ami ~ro\IinA" in 
"'"I,Lrah" 1)I)t ... , II"Cl"(' iutcn'n-."d: aUtI some I\UIIl'T8 011 
11u-lI&Illc plalllA \I,"r(> Oh'8ill sel(·fcrtili.!!4..'(1. From thl' 
.. ,'(~I~ tbu.s oLtuill("tI, plRllt8 dcri\('(1 from a Cl\"'~ 

III:tl\(,("1I the sdf·(l"rtili"-;I.~l plur.ts, nllil ollwu of tIl(' 
bt'n"lIlu sl'lf-fcrt iliSI·u. g"("UN!Hioll, \Iero ruised. 11ut 
jhi~ ('ross did not do the it'ast good, tilt' iult-r('ros..--t..'I1 
plaut.! being inft"rillr in hci,!"d.lt to the &df·fl"rtili~:d. in 
tilt' nllio of JOO t.) lIU. This ca...~ iii ("xactly pa1'8I1"l 
vdth that f!"i,cn 111111t'r 11'01110 .. '8, of the grnllllcbilt.ln:n 
I.f Jiero, nud appRrt"ntl~" of ih gn"RI-gnllulclliidr(>Jl; 
fur the seedlings nlil>~l by il!tl'rcl"(lSI<iuK tbt":;e plnnh 
\1("1"(' not in Rny \11I~" ilull{"rior to tho:;e of the cor
rt"~I"JIldill~ gCllcmlioll rui!ot."tl from tht:' s(.'If·fl,rtili~1 
lit,"t"rs. 'l'hererof(' ill 1Iu-:;e fl('\-cral ('IlS('S till' erOl>~illtt 

I,r 1'111111.8, \1 bicb bUll I"","n !>t..'lf·fl'rtili!!t."<i for I!Cwml 
W"II\'nltious ond \\hll'lI IUIII L"\."II culti\ott.'I1 11.11 tilt' 
tiult' lInd~r 1\1 1l{'4l.rly liS 1",~~ilJle the millie t.'Onditiou~, 
1\'Il> lIot in the Ien'!l lx'ndkial. 

*\nuthcr cxpcrillwnt \IRS 110" tried" }'in;tly, planh 
Ilf th(· eil!ilth 8\·t(·fl"rlili~(>d g'cllenuion \\l're 8t!'lIin 
,."If f,"rtiliM."<i. producing phUllS of the ninth 8...Jf
h:.rt.ili~et.I gCllertllioll. ,&'Condly. '"0 of the plonts of the 
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i'ighth iielf·fertili;w,l gt'll!'nltion wef'C intercrQS-owd Ol:f' 
"ilh another, IlS in tlw p>;lwrimcllt uboHl n'fl.'rN.-~IIn: 
but this WIlS IIOW ('Ifi'('h'd 011 plant~" hich lIuI! II< en 
suhjected to two u,lditiOlml gt'lleflltiolls of seir·fl'r
tiJi~.ttion. ThiNlly, till' !loIIn(' plants ,If thedghth s"If
f"rtili«,,1 generation 11('rtl crth~,'(l wilh polkn frum 
piauis of a fresh st.w·k hrtltlght frtlln II. tiistullt S',ud"Il. 
Sum('rons pllinUl ",'ro nii~ .. l from Iht~ thf('f' sN:'> of 
"" .. "Is, 111111 grown in ('uIIIIII,titiun "ilh one nnolllt'r. 
Tho ]llnllts derin'(l from a ('''I"g 1)('1111.'('1\ tht, s('lf-f,'T
lilhwd plnnts CXl'ct"lt,,1 in llcight by I~ little th(' ~df
f,·rlil; ... '(I, ,-iZ .• 1loI1 100 to G~: IUl(1 in fertility in a g'rt"ltN 
d"gfC<', viz., IlS 100 to j;), [tl41 nnt kn,.11 1I'1\('II1\'r 
thililliO'l'rence ill the rt"5ult, ('oDlI)8fL,,1 lIith thut ill th,' 
prl"'iuml case, call be Al'I'i)Unll .. l fur loy tht' iIl('fI"l-~I") 

f\(.l!'rillnUion of th" g(,lf·f"rtili",:,1 plnlll:'> frHlll til,. 

nd.lilionnl gellerations of s"lf.fertiliilttion, 111111 tlw 
"oll'lt"llient 1lt!"IUltng(l of (lny cro~~ \lilnli'H'r, (l1Iholl:.::h 
Ilwn'ly Jx>tweo::n tht'sclf-f,'rtiliY'(I)lIUllt ... nut hOWl'I-,'r 
thii n\(lY Ix-, the elTccti "f ('r{)~~illg tlU' ~.,Jf-rl'rtili~,',1 

(lhllltlJ of the ei~hth ~"llI'mti,.n wilh a fr,osh t;tiK'k l\I'n' 
n:treuwly striking; for tht· S4.. .... lIinf.,'8 thus nli~,~l lH'rt' 
tQ the ",·If-ft'rtili.'j{'u of tiu' ninth gl'n('nLtion Ul! 10010 

td in height, lind M JOO til 3 in ferlility 1 '1'1\1')' \\WI' 

1I1~IJ to liL(> illt('rer~~{'(\ plunu (u('ril'l'(\ from l'f<J~~illg 

til II ()f the8('lf-f,~rti1ig(·(1 plnllb Ill' til(' ('ighth gt'lwnLtioll) 
in lu·ight as 1UO til .w, ILIlfI in fertililY ILS 100 til -I. 
Jkll,'r e,'idence could h(lrtlly be (h:~in.'ll of tilt, PfJh'nt 
iulhwllrc of 0. c~ II ith n fro',.,h s(ow'k (In plan 1'1 \I hich 
Iiall iJc.cn self-rertililWll fur ('igiLt ~1'11('nl.lion .. , nntl hR11 
'""'II rultiv(lted all the lillli' 1I11(\er IWllriV unifnrm 
("lIlflition~, in eomp(lri~on Ilith plnnl~ H"li'.fl'rtili~efl 
f"r nine ~(,LlemtiolllJ eonlilluou~lr, nr thelL 011('0 inter· 
('rU'~l'{\. namely in the last genf'rnliuli. 

(3.) Br<lA8itd. oln(Ict(I'-:''')f~lC 1I01H'rs 011 cabbage 
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plants of the ~)IId self·ft'rtilise([ g'CIIN'l.dion WCrt' 
cros:;(!(1 \\ilh 1'011"11 frum a 1)lllllt of Illc &11116 nlfi('\~ 
urouglll frolll a lii .. hmt ~rtkll, Ilud other flollers W('N! 
IIgniu Il('lf·f('rti l i'l('d, PlnllU derivc'd from n cross ujth 
11 fn'~h stock Il/III plnllts of the IhiNI 8('if·fcrtilised 
gf:llt'nltiun were thus nlisetl. The former \lere to 
til{' J:I(,lf·fcrtili~1 in weif!ht ill:! 100 to 2~; Ilnd this 
enormous difft'relK't' mllst 1)(' littriuutl.u in pmt to 
tb,· bcnf'ficilli effti;t!l of n cr(/!;$ with 1\ fr('~h st()('k, 
nn.1 ill pnrt to the (\(>teriOl'Uling ('ffeets of sclf·fertiliSl\· 
lion t'Oulinu(.>(i during thn'f' g'·II,·nltioll$. 

(I,) J/..eriB 11111b1-11"llt. - R<'(',\!inf.,rs frOIll n crilll!\l.JIl 
Engli~11 "uriet.y crossed by Il vnle·colour(>d Hniety 
"bi(-h Ilild been grown for some !!enemtions in .l1g-it'N-. 
weI'(' to the !lelf·ferliliSL.u seedlings from the ('rimson 
variety in height lIS 100 to 1:\9, nnd as 100 to I;; in 
fertility, 1 am sllrpri><e<l thllL this cross lIith anothrr 
Vlnic'ly (lid 110t produee a s l ill more slrongly mnrhd 
\x-neJi('inl effect; for some intNNossetl planls of th(' 
crim!\()11 En~li~h varidy, put into oompNition wilh 
plauu of the I;II.IiIC \"lIripty 8('lf·fNtilised during tllTt'(' 

generillions, wC'r(' in heigbt as IOU to HD, nlld in 
fertility 1\8 100 10 i.). 'flit' slightly j!«,ut('l' dil1'('I'('I]('(' 
in btight in this Illttcr ('n;;;",lIluy IlOS'!ihly b(· nttrilmtt.'I1 
10 the dcteriomting effeels of So:lf·fertili8llliuTl curried 
on fur two ndditiOIl!1i gell('rutiullS, 

(5,) ElI(!hscholizia C(lli.iorlll-~f.-'I'his ll1nnt offers flll 

lIiul(I!lt uniquc efUl(', inasmuch 8S the good effeets of 
a cross are ('1.mfilll',j to tlw I1'produelh'c syst{-m. 
1nh-n'f()I>S(..J ilud sclf·f('rlili!K:d !llnnts of the Ellglifih 
stock did not diner in height (nor in wdght, liS fill' as 
wns 1\S('('rtained,) ill any ('on!ltant mAnner; the Sl'lf
ferliliSf'(\ plants USUAlly b",-ing the nd'-tlllluge, !-'o il 
wns II ith the uff~priTlg of pl!\lIts of tb(' Hnlzilinn stuck, 
t ril'll in the sume lUanneI'. Tilt.' lmrent·plnnts, lIowel'cr, 
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of the English sto{'k produced mallY mOf() S('('(\s wlwn 
f{'rtiiil!cti lIith 1)(J1lt-1l frlllu another plant Ihon wh{'.t 
ifClf-ferlili,* .. I; llIl(i in Brezil the parent-plnllts 11('t"C 
!IUsoluldv stt'rile Ullll-~s the'" Ilerc fertilised \lith 
poll{'n r;lIll1 11llotiwr plnnt. "Intl't"crossed sc{'dlings, 
roi'lC(l in J~Il~lnllll fWIll tilt' Bruzilinn siock, compnr('{\ 
wilh SI..'lf-fl"rtililS, .. !.!<,,·,llill:"'S of 1 IIf' corresponding sccon,\ 
~l"nerilliol1, yielded 9Cl,l~ in lHllllhl'r us 100 10 ~9; both 
lOIs of phlllts king h·ft fret'I)" (':\JI()seo to tho \' isiL'I or 
illS(.'CH" If we UIII\ turn to tilt' d1ects of {'rossing 
plnnls of tht.' Hrnzilitlll stork Idth pollen from tilt' 
English sto("k, so that pluuh which 11IIJ 1)('('11 loug 
l'xposed to rery ,I im'n'llt {'(lILllitioll;, lIere ittt('rt"r,)ss{'d, 

we find t lult til(' offspring- ,\\"rt', flS lIefore, inferior in 
height and 1I."ight to the plnllu of tht, Bmzilillll slOl."k 
lifter t\\O g-euemtiolls of Sl'if-fl'ftilisutiol1, Lilt ,,,of(> 
superior to tlJem iu Ihe 1II0st marked mallll('r itt rllf' 
Dumber of s("(.'(h produced, lHlllwly, flS 100 to "10: boll. 
lots of plnuts being left freely (,xl",~('(1 to the ,ilSit;! of 
insecU. 

In thc case of J po!ll(l'a, \\c hfl\'e 8('('11 t hat the 
plants derivcd from 11 crQO;S \lith n fr(,sh sto("k weT(' 
superior in height 11.1:1 100 to 7~, 1l.lJ(1 in fertility tiS 100 
to J L, to the plants of the 01.1 stol'k. Il.ldwugh thl'SC 
had been intercross!":! during till' In"~t h"n g("ll/"rations" 
With ]~gchscholtzin \\e haH) II u{,;JT1~' J"lllrnll C'1 c:I.~(', 
but only as fnr as fl'!"lilit)' is ('olJ("t'rtled, fvr the plUllts 
dcril'ed from a. cross II itb U fN",h ~t(N.'k wcre superior 
ill fertility ill the ntti.) of JOO 10 -I,) to til(' HnlzilialJ 
plnnts, IIhich Iltld ~n nrtificinlly int("I'I."rUMt'd in 
E uglund for the t\\O IIlst gcn("nltions, nml IIhich IllUl!.t 

havc iA.'C1I lhltUmlly interl'ro~'l'd hy ill~('(."u ,Inring ull 
pt"Cl'ious gencrations in llrozil, \\ Ilt'rt., otherll i;;o tlu'y 
are quite stcrile. 

(ti.) Dia'It/w.B caryophylltl8. l' lnnts ~elf-fert i li8{'d 
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for three gl'nemtiolls wl're I'J'OS:j('{1 II ith 1>011('11 frllm 1\ 

fr0lh stock, filld tlwir offspring \\ere g'l'IllIl\ in ('{)IllI)(" 
tilion with plunh or tll(l fourth S(·if·r(·rtiliIDI genl'rl~' 

lion, The cr<'l!ISl"(1 plilllts thus obt(lill ..... 1 WI'N' to tho 
~·lf-fertilool in Iwight fill 100 to XI, and ill fcrtility 
(both lots hdng' ]dt to be Ilatumlly fertili,~"'11 by 
ill<;('Cts) as lOt) to ::!:l, 

'1'111.,.., !II\me cro~~"41 plant.!! Ilere also to the off
"pring' frolll the pl(\IIt~ of the thi ... 1 8('lf·f(,rtili!<l~1 ,!!('Il{'
rlltinll ('ro::!.S('(i by tho intl'r\'fI)!<scd plllnt!! of the cor
n.·~llIlnding gCll('mtioll, in height us 100 to ~.i, Ilnd in 
ft>ttility IlS HlO to I:). 

We thus 8C(! wlmt a g'rrot R(hllntngf' the o!T,.pring 
t'nun a ("1'0!13 \\ith a fTl'~h stOC'k hall, lint only O1'(:r the 
~~'If-ft'rtilised plants of the fourth !!l:ncmtiou, hnt 
IJH'r the ofli;pring from thtl self-fertili~,<ll)hmts of tli(> 
third g(,lIcn1.tion, "hen crossed by tho illt('rcros~eU 
plaJltll of the old stock. 

(7.) PillUm tafirum.-lt liM J.xo<on shown under the 
hend of this sp('('i('!l, that the seH'rn] \lIrictif'll in this 
('01I11!ry almost ilnllriably fcrtili* thelll~·ln~. o\\illA' 
to illS(>Cts mrely "isiting the 110\\('1'8; owl lIS th~ 

plants have h<'<>n long cu!timted ulld('r n('tl.rl~' similar 
('Qllditioll~, we Cfin lIIHlcrst(lml \I!.y t~ ('ro-;s betw('('n 
twu individuals of til(' &\me voril'ly dONIII!!t llo the 
I('nlli b'"OOli to thf' on'>4prinA' either ill Il('i~ht or fertility. 
This case is (Ilmvst (':\:ul'tly pal'lllll'l \\ith that of 
)Iimullls, or thot of tlU' ipolllu"a nam(~1 IIl'ro: for 
in th('j'l(' two illstnu("c>I, ('ru~~illg plums IIhi('h Ilnd been 
"l'lf-r('rtili~f'(1 for sen~n g(,llcrntioll9 di,l 1I0t at all 
l}("J(>fit the offspring. On the otJu-r hand, a cro~" 
hl'tll('('n two l'oricti(!9 of tIle pNl. ('allS('8 a m(lrked 
!!lIpcriority in the gW\lth and \'igour of th(' offsprin!!,'. 
o\'t'l tho S('lf·fcrtilillN1 plnlltll (If tilo MID£' \'aricti~t 

119 r!l,ollll by two cxcdlellt obscners, :From Illy own 
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nioscr\"iniollll (not made with gJ't'l\t ('arc) the offipring 
frlllll CI'1 __ -d "arietie!l wcre to St'lf·fcrtilill('(l plallts in 
h(·i~hl. in .m(>cHSC M 100 to About 7.;, aud in 0. !ieCQnd 
cast' All J 00 to BO. 

(~.) Llth!JMUJ OfWratw.- -The 8IrCCt-P(·R. is ill tho 
I'InnH} stllto ill rt'gnrd to sl'lf·f!'rtili!MLlion lUI tho COlLllllon 

pell; null \16 bl\\"o !l(:Cn tlUlt !!(\('(lJillgy from R. cross 
!Jt\tll'('('11 tirO \ariNi('~, IIhich difl't'f'('1l ill no ~pe('t cx
N'pl in Ih(' eol"ur of their lI.mt·rl4, lIi'f'(' to the sclf·ferti
li~,~1 M ... ~lIing:t frumlhe iillllll'lllothl'r-lllflllt in Lci~ht M 

IUO to ~O; !lnd in thc S('('ond ~t·n(·ratilJn ns 100 to 88, 
l'lIflOrtunntcly I did not us<'l'rwiu whdher ('~illg 
two plant'l of the fl/lli6 mri(·ty fnik .... 1 to )lnKiuC(! Imy 
1.l\·IlI·ficitll t·m.>ct, but 1 vcnture tl) pl'\.~licl such would 
lIc the n'l:iult. 

(D.) l)ttunia tricl_.-'1'ho illt('rcn~>(l plnulll of 
the Sltlll{liltock in four ont of tlwliv(\ su('c('ssi\"o gCIl(\
rutiOlls pinillly cx(.'CC(led in height tho sclf-fcrtilised 
plants. The lntt('r in tile fourth ~('ll{'nttion wero 
l:nJS:lt.'(1 uy a Ih:!lh slo('k, and the Iit'('(llin;:.,"11 thllll "blititu,'fl 
WeI'(' put into comlX'tition "ilh tLl' 1!I.'lf·fcrtili!l(-d plnut;! 
of the lifth gCllenltioll. The {·ro ..... ~:tl plnuu (·x{'('('O..}cd 
Ih(, sdf·ft·rtiliscd in heigbt in Illl' nltio oC JOU to (jo, 
Blltl ill lI~igbt ns lOU to ~; hut this uilfl'rence, 
Ihough SO grhlt. is not mnch ~n'!Itt-r Ihnn thnt betWCCII 
Ih(· illll-rt'I'tIMOO pln.nts of the i;Il.m~! IItu4·k in oolllparillOll 
\\ith Ih(' self-fi·rtilised plmlts oC till' cvrrc~pondillg 

gent-rulion. Tbis CIl$C, th('r{'iilr." /II'cms nt Ii~t sight 
oJlJ.lo~cd to tbo rule thllt /1 erOS!! Ililh Ii fr('yh stork is 
much moro bencficial thall n cro~~ U4't" ('('II indh"idunl8 
of tho SIImo stock. But ail \Iilh J:~ .. hS(·holt1.ia, tho 
fl'prLMlucti\'e sylltem IIlb h(·f'(' ('hi.·lly bellditctl; for 
Ihe plallts roil!Ol.l fmlll the {'n, s "itil duo fr~h ytock 
\1I'!'u to tho sclf·fcrtiJiscd plAlits in ft'rtility, both lots 
h/·ing nnturally fcrti liM'fl, I\S 100 to W, whereas tho 
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intcf('rosscd phillIS of the sume stuck wete to the St'lf
fl'rtiliS('1\ plants of thu com·sponding fifth gencnltion 
in (t'rtilit" onl\" us JOO to 8ti, 

~\lthough ai. till' time of measllr('IIl('nt the plllnb 
nli!;(,<\ from tLe ('roIlS \lith the fn>sh lltl)(,k did not 
('X{,t,t'll ill he'ight (lr wei;.:ht the int(,fi-,ro~_'j('(1 p\Ulltll of 
til{' tlld stock (o\lin~ 10 til(> gro\l-tll of Ihc former Dot 
hl!.xin~ ixoen cOlllph'j('ll, as explained l,"(h'r th(' lwad 
of thi,. specit'S), yt·t Ilwy cxeet'ded tht· illtcrcfQSS(!t1 
plllnis in fertility illiho flltio of 100 to.11. This fnet 
iii inteteSliu,!!, as it sholl8 that plallts lldf-fC'rtiliSt'd 
fl)t fOllt brellf'nlliolls and th('11 cf'OSSI,<1 hya ft('8h stock, 
~'it'lded :tee(llings \lhich wef'(> neatly IlIi('(' lUI fl·rtilc as 
thoso from plants of the same stock whi('h had been 
il\terc~ for the fh'c ptel"ious h"Cncnltions. ,,'c 
1lt'f'C sec, as \lith EschSt'holtzill. and Dianthus, that the 
meto act of crossing, independently of tilt' Sllito of Ihe 
('r088C<I pltUlts, hus littlo eflielley in g:idll~ illcren8cd 
fertility to the oflilpring. The same t'<lIlc\u8ion holds 
,,'00(1, Ik8 we haw! nln-lUlr 8C('n, ill thc annlof.,"OILS Ctl8C8 of 
JIXllllretl. )[imulu!I, and Dinntliu!l., widl r(>!ll~t to hcight, 

(10.) Xiooliulla tahal"Um.-lly plnllb \lero ~mnrk
nbly sdf.fcrtil{', !tnt! 111{' ('lIpSlllc8 frolll til(-' !l('lf·f{'rtili!l('d 
lIo\len !tpparelltly vieidt>{] moro 8('Cti.8 Ihnn those whieh 
II('te cross-fertiliSt.~i. No insrets were 11('1.'11 10 I'i"it till' 
flu\\en in the hotholl!l(', nllt! J IHI>lPt'Ct thnt the stoek 
on Ilhieh r cXI)('riull'llI('(llmd IJt,t'n millt'Ci IIl1d{'t glll.\l'" 
nllll had been sdf·rcrtili ..... ·tl during lII'I'cml ptel'ious 
gCIl(-mtiull!lj if 90, IH' ('UII undNstfmd \lhy, in theCOIITSl.' 
of thn.'C genemtioll>l, the cro.ssetillt·(·dlings of the samt' 
s1()('k did not uniformly cxceed in ht·ight the sclf-ferli
li:!t"l.1 seedlings. Uut IIIt.l ('tiSO is complic'lted by indi
,-i<l1l31 phillis hal'ing dim,t('nt COll8titUt iOIlS, so that some 
of til(l ct():!S('(1 nnd 8Clf-fcrtili~1 S(!I'(llinf.,~ miwi at till' 
!llImt· time from the StllliC pnrent!! l.Ichl\\'(.'t1 difi'erently. 
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lJu~l:H'r Ihig may be, plant!! rniJloC(I rnlln selr·fcrtililSCd 
plunu of thl' Ihinl gent-ration (·No!I.!M... ... l by Ii a1if!hlly 
lIifito n'llt liul,..n\rit'I~', es('(·( .. Ie<1 greatly in ht·ight and 
IH'ight Ilw .df·ft·rlili,;ed plants of tho fourth genera· 
tion ; find the lrilll WIUI nll~de 011 a large 8(-'nle. They 
(-'xcc(·dl·(1 111('1Il ill height l\h('11 t!ft)1I11 in pots, find not 
much ('roll(h'd, ill Ihe rutio of JOO to 66; and wben 
much l'rolld{-'d, as LUO to 54. 'J'ht'sec~'tl pIUIlLS, when 
thus 8ul,jt ... ·t<"f1 to scI'ere t'tJIIlIMotitiun, al;o;o u('eeded 
t1w ~df·ji-'rtili!M....-I ill weight ill tht· ratio tlf 1001037, 
80 it "'\3, but ill Ii les.s dt'~n'tl (all ma)' be IJ(-'(-'Il ill 
'1'ul,\(' C), ,,11('11 the two Jot >l IIt'n.· g",1111 (lut of doors 
omillflt IIU1dt .. '(t .. 1 t.) allY lIluluul C<JmIM'titiun. XCI'er· 
tbd ..... ,., 1I1nlllf!(' M is tht· fw:t. th(' f\mn'rs on the 
lUotlll'r'plollt" of the third .df·It·rtili,.. .. 1 ~t'IIN8Iion 
did not p(·ltl mure K«i when tlwy were ('rog,,(11 with 
IMlllen fmlll IJln1l1S of the fresll Bt.)('k thull "Iu.'ll they 
lIert- 8t·lf·ft·rtili;wd. 

(I L) AflI'9<'llill t'Cllina,-PlunU m~ .. l fn)ln a red 
H\ri(ot~- ('n ",'ti by anotbl'r plRut of tbe lliune I'ariety 
wen.' ill bl'igilL 10 the I!(>I£·fl'rti li~f'Id plon'--" frllm the 
n. .. 1 I'urit·t)" M 100 to 73, WIIt'n tho flolI{,rg 011 the 
rt .. 1 1'!lricty Ilere fl'rlili",--'I{i with pollt·n from a closely 
sinlilttr Lhu.-', .. f1owcred YBriety. thl:Y yi('lc\l'-'d double the 
IlUlll!x·r of !k--'(, .. Is to what they dill Ilheu (,I'O>-~"" by 
1)OIIell from RllI)ther indil'iduBI of the 8BUle rNl mriHr. 
and til(' 8t-'("1.,s 11(-'1'0 mueh finer, The plallta miJ:Sed 
i'rom thill croRil ix'tween the lifO ynri{,ti('-B were to the 
Iwlf·ft'rlilill{·d 8L'Ctlling8 froll! thl' rpd nlriety, in height 
1\8 100 to li(j, nnd in fertility 1\8100 to li, 

(J~.) PrilluJ" rerill.-;~)Il1e UOII/'rg ()II I,mg-!ltyled 
pl'lIIu tl!' the thiro iIlt'gitimiite j..'l'Il(·rntitJU lief'(' Ipg-iti. 
m,,,.·ly em"",.1 with ))oll('u fnJlll a frt'~h stock, allli 
otlwl'1I IIt'n' fl-'rtilisl:'!\ with their 011"11 1)OlIen, FnllH 
the Ij(·t ... ls thtU produced eTO>;.-«'<i pllllltA, auei 8I.·lf· 

© The Complete Work of Charles DarWin Online 



fert ili sed plnnts of the fourth illegitimnte generation, 
W('f(: raised. The form('r were to the hlttt'r in 
heig-ht as JOO to 46, nnd in ferWity during one 
yCllr liS HI., to ,j, nlld as WO to :3',) during the next 
yenr. In this case, however, we ha\'e no menns of 
disting'uishing belll('('1l the ("'il effeets of illegitimnte 
fertilisntioll OOlltilHWd during four !!,enerfltiOlls (that i~, 
hy pollen of the smile form, but tnken from a distinct 
plnnt) III1lI strict self-fertilisatiun, But it is probable 
th!'ll thclIe two proccss('s do not differ so cSS('lltiallyas 
lit first IIppcars to be tue cas(', 1n the following ex
periment nny doubt nri~ing from illcgitill1l1tc fertilisn
tioll WllS completely ('Iimhmted, 

(13.) Primula t'erl's. (E(I'IUI-styled, reu-flowered 
,'ariety).- }'lowers on plnnh of the seconrl self-fcrtilised 
generntion w('rc crossed Ilith l)()llen from a distinct 
variety or fresh stock, Imu others were ngain S(·lf
fertilised, Crosscd IlllllltS lind plants of the third self
fertilised generation, 1111 of legitimate origin, were 
thus raised; and the funll~r l\"Its to the latter in h~ight 
as 100 to 8.3, and ill fertility (ns judged by the llUml}('r 
of capsules prodneNI, tog:cthl'r with the a"cmge number 
of seeds) as 100 to 11. 

Summitry ()f tile Measurements i'n TaLie C,-This 
table includes the lH'ight:i and oft(>n the wcights of 
292 plllllts derived from il. cross with a fresh stock, 
and of 305 plants, ei ther of self-fertilised origin, or 
deriyC(l from an inu-reross between pi/lilts of the SlllIle 
stock. These 597 plants belong to thirteen sl)('{'ies 
and twelve genem. 'l'he Yllrious Ilr('enntions \\ hieh 
were taken to ensure a fflir comparison hnye already 
been stated. 1£ we now look tlown the right-hnnd 
column, in Ilhich the mcun h~ight, wcight, nnd 
fcrtility of the plants deri\'(!d from a CI'{oSij with 
a fr(;sh stock arc represented by ]00, we shnll sec 
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b~' tbe other f1~lm's hOIl" wOlldt·rfuily IHlI*rior tbey 
lire both to till' !>'·If·fl·rtili~, .. 1 lInu to the intcrcros.scd 
plnllt8 of tilt, 1;i\1Il{' Slv{'k. With tt:.spcc·t to height lind 
lI"ei~hl, tlu'rc lITl' onl~ tllO ('x{,l'ptiOllll to the rule, 
Iltllllt·h', with E""h'whuitzil\ lind Petunia, lind the 
Intt,·r'is prollllhl.r 110 r"111 ext'('ption, Xor do tbe"c 
,"0 !;p''l'il'l! off\·r tin j·\t'l'pliHn ill rcgllnl to fertility, 
(ur the plants dt'rin~1 frl.>1U IIII' I'fl"~ \\ ith a freah stock 
\\\:I'l.' mud. Il\l>fl' ji'rlitt' than tue ~,·Jr·ft'rtili,....,.j pltlnts, 
The diDen'llt't' 1I1'tlll'('11 IIII' tllO ~t'I~ of plants in the 
Inblc i:! gClw:'mll)- IlHwh gl'(',Itt-r in ft·rtilit)" than ill 
hci~ht Of \I\'ighL 011 tht, otl\('r hand, lIith Some of 
Ihe lilx'(·it·~, IIi lIitil Xil'otiunu, Iht·rt' 1\118 nu difl'erence 
in fertility hi.·tll\·\·n tht' til" b"l~, nltuull;!h 1\ grmt \lif. 
(t·rcllt·1,) in u{·ight uml 111·ight. Cvn .. idcring till the 
Cll ..... ·:! in this tnble, 111('ft, ('IUL Ill' 110 "OILU~ Ihut plnnt.;; 
1)l'ulil imlll{·n~,.'ly, tlluligh in din"'Il'nl \I1\~'S, "y U eros8 
\tilb !l fresh &h.)('k or Idtl! 1\ di~tiJLct !;lLh-l"IIricjl'. It 
CIIIIlLVl be Illuintnill{'" thut tht, hl'lll'llt fllllS deri;ed is 
dm' IlIcrdy to the plauk; of IhL' ffl'~h Mock h.:iuft per. 
fectly ht',llthy, I\hil~t thow 1I11idi hut! 1)1"'11 long iuter
(·IlJ!S$.'1.1 or sdf,fNtili~I'f1 JUlII 1"~'I)IIl(' 1II1h(·!thh~-: fUl'in 

most t'UJit'S till'I\' l\'\.~ no UPI"·lllllll",· of ~1It'h IIUIWlllthi. 
nt·", [Illel lit' ~IIIIII II.'\! lIIull·1' '1'lIbl".\. Ihnl Ihe inler. 
(· ... ,,,(11 phillIS uf IIU' blllU(' i;I(It'k Uf(' ,t!"'III'rull~ bupc.'rior 
to U l',:rt.,iu (':\.h-nl I" th l! .!'t·If·li·rtili ... ~I,-. Lo-jth lot-lj 
hlil-ing b.··n .. uldl't'tL~1 hI l·:\.u(·tl) tht' l>iIllll' (:onliitions 
llu,llJciu!!, c"jlUl.ll~ hl·;\hh~' ur lIUllt'lIlth)-. 

\\'(' furtiwr Il'IlnJ (rum Tablt, C, llU1l II ('"~~ ktllet:n 
phlllts th',1 hn\'l' 11C1'n ~df·r.·rtili~,.J during- M!H:ral 
SUt'l'('"i,'c gt'nt'rutilln'l nn,l l.a'l'l ull tile tillie under 
m'arly uuifurm ('llIlfliti"Il!l, tl,",~ n"t 1~'lIdit Ihl'off~prillg 
ill til\' ierusl ur un I,\" ill i\ "'f)- ~Ii;tht I)(oW''\.', )JjIlJIIIIIS 

awl till' dl· ... ·l·llIlunls of '1101U'l'u lLlulll'fl 1I(,ro offer 
ill:;tulICeg vI' thig rule. .\.(;'lIin, pillut", !!<.'If. fertilisc.d 
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(luring 8e\'erlli generations profit only to fl, small extent 
by fl, cross with intererOSl!e(i plunts of tho SlllnC stock 
(as in the cusc of Diflntl111.~), in ('omparison with the 
eO'eels of a cross by !I fresh stock. 1'lants of the Silme 
stock intercrossed'during' s(-'vernl generations (as with 
Petunia) were inferior in a markcd manner in fertility 
to thaw deril'cd from the corresponding self-fertilised 
plants crossed by a fresh stock. Lastly, certain plants 
which are regularly intercrossed by insects in a stato 
of nature, lind which wero Mtifieially crossw in each 
succeeding generation in tho CO\lr;lO of my ('x peri
ments, so lhat they can llel'er or most TfIrely have 
sufl'cf('d any e\'il from self-fertilisntioll (as with Eseh
SCllOltzill and lpomwa), ncw~rtheless profited ;;reatly 
hy a cross with a fresh stock. These severnl eases 
tnk('n togother sholl' us in tho clearest manner that it 
is not tho mere crossing of uny two indil'idunls I\hich 
is beneficial to the ofl'spring, The benefit thus deri\'(~d 
depends on the plllnts which ure united difi'cring in some 
manner, and tbere cnn haNlly be a doubt fhllt it is 
in the constitution or nature of the sexual elcments. 
Allyholl', it is eertliin that the differences are not of an 
external nature, for two plflilts which resemble each 
other as closcly as the indil'iduals of the same species 
ever do, profit in tile pla inest manner when inter
crossw, if their progenitors hnl'c bc<!n exposed during 
sel'cr111 generations to dift'cren~ conditions. But to this 
lutter suujcct I shl111 have to recur in tl. future chapter, 

'l'ABLE A. 

,re will now turn to our first table, Wllich re
ll1tes to crossed and self-fertilised plauts of the Sil.lnc 
stock. These consist of lifty-four species belonging to 
thirty natur,)l orders, '1'he total number of crossed 
plalJts of whieh measurements are given is ,OG, nnd 
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of lu'lf-fl'rtili!t('11 plnnts r-;OO; Urili is IIltogdher I ,GO'} 
plnllliJ. S.mle \If tbo KI"·l'il·lI were eXl)l'rinj(:lJt(~1 011 
during I;"\·~nll III1Ct·h .. inl gf'uemtinn3; nnd it ~honld 
hu h<)rnt~ in min' I thnt in ,ut'll t·lLl;C!I Ibe cn»':'IM1 plnUIi! 
in i',wh j.!(·nl'nlli"l1 w{'n' ('rv"_~''11 with pollcn (rom 
nu"lht'r cn"';I..~1 pllllll, luul the 110\\-('1"4 on tllc 8('lf· 
(Ntili .. ,~1 planl:! were i1111l,)~t Illl\ilyll (l·rtili .. ,·,! \I-illl 
tll1·ir U'A'll IWlllen. t1lt1uJ.!h IiOIIlklinlt'3 with 1)(111('1\ (rum 
lltiwr ,hl\('1"iI on the .. ,1II11! 1l1'Int, The cro.. ... ~1 plnnti tbM 
0ec;}1lU' more Ilr !t't>S cllI''''!' int.'r.r·(·lotl'll in tht' loter 
gClwnltiuns; lIml huth II/Ill \\NO liubjlll·l(>I\ in ('Iwh ge
Ilt'rutiun ttl ulmost II'-III"!III(,I)' the SllIIl" c()ll(li li \ltl~, nnd 
to 1l'1\rly tlw !iiUIl,· (,fJllllitinllS in the I!tll,,·.· .. ~ht' g(-n~ 
mli"n~ It w"mj,lllil\I' 1""·11 a Leut'r I'I.m in lIome re-
'IllOC"ia ir I II;},I 811\Ilyllcn' ... '..-! .... ,we f\(tI\I'r'!I t·itlwr(11l the 
IIt.'lf-fl'rlili"",,1 or intl'rcro.. .... 1 I'lants o( l,.lt'h g"u{'nl1i()11 
\lith pnlh·n from n 1J\lII·rdlll1'il plllllt.gn)l\u IIUller dif
(I'r('ut ("JlulitiulI 'l, n~ 11I11I1loliC II ilh tilo piIUlI'! in Tnulo 
t'; (nf 1,,) Ibis pn)('~lllrd l ah.,ulll hnn! h.'lImt hO\l milch 
tli(' (tfl'"pring h"",lml' (!t·h·ri"n\tt"l Ihrou~h ('unlinUf'<'i 
1SI·1(·f'·Mlli"ltilili in th .. 1I11,..,· ... i,·c 1Z1·IlCl'Illi"Il'l. _\.~ the 
"--' ,'j11\l1,1~, the $t·lf·f,·rlili"''11 phml$ o( Ilw 8u(,{'l'!lsin' 
gl'llt'mlimu in Tllblc.\. \I('ro pllt into CIIW I)I'litilin with 
111111 (·"mp:Ir('(1 \lith illh'n'rI)ljS('('\ IJllIlIl~, whi('h \lCn) 
pn)I);lhly th'h'rinnlh~1 in 8')l1Ie tll'~N'C iI)' 1)I'inl! moro 
Uf k,,, ilil/'r-relllh .. 1 nnll go"}\l1l uU\JcrsimilM ('nlitiitit)ll3. 
X.·n'rth.·ll·-'~, 1111.11 I nl\lo)'1 f,)II')WI'l1 tilt· Illnll in Tohie 
('. I 8h,)ul<l lIot 11II\e di ....... I\Cf!..'tl the ill11)Oftnllt (Ilet 
Ih'll, nhlJ()lIg-h II ('M)~~ hl·twi't'n plnnt:! \lhi(,h 111'(\ mther 
t'I"""i)· «·llIted lind wlii('h had bMoll IlIIilj('et('11 to 
l'ln~'ly "imilllT ('1.)Illlitioll'l, ~i\·c;; dnringl:tl"n'nll g('nl'nL
ti"l1~ ! ... nw R1h-IIlII'lgl' '" the (Ifrspring. Jd Ihnl nftl'r Il 
time tht·) IIlIlJ I,,· inu·n:n". ... ·,1 "ith no l"hlllltll!Z(' what
I'\t'r tl) lilt' olT';prinJ::. X"r shou ld 1 IIII'-e If'lirnt thllt 
Ibt, Kl'lf-ft'rtili,,;('11 plUllli o( the Inter gCllcnltiollS Iliigbt 
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I.Je crossed Ilith illt cf{'ru~ ~('d phillis of tll(' ~nme stock 
with littlo or 110 adnmtllg"(" nlthough they profit('(l tu 
Ull ext Tfuml iullry d('~r('C loy Il cross \lith II f~,.h !;tock. 

With n'Spcct to Il l(' gr('at('T number of the plants 
ill 'fllbl(· .\. nothing sp('ciul need here I,.. IID id ; fnll 
parti(·ulnrs muy he found under tho helHI of elleh 
sjJ{·ei(·s hy the ait! of the Index. ~'IJ(' figures in tho 
rig-hi-band eulumn SllOll till' mean height of the fI/·lf
fert ili<;('<) pl",lt.s, that of the crossed phllll" \lith whidl 
Ilwy com I M·h.~ 1 lK-illf!" n'pn'SlClltNl by 100. Xo ll{Jti~ 
is hert' tllk('11 of the fell etlses ill \I hieh cros:;ed nnd 
sclf-fertil i;wd plallts IIcn' g-rUII"n in t1u." 0])('11 wound, 
so as nut to compete IOf!ctlier. The tahle indutlp.;, 
Ill! we hll\'e &<>en, plants III' longing to fifty -fou r speeipI;, 
bnt a:; some of these 1I('re mellll\m~d eluri ng scH'ra l 
succe!o.~i\·e generatiolls, th(·re nre eighty-three ea~s in 
IIhich cro!>SC(llIlld self-ft'rti lised pllillt~ 'Icr(' {'omJllu·ctl. 
.\.s in ('ach g('neratioll thC\ Illlmber of plHllts which 
were mefl~lIrcd (given in the table) was 1)('I'('r very Iflrg"C\ 
aud sometimes 811111.11, \llil'lle\-er ill the ri~hl-hlllld 
colwnll dlc mean hei;rht of tbe crossed find 8('lf-f~rtil i i;('i1 

plants is tho same willi in fhe I){>r ('('n t , tlwir heights 
Illlly loc cunsidered Il.S prHdit-ally Cq lllli. Of ~Ileh CflS('!;, 
t hat is, of sclf·fertili llCI\ phlllts of \Ihi('h the Illeun 
height is expressed by flglll'{'s behl('('11 n.j and lU..i, 
there arc eighteen, citliN ill hlime one or all the gl'IlC

ration~. There are <'ig-ht ('!lses in "hiI'll the !ldf
fertilised phlllts exee(',) til(' cTOssed IJY Ilh(J\'l! fh'c 1H..'r 
cent .. as shown Ly the {if!un·s in th(> ri;.dlt-hlllltl ('oilium 
Ut·iIl~ 11.00\'0 JO..i. Llblly, there Ute flfty-~ven cII.s('s 
ill wh ich the crollSNi plllliU CX('{'{'(i till' IIl'lf·fertilised in 
II nnio of tit h.'lIst 100 tu 9,\ and ~nerol1y in a mll/·i1 
highl'r d('~rL'C. 

lfthc [(·lalive heights Llf the ('Tossed 1l1l(1 8clf-fcrtili~('(i 

plants had Uctu due to mere ('hallce, there "ould hlll'c 
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Uccn about l'IS many CllSCS of self-fertilised plunts 
exceeding tho crossed in height by abovo fin} l:K'r cent, 
l'IS of the crossed thus exceeding the self-fertilised: but 
we see that of the latter therolll'O fifly-scvcn cnscs, and 
of tho former only eight cases; 80 tlmt the cuses in 
which lue crossed plants 8xcr,cc1 in height tho sdf
fertilised in the above proportion (It'O moro thnll sel'en 
timesl'lS numerOIlS us those in wbieh the self-fertilised 
cxceel:l the crossed in the sumo proportion, :For our 
speciul purpose of eomp.uing the powers of grOl1 th 
of cfOSll('(l Iwd self-fertilised plants, it may be said 
tLllt in fifty-soven CllSes tbo crossed pllmts oxceeded 
tile self-fertilised by moro Ihlln fil'o per cent., and that 
ill tweJlty-six cases (18+8) they did llot thus exceed 
tllem, Hut we sballno\\ show thnt ill severol of these 
t\\'ellty-~ix cases the crossed plants hnd il. decided nd
I'Illltllge over t.he self-fertilised in other respects, thongh 
not in height; thnt in other cases tho mean la:igl.its 
are not trustworthy, owing to too fell lllilllts having 
been mensured, or to their having gW\\1I uuequally 
from being ullhealthy, or to both cnu~es ('()mi>inoo. 
Ne\'ertheless, I\S these CAses ure Ollposcd to Ill)" ~ellerul 
colldusivll 1 hnvefelt bound togirc them. Lustl), the 
causc of tho cro::;soo plnms huying 110 Odvlllltllf!e over 
tbe self-fertilised can be explained in SOllleoth('f ("lsel!. 

Thns II n:rv slIllIll residne is l(·ft ill Ilhich the self
fertilised llill.nts appear, us fur ns my experiments 
serve, to ue reaJly eq\lal or sUIK'rior to the crossed 
[llnnts. 

"'0 lIill noll' consider ill S<!IIlC littlc {lchlil the eigh
teen ClISCS in which the !:lclf-fertili&'d plllilts equfll1eJ 
in avcruge height the CNSSo...od Jllnms \\ithiu five per 
cent. ; (Iud the eight c&{:s in IIhich tlll'sdf-ft'rtilise<l 
pl(lllts exceeded in average height the crossed plants 
by libove five per eent.;' lll11killg' nltogcther t\\"cnty-six 

T 
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ctUIC8 in \\jlich the crossed plants were not taller tlum 

the selC·f(>rtiliscd plants ill allY mnrked <legf«'. 

(1.) f)j1J"thll~ mryvl,J,yllll' (Ihird ~Wm).-Thi6 Ilillot "'1\8 

e.~perimentl.'d (>n during fonr generatioll8, in three of which tile 
('ro:;aeIl plantll('Iooedcd in height the self·fcrtill6(ld j::Cllemllyhy 
mnch moro thlln five per cent.: and we hlwe IlOCO under 1'ahlo 
C tlUlot the off~i'ring from the plnnu of the third sclf-fcrliliS«l 
genemUQI\ cf'O!1><e<ll'ya fl'el!lh Btock profited in height and fer
tility W 8n extraordinary degree. But in thill third genemtion 
the el'O!l8l.od ptantll of the same stock were in height to the eelf
fertitil;al only as 100 to !J'J, thnt is, they .. ·ero )'r&ctically cqUIII. 
N"1l ... erthel~, wIlen the eight cl"OllllOli and eight self-ferlili'lC(l 
1)!IIIl\!! "·PI"(! cut down ami weighed, the former were 10 11\0 Irt.lter 
ill weight all 100 to '<191 'l'hcreC8!l therefore be !lot lhe IcMt 
doul>tthlltthoel'OBBCd l)illublofthi88pc.::iOlJllrogreatly superior 
in vigour ami Illlurmooo W tho self-fertilised; andwhatwlI8 tho 
caUIl(' oftha Ilelf-fcrlilillCd plan\!! of the third genemtion, though 
110 light and thin, growing lip 110 118 almost to eqllal the cfOl!i!icd 
in beight, lcannotexplaill. 

(2.) JAJbelmful~1 (ftrd geflmllion).-The cl""O@f!C(i ]!I!mts of 
thi!! gcneratiollwcro mueh inferior in height to theself·ferlili!lco"l, 
in the proportion of 100 to 127. Although only two l)8.im woro 
measured, which ill oh,-iously much too few to he trusted, 
yet froID othcr evidence givtll under Ihe hcsd of thia llpeciOl', 
it j, C<'rtflin that the IIClf-ferlili>!e<1 plants ... ·ent nry lDuch 
mont ,.igoroll$ Ilum the cros.<.ed. As 1 11600 pollen of unequal 
malurity for cTOflSing alld IIClf-fertilising thcpon:-nt-piantA, it is 
JlOIII'ibio that tho grctt.t difforenoo in tho growth ofthciroffspring 
may ha,·e bcendue to this ('Il.\llIe. III the next gelleratiQn this 
IlOllreeo(crrorw311 avoided,Rud many mont planta .... ere rail!Cd, 
and now tho &\·ern~ height of the "'reilly-three ~ l)lauta 
WaR to that of the twenty-three fll:lf-rer1i1i~ 1,lants 118 100 to 91. 
WOCl\nthercforolulrdtydoubtthatael'Olill is beneficial to thi!! 
~l)('rl"". 

(3.) l't/unil, lJiol"UI.I (third 9"1n"<I/ion).-Eight e~1 plnnts 
.... ere to eight se.lf-fo:rtilillCd of the third (!cllerali(m ill nvcrago 
hC'igbt 8Il IOU W 131; lind at an early III!:O the Cl"(lfll('(\ .... ent 
infero,r even in II Btill bighC'r dCfO"(.'(). Bllt it is a rcmllrksblo 
fart that in oue pot in whieh ptants of heth lots F!TCw extremely 
C'l'Owded,theel'Oll8e(\ were thrice llII tnll aa tlle5l.11f-ferlilisod . .-\8 
in the two proecdillg and two 8uC<'ecdillg genemtions, ll~ wellRs 
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with phmts rp,iscd by p, ('rOIlS with 11 fl"C!lh stock, tha cl"Oll!iOO 
gf'CILtlyexeeeded the self-fertilised in height. weight, nnd fertility 
(when t'-o two laUer pointfl were attended to), the pl"Cllent eMIl 

mwrt. be looked at I\I:IAO ADoma.ly not nffocling the general rule. 
The most probp,ble explalll1tion is thnt the soods from whieh 
tho self-fcrlilill&Cl phmta of the tliil"fl gcnCl"lItion lVora rn.ised 
lVel"() not well ripcnO(I; for I h,w!l ohl!ervod nu nn,(logollll!lase 
with Iberis. Sclf-ferlilool_lIings of this laUer lliaut, which 
were known to hAve been I)roduced fromMeds not well mAtured, 
grew from tho first mnch mOI"e(luickly t!llm tho cro8llOd. plunts, 
which IVcre !"Bleed from hetter mllotnft'(\ IIOOds; 80 tllIIt having 
thns ouce got a grcatstart they weroeuabled ovor nrterwArdsto 
retain thcir adVAUtage. Soma of thesa MillO seeds of the lberill 
woro !;Own on tho opposit.o sidCl! of pots filiO(i with burnt earth 
nnd pure I!Ilm], notcoutlliuiul\" nuyorgnnio matter; IIml now tho 
young cl'Olll!C(l seedlings grow during their short life to double 
the height of the se1f-fortilised,iu Ule I!IlmemlinoerlLll ocenrred 
with the aoon! two seta of aoedlingllof l'ctllnio. which were much 
CTQI\·(1ed nnd thus e:tJlOI'OO toYery UnfIlVO\ltllbleconditiOIl~. "'e 
haye Bt'C1l AlllO in tho eighth generntion of lpolll'el1.t.l",t sclf
rCl·tilised ~ccd1ings tniFlOd ft'Oln uuhellHlIY pltl"ents grew nt first 
very much more quickly lllllll the cl"OIIIJC(llICOdliugl<,!IO tl'f1t th('y 
were for .. long time much tnller, though ultimAtely beAten by 
them, 

(4, 5, 6.) EM.l,MiloltzJa rolif."...ioa,- Fonr I'cl.II of mCllJlllrc
menU; are given in Tllhle A. Tn olle of these Ihe erO/ll!od plants 
exceed tho flClf.fertilillCd in I1verage height, ~o tlll1t thill is not 
0110 of tho exceptions hera to be ('oll~idefC(L In two other 
C8lICII the cl"Ol!!M:d equn.l1ed the I'Clf-f~rtili;.w:.~1 in heij.!ht within five 
per ocnlj IIndin the fourth ease the fIl'lf-fertilit:c<:l l'l:tX'edcdthe 
~f"CI6SCd by 1I1)()\·o this limit. We hll1'e IK'CI\ in Tablo 0 tlillt tho 
whole &(Inultage of a CJ"O/!ll by IJ, f!"elih ~tock is confined to ferti
lity,snd80it\\"/lS\\"iththoinlercl"O@8(!(lplllnl:softheMm6~tock 
compared wilh tho R4:M-fcrtili~l, for the former woro in f('rtilily 
to the hItter AA If.IO lol:!9. 'fhcintercl'Ol!Jl6fi1)lantsthns Jlfwent 
lClUltoneimportnntlld"lInl!lb'OoYcrthosolf.fertiliRO<I. Moroover, 
the flowen on thepnrt'IIt-1)lnntil II"hen f,·rtilil<e(\lvith polten from 
nnolher individWllof the !'Arne 8tock yit>IJ fllr more fJeed.s thAn 
when flClf-fl!rlilisedj the H01\'ers in thhl Islter cruI6 being often 
fjuitesterilo. Wemnylhereforeoollclndcthfl,\,fI,Cl"OIlIIilOOlll!Omo 
,,'"OOd, thongh it docs 1I0tgivo toillo crOll~cd RCedlingR illcr()fll3Cd 
powers of gro\I'th. 

T 2 
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(7.) r,'""m',, 1it'"I"t'l,-TJu,' 1I,"l'm~() h~ight orthe fifteen inV:-r
Cn::«-OOplanutotiuI.tofthef\(l('('nI'leJf.fertiJilll'<lpJllllt8,,'uollly 
... 11(1 to 9'7; hili tl,e former Ilnxlu,'Odmllny morel'lIlwrulelllhllll 
Ih.latier,inlhcratioorl()Jio77. M"rool'cr, the fiOlr,'('n on the 
l.en'llt-pralltlllrhi"hllrer\:e~I"ndllelf-fertilillCd.yiel'led~ 
un 0111' OOCfI.~i"u ill tbe pmporti"n of 100 to 88, "IVI on n sec<>nd 
'I('ell~ion in Ow proportion of 100 10 58. Ro Iho.t Ihere ean be 
nu doubt IIhont the lx·u('lIcilll dTu<'18 of II ef'Ollll;, altlHlugh tho 
mMll h~i,::'" (,f tb,' ('~ Iliants WM only t!lrOO Iltf I'(!nlaOOl'O 
thatofthc .. ,rf·rcrtiii.sedpiani, 

(K.) "J~".I'm.' ,/o«,.} .. ",,--Ool,. tbe four tall .... t of tbe c~1 
anllthufollrtallt,tof the!lclf-fertilil!('(i "lant><,fn'O'Win,::infour 
I'nl~, were men,.ured; and tho (unu('r w('re to Iho illll('r in height 
11M 100 to OR ]n 1'.11 four pot~ I'. I'I'ORI!Cd plllut floweret! IJefore 
nn~' Oo.l of tlw sclf·fcrtilli<Mi plantA, IIml thi~ ill nlua!l~ a Rafe 
indication of .... me reaiaup.·riorityin the c!'(IIJIIO(l pll.Ilu;' Tho 
t1u,,"eJ"Son Ihl'porent·plan"" 1I'hi"h 1I'trec:1'OIIIK'd 1I'ith IlOlIen from 
another plallt ,.iddoo ~,I, ('I',mflllrcd with 100 I!(Ielf·fertil;.e.:1 
It./wen in the ratio of 100 10 72_ We rna,. Iilcrefnre d .... Ihe 
Mme conclusion l1li in the Il.!;t ell.8O with retollCCt to a CI'08l! being 
(kciJedlybcnclicilli. 

(9.) jJuraytJ Qffir .... "/i.I.-Ollly four cro.OO all,l four sclf
f.,rtiLised pll.IlbJ "'ere raib('(! anJ IIICMtued, and Ihe formcr 1I'ero 
to tbe iatttr in h..ighl as 100 to ml So 8mall • number of 
ffil'llSUreJntllbJ lOught 1lI',·cr to l~, trlt~ted; ami in 11'0 pn,,,,,"t in
~lancelhell,I\"ImttlgeorlhclI<.·lf.(\;rtili,;I;dov\;rth(\croAAedlllllnill 

tl~I)(;1\(I~d Illmost cntirel~' on (mo of tho I!('lf·f"rtilil'cl ptrlllt. 
hll,"illg grown to 1111 UlJUI<UIlI height. .All four ('roo...oo plllllt. 
IIowcrOO before thdr IIdf·fO;rtili .... ...I opponclltll, The croo-I>
r.,rtili.tled 6o"ll"el"ll on liIe pan:llt'l'itlnUl in oomporiaon "II"ilh Iho 
,,, .. If·falililOO fi,)\I'efll yidd ..... .,."t,. in tilt' prollOrtion of l00to 00. 
~'Ihllt hue again 'W6 may drsw tho RIlll6 oollclu~i<>n as in the 
t\\oln.~t~l<. 

t1O.) J'<UAij/vm grw:ili--,-Only two crc-..d tllld two IIClf
f~rtih".~1 planbJ were miSL ... I; awl the forwH \I~ro to the latter in 
IN:ij,:ht 1.11 100 to 101. On Ill<' ollwr hand, fruit>! from tho cro.;
(t;rtiliR-J flo1l'~t1I on th(' l*n'nt·plaD~ contain.,J ~ in nnmber, 
e"ml*n...I 'lrilh th,,>.C from Ihe 1Il,lf-f.'rliliaclU 80lrtn, iu tho p~ 
loorholloflUtlto~. 

(11.) 1"'{'~,(IJ,"udljflorllJl,-'fholivecfQllF,C(1111I1ntJi were to 
Iho five actf·fl'rliliM('(\ in hci~ht 11>1 100 to Vii. Although 1lJ(j 
CI'088(.'<ill\.auu"·ercihllllolllyfl,lurperccnLlallcrthantho 
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Ilell-ft:rlililoCtl, they flowered in both pot. bef"re lhem. It is 
tlK>ref'ne prohal'ie that they had 10100 real adTantage over the 
8elf-f(·rtili .... ~1 plant~ 

(1\1.) Ad, ...... O'IIti!'llIi<.-The four c~llilantll "\fete almO'-t 
elu\Mly ('(JlllIl in hei!("ht to the four ''''If_f,,rtili .. .,j Il!&nl8, but all 

110 ("w phmtll ,,'ere mea:surod, and all thellO were fll!" miserahly 
unhca1thy,~ nothing can be infnrod with IlAfcly with respect to 
their rcitltivc h~igh t ~. 

(13.) JJitrlvn", "uf'Cl.-The eight cI"OfIIIIe<I p\IInl8 were to tIle 
eight !!Clf.ft:rlilil'lCd in height fI8 100 to un. 'l'hi~ nllmber of 
pianlll, ('Qn~id('rillg the ca.re with whjt'h they "\fete raised and 
colnpared, oU!l:ht to ba\·egi .... 'n .. tnlJltworthy 1UlU1t. Dut from 
IIOme unknown calL<!6 they ~w Tcry uUI" ,Wllly, and they ~ 
caIlI61101\1lhealihyth .. tonlythn.«!orthee~laD(lthree 
of tho .!ItliC.fertili!lCd planlfJllel lIn7 _,Is, and th.,.;e r('w in 
number. UDlltr tllele ciremIll:'tanCftll the msu lw,i!l"hi of neither 
lot('&ll 00 IrlUIled, and theexpcrmll'nt ill VlIilWIuAA Thecl"OfAA
ft'rtiliRt'd f1ow('N! on the p"~nt.-ll[anlll yidded rather moff' II64!d8 
thalltheeelf_fcrtili.;edfiowcrfJ. 

( 11.) TI~u"l)trg«,alala.-The Mb: CI"QIII«I(\ phml8 \\'('re 10 the 
I!.ix flClf-fcrtiliecd in height all 100 to 108. llpr(I tho JlClf_f\;rtili!;l)(1 
l)lRnUllle(:m to have 110 dceidc(1 A.(lvllulaJ,,'C; lmt both Iota grew 
ulI<'<}llIIlIy, .ome of the planls in holll bein{: more t hlm twi('(' aK 

11.11 M otlH-l"l!. 'fhe pe.rent-plan18 al*> Were in an odd l!emi
fJwriJe condition. Under theee cl~ulIJJ;tall('t'll Ihe 1iU)l('rinrily of 
the .. lf.fertilillCdlllantllcallnotbefnllytru..I{.1. 

(iii.) Sol..lN4prw1rola.-Tlle five('rotIIICO.1 llllln\ll wcretothelh'e 
A('lf_f\;rtil.ilicd in height all 100 10 1roi 110 tllat the lall('r _m 
here 10 have a 6nJall but decided 8(hlllll. On the other hand, 
the floorel'l 011 the parent-planta "'hich "ere cl"08l-fertilis...J. 
llrQ(it)('(l(\ vtry many more c.ll!lulOl thall the .c'f-fcrtiliOied 80we .... , 
iu the mtio of 100 to 21; and Ihe 1OOI1lI ,,'hi('h the forme r oou
lAilledwcrehcavicrthaufinequAlnumbcrrrem the8Clf_fertilil;(l(l 
capsulC8in the mtioof 100 to 82. 

(16.) 'h1!illCu, ujriMn,,-,.-Only fOUf ]JniN! wero rRilJod,IIo11d the 
c~1 "'ere to the self_fertili8Cd ill iwigilt &8100 to 1O'J. 
Es:ecpting that too few planta were tn~'ured, r knoll' of nothing 
el8e to caUIIC di.itrnst in the lUIult. The cl"OfIS-r ... rtili!'ill'd 
f\owel1l on the pe.n:nt-I)\alltA ,,'cre, 011 the o'h~r hand, rather 
mOfC llrodllctil·etha.n thellelr_r~rtili'O;l<III."\I!"era.. 

(17.) -"pi"". J;>tl,.,-.,Ji .. "m.-A few llianta (nnmber not re
cordc.:l) derived from f1o"\fe .... Lelicvc.J to havo hocn crossed by 
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inllOOlllfln(! nf..,WlIClf.fl' rtilifU'd plnll lllw('rej:1rownoll tllelJPJlOl'i lo 
",i( leJI of f,'u r l)oUl. '1'1"'1 aWlinoo to ~ 0.' .... 11 equal bd,IlI, the 
c~ ha~inf:;' 'f"er,.aligbtad",nt~. 

(l1:!)I·a"",IIi4""""""I •• r!' .... ia.-T ... enl,.~ I ... nta,..iecd 
from th.lIb.l~ vf IJl·rlt'Ct flo,,·cl'IJ ... cre to twent,lfM>lf·f..rtilillEl<l 
phUltA, likcwi ... · l'IliJ;(.~1 fruUl the Ilec.'dll of locri'ect fiuwcl'll. in 11Cib-ilt .. 1(.' to !I'l Th.., ClIII:riment 1I'M repenled, with the BOlo 
difference that tho plantl! "'ere allowed 10 j:1I'OW UlON! l'l'O'Irded; 
and l'OW Ihe twt:uly·foor lalletlt 0( the en.o<."ted Il!/llita ... ere to 
tho hl'llly·r"ur talle><t .. lr-r.·rtilillL~1 plaola in heiJ:"ht u 100 to 
!l l .aud in wf',,,ht 811 100 to '.!7. )1"l'OO1'cr, alargcrnUluberoftbe 
c~,l lhllDo(tho .. lf.rcrtilillel.lplnl1t.gre"- toamotlerate 
hcight, TIlt' above-tQ"ntione,1 twent1l'"~ planlll were 111110 
pl)lnl in r<,mpNition ,,'i,h "''Cn'y ~·Ir,rl'rtilj,.cd I,lanlll milled 
f"lm the ('I~I orclei~tOf:rel16 flo,,·cnt. "w i 111~i r hciJ(hta wcre III 
100 10 91. ThercfOrfl h",1 it not b..'{·u (o'r tile fino' trinl, in which 
thee~\(II'lllnU!I ... ero tothel!Clr·f..,rtilu.o:J.in b('ip:I1tOllly .. 
100 to !r,), tlia ,,~Ko. mi,.:ht hne btooo·n el_1 wi'h' thOle in 
""hich thtl ('..-1 planUll'xceOO lbe 1I'lf·ftrtili8e<! hy al)(l'le Ih"t' 
IlCf cent.. On the otllcr hand, t~ c~l plaDt~ in tI,e II-ctlnd 
trialllOrll fe'lltfCal",uIOJ.aml the.o contained fell'Cl M«1~,than 
did the I«'lf, r"rtilis('<i plante, al1 the Cal)l!ulOJ lla"in~ been 
l'rodllcN by elcistogcu(: flowcn. The "'llOleeaM t11crofore mUll 
belclldout.uul. 

(19,) P, ...... "", .... ,,' (('OmmOlI pca) __ }'our l,laIlUHkrin.'(1 (porn 
a CI'Olll helll'l",n iD<liv~lttal~ of the Mme 'lIriety 'IIf('re in hei,::llt 
to four IK:lf·fl·rtili .... .J 1111I1l'~\II'IOIl,::in(;' tu,he IifIlnO ' aricl, a.tI 100 
to U a. AlthonghthiIlCl'OIIIdidno"OCKI. '11'0 havo lletn WIder 
Table C that a CI'OIIIII belwoo.'n dio;tinct '1arictie. add, great.l,. 10 
the heightatlll vigour 0( theofl"i'prillf\: i and it 'llflUllbcrtlexpla.ined 
ihattlwfactofacl'OIIIbo:=t'll'ccnthe illdi'li,luala01t.1,eMmevaricty 
not bo:=inf:; bellCflcial, iIr ahn, .. t IX'rtllilllydllt! to t11ei r hll~ i l1g been 
ae!f,fcrtilillOO for mall,. trellcratioWl, and in ~lICh geDeraUon 
grown IIIJ(itrnearl,.limilaroonditioDII 

(20, 21, 2'.l) c. .. """ I('Oror('lI'jrfl·.-Plantll belonging In Ihroo 
gtll('ratiolill \II..,re ohecn<,d, and in all of 'hr~'il tho clUllC(l were 
apJlroximalelyllrjllaltothiJHIllf.f"rtili,.;!: the a,'craf:'u lJeip:ht of 
thethirly·fuurel'(llllo,()(lpJaIlUll""iu,.;tothatofthell4tuAunml1(:r 
of .,If·fHtil~ piallU .. 100 lu Jill. Tht",C .. re the ('.,...'\1 
planu had nu .dnll~ Ol'tr tile ,,·If·r,·rtili6tJ; a1l<1 il _.,to
"'hle Ihllt the MIOO 1IXillanaliun here holdJr good lUI ill Ihe ca...-.e 
or /'if"'"' lNItJV"'"I; fur tho Bowen or thiB Cnnul!. 1!.1'tl1:K:nL-clly 
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self-f,·rtil{·, lIud were ne .. er _n to be \'i~ill'<ll,y inlKlCbi in til; 
hOlh(Ju~,', 110 ru; 10 be c~ by Iht;m. Thill ])lalll, moreover, 
ha.~ lJt~n ("ulli\'ah.'<l under glll.S8 for tIC"cra] ~ll(ralionll in POI>i, 
amilh"r,·r.)reUlld"r nearly lmifonn comiitinnll. The ropsul(:.S 
produN",ll>y thecroti'l-fcrtilised tlow{'l'I<onlhellbovo thirty-four 
('I'08lI(!(J ]!lant~ oolltnilled more I'(.'Q(]s than dill the ea])sulOl'l 
producod hy thosclf-f,-rtilisedflowcrsouthoFIClf·f"rtililMldjlI!UlUo, 
in tho pro]XlrtiOIl of 100 to 8;); 110 t1mt iu Ihis respcct crossing 
wtlllhtllciicial. 

(23,) I'rilhllfa .i~en"'~,-'l'ho ofl'.opring of plant.., IIOmo of 
which Wl!l'6 legitimately and oillen m"J;itih'latdy ("rtilillc-d wilh 
))Ollcn from a distinct pillut, "'ttl' nh",.-;t unctly of tho !\awe 
height ILl theuff"l'rinJ; of self-f.-rtiliscd 1'IflUhlj lmt tho fonner 
wilhral'Oexcc(lt;lln8f1o...-en<lkrvro the Intler, J hnvo sIKl"-n 
in my (laper on dimorphie 111.nbi Ihnl Ihi. fll.~'it$ iii oommOhly 
l'IlillcU in t:llgllllld from self-falililill<l ~,all<1 the 1,lallls from 
IUI.\'JIlg been ('ultinlod in pols ha"o IJC<'II flnl~l«'loo 10 Ilcarly 
uniform conditions. Morea\'cr, many of tll,'m III"t1 now varying 
and clianging their ehllmctcr, 110 l1li10 bocomo in a grealcr or 
leM degroo e<!ual-l!tyloo, and in COIIIll~IU{-IlC() Ilit:h1y ""If-f"rtile. 
1'hcrcfon.l1 bI,li{lv{l Ihat Iho C611F;(l of Iht! ('roo;.;cd Illauls not 
cxooodill~ in height the self-ferlili"oo i~ Ih" "UlO Ill!. in the two 
))rovioUll ca!1e8 or P,-'um ... ,'il'''''' Illld Canna.. 

('2 1, ~-" 26.) Sjroti<ll,a t«ba.:um.-}'our IiCIJi of mt'lLlnremellts 
were m .. lc; in one, the self-fertilised J>lalllA g":sily excccdoo in 
heighllhecl"Oll8ed,ill twoolhel'1l they ,,·trc al'l,ruximaldYCflual 
tolhoc~,1lI1,linthefourth .... {'relx'llltnhythem;butlhi8 
IaUer ca..e dOO8 not Ilere concern lJA. 'fhe iu,!hi,lual plant!! 
diff"r in colLBlilution, 110 that. tho dl:!l('(:lldnul, of 1j()U)011rofil by 
th .. ir IlIlrent8 haying lJeen inlCl'Cl'OI<I;I)<l, whit..tothl:n do not. 
Taking nil th roe gCllerntitms t~cth{'r, tho Iw,·nlY-llO'l",n c~·d 
Ilt.nll! wCf(!in height to the IwelllY"'*l\'{·n !i(M·f~rlilibCd plllllt.;&11 
lUOtoW. 'l'hill exOOl!l! of height in IhecI'Ofl6edllllUlls, is 110 
slllall compared with that di~playcd by tho offi.prillg from tile 
8&lll6mothcr--plllnla wilcncJ06SC(] bYR $lighllydilf"reutYariety, 
tllat wo may SII_pect (Ill! c.'l(llniu«\ untl~r Tahk' C) Ihnt m08t of 
the ill<!i'idualll belon"ing 10 the variety which IItrnl<1 till the 
ID()ther--j,lanl8 in my ".'Iperilllcnts, luulll-t'<lnirlld a 1I('IIrly .similar 
COUijlitmion, 11.0 till uol to profit by bcillgmU1Ullily intererossed. 

U('l'ic" iug these twenty-six CiI:lCS. ill which tile 
cN=c<1 plnnlS either do not c!..cccd the !Self-fertilised 
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by Illlov(' five I'~'r ('put. in height, or nre infN ior to 
tlLl'lIl, 11(' nl:I~- l'oll('ill(i(' thnt much the A'1'{'nt('r number 
of the ("I~Pi ,h) lint forlll rl'al ex('eptions to till' rule, 
-lIlIlt 1\ I'ro~~ Iw·tll(·1'1l two plants, tlnleSll these hal'e 
Jx><.n "l'lf·fl'rt iliSf'f1 (\Il ,1 exposed to nearly tILe !lUm(\ 

eon"ition~ for IlItwy g-el\el'lltion~, gives a j!;reut 
ndmnt;I,!!'(' of SlJlllH kill!l to the olfsprin~. Of the 
tW(>!ltr-~ix cu~:", nt I~'nst two, nnmelv, those of .\.dollis 
nnd I~\rtoni.\. mill' he wholl \, excl;u\c(\, us the trinls 
\\('1'(> \\orthlc~~ fl\;m the ext~me unhealthinC'AA of the 
p l llllt.~. III tllf'iq' othr'r ('ases (three tri llis with Esch· 
IK'holtl.ia hNe inclll(l('(I) the crossed pinna either were 
liu IM'rit,r in hcig-ht to the self·fcrtiliS('(1 in nil the olh('f 
g(']wmtiolls ext'<"pting- th(> one in qu(»ttioll, or they 
flholl'('(1 their sllperi~lrity in some dilT('rcnt lUanner, lIS 
in lIeight, fertility, or in flowering first; or again, the 
cros~·fcrtiliSCtI flowf'f8 on the mothcr-plant were much 
mor{' productive of S('('d than the self·fertilised. 

Dt'(iucting these fonrlt.'I" n cases, t!1I:>ro r('main tweh-I' 
in which the cr()~~('ll rianlil show no wcll·marked 
advantage over the l<!·lf·(t>rliii5ed. On the other haud, 
\\e ha,'e seen that tlwrc are 6ft,,-8('I'en cases in which 
the crossed J>inllt~ exe('('(1 the ~lf.fertiliJJCd. in height 
by nt ICfiBt £h'o per ('1'111., and gell('rnlly in 8. much 
higher degree. Hut (' I{'11 in tho tllelve cnses just 
rcferrl'd to, tho want of allY udmntllge on tho crOl'.~ 
sido is fnr from cerlnin: lIith Thuubcrgia ti\(' parent· 
plants were in all odd !«Illi-!>teriie <'OllItitioll, and the 
ofTsprill~ grew ,'cry 1Illftlually; with Hibiscus and 
.\pium much too few plnnlll were mised for tho measure
mellt~ to be trusted, and til(' cross-fertilised flowers of 
Hibiseull produced ratll('r more 8('("(1 than did tbo 8('1£. 
f{'rtili sed; with Yanri('llin. the ero,,8('d plants wCfe II. 

littlo ialler and hea\'icr than the self.fertilised, but as 
they "'ere less fertiJc the case must he left doubtful. 
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L3II11y, Ililh ri~lIm, Primula, th(' tbn>e j:r('lu'ratinn5 of 
CIlIlM, 81\'! th.) thrM of XiCt.liana ("bieb hl~l'lher 
C()mpidl' tlu' 11I .. dn~ ('n .... ':8). a ern .. IioH"-I. .. ·n t",j I'lanl3 
certainly.lid no ~"l or ,·ery Iittlf' ~uod to the off
Ipring; but 11'6 hOl"e rell5Ol1 to belicl'c thllt this is the 
r('SILIt of til(,80 pltlllt.!! iUll'illg Jx.c.n 8('lf-fl'rtili!l(!(1 lind 
(,lIitimt(..-( ulldt'r nearly uniform ool)llilioll8 for l!C,'crol 
geuemlions. 'fhe Mme resultfl.lll')\\{'I'1 "'ith tho experi
mcntnll'lanuof IpuIDc:eaon.! )lilllulu<I, an.1 waC('r\ain 
eXU.-llt "ith 11111116 oth('r 8JX,,-·il~. "'hieh had been inten
tionally tl'\:llt('(1 by me ill thislllallllf'r; )'<'1. 1\0 knf)w thnt. 
these 8I'e('i('i in their Il{lrml\1 c.mditiml pruflt ~rf'l\t1y by 
being int(·f'(·~~1. Tb"'re ilJ, th(,f'C'f"",, IIOt a. lin~do 
Ctb6 in TRbio ,\ ",bieb afford~ df'l'i~i\'e o,'j.l,·ne., Rg-aill~t 
tbo rule that a ('roM belw(X'n plnnt<l. tho pfO</,,'l'nitonJ of 
II'lii('h IUI,'o hN;n 8ubj .. :'Ct(>(1 to 1I()1ll('I\ilat dil"(,l'!<ified 
conditiolls, is beneficia l to the offspring. 'l'lli~ is n. 
su rprising colIC'lnsiOll, for from tho nnn'o~y of dOlllcsti
('ah .... lllllimalJl it collitl Dot hll,'e beo"n Elutiri l)(lt(·.\, tbat 
the ~ootl (-'iTl..'t'ta of erossin~ or t!lf! e,'iJ efl" ... ·1.8 (If self
fcrtilioiEllioll would hue hl'en )If'fN·ptihlo until the 
1'1.11.1113 had been thlls trentro for ~'H'nll g('nl'nltion8. 

The fl'sulls given in 'fable ~\ Illay he ll)Okl..'11 at 
ulllier anOlher l"lelint of yielil'. Itith('rto ('flI'h gt'nera
tion has l-.. ·Il colllli.l('red as a Ik',)tlfatl> ('a"", of wbieb 
there are t'i:.:hty.three ; and thit no dou"t i~ till' more 
oor~t IIIctll(M'1 of oomparing' the ('fQ!-'I ..... l and self
fcrlili8('(1 plllnts. 

13ut in those CIl8('S in which plflllh or the SIlme 
IIl'M"('i<'l were obtil-'l"'t'd during' SI',·(·ral ~(·nemtioll!l. a 
~t'n('ral a,·emA'(' nf their height. in all tlw ".nj'ratiou~ 
t(lgcthcr may be made; ao,1 luch R,'('mA'CS are 
gin'1l in TRbio ,\; for instan~, 1I1II1('r Ipomc:ea the 
general a,·em~o for the plants of R\I tell ~('nl'mtions 
is as 100 for the en>!'..;ed. to 77 fOf tbe 8('!(-fertilised 
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plauts. This haling- 'x'('o dono ill each ('1lS{' in ",bich 
more than ono g'cncrfttion was mis<'<i, it is easy to 
('1I1('lIll\to tho Rn'nLg'(' of tho o.l'CfOg'O heig:hts of tho 
('r.)Ss(-..1 anll sdf-fl'rtiliscd. 1)lants of nil the species 
int'im!t...J. ill '1'1\"'e .\.. It shoulu bowe\'cr be obscn·cd. 
thut us only a fl'" plants of somo species, whilst 1\ 

cullsillcmblc lIum~f of others. wcre IUCMUJ'(:d, tbo 
mltw of the 1Ll('Rn Of u\'crngo hcighL! of the sc,'ernl 
slk.'ci('S is YC'ry diffl.'f('nt. Subject to this sourco of 
errvr, it may be worth whi lo to give the mcnn of the 
mCRIl heights of tho fift.y·four spcci('s in Tnble J..; and 
the rc;lu]t i~, calling Iho Illeun of tho menn heights 
of the crossed plnnu IOU, thnt of tht' sclf-f(>rtilised 
pllllltil is 0:7. But it. is a bettcr plun to divide the 
fifty-four spccil'8 into three groups, I\.!I \\1\8 done "ith 
the Jlre\'iou~ly gi,'en eighty-tluN Cl1SCS, 'fhe fir6t 

group consists of species of \\lticlt tilO 111CII1\ heights 
of tho self-ferlili.!ICtI plants uro within fivo per cent. 
of 100; so that tho crossed and sdf-fertilised plants 
are approximately ('(lLml; and of such species there 
nrc tweh·o about IIhich Ilothing Ileed be I!tl.itl, tho 
lll('lln of tho menn heights of thu sclf-fertili..;ed being 
of course \'ery lIl'urly IOU, or (:xl\(,tly !)[I'58. Tho 
SN.'()Ild group consists of the spl'eiclI, thirty-seven ill 
llulLlbt:r, of wllieh the mean hd~htll (Jf the cro!;5cd 
IJIllIltii c;(coo:l thot of the sclf·ft'ftiii.!St'<i plants by 
more than fh'e I)('r cent.; aUlI tho mCRn of their 
Illt'llIl heights is to that of the sclf-fcrtilillC<l plllllts 
as 100 to 78. 'fho third groll]) c(ln~ists of the speeies, 
only fh'e in number, of which the 1Il('IUI hcil;hu of 
the self-fertilised planu cxcoo.l thnt of tho crossed by 
more thun fi\'o pcr cent.; and 1ll'r6 thu mean of tho 
nU'lUL hdg-ht>l of the crossed plants is to tlmt of the 
In'lf,fertili~'<i as 100 to 109, Then'fore if "e excluue 
the spt.'cics "hirh are approximlltely ('(pm I, thcre are 
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tllirtY-l;Cn'll 8pt·d('i! in "hi("h t llO 1Il('tl1l of 1110 lll~nll 
Ilt'ij!hts of til(' l· ..... ~;('(1 plants ex('t.'('(ls that of the .8('lf
f(·rtilil!l.~1 b~· tYl(·IlI~-tYlO 1N.·r (,('111.; YlllI'fcas tht're arc 
only file a)l'~'il"8 ill Ylhich the Illl'!\11 of the mean hci~hlil 
of III(' 81:If-ft·rtili"'11 pl1l1l11l f'x('(.'(.'tld Ihat of the t.'~. 
find tlli~ ouly by lliu(' pcr C('nt. 

'I'll(' truth "f tilt' eoncilll,inn -that the goud e/l'cclilof 
a c .... .."s depend 1111 tht:' planu lilHing Ot'('n 8nl~('(>too 

10 diffl:~nt Ot'liflitiong or to thl·ir .... ·I"n~iul! to differ
('111 l"lIorieti("l, in both of Ylhich etl."It·8 they Ylullld almost 
(·(·rtlJ.inly differ !kllll(·\1 hat in N!Illtlitutioll· ill !llIflportoo 
by n L'Ompl,rillOlI of the 'j'nhl{·~ A and U, 'l'hl' hitter 
tnull' j!in .. "8 tll(' rt'~lllts of ('r~sinA" plllnts "ith It froo.h 
IIhN.·k or \lith I" di"tillct ,'arit·ty; 81\.1 tb.· IiIlIM·riority of 
the cro:.:.t..'lI o!T,.prillg O"l'r tho 1M·lf-rcrtiii.".~l i8 hero 
Ulu('h mf,re f.,'(·ul·nll anti Ulu('h more !lll'l..nl!ly lIlarked 
thlln in 'fable A, in \\'hic11 Ilinnl8 of fho MUlti IllOck 
\I('ro CW:;lK'(1. \\'0 hlll'OjUst 11('('11 thut thl' III ('11il of tho 
IIlhUl hcighlil of the cNI>!;('(i pllllltil of tht· "Iwlt' flft~·
four 1i1"k.'Cieg in Table _\ i8 to Ihllt of tbti ~lf-fl·rtili,.;(>o] 
pl8l1t~ ~ 100 tIl l'ii; wb('l"('aI" titt' mellll I,f Ihu mean 
Ilt·il!hlsor Ill(' plnnu cro..:.e<l by a fr.: .. h ;,!u(·k ill 10 that 
uf the scif-fl'rlili~(.'{l in 1'1\1;1(' U nll ] OO to 7 1. Ho that 
Ill(' croued I)hmt~ bent tho 8('lf-fl'rtili.-t·d plUlitiI I;y 
thirlt.'<!n IlCr ('Cllt, in '1'1"blo ,\, IInl! by HH'nt~·~ix per 
cI·nl .. or dllul)l(' II.!I much, in Tahle C, Ylbicb includes 
the n..iiUIts of a Cf"tIcoII by a ffClih !llcel.-:, 

'l'AllI.E n. 
A fcYI Ylonls mU!'i be &<"'('01 (In IhfO " .. t·i~htil or 

,htl ('n~~1 pw.nu of ihe MUlt' al(lo.'l.:, in r,uwl....nson 
\lith til(' III·Jr-ft·rtili:.ed, ElcH'1I C&t."$ an. ~iVl·n in 
TI\hlf' H, rt>lnting to eiR"llt species, Tho !lumber of 
I )IIIHI~ Idlit·h I\('r(' \\'C'ig-he<l i>i sho\\l1 in II\(' two Icft 
(><)Iunlll,,> and thci.r rc1atil'O YI"(:ights ill the right 
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columll, thnt of the crosscd plnlllS being taken fl.8 

100. A. fell' other Cfl.8eS hayo alroady bocn recorded 
in Table C in r('ference to plants crossed by a freRh 
sto<·k. I regret thnt more trials of this kind were not 
made, as the eyirlence of the superiority of tbe crossed 
oyer the self-fertilised plants is thus sllOwn in a moro 
cOlJ('lusiye mallner than by their relath'o height'!. But 
this plnn was not thought of until a mther late period, 
and there were diflicultics in the wny, ng the seeds 
had to be colleeted wIlen ripe, by which time tlle plants 
had often begun to wither. In only 0110 out of the 
elm-en ei\.Bes in 'l'able n, that of ]~s('hseboltzia, do tho 
self-fertilised plants exceed the crossed in weight; Ilncl 
we IUI.\·e already soon they aro likewise superior to them 
in height, though inferior in fertility, the "hole ad
vantage of a cross being here confined to the r<,pro
ductive system. With VamleUia the crossed plants 
were a little heavier, ng they were also 0. little tallcr 
than tho self-fertilised; but as Il. grcll.ter number of 
more produeti\'e capsules, were produced by tho cleis
togene flowers Oil the self-fertilised plants than by 
those on the crossCI"i plants, the case mllst be left, flB 

remarked under Table A, altogether doubtful. The 
crossed and self-fertilised olT~pring from 0. partially 
self-sterile plant of Re88(", odorata were almQst equal 
in weight, though not in height. III the remaining 
eight CiLSeS, tho crossed plants show Do wonderfu l 
superiority o\"er the self-fertilised, being more than 
double tlicir weight, except in one elise, und hero 
tho ratio is as high as 100 to 07. The results thus 
deduced from the weights of tho plants confirm in a 
striking manlier the former evidcnce of tIle beneficial 
elTretsof 0. cross betwecn two plants of the same stock; 
EllHI in the few eases ill which pilluts dcri\"C(1 from El 
cross with a fresh stock were weighed, the results aro 
similar or e,-en morc striking. 

I W ri< f rwin nli 
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CIUPTEll YlII. 

DtnDD"(""1I .1:TT1IDf C..-m ~D I'~LP-nxrIl_1t8D PUltn 1.'1" 

Oo:<toTtrt"Ta»r ... tVIOUtC .... ,-DI!((n"IlIIII ... • ... "B. 

(;".. .... _lituti.;JBBl 'til'oUr of ~.II.I .. utl_Tb" (11".".",01" If'"'t .. t 
~ro ... diog-U""pctill"u "ith olh~r kiuol, or 1']8n,,· ~ If_r,·rtililll'<l 
Illllntl ",oro 1l~1.>16 to, i"cumtu,,, d.·,.'h ·-C ....... ·d 1'1ft"", ~lI('rally 
1I.,,,t. bo.·rure the .etr-f,·rtiliMlol.,,~,.liv. rlf.'('", ()f Ink ... ·ro..lll, 
ft.,,,.,.. (Ill the __ pleDI-ca- d...:'.ibo-d-Tr:.n.",i.ooj',D '" till· 
, •• oJ det"b of II C"* 10 Iek-r .... ,.',,,_}:If .• tI "r ~1lJ{ 
\d.o.nw<llelo.ly ,..1..kd ..,..tap-l'~ ""'_ 0( It.. "" ..... .,.. 
ooplentllll·if-r.·I1,]i··.J.dIlliDg_t"tftll"D<ral __ aoJ<-uiU ..... k..J 
uUtl« IlimJlaz-lIOlI<lih ...... 

Ot"hlfet" ton8iiilltWllal n9'out" oj croA«l PlwltJl.--.\ S ill 
a.lmv:;t. all my exp.·rimcllu all (~luD.lllumbcr of cnl'..ro 
aUII 8,.Jf-f,·rtilUk.~1 ",·\.-ds, or more ('l)mmonly 1K't~llin~ 
jll~t. b..·~iIlUillg to sprout, Wern pLmt{Jd on thl· I'PP<>
"ite lIidt'IJ of tho Silme pOUt, t1wy had tt) CUillllI..'te 
with 0110 another j lind tho gn'att'r height, I'l'i~ht, (l, lId 
ft·rtility of tho cr()l'~ pitUIta DUly be attrilmtl'tl to 
th.·ir I",~",,·",~ill~ frn:ati.'r iuthlte l'(,tbtituti,"ull ,·iA'uur. 
(:,·Il.·mlly the plants of the- h ·o lots vobi.L;t l·er~· youllg 
were of eqllal height; bllt aftNIl·arus tlU' c~ 
gnin{'11 ill';(·1\~ibly on their oppollcnt~, and Ihill IIho\\"8 
that th('y IM~&ci!iK."1 some in lWTeut 8u l>criorit). tllVUf!"h 
not dillpltlyt-tl at a ,·ery euriy period of life. Thcre 
Ilt·n', bowe,-cr, Iklllle C\)n~pi(,u()lIs c:xecpliullil 1.<) the 
rule of th,. two lou being at ti""l t~I"'ll in Iwi~ht; thns 
tlw cros.,;ro 8t..'('(Uings of tllf' broom (,s,lrvilullflnu, 
IIrollariu,) whcn under tru-('(l inchC8 in Jl(' ight tl('r(l more 
than twice as tall as the sclI-fertil u.oo plants. 
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Aft('r the cro~1ed or the sdf·fcrtiliS('fi plants had 
once growil decili('(lly taller thall tht'ir O)lIXlllents., u. 
still illt'I'('tl.Sillg 3rlnllltage would t('nd to follow 
from tho strongrf plants fobbing the w('nkef onc~ 
of nouri~hmeut und o\'('rshadowing thclII, 'I'his \\'11.3 

evid(>lItly the case \\ith the crossed plants of nola trio 
colQr, which uitimnt('ly quite o\'erwhdmed the scl(· 
fertilis('fl. But thfl.t tho cross('(l plunts have nn inhel'('nt 
superiol'ity, independently of competition, \11109 somC'
tim('s "'cll 8ho\\'n whell both lots wefO plnllt('li 
scpamt('iy, 1I0t Cu.r distant (rom one RnotiWI', in gOOf! 

soil in the open ground, This WM likewise sho\\l1 ill 
$C\eml ('nscs, even with plullts growing ill close compe· 
titioll with one Ilnother, by one of the sclf-(crtiliSl.'(1 
planh e!lc(>{'(ling (01' a. time its crossed O)ll)()ll('nt,\\h;<'i1 
had ~n injured by soDie neeident or was at first 
sickly, but beillg ultimntely conquered by it, '1'11(' 
plants of the eighth g'eneration of Jpom«'n nero flliS('lI 
from smnll seeds produeed by unhealthy I)(li'{'nts. nnd 
tho self·fertilised plunts grew !It first "cry rapidly. 
se lllnt wlwll the plfl.llts of both lots wcre about tlil'{'(' 
feet in height, tho m('an hei~ht of the cr~~('(t to tlint 
of tho seI(·fcrtiiiJ:l('(I wus fl8 100 to J2'2; when they 
were about six feet hi~h tho two lots wt'r<' \,('ry Ilcarl), 
1'1111111, but ultimfl.t('lr when bet"'ccn eight.nnd n;ne(l,(.'t 
in hf'ight, the ('1'()I>S{'(i pillnts asserH'd thpir 'lslU11 
superiority, and were to tho self-fertilised in height IIlI 

100 to 8.). 
Tho c()llstitntionfll IIIlfK'riority of til(! cro~'i('{1 0\'('1' till' 

self·fertilised plnntl! WIlli pfoyed in another WRy in the 
thinl generation of )Iilllulu~ by self-fertilised 8('('(1" 
being 81)Wn on ono side of II. pot, nnd Ilft(>1' n certnill 
illterml uftimc ('f"OSl:IC<l. seerlson theoppo!lit(' ~ide, 'ril" 
self·f('rtilised secUlillg~ thus had (for I nsccrtflinM that 
the seeds germinated simulroncously) II clenr ru:1\'untngc 
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ove r tho er(lll~('I\ ill tho stArt for th(' mce. X(I\'('rlhe\eSl! 
they WOf(! ('a!liiy beaten (Ill! may be IIC('n um\t-r the 
hea.d of 'Iimuh13) when the onwtNi 8(!J('Iill '''('re ,..un} 
lim whole dny~ art('f tho I('lf-f~rtili~1. J1ut wilell the 
int('rvni "Ill! fonr dny!!, thc two IoU! "crc Ilrorly Nt"a l 
th roughout lif(l. ]~\'Cll in this 11I1I('f cnso tlUl CWfl8C(\ 
plants st ill 1)(~"IC(1 nn inheft'nt luh'all~, for nftcr 
bod. lots Imd J(r(Jwn to t1U'i r fnll height lh('y were 
cut down,and without l)('in~ disturbed ,,"('ro tnlll~f('rrt'd 
to II. largt'f pot, anti ~h('n ill th~ l'lI~uin~ ~-('Ar Ihey 
hllll again ~Inl to t1u·ir fu ll Iu-ight tllI'Y wef'(" 
lIwasllrod; and now tho tnllest el'os'!('1i plallh W('rt' to 
the IlIilt'St !l(>U·fertilillf'(\ plants in hf'ight lUi ](M) to 75, 
nnd ill fertility (i.e., by w('i,£!ht of ~'(i~ pn)(Itt!'t~1 by lin 

~'Juill Dmntl/'r of capllul( .. from 11/1111 loti) lUI )III) to 3·1. 
lly usual method of pnl("('('(lin,£!. IIllm('I~" III plaut 

1J('\'(~rB l pairs of el'OSSNl Rlld self·f('rtili~\ lII'Ni!l in an 
NtuRI statc of germillliticli 011 th(· oppo~i t (' sil\l':i of thl' 
"'1111(' pol<l, so tJmt the pllln'" "I're 1I1Ihj(~'I(~1 10 

modt'mt('I~- lel'ere mutual oompt'titillH, \\8.~ I think 
Ibl' lx'>it that oould han' 11('('n follm\('(I, atvl "'"!)O, a fnir 
tt'~t of III.at OCCUrI in a BlatI.' of naillft'. ]" lI r 1)1811111 
111)1\ 11 by 1I1llllrC gellcmlly COIII Il up ('rO\\'(\('(I, anll Ilre 
almost always e::l:l)I)o«'(l to \·t'r~· '<;''W're ('<.llllpNition 
",·itb one anoth('f 81111 ",·ith otb~1' kinll~ t,f plauti'. This 
IUtl(·f ('(}nllicl~rBtion lCiI m(' to IIIllkl' lJj.me Iri,\I~.f'hi~fh· 

hilt not (>xelullin'ly wilh JpomQ'a IIlld )Iimulll'l, hy 
tI<)",in~ ('n;;<8(!(\ and fK'Jr-ft·rtili",-~II\l'1'(lsoll till' npP/)'1itt' 
"hies of larf!:!.' pots ill which oth(>r plnnt;! h1l1\ lon~ 1)('('0 
~nI"in~, or in t1w midst of oth('1' plnntil IIUt of dOON. 
' I'h~ I!C('(lI ings W('1'(l Ihus lIuiljl'('II',1 tl, H'ry 1If"\'{'ft' 
l'fllllpt'titioll with planu I.f othl'f kill/I;!: allli in all 
I'ul'b ('8!I('jII, thl' ef( ... ~,'<1 IK'e(Uinl-"" j·xhihill'll a ~t 
11lIllf'riorit) in their (lOlII'er of gl'unth onr th(\ 8t'lf
fertilised. 
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AftN Ihl' 1;(:rmiu8ting se('(IliIl~"lI h8~1 been planted 
in poil'll on Ibe 0l'p • ...,.ite lIidL'S of 8c\'CrnJ pOli, the 
remaillillA' ~('(·d"t wbHbcr or not ill a ~tnt(' of germina. 
tion, l\l'n,' in mlll:lt C8llt.'8 !Olnl wry thiekly Oil tbe tll'O 
si.ll's of !ill Ilduitionallnrg<' pot; 10 that the seedlings 
cnmo III' extremely CNwtk.J, nnd were 8ubjectctl 10 
(lxtTt'llwly s('\'crc competition and unf/wounlble eondi· 
tiun,.. III sueh elW'S the CI"Ob:>\-d plUl\1$ nlmust innui· 
ably showed a greater superiority o\'.'r the sdf·f(:TtiJiscd, 
Ibll.ll di~1 tho plants wbich g~w in IlIlirl! in the l)I)t~, 

~lIlictimt'S crOll.Sed and 8t'lf·rt..'rtili~ec ) K'f..J.S weTe 
IIOlIn in scj)lIrat(' roilS in tho 0111:11 ground, whi('h WIlS 

hpt cleM of weeds; 80 Ibnt the /!tWlinf,'S Wl'f(! IIOt 
suhj,>t·tNl to lilly oom)X'litioli with other kinds of 
plnnli. ThOiIi' howcl'"er ill t'6Ch row had to struggll' 
with the adjoining ones in the same row. Whell {1I11~ 
grown, ~1:It'm l of the tallt'llt plnllts in ench row werl' 
scl('Ctcu, lIH'liSUT('d, lillU cOllipured, Tho result IIII.S 
in 8Cvenil C8SCS (but not 110 inmriavly I~ might han· 
been UPL'cted) thnt the cnllJl:it-'d plunts did not cxcool 
in hl'ig'ht Ihe self-ft!rtili~,'(1 in neMly 80 great II d~'grec:' 
ns IIhell groll-u in pairs in tile puts. Thus II-iti. du' 
plnnl$or Vigitalis, which ooml)Ck't'l tl)b'Cth~'r in poti>, the 
en.-.:;(") W(:f(! to Ihe scif'{ertili",'(1 in height as 100 III 
70; \I hil,.t those whieh w(:n,' r;ro\lll 8('JN.lnl.kly \lNt' onJ~ 
as 100 to ~5. Xea.rh tht' IJI\'lle n,'~lllt WIUI obscnec) 
\Iith Um&ieo. " 'ilh 'Xil'otimhl the e"",~>(1 WNC t •• 
the 8df·fertiliscd piouls in Iwig-ht, \\)1(:1\ gnlllll 
cXlrl'mely crowded togctll('r in pot~, lUI JOO to tH; 
Will'lI ~rt)1I11 milch I~cro\\dt'tl in l,ots Oll lUO to G6, 
and 1II\I'Il grown in the open grollnd, so 88 to be sub
jt't'kd to hut little oolDpc:titiull, I" IO() to 72. On the 
other haml ,,"itb Zen, tb~f(' 11M R. I='rt'lltt'r difference in 
h(·ight bt.'tIlL'(>1I the c"",,,, • .J. nu,1 l'I·I{·fl'rtilised plants 
grow iug out of doors, than bctWl,(:1I the pnirs which 
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grew in pots in the hotllOuSO; but this may be 
uttributed to the self-fl'rti li ...oo planu being lllor(' 
telllll'r. so that tlwy suffered more thun (he crossed, 
when both luts wcre expoS(.'d to a cold and Wl't summer. 
wily, Ilith one out uf tllU S<'ries of Rueda adoral". 
gru\ln uut of doors in rows. !IS well us Ilith Beta 
vII1(!ari$,thecl'OSS('d plnntsdillnot ntlillexcL'fti thesclf
fertili;;ed in height. or exCt..'t-.. led tht 'lll bya mere trifle. 

The inllate poI\er of the cl'I)ss(''11 plunts to resist 
unfll\'ouroblo cOll(litiollS fur vetter than did the sclf
fertiliseli l)lallt~. was I!hu\\-u 011 tllO occllsiollS in it. 

ClIrions mUlIner, IUlinelr. lIith ll~ri.i IUlII in tho third 
g-ellerlltion of retuuin, hy the great sll])I.'rioritr ill 

hcight of Ihe cro;;s('(i ol't'r th(, sclt~f('ftilis('d seedlings. 
\\hen both !lCt~\lere gro\\11 IIllderexlfl'melyunfu,'ouroblo 
conditions: \lhereas OIling to sl)eCilil eirculllstanccs 
cxactly the rel'erse occurrL'<i \lith Ihe plnltis nli"ed from 
the smllC seeds lind gro\lll ill p(lir~ in l)(lt;o" _\ lIendy 
Illluiogous case IIIlS oLscrnxl 011 two other occasiollli 
\Iith pbnts uf th(' fiht g'cncrotioll of )i'ieotiullu. 

The ero~;«.'d pllllJl~ UhlllYS withshKXi the injurious 
effects of beillg sutlJenly rt'TIl0"t'l! intu til(' open air 
lifter hl1ving beel! kept in the gtCt.'nhollst, hetter than 
did th(' sclf-f('rtilised. On SCycnl l o('('I\~i()IIS they illso 
rcsisted much t.eUer eold ,11111 ilitclIlperaw w('nthcro 
This \1/lS IIIanifestly the case \lith 80IIIC ero:;.;t.u und 
S(' lf-fertiJi«c<1 plilnt~ of JpOIII(cIl, which I\('f(' sliddellly 
mOl'cd from the hothullso to th(' oolJt'~t Jlart of It cool 
gtC<'nhulI!lCo The ollsprillg of plllnl,. of till' eigh th 
self-fcrtilised generntiotl of J l im\llll~ cro!iSL'I1 hy 1\ fresh 
stock, sun"i'"e<l it. frost which kill("(i C\'cry sillgle self
fertilised lind int('reroo;.se<l plant of the snlll(' old stock, 
Xcurl" the SUIIIC r<:'Sult fullo\\~i lIith SOIllC crossed lind 
sf'lf_feOrtili:>ed plallts of Viol" tricclQr. £1"('11 the tips 
of tho shoots of the crossed phlul.-! of SarutlW/JIltllA 
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1Ct)1~lrillfl w('n' uot hillelit'd by a \'('ry 8o.'1'('t(' "inter: 
1,I'N,',lS aU the 1i<,lf·f,'rtiliS(;(i plauts wero killed half· 
lIlly dUll 1\ to th(' ~rl.llllHI, so (hat tll{'Y "('fl' not able to 
n()\\\'f during- tho IH'.\( SlIllllller, roung ('rOSSCJ 
1H'(~lIin~s of Xil'<.)liflll,\ lIitll~iood a c~.!1d and wet 
BlImmer IIIlIch Jx.tu't Ih'\1l the sclf·f('rtili'!(.'ti SN:'<lIings, 
I h","(' met lIilh only one exc(,ption to the rule of 
('I'(!S~, .. I plant~ I~:ing hardier thun III(' oj(.'lf·fertiliSl.'d: 
thtt'(' long' I'()\I"~ .,f ]~-.('hscLoltzia plll.nt~, conl:iisting of 
('I'1"'~f'fl ~roIJillg'~ f!'(llll a fresh stoek, of interCfOSSe(l 
1!C('(llinf.,'S of the sn.me stock, and of s('lf· f,'r tilil;('d OIl('S, 
wrr(' It'ft lIuprotcch'tlliliring n I«'V('T(' " inlN, Il.llU all 
p.'ri.~IH'(1 eXL'{'pt two of tbe sdf·fl'rtilisl'tl. But tbi~ 
CIIl;(' is not 80 IUlOlllll loliS as it at liNt IlPI)('flrs, for it 
should \)f' t('lUcml~'I'('d thut the IK'lf·ft'rtiliiK'(l plauls 
of EschiICholtl:ia ahlll)'s grow Mih'r nll(l ilre hf'lwiet 
thlln the CI'(ll>SC<I; tllll whole Jx.rwli~ of II ('ross "ith this 
sl)('cir,; l>eingc(Jnfirwtl to inCteilsed fNtility. 

IIHl(,pendt·ntly of nny externlll CRlLse \\hich COlll~1 
hr dctectt.."(l, the SI,lr·ft,rtili:;ed plnnts 11('1'(' more liilult, 
to prl'watlltC ..Ieutli than liNe the ('1'(1~>«'(1 ; ilnd this 
$("IIl:l to 111(' n eUriOlii fllel, 'rhil~t thc 8f'edling-s 
'H't(' '"('r~' yOlln~, if orlt' dit'<l its II.l1t(l~()nist "Ils p"llt'(l 
up II.ml thro\\1\ a\\,IY, ami I beliel'c thut m!ll1y mom of 
tIl(' ~df·fcrtiliSt,t l (lit'l l lit thi~ ellrl~" ilg'(' than of the 
('rt)~~t .. l; but I IH';.,dt'('j('d to keep IIny rt't.'tH'tl. "'ith 
/J,ofa t"ulY(ll'iJt, h"Wt'H'r, it is certain thnt n lilr~(' 1l1I1uh(,t 
oi' till' ~t'lf·ft'rtili~'t1 nt't'u!J p('ri~h(,tl ilftt'r jtt'nlliuiltinjt 
Ix'nenth tht, ).!fOlIlltl, "lwt('lIs the CI'(J~"t.'d 1I('{"(ls 80wn lit 

til{' ..... m.' time did not thus sum'r, " 'hr11 a plllllt 
.liN1 at 1\ sotrlcldUlt IlltU'(' n{hnllC<.'(1 a~(' the filet was 
rL'('onit-,I; lind 1 find ill my lIotes that {'lIt of IK'vcr,d 
hUlltln ... 1 plllllt~. only SCH'1l of Ih(' eroij:l('d died, whi lst 
of Ill(' I!Clf·ff'rtiii!4(>(l lit kllst tll't'lIty.nine were tllll,. 
llMt, thilt is more thun four limp;; as IllUIlY, U t, GUitOIl, 
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IlftC'rcxfl.mining801l1eofmyhlblcs, remarks:" It is ,oery 
evidcnt thut the coluDIDs with the S(>lf·fcrtiliscd plants 
includ(\ the larger number of exeeptiollally small 
plants;" aJl(I tho frequent prc&:nce of sneh puny pllmts 
no doubt stands in close relation II ith elICir lillbility to 
Jll'C!lItltlll'O deatll. 'J'he scll"..l'el'tilis('d pJUlitS ofrotllnit\ 
completed their growth Illitl bcgml to wither sooller 
thnn did tho illlererQSSe(1 plullu; f1.m\ theS(! latter 
considerably before the ofl';spriug from 11 ()ross with it 

fresh stock. 
l)eriod qf Flou:erillg.-l"n80lllo elUWlI, us with Digibllis, 

Dianthus, und Hcseda, t\ 1nrw·r Ilumber of tho crossed 
thun of the IK'lf-fertiliscd plullts thrvw IIJl flower-siems: 
but this probably WILS merely the I'('·mlt of tht'ir grellter 
powcr of gWllth; for in the first gcnerolioll of Loklia 
Julgetls, in Idlieh the self-fertilised plulIIs greutly ex
ceedod ill heigllt tho crosset! plllnt~, some of the Iltttel' 
f'lliled to tlll"oll' up flower-stcms. "'itll!L lurgo number 
of sl)('('ic!l, the crOSlle<i plUlltS exhihited II 1It'Il-marked 
tetHlellcy to flower before the S<'1r-ft'rtiliscd oneg 
gro\\illg ill the SBllie potso Jt shl)\1ld howcYf'r be 
rClliurkcd that no record was kellt of the /lowf'ring of 
mun)' of the species; nlld II hell l~ rC('ord \\OS kf'pt, 
tbo flowering of tbe first phmt in ('/leh l)!)t wus alont' 
obsenol>d. allhongh tllO or more 11Ilirs gte\, in the Silme 
pot. 1 lIill now gi,oe three iiSl.!!,-Olle or the spe<>ies 
in "hich till' first plant that flo"et~'(1 III1S fl. f'ro:;.SOO 
onC',-11 sC('ond ill wbich tllO first that flowcrcd \\,tS II. 

sclf-fer1iliscd plllll(,,-nnd u third of 1lioso "hid, 
fiollct('{1 nt the SUIllO time. 

Sptt'i1'8, oj tclu"t!I. tile jirld Plants ilwt jOlrf'retl vere 
oj Oroued Paretl/lI9t!0 

JI'0Illfl'(~ ll11rPIlrt/lo-] record in my not(>lj that in all ten gr'lll"rn
tiOllS mnny of the CI'Q!'8ed pJtlllts flowered beforo UIO sclf
ft"!rtilis«i;blltnotietllilsl1'crokcllt. 

u 2 
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,"Jim .. /ua/u/e"s (First Goncr,1Iion).-1'on ftO\\'C!'ijonthecrool>Cd 
llluntlilwcrefullycxpuuded bcfortloueoll thosclf·fcrtilised . 

.llimultl.ltd~u. (:>oouuu nud Third Goncl'IJ.tiou),-Jn both tliese 
gcuemtioIlSucl'O!>.-eU planttlowercd before OIlO o( the self· 
fcrtiliscdiu all tliree pots . 

• 1Iim"I«ll«ll'«s(}'ifthGcncraticn).-]nnllthroo pots ncrosscd 
plnut flOlrcred tlr .. tj yet the self·fertilised plants, which 
belonged to tho new tUll Yllriciy, were in lLcight 10 tho 
crossed as 126 to 100, 

JUn, .. /", /ui.us.-l'!nulsucri,·ed froUl Il cross with II. fresh ~tock, 
nswolllOSlheinlorcro.ssOO plun\.l!of tho old stock,flowered 
1x:foroth(:~lf·f~l'lilised plnnts in nino out of Lho Lt.;IJ 1>ut ... , 

,~Id~i" OOOCil'ta.-.iCr06sc<i]l!lIutfioll'ercdbeforenurone of Ihe 
self·f..,l'IiliscdiunllthrfJOIXlts. 

f)ri!jUlZulli Ndgyrt',-Durlug two sllcccs~i\'o SCllSOIl8 so\'oral 
cl'oboocd pllluts flO'lI'CL'~<U bcforetll(j~lf·fcrti:ised, 

iJrwslJiw. oI~ru~eu (Firs~ GCllcrntiou).-AII Ihe crossed plmlts 
grollillg ill pots lind in tho open ground /Jowued tir~l. 

BraMi.ta IIInuua (:5000nd Gcnernlion).-_-\. CI'OfiSI..'<i IJinnt ill 
three out of tho funT pots Bowcl'cd bA{lrtl any oue of tlw 
IilJlt~f~t,tiiised. 

lbe.ris ullibollu/u.-ln both pots a (;I'OS~cJ plant flo\\'~l'cd fil'bl. 
J:.i;d'lClw!.tzia ra/ifurlZiC(l.-PlllIlts d~rin'(/ froID tho lImzilinll 

stock C1USS •. :U by the Engfuh stoc:k Bowcn.-d ill fivc oul of 
tho ninu pola fil'ljtj in four of thelll a 6elf-f~\'ti1i""d 1,hl.Ut 
tiOlroroo fin;t; nLld not in 0110 pot llid Ull iutcrcrosscd plant 
Oflho old stock flowcl'first. 

l'ioJ" lricuiut.-.A. Ci'O~""''CI. l)inut in n,'o out of tho six pots 
Howcred beforoallyoliooftho6df-f~rtilil>Cd. 

})iu.,lhUJ c:«ry<j,IIyllu. (First Gtllcrntion).-ln two Inrgo beds 
ofil1llUIS, four of tho crossOO l'hUlt.sllo\1'cred bcfore any 0110 

oftllosoif-fcrtili;;cd. 
lJi""t/,u. roryfJpI'!J"''" (Second G~llcrlltioll).-In I;oth pots a 

c~pluntfloll'crcUlirsl. 

}Ua;d!.UB curyfJ/,lrylll,a (Third GCllcration).-In three out of 
thcfOUT]lOtsllcro!;t;(.'<ijJlulltflowcrOOfirstj ytL tho cl'o&;cd 
",..,ro to tllo sclf·fcrti1isOO iniJCigilt only us lOOto!l9, lJutill 
weight Illi 100 to <!!l. 

lJ;ulli/" .. rorgupJ.yIlUI.-Plunts dcrin-d from u Cro6II with 11 frc6h 
stock, and tile intcroros..cd I>lants of tho ol.! 6tock, ooth 
iloll'cl'('d wroro Ihol>€lf·fcrtilibt.<U i!lllincoul of tho ttlillOtS. 

!li/,,',eIIS q/'ricu!/us,-ln threo Ollt of tho folll' 110\S a Cl'U~c~J 
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phmt RowerI'd Jxofora flny one of tho 8('lf-fertili~l; yd tho 
Ifltter WI'T6 to the el"OAAC<"l in height I\-~ 109 to 100. 

T~"m mi~"~.-A cfO!'I'('{l pillut flowered before nny ono of 
the sE)!f-f"rlilised ill t\,roo out of tho fonr pol!>, nnd sillinl
tnneon~ly in tIle fourth pot. 

Umnanthe. d","yla"i.-A cro~scd pillut flowered beforo nny ono 
of tho RClr·fcrtm~ed in four out of Iha fl"a pot~. 

1'/0(1$",",,'" mllUij/(>1"w.-Jn both pols II. croSl'oo plnnt flowered 
first. 

Specuillrilt ,~rul"m.-Jn 1111 four pots tL rrosscd plllnt flowered 
first. 

l-fbl'" rrrmQIIIl (First r."nemtion).-Tn nll four po'~ II. crossed 
plant flowered bef,)ro IIny oneortho~elf-fertiliflC(l. 

l.u/If/ia tamORo'. (&COII<\ Gencrntiou).-Tn 1111 fonr pots II. cro~d 
plullt flowcred 801110 dflY~ bef0L'O nny ono of tho oolf
fcrtili~od 

N~m<ploil" "".,,,ni8.-1n four out of tho 61"0 pots IL e~ plnnt 
flowcreo:16rst. 

BfJI"ap'(lffi~"!!/,Ii~.-rn hoth pots a·ct08."OIl vlant flowered 6t!<t 
I'cll1,,;n vi,I/tlel'(! (Second Gencrnlioll).-ln nIl tll1'oo pols fI 

Cl'08~ctllllllllt flowered nl"~t. 

XicQ/iIJ.TIII/a"',,'un.-A plnnt derived from fI cros.q with a fresh 
stock nowcreo.l befllre o.ny one of tho fclf-fatilised plants of 
tbefOllrlllgenerntion,infiftoenOlltofIlIOsixlc<'nrlOt !<. 

Cydamlll lJer.i~lIm.-])l1rinJ!: two 81lC('eK~h'0 SCIlROllR a cro.~sod 
]llnnt flowcredsomo wooks bcforo nnyoncoflhosclf-fcrtiliscd 
innl1f(J"l·potS. 

l'rim"'a I"r""~ (C<JllIlI-sly1ed vnr.).-I11 nil three pols n crossed 
pkmtflowcredfin;.t. 

l'rim.l/a 1'·"r118is.-ln nll four pots I'lo.nts (lerh'cd from ~u 

illegitimllte crosa loetw()('n distillet pllluts flowerc« before 
nny 01'10 of the sclf-fcrlili~ed pJnnl~. 

Prim"I,. ,ill~".il.-A l~j::itimately C"I'"O'Fed plnut flo"'ercd before 
nuyoneofthe!;Clf-fcrtilised. J)lnnts ill seven ont of the eight 
pots. 

F(lgol'Y"um c~eulelltum.-A legitimlltely croRScd plnnt flowered 
(rontono 10 twOdllyS ~rore anyone of tile solf·fertilised 
l)lo.nts in nil thrcepols. 

lt16 ma!l~.-In nil fOllr Jlots a crossed. plo.lIt flowered tin:1. 
1'1/(/10"". «l,,,,,.iel,si •. -Tho crosge(1 J)lnnts flowered before the 

solf-fcrtilillCd in tllO open gl'Olllld, but simultnncously ill the 
Jlots. 
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6jJeCies, Of u:liit!h tile .fi~t Plants t/,at jlmcmd fure oj 
&-lffCl'tiliwl Parcldaye. 

1.'ochrl,lJil.i" r«li(",."i", (.First Gl'uerntion)'···'L'ho Cl"OHIICd plnntH 
1femat fir>t tAIler th!lll the..,lf-f"rUIi".oo, hilt on their~erolld 
puwth during the f{)ll{)wingyear Ihel!elf-f\·rtilblcd IlXI'Cl-ded 
the I'n':If;I!l.l in 11,·i/:,lIt,aud DOl'!' th(·y flowered first in three 
out of the (ollr I~"'_ 

J.1'pi""~l""t,, •. ~_\llholl(lih till! el"Ol<.'<Eld pllUlt..,.·t:1"(' to tbe self
(ertilised in hl'ight lUI 100 to ~2; yet ill all three pot" the 
lIe!f-f,·rtiliSl..J!1IAnt8I1owcredfirst. 

('/i.rki., d~(IU'" Althoup:h tho crotUlO<l plrllltli WCTO, liS ill the 
lMtCfl8e,totho II()lf-f"rtiliJl«1in hdght 1\." lUO to Itd,Jut in 
the two potathc Rcl(·(crtilif'6:1 tlowcrcd fin<t. 

1,,*1;,,/,,19"1' (Fil"!<t Generntion).-TIle cnlf,ll(.1 pIau'" wem to 
Ihe st'lf·fertilill«i in hei~hl ouly ft/l100 to 127, and thela\tu 
tlo1f~reJmuchh('fl)mthe('~_ 

l',Iuui4 t1iol,,(fot, (Third Ge~ratiOl\).-Tl1(j e~'(1 plants \ll"ere 
10 tho ..,If-fcrtiliwl ill height fl8 100 to 131, and in thre() 
ontoftho fOllr poIli fllIClf.(erliliseJ.pllml flowered first; in 
the fonrth pot simu1tnl1oonsly. 

I't/uni·, viol",""" (Fourth Genonoli()n).-Althr.lllgh the croesed 
plant!! weI\) to thc klf-f~rtilil!Cd in hci~ht all 100 to t~, yct 
in three out of tho fiw pots II. IK'lf-f~·rtitil5cd plnnt Dowered 
first; ill tho (ourth 11UI JimuIlRllcou.,ly,'II'1 only in tile finh 
di(la~I)lantfiow('rfir8t. 

}'"i""""rw. I"/,,,rllm (I'il"!<t Gt·m,rntion).-Tho ('1"O!'!'Cf1 I'lantJI 
'Were 10 tho !;("If·f\·rtili~ in heh:;ht. only lUI 100 to IT!!, rwd 
Rl!elf·fertilise<i plant flowered fi"'t in nil fourpolJ!, 

.\'il)/.Ii·,,.,, ta/",r"m (Third Gencrntion).-'l'ho ero...o;ed plllnta 
'W"J"e 10 tho IIClf-f.-rtilif<eli ill hei~ht fill 100 to 101, and in 
fourollt oflhe flvc 110tII a FIIllf-fertili..ro. plall! flo'Wered first, 

('''1111'' tnJno:t ... ,"e:i.-lnthelhrt'C~n"rationetak"ntO!:'etllcrthc 

I'r'OI!!!C(l 'Were 10 tho ~·lf·ft·rtili!'l;1 in 11('i~1Jt ae 100 10 101; in 
the fin<llOCn(·rnlion tho Iielf·f..,rtili'!('(l pl~n" IillOwed llOIIle 
tcnd..,ncy to flo\\u 6."", and in the third g...Jlcrntion they 
i1ow<.:ro<i.firo;tin uineoutoflhc t,,""h'c pot& 

Spe<'ie8 in 1rhid. the CroiI.'lCfl aml SelJ-ji:rtiliud Plants 
jlo11"ert:ll almost nmult.wat:mMy. 

Alim"f", '"I~ .... (!-(ilth Gcnemtioll),-TI,e ('~ JllllnlB 'Wem 
inferior in height Ind vigonr 10 the I(:lf-fLrtiliE-ed planl~. 
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which all l>elon~ to tho now wllitu-flowcrod \p.n \'flriety, 
yct in ollly hfllf the pots did tho sclf-fcttilil<Cd p!lInhflowcr 
fir!lt, ami ill theotherlm!fthec1'OIlI!Cdplauill. 

n_ri" 0<',,/.1/.,. -The croAAl'<l plant'" were ouly B. little taller 
limn the self-f"rtilj.«'<;1 (,·iz., lUI 100 to 'J1), hut ('1)11-
aid~Mlhly IIIOro fertile, yet l)Olh loIs fiol'l"crt)li Illmo~t 

simultaneously. 
J.ull'"rlUod(l'·"/u, (Socond G{·I1l'Mliion).-Altilollgh the ctOl'!lC(i 

Illl1,ntll Wl're to th(l sc1f-f<'rti!i!j(~i in ]1('ip:!Jt liS 100 toSEl, yet 
there I'I"WlllO marked dilfcl'('llce ill their period of f!mn·riu,:;. 

l.tAJ", /11.'9'''' (&.'CQm\ GCIl<'mtion) .. -Althoup:h tho cro<..sed 
plant!! were to the sc1f-f"rtiliRe<:\ in hdglit as 100 to 91, yet 
they floweretl~imlllhU\l)Ollllly. 

},'iroii"'i<' t(lixUlI.lII (Tl,ird GC·!l(·Ti\tion).-Although the eJ'OE<SCd 
llhl.lltaweretolllo8('lf-fertiliFlCtiinheigiltaalOO tot<:i,)d 
illllRlfthepo\>l al!Clf-fcrtj]j~1111hmt flow<,n'<ifiN<t,allr[ in 
the other IlRlfauos.;cd plant. 

Tiles£! three Ji~ts include fifty-('ight (,1I~('<l, in \1l1ich 
the I>criod of flowering of the cro~scd «TId ~(·If-f'·rtilised 
plants lI'ilS reeorded. In forty-four of them !1 erollse<1 

pl!lIlt flowered first either in !l. mlljority of tbe pots or 
ill nil; in nine illsbmces nself-fertili~cd plllllt f1ow('rt'<l 
first, lind in live the two lots flowered simultaneou~ly. 
On(' of the most striking etl.!l('S is that of {'ydnmen. in 
whieh tile cro:ssE'd plunts flowcred some IH'I,k:s l)(-furI' 

the self-fertilised in nil four poh (luring' tllO S(,!I~JIl~. 

Ln tho second generation of Lobdi{( 1'((I1I1;$(f, 11 ('r()~s('d 

plant flowcred in nil four pot;! sOllle day:s Ix'forl' nny 
one of tbe self-fertilised. Plants dl'riH'd from a 
cross lIith n fresh stock generally sholl"('d a \'('ry 
strong-Ir mark('(\ tendency to floller 1)(,for(l the SI·lf
ferti lised and tho illtercros~ed plnnb of the 01(1 stock; 
nil thrce lots growing' in the Slllll(l P()t~. Thui \Iith 
31imllius and UinnlilU.II, in only ()Il(' pot out of Icn, lind 
in ~iCQtiull!l in only O/IC pot out of 8ixt('('II, dill (t self
fertilised Illant flower before thf' I)hmtsofthe two C'l"O>';wd 

kimls,-theso latter /lowering nlmo:;t simultnnCQusly. 
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.A ('onsi!\enlti()l1 of til(' two fir~t li~t:~, eSlK'Cial ly of 
the S(>('ond one, show~ that n t('lld('Il("V to flower first is 
p:en('rnlly COllnN'tcd \Iith g-re;ltr-T l)(),\:er of ~r()11 Ill, that 
is, with g-rent('T b(,ig-ht. Hut tllero nrc some relllfirkable 
Cxcelltion~ to thi~ rule, )JTlwing" that sollie o ther CIlUfIf' 
('om('iI into pili)'. ']'llU~ the crO~i<r-d planls 1I0th of 
L upiTlU8 hlt('U8 and Clarkia elegolls were to thr- self
ff'rtili~('{1 plants in height liS 100 co 82, nllu )'('t the 
liltler n(Jw('r('(1 first. I n the third gelleration of Xieo
tiana. nnd in all tht"('(' g-f'ni'rntiolls of ("lIlna, tlw 
(·J"()~M·d awl scif- fertiiist}ll pinnt;; II('Te of nearly eq ual 
heigh!. y(·t the sf'lf- fcr lili s('(l tf'llded to flower first. 
On ti ll' (other hflnd, with Prinwla sirum8i.~, plllnts 
rrtiS('(l from n cross betwccn two distinct imlivitill>ils, 
IlhethN these were l('g-itimnt('ly or illegitiJll(ltelr 
erossed. f!')llcred \)f'foN' thE' illegitillHllely self-fel·tiliseil 
pl(lllt i<, (ilthougll 11]] the plnnts Ilere of" 1lf'luly NIIlUI 

height in IXlth cflses. So it IlllS with respcctto height 
nnd /lowering with Phnscoills, ~roecnluria, find 130rngo. 
The crossed plnnts of ]I ibiseus wero inferior in hei~lrt 
to the self-fertilise-d, ill the ratio of 100 to 101), and I'et 
they flo\lered \x>fore the self-fertili;;(>(\ in three out of 
the' four pots. On tile II hole, there {,(Ill Uo no doubt 
that the crossed plant s exhibit a tend(·ney to fl oll er 
il("foro the self-fertilised, nlmo~t though not quite so 
strongly marked us to grow to a g-rellter height, to 
weiJ;h more, find to he morc f('rtile . 

. \ fell' other CliSCS not included in the nUoYc three 
lists {kscrve notice. In all three pots of Viola tricolor, 
natuTlllIy ('rossed plnnts the ollspring of croSSf!(1 plant;; 
fl owered IJeforo naturally crossro phillIS the ofr~pring 
of Sf'lf-fertilise<l plants. J"lowers (on two plants, w lh (of 
self-fertilised purentnge, of the s ixth generat ion of 
.i.llimulull iutetlll \lere in{('rcrossed. aut! other flowers on 
the sallle plants were fertilised \Iith their own pollen; 
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ilit(>rcro~('d S(>C(llings lind SN!r\lings of the seventh 
sdf·ft:rtili~('d generation lIeN! thus miS(·d, and ihe 
lutter flowered hefore the intcrcrosscd in three out of 
the five I)(,t~. n01\(~rs 011 a plunt both of Mimulus 
lute-us 11m] of ijJOII!a:a JlUlpurut lIeTe cTos..~('d wiih pollen 
from oth('T IIOIINS Oil tIll' smile ]lIUllt, all(] other /lower:! 
Ilere f~rtili~ed lIith tlwir olin pollen; inteTcrosscd 
8('C(lling~ of this lX'Culillr kim!. nnd others strietly self· 
I'ertili~{'t\ being thus nli~11. In tbe cuse of the 
:\1 iUHllus the ~i'lf·f('rtilis('(1 plnllt~ 1I0II('T(·(I /irst ill scYcn 
Ollt of thc ci~ht I}()t~. nm] in the Close of th(' l pomceu 
in eif{ht ont of the t('11 pots; so that un intercross 
between the !lowers on the MIll(l plant was ,"Ny far 
from gi,-ing to the ofl'spring thns raised, any IH\I-dntage 
Ol'('r the strictly sdf· fertiliS('(] phlllts ill tbeir rl(~riod 
of flowe ring, 

'1'IIe NffCl'ts of crossillf} Fio!t'era o,~ tIle Balllll Plant, 

1n the diS('us~ion on the resulu of a ('ro~i with II. fresh 
stork, gin!lI under 'I'u»le C ill the Inst cllll]lter, it was 
shown thllt th(' nU'rc net of eros~inA' lIy itst· lf dO('!! no 
good; but that. lhe advnntllges tbus (lerin .. 1 dl"]K'1ll1 on 
the plants whi('h are cr'-"iscd, ('ilh('T con~isting of 
distinct I'arieti.,s IIhich will ulnl\lst eNillinly (lifter 
some"lltlt in c(llIstitution, or on the prog~·nitors (If the 
plants "hi{'h lITO cro~"''1I, thuugh il!t·uli(·lll in e,-cry 
extNlltll chllrtU't('r, having 1x.~n linbj('Cit'Cl to SOIll(',,!Jnt 
diffeI'Cnt cunditions nnd \llll'ing thus aequirt.'>(1 SOllle 

sl ight ditl't'rcnce in ('onstitutiun. .\11 thll flollers 
prod uced uy the same plant han' bt'Cll develol"lCd 
from the f;;11U(' sl.'ed; thos(-' which C'xpnnd ilt the SIIIllC 
tim!' h!ll'(-' been expo~c<l to ('xn('tl~' the !!tlllle (·\imlltic 
influences; am] the stems have (Ill been nourished by 
till: Mme rool~. 1'herefore in !\e('ordancc II itll tho con· 
C\ll,.ion just rcfNrt){] to, 110 good ought to resu lt fro m 
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crossing' flow('1'S on the 8tlme Illnllt.- ] n opposition to 
this conclusion is the fIlet tlult a bud is in one sense 
a Jistinet iTulividmll, and is enpable of O('cnsiollulJy or 
e\'<'11 1I0t rardy IIl;811IUillg lIew cxtemi.l elinrnctcrs, as 
well RS Il(>W COIl~tillltionnl IK'Culiuriti('s. Plnnts rui81-d 
from blldswhich have thus ,'ilfied llIay lie propagated 
for 1\ wcnt 1(,Ilg-th of time hy grilfts, cllttings, &c., !lnd 
sollll'timl's (','CIl by seminal gcneratioll.t There exist 
aLso nUIll('roIlS species in which thc flowers on the 
sallie Illllllt difter from olle another,-us in the sexual 
orgnns of lllUIl(('(·ioIlS RIllI polyp-mllolls plallts,-in th(' 
strn('tllTe of the circlIlIlfer£'ntilil HOllcrs in IlUUlY C(JIll
positll', Vmbcllifcnl', &c.,-ill the structure of the 
{'('lItml flower in some plnnts,-in the two kinds of 
flow('1'S produced by ('l{'istog(,lle sp('(.:i('s,-Ilnd iu 
scwrol otl1('f SIlf'h cases. 'flaUG illstallces dearly 
provo that the flollers 011 tho MillO Illimt huvc oftf'1l 
vUri(>t1 indcpcnd('lllly of ono Illlother in mnny im· 
portant res]lL'Cts, such vRriutions having been fixed, 

-It u.,l",. .... ~cr. ~.ib!elloai 
the"an"""w].ieh.tiiforin].nglh 
oroouolmeli"niulhe .. un,·f\o,,-,-. 
Inlly I'rotlUCc prolkn ,litfcrl\lg in 
""tu",.",~lln tid. IIlnDII~.a ero .. 
might W "IIId" tlfc-.;:lin, \"'IW<"'U 
tilt- "",,-rnl 110 .... '" on th~ >(IIno 
1,1",,1. 11 •. )I ..... "Io_t."...(ina 
('o'mmullj('8li"" 10111. ",-.101. '1. 
l'ruluclin" ,I",,\'a.';t<; .. ' ["{lS, 
I'. ~t)lllal_l]i"g.rni.,-"tfn:>m 
the.h .... t,·.nntll .... ,!1" •• ,am.-11.of 
rhfl(t....le",lron dift'·rillt'i,.,ader; 
hut th" .horter .Lln>e,,~ ~1'1'" 
r,,"It.·lIre \)e(vomiD~r"oliml;"L\ry. 
"",I Ih" """l1i1\~. Rro " ..... 'f •• >0 
Ih.tt!.erv·.lIlt",.~ I "'iiml'lydu,· 
I." B .. ""I of f"rlll"in~ I~,wr. in 
th" ""Ilen.u In 110" ....... "rlhe 
,1"'",f,,t I,JMllu,uf "im],\li~ ">j,,,~l 
by ~'lIlldiD by Ih~ """ of 100 few 
1~·Il""·graiUI. Aua\O',;ou'Iblle· 

=,,1. h",'"befo" mad~ "'iih 1'('. 

'1>ectlnlhelt.a"",,,-QfI'elnT):('
niu",. Wilh """'0 of til,' l1dft. 
~"-m __ .e, .~;tI]j"g~ tIIi",-~1 b)- mu 

~~,:~ ]~';,;"':i~.::~li~~,,:;;,t~·],~:~ 
"'1"lydin('n~1 in """,,,rance from 
Ilo(ooc •• , •• <Ifn"nlhei..ng,·,.t.a. 
1I"-"~, ,,-ilh d,jf"'~ntJy ""I ,"'(~I 
.'lth~,,; but h,-re, _f.,'"in, Ih,- •• i, 
""'''~_''''nf()rlx:li''.·;''gllolltlt ... 
~h"rt" •• Imn.·". IIrc 1~'~li"j( I .... 
",."L! nl,o,tirlll. In 11,0 \'~ry dir· 
f,-renl ,.nOt' or trimo,phie lode ...... 
.Iyl.d I'lanl", Ih,' '''0 ... \11 fOr ~t.a
In ... ,~ in Ii • .., ... m" ft",,<y haY(' 

"'~(·:YI:~"~~~:~~.~~'~~;~~,;!~:':'; 
,.f.".-h bud·'·&nali.,; •• in my· "a. 
rinli""fOrAllimaJ,8",IP]',,,I.,,,,. 
tI,., t),-'meotieation: eha!'. ~i. 2"d l..Iil .• "I.i.p.HS. 
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lik(, tll()!I(' on di~tinct plnnu durin::;, tbe dC\"f!lop
Int'ntofill)('<"i("l_ 

It 11115 tlll'l"('(OI"(' 1I(>(",'~"I11ry to 1l.>;(X-rtnin by {'xlX'riment 
"'hnl "uultl b<' tilt' (·fft>('l or illt(or(,l'Oi:II:Iin~ nOW('N 011 
till' 8Ilmo plant, in (,()UlI)llri"'m with fNtili"lill~ them 
Ilith tlwir OWII j1oll,-n or eros:;in,!.;" tllI-m "itll pollen 
fnlln II di"tint't plnnt_ 'frilll,. ""f(' {,Im.fully mll,le on 
tht' ~t'lwrn b<'1()Il~in:.;- 'OJ fonr filluili,-s; antI ill only 
OIl(' ('U.!>(', llulIll'ly, ni~italiot, ,lid tht, off"pfin~ from II 
('W~~ 1)(·tw('{'11 til(' fll1l1('ni 011 the $/IUl(' pllllit ft'N'i\"o 
IIny 1x'llcfit,81l,1 tile lx'II(·fit h('I"(' WI\.i smu ll t'!lllIpm('(1 

1\illl that derin>(1 from n t'nlflS Ix·t"t't-Il di~tint't plunts. 
III Iht' chnptN Oil I:'t'rtility, 1\111'11 1\{' ('"n~ilh'r the 
t·frt~-I.s of (-'nh:"'(t·nili,;ation an,1 sdf-i"t'rtili"'lti"n (Ill th(-' 
pnMhJ('tin.'ll~ of tiw pnn'nt-plllllts "I' "IUlIl IUTiI-{' at 
IJ(-'Irly til(' &'11110 n"~ult, nnnwl~', thnl 11 t·ft'~~ "t·t1\(~1\ 

tl\(' fI""l"rS Oil tltt· Silmo plnnt d'M's not nt 1111 incrt'l\8C 
th t· numb<'r of the f!1.·(>(IIi. or only 0('c8l1iollnlly 111111 to n 
~li;:ht df'f:"rt't'_ 1 Ilill nOlI g-i\"(' lUI IIllitmt'l of the 
n·~lIlt.i of tbt· fin:> trilll" "hidl W!;'fC mudt._ 

(I") Di9it.lli. J,"rl'"nol_-~'\.~llin~ nli~~1 f1'1I11l inter
t"ft,~~.~l flo"~r1I on til{' 8I:11ll(\ pl6l1t, Utili utht"N fn)ln 
/I()IIt'ri4 ft'rti li g(>(1 \Iith tlwir 01111 IM,lll'n, liNt' ~ro.,"n in 
tiw u~nfll mIlliner ill competit ioll with ,IIH' IIlwthl'f 011 
tht· OPIX1'1ite silit.'I!I of 1t'1I pot'l. In thill all'\ tlU' fom 
fullu"illg cast'l!l, tilt' th:tllils mny Lt, fOIlI1.1 1I1111t'r tb~ 
iIt~lll of ench 5pt'('it"iL ]n (>i!!ht Pllt, ill "iIi('iI til(' 
plllntJj did nol g-n)" IIlw·h ('rt)",lt~l. thll f!,,",·r-.,t(>ws 
on Ilh:u'('n il\t(·ft.·rt~~ptl plllnh "t"ft.' in I\t'i~ht tl) those 
on l'ixl('I.·n sclf·fcrtiliM'(1 pl.lnts.lu 100 ttl fit In the 
t"1I 01111" pub in "hidl tilt' pl811tS A'fI'" IlHl("h (>fI)"liNl, 
th,· lIuWI'T·stcm8 011 nino int('f('ff\~"f~1 pl.ulti 1\'{'fO in 
lU'i~ht in those 011 nil\\' Mt'lr·ft·rtili~(,,-1 1'1"llt~. IU 100 
tn !to. That tht, illt{'fcI'I.J~",O(I pllllit.! in tllhl' tllO itltt{'r 
IWJI!l bad II re/tl "'ll"Illllll);e on:r their i;o:lf·f{'rtiiilltlli 
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OPPOIl('llt~, WUS 1I"t'1i SllO)\11l hy tlwir rdlltiw) w('i~hu 
wlu:n cut dOlI n, Illliell Wll-~ as 100 10 7~. The mean 
IlI'i~ht of the fll)I\('r-~km~ on til£' t\I'('uly-llnl inter
('r{)~i('(1 plulll.i in til!' It'll I)()I~ IU\;.£'1l tl)g'dh£'r, was to 
thM of till' /lowt"r-,h'm~ un the tln'nly-liv£' S£'lf-fC'rli
l i~t'(\ plant~, I\.i WO tn !l2. T hus thC' illtt'rcl"O'~('o1 

plUllH "~n' ct·rlaiuly ~up"rinr to tli" S(·lf-f,·rlili;;('(l in 
!\I)IIl(' Il"g-rt'('; bul tlll·ir ;.;up('riorit~· wussmnll ('ompared 
II illl that of tIll.' ofT~prillg from II ('ro~~ h"II\('('1l ,iistinct 
plnnt~ l,m:r thl,' !Il'lf·fl·rtili~C'(1. this l~illg in the ratio 
of 100 to 70 ill Iwig'hL Xor I\OI.'S tlli~ It\tter Nlt io 
sh4JII lit ull fuiTly the A"f('at ~upt'riuritr of the plants 
tli·riw'Il from a CN~ lx:tw('('1l distill!"t ill. lividuills O\,(' f 

till' !II·lf.fcrtilil«.'(I, ns tlw former prolillt'('1\ more than 
tllief' as mallY fI()wt'r-~tf'Tns as tho hIUt'f, nnd were 
IUU(·h le.is linble to prl'mlllllI'C death. 

(2.) l pomaa pUl"pul'et"l.-T hirty-oue inl£'r('T()Ssed plants 
rIIiscd from!~ cross Ix-tIlC('1l flowcrs Oil tho snme plH ll l'l 
W('r(' growll i1\ ten 1)tliS in competition \\ith tho same 
rHUllUer of S('lf-fl'rtili"f'l\ Jllnnt~, IIlld tlw f<)rm~r W('Te 

to the lattC'r in Il!"i~ht 1\:1 100 to 10,), ~) that the 
!II'\f-rcrtili~('"(1 plmlts I\{'re II littl ... tllll('f than l ht:'" inter. 
("nl~; ami in ('i~lltl)lItofthi' t("n l)t)ti fl. ~I'\f-fertili~(>(l 
plant flowered oc'fuf(> uny one-()f t Im ('rtJ~S('d plauts in 
ti ll' smile poli!. '.I'I1tl "hmls \l'hid. Ilere lIot I!fcatly 
('rolld('{\ in nine of 11lf' pl/ts (and tll('~(' ofl't.'r the fnirt"ll 
stllll(\ufli of colUllIlri;.on) WCT(! cut (Julin and 1\t·ighL'Il ; 
ul\Il the w('ight of the tll('nty-scI'cn int('rl'I'II;t:;('"(\II\lInts 
WII..!! 10 tbat of tlu' tW('llty-:ren'll ;l('lf-ft'rtiliiC'd iI.i 100 
tv 121; so thut hy thi.~ test thi' dUI)t'riurit~, of til(' 
~(·If- f('rliliscd \\IUI Blron~ l y mark('t\. '1'0 tlli" iluhj(>(·t "f 
I h£' ilulX'riority of tho 8(·If-fertili~ed pll\1\h ill eertuin 
('II~I'~. I Rhl\ll IH\\,O to I"('cur ill II i"utUrt' ehupler. If \I I' 
now turn to Ih(\ ofl:;lpring fNIIII (\ {'''')S~ l)('tw"('11 
dililillct plants when put into CQlllpctit i()1l with 'l('lf-
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fertilil!l.'I.\ plnnb,"IIc find t hnt thc mCilIl iwight of 
!;e\·cllt)·.thnoe such (,fU,..~etl planb, in the course of ten 
g-C'lIenltivll>l, Ilns to thllt of the same Humber of 
!!{'if·fertiij'K'd plants 11>1 100 to 77; and in the cose uf 
the plnuts of the 1,'nth genet"tltiml in weight 1\8 100 to 
I t 'l'hll~ the ("Olltll.l.~t I>ctwE'{'n the effects of eros:.illg' 
flOIH·rg Oil the same plllnt, nud of crossing flowers 011 
distinct l'lnnts, is wondl'rfully WI'aL 

(3,) ]fimulus luielt,,-'l \H:uly·lllo plnnt~ rnisC\1 by 
('rossing: ilu"ers un the i:!1UU,' plnnt W('re g-rown in 
('olll\X'tition with the SI~mc llumhl'r of scll"·fNtilised 
pllwls; 1\1111 the formcr were to the luller in height as 
100 to IO"',IilH\ in 'H'ight us 100 to 103, ) luTI.'ol·C'I", in 
>;CI'cn out of the eight I)()B U self·f('rtili;;('d ph~nt 
lIowett~1 Ix·fnr£' nny of the illt(>rer~>d plants. 00 tbat 
here ag-nin the se!f·fl·rtilised exhihitaslighl sllllCriority 
Ol'cr tllC intCI'('ro8l1('d plant. .. , For tuc !;lIke of COlli' 
pllri&m, 1 Illny a(\!\ that s('cdlillgs mi;;e(1 during thret:' 
gcucraliuII9 from 11 cross bctwL~n distinct phillis W('T(' 

tu the wlf·fNtilise(\ pltlllu ill lwif!ht as 100 to OJ. 
(4..) PdargolliufII %onale.-TI\{) plllllts gr')IIing: in 

8(·Pllll.tt(' pot~, which hnd betn pn'J!IIg"ntt.'{1 by cuililLg"~ 
from the !lIUlle plunt, flilil tlll'rdorl' fornlt ..... \ in file! 
IlIlrlS of the same intli\"illunl. IH're iutcl'(·rll~"'..-.I, ilnd 
"Ilt('r fI()IH'~ on Olll' of thest' plums \\t're ,,,'If·f,·rtiliiSC<l ; 
vut the· s('{'dliugs oiJl1linL>d by Ilu: two pro(·('~~(·~ did 
not difl{·r ill height. Whcn, on the other hund, flowers 
IIll oue of the aoo\'c plauts were cros.sffi \I ith pollcn 
taken fnlln 11 distinct ~'Cdliug, tlml other nll\\('rs \lCT(' 
:,;df·fertili ;ed, the cl""O!<SCd ofrspriug" thus obtuin(..-.I wcre 
10 the s<'lf·fertiliscd in hcight 119 100 to 71. 

(5.) Origanum 1!1I1flart.-.\. phlllt which had been 
long cultimted ill my kitchen g-unlen, Inl(l spread by 
:,;toluns !;II liS 10 forlll a large ix'(l ur clulllp, ~·edlil1f(s 

mised by intcrcrossing" null'crs 011 these plMlts, I\hich 
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strictly consisted of the same plont, [lnd other seedlings 
raised from self-fertilised /lowcrs, were cn.reflllly com
pared from their eurliest youth to maturity; au~1 they 
did not difl'cr at I,ll in height or in constitutional 
vigour. Home flowers on these sce.:llings were tileD 
crossed Ilith pollen hlken from a distinct see(Uing, and 
other n')I\ers were self-fertilised; t\\"o fresh lots of 
seoolings bc·ing thus raised, which were the grand
childr('ll of the ph,nt that had SIHCII,I by stolOllS llnd 
formed 11 large clump in my garden. These diO·cred 
much in height, the crossed plllnts being to thp 
self-fertilised as 100 to 86. Thev differed, also, to a 
wonderful degree ill consiitutiomd·yigour. The cro~~ed 
pl<lnts HOllered first, lind prooucoo exactly twice Illl 
llliluy Hower-stems; and th(.'y afterwards illerel'\.sed by 
swlons t.o such an extent as Illmost to overllllt"lm the 
self-fertilised plants. 

Ueviewing these fim cases, we see thl,t in fonr of 
thcm, the effect of 11 croSll iJet\\"('(!1l nOllers on the SMne 
Illllllt (even on offsets of the same plunt growing- 011 
sepnrate roots, as ,lith tue rdargonilUll and Origll
num) does not differ from that of the strictest self
fertilislltioll. IlHleed, ill two of the CiISf"S tuo self-fcr
tili~ed plants were superior to such intercrosse.:l plants. 
WituDigitl,Jis a cross between the flowers on tue smne 
lllant certainly did do SOIllO good, yet very ~light 
compared Ilith tuat from a cross between distinct 
plaut.s. Otl the whole the results uere arrived at, if 
we bear in mind that the flower-buds nrc to it. certain 
oxtent distinet individuals and occasionally vary inde-
pendt'ntiy of one IInotiwr, agree well with our general 
conclnsion, tunt tho lH\vantllges of a cross depend on 
tho progenitors of the crossed plants posseSlling some
wuat different constitutions, either from having been 
exposed to different conditions, or to tueir having 
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varied (l'OIll uuknOll'1l Cllllses in a manner which we in 
onr ignOl'[LllCe are forced to speak of us spontaneous. 
][ereaftel' I sha!! hun:l to recur to this slloject of the 
inefliciency of a cross between the flowers on the sume 
plant, whcu we consider the pnrt which insects play in 
the cros.;;-fertilisation of flowers. 

On. the 1'rulIsmisl'ion (lj Me ,qood E.tfects jrOln a Cross 
alia oj the euil Effectsjrom Self1ertilisaiion.-We have 
soon that seedlings from a ero;;s between distinct. plants 
1l.1most ulways exceed their seH~ferti1isetl opponents in 
height, weight, ilnd constitutional yigoll1', flnd, as will 
hereafter be shown, often in fertilitv. '1'0 ascertain 
whether this superiority would be trn~lsmitt.ed beyond 
the first generation, seelilings were raised on three 
OCCl\sions from crossed und self-fertilised p[unts, both 
sets being fertilised in the Slllile mHllller, uIlI11herefore 
not ns in the muny Clisrs gil'ell in '['II bleB A, :n, and 0, 
ill which tue crossett plants wero ngain crossel1 flud the 
self-fel'tilised ogdin self-fertilised . 

.Firstly, seedlings were raised from self-fertilised 
seeds produced uuder 1\ !let by crossed find self-fer
tilised plants of Nemophila insigl!is; and the Illtter 
were to the former ill height IlS 133 to 100. ])ut theso 
soedlings became very llnhealthy enrly ill life, and 
gl'ell' 80 uuequully tl\(~t some of them ill both lots wore 
live times as tall us tho others. Therefore this experi
ment WfiS quite worthless; but I hll\'e felt bound to 
gire it, !lSopJXlsed to my genenll conclusion. I should 
state ihflt in tbis find the two following trinls, both sets 
of pbnts werc growlI 011 the opposite sides of the same 
pots, und treated iu 011 respects ulike. 'fho details of 
tho experiments may be found uuder the head of each 
species. 

Secolldly, a crossed and a self-fertilised plnnt of 
Heartsease (Viola tricolor) grew neur together in the 
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open gruullli and Il~!a to oth~r plullls of h.·nrt,;cfUl('; 
tlUd as both I'rodttCI.·d tUl fllmndunt'C of very fine ('UIl-
8ules, tile flollers on uoth I\ere ct'rlilinly t'ro;;s-fertilised 
hy in~f'(·til. ~'('(il! 1I('re ('ullL'Cted from both plunt~, and 
8('('(lIing:8 roi_«·d frolll tl\('l\I. '["08(' frolll the crosst'(\ 
plllnts flOWl'I\>l1 itt all thl'('(! pots before thuS(' from the 
st'lf-fl'l'tilist'ti plants; oud when fully !:rowlI the fornl('r 
lieI'(' to the lall!:r ill heig-ht as 100 to t'~. .\s Loth settJ 
of Illollts lIere the product. of ero~-ferliliSiliiOIl, the 
dim:rellce in thcir ~rollth and period of /lollcring: WIIS 

ch·urly due to tlwir pMi'nls luning 1lC('1I of cro~sC(1 (lllti 
iK' lf-fertiliscd PUrt'lltllg'I'; find it is ('(lttully elcnr that 
the~' INlnsmitt(.'(1 dim:rent CQllstitutiOIlUI !)()WCfilIO their 
oifsprilll!, Ihe gnmd('hihlrell of the plants IIhieh wcre 
originally elTh>!;(.'(\ IIl1d sdf-fertilised. 

Thirdly, the 1-\\I('('t l'ca (J.-lllll!lrlU OllQratlUl) habi
tUilll) fel'lili~ctJ itscll in this country. As J possesscd 
plllllts, tho pllrents iLnd gnmdpMenl8 of which hau 
IJecn Il.rlificiully ('n.blled und other Illnll18 u('8('euucd 
from the SIUlle parents IIhich hnd been S('U-fcrtilised 
fur Illltny pre,-ioUl! gellcnitioll'<, t"ese 1110 lots of plants 
IIcre allolled to ft·rtiliJ:iC till'lllselws unli(>r 1\ liN. nod 
their sdf-fcrtilil!iNl S('I.'(is Stw('d. The 8('I.>(lIillgs Ihu8 
I'!\i~t.'d lIere grollll in ('olllpdition with euch uther ill th(' 
1lsunlmulIlIcr. lind dilrcred in tbdr I)(JlI('rs of grollth. 
'l'h..,.;e from thl' I!{!lf .. fertiliS('{1 plnuts "hith hnd been 
('~,<I during the tllO l,rcl"ioU8 ~tll(·l'l.1tioIlS IIcre tu 
thOil(! from Iho plnnls lII'lf-fertiliS('(1 during mnny pre
\'i01l8 g!.'neratiolls in height as 100 to no. 'l'hc>:;1.' lIIo 
lots of ,;(,'(.'(\8 \ICre lih'"ii'(' tried h)' lx·jng solin UIlUt·r 

wry uufa\'ouNlble ('(lTIdition8 ill poorexllftus-t('(\ soil, nnd 
the plunts IIho~l' gnlll!lpnr('nts nml ~retlt-g-ntndptlrentJI 
lind oc,<:,n CI'OSl!iCt! ~lw\\(·d in nn ulIlllistnkahle mnum'r 
till'ir superior constiwtiollill ,if,"OUf. III this ('1\5('.38 
ill thnt of the bl.'11rtsclt:iC, Ihere could 1>c 110 doubt lhut 
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tllf' adnmhlg'O dt'ri'"f'(1 from a cn: ~t¥leen bo phillts 
\\118 nnt t'<.)I1I;Il, .. 1 to thc ofl".;prillg or the first g('Il('rotil>ll. 
Thllt ('<,n~tittlli"nnl ,"igour due to CrQM.pe."-·ntagt> i~ 

tmn~mill,~1 rur lIIany ~clJ{·ration. may aiM) IX' inr"fT('Il 
ItS highly pnl!.Nlbh', from !l()1Il(, of .\ntlrew Kllight'~ 
\'I\r iCli('!J tlf tho common 1)('11, \Ihich w('ro rn;~('d by 
('fI)s1; n~ diqtillct ,-ar;('li('lI, aft{'f \\hidl ti me Ilu'y 110 
dOllht fertilill"fl th('m~'I\"('ii in ('fIt'i1 8I1CN'OOill~ ~~np.. 
mti'lIl. 'I'h~ I'tuieties bstl.. .. l ror upwards ur sixty 
~·l'll.ra. •• but their ~lory is now dl'»MtOO."· On the 
"tllE'r hallll, 1ll0llt or tho ,"aridics or tilt' comlllon lK'tI. 
which thero is 110 reIllIOn to Sllpp.~ OliO their (lri~ill 
tu & cl"O!<.~, ha,"o had a milch sb,)rt(>r exist(>nce" Rome 
aLKI of ~lr" 1..axton'8 ,"arit,tics pn.M.Iuero byartifi('ial 
Cfl'~~'" ba,"o "-,wined their AStolli!lbing '"igonr and 
Iuxurillllt,u ror a considerable numlw·r 01 generAti"lls: 
hut ItS ) Ir, Ln.xton inrorms 111(', his {'xperien('o does 
llot {''(t{'lId IX'yund twclvo g(,lI{,flIlion~, ¥I'ithill which 
IM'rilld ht' has Ile\"er pcrccin~.I any tliminutioll or ,igour 
in bi! I,lallu, 

.\ n 811i .... l point WRy be here Ilf)tiCt'd. As the 'I)ret' 
IIf inht:ritaneo is Ilrong ,,-itb plant! (of" hich abull<l.mt 
l,\"itkn('u collid be giYCII). it is nim()8t l'('rtnin thnt !lC(!{i· 
linga from the 83me cap8ule or from the 881110 plont 
1I0ul,lt~n,1 to inherit DCftrly the samt' ('OlIstituti"ll; and 
8l!I the advantago frvllll a ('rQIM d('I"'II'I~ on till' planta 
v.hi('h lire ('n"''''"1.1 difr~ring !l()1Il{'Whllt in MIl'ltitlltion, 
it may ~ inf('rre<l ns proi.H.lble thot ulHkr sim;lnr ('on· 
(!ilions Il. C'ro88 lK' twcen tho l\('IIf('~t rt· IiLtil)lls 110111,1 
lint lll'n!'lit the olT~prillg 81) much IUJ OIW IM'tlll"1.·1I non· 
rdatl',.1 plnnl.'!. I n SUPI)()rt of thi~ C(llldll~ion we hlU"e 
"'WI' ~,i,lt'IlCt ... as Fritz ~lull('r llUl ,h,)wll b~" his 

o s.,.lI,(lt,iol_Mlthl."-1 1iN.11,,,,,·ti1fll'.I~,",1.I.'!nJed,t. 
InID7'\"arioou"uuntkro..._ p_~.17. 
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'"flIUflblc experiments on hybritl .\butiloll!'l, Illllt the 
union of hrothers and sisters, 1:Nll'('nts and ehildl't'n, 
tunl of olher nCllr rcilltions is hi~ldy injurious to the 
fl'rtility of the olTdpring. I n OU{' elise, lllort"O'"er, sre<1· 
lings from such uear relati()ns po~·ssed very \\-eak 
col\~titutiolls,· This sumo OVscn'er (llso foundt tbroe 
plants of a. Uignonia g-r,')wing !loor together. I le fer· 
tili!J('11 twenty.nino flowers on 0110 of thom with their 
Oil n pollen, and thoy did not set a single capsule. 
Thirty flowers were tbcn fertiliscd with pollen from 
11 di~tinct plant, olle of the thnx' f!rt)\\ing together, 
ami they yiclded only two cfll¥.ml('8. ]~astly, fin' 
lIolft'rs were fertiliged "ith »ollen from iI fumlh plnnt 
E\'rolling at a distance, and all fi,'o produced capsules. 
It seems th('rcfore prolmble, asf'ritz )hillcr suggetit~, 
that the three plants g rolling lI('flr together wcre 
lIC<'dliligs from the SIl.1ll0 lmrcnt, 1111(1 tlmt from being 
cJOiIely related they bad littlo 1)OIIer of ferlili~ing onc 
IInotlicr.t 

La.stly, the fact of the intererosscd plants ill 
'l'uhle _\ IlOt exceeding in h(·ight Iho sdf·ferlilised 
piauis in Ii greater ami E\'rcn.I('r u{'~rce ill ihe lll.t('r 
J!cncrotiolls, is probllbly Ihe result of their ha'"ing 
beeQme morc Rnd more closely int('r~n:lat('d, 

l."nUiJrm Colour oftl.e 17oll:tr. Of. Plant~, H{f-fert,1ited 
alld [lrolun under siml1ar cOIulitioflil/or 8ft'f'ral GnlWa
lion. · ·At the commencement of my ('xl)t:!1inl('IlI~, the 
parent-plants of Milnul(18 luteuJI, 1pOWl'It lJ!/rp14rea, 
Dianthull cHr!lophyll1l8, lUl(l Petul!uI viol(lcfft, raised 
from purchl\Sl...-d seed,." mried grcntly in tuo colour 

• 'Jl'DRh~11<l Zdu.;,hTift fliT 
S-IItU'''';' u ... ,I..,'p.2'!.n'] U, 
1t!'i2:.,,<i':l73,pp.HI-I50 
t' I.1<" Z·,tu" ... ' 18G8.p.G:!Il. 
:Huono' I'IIMtbblecoo. .......... 

given in m,. ·".n..lion un!er 

(~~'{;!t£j; ;;,<,b:J h;~~·d. ~ 
GL~ .. hohli ."d Ci.tu., 1Ill,. 01'" ol 
'lfhkh<'Ouldb{·r,·rtiU .... ..tbypollen 
rrt""a"Yulhcr,but"",h,.ill 
O'lf"Il<tllco. 
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of tlll'ir 1I0wc1"!I. 'rhis ()("t'lIrs with mllny plnnts \\ hieh 
hll\'{' lM'UI lun~ ('uitimtto(l as an OrllBIJl('llt for thf' 
!lO\\Cr·K8nl('u. and \\ !lieh ha\'e Ix'('n ))l'tIP!IK'lho(l by 
~I~ The colour of tlw flu\\crs \1M a point to \\hi<:h 
I tlill lIut nt tirst ill th(' l{'[lst aUt'llIl, 81111 110 selectioll 
\\!Lnl('\-cr Willi Ilfft('tised. Xe\<:rthel('~~, the flowers 
1'"Miul'l>d br till' 151.·Ii'·fl'rtili,;('.d plnuu of tbe aoo\'e 
f"ur ,~p'--'CiCfl bt.'C8I1lf> a'''''Jluttl~' uniform ill tint. or n!ry 
Iit'lifl y 110, after they hall ,,,'(:1\ gm\\ n fur 1I01Uf' gen,'
rntioll8 under c1~ly ~imilBr comliliullM. The intef· 
rro~'SI:d Il\(lIItil, I,hil'h IIPro lllorl1 fir It,~ closely 
iutN·n:·lnlel'\ in Ih" Inl(·f ,p'llt'nlli"n~, nl1ll "hi('h hn,1 
bt"'n likc\\-ise ('ultimh~l all tht' tilJl(' 1II1!lN !limilaf 
(':(In.liti()u!I, hl~"I1lI' mort' 11ni(.,"11 ill t1w ~)Iotlr o( 
thl·it flo"ers thnn M'n' tb., ori~dlJlll l'0rHu·plants. but 
nlU('h le811 so Ihnn Ihe 8t.,lt~fcrtilitlt~l Jllnnl~, \\'11('11 
!U·lf·fcrliliscd plunls of one of thl1 11I1(>r g'!'Ill'rntioIlS 
"t're cNs.sed "ith n fr('!Ih stock, 1\1Id ""(\{Iling~ thui! 
rui;lf'(l, the<l(' pn:"ItCllt('(l • womit·rful Cnntrn.-;l ill tht, 
ili'-(>r .• ifil.lliut.-; lof thdr f\O\\crs C()ml*f\~1 lIith Ih,,,;l' (If 
til<' !;<'If·fcrtili~, .. 1 !Ii-'f'<lIillf,'lII. .\! such 1'''-'"''$ ,,( flo,,-enl 
1"'~"()lIlin~ Ullif')Mllly col"ured \lithout t\ny nill (rom 
8.,lp(·lion seem to IU(\ ('urious, I will gin' n full 
1I11K1nll't of Illy obscrmtilolIlI, 

J[imu[",luh'",.-.\ tull I·Ufict~·, ~'t\rillg Inrg(',nlmost 
"hill' f\o\\(·11J blotcll('(1 "ilh l'f'imSoIl, IIopllelln .. lnllloll!.""l 
iiI<' illlt'ft'r'O:,,,,, .. 1 1111,1 il('1r·ft·rtili ... .J, l)h\lll~ or tilt' tbinl 
IIlItl ("Urlb b'Clwnni'ms. This ,-"rid), im·n"IS4·d "'. 
rupidl~', thllt ill the sixth ~t'llt'mti()n flf ,,,·If·!\·rtili'le!l 
plilllhi e\er)' sing-Ie OUt' eon~i .. it .. 1 .,f il. :-:0, it !HI .. 
"ith 1101\ the mllll)' plnnlii \\hich 'lI'n' nliil"I, 11]1 to Ib,· 
Il\IIt "f ninth self·fl'flili!oo('(1 g'l'nerolion. .\lthough thi~ 
\"lIril'ly first. appt'flrcl umOIlf.,"'zit the infton'rH~o;('tl I'llInl~, 
~'f't i'rum their off>Jpring ocing illll'('(,('( .......... 1 in ('11.('11 
llU(,("t1..Jing gellenllion, it. m'H'r I'rt.'nlilt·,1 IUIlf)l1g .. t 

x. ~ 
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them; nurl tbe flowcrs on tho se\'ernl intercros:;«l 
piants of the ninth ~(:Il('rntioll difrcred considembly in 
I..'olom. On tbe otllt'r hand, tho nniformity in colour 
of tbe flollers on the I'lunts of nil the Inter self-fer
tili~pd f,(t'llc>n\tiollll \\M quito surprising; on a cusual 
inlipl.~:tion they mig-lit Illwe been Sl\id to be qnite nlike, 
bill tlw ('rimsoll blotdu.·s were not of exactly the Sl\mc 
shalll', or in ('xtWlly tho SlImo position, 130tb my 
g-<lnil.'ul'r nnd mYlWlf belicvo that this "nriety difl 
Ilot apl't'ilr 8monJ!~t the parent-plants, nlill<..J frolll pur
clill!l(.J 81.,(·118, but fNm ill! npIX'flmnce lilIIOIl;..":!!t both the 
(' rOs&'(l Ulliiself-fcrtilised plnllt-il of thf' thint nnd fomth 
geueTfltiulIs; and frOI1l what I bUl'o secn of the mrintiOIl 
of this species on otiwr ocej\sion~, it is probtlble tbat it 
would (X'casiollnlly appear Ululer allY eif('umst.(lJI~, "'0 learn, however, from the present ease that under 
the p<'C'lLii!lr conditions to which my plants wcre 
.lSubjectl'(l, this parti{'ular \'Ilriety, remarkable for i ~ 

l'Olourill~. largell(,:;S of the corolln, and incretlSl'l1 
height or the whole plant, prevailed in the sixth and 
1111 tho succeeding .lSdf- fertili.~{'Il geucmtiolls to tho 
completo exclusion of e"ery otiler mricty. 

l pomc..a purpureu. -!ly attention W!lS first drawn to 
the ]lr<»«'nt subje(,t by o\.n;(>rrillg thnt the flowers on al l 
the plants of the seH'nth rwlf-fcrtili;j('d gcllt'rotion were 
of a uniform, r(,llUuknl,ty rieh. tlnrk purple tint. T ho 
Illnny lliants whieh were nJi~,·(1 Iluring till' thfe(! 811e
~~lillg gt'ncrntioll~. lip to the lll~l or tellth, all produl'ed 
fiOlH'N {'uloured in til(' !!lUll(' IJ)UllIlt'r. ThC'v were 
absoluh'lv uniform in tint, like thoso of II. ~Ilstallt 
sfH:<:i{'sli~-ing in alltnteof nature; aud til(' sdf-fl'niJiscJ 
pl!lnt~ mif:!ht ha\-c I){.'('n di~tinguj~hoo \Iith certainly, 
liS my ,C'llrdcner r!'lIlarked, willlOut the aid of lllhel!l., 
from tl)(' illtcrcrlls..~'(l plullts of tho Inter genenH iunB. 
T h('!!(" ho\\o"or, had more uniformly coloured flowers 
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tiUlIl thOS(' \\llieh were fir~t rai!lN) from the purrims('(1 
8f'('(Is, 'fhis dnrk purple \"lIril-ty did 110t "Pllt-nr, II'! 
rar 118 my g'lINlt-\Ier snd my",,-If l'ould I'e<>ullt-et, berOT(> 
tlu' firtb or tlbah Sl'Jr-ft·rtili~, ... 1 gt'lIl'rotion, IIII"e\'l'r 
tllis IIlsy havo 11t .... ·n, it bt.'(·nlllt', throng-h I'Olltinn(!(1 
sclf-fcrtili~l\ti()n IInll the ('u1tinl.tion of tlw plnnts 
Il1HI('f unif\)rm ('ouditi(Jn>l, I)('rfe<"tty constant, to tlw 
('xdu~ioll of I'H'ry oth('r luridy. 

DiUldJlU' ClIf!JO},I.yllru., Tlw i;df-fertiH..ef1 plnllts of 
the thinl gl'lu'nltioll ul1 hnn- lIo"eTS of eNodly the 
81l1ll(' pale 1'I1!;t'-('oluur j IUHI in this tt'SIK.,(·t tlw}" dift~red 
quite rclllllrkuLly from tlw I'llInts groning in n lurge 
IK.'<i close by U1ul mi:;ed from 8l.. ... ~ls j!Ul'('hIll:K'<1 fl'l)l1I the 
81I1IlC lHlJ'$('ry ~lIn.1(-Il. ill tili" (-~ it is 1l(,ti"'pl'l,b~\J:,lc 
that sollie of the pnrcnt plsllts nilieh \I('N' lin;t st·lf
r('rtili:lt'<1 may June oonlt' IIO\\{'N thus (~II"un.'d: but 
liS 8(!\'l'm l plunts \\erc self·ft-rti liot(-d in the fil'ljt ~('IIC'm
tion, it is cxtrC'lIwly impruhahle tlmt 1111 btlI'll HoweI'll 
of exactly the Mille tint liS th()~(' tlf the II('lf·ft'rtili:;eti 
l)lnnts of the third genemtion, 'I'he inte~l"()!I~t'(l plants 
of the thinl g~lIerotioli likewise prodUl'(...J lIoners 
almost, though lIot quite flO uniform in tint ilS tho::K' 
of the self·fertilisro plllnt.~. 

Petunia t'iolacM,-In this ('fkS6 T hapl)(,Ilc<1 to record 
in my note!! that the Bo"ers on tIl(' plI~nt·plnllt \Ihi('h 
\l1l'f first self·f~rtilised wen' of a "llingy purple eolollr," 
In the fifth self'(l'rtilised genl'mtion, e\'ery on" of the 
twenty-one selffertilise<! IlltUlts growing ill pots, and 
nil the mfmy plnnt! in n lung row Ollt of doors, 
produeed 1I0I\ers of absolutely the SlIlIle tint, lIumely, 
(If n dull, rather peculiar sl\d ugly lle!!h colour; thl'I'C' 
fn"" oollsidel'llbly unlike th080 till the pn~nl-plsllt. 1 
lM-lie\'e tbilt this chsngo of wlour 8upcn'I'noo quite 
~ntdually; but I kept 110 f(>C()rd, ilS the IXlillt did not 
interest me unti l 'I wns struck with the uniform tint 
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of tho nOllers 011 tho self-fertilised plnnti! of tho fifth 
gellerntion, T ho flowers 011 the inter('rossed plant ... of 
the corresponding t;elwrntioll were 1ll000t ly of tht' Mill!;' 

Ilull fI(>'Ih coluur, out lint n('fl.rl" so IIllifIJrm fl..'l tbos<' 011 

tho S<'lf·fl'rtiliSl'l1 p l !lllt~, IIOlIll: f(,w being n'ry l)tlll', 
nlmo:!t whitt', Tho S<'lf-fertiliS£.'i1 plouls whirh grC'11 in 
o long roll in IIII' Olk'n g-roIlUllw('rC' nlso remarkahle for 
tlu>ir ullifllrmity ill height, as were tho inlcrCW"'K'i1 
plnnts in a l('s.~ dC'WI'I.', Ix,th lots being l'OIllI)llrt'llllith 
a largo nmllllt'r of pl'llIt8 miSe\1 nt the SIllllO lime Ulukr 
8imilur ('ondition~ from ,hl\ sdf-f('rti liS<'d plants of III(> 
fourth g'elJNlltioll crossed by II fresh stock. T I'('g«'t 
IIUlt I tlid not Iltt('Ui\ to tlw uniformity ill height of 
the sclf'ft'rtilised seedlings ill tbo later g'enerntions of 
til(' otill'r species. 

T hl'S<' few eilSC8 seem to mo to possess mueh int('t'(',.;t. 
\re leorn from them thllt llCW Il nd slight shades of 
colour IIlny be quickly nnd firmly fixed, inde)X'lldf'lltly 
of Illly s('lcction, if the coll1litions arc kcpt IlS ncarly 
uniform as is l)()l;Siblc, aud no illtcl'Crossing be p(>r
rnitte<1. With ) I illlulu~, not only 0. grot<"'quo stylt> of 
colouring, but 0. hugcr eorollil Ilnd iUCN'I\S('(\ h(>ight of 
the whole plant wcre thus fixcd; whef'('88 with most 
Jllnnts wh ich ha\'e 1Jccu long eulth'alcd for t ho flower
giln.iell, no character is more VIlriable than that of 
colour. excqlting I)('rlmps that of height. From the 
eonsid(>rutioll of thesc ellS<'''' we lImy infer thnt til(' 
mrilluility of culti\'iltccl plllllts in til(' nbove respects 
is due, filStly, to thcir being subjected to fIOm(>lI'illit 
dil'(:r~ifictl conditions, und, sceond ly, to tlleir being 
often inter-crosscd, ill! would follo\\ from the free IICC('SS 
of inSl.'ets, 1 do not see how th is inf('I'Cncc Co.ll be 
uI'oided, as when tho abovo plants were cultinlt('(l 
for scH'mi g('nerutiolls ulldC'f closely similar conditions, 
Ilnd Ilerc interCro8!ILod ill elleh gcncration, tho culolir 
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or th(,ir nUllt,f'8 knded in sollie de!!'I'('O IV ehanjZ'c and to) 
111'(',,1111' uniforlll. " ·lwll no iIlH'I'('rt)",,;ill~ with ulb('f 

1'IIIIIIi of the NUil(' stoe!;: 11115 IIl1olll'lI,·tbnt i .~, \\"hl"lI 
Iht, flUlIl'l'lJ 11('1'(' ft·rtilii(,<1 Ilith thdr 0\\11 pollen in 
"lll'h ~1·'it'nlt ioll-their ('()IOUf in till' lliler W'I\erlitiol18 
ht'('nnw IIlI 1I1lirurm as fhllt of plnllls grollillg ill fI 

stnlt' of Ilut II 1'(" nccompflni('d nt I('llst in olle inshm{"(' 
h~' mlU'h lIuitimn.ity in tilt' lU'i~ht of tht, plllllt.q, But 
ill I;ll)'ill~ thut Ihe din'rsilit'<i lillt~ (.f tlit' flowers on 
ct\hinlh~1 plnnl.i Irt'ah'1! ill till' onlillliry mallllcr lIl'(' 

,Int, to tlifli,ft'IJ{,('g in tll(' ~oil, elinml,·, &t'., to \\ bich 
llwy fin' (':>;"1)1111''11, 1 do not Ili!ih to imply that such 
I-Ilrialiom Ill'(' ('aused by tht· ... , ag-'·I\('it·~ in 811Y mOT(> 
,Iin'('t mUluwr th81l thllt ill whidl tl\l' mOllt din'rsifi('d 
illnt"1t'~, IIl1 eold~, inflammnliun ,,( IIII' IUII~s or pl('lll1l, 
rlH'l\l'lllli~m, &('., lIlay Ix, Mid to) lw' I'nu<;I.·d by ('''po-
811tt· to (,,,Id, In both C,ISt'S lilt' ('U1l.~ t itutioll of til(' 
11('illg "hid, is !l('ll'd 011 is of pr('III)llllerUUL iml)()rtnnec. 
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Tal< tnECT. Of' C-'.."I,. ..... TlQlI' AlI'D Sn,-rurnuuTlOli (Ill' 

me'''-ollcC'Z'lOll' or FD;IlIf.. 

F",.l.ilit,. (J/ phonl. (J/ r~1 alld llelr_r",.;ili .. ", l*renIA~~. both i(.q 
bt-illgr.rt;li ... ~lllIlbe.n ... nUlulle-r-~·e-rhII1Yllr Ihepari'Dl-plan ... 
... heIl8....t""--.J.ndllllf-r,·rlili.etl,andof Ihei,,-,,-'..nd ... lf
r.rtil~ ... Iltrll',:n;l wl.~n _K.,in c_1 .nd ..-If_r._rtllil d"""'O"'m. 
pari""",of~ r"rtlhlyoCH'"IfeN r~rtili..elwilh tbei,owllpollca. 
..... witbtbatfrometl!tr "",,", ... 00 lhe ..... 1)1 .. "1 !:Oelr~"'rilo 
J' ..... w--OO_ (J/ ""~If'rility-Tbe '~lI''' of hi/:"III,. .It
('·rtile .-.n"u. .. -Sdf.r,rtil ... " ..... ppan'Dllr In _ "",,"-<:14 bo DO

Iki.l ino.kl' .. ·.ldcnll,.of the _ •. d pl'Ot!lk'I~>n 0( _ ... -Rd .. i.e 
.~iJ(h'" ."d .. lei of ~rrnit .. lion of~ fn:om -' ""I .elf· 
f,·.tlliaoo;lflhw<! .... 

'I'm; present chllpter is devoted to the Fertility of 
pillllt~, lUI illnuenceli by cross--fcrtili!lllotioll Bnd self· 
f\·rtilisation. Tho subject consist.~ of t"o distinct 
hrnlll'bes; firstly, tli(' rciati'-e pn){lut'li,'enCMor fertility 
uf flo\l"Cl'!I crossed with IXlllen from R distinct pla.ut Bnd 
\I ith their OWII rlOl1cn, as shown by tho 11fOIXlrtiouai 
numlK'r of capsules which they prOl"i uct', together 
\lith the uumlx-r of the conwiued bCe(is. N>rondlv. 
tilt' dl'!.~roo of innate f('rtiJity or st~riiity or the ~I. 
Iill;"'~ roiS(.-d from erobsed Bnd self·fcrlilis<..~1 seeds; sueh 
1I<'\~lIillgs being of the Sll.lllC age. gn~\I-n under the I13l11e 
('o.)llIlitions, aud fertilised in the Mme IIlRnner. Thl'8C 
t\lO bmnehC!l of the subject. correspond "ith the t\lu 
"hidl have to Ix- collsidered by Bny olle tN'ating. of 
h~ britl pla.nts; nmnely, ill t he first pl!l{'"(l till' oompnl'lItin' 
pnxiucti"eIlI'SS of 1\ species wheu fertilised with IXlII(,1I 
from a distinet specie!! and with ill! 0"11 IXlilell; and 
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in the second place, the fertility of ils llybrid off
spring. These two clusscs of cuses do not always rUII 
pantllcl; thus IIOme phmts, tiS Gii.rtner has shown, CUll 

00 crossed Ilith great ease, bnt yield exccssiw:ly sterile 
hybrids; Ilhile others are cro~S('(l Ilith extrcme (lifli
C~llty, but yicld fllirly fcrtilc hybrids. 

The lIatural order to follow in this chaptcr would 
have been first to consider the cffeets on the fertility 
of the parent-plants of crossing them, and of fertilising 
tllCm witl.! their Oln1 polJcm; hut 8S we have diseussed 
ill the two last ('hnpters the relati,"e height, weighl, 
and CO!lRtitutiollal vigour of crosilec\ and self-fertilised 
plllnts-tbat is, of plants mise<!. from crossed nnd 
self-fertilised SClOOs-it Irill 00 collvenient bere first 
to consider their relative fertilit,". Thee~ observed 
hy me are given in the (ollowi;lg table, D, in which 
plants of erosscd and self-fertilised l)(\rentage \lere left 
to fcrlilise tbemseln~s, being either crossed by insects 
or spontancously self-fertilised. It should be oUscr\"(.'(1 
thut tho results Cilllnot be considered as fully trust
worthy, for the fertility of a plallt is a most vllriable 
elelflent, depending all its i1ge, Ilealth, nature of the 
soil, amount of water giv('n, and tcmpcnlture to which 
it is exposed. 'I'he !lumber of tho cap~ulcs produced 
and the number of tho oonulined sceds, ought to have 
beellllSCcrtllined all a large number or crossed and sclf
fcrtilised plants of the same age and treated in every 
respect ali.ke. III these two latter resl>CCts Illyobserva
tions lIlay be trusted, buta. sufficient numLcrof cllpsulcs. 
wcre eounte<!. only in a few inshlllCCS. The fertility, 
or us it may perhnJls better be called the producti"e
ness, of a plant depends on the number of Cilpsulcs 
produced, and 01\ tho number of seeds whieh these 
eontain. But from I'£l.rious cnuses, chiefly from the 
wHnt of time, I was often compelled to rely Oil thc 
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number of Ih(' ("llp~III('g alolle. Xevt'rthe]eM, in 111(' 

more illtNt'~lil1g Cil'('~, the seeull were a lso collllw .. 1 
or II('i~hed. 'nit' aH'nl~e lIu ml.lcr of lI('(!(is per eilp8111e 
is II. more mlua!'l., ('riwriOIl of ft'rlilily tbnn I hl' 

number of cnp~lIh'~ produced. Thig latler circum-
8111n('e(If'I)('nll~ Jllltily \In the size of the pl8ut; lI.ud IloJ 
k,WII thnt ('ro,,~~1 phlllu aN! g'ell('mlly tnller Ilnd 
I\t"nl i('r th/l.lI till' !Ii,lf.fertilised; iJut the difl"crcnce in 
this ~Sll('t.'t i~ n1f!·ly sufficient to Iwcount fur Ihl' 
t1ifl ... ·f!,II(·t' in thl' number ofthc Cill)iJU]NJ produced, It 
n('(,\] hllnlly 00 fllllied thllt in the fnlloll ing !noll' tht> 
Slum' lHlmlJt.. r of crossed 8nd sl'H·ferti]i:i(.'fl plants IIr(' 
nill-uys compllfl'!.l. Kllbjcct to the f()n'~uing SQurc(>8 of 
dou"t I nill 11\11\ gin· the tnble, in \I hich lil(' pnrentng'1' 
of tho 1,IIIIlU e:cperiuu:ntro on, anti thtl mllllner (If 
det('rminillg their fertility arc explained. f"ullu 
details IIllly be found in the previous purt of thill \lork, 
under the I'('{HI of each species. 

T .... u O.-lItho/ire f'trlOiil!lo/ Pla .. tu/ CI"IIU«l a .. ,l Klf-ftrlili",l 
J'drtlltagt,OOl1i Itt. will,/.rWi_ ilt IA • ........... II"rr. Ft.· 
',W,ilMlyd rJ" I>J ... "., ..... ~'JIH,.'nU. Tlint({ II... ~ Pld"" 

'''' ..... ''~ (ro. 

lI'OII'''A 1't.·IIlI·l"IU~"-_',,j 9"V"'j.",., -'I ]ltr rIIl""I'1 

~~~~ '~;~I.":!~:l~!l~:.r~'~i~~"":uJ;;w~aSue~:~~ ,..100 10 ill! 
nmbtr ..... , . , , , , . , . 

Iro)l(u.Pl·RP't·.o:.o..-....dII .. ·eol .... J.o .. n~ ..... 
_If·f •• lil..! I~D!' r ....... Ih. __ p.reDU .. I. 1M 1"11 
~:li:I.:.=~ .. :~I~I:r~ .. ~~d~. :1W>",tu:"'II:ly :~lr:1 

lr'(l)l,u, !'t:RI'l"Ill:"-I,n:><!lIctln_ or lilt .. 1M 1,lonl', .'1 
j"dtei h~ Ih~ urn ..... or ~ ... I .... I<S l.rod\l~J, •• ,1 .n .. ~. 
aam"", ~(...w.i"'rcal""'" .. .,.., 

11'011''-.\ P't·RI'l·IIU._IA .... I!l<'lWml .... ' ... ,.It I",r "1,nl'l 
OD c........"j .",1 .. lr.rert!li ... L 1,lanu,"I",Q'lInf<o".ly .. lr. 
r~rllH....t ".J.t ...... L. DOom ...... , , , ••• 

1 1::~::J,:~~·::!;~r::II:::~~: I'~~:.t.: .';~.!~;! 
."m~rOr~·I .. rcarul •• ' •. • •. • ,I 

(C) The Comolete Work of Charles DarWin Online ___ _ 



If,;)I<J;A I'\"Rf'l-IlU-iftJo pnwroIi<M' _1o, ... eol'"ulol 
".t..-.d .ad .. 1('(~'IIIi...lI.'I.IIU.loft ".<:<I.end ill the .. 100 to 1\9 
holh .... ~."""·I_I._.u.l,.l.rtlh..J ..... . 

h~)I,D. N __ Brl·R~J. __ •• H ,.,....,..at ... : ."lDbot. of .,.""UI"I 
"lIt ....... Jj.J .. t.I"th .... OII .. lf-fertUI...tI'Laat ... J"'D· 
In,",",I,. .. h~rertiU..,j ,,1><1 ••• 110' •••••• 

l.I'"U"" LlTIX ........ 1I ""I ..... IIl1mbu of "1,",,1 ...... 1'lUbl 
~~:.~lu~::S~:.~~i;~: o(~:~~~~t!~~~ 
aa,'Orntd.Dd·I··ntaa",.a.l:rf •• tll,.td,_I"'Dod~ .. 
bJ .. ·.'j{ht. • ••••••.. 

Ml)lL"'~ 1.l'T.a:_p .... lu~tlytll ... of Ih .... "", "lut.<'''1 
J,,~.!ii~~ 07 H::;:"~~ .;~,.:;i!~Ul~ l:rodDc.<~,.~ .. r •• ",~ 

\''''''''';'.UA l<unICURII"O'."'~1 I'" 01,,"01. (rolnl 
cl''''o,.ne 1100"'1"1011 ,h. c...-l Iud Hlf_f.rIHiHd 
l'loah,in BumW. • ••..•.••. 

S~:;;-i~ ~~~:;~:;~;,::r~~!:';.!~'I:~!,:r:! ,,·~th ."Lf~for~} 
h'bRl8 U"'O:I.~~TA-J>IRnl. I.n ""«ITem In IrftDhOUI\e; j 

ID"r~ro..eoll'ln"" of Ih_ :ll'd ,~ntr"tloD, CO"'I", ... ,I wilh 
~lr,j .. rt.HMd I'I~nh of Ihe Jrd a:e"eratiHa, yiddoJ ~" 
IDDD"'~r , , . , • ••.•. , •• 

h"_R'~ UlOIDf;u",TA_pl.nl. from " e.o .. beh'tf'1I I ... ") 
nri,.ti~""ml .. red .. il" .. lr.f.rllli",,!,I"Qh "fth.ard 
g""-HahOD, y,tld'" 0Hd .. by ... ,ight • . • • , . 

I'A::~~:';;:7,:'="-:~u~~ 1:~~~:I!!~i~ ,I'IA~I ... lt~} 
~~';!',,!~II..~:L~=;.C~iii:-~~~U~k ;..!;~:~~ l:~ l 

~~~I~ i~=~~2~,,~.a?,~~~, F-~:~a, ~i.::j 
r.ec",o:;nOI:nu CI.UI"OM"'ICA-I'..."JU<lhta""" ,.f lhe oamt) 
I'IAau,ujD"~ b1DQrnbtr~f"'I .. "I"I,...,.. .. M:l,aDd 
ntror-aurnberof-t.per""I .. III ••• , • •. 

~=-,%I~:~,/:~::!~I::;;~~~D~II 11:~U\:.,t:;;.,:: (~,~ I 
illl"" ........ ]lInt. 0( ~qd r,·qtnll"" (of Ih. Un:r.ilin .tork ~.-l by .:".U.h Itock, """'I .. ...J. with ""1'"',,1 .. 
OD .. If,f.,IIII-I plaut. of 2»<1 It"D"'I'~U, "",,, .. ined 
_klanm"'" .. , ....... . 

pl~Dt .... ju,l .... by Dumber of "1', .. 1 .. prod .. .,.,.!, ..... 
1:...cIl!ICIIOL"n11. C~LII"On:l" ICI.-I)I·'OIludiTn_ .. f th. umt) 

uu"._ .... mber of -.I • • ,.. '",,0 .. 1.. . . . . . 

/C) Th.. I.. .. r f h rl ... ~ r i lin 

" ~6 

" , 

" 57 

,.. .8 

" " 

.. 63 

" " 
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"~. ~D.l oooll.n .. _c.--! ... ,1 ... I(·r.rlil~ plaall, loftl 
g""',u .... lllt ........ fenil~br"""'p.....taced .. p"al .... 10010100 
'"""m ..... (.bu,,') ...• . .....• 

vl~8~~~:~~~~~iI~ ~Ir~i::~,,~~~~~~~} 
IJEI.I'ILIXlt:)(ro~""'.IP_\---(r". .. 1 a",1 ... Ir.fertill .... 1 1'lall"'1 

left aacon .... III tb. ,r""buu~,I'rOOuotd copfululll 
number ••. •• ••••.•... 

V~~;.:~~~:;= .... ~~~~~~:=:to't:~ ..... l;,~} 

ulf~g;~~q:f:~~~r:;e~:~~~~~~~?-li:~j 
f.n.hoeoJ b11"...,II: oll".pnll~ f ....... Vl.llla ... U.fertili .... L 

.. 12~ 

1.lJ.\~.H.tr'C"I\YOPIIYI.I.U_l'lftnt'l.ft URCOUred an,1 ~,",-') 

~";Ia~":r·~::"..::a ,:~ =...t..,. ... i~~ ~:~ .. .. .3 
of I~ •. HIo .. 1(.f.rtill.Hd , ...... "t"-'II, prod",,! -u b! ..... ,IIt ....... , ..... . 

D, .. :rruc- c .. IlYOr"rl.l.n-pIAaU 1.1l IlIICO ... rtd cad C'-I 
r.rtilioedby h .. O"('t.: ol'l"prillgfrom plAut. $tlf·f.rtHl~1 
f~r t hree ,en.rntioll' .. ,I then ~..-I bl • fmh 
II.Oek, """''''' ....... itb plauu of I'" 4Ib .. lr·f.rtili-.l 
'nen!i ..... produ..v...-ilbl·tL II" t •.•••. 

~~o:~ ~l~:;,=...:.~)~'~rt:'b' ir~:~:~} 

" :13 

" .. 
,,100 LlIIIl<"lITlU~oot:ol.Ul'---(.--.I cad .. If·r.rtili.....! '~-.JIU,I 

I.ft "1I(:O~.red ill 1I_"bou"" p ...... uced .. 1 .... 1 .. I" 

l.u;~~~~~!i;~~~~,!~I~.:~~~~I~~!~~,~./p~I' ., 11M 
duced ...... IIIQ8mber(judrd r ........ 'I.f •• .,..t.) . 

l'I1.umt.13 .... l.nrLO.D--<:.-I.IWl .. lf.r.niJ_ PIaaI"1 
l~ u .... nnd. ill tbe ,<eealI, ....... pnd""*' ~ I" 
D .. mbt-t( ...... t). , .. , ... , ... 

I ... TIII"II1;lSoOO.nn ...... ....-t ud .. lf.fertili*I,laali ofl 
th.ZDdK·II.rlUlnn,le/\unconU<llalh.(~uh ... u .. ,tont 
~rt.jQI1Ioelf·rtrtllioed,proclu«od,>Od.inllumber .• 

.,\tIO 

" 91 

CL~::::.~~"t:;=;~:,,:,~;: .. ~!:\~>!:~~:..I~~} ' ,,611 
N':lIOPII1I...tIs""Os"I~'IId"'lr.rUtil...dI>I"lI.,l 

00 ... .-..1 by ... I ud lpoat._, ... ll..-Lf·ferti),* '11 tb. 
~1I ....... ,pl'Odll<ed.ClI' ... ltolllllulliber •.••. 

Pl.""TUXt .. V10t.Ac&.l_I.ft ... oou~ .1Id c.--f.rtili ...... b1] 
~~:::\:I,,~~";,~:~~:!'I,i::y:d~y·~~. -;~i~~~~i-: I 
.quallluIB~~O{CI,,"ul ....... , •• • I 

" " 
., II'; 
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]·.,T.- ...... n" .... CLI._·.n "",,,~ • ....t u .bo..e: .... I'ri .. r~ l 

t:~,;~~:~~1;:1~~~=J~~,~~:·~~~~~ I .. 100 W .6 

... \:h\o"r.lleq",'"Pmbe,o(""'I'0IlI ... . . . . 

CT;~~Q~~~:'~~I~~=;;:=, ~~~.~~e:'::~;~~~.::~,t~} .. 
A:·~~·;:.t":::;';:"r-;;"'~ .. 7;,.;~~:::~~ta"il:~~I:,~} ., 
PRu.1:Un:RI_l.f\IIDOO .. uodIIlOl"'lI r J'<>U"" .... lt ...... 1 

r"'lil .... ,J I,y ;a...,to: ,.jf'p,llllt: """'I,Juuo{ Ih Jrd 
ilk-~lt;""'I' rooe.ui ... ~I by" fnolo .'otl<. to .... ,."" 
with plul» ~ tht ~Ih iII."lImUt -ad .. lt~f.rliHoed I 
l(e"".II,,", prOOu,",lfllr",ul .. ,,, Dumi>t •.•.. ' 
i'.omoplul,l.th. r,,1l0wi"11_', " a's 

"-;:~':~:;':'~~~I:~'~~i:;'71~~: jl:!!..~7";;~~;1 
~;: . .r;~ .... 7~:::1~;~:'~1~~/:;:;:;~~:~:;;~:~~~ ., 15 
_JH""~ v •• ",\, ..... p .... h .... co.,_"]".,, _.1>.. 

1~::t~::r:;:'~r"~;~J11~ .~r.).-:--p.I"'U; .m~~}\ ,. ,,71 
.'IU)ll"lA \')_"g_(eq"al""yled Uf.) proolu,·tinll_ "r Ihtl 

.. m~ pl ... t .... j .... , ... ""nlll"trol"'I"vJ~ I ....... ....t .... II 
aad .... C"'II.DD .. '1otr(l(~"'r.,."""l······1 

l'his table inclndCII thirty-three CUM:'S rcillting to 
flH'lIty-thrcc H]li'cics., Ilnd shows the dt'g-l'ro of innate 
fertilitr of plants of cfOSll(!(! paf'('lltag-(' in comparisolJ 
~'ith 111011(' of f\(·]f·fertiiisro pan·ntngc; oolh lou ht:ing 
f('r1ili~~'11 in the same mnnner. With seW'nll of the 
81)('(:it·~, ILl! willi Lscilsciloitzill, n~'tIll, Yioln, Dian
t1111~, l'\'tlllli!l, nnd Primula, hoth I(}I~ were certain ly 
Cro~S·fNtilil;cd by in8<'Cts, and 80 it pruhnbly \las will.! 
8('w'mi of the others; but in IJOllie of tbe III)('('ics, (\8 

\lith Xt'lIIopililu, lmd in 8Qlli(lO( the trinls "ilh IJXlIllU'j\ 
ami lJilllithug, the plants wen.' ('O\'cn,d up, and both 
lois \It,n.' 8lxmtllneou~ly sclf·fl'rtilised. This also \IllS 
1L('{'('>lSjlrily tile rusc Ilith the capsuk"S produced by tho 
cleislogt'!W flollws of Yaudcllia, 
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'1'ho fertility of thr (,t"O:l.SL"(1 plnllti! i! r('Jln'~,..ntC!I in 
tilt' table bv 100, nwl thut of Ihe II<.'!f·ferlili>IL'I1 h," tlw 
other fit{UrCiI' 'I'lwro nl'<' fin'et\ses in \I i.i{,h Iho fC;lility 
of the 8Clf·f~·rtili"''t1 "Iallti! is npproximot(>ly f.'(lllal hi 
thntof the cro~ .. '(); 11t',"crlhell'~~, in (our of Ihf'~ cru;{'~ 
the cros..ro. plnnl8 were plainly Inlier, Bnd in the fifth 
somcwlmt tlillef than tilt:' sclf·fertili:;l'll. 'But r should 
stilt\) that in IIOIIU! of thel!C lh"c ca."''iI tho fl'rtility of 
the tl\'O loti! \\"os llot~trictlyilSCtftain(~1,08 tJH'l'tll*lul(~ 
wcre lIot actually (,(lUlltt"l, from npP('lIrilig ('(IUlII in 
IIILlIlbcr aud from nil flppnrcntly NlItllinillt{ n full ('Oln' 

pi(,lllellt of s<'e<1s. In only tIll) i lljjtun('('~ ill the tahlc, 
"iz .. with Yandellin and in Ihe third I!"tlwmtioll of 
DilUlthus, the cap.ulce on the IIClf-ft,rtili!"'<1 pitUIta 
eomlilinoo more 11('('(1 thau tho&: 011 til(' l"f(llh,-.:1 piRIlts. 

With Dianthus the mtio betwe('n til(' IIIlmb('r o( !!('(.'(I~ 
(IQl1tuinro in Iho self-fertilised and cw!;'!Cd capsules 
l\lkS liS 12.1 to 100; both seta of pi!mtil IINC left to 
fl'rtiliJ;6 th('Ill'll'iH'Ii under a net; and it is ahno~t 
..... ·rtain that the grt'll.tt'f ft·rtility o( tilo st"if·fcrtili.'I('(1 
plants "1M bere due lU{,rt'ly to Ihdr ha\-ing ,"arit~l 

IUI(I 1x-comc ICiiS !ltrictly dichogalU')u,\ 100 as to lUallln' 
their anthers and stigmn~ IIltH"e 1lt'llrly nt the sam" 
litn(\ thull is prolX'r tl) tl\(' Slw~'il"", E:tI'lwling tlw 
ISt'H'1l ~~ nl)\\ n,f('rrt'<1 to, t(,ertl n'llulin \\lcntY'loix 
in II"hi("h th(, ('l'QI<o;(~1 plants werl} 1l1l1nif,"~t]y 1~lIch 
11101\' fertile" IIOnU'tim('fI to an l·xtmunlilMry d('gr1!(" 
than the s;.>1(·fl'rtiliS('(1 with "hi,"h liwy ~I"('II in 00111' 
pl.'litinn, The most striking' instulwl'~ 1If(' those ill 
"hi("h plants ,INil"t"'(1 from a ("f(),.g II ith a ff('~h sto('k 
are cOIll])8rt'tl I\ith plnnts of 0111"' or the illlt-r sclf·f(·r· 
tili",,;.! g~'lwn\tion!J; )l't 111\'1"(' life SUIll(' Mtrikillg ctl!;(.~, 
tllI Ihnt of riuln, hetll{'('11 th .. illterenl~~,~l plllnts of th,. 
MillO stock allli the IK'lf·(ertiiis..>d, ,'\"'11 in the first 
gl'llcnltion. Till' rt'llults UlOilt to be Ifu3ll'~1 ure thost.' 
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in which thC' pl"(xluctil'CIlC'SS of the piltlJh IIIlS Ilscer· 
liliUt"(l h)' the Iluml~'r of cnp~llll'S pt"OllU('I'(i by all 
l'lllmi nUIllI~'r of plant'\ togt'liwr ,lith tIl(' !.i('(11111 or 
lin'rugt· 1l1ll111ICr of SCC(ls ill ('l\(;h c<lp~\ll('. Of such 
ca.~l·~ tlH"fl' lire tlll'h(' in tile wul(', and the mC'1\1l of 
tlwir IIII,m fertility i;4 liS JOO ftJr the eros",,1 plants, 
to ;")!.1 fur the self·fl'rtili5('(1 plullli'I. 'l'h(' Primulaceru 
SO('Ill t'milli'mll' lillUlc to auth'r in fcrlilitv from self· 
fcrtili$lltioll. ~ . 

The follo\\ing short tabl!', E, ineludes ftlUf cnses 
which haH! ulrf!ud,r ~n partl) {tin·n in thl' 1.lst table. 

TAD!.I; E._hmal~ F"lilily of P/",dl/"m, a (' ... ,,~ I/·it/. a Ire,), 
!;Iou .. , ~"ml",rfil ",/11 fhal. of l"I're~d I'l . ."u r:/ the "'"n~ 
Stuck, all" V!1~1I j}"" (1 S.1f..r~'IiIUt<1 I·l.".b, fill II u,1' rorft· 
,].,nd'''g (;.MNuiUJI. Futility i""r' " by 0,1' ..... ,' ...... QF" 

wtigl.t '1 ~d, pnxl"ct'l b.'I aR "1",11 R .. ",I"'T ~ 1'/.wll. 

1m m f~ -------
)l r;;!:;'''f~~~'~'~!~:I~::~~ I;:~.DO~' ~r; :t II 

~l: .. ::It:;::~:II~:";I~I~~,",1J:~,,~lf.f~rt'~*".IJ 
~~~t~~~~ ~,~.~:;:;~:.~~ ~\':7el~~;~=I~~~}! 
'''''''"·'''''.'",·"".".-. .. '.·."'''-'',, .... \1 .... d~r;~ .. l rrom I.M·r~rlll,...l of III. :!rd , .... 

.. < ... h"",(l"<IMNbriDI~"'n_II'I ... 1..< "r Ih~ 
llrd I;"D~"I""" TIle ... If·f.'uJ.....J plaau "'~'''J: 
t.o tb. 4th ,r,,~ ... tioD. • • • • • • • I 

I'~~~A I~·!~:~:;:~~t: :h:e~~~:;~,:Jr:rcr:}i 

X.B..-In 110. lbon ___ U .... ptiD~ i. tlld Dr F ..... to.ch •. It&; •• tho pluu 
d.ri~ed f ........ (.- ... ith.rre>lo.wcl: "'1".,,,,, 110. "".III., .• ide 10 110 • 
.. m •• t.",k .. ilhlh.i"lt.-.:~ 1"" ... lr.f~rt'Ii.-.ll'lo.nl .. .udlOlh~eor· 
_llOD.!iDl{grM .. tion. 
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These eases show liS how greatly slllX'rior ill innate 
ferti lity the seedlings from plants self-fertilised or 
illiercro~,;ed fOf se'·eMI g(·nemtions and then ('rosser! 
by i\ fre~h stock are, in oomllllrisoJl \Iith the 8Cef\lings 
from plants of the old stoek, either intercroSSC'{1 or 
self-fertilised for the Sl.lme number of genemtions. 'flw 
three 101.3 of phillIS il\ each ('ase were l('ft freely ex
IX)seJ to the ,·i,.its of insects, ami iheir flowers without 
dOllbt Wf're cross-fertili'«'(l by them. 

This table further ShOllS us that in all four CllS('S the 
ilitercroSSC'{1 plfLIll.3 of the SilIllO stock still hnve II. 

decide..! though BIll!}lI Ildmnitlge in fertility ovC'r the 
self-fertilised plants. 

With respect to ·the sttlte of the reproductive organs 
in the self-fertilised plants of the two hu;t tnble~, 
oulya few obsermtions lIere mnde. I n tho sew'nth 
and eighth gencrntion of TrlOlllccn, the !mthers in tho 
flowers of the self-fertilised plllllt!! \lere plainly smllller 
thlln those in the flowers of the intercrOSS(l(1 plunts. 
'rhe tendency to sterility in thef!O same plants lias 
also shOlln by the firsi -form(l(1 flowers. after t11('Y had 
beeu C!lrefullr fertilised. often dropping ofT, in tIle 
SHIllC IlllllHler rut frequently occurs with hybrids. The 
flolI"ers like\\isc tended to be monstrous. ] n the 
fourlh generation of Petnuill, the pollen pl"1)duced 
by Ille self-fertilised lIud inteN'roSSCII p1u1I1.3 lI"i\S 
compared, and illere Ilere far marc empty and shri\·ell(l(\ 
gmins in thc forlller. 

Rfhdit·e Ftriilily of F10lrers crossed u:ith Pnllenfrom a 
distillct PhOit (wd vith their ou·,. Pnl1ell. '17IiB hewliny 
includeB jlov·rrB on the Pa.rellt-pia.71tB, and on the rrossed 
alld stlfJi:J·tili:M!d Seedlillg' of t"efint or(( s/lueeJing Ge-
11eratioll.-J will first tTeat of tIlC pnront-phmts, which 
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II'l're rniSCl.1 from 8C()(ls purchased from nurserY'J!ardellll, 
or luk('ll fr()Jn )llunts gru\ling in Illy ~lInh'n , or 
;':Tollin;.: Ililll, and surrounded in ('I'C'ry cruso by lilHny 
ill4li\"idllnls of till' SUIll{' ~p('ciC!!. Plunts thus cil"('UIll' 
~tnll('('(1 Ilill cnmmonil' h!n'c b«-n int('n'rUS::;l·d LI' 
iust'cts; so that thc ~'<Ilillf:"s whidL W('ro first e~· 
pl'riment(,<1 Oil will g-eIH·rully hn\'c 1}(,{,11 the product 
uf II. cnlS:!, ('Ou'I('(lul'ntly tJ.llY diiTl'r('Il('(' in til{' 
14'l'lilily of t1wir l1uII('r5, "hen ('Toss('(1 awl self·fer· 
tili~(,tI, lIill h!H"c lx'('1l ('I"iUscd by liw n:lture of thl' 
poll"u (·mployed; that i.~, IIheth{'T it \\'11'1 wk;>n from 
a distinct pltlllt or frum the Silln;> /lOll/"!', The (11.
I!rt'<"S of fertility shown in the fnllo\\in~ tuble, }'. 
III'n'II('f('nnilLl,<1 in edch en.ote L~' tiL(' Iln'rn~(' IHlmbC'r 
of ~'ds per cupsnk, tl.SC{'Ttuin(-d ('itllt'r hy ('ounting
or \It'i~hing . 

• \uother element ought prol:oerly 10 hfl\'(' !.H·I'II tflkC'1l 
intI) nl'('OLInl. Immely. the proportion (If jl')\ll'r~ whi('h 
~'i(>ltll'd cl\p~ules \\hen I]\('y lIere cro!>Sl'(1 UIl!1 j;('lf·fC'T· 
'ili~('(l; and as <:T()!<~c<1 flowers g'cnf'nlily prl)(in('e (I 
l!\rW'T llroporlioll {If ('llpsnlC'S, their slIlwriorify in fer· 
tilit\·, if this ('it'IUI·nt hl\(1 lH.'Cu tukl'n into 1I{,l'Onnt, 
IInuid I1I\\"e !x>t.'u much more stnm~ly murk".1 thou 
Hl'p{'!U8 in 'L'ul.J!e)', Uut had I 111111'1 nett,d, tben' 
\I()uld hUH' LN'1l A'n'Hh'r lillhility to ,'rruT, H~ poll{,H 
Ullplict1 to the- 8tig-ml\ ut till' wrong tilll!' fllil~ to pm· 
(IUt~, nnyell'pct. indt'lX'mlently of it~ A'rt'Mt'r or I("<~ 

I)(III'III'Y. .\ gU(1I'1 illustmli"u of lilt' WI'IH tlifl'l'r",ue,· 
in the J'('SU!tci IIbi('h sollll,tilllt'S rollullcot. if thl' IHIIIl\x>r 
"f f'aJl~lIlt'~ pn)(llI('('I1 Tt·]lItin·ly to till' numlJ<'r of Rowen< 
f\'rtili~(,{1 be in('liull'tl in the cnl('uluti()u, 1Ill...'t ufi'ord('d 
hy Nolwul pros/rata, rrllirty flolI('Ta OIL some phlTlts 
tlf thi~ ~1)('Ci{'.:I were ('w"~l',II\IIl] 1'",1111('1'11 ~W('lItr·SI'n'n 
('I\I'~lIl('~, cUC'h c(!Illuining fil'e SI'(,<ls: thirty.tllo /1011"('1'8 
un tlB' "'.'1111(' Jllant.i 1\('1'1' adr·ft'rlili",,(1 nllli prodll(,(,(] 
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mil y six cnp~ul1'~, 1':I('h cOlltllining fhe 5C'C(ls. .\.s th(' 
numbt-r of g",'d~ lll.·r cllpsu lf' is iH'r(l the Sillllf', the ff'r
tility of tlH' ('n~~,',1 ond 8.· l f-fl'rtili~ flowers is gin·n 
in TobIe F liS ('quo l, or lL~ 100 to 100. But it' the 
f1uwers whi{'h fuih·d to produce cupsules 00 inchu)('(I, 
th(' CrQS8('<\ /lullt'N yif'ldeo.l on 8n a\"(~l'II.g:e <1'50 seeds, 
wh ilst tIll' b('\f-f('rtili~l floll'crs y iclded on ly 0'04 seeds, 
so that tlH'ir relative fertil ity would h iWC ix"'Ctl as 100 
10:21. 1 slumld iwl'(' state that it has boon fuund oon
n'nieui to n';;('n'c fur S('1)(Irnte diSCllssion the co.ses of 
lIoll'crs which are uSliully quite sterile with their Olin 
pollell. 

TABU F.-lldalil'fl Ptrtilily '!f Me H OIctr' 011 lite Pat'fflt-p/lwu 
UMd in my E~rim'1lu ..... Am /n'lil~ ,witll l'olInt from a 
di.ind. Piont a,.,l with f}~ir 0101> Polkn. FuC.7ily judfrd f( 
by Ihe at.lfrag~ NwmMr 0/ BffiU ~r Cap,uk Fertility if 
('rOUtdJ<701A:a.laken (1. 100. 

h~'~;;d~ ~~~u.:·t=u~r):-I. a~.1 .~lr~I.~;Ii~1 . Ao~e~}, 100 to) lVO 
~l~~l'!. (~t:~'!;~)~'I:~~ ~~f.r~rlll:..-d ,H ,,~e~ Yi~lJ~1 ... , ;~! 

I.I;~~~~ ~':~<L~_.~~~ .~'l .~l~_fu."h~ . t1o~e~} " " 14 

\'''ri:':~:::'';iol~~M:,:::!~,oLl:'~r ... :'''' .• a~ ~lf.~"rti~; .... I} " .. 671 

(;';~~J .. .'.tA ':;'i::'(~;",,~rg~ ~D'I. ~I.r.f.rtil~. t1"~.~~}, M 1110 

~A!.'::t~ :(.~:,~~):'r~ .• a~ ~:f.f":t;I~.t10~1~ 1;~lJ.~} " "HI'I 

1II1ti~~ ::::;;II.:C~_' -f~ ~Dd .• 1~.r.~;Ii~. Ao~~~}: ., ~~ 

):.:;~~~;~~;:~ ~:~!~'\:,~~~~i: lb~""'!~i:h0'. an~}' ,,11 

)A<-IIICIIU.LTZII c.oL""II,.- ." .. -(Bruilian it, ... k ':1'0". iPI 
):n~l.nd) n~ .. d ~lf·fert;liMd lIo ... n ,i.lded -.I. 
(byw •• gh t) "(About) . .. ...... . 

1''-'.Nllx' eM L,lS'IOLWA--C..-1 .",1 .lr.r .. ti!;-) Ao."'1 
~~~:~;:;:!l,;t .~~U~~d:I:';);::H:J !t.U~' b:t ~"I~j 
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TABLE F-ccllllilll<~J. 

Vl~'~~~~ :"~~t;-':e~ a~J .. el~.r.~tili~. II .. ~.~} lUll '" $ .. 

VLOC4RU OCn.4T4_~r-.l ... <1 ttlf_r~ .. ili.oed iI""U"1 
(C...-N ""l'oul .. "",m.,.reJ <>11 f"I1 .... i .. ' ~ ..... r .. ith 'PO"- ,, :,~ ua ... n.I~..,lf. lertilo....t""I" .. I .. ),i.I,Ie4..,dsas. , . 

Lll.~~7.:~S~f.'·~' ''.YL~~~-:-"r~ a:' ",:If.f~rli:i",~ tlo~er~} ,,\'~ 

T~i:i'f'~T:;"h~~S~'-:'ro:-' .• ~d ... h~_f.r,til~ • 6"~'~1 " I'~ 
TR<;,~::c;.I'I:~I~~~.*-:- (~I ,ID'~ ~lr'I:"li~i"'.I} "II:, 
Ll;i:M:II~~(~~~;T'~ .... J. "'I.(.f~~til~.d. ft,,~.~} " I •• , 

:0~~::§~!~L~~~;~n:·:~~~:~t~I:~::;::~t ,,41 

C{';~t";;'.J. =':!;.4--:-er:-~ ... d ."I~_''''~'il~L. H,,~tr:} ,. II 

1'4;;~~R.:...i~"~CI~I~~ ~"'I ... 1~'f--:lili . .eJ. lIo~.,,:,} 

~1'~~~!:r~;'~I;_IX~~~ .. n~ .. ~r,r~.rtjl: ... l. i1<'~.,,:,! 
LO~~~4.:'(:;~~~~ a~ .. ~f-f~rt!l.io&J.ilO~.~ Yi~hl.',ll ., \0 

~~~~~[..:...::~.;~;~~ ',"'\ ... l:,r.:lili~ ,11,,~<r~} 

llo~:od o.:;:L':4~,":",~ ".d ... l~.f<~ili~. il"~.~1 
~'~~:~~ =~T~--:-~":'''''~ ~ .. l, .. I:.f<~lih.'..J. ~""'~I 
l'I;I~~~ ;~~~I(~,~~~;:; a,n,\. "l~.f~:tili:~'\ . M,,~·tr~l ,. .;; 

\1~i:~~:;~~"'-:C(\~-;;::= ".aJ . ,.I~.fe:I'li~. ~o~~r.} ., I:'" 

_4'r~~~~~III!a!C~~ -:- (.~ ~a'l, ~~f.!e:lii~, tI~~.,,:,} 

.\~~~~~':e..t~~I:i~--:-C~ "~J .eel~_f.:tili~. d"~"~} 
\,,~ .... W41l!IC!;'A'I41U----Croolled An,1 "1(.r,niH"",\ fio"H.("nj 
thr~g .... r.li ... n.of("'.-laDJ .. Ij"!'rI1Ji,~I\'I."Ulakt .. 
~1I1.<>g.thu),.,.IJe4 ..... Jlas . , ..... . 
• TroplNll ... /ri".,uw.11I and 

('.po\m ptl'1"'rftO haH~ been intrn
,1000.<1. into 1111' u.bl." "hbou~h 

::!i;'\"ut"'~7 tlll~ C::';k!. f.:::~ 
lill e~'" .1141 li~ >;elr_r~n" 
1;.oedetll"'ul~<lUd O(llle Trop.e· 

(lillLII.<>n\:r.illel'Oll .... IIIDdel ..... · 
..,If_f~niliooe<l "-,,,",ule-, ........ <XIII.

".red .. \ luger proportion "I 
th.llelr-f,'n,Ii ...... 1 thRD oftlo, 
rl'l~ltI(lwer.orth~'J'ml''')ohl1'' 
l·rodu~fruit. 
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CHAP. IX 

.A S('('oll{1 IlIhlC', G, gi ,'cs tho fc]uti,·o fC ftility of 
f1 0 \I CI"lI 011 ('f():;i!cd piallts a~ain cross·fC'ftili1M'(i, and of 
fl OWl·rs 011 ",·if·fl' rtiiised pinlllil agaill sdf. fcrtiiised, 
eitht'f in tilt' first or in fl ]at('r gencmtiun. Ji ('re tw o 
('!Ul~(,S ('()l1IhillC' to dimilli~h tho fertility of the self· 
f('ftili!;,·,l flo\\("Ts; Ililmf' ly, tho lesscr efficacy of pollclL 
from tlw Slllll(> flower, Hnd tho innate 1('sscll('I1 fert ilih' 
of plllnb tlt'rirrd fronl !l('lf·fprtilise<i 8('('(I~, which as w;. 
han'St.-('1I in thc pf('\·iolls 'fa Lle D i sstroll~lr mark('l"l. 
Thf' fertili!,' was determin('(1 in the Mllll' manner lUi 

in Talile F , that i.q, by tho fl'·f'mge IHlmJx.r of lI('('(\s pE' r 
t'IlIJsu\(': HlHI tho Billlle remnrks IlS bcfor(', lIith rosp<'(·t 
to the diff('rellt Ilroporti{)1\ of flowers which 8('t CII.1>8111('[< 
\\hen tilt'y are ('m!<~·f(·f lilill('d II.nd self·fertilised, lin' 
I\(~re Ji h\\ ise applicable. 

T.IIILE G.-I.'d<1th" l<~rtailg qf FiI'JU'ff1I I/!I. C,."..d and &ij. 
/uWi«<1 ./'/11011, 0/ tI,e Fir. or tome ... ~i"9 Gn'rMUOII ; /I,t 
/ormu /Jfi"!1 a9(JI'llj"tilil<fl ,,·illi l'r.Jle .. jrom (I tli.i"ct Ilmd, 
Qlld tA" lalla Q!J"in w:it/. tJ.fir ~"" Polltrl. }'rrl,litg j,,,I!I'd 
of by tht """""fit Sum/n- <>/ s-u F" e"/ult. }-,rliMy'l 
Cr",.w Flown lIIk~ IU 100. 

I1"0ll'l:.O. l'l·!I1·~R"A_roooed Rn(1 •• ,u,fcrtiliotd Ho .. ~n onl 
th~ ~" .. "",I M",I .elr,r~rtjli .. II'I.nl.ll "r Ib6 Isl ,enenltl"l1 100 10 9:1 
~· I~J,J.d ..... ,'"... • • • • . • • . . • . 

11~~~~~~~~~~,1~::~:~~ ~:~:~I!~;} 
1 ... 1!'LAM:RI1.:R .... -f...--l .00 ... If·'.r.itiMd IIQwe .. ,.al 

:.'::I'~~,;""':I:~: :If.~~rti.liat~ 1.I.oa~ Qf.the, ",t~ ",ae~«"~ ,,9~ 

1'!S:~;~~~if.~:;;~~~ '~',~.:;~f,,!~~7:~ ~~e~ti;'~1 ,. ](" 

\1 .... r •. nl.t"Tl.r.........:r..-o.lu" .. lf.f.r.'ili ... .JAQ'un""'h·1 
e.--l ... 1 .If·f.rt,h .... i i,luu "I the ,;rd I" ....... I~.. ... &:. 
y .. I,I ... 1 ......... (I.,. "~'tt:hl) . • , • • • • . 

\1 ~~\~,~;~,~:;;·~:;~;~W!::~::~·t~ ~~eit~I~-. ..,·~D~~} ,,34 
.\I'lI('I.('. I.!"T' ,.1---(,,"""'" ami ... If·f .. I'li.e<III,, ....... ~n th~1 

:.::';;,~: ,;.:.~ :1[~;r~i!\~I{I~,:I •• "f ~h . :<th, g,.~~"~~ ,,-It! 
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\·I;i!'~~:~·~I.~f~ .. ~;I:ti.~~~~:~t~II'~ ~ 
I)U"TlIl .... t .u<Wllyl,.l,.l· • • • -.I • ..a .. 1(·r.rt,l1-.1 ftu ..... f 

... 11 ....... ~.1101 .JJ.f~n,II..,1 »laala'" Ih_ I·, ""...... • ... t· .. r··I-I...j_I .... _ ........ . 

[IJ~:!~~~~2~=~~~~!r ;·~5J:t~:rl~ ... ·~l 
lJl"~III' l· •• " ... "ru.os-tln ...... , .• _If·r.rllh..,1 "la~"f 

• I~. llnt ..... ,'" ...... -' ..... r ....... , ....... aaJ..,1H-r .... I:.!. 
dow ... ."...lIItlf.f.,rtll_lr..w..I-.i ..... . 

L\~;~'S~2T~~i.~ ~::r~~~~.7.:. ~~~":~I .. ~:. 
1 ...... ,tL. Ll4 IIUI'",,, -r .. -.J au I Hlf.r.rl,h..-.! II" .. , ... OIl IhOf 

tr._1 .. ",I _1{·r.rlll;...J 1,luu ,.( I~. 1.\ ...... t, .... 

I,.~';~I ~::~J~~~,".a.i .ir.r;rhlb..l· tt.;;.. • .: ,..;, 
tho c.--l ..... J ..,!f.,.nih ... 1 ...... ,. .. r ,b. hi K .... """ ... f 
YMIJ .. J~ ... (b,. .. ~,hl) •• '.' ••.• 

'.I:Tl":<I" •. ")w.cu.-.. ~ •• ' .. 'r.r.rl1l;...'II··"·· .... • ... 1 
lb. cr.-I ••• 1 "'''.'~rhh .. J I.laal> ~l' tho "tb ".0"",,,. 
yi.II .. I_I ••• (tl"'t"hl) • • .•••.. 

"'!~~~:::~;J~::::~~~:i:aZi.~:.~~~~I~lt,~~~~ H~~ •. ~~: 
~l~,r~~:~'~:~'~;f:~+ ·1~~a~l~::~;~:~~ :~:~':~I 

~r~~~§)~;~~~~~'i~,i~~~ir'~~~::~! ~ lIu 

~H· ... nll<' TAa.r.Ct'JI_/l. .... ~n. ,.a _1(.r.rtiJi..,J I''''~'' •• ff 
1M ant ", .. nlil" . c-' I., • r ..... _k ..... "' .... , .. lJot 
II ......... _If.f~rtiliooooJ ,-IoWed .... .. (Ioy ..... '_'K.) 

.\'<l .... UM(1ILU1U-.... en ... ....JU, ... 'Y_I·,'f 
W .. Urkly ...... Itor a.. ........ ,'''' ""'r.n.-11"'''- .. 4~ 
r~rtil.iaN1 ... loI. .. ~ ...... . .... . 

.. : ......... \ W4D.:l.W,CZ.---.! .~ .. J(·I.rt,!; .. 1 & ...... -f 
Ih.,·,...-I.1IoI .1{·rertillwJl'lur.~f.b ........... hn ... 
t..ok •• "'i'"lh.,y •• M..J_I.... •• • . 

• \ ~ buth tlU· ..... h,bl,'S 1"\·1,1(1' t il thl' f.,rtiiitv "f 
ftmwf'! r"rli li" ,<1 by 111/11t'n fr"m IIlIolllI"r plmJt nn:l loy 
tlwir O\\n p"II"II, tlwy IlIlIy 1,,(. C'lm~idl'n'ti tOg',·tllI'r. 
'l'bo diITCfell('l' Uctl\l,<:n 111<'111 COIl~i sts in tlu' ,«'If-

I .. <'lm .... W r~ 
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1"'rtili,,('(1 flolH'rs ill tIll' 8('{'{)1l4i tnbl<" G, b<'ill!! 
I'nll)U('('Ii by 8('lf-rt·r1i1i ... ~1 pAn'llt'l, AIlII tbe ero&.-.('Ii 
11""'1'1'\( by el\ ....... ..-) ptHt'nt'l, whieh ill the Intl'r gt'lierAtiollo; 
had 1 ...... )IIIf' 8()m~'I\hut dUl!i'''' iIlt4·r-rdAh .. ..-I, AIllI had 
I"-"Il I!Uhj4"Cwd all tht' tinw t,~ IIMrir the /lR.l1\e colUli
,i ,,"~. Tlws(' tll O tauks indlldfl fifty ('fl.8('S rt'lnting tn 
Ihil"t~·tI\O IIpt,<,;es. The flowcrs 011 Illll1ly olher species 
11,·r,· "n'~ .. 'I1 and 8('Jr-fertili_~ I , but A8 only fI. fell' WCti' 
Ihu~ In·tllt~l, the re:oults CAunot be trusted, tLS flU as fer
lilil~ i~ <'<'IIC1..'n1cd,and art' not 1J('f'(' giH'II. f'ome oth{'r 
t'II""~ han' ~Il n--j{'('ted, M the plAnts \leJ'(' in an 
IIlIht'I,lIhy condition. If wo look to tho figures ill the 
tv." 11Ibks t'Xlu'('I;Aillg tbc ffiti08 bct\\('1;u the m('ftn 
r('latin' (crtility of the c~'I1 allil 8('Ir.fertili~l 
ll"I\t'n<. "'0 IH'6 that ill a majority of tIl{' ~ (i,e .• 
ill thirlY fin.) ou, of fifty) /IOllers fertili!!(,<1 by 1)()lh'lI 
t'r .. m fI distinct plllllt yield more, 801IIC'tilllcsl!lnllY more, 
""4'tIIl IIUin 1I0llcrs fertilised II ith th('ir 0"11 pollC'u; find 
th.,,\, colIIlJlonly set t\ Inrg'C'r )lroporlioll of cflpsu lC!l. 'I'hf' 
Ilq.!'rt,(, of infertility of the self·fertilised flowers difT~1'II 

''\In'lllply in tbe diffel'('nt SIK't'i('<t, and en:n, as 'H" 

.~lut11 8t.~ in tbe SC'Ctioll 011 self·sterile plallt.~. in the 
illllil-i{\uais of the same Hlx'~:it'!l. A8 well as Ulldt'T 
, . .Ii).!'htly changed contlitioll8 uf tifl'. Their fertility 
nUl;!t'8 (rom zero to fl'rtility eclui\llin~ t!.tlll of tht' 
N",.~,.I flmrcrlI; and of this fi\(,t no ('xplnO&lion can 
I .. · (lfft·I\"-1. There are fiftt..'C1l ('!U>i.'iI ill the two tables 
ill \\hi('h the IIIHuber of seeds ))(:r CRpsu lt' produced b) 
Illt' !wlf ft'rtil ise<1 IIOIIC'nt <'tlllilis or CH'n exceeds tlult 
d"ld('(l by the ~ros&f'{\ 110\\'('1'8, !:lome flm of th('!;(, 
I·nltl.-~ 111,(" I Ldie\'e, Il('('itlenta l ; that is, would nut 
n"'ur on a 8('t'OUU 'rin!' This \ltUi appal'Cntly till' 
l'!t ... • with till' plants oftlie fifth ~eDt'm1ion of Ipomu·1l. 
/lUll ill Olll' uf the (,xJ>~rinl('llts ,,-itb Diantbu .. , 
Xit'(\liulIA Oft'~111 the most Rnolllulou~ cnse of al\~, 
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liS til(' self·f('rtiliS('(l flOI\('1'S 011 th(' )lflrcnt plant~, and 
on their dcscendunts of the second find thir!1 gl'IlNIl' 
tion", produced more seeds Ihllli did th(' CfQsS('{] 
Ihm('I'S; but w(' shull recur to this caM' lI11ell w(> treat 
~jf high I" .. elf· fertile larieties. 

11 mig-ht hSl'e ~n expecled that the difference ill 
ferlility between the crossed and st'lffl'rlili!«"f\ flowers 
Ilouid ho\'e been more strongl~' Illtlrk('(1 ill 'I'oble G, ill 
IIhich the plllnts of olle set lI('re derin'd from self· 
fertilised pllrenu, thol1 ill 1'tlble F, in II hi('h flowel'S 011 

the purent·planu wcre st'lf.f('rtilis(-'(I for the first timf', 
Hut Illis is not the CU.3(', lUI fur I\S Illy s., .. llIlly materialll 
1111011 of till)' judgment. There is Iilt'r('(ure 110 el'i
(h'lI(,(> at present, that tbe fertility of plullts goes 011 
tlilllilli~hing in 8UCCC i\'c self·fl·rtili~l"'\ f(cnemtioll~. 
nhh()ugoh there is 8OnU! mtLer Ill'llk ('lill(>I1(."(l Ihilt 
tid:! dO('s occur lIilh r(>~pc{'t to thcir Ill'i~llt or growth. 
Hut 116 silould Ucnr in mind that in the luter genera· 
tions liIe crossed plants hlld oc-eome more or lCSii elOS('ly 
int('r.rew.tcd, and had Jx.en subj('Ct('(1 1111 the lime to 
nearly uniform conditions.. 

II ill TeIMrkl\Lle thut there is 110 cIO@(lcvffl'"pondellct-, 
t'ithcr ill the purent·plnnts or in tho sn('c~',,~il'e genero
lions, ootlleen the relntil'e number (If 1ICt.'11~ produced 
bv the crossed [U1d self·fertilised /ltl\\{'TS, fllld the 
r~'lnti\'e power8 of grollth of tllC 8(!C{llillg~ milled from 
~ul'h BN:(ls. Thus, the cTOssed alld 8...If·ft,rtilise<i 
n.,IIN'II un til(' l:Nlrent.plants of Ipmll{I'll., (;egllcria, 
:->uil-in, LimmmtIws, LOOtlin JulgfM, and X\)!UIIO pro· 
fitL<'ed U nearly (!q1hti nnmbcr uf seedil, yt't the p1allt~ 
n\i~!'d from tLe cro8.st't\ seeds exc~'1IC{1 con~id(:rably ill 
ll('i~d[t those roiSCtI from tho s('lf·fcrtili,;{'{1 s('(!{\s, 
Tht· eros,sed flow(,(11 of Linaria and \"iIK'aria yielded 
fllr lIlore S('('(.\s than tile self·fertiii!K.'(1 /lowers; and 
fihlltlugh the pilUltS n\iscd from the former were tollr-r 
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th!\n thoSt, from tho ItlU,~ r, thel' Wl'Te nul. 80 in IIllI 
COT)"('sptlllding- de~rt't'.With Xicotiaul\ the> flUlI-l';S 

fertili",·,1 with tlwir OlIn pollen wcre more pnM:lu('lin' 
than lhl""-' ('n,~'<{,1 lIith pol leu from a slightly dillen'nt 
l'ilriH)'; ),I·t the> plnllti! nli,!ed from til;:> laHer 8(oeds 
were Illllch tltlll'T, heIIYk'r, nnd Illoro IUIT'dy lhnn tho~(' 
mise(] frOIll til(' 8(·\f-ft·rtiliJ!C(1 seeds. On the other 
hand, th(' c~ .\'('t'(lIinf.,"S of .E,,;chsdlOltzia wcrl' 
ut,it!wr h~IIt'r nur hCfn-jl:T thun the self,fertili~"t1. 

although tlU' ('t'()&I('(] flo\\(·rg IH're fll.r 1lI0rt' )ll"()(hw in' 
IllIlII thc 1II'lf·fcrtilised. But tho best e\iliellcc r 1\ 
lflLllt of <.."rrcspoJl(lclle<' bctll('('n tl,(, II l1ml)('r of _o'cds 
produced hy croSlOCd Ilnll 8(' lf-fertiliS('lI IItI\leN, nnd 
th;:> \'if!'lIur of til(' on:iJlrin~ nliSf'(1 from them, isafi(mlt,,{\ 
by the plants of the BmziJitU\ iUlt! EUropt'1Hl stocks 
of E:;chschoitzin, and likewi!if' by ('Crtnin individual 
plants of jlfllll"lI, odor((i(t: for it might. lu\\'o Orell ex· 
peetet! th'lt tho seedlings from ]llilllts, the flollcrll of 
\lhich were cx("t'S8i,'cly 8(·lf-sterile, \louhllul\{' pruli ted 
ill B gl't.'ater degree by a Crosll. thall the seedling'S frum 
1)IBllts \lhidl w(>re Illolkmteiyor fnlly self-fertile, and 
tllt'refore apptl~lltly hnd Ill) n<'f'd to 00 crossed, Uut 
110 such result folloll<'t) iu either ellilQ: for inSl1lllce, 
the ero ... ~<,1i Hnd sclf·fertili:;C(1 offspring from a highly 
IIf'lf-fertile phlllt or lle~ed.t, odorat(l wero in n"cmg-l' 
height to £'flCh oiher as 100 to 82; wherells the similar 
ulfsprillA' from all cJ[C(>s~i\-d~' !l(.>lf·sterile plant were as 
lOt) to 92 ill Incnlge height. 

With rt'!Jpect to the inlluie fertil ity of the pl!\llt!J 
of ('ro!!''IC(1 lind self-fcrtiliJJ(·r] parentng'<', given ill t ho 
pre\'iolls 'l\dJle D- thnt is, tho Immlx-r of IlC'«ls pro
dtlct~l by both lots wlwn their "nw('f~ Wl're fertilised 
ill the 8111116 mBnner, -nearlv the Slime remarks Rre 
nppli('llble, in rdel't.'llCc to the absence of lilly clO8(' 
(·lJrrcs)lolldclI(.'C Uctll'CCIl their fertilit.y and powers of 
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forr<l1ltb, liS in the case of tbe phUl~ in the T'lules F 
11.11,1 (:, jll~t cOII.sidered. ThUll the CI"<I;;:tI....-!,mtl self-fer
tili",..-] plants of Ipumwa, l"'i)t\\'er, n r,stda odIJratu, Hlld 
l .illllumtheiJ were ulmostequlIlly ferti le, yet the former 
exeL'(·d ..... d cUIIsitlenlbly in heigbt tho self-fertilised 
Jlllmts. On the other hand, tile cw~~cd !Inri self-ferti
li~cd JI!.mts of 3Limulus und Primn!.\ differed to an 
cxtrt'm ... ' oe~rcc in innate fertility, but by no mc,\U;; to 
n C,)Trt'SI)() l l(lin~ uCt!'rec in height or vigour. 

In all the cases of self-fertili;;c(l /lo\lers incind(.o(l in 
'I'"ulei E, 1:', 1lI111 G, th("Sc wcm fcrtilist..'<! with their 
UII II pollen; but then:: is ,ulUther forlll of ~If-fertiiil."la· 
tiou, liz., I,y pollen from utber t1UIICU Oil the SUlle 
pltmt; bllt this ]'Itter method mado 11(1 dill"l'rence ill 
cOllllJllrison Ilith the furmer ill tho number uf seeds 
11I"01Iu(·,:<I, ur only a slight ,Iin'crt'nee. Keither Ilith 
Vig-itlilis nor Dianthns \lefO more ~'dg produced by 
tlw Ollu nll;thU(1 than by the uther, to Illly tl'Ustworthy 
d'-g-I"t'e. With J pOlllOOtl. rathef more s( .... 'l.l~, ill the pr ...... 
portion of 100 to til, IIPre I'TII<iUCt,,(\ from !l ("f(,sg 

bctll(.'('11 flu\I('NI on the sulDe plullt tl"l1\ (1\1111 ;;trictl~
self·f""rtili~l 1I01lcrs; out I imHl rt',\::;,JIl to 1I1I.ille("[ tlult 
the Tc;lult \I,LS llC<lidenl;\l. With Uri!!~IIUII~ v«I!!(lr'1, 
hOIl('n:T, n cross OctllecU ROllers on I'lullliI prulJug:.lh-d 
uv ~tolons from the sume stock certuilliv incrt;:;ls(..-I 
lIiightly their fl'rtilily_ This likclli:le O('c~Irf'c,\, ItS WU 

~llllli SI-(- ill the next section, witl! E:!(;h~holtzi(\, 
Jlerhul'~ Ilitll Corydalis cat-a !lml Ouci(\iutn; bllt not 
so Ilith Big-nuni!l, .\blltilon, l'uiJcrnn;montlmll, Senecio, 
!lllil uppar';llll)" lkleda odol'at(l., 

&IJ:sterile P[(J.llt •. 

Tho l'U_~l>;j hero to be d(:3Criix'4:1 IIlight huvc been 
inll'O\.\ucl."(l in Tllblo F, IIhich giH'S the relatil'c fer
tility of lIollers fcrtilised \Iith thdr Oll"n pollen, and 
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with thnt from /I. dilltinct Illant; hut it has been found 
moro OOllv('nient 10 kN'l) tllcm for 8<'»l\rnl(' dil;('uSI;ion. 
The p~1lL cases IllUljt not be COllfnund('(1 with tll(l~ 
tn Ix- giH~n il\ the lJext Chll)lt!.'f relRti\ciy to flowers 
which arc st('riic lI"iI('11 iusects fire exduded i for such 
SI(·dltty d('lwll'\ii lIot mert'ly 011 the flowers bcin~ 
il1('(lllIlol(' of fertili!IUtiOIl with their OWII pollen, but 011 
lIl('('halliClI.i cauJ;('II, by which their pollt"11 is pren·nted 
from readlin~ the stigma, or on tli(> pollen and stiJ!:mn. 
of tilt! !!Hill(' "ower \X>ing matured at dilT£'rent 1>erioo!l. 

In the 8en'nte('lIth chRpter of my ' \"flriation of 
.\Ilimflis/ll\d Jllollt8 limier Domesticatioll' I had occasion 
II) enter fully 01\ the Pr(>SCllt 8ubj<'Ct; "nd 1 will ther<'-
1.lre here gi,'o only 8 brief abstrn(·t of the eases tll('1"{' 
dt'SCribed, but others must be atilled, as the\' ha,'e an 
imJlortant bearin~ on the present lIork. . Kolreuter 
long ago described plants of l"trlxucum p'ut)niMIII~ 
whirh durillg tllO YI'nrR were sterile lIith their 011'11 
pollen, but were cMily fertilised by thnt of fOllr other 
fll)('('ies; th(>/!(' plant!! howel'er nfterllards became mort.' 
(If )£'M 8('lf·f~Mile in 1\ stmn~ly I1I1CtUBtillJ=: malUl('r. 
) Ir. ~tt al!O fuunci tllIl.t this Specil"'C, as "ell as two (If 
it~ "arietics, IH'n' seJr..gt(>rile, n.s did Gartner in the 
I'n~{' of T'erbaM'UIII f1i!lrtllll. ~ it lias. acconling to 
thi~ !litter /ittthor, lIith two planls of Loodia Julgel16, 
lliouf!h the pollt'll I\nd ovules of both Ill'rl! ill nn 
j'ffil'il'nt state ill relation to other SI)('('iCli. rhc specitJl 
of Jlassiflom nnd cf'MAin individuAls of A sisth sJX'Ci(>~ 
han' be.>n rOlllltisl('ril(' with their Olin polltll; but ~li~ht 
chall~('!I in their (,ollditi()n~, such ns IW'illg gmfted Oil 
IlIIotll('r stock or 1\ elll\uge of tempt'Nlture, t(>nderf.>(1 
them 8('lf·fl'rtill'. Flo\\'('rs on a l·t/Illph-h·ly 8{·lf·im· 
P(lt('llt plRnt of PlIuijlora lIlllla fertili!o(-'d \lith pollell 
fr()ln its own IIl'lf.impol(·nt 8('('(ilings W('r(! quite fertile. 
~ I r. :X'OtI, 1\11(1 aflNwards ]ft. ]JUllfO, found .Ililt 81)1111' 
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species of Oncidium and of i\Ta,;illllril\ cultimted ill II 

hothouse in Edinburgh w€'re quite sterile with their 
own pollen; and Prill'; 1I1nller found th is to be the 
el\"e with n Inrgo number of Orchidncoous geuenl 
gro\\ing in their Mti,'e hOlllo of South BrlIzil.- li e 
u.bo disco"cred thnt the pollen-masses of somc orchids 
acted on t heir oll·n sligmus like a poison; und it 
nppears that Giirtner formerly obsen·cd indicut ions of 
this extmordinary fllct in tho cllse of some other 
plullts. 

Fritz ) l1iIler also sillies that u spe<:!i<:!s of Bignonin 
und 1'alierllfCnumtalla ecln"na/a nro both sterile with 
tlwir oll"n pollen in their native country of BrAzil. t 
f'.c\"erAl AmaryllidaoeouB und J~iliaceous plauts are ill 
the M ill€' pretlicillllcnt. Hi ldcbrand obsen·cd II iih care 
CQrydalis cava, find found it completely self-stcrile;t 
hut ilccording to Cnspary a few s(M·fertil ised seeds 
nre occasionnlly produced: COJ·ywllis lwlltl"i is only 
slightly S('1f-sterile, ancl O. il1iermedia not at nIl so.~ 
I nnnother BUllluriaceousgellus, l1ypceoum, l lildebrond 
ob:;erved q that lL grandijlOl'ulII was highly splf-sterile, 
II hi lstlL procllmbell8 WIIS fllirly self-fertile. :flwlI/lergi(t 
alat(l kept by me in a Inum p;rec·nhouse was self-st<'rilc 
early in the season, but lit 1\ laier period produced 
mnny spontaneously selt-fertilised fruits. So it 1\lIS 

Ilith P(lptlver ~ .. aglllll: nllother species, P. alpinUiJl, was 
found by Professor R. llofl'mnlln to be quite self
sterilc c,;oopting' on one occasion;' "hilst P. 8Omni
Jerula has been wiih me always completely self-fert ile. 

EschSf'liolizill clfl(fomitXt. - This species deS('TyeS il 

fuller eonsidenltioll. .\ plant cuitiyatro by Fritz 

• 'lJo,t. Zeitung,' 1S&!.p. 114. 
t It.id. 1$/:.8, p. (l~(l. aud l ti70, 

p.tU. 
I'lleproftofthelnternatiOllal 

llort.Co"grt'M,' 1St;(;. 

i 'fiot. Zeitun..:,'June27, 1873 . 
• 'J.iofb. IUr ".w. llotanik,' 

U . .;·ij;';::U~f!l\PC<"if.fl1lgtl,' IS7~, 
p.ol7. 
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::I11I11('r in RuuthHrll1.i l hll.pJlf'nedto ilowc-r 1\ month lM;>fo\"(' 
lilly of the otlWI"\I, ml!\ it did not produC<' 1\ I!illl!h' 
clIjlsull'. 'fh is h'll him to make furtll('r ollSernHilJn~ 
dur:ng' tbe lw~.t!<ix g"IIt'nltion.q, find he fOllnd th!lt nil 
his plants ''''n' ('t)mph'h·ll steriic-, unll''<.i ther wt'f"t' 

cn",~1 by ill~''('h or 'H're ftrtificililly f .. rtiliK'(1 ,lith 
110]11'1) {n/lll II diilin(·t plallt, ill wili{'h caS(' th('y weN' 
(,(jllIpleu·ly fertile,- I ~1l8 much Burpri";('(l at this fa{'t. 
IL!l I hall fouud Ihnt Engli~h plants, ~ II('n ('()\"creU oy 
n Ilt't, ~l·t II. (Xmsilil'mhl(' lHunlK'r of cnpsukll; and thllt 
tlll'W ('f)utaill('1"1 K'I'(18 hy II eight, compl.lfl.'d \\-ith th()~\· 
un plnllts illt<'tcrl>i;!lC,1 Iw the iJe.es, liS 7L to 10(). 
Pr\)fc~r llildeonmd, h~\\en'r, fOUII(\ this sp{'Ci('~ 
IIIl1ell more sdf'stt'riit' ill Gennall" tlum it W,lS \Iith 
111(' ill Engluud, for IiiI' cnjlSulcs' pnKiu{'('<1 oy st,lf· 
fl·rtili..ed flo\\c-rs. COIllI)(lK-d with those from inh'n'n):;setl 
f\UII(>r<r, colltnillt'(I8l'l'l\s in the mtio of only 11 to 100, 
.\t my re(plC!lt }'rib\ )Iu]]('r sent 1110 from 'Brm:il sel" ls 
of hilJ s('lf-sterile plllllti, from II hieh L I'ni!l(;(i 8ccdling~. 
'1''''0 of Ihese \\('1'(' ct)'·c-f('(l lIith a net, nnd oul' pn/dlll''''! 
1I1)t)lltllnf'Ousiy only a l'in:r1l' {'tll~ul(' ('IJIltllillill~ no goor:l 
"''(.'(\1<, but ,"Cot. \\JU'II Rrtiticialh· f('rtili8('(1 \\ith iu 01111 
poll<'Il, produ{'(-d a ft'll enpijui~. The otll('r plant prn
I\IIC('(! epolltlilloously lUull'r the net c-ight (,Hp~ul{"l, Olll' 
of Illlkh contllill{,<1 lIO 1('88 thall thirty !!('(,ds, nnd oil 
un n\"('nlgeaoout t('n!l('('(ls percnpsnlc, j~ight flOIIl'r~ 

un th(>!!C two plllllt!! W('re Ilrtificially sdf·fl'l'tilised, alii! 
proUuel'l\ 8Cn~lI ('111'l:iuh"" {,()Iltllillillg 011 all an·rtll!t' 
tlldH' !!eeIls: ei~ht (ltll('r llowers IICI'(' f('rtili,;ed IIith 
IKllIl'1I frolll n diJltilH't I'lilllt of the llnlzilitill stock, IlIl(I 
produ('(-d eight (,Up~llll'it, {'Olltuillillg on un aw'mge 
IIwut eighty 1,('('1\8: ,hi,. ghl'il II mtio of Jj sectls tilr 
til{' sdf·rertiliM~1 {'IIJll!illlt's to 100 for the cr{ISSI,t l 

• 'IJc4Zo;·ilu"R: 11:168,1'. lHi,.onti 1b6(l, 1),2'23. 
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c(\p~llh's. J,at{'r in the 8('lllIOn tllC'ln' ot\l('r i1()\\ers Oil 

th('~l' tll'O plllllts \\'{'f(} nrtifieinlly 8('lf-fertilil!('{\; but 
tllcy yicldrd only two ('apsu lcs, ('ontllining tilf('e emu 
"ix "el'1.1~. It nppl'Org tlicl'('foro that a lower tem· 
p.,.mture thall that of Bnl?:il flll'ours the &c1f-f..-rtility 
uf this plant, whilst n still IOI\"C'r tC'llIl){'mtnfC iN'~f'ns it . 
• h SOOIl lUI the t\\·o pll\l\u which hnd '-'cell ('(JH're<1 by 
Iht' I\(>t IICfC UllCOH're<i, they were ,"i~ited by IIlAny 

I)('('~, and it was intcJ'('l;ling: to obsenc ho\\' quickly 
tlwy \)(>.calllc, ('I'CII the moro sterile plant of tho two, 
('n\'('r('(i with youn~ cnpIHlI('s" 011 tilc follu\\ ing: year 
,·ig-ht flfI\\('rs 011 plants of the Bmzilian st()('k of self
fl'rliliscd jJllff'lltngo (i.e., gnUldchihlf('1l of the pl,mts 
IIhidl gff'w ill llnlzil) IIt're again scH.rt·rtili~>(I. find 
pn)/lu('~1 fh'e cap~ul(>!l, t'Ontailling on all aH'mj:!"<' 27· .. 
~('l'(ls, with a Illllximum in otl(' of forty-jllo S(,t'lls; /<{J 

thnt their self-fertility hutl el"idem!ly in('t'{'us('I\ grellily 
hy I.x-ing: I'CfI.red for two gelwnlti(!IIs in Eng-hlll(!' 011 
till' II hole we may con('luti<' that plnllts uf lire Bnlzilian 
ill.)('k are much more Iwlf-fi,rtile in this c(lIlIllry thlill 
in Hrnzil, and less so Ihun pl!Ulf.il of th(> Engli-th stock 
ill Enf:'Innd; 80 thllt the phmts of Unlzilinll Jllltf'lItage 
relaillc<l uy inilerit(lUce some of Iheir furmer sexual 
{'.mstitutioll. CoIIYer8('iy. sc('fls from Ellf:'li~h philliS 
~(,Ilt by me to .Fritz J l ull('r and gro\\1\ in HrM:il. wcre 
much more self fertile than his plants "hi{·h hud OCo<>n 
I'ultimt{'(l there for sen'ml gen('rotiolls; but h(, infonns 
nl(.' that one of tbe plauts of .English pan'l\llIge which 
(lid not fluwer tho fir~t year, alitl WI\.!! tbu8 ('XI)('sl.'<1 for 
1\\1) S('Il.'<fms to the climate of llnlzil, pron'tl (plitc self
!:I1l'riil', like II. UtI\ziiill11 plunl, SIWllillg hI/II (Juickly 
the ('Iimat(' hl\(\ actt'd on it.$ s(,xual cOllstitution. 

AIJIllilon darlfillii, ~'(Is of this )Jlllnt \\t're sent 
1I\(' by Fritz Jlullf'r, IIho found it, lUI \l{'11 as sollie 
other sl)l~i('S of the' Slunc genu". (Iuitt! sh'ril{' ill its 
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lIulinl homo of f.iouth Bruzil, unless fertilised \\ith 
pollen from II. distinct phmt. either Ilrtificiully or 
1I11tlll"l1ily by hUlIlming-birds.- 8ew~rol phlllts I,ere 
miscd frum these ~('C(ls lind kept in the hothou:.(·. 
T iley produeed flowers very eurly in tbe spring. find 
twenty of them I\cre fer tilised, sollie with pollcn froll! 
till' S!.\II\(' f1uwer, ami sollie with pollcn from other 
fu.,'\('TS on the sume plants; but not j~ single cilpsuie 
,'llS tuus produced, yet. the stigmiUI twcntY-SCYCll hours 
nflCr tIl(' application of the pollen were penetrated by 
the J)I)lten-tubcs. At the sumo timo nineteen flowers 
"ere crossed with pollcn frolll (L distinct plnnt, and 
these produced thirteen capsules, nil abounding- \lith 
fine SC('(is. .A greater number of capsules would JUl\"(' 

~n produced bv tho cross, had not some of the nine
teen tlowers been on fl phmt which Wi\S i1fterwilrds 
prow'(i to be from some unknOlln cmlsc cOOlplNi.'iy 
sterile with IXlllcn of 11II)' kind. T hus far thesc plants 
IJeha,·cU ('XIICtiV like thusc in Bmzi l ; but Inter in the 
8Cilson. in the 'Iatter part of May and in June, they 
lwgan to produce lImlcr a net a few 8ponUl.neoll~I~· 
self-fertilised ear,sules. _u soon. ns this occurred. 
sixteen RUllcrs \lere fertilised with their Olin pollen, 
IlUd these produced fhe cllpsulc8, con tllining on 1111 

1I\'cnlge 3'4 seeds. At the same time I selected b~' 
chunco four capsulcs from the uncovercU plants grOIl
ing- close by, the ROWCN! of which 1 bild seen I'i~it£"{l 

by humble-bf!es, and these collwincd 011 an al'crag ... 
21'5 seeds; 80 that the seeds in the Ilaturn lly i.iler
crossed capsules to those in the self-fertilised capsules 
IIcrc as 100 to 16. The interesting point ill this ca~c 
is that til(!Se plants, which were unnaturally trellle.l 
by being grown in )Xlts in a hothouse, uudcr another 

• ·Jcnai~boZd"chr.fUr~'8t"r,,·i_.'D.yiI.18i'2, 1).Z'2,alhIIS73, 
I) HI. 
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hr·rnisphere. with !~ com plcte Nvcr&\1 of lho B('aSOIl~, 
lIero thus rcndon..J. I!li~htlr sclf·{('rtile, \Ihercils they 
l;l'('Ul IIlwII)8 to he compleicly sclf·"terilc in their 
native hUIII('. 

Sellecio cruentus (gJ'eflllooUMJ txtrieties. tOlitl/lOlily 

Cttlled CineraJ'jlu, prolxtlly deriL'ed !ro,,~ 8elvmtl jhtiOOM; 
or herbactoru species 1II1lch illterCT~I·),-Two purple· 
i1()wcred \'flrictics wcre placed under a not in tho 
gr('('uhouS(l, and four corylUbs on c!lch IICN fc· 
pentcdly brushed with f10wcrs frum the Otll('T 1'I.1I1t, 
..., that their Iltigmaa I\ere wcll ('O"cfC(1 Ilith e;\ch 
othcr's l)QlIcn. Two of the eight corymbs thus trcdtL'41 
produced vcry fc\\ IICC(I .~, but tuo other si..: produced 
un nn nrcrugo 11'3 ~Is per curymb, and t h('sc ger
minated lIeli. 'fhe Iltigmas on four other ('Hrymbs on 
both plnnts wcre Ilell smcared \Iith IXlIlen from til" 
1I0llers on their own corymbs; these eigllt t'()ryll!l,~ 
produced liltogether te n ext remely poor S('t'd~, which 
Ilroved iu('upablc of gprminnting. [exnm ilU,,1 m1my 
flowers on wth plants, Rud found the l:itigllll\s SI)(lIltu
Doomly {':(l\'cred with 1)()lIcn; but. Lhey produ(,t'l\ not 1\ 

~in~le 8C('(I, 'fhc~ plnuts w('rtl Ilftcr\lRIX1" left Illl
('oH'red in the Slime IHIIIS(! 1\l1cr(' nUIIlV other ('incnlrills 
were in 1I01I('r; Ilnd tht· lIolleu Il"('re frequcntl) \'isit(..J. 
by beG. They thcn produCt.'t1 plenty of Ki'('( I, but. ont' 
uf thc t\l'O lliunts IcSil thun the other, 1\5 this spceics 
show,;; some tendency to be di,t'Cioll~, 

The trial WIlS fe»<'lltcJ on fmother YMil·ty with 
white Il<!tu ls tipped wilh fC(1. :lI nny stigmas on two 
('orpnUs \lere covcl'('(l with 1)Qllen from tho furegoi'lg' 
lJUrple mri(,ty, and tll('sO produced clown nu(l tl\.'nty· 
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1\10 8('e(iS, which gt'nniuntoo well. A iarg(' Ilum~r of 
the st if:11l1lS on 1K'H.'nil of the other ('Orymbil wet{' re
I><'RI("I1 Iy slll('orcd with pollen from their O\\n corymb; 
hut tiwy yichled only fi,"c ,"cry poor 11('«18, nhleh wetc 
ilwllpnhlE' of gwminntioll. Therefore Ihe noo'"c thf{!(> 
JlI!lIlI~ hdoll!!ing to two ,"srietit'!l, though !Z"ro"in~ 
\-iJ!oml1~ly nntl (erlile with pollen from either of till' 
(llh~'r tllO Jllllllt~. "f'r(' utterly sterile with pollen from 
\)II1('r IIn\\I-1'lI 011 the 8i\Illl' plant. 

R'-I<Nlt, ()(lorll/a.- I laving ObsCfYN tlliit certnill in
,Ii,i(itulis IICr(' 8Clf·~teril(', I covered during tht· 
i;UIUIll('f or 18fiS 8C'H'/1 phillIs under IICparnte nelS, lind 
\lill ('1111 these plants ~\, B. C, D, ]~, }', G. They 811 
ftl'pl.·nred to he quill" sterile with their o\\n pollen, 
1mt fi:rtile y.ith thnt of ftlly olher plollt. 

}'Ollrtf'(!11 flo\lcrs 011 A \lcre cro!!SC<i "ith pollen 
(ruUl 13 or C, and produced l\lirtcen fine clipsulcs. 
:-:b.t('('n 1I01lcrg lIerc fl'rtiliscd with pollell (rum other 
flu\lt,rs un lbe SI.me pllillt, but yielded not a Sill gil' 
eap"'u\l'. 

Fuurteen flowl'l'8 on 13 were el'Os~ed with pollen 
(Will .\., C, or D, nnd nil IJto<iucro capsules; some o( 
tlll'''<' were not vl'ry finl', yet they L'Olltnincd plenty of 
~.:(118. Eighteen flOM'rs weTO fertilised wilh pollcn 
(rum othcr flo\lcrs on the slime 1)lnnt, lind produced 
I\ul Olll' cup!Ou lc. 

'\\'11 flowers 011 C \I('f(' erossed \lith pollcn from A, 
B. II. Ot E, and prvdu<'t'<.\ nine fille{,Bpjjul~ Xinetl'<.'u 
nO\\('N wcre (crtililK'd Ilith pollt'JI (N:un other Bowen< 
(In Iht' same plallt, nnd produced no ca psules. 

fJ\·lJ flowers Oil H l\t're CI'Q&,('(! lIilh pollen from 
.\, H, C, or ]~, und produced nine fino CilJlsulcs. 
Ei).(htl'<.'n flollcrs 11('1't' fertilised 1\ itll 1)()lIclI from other 
flOll{'rg on the SlIIllO plullt, Bnd producl'(l no callsuks. 

J::CH.·n flollers on E wcrc cfol!l!('(l lIith I)(llkll (rUIl 
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A, C, M H, nnd nll pro:lueed fine cilJ>sule;o. Eig-ht 
1l01lt'f'l! \lI'f(' fertilised with pollcn from othcr Bowers 
<)n thc ",;1111(' plaut, and produced no cnpsules, 

On tlH' plt\lll! F and G no flowers II"Ne crossed, but 
n'ry lIluny (II umber not recorded) were fertilised with 
polll·n frum other flowers 011 the !Jl."l.llle pitUita, nnd these 
,ii(luut jlwduc() II single capsul(', 

We thlls SE'C that fifty-fhe flowcrs 011 five of the 
"IIOH' plallts were reciprO<'nlly croSSl.,<i ill vArious ways; 
"PH'ral flt)wcrs on each of these Ilitwts Ueing ferti 
ii"11 !Iith pullen from sel'eral of the other plants, 
'fIll'S(' tifty-th'e flowers IJroduced fifty-two capsule". 
nlu\(>st nil of \lhich were of full size lind ('()ntained 
lin nlJllndllllcC' of seeds, On thE' other halld, S(>\"ellt\"
!linl' flol\'(,rs (besides many oth('rs not fIX'Onled) \\e~ 
ft'rtiliSl'l1 with pollell from other fluw('rs 011 the 8il.llIe 
p l ~l\t~, fwd these did not produce Il single eupsule. 
In ulle ('Me in which I examined the stigmus uf the 
Jl o\\,'r~ fl'rtilised with their OWII pollell , these were 
p.'ndrnl(,<\ by the polleu-tuUe!l, althuugh sueh pene
trotion produced no efrcct. 1)011ell falls ~enerallr, 
alill J belicl'e always, from the Illlthers on the stiglllas 
of the Slime flower; yet unly thrM out of the 
Ilh(1\'c S(>\"en protected plants produced spontaneously 
UIlY cllp:mie<l, and these it Illig-ht have been thought 
mnst have been self-fertilised. There nere u1together 
!!CH'n 8lWh capsules; but as th(>y were «11 seated close 
to t ho artificially crossed flowers, 1 can hardly doubt 
that 0. few gruins of fore ign pollen IUld accidentally 
f,lllt'll on their stigmus, Besidcs the aoole scI'en 
plllnlA, four others were kept COlt'fl'd under the sam{l 
largt' Il(>t; and some of these producl'd here and 
thl'rt' in Ihe lllost capricious IllIUlIIcr little groups 
Ilf eapsuil'8; and this lllakes Ill(' bdiel'e thut a Ix-e, 
nIallY of which settled on the olltside of the lIet, being 
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attnwted b\' th(' odour, hf,d on sollie ono occasion 
found Ull e;ltnme(', mId had intercrvsscd (l, few of tI\l' 
lIowers. 

In the ~pri ng of 1869 four pl,mts miSt.'<i from fresh 
i!CC<ls wC'ro carefully protected under SC'parote nets; 
I\ud now the result WilS widely ditrcrent to whilt it W,l8 
bef"rC'. 'l'Lrcc of these protected plllnts became actually 
lou,lt.u with capsules, especially during the carly part 
of til(! SUlllmer; anrl this fnct indicates thut tempenl
ture produces some eftrot, but the experi ment gi\"en 
in the following pllnlgrnph shows thllt the innate COil 

stitlltion of the plnnt is n f,u more illlportilllt element. 
The fourth phmt pro<llleed only it few cllpsules, lIlally 
of them of small siZ(>; yet it WI\S fur more self-fert ile 
than Imy of the sevell plants tried during the prel'ioll8 
yC'ur. 'fhe ROllers on four small bnlllciles of this 
ilCllli-sclf-stcrile plaut \\ere smen[ed lIidl polleH from 
ono of the other phmts, and they all produced finc 
c(\]lslll('~. 

As I II"IlS much surprised at tile dift"crcnce ill the 
results of tho trinls mnde during the t\\O pre\'ious 
yeMs, six f«'5h plllllts were protected by 5e1:lllnlte nets 
in tha yenr 1870. Two of these prored almost (.'<)111 -

pletely S('lf·steril(', for on cnrefully searchi ng the-m 1 
found only three small aU]lsules, elleh contuini ng either 
one or two seeds of small size, IIhich, hOll"e,"er, ger
minllted. _\ few flOIlNS on boih thesf' plants \lert' 
rC<!iprocally fertilised with each other's 1)Qllell, llIld 
1I few with pollell from olle of the follolling self
ti,rtilo plllllts, IUld nil thcso ilullers produced finc 
~·apsule:;!. The fuur other plants whilst still remllining 
protected. beneath the nets presclIl('l.1 (l, Ilonderful 
C(lut rllSt (thongh olle of them in a somewhat less 
degree than the others), for they bccllme actually 
oo\·cI"I.-'<I with spoutaneously self-ferti lised enpsules, as 
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IlU UWrtlllS II~, Of H'ry Jl('arly 811, 111111 fl'J fine llJI thow 
0)11 t ill' IIn prutL'Ncd plnnts growing nOM. 

Tht' llbon~ three 'pc)Iltftu('(msly seJr·fertili~1 Cllp
~ 1I1,·~ 1'")1111("',1 by the lWI) RIIIlOlSt. complNt'iy ;of·Jr. 
~ll' ril(> pllUlt~, contnin{l(i nltogi,thcr fh·o SC('(ls; lind 
(rwil IhellO I rui!le<l ill the ftlll(j\\i llg yt.'fIr (1871) fl\"{. 
p llUlI~, IIhi('1I were k('pt HilliN scl,Nlmw lIets. The-y 
j:.!'n"\\ to fill cxtn:u)r<linnrily Jorge sizt', lind 011 .\.ugl1~t 

~th \l cro t'xllmin~l. .\t tif'lit sight they IIPP{'lift.xl 
"llIirdy d('~litllte or C'ftp8ull'S; bllt un eardully !;(-areh. 
iliA" Ilwir 1II11ny bmndl(,~, tw\) or fhn'll ClIpsut('8 lI'ew 
fUUTH I 011 tllff:>e of the plants, hnlt:'Il.-(Iuz('1l Oil till' 
li,ul'lh. IIIlII nL!)lIt eightf"ell on Ih£' tWh l,ll1l1t. Bill 11.11 
t1h~' ('apsnll's wer(' amllH, some bting empty; tilt' 

:tn'IIt/'r numher {.'Ontniul'd only 1\ .'liugi(> 8e('(1, nnd wry 
fll.l'dy mort' thnn one. .\fll·r thi>l (:):ftlllinntil)ll til!< 
Ill'''' IH' re tllken 00', all(l tho u...·(·s imllll'<iift(('iy ClII'ri('li 
1~,ll eLL from ono of t hc!I(l "lmQst lIelf-ster ii() plnntll 
[,) Ihe other, f,)1' no otlier plnnh gl'{'w near. .\.ft;'~1' n 
It'\\ "\'(·ks til(' ends of the hnll)('hes IIIl all th·o plants 
h''(·,urIP l'on-retl \I ilh {'IlJlsll l {·~, pl'('~nling It ('tlri"l1~ 
(-'"nlm~t with the lower an,1 IInk{..,.] 1)j1Tt.~ of tJl(' san\\' 
Iml).!; hll.ll\('h,'il. Thc....:l firc pinllts tilt'TI·f{lre iuJu-ritl·,J 
!l.inlf)~t CXII<.:!ly tho 8(\111(' S<'\1l!\1 constitution n8 tiJ(>ir 
l""I't'llt~; 8ml without donbt 0. self-stl-'rile rt\('(-' oj 
Jl i;tn"nette {-'(1U1l1 hlln" ~Il ea.~ily e;tablish('(1. 

l k""lll iute-«.-Plnnlll or this 81)('('it·s \\('I'll I'niS('(i 
fwm ~ .. ~I.s f.,'1lthercd from n gronp of II illl plallts J!I'(J\\

in!! III no gl'('tlt distllll<'C frum my g1ll'tkn. .\ fWr 
po.'IlI/l il t obilerdng thllt some uf thf'l!6 plllllUi 1\I'n' self
IIIt'rilt" t\\O plants tnkl'll by hnznrd l\l're pr"tl'Ct.'t1 
nll'h·1' '«'pon\le nN&. Onl' of lillo;;!.' Il0011 bt:. .... ·nlll.· 
eon·cn·d \\ith 81Xlntallootlsly !<I'lf-fertili>!('(i cnplules, Ih 

1I111llt'rOliS tl.!l those Ull the surround ing unpl'Oh'et{'·!l 
plant~; so thllt it \\lIlI c\'id('ntly quite s;: lf·fertil!'. 

z:! 
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The otiu-r plant 11M Ilflrtially s(,lf'sterill', proJucin~ 
"(>f~ (t'll ctlp.snk~, Illllny of \lhich \len' of Slllftli 
.,i1.(', ,,'hell, hOII\'n:r, this plant had grOlln tllll. 
the I1pl'erlllo~t bnllU'hcs heealUc pre~"{1 R~lillSt the 
net anci grell' crookt'<l, rmd in this position Ihe Ix'es 
Ilere Rille to suck til(' flOIICrs through the lIu.'slw;o. ami 
brought 1'0llen to them from the n('i~hlJourillg 1'111111>1. 
'fhe:;o Ilranehes tht'lI bccamf' luaded \lith ('ap~lllt,s; 
til(> otll\'f and lo""er bnlllchcs r<'llIuining nlmOSI !Jaf( .. 
Th€' lIt·xual CQnstilUtion of this species ill thert'(ort' 
:<imilar to that of R'Mdll adoral'l. 

COlicludiTl!J Rtlilarkt 0" IKlj·81el·ilt PhlU(l. 

Til order to (1\\'0111' as far fl8 JlO&sible the self·fer· 
tili:satioll of some of the foregoing planu, all th(' 
Uowers on Reseda odorata ami 80me of those on I he 
Abutilon wetC fertilised Ilith pollen from oth(·r 
flo\lers 011 the SlIme plant, instead of v.ilh their 0\\11 
IIOUCII. and ill the case of the N'nccio II ilh IJOl1en from 
olher lIo\\ers on til(' SlIme corymb; but tilia made ntl 
diO'erCllce in the rf'suit. }'ril1. :Huller tried both kinds 
of self· fertilisation in the CIlS(' of lIignonia, 'l'nbcrIllC
montana and Abulilon, likcllise lIith no dim~renC(! in 
til(' rCHIlIt. 'Yith Ellebseholt1.in, howc\'cr, he fOllll1l 
lilll.t pollcil from other lIo\\cl'8 on the SlIme plunt 
l\llS a little more cfiectiyc than poll(,11 from tbe 
I>IUlle flower. So did llihlcbmlld- in GCfmllU\'; lIS 
thirteen out of fourtC€n £10\\('1'8 of Escb!'(:hoit1.in' thlls 
i'crlilist.'<l IICt cll)lsulCfl, these contllining on lin a,"crug<' 
9' .J1It,<,ds; IIherCIlS only fourtct'll flowcrsout of t\\CI1I)
olle fertilised ",ilh thcir olin IlOlll:lI 8Ct cilpsukll, 
tht·:-\., containing on lUi R\·crnge!)·O.sceda. Hildcbrnnd 

• '1'ling&ileiw.'.Jallrbul'b, mr"ila.1.IoIanilr,'vli'I~467. 
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f<)lIn·1 Il tml'!' (If A similnr dill'er('IICC with Cory,I(Ji~ 
0"1'0(, n~ did Frit7. ) full('r \Iith All OU('i<lium,-

In consiul'ring thf' sen:-",l {'asNI 1100"0 ftin'll 01 
Co,mpl/·te tlr alnul!It (,omplt·to !W'lf.~t('rility, WI' art' tir<t 
.~trll('k with their wide (li~lriblltiOIl throughout th~ 
W/ol'Nllbic kingdom. Their !lumber is not At prt'~nt 
IArw', ftlr t1wy can be dil!OOl'I'r!.·d ollly by prvtectin~ 
plnllu from insects And ,1l('11 fertili!ling th{'m Ilith 
1~)lIl'n from another plaut (If the saml' speciea lIud with 
th"if OWIJ pullell; and the InttN 1Il1l'il 00 pf'l.)H"Il til 

.I~' in till cfti('ient state by other trinls. l'nh'~s 1111 
thi~ 1)11 IloIU', it is illll)()SSihJ(' to kuow \Ih('tlwr their 
,wlf·'it(·rility may not be tin£> to tiw mal(' ur femRIt' 
Tepmtiu('ti,-e orj?Rn~, or to Loth, having oc'('n aff('Ch',1 
hy ('hangt."I1 (,(JIlditiou8 of lif(', .\.oJ in the ('UUI"!<t' of my 
"xllI'rimf'Jlts 1 have found thl'('(' new {'83(';!, and lUI Fritz 
) l uJJ,.r hlllJ o})s('f\'e<! iJldiCllti,)1\a of 8<'H'rol (/tlWI'!l, it i .. 
prllullhle tllf\t tbey \\ill hcr('nftcr 00 prol'l:'(1 to be liLt 
fnllll mre.t 

.\~ "-ith plants of the snllle sl>('('i('s and part'lItugt', 
"')!Ill' indh-hlualg arc 8('lf-st(>rilc ond others ~('If-fl'rlill.'. 
of \\hich fMt lla«/(, odoral<1 oRers the 1II"!Jt .\Itrikill).( 
i n~14n('('!l., it i.1 IItit at nil Ilurprilling that IIlx'Cit's "I 
tlw iItlm!l g('llUlI din('>r ill Ihi~ SUlll() munTIN. '1' 1111'4 
r,rbtueum p/I«niuum Bud ,.iyrulII. RT('sdf steri!!', whi1~t 
r. Iha~1U and lyell/filii on' (Iuil(, I;(>lf.ft·rtil", ~ I 
knuw by trial. 'I'lli'm ill the SllIlIe diffl'n:-IJI>~' bt,t\\·I!i·u 
aome of th~ spooictl uf l'npft,l·er. Corydoli.~, nllti of otlll·r 
g,·IU'I'Il. 'x(,I-erlhelc:oliI, the t('ndf'll(,y to sclf,sterilil.~

("'rtAin l), runa to II. C('rtain {'xtl'llt ill group~, H.!I we "I'~' 

· ·'· .. j,.li .... ....J.rt~ti. 
",1'''n.·rb.l~ n,1. 200 ediL \'01., 
ii."" 113- 11:1. 

t )tr. Wil,ll'r.lbeed,tor of" 
ho.rt~""III ... l'''lIrD'''itllll"Ulli~1 
tol," ... ('I'IOI~"" In ·U.rde'"' ... • 

Cb,..,ic-.... : 1"6'1. P. t2116) ~1~t> .. 
Ihat L;!i ... a"'""_'.p"Ii .... 
/,,,Uida and 1~1t'fJ, .n 1 r"...,IA;/i 
ri,j,li ........ eootln,,~ bQ f~-<liIi_1 
witbtbdro .. npolltn. 

.an. Comolete Work of Charles Oarwin Online 



CH.o.P, IX, 

ill th(' J!elllls l'ossillonl, and "ilh Ih{' ' "alldC'(e amongst 
Orehitl'l. 

~lf-l:lt{'ri1ity diflh11 lIIueh in dt'gree in difl'cJ'(·ut 
plallt;i. 111 tho .... , l:xtmonlillnry l-nit'S in "ltieh poll"n 
j'nJIU the saDIC fI""cr netlJ 011 the stigllla liKe a poillOn, 
it is almost ('Nwin thilt the plnnts would 1I('\"cr yield n 
lIill;dl' 8('lf-fertili-.("~1 8/'cd. Other plalilil, like CQrydali. 
Mra, oecasiollall~". tlwlIgh \"l'ry rowl,., pl'odure a fe'tl· 
8('lf-ft,rtiliJ:i(-d 8('('(1 .... \. large 11111111)(·1' of slX'Ciet!, os 
Inay be ~n in 'I'ab\t, F, Ill'e le88 fertile "ith Iheir 01111 

IMlllen thnn with thllt from IUlother plaut; lind IIISII)". 
hUll1{' spccieBllre perfectly IlClf·fcrtil{'. EW'II "ilh the 
illdil-icluals of the 88l11e 1I1)('('il'~, fUI ju"~t J'('lIlilrked, 
",,,me aJ'(' utterly sC)(-literilc, othel1l modl'mtel~- 110, aud 
8ume JK'rfC("t1~"lJClr.fertile_ The CflIl.8(>, "hateH'r itllla~ 
!"e, "hich fCndel'!J mally plantB Ulore 01' 1t.'IIiI sterile 
\lith th£>lr 0"1l pollell, that is, \lhl'1I they arc .u:lf
frrtiliscd, 1111I8t be difl'crcn l, nt lellSt to II. C('rlitin eXl{"n t, 
from that wllieh de\t'nllillCS th(' t!ifl'N'('II{'(' in height, 
\igour, and fertilit~" of the seedUnf,1'i ",i8t.'(1 from &ell· 
fl"rtili...-d and en .J ~s: for Yll' ba\'e lIo)n,uh" 
Mi'll that the hlO dn"~"B ur ca.sc. do 11(,1 lJy IUlY llll'a,; .. 
run pnnlUel. Thill \\I\I\t of pl\n\lleJjiju\ Iwnltl 00 
intelligible, ir it {'(lulu Lc sho"l1 tlult sclf-stcri lit) 
il{'lx'tlded sol('iy Oil the inellpftcity tI( th(' pollell-tubes 
III peuetmte the sti~lIlil of the 8I\lIIe flov.er d~ply 
cll\.ugh to rt'8ch till' OHII('8; wbil. .. t til(' J!n'nt<'r or It.,a.. 
,"il-"uTOus gro,,·th of tbt! 8('(.-dJinge. 110 <lolI\lt depends 011 
tilt! IIl1turc of the coul{'lIts or the polll·l\·gmins Rnd 
u\"uk~, XO\l it is t.'t"I'taill tbat lIith !klllle plUlltB the 
"til-I'fnatie SN,fttioll dot'!! no\ prupt.'rly (·xdtc the )lulll:u
;:"nliUM, 80 thftt tl\{' tnbc" I\n' 1I0t pnll>l:rlr uc\elup(.il, 
il' tl\l' poll{'\l ill tak(·u fn,m thc S/UIl(' 1I0ller, This is 
the case a('e~)rdin~ to Fritz :1hilkr with J::SChllChohzia, 
lur he found tlint the pol\ell-tul't:fI did lI(1t pellctmtl: 
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Ihe stil!,"ma deeply;- and with the Orchid(l('('()lIl1 f!'e-nus 
Sotylill the~· failed altogether to penetrate it. 

With dimorphic find trimorphic sjlccie8, 1111 illel!,"iti. 
mule union belll·cen plllnts of the samc form presellts 
the clo~('st analogy witb self·fcrlilisatioll, whilst a 
Icgilimul\' union closely resembles eross·fertilisntion; 
And he1(' ngnin the lessened t\'rtility or complete 
slerilityof 1111 illegitimate uniun depends, at lenst in 
IlUrt, on III(' incapacity fur int('nlctiun bcllrcen the 
1.k)lIt·Il ·~nliIl 9 and stigmo. '1'hus 1I;lh LillunJ grandi. 
jor/j lll. ruJ I ha,'e e1SCII !Jerf! s!JOW!l,t !lut mon° tlum 1\'·0 
or Ilm.'(· Ollt of hundreds of pollen·gnlins, citlll'r of the 
11I1l~·styl('(1 or short-5tyled form, IIhen Ilinec<.i 011 the 
stigmn of their own form, emit their tulJcs. nnd Ihe8c 
d., nut penctrntc dcel)ly; nor dOt."'8 the stigma i!sl'lf 
<,hllng-u colonr, us OCCllrs when it is Jegitinl!'lely 
fcrtiliSt',J. 

On tllf' othN haml tbe difference ill inllnte fcrliJi,,,, 
as IIdJ !IS ill gI'()ll th between plnnts ruiS{'tl frum t'r(~~~1 
111\(1 s(·lf·ft·rtili.sed seeds, our! the dill'crcnc(' in fl'rtilil,' 
8u4l ~rtJ\\"lh !.,et\\e<'n the l{'gitiIMt(' (Iud ill!'/!itimHt-;;' 
ull".,pring 'If dimorphic nnd trimorphic pl !lllt~, must 
4ICJH.·11I1 un SUIIIC incompatibilit) hetll"t'('11 Ibe sexual 
clcnll·Uts contained within the l'olh.·n·gn.ill~ml\l 01"11 1("1, 
ns it i", through their IInion that 11(.'11 orfi!lnisms j\rt' 

~ll·rt·lop{"cl. 
If 11·(, now turn to ihe more illllll(>(liute CUllS<' of 

8!'lf'~lI'ri!ity, \\"e cleurly see Ilm.t ill nl()st CICles it is de
termiu('tl Ly the conditions to \\hich tIl(' plunts hRYe 
1.H.·t'n subjcttCtI. 'fhusEsch9('!JoJt:dn is c\>lIIpletel~' self· 
slt·rilt· ill the hot clillH\te of UnH~il, but is pt:'rft'dly 
ft'rtile there \Iitb tbe pollen of Ully otlU'r imJ.i\"idllnl. 
'I'll\' ufl'"prill/! of .Bro.zili!ln )llnnts OC't';lIllI' ill Eng-Illml 

•. u..,I. ZdtUllg.' 18G:>,J'I'. IH, t 'J'~lmat of LiBD.~. B .• l' 
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in fl. single generation pnttially self-fertile, and still 
more so in the seCOIHi g('1Jewtioll. ConvcfS('iy, the 
offspring of English plants, after growing for tllO 

seasons in Bmzil, becilnlO in the first gCllcmtion quite . 
self-sterile. Again, Alrntilon daru'inii, which is sell'
sterile in its native home of Bmzil, \Je('.lI\\O mode
mtdy self-fertile in a single generation in an English 
hothouse. Some other plmlts afC self-sterile during the 
carly plHt of tbe YCiH, ~1lI;l lat.er in the senson become 
self-fertile. Passi{lora alata lost its self-sterilitv \\ hen 
grafted on anoth~r species. With l{.ese{la, h~\\'ever. 
in which somo indi"iduais of the S.'l.lilC parentage nrc 
self-sterile and others Me self-fertile, we ~).ro forced in 
our ignorance to speak of the canse liS due to spon
lan(!()us variability; but we should remcmber that IIH\ 
})rogenilors of these plants, either on the 1ll1\Ic or 
fcmale sidc, mny have been exposed to SOlllc\\lmt 
'lifl'ercnt conditions. '1'ho power of the CII\'ironlllent 
thus to ufl'ect so readily and in so pco,lliar u mallner 
the reproducthe organs, is u faot which lIas nHmy 
important bearings; 1111(\ 1 hfl\-e thcrefore thollfrht 
tho foregoing details worth giving. 1;'or illsttmee, the 
sterili!y of Ill/Uly animals and plants under c1lflllg'ed 
conditions of life, snch nsconfinemcn!,cyidentlYc()TI1es 
within the samo geueml l)rincil)le of the scxlllII 
system beillg easily afl'eeted by the em'ironn1ent. Tt 
has already been pro\'ed, that fI oroSI! between plants 
which hare beon self-fertilised or illterorOSl!ed during 
sc\'cral generations, hll.Ying been kept all the time 
Hnder dosely similar conditions, docs not bencfit 
the offspring; and on the other hand, thai II, cross 
between plants that llfwe been sll~iectC(1 to difrerent 
lX)Hditions bencfits the oft'spring to an extraordinary 
degree, \re mny therefore eondude thut some degrep 
uf differentiatioll in the seXllItI system is Ileeessilry for 
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til(' full fl'rtility of tho parent.pllmu and for the full 
"i~nllr of tlU'ir olf.1fpring. It SC('ms nl!O prohnhif' thllt 
'!fith thll!!<' planUl \\hidl are cajlllble of complde s<>1f· 
f.·nili"''lti')II. tho lIla le nnd femill,\ ('lemcnls 1I1I.lorgalls 
Ulr(·,l'ly ,Iilfl'r to an ('xtent sulli('i{'ut to cxcite their 
11111111,;1 intemclion; but that \dll'll such planl.3 are 
wk('11 1<) Anotu('r COlllllry, and ~)me ill consequcnce 
fM·II'..Jftl'rill', thcir aCKllal d('lIll'nta an,l or~llns tire !O 
aN .. .,.1 Oil I\lI to be rcndered too uniform for such inter· 
I\('li')II, like thoso or a sdf· fl·rtilised ,,11I1It long 
('lIhi\"llt(·,lullder the &une OOlltiiliullll. C()IH'el'l;Cly, \\0 

IMy furthf'r infer that plauts which an.: self·stl'rile in 
t1lPir nnti\'o country, but bc<~mo s<>lf·fertilo ull/lcr 
l'h,mg('fl 1'Ollllitioll8, hn\'o thcir 8CKual elelll('nh 8Oact(~1 
(til, th'lt they broome 8uffiei(·utly difl'crcntilltoo for 
mulunl intemction. 

We know that self·t(ortiiisc<1 8ft'dlings Me inferior in 
mally rt'slX'cts to thoso from II ('ross; nnd IlS with 
plllnl.3 ill II state of nature poll{'n frOIll til(' SMIl(' 
t1v"('r ('an hardly fail to be often left by in<lf'(·1.8 or by 
thl' \\illli on the lltigma, it 8C('IIIS at fiT'!4t sig-ht highly 
I)robuhle tlu.t self·sterility hus IJe(on gl'tldually uequif'('l( 
thn)U~h nuhll'tli st·lcctiull ill ortlcr to Ilr"'\'cnt $("11'. 
fcrtili"lltioll. It ill 110 ,""lid objcetioll to this belief 
thllt th(, IItructuMohome f!o\\er$, ami th(' didwgo.mous 
l·,)mlition of Illally others, sufli('c to pren·nt the pollcil 
l'ffiChill!{ the stigmll of the SIIIllO 1I0"("r; for \It'should 
J't.'llwmlJt·r t1mt "ith most S])('('it."8 many fiow('rs 
cxpUllll lit the same time, (lnd thnt IXllleli from the 
81l l11e plllllt is Ct}uully injurious or )wuriy SO us 
that frum the same /luwer. X('\·crlll('h's~, tho ixolid 
that .... ·lr·"tNility ill II qllalit~· "hid. hIlS l".:i:1I ~mdllally 
1k"luir\~1 for the SI}(.'Cilil j>llfj)(, .... ' of ]It(:\cllting 8('lf· 
f"rlili~ttioll must, l beliCH', bo rcje<'l<.'(I. III tilo 
lil'l> t plnee, tbere i~ 110 closo currespondence ill d£'gr('o 
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IJCtWC('1I the sterility of the 1 )fi~llt-ph\ll18 \\hell 5{'lf· 
fertilised, nnd the estell! to "hidJ their ofrspring BUn"l'r 

in Yigour b~' Ihis pnlCf'88; and sollie aueh COrresPOIl
dl'll('e lIlif{hl June been expected if 8C1f-Btctilit~· had 
Jx:.t:.n Rcquired (11\ R(,(,()lIut of the injury caused by self
fcrtiii!ln\iun. The fIlet of illdi,-ilillllis of the @lIIllO 
pmentuA'c difl'l'ring greatly ill their degree of self· 
stNiiity ill likewise opposed to 811Ch fL Jx.licf; lllllt'tl8, 
indl't..od, \Ie suppose that et.'rtaiu indhiduals lllne 
OC'('II rendered self-Blerile to famur illtCJ'('~illg. 
IIhilllt other indi\'idunls ha\'e been rendered 8('1(· 
fertile to ensure tIle prupnglltioll of the species. The 
ftl.('t of self-sterile illdi,-idunls appearing only ocell· 
siunaliv, 8$ in the case of Lobelia, doeB lIot counte
nauce 'this latter viell. But the 8tron~t iU'f.rulll~nt 
again8t the beli('f that IK'lf'8lcrility has bt.~n aequired 
to pn.wcnt sclf·fcrtilisiltiOIl, i8 the immctlintc and 
powcrful cn'oot of changed conditiolls in eithcr causing 
or in relllol'ing" IK'lr·sterility. "'0 nrc not therefurc 
jlbtificd in admitting that this peculiar state of the 
reproductinl system hl\8 bc<-n gnulunlly aequired 
through natural I!CI<.-elioll; but we IllUgt look at it as 

.un illCidental result, dCI}('ml('nt on th(' conditions 10 
\lhiclt the plun!s IUII'e UecllsuujC<'!ed, likt:< thcordinnry 
sterility eilllS('(\ ill tllC CAse of animRls by COnhIlCIlll'lIt, 
lind ill the eaS(' of 1)IRllts 11)" too much mUnlll"(', lICHt, &e. 
I do not, bowen~r, 1,ish to Illllilltuin thnt !!I.·if'lilt<riiil), 
IIIfty not sometimes be of 8{'f\'ice to II plnllt illl)rc\entillg 
sclf-fertiiislltiOll; but thero nrc so Ill'Hlyother 1lI('llIIS 

hy 11llich this result mig-ht lx' pre\<(,lltcd or rendered 
diflicuit, ine!udillg fIB we sllllll 8<'e ill tbc !If'xt Chilptcr 
the prepoll<Il<'y of Jlollen from a tlistind indhidunl 
on'r u plunt's 0\1'11 polien, thnt self,slerility seems nil 
nlmost superfluous nC(Juircmcnt for Ihis purpose. 

Finlll1y, the most interesting point in f('gllrd to self-
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nerile Illallll! is the c"ideuce which they alford of the 
adnllltngc, or nl.thcr of the necessity. of some degree er 
kin!1 of dillcf('lIfi,ltioll in the sexual clements, in order 
lhllt thcy shonld ullitc anti gi,'c birth to a lIew being. 
Lt \\/kS ascertnined thnt the fi"e plaUll! of Rueda odorata 
which \\cre sclf!(!tcd by chance, could be perfectly 
fcrtiliwl by pollen taken from allY onc of them, but 
llOt by tbeir own I)ollen; and a few IMlditiollal trial! 
were mude with some other illdi"iduab, wbich 1 haye 
not thought worth recording. So again, IJ ildebmnd 
and }'ritz :\Jiiller frcqucutly sllCak of 1l(>If·sterile plants 
I)('ing fertile with th(' pullen of any oiller illdi,-idual; 
'llltl if tl.u~re had Uccll any exeepiiolls to the rule, these 
f'()uld hanlly Iml-e t'1ICapcd their uiJl!t·rrntion and my 
own. We lIlay tlll'refal'f' confidently IlSSf'rt that a 
s(>lf·sterile plaut cau be fertilised by the pollen uf any 
one out of a thousand or ten thou.mnd indiriduals or 
the same spcci(>s, hut not by ill! Ollll. NOli it is 
ohl-iausly illll)08Sible thnt the 1>('1:11111 org'lUls and 
('Ielll(>nts of every iudiddllal Clln Ilnn~ b..~11 1!1)t'Cialised 
"ith res:rK'Ct to eHoryother indi,-iuunl. Hilt tbere 
is 110 difticulty ill bcliel'ing that the lII'xliol ch:menll! 
.>f ('neh differ slightly ill the same div(·rsifitld lllanner 
tIS do tli(lir exterunl charncters; aud it hilS oftell been 
remarked that no tllO individuills nre absolutely 
"like. Therefore we can Ilardly n,-aid tilt' ('OI1('lusioll, 
lhllt dilfcrellccs of nn analogous and indefinite nature 
in the ft'pmdllclil'c I!Y>ltem are sufficient to excite the 
IlllllUI1J action of the III'xUll1 elellll'lltil, and thut unless 
there be sllch dill'crentitltioll fertility fnils. 

ne appeara'nefJ of IdgM!J 8df-ft'1'lile i'arittit,.-We 
lIa,·e just SCCI1 that the liegrC<! to IIhich flaM~rs nre 
cnpaLlc of being fC'rtiiiS(·d II ilb their 0\\ n pollcll dilfcrs 
lIluch, both "ilh the 8J.Il.-'eies of the same genus, and 
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sometimes with til(' imii"j(\utli!O of the 8R1l\(' 81"le<·it'~. 

ROllle nllied l'il.'Il'S (,c til(' appcnnm('(' of vllrieties wui(>h, 
IIhell sclf·f('rlililll.o(l. )i('hl more !I('('('1 and produce uft:. 
spring- groI\in~ UlliN thnll their self-ft'rtili;j('(\ pnrt:llt1<, 
or til/In the int(:f('N)!''''·.-I plallts of th£' correspow\ing 
genemtion, lIillll()\\ be ("oll~idcf{'(1. 

Firbliy, ill tlJ(\ third and fourth gencnltions of 
Mill1uilU luin/II, a wI! "ariely, often alluded to, 
having large \lbile flolI-('rs blot('h!'d with crimsoll, 
npl)(,dred amongst both the intNeTOSil('(\ and BClf
fertilised plants. It prtwnik-d in nil tl}() Inter !>(.-]f. 

fertilised gell(,riltion~ to the exclu~ion of C'H'ry other 
mrit·ty, and tmn~mittecl its chnnlctel1l f'lithfuily, uut 
<lisnppeared from the intercfOS>l('(\ p1nnl;o., owing no 
doubt to their chamctNS beill~ felX'nt('(lIy IJlem\txl by 
ero;;.~ing. Tho IK'lf-fcrtiliS(!(1 plants lx-Ionging to this 
wlriety were not (Inly tnller, but more fe-rtile thllll the 
illtercrOl!SCd phlllts; though thcw latter in the eflrlier 
generations were llIuch tnller and llIoro fertile thall the 
IK'lf· f('rtilised lllallU!. Thus in the fifth generation th(' 
IK'If-fcrtiliscd plantJJ Wel't' to til(' intercro!lsed in height 
as 120 to 10(1 III the sixth generation they l\\:"re 
like\\ise much taller Imd finer pltlllls, but wet(! 1101, 

flcttll\lIy measnr(>(i; tllf'Y prlXluCM capsulet! compared 
\\ilh those on the inlerert)ssed plants, in number, as 14.7 
to 100; nnd tho IK'If-fertiliscd capsules conlained II 

jrt('8.tcr number of "i'('(I'I. In th~ IK'l'(mth generation 
the self-fertilised phlllts were to the Cf"O'li!C<l in heif!ht 
I\S 137 to 100; lind twenty flowers Oll these self-fer
tiliscd plnnts f(>rtiiised with their o\\n pollen yielded 
ninekm \'ery flll(, ea]lsuleR,-a degt<'C of self-fertility 
\\hich I huye 1I0t 8('('1)('~lualled in I\lly oth('rcClse. This 
\"CIriety seems to IUHoe 1Jcco1ll(' sp('(· jl\lIy ndnptcd to proflt 
ill every \Iny by self·fertilisation, nltbollgh this ptoCe!l!l 

11'118 SO injurious to the )llIrent-pll\llt8 during the first 
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four gellerations. It Ilhould how('n'r l.oe rt·IlI(·mbered 
tll1\1l!('(..-lIillga nli;s(·,1 fnmllhis\-nriely,l\hen ("n~ by 
R frt'''h 8tlK'k, IH'fI.' 1\()lIdl·rfully 8uperior in Il('i~ht 811d 
fl·rtility to the lIdf-ft·rtili...ct1 plauts of thccorrcspollding 
gt·lIl'nHion. 

:-;('(.'()IIdly, in til(' I!ixth 1l(,lf-fertil illl..-1 f{t'lI('rntion of 
11M)1II0'" a sill~I(. "llIlIt IlIlllll..-J tht' Uero apl)('an'll, which 
cn-t'( .. lt..-J by Ii linl(' ill hl·i1-\'ht its intl·ren ... ~1 IIpponent, 
- a ease lIhieh htlll nul O('Curn ... 1 in Ally jll"(>\-iOIl8 

1-\'l·lIt'nttion. Hero lran~lllittt'll th(' IlI.'(·u linr ('olour of 
iL;J flo",('rs, M lIdl M iti in('f('llSl'l1 tullUt,:.i! Rnll tl. high 
d('g«'C (If self-ferti lity, to ;L;J ehildren, gramlchildrell, 
IUlII gro:·at-gralltll·hildn'n. The sdf-ft'rtilj'O{'Cl t'hildren 
of Hero were ill IwiKht to) oth"r 1k·If-ft·rtili ... ~1 plants 
of the Mille stock M 101' to bJ. Tt·J1 ,,,·If·fl'rtiliJ:!('(1 
cai'~ult'S product ... 1 by till" gflludehiilln-n l~llltailll..-J 011 
Btl IH'NBgO 5'2 !OCt'(ls; 0.1111 this is II hight·r Iwcrage 
thlm lIlUI yielded itt any other gt'1H'flltion by the 
C"lblli,'s of 8Clf-fertili.sl~1 flOW(>r'S. 'I'll\' grro.t-gralld
children of Hero dl'ri\"t_~1 from a cn"'i ",ilb a frt .... b 
Sltll'k "'-cre 80 uuhellolthy, fNIll ha"ing o.. .. ·u ~N"'-II at
au un(n\'ouroble 8t.'t\!IIJII, that their a'-j'n\g'(' Iwight in 
ctJlllplirison with thut of tile sclf-ft·rtili~ ... l plunl!l 
~Utnot be judged of "-ilh any safety; l.mt- it did not 
tlPI"-'nr thilt- they had profited cn!ll by 6. CI"O:lil of this 
kind. 

Thirdly, the plants (If Xi('t)tialla on whil'h I experi-
1I\t·uted appear to rome under the 1'n.·~··llt clRSll of 
c.lSt·S; for tbey \'lIrit'tl iu Iheir 5('xunl c01lstitution 
And were more or l(>..s highly self·(\'rti lt,. Tiley 
M're probttbly the offspring of pltllits "'hieh had ~II 
spontn1lrousJy self-fcrti liSl..-1 under g laS!! (or se\'en,1 
gent'rations in this <-,(JUnlry. l'Lte £10"('111 011 the 
pn.rcllt-pIBull which "<'ft· first fertilised by me with thei.r 
OWIl pollen yielded hulf tlgtlin 88 mtlny seeds nil did 
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th~ \\hidl \\('rt' ('rU~"f'(I; aud Ihe !MX'lllillh'S mil!t'ti 
ffOIll thi·~\' self·f{·rlilised 8t't-'tli! cXt·CC(Ie\1 in height 
lhO!'(' llti ... ~l (nllli the cn)!l~'ll seells 10 an cxtrnonliuary 
,Iq;rt*. In the '!(~'l)lld and third generatioll;!. although 
thu ,wlf'(\'rl ili!lt-'tl planu did not exceed the ('fOMed ill 
height, yet tlll·ir i</·[f·(ertili8t.>tl ftow(,NI yield('(1 on t\l'''' 
()('el\.~iuns cons.i'lcmhh' IllQf(l Beetls IhlU! the cro~~ed 
/I()\\cNI,I·\"t·1I thall th');;6 whi('h \\ere ('f'O@.S('(l \lith 1'0111'1\ 

(rum 1\ db.tinct Ili.<)('k or YariNY. 
J AStl~·. lUI ell'ft>l.in indi"idual planu of Ilafda odomJa 

nn,llulw. ar(l illcompn.rably 1II0re self·(('rl ilo Ihan other 
indhhlunls, the former mil:(ht be inciud('t[ under the 
prt ... ·nt ht,uling or the al)lk.'nnmce of lIew ami hi~dily 
d('!I ·fl'rtilc mrictia lint ill this e6..'Il' .... e should haw 
10 look at Ih€N' 1\10 speeil'S as nonnally self-sterile: 
anll this, judging by Illy eXIM:rience, 8PIICftr'il to bE> till' 
CQrfect ,-iew. 

" 'e may thefefore conchuit' from the fueh now gin!n, 
that varit·til.'tl IlUUltlilll('t arillC .... hi('h ",hOI ..elf-ftor· 
tili ... >tll>otil;l.'3/J an iucret\8e(1 JlO"'cr or Ilrodu('ing 11('('4.111 
and of gro",ing to a greater height, than the inter· 
l"ros,;. ... d lor &elr-ft,rtiliM'<i plants of the oorn'Spomling 
gcncnltion-- all thl:' Illnllts being of COUr8(' 811bjet'led 
to the IlIUllO coll(li t ioll~_ '1'11(' uPllt.'nnllll'o or 811(,11 

nri('ties is intere8lilJ~, au it lx-a ... 011 th(> (>XiJ:!I(>Il(.'t.' 
under Ilature or I'lallt8 "bi('h re!!Uhuly rl'nilisa tbl'IIl' 
&ehes, such 1\8 Opl,'!!. Cfpijr-ra Bud a ft·w otll('r ol'<:hi(l1l, 
or as Ltertja fWYw1dt., which produt't.'l an IlLund8I1C~' 
of c1eistog"ellc ilo",ers, but most 1"81'('\Y f10\\('r8 capable 
o(cl'OSS-fl'rtilisntion. 
~)me ot...enaliOIJI made on other planl~ lead lilt' 

to IlU;;-pect Ihat 8Clf·fcnilu,atioll il in Itlme re8)X'l'U 

l:l<.'ne6cial: although tbe benefit tllII, dcrin'(l is. 808 t~ 
rule "ery slllall l'olllpnroJ \\ ith thM rf't)1ll1L 1."1'088 ", idl 
a dilltincl plallt. Thul we 1I(I\'c st"l'n ill th(' IlUIt chapter 
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that se<!<lIings of Ipomom and )Limulus nlisell from 
!lowers fertilisc<1 with their own pollcn, whieh ig the 
strictest 1)()SSilJle form of self.fertilisiltion, were superior 
in height, weight, and ill early flowering to the seedlings 
rniS(><i from flowers crossed with pollen from other flowers 
on tho same plllnt; and this superioritynpptlrcntly WitS 

too strongly l11il.rked to be :tCei<ientnl. Agtlin, the cui· 
tivlltcd \'arielies of tho common rIca lifO highly self· 
fertile,nlthongh they hiwe been wlf·fl'rtilisod for m.my 
gl''Ilcrntions; and they eXCCt.'dl'l! ill height seedlings 
from a cross \)etll'een two Illnnts belonging- to the same 
\'ariety in till' ratio of It.) to 100; but then only four 
pairs of plants were measured fUl!\ c()Iupar6!1. The 
!K'lf·fertility of Primuia. t'e)'"i, inCrt'iUlC(I aft('r se\"enl\ 
gCllcry,tiolls of illf'gitimnto ferti1iMtioll, which is n 
pr.)('ess ('\OiIf'ly analogotls to se\f.ft'rtilislltion, but only 
1I.i1 long as the pl:U\til were cullin,tet! under tho same 
fU\'Ollmhlo condi ti OIL~. I hnvo also elsewhere shOlln· 
that Ilith Primula ~'eri8 Ilnd ISillNlsis, ('fillal·styled 
mrieties occasionally appear II'hidL po~>!0lS the sexual 
org:tllls of the two forms comuin!'1\ in 1h(' Slime flower. 
(A,)IlS6quelltly they fertilise them~ph'!'i in II legitimate 
manner IUltl,Ire highly ielf.fertile; but the T{'lIIarkable 
fnet is tllRt they lire rather more ft'rtill' thull ordinary 
plullt.s of the 8f\lIle speeies I(>gitimlltl'ly f(>rtilise<i by 
[KIllen from adiiltinct individual. ForlU('rly it apl.lCared 
to 1110 llroooulc, thllt the incr(>I\::;('(\ ft'rtility of these 
dimorphic plants might be aCC01lnted fur by the stigma 
lying so clOllc to tho anthers that it II liS impregnated at 
the most fnvourable IlgO and time of tlw dfLy; hilt this 
eXlllanation is not applicable to the aWI'O giVf'1I CAses, 

ill which tho flowers were artifi('ially f('rti lWxl With 
their own pollon . 

• • JO\lrnal Linn.. Soe. Dol..' ..... 1, x, 18G7, PI', ~ 17. ~ 19, 
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Consi(h'rinl! the facts 11011 adduccd, inciuding the 
lIppellnlllCC or those '"lIricti(,! \\hich lire mute fHtile 
lind lilller thlln their l"ll'('IH! filld tuall the intcreru~~/:'d 
phlllts of the corrt'Spoudillg p:t'llcl'Utioll, it is diflieult 
to avoid the suspicion that M' lf-fcrtilisation is ill sum{' 
respects luh'lIntngcou8; though if this be relllly the 
el\8I.', allY sud.l lIdmlltage is as Il rule quite insignifi
cant oolllJlurcd with thilt from II cross with a distinct 
plant,and Lilpecially lIith ouc of a fresh stock. Should 
this sutopiciun be herMfler verifi('(I, it would throll 
light, 8$ we shall see in the Ilext chapter, 011 the exist
enee of plants bearing sma ll and inronspicuous floll ers 
IIl1ich tIT£' mrely "isitcd uy insc<:ts, and therefore arc 
mrcly intererossed. 

Relatit,s Il'e(qht and Period oj Germination oj !Ytil, 
jrom crol8ed atld IItlf-jertililed FIWffs.-An equal 
mnubcrof 8(.ocds from flowers f('rtiliscd II ith pollen from 
another plant, and from flowers fertili sed \Iilh thcin,llll 
pollen, \l eTC wcighed, hut only ill sixtc(·u eases. Their 
rclati,'c lI eights are gin:~1l ill the fullolling Jist; that 
of the f!('C(ls from tbecro.!('(l fluwers ht.'inghl.kcn as 100. 

11., ...... apurpu .. <.-nutplau,a) . 
&I;"'oo«i; ... tb irdgeU."'i".). 

nra.;c"olerac. .••••• 
II"T;,ulII~llata(oeeoad'ta~ratiOll) 
I.Ioell'hl.lumoouolid. 
1l ;1,;""U'.I'riUUUl , , , 

T;;!~~~~':J:~:t:. (about) : 

~:~\:~::~~":f:~~ 
!\""'0l'hil.I""lgal, 
lloraC""tliciJl,OIIo •• " " 
Cyelalllul .. raiculII(.bout) 
···rnl'ynll"_lIlnt~lII .... . 
c.au .......... ;el;(tbree"' ...... t;<>u.) . 

..1l>iJtoIZ7 

"' 'W 
.00 

'" " :~~ 
" . . , .. 
"" ... .. 
" Il>~ 

It is rcmlU'knOIe that in tell out of t hese sixteen 
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cases the seJr-fertilisffi 8('('(ls wero either sUIX'rior or 
t.'qunl to the croS!!e<l in l\t.'ight; nevertheless, ill six out 
of the teu cases (viz., with lpoIDrell, Salvin, Umssicn, 
'l'ropreolulll, LathrnJ~, nlld !\cmollhila) tho 1>lant8 
mise<1 from these seJr-fcrtili!«'<J seeds were vcry inferior 
in height ami in other resll<'cts 00 those roised from the 
cross<'d seeds. The superiority in lI(Jig-ht of the self
fcrtili!l('(l seeds in at least six out of the ten cases, 
Illlmely, \I ith BmssiclI, Tlibi!<Cu8, Tropll'Olum,i\elllophilu, 
Bomgo, aud Canna, mlly 00 n.ccountro for in part by 
the seIC·fertilised capsules contllining fewer seeds; for 
when 1\ capsule conL.liru only a few Sl.'('(}", these will be 
apt to be bettcr nourished, 80 as to be heltvier, thall 
llhell many aro contained in tho 80.1110 capsule. It 
shouM, howe,'er, be Obscrl"i.'il tbat in !IOmo of the abc)\'e 
cases. in \lhich the crossed 8('('(]s wero tbe hCilxicst., us 
with ~urothamllU8 IIl1d Cydamell, the ("rossed cnpsuies 
(-'outained a lurger number or seeds. Whatc\'('r IIIlly be 
the explanation of the 1K-'1(·fcrtiliM'(i sceru hc:ing often 
the heaviest, it is remarkable in the cuse of J3mssiea, 
'frop«'oiulll, Kemophila, and of the first gCIJ(>n,tion of 
Ipomrea, tlmt the seedlings raised f .... )m Ih('m wer~ 

inferior ill hf'ight and in other n'sl"-'Ct;; to tho seed 
lings n\iscd from the ('ro8S('d seedA. 'fhis (net SbOlll\ 
how superior ill eOllstitutionnl l'igour the c~d seed
liugs must b&\·o Jx.en, for it call1lot lJc doubu.'li that 
healY lind fino lK"Cds tkud to vicld the lillNt plants. 
Mr. {;nlton has ShOWll thnt this h~lds g()(KI II ill! L«thyrul 
odoratu,; as hus :Mr, A. J. Wil>!l)l\ \lith tlU' swedish 
tunlill, BrasBiM campeJlfri, ruin bag'" lIr. Wilsoll 
M'1>UTlIt('(1 the largest and ~lllallcst 1K'('(ls of this I!ltt('r 
plunt, the mtio betWC('ll the \\ciJ.\'ht~ of the tllO lots 
bein1;' ns 100 to .19,11110 ht' found thnt tho ISl'Cdlings 
•. f ..... m th(> largtr weUs touk the len(l and maintaiued 
their ~uperiority to tht' III~t, both ill height 8l1tl thick· 

2 A 
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n{'88 of 8h·m."· l\or ('Rn this ,lilTl'ren('o in tho ~rowtu 
I)f the lIt'l~lIin~ tltmip~ lit' nitrilmtcd to th(' h('8.\-i('r 
seeds hl1\,lnt! l)(~'n (If (,~~f·d, and the lig-iller of sdf
ferlilil'li.'d mig-ill, for it is kllo\\Jl thot plnnts belonging 
to thi~ g'('llu.'J aro habitually inkrerossed by insects. 

Wilh I'\'sJIt'('t to tilt' r('lathc I)('rilld of p;erminnti(ln of 
en"'~"fl IIlld self·krlilillt'd 8('<!'(h, II. rceord wns k('pt in 
only ill"i·llt~·-oIlt· ell.'l(·II; and the f('8uiUl ore very per
p\(·:\ing. Ncgl('('ting' one eM<' in \\hi('h the two lou 
g('rminntL'Li sinmitnnf'(llIl1iy. in t('1l C!lS<"8 or e:uU'tly one
Imlf mllll)' of th(' II>'Jr-f,·rtili;;l.~1 ~'('(is genninlltl'fl before 
th(' (·to~~('d, and in the other half mally of tllo crO~"l,<1 
hefort' thc 8('1f·fertilised. 1n f(JUr out of tilPSC t\\t'llty 
("aSeiI, 8('{'(1~ derin>(\ from a CI'\1iOiI with 1\ frt..,.!t stock 
Irel'f' compRred with Mf'lf-fertilised St.ws fr(lm one of th~ 
IllteT !M'lf·f,·rtilis.'(1 g'('llerntiolls: ond hero again in half 
the CflSl'S the CI'Q88('(1 s('('(is, nnd in the other hlllf II\{' 
!>elf· fertilised S('('t\s, germinated firt:lt. Yet the seedlings 
of )[imulU8 raiS('(1 from stwh 11I.'II~fertiliSl'd seeds wero 
inf,·rior ill all reil'l'('('B to th(' cl'OSl!e<l ~l1ings, Ilnd in 
the ('fiSC of Esch~'lwltzin tilt,), \\l're inferior in fertility. 
Unforwnntclr the n'llItin~ weight of tho two lots of 
~18 was nseertnillco\ in olliv (\ f{·w instunC{'8 in which 
their gcnninatioll WRS IJbt'f\:l~l; but with ' IXlmreA Ilnd 
I 1)('licHl with 81'111(\ of the oliwr sp(.'('it-il, the rt'lati\"(~ 
lightllCIl8 of the 8t'lf-f,'rtilis('(1 l:lt'{'l.iS IlJlpmelltly deter-

• 'OaniPnf.,.' Ch ..... id,·: I~r;;, 
p.I01,I ... , .. leur·O' ... I,·"c.'T".DlJl 

~~ ..... l~,'i .. b~'i':i~hl.J:.l,'_~~.:,~~,; I ~ 

~~L::~~~·,:!;~:~~~~:,i~.~;; 
Tbi .... ~")l,,.i .... i-.I~I., ... ,'., ron· 
t""Ii .... ~l by " .. ; •• 1I"I1~t" jl1'H.t 
"U("("(-_< in imrroviniC ,,1.l'&t 10,. 
tJ,e"·]I'I',j .. n"ftbellof.lJ{no;tI ... 
11 i~ J~ .. iblt·, howtn", th.1 Ill"", 

}tyl"ng-MUtinu,d .. I<'elir..,._y 
J..l<l g'~tn Lothe piWtofthe ",·".1. "gt< ... t<, •• mfluotof.la.d, 
"r I.th~r m8tj,'r. il,." the --.:1· 
liTl""I'IIUOItil;...,fo.thp;.pnwth. 
Th~n, ('all be Uttle duubt. ... 
lIuruholtlt )ollg ."" IftWIrlt(.,j, 
d ... , II ... grain. rot "" ... -aI. boon· 
oo,,, ...... J,,·rc.I.ur&ct, .. ttobird. 
]u.d,·jll1'.ell'hi,·hi.highlytn_ 
juritJUII 10 the ' llCdCol. 
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mill('11 th('ir early germination, prooobly owing to tIlt' 
smnll('r UlO'\8 being famurnble to tht, more rapid ('OUt

pletiol1 of th(' ("he·mical !Iud morphological chllll!!."es 
nCCl'I'I.snry for gwmination. 011 tho other hnnet, :\Ir. 
Gulton j.\"W(l me seeds (no doubt ;l.1I 8<'lf·f£'rtilised) of 
L(ltllyru.s o<ioratus, which w('re ui\'iu('(i into two luts 01 
hcu\'ier lind lirhter seeols; nml se\'('rnl of Ihe former 
;!t'nllilll\tcd first. It is e\"idf'nt thntmuny lllor(lo~n',\
tions nr(' nCCf'S&iry before anything' CRn be de(.'ilit .. i 
with t<'Sp<'Ct to the rellltiYe perioll of f!'(,tminlltillll of 
('ro~.i('(1 lind self-fertilised S(-(. .. Is. 
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CIUPTER X. 

}Iu ....... s O~ .t"Dmuunolf, 

Sterllltyt.n,1 ferlility of 1'llllItil when int.o:cl.l t.rc ucluded-The met.Jl1 
by ... hl~b IIowCrilt.rc eJ"OM-fel1ilia.>d-'slruetnree fIYOlu·t.blelolOl1lf
r,·rtil;"titlD-Udation bctw!lCD Ibflttructurfl IlMl OOIlIp~lIOU:!!Il(>M 

0( I\owe.., the .. ilIitil or in--w, and the .. lnD~ or ...... fertil;.. 
tion-The n" .. '", by which OO"'en '1"6 f~rtiliaed ... iih pollen 
from .. diltirrct I'I .. pt-Grealcr f"tll;"ing JlOwcr of ,u~h pollen 
-An~'OO!'hiw... "!N!ei_Conv .. l"Ii"n of IncmOl'bilom speci.,. into 
cntouK>phllotll- Origin of 1!c<:tllr-AriCII>(\I)hiJ"lL~ rlllDt. generally 
" .... (1 lheir lient 8epaUltc<I -Oon .... n;on of dieli,lOu. illlO herrut.· 
phrodite nOWt..-'r~. often bIIv(I thdr 1IC.le. tepiln!l.tcd. 

TN tho introductory chapter I briefly specified the 
mriOIlS means by which cross-fertilisation is favoured 
or ellsured, lIamely, ihe lK'pamtioll of the sexcs,-the 
maturity of the male al1d female sexlUll elements at 
dilT('f"(:ut periods, - Ihe hcterostyled or dimorphic 
alld trimorphic conditioll of certain plant!!, - many 
mechanieal colltri"allccs,-thc morc or IC>Ig complete 
indt1('i('llcy of a 1I0\\ er's Olnl l)oll(,1l on til(' 8lig-ma,-and 
the Pl"('pot(,lIcy of pollen from (IllY otll('r imljl'idunl 
fl\"('r thut from the SflUiC pltmt. ~m(' of these poinbl 
TI'(jl1ir(' further cOllsid('mtioll; I,ut for full details J 
l\Iu'lt I"('f~'r the reader to tlJ(' sC\"Nal ex{'('Il('nt works 
1Ill"lItioll(·d in tile introduetioll. 1 \Iill ill tlu.>first plul't· 
;tin' tllO lislS: the fir.>t, of pl(lnt~ Ilhieh aTC either quilt' 
"tl'ril(' or produce Ic~ Ihull about half the ful1 com-
1,1('IIh"lIt of ~Is, \lhc'l1 ill~tlJ arc excluded; and (I. 

I'('('ond li~t of phmb \Ihidl, II ht'll thus tr('utcd, arc full~' 
f{'rlile or producc at Jelll>t half the full complement 
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of seeds. Thc>se lists have been compiled from the 
sew~ml previolls taules, ,lith someadcijtional cases from 
Illy Olin obscrvutions and those of others. The spe<-ies 
are armngetlncarly in the order followed by Lindley 
ill his' Vcgetnblc Kingdom.' The reader should 
obsone tllU~ the sterility or fer tility of the plants in 
these tll"O lists dClxmds on two wholly distinct causes; 
namely, the absence or prc>sence of the proper mCfl.lIS 

by which pollen is applied to the Btiglllil, and its les;, 
or greater etliciellcy \I hen thus applied. As it is 
obvious that with plnnl.'! ill which tIle sexcs lire serlllrate, 
pollen must be C,lrried by some mean8 from flower to 
flower, such species are excluded from the lists j as 
arc likewise dimorph ic and trimorph ic plants, ill which 
the same necessity occurs to a limited extent. E x
l:oeriellee has proved to me that, independently of tht:' 
exclusion of insects, i he seed-bearing power of a plullt 
is not les;,enM by covering it while ill flower under a 
thin nct supported on a fmme; and this might indeed 
have been inferred from the consideration of the two 
fellowing lists, as they include a considerable number 
of species belonging to the Silme genem, some of wh ich 
ure quite sterile iUld others quito fertile when protected 
by u net from the access of insects. 

Li3t of Plants which, when I nsects are e~cluded, are dllwr 
quite sterile, or produce, as fl(r as I could judge, le88 
than half the number of Beds produced by unpro
tectedPl(mts. 

l'auijWru alala, r~, r.tfft<lea, tduli~, 14~rif<Ai«, lind some 
individnals or 1'. qrrodrunfJulari3 (Pllssiflol1lccm), are quite 
sterile under these conditions: BOO 'Variation of Animals 
and Plants under Domestication,' chap. xvii. 2nd edit. vot. ii. 
p.llB. 

rida w'lina C\,iolaccro}.-Perfoct flowers quite sterile ullleA.'; 
fertilised by boos,orartiliciaUy!crtilil!ed. 
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, ',/n.:toivr.-SctsvC'ryfllwandpoO"C8IJ8ul(>IJ. 
/,"~/a ,.Wmt" (I'>ellCda{'(.'$).-Some individnalll quite ~terile. 
If. {«I ... ,.-&;'mo inJlvi.iuula produce ycry fcw and ))()()r eAp

anlcR. 
.'/",IiI/J" darwillii ()rah'~ero),-Qujtc sterilc in Brazil: ere 

preyioUll diecu."'~ion on IJOlr",tcrile pl&.llt& 
.\-!i"'I,~"a ()\ymphreaC'Clll).-l'rofel8Or Ca8pRry informs me that 

lumcorlhol'peC'icearoquiu.stcrilcifinJlOClilaroCIcludod. 
f:"r!/,lie UlnfUm"tXI (:Sympllll:lacce).-Mr. J. Smith, of Kew, in

r<>rIliII mo that C.llIJIllce from fl.owel'll Icft to thcm[l(,lvCllo, and 
Ilrob"b!y notvisitod by inflCCt",oontainoo rromeight to fif
teen !iOCds; thOllO from floll'cl1l artificially fertilised with 
pollen from othcr flo"l'C'11I on the SIImo Jlhmt oontained from 
fifteen to thirly.k'Cds. anclthattwof!owCJ'IIfcrtilised with 
l-'ll1(·nhronght fromanothcrl)luntatChat>lll'orthoontainc<\ 
"-'ftJlCcliyely eixty an.1 86ycnty-fi\'c IM)C(\f:I. I havo gin'n 
Ih~'80 statemcnt. hOC8uae Prof......or C.a.o:pary •• hantefl this 
1)lantAllaca.seOPllOfIIlIl to thedoctrino of the n«eIlIIilyor 
Rth'antage of cf()(gJ-f~rtililll\tion: 808 ~itzunWlbcrichtc der 
l'h)8.-iikoD. G('(ICIi. 1.11 Kiinissbcrg, n, ,'1. p. 20. 

nrlpl"·Nium tQllllCli.!" (1ro.nullculaecm).-ProduOCII mlllly clI.p6ull'~, 
hlltth(l!Jecoulainonly about halfthQ 1l\1InllCtof IIOOdllcom
pared with C8}l8ull.'II from flowers uaturnlly fertili.;od 1,y 

''''' J .... ·i,,...'.dl~ia mlifllrnKu (papRv..,rACfll).-Bruililn plants quite 
,terilc: EnS!li3h pllnl.lll,roduoeaf01l'CAp6ulee. 

1'''/~''U"1'09''"' (pnpaTC'rIl('t'ru).-Jn tbe carll' part of the summer 
produecdYery few caplmlCII,and thClC ('OntainOO"eryft:w 
k~b. 

1'. aIJiillum.-H. Hoffmllnn (' Spoci~rmge: 1870, p. 4.1) statCli 
tbat thill Spec.iC8 prodllcod ecedlI capable Df gcnnination only 
on one occasion. 

('(}ryllJ/u CUMl (FuruarillCCRl).--8tcrile: IlOO tbe 11I'(IvioU8 diac:lll<
~ion on seir-iJU!rill' planls. 

('. IIdil/' •. _r bad a mnilio 1)l&nt in my gan.l(·n (1b63), and Ru" 
many hiyo-beerJ luckinJ; tbe floweI'!!, but not a Ringlc ~ 
wI.!; ]Irodlloed.. I Wf18 nmch HUrpriaed. It this fact, as Pro
fC>lSOr Hildebmnd'B dillOO,"~ry thnt C, Oll'/ ilsterile with it. 
own po\lC'n had. not thon bocn mad(). rio likowiaeoonclndce 
from the fow cxpnimcnts which he mndo on the Pl'(llj('Dt 
'llCcieathatit illiClf",tcrile.. Thetwororegoingca.._are 
interesting. bocan$) botnnists fDmlerly thought (liOO, for 
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illJ<tflnoo, I.oeool, • De la Fl'C<'IIt]lItion tl do ],1I~·l'rid.atjQu: 
U'i.i, p_ GI, aud lindley, '\"ef;ciabI6 Kiuf;uom,' IKJ3,I).·13G) 
thaI all the ~1,,-..,iC>l of tho }'umllriaceal W(;1'6 61-.cei.o.lly adllploo 
for.,lf·fcrtili..ation. 

('. 1 .. 1« •. -.\ oo'·'.m~d-llp ])lllnt prod.ueru ll8Gl) Cl:&('tl~- 1)111f Ila 
many ('(\1"'llk~ lilian e;(po.....u plnnt of tho MillO sizo grow
ing elOll() IIlollb'1li<ie. When hllmbk .. ht.'("s "i~it tho flowcl"I! 
(an,] I reJX'fllt~]ly saw them thu~ Adin).\") till' lower pclal~ 
IIIU1u('llly ~pring downwards amI the I'j_ti111I'WU.rd.s; this 
i~ du," to lhoohu;ticily of tho rltlrl~. whieh tnkesdl"ect, /11\ 

"""'TlA-,thcoohcrcntoo!l"l'loftlw h,)!"] al"t'l'II']llu'llted by the 
ontnlllOO of an in.«eet. Un]CIl"ill!ll'CI>J"i"it tho flO1l"OrstllO 
J"",rla do oot moyC'. :Xcvertllek'~,.,many(lf tho flo1\"cl"8 on 
the I'lall13 whi"h I 111m l'rotcctt~1 l'rooluroo ctll"'uleR, not
witlUltamlinf; that their 11(:\A161lud pi"til~ ~tm rciained their 
ori"illal l ...... itioll; and I foun.1 to lIIyl<nfpril'<.! that Iht:"e 
cal"ulc~ oontainOiI mol'6!!OOUs than thQ!08 froln floweMl,lho 
JI'l·tal~ of which had been artifi"j'li!y ~],"ntcd alii] alloll"oo 
to ~\,fing allllrt. TlmR, nino cll\,~ul('I! 1'1'O(]IICt-U 1.)- ulIdi!<
turbt.d iloll"orsoollt.ainoo fifiy-thrL'O ",,«1M; \\'hil~l ninoeap-
8ulCll from flowers, the Jlotal~ of which Imd I~·cn artificially 
IleI)fl,rfllt.~l, oontailloo only tllirly·two i\t'Qd~. But wo should 
rem,'ml>er thnt if br::oct; had boon pcrmiU(.] to visit these 
fio"ll"cl'fI,lheywould hllvevisitod th..,m at tho ho:>;t timofor 
fertilisatioll. 'fho fl01l"0rs, tlte p .... nl~ of wl,j"h had been 
r.rtifirial1YIll']lIlrated,aet thcir ('111"'111 .. """j'ft! thOllOl\"hieh 
wore ]dt ull,li"turbed und[·f tho n"l To Mho'll" with l\'hnt 
rertAinty the flowers are vil;i\(.lby llOCl<, ] may add that 
on one ()(-'('fI.~ion all tho flowt:nI on ""Ill" l\lIprokdeJ. plant8 
were examill{'(I, and e,-ery 8i\l!(lt~ 01101,30.] illl 1' .... a18 I!CIIB
ra!.cd; an,I, on a Ileo::m<i OCCll.l!iOl1, forty--ono ont of forty~ 
thrw floll"cnI wero in this slnte. 1Ii11lol'nmd ~tl1.tCl'l (Pring. 
Jahr. f. wi,.. Botanik, B. vii., p. J.:J(I) that tho mechanism 
of tho pnrlolin thisspociosiAIlf'lHly tho II1Ul10 ll81n C. ochro
If"e." l\'hich Ito bllll fully d~~<'rilJ()1,I 

H,J'«"1l'" grrm,fi/lonwi (:FllrnariacClo).-lIi~hly ~lr-/!tcrile (llil
dehranti,n,id.). 

Eal.its 1"'i/uI,;, (Erictle«e).-llr. W. J. Deal MY' (' American 
K.turali~t,' 1&(7) that D01l"elll Jlrolt~·tt~1 from illSOCu wither 
and drop olr, with" lIlQIit of tho .uth~ slill remaining in 
tbepoclr:cill." 

Pfl<l~i."" MI'd.- (Gera.nilLee~).-A1ulO!'t sterilo; one plant 
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llrodueedtwofrllit ... Itill]lrobRblo that c1iff,·rent l'llrieties 
would differ in lhill reHl'eei, as Ij(lmo arc ollly foebly dich~ 
garnOIll!. 

OVUllh". mryQl'loylll<1 (Olryophyl1acelll).-ProduCCOI ,'ery fow 
C!l.p"ules, which contain aDY good IIOIlds. 

J'}IfU~tJ/UJ mullijl"nI" (LeJ:urninOlile).-I'lauls protectod from 
iUHOCts produced 011 two ()C(lII8ions noout olW7lhird and one
eighth of the lull number of seeds: _ my articlo in 
'GardrDcrll' Chronicle.' 1857, p. 2"1:;, and 18.).11, p. &"28; al!lll 
'Annals and llaJ\'. of Natural Hhllory: ard IICriCII, voL ii. 
18.-..s,1).1(}2.. Dr. Ogle(' Pol'. Science Iklviow,' Ib10, p.I68) 
fOllndthllot a plant 1\·II..~ quilosteriiow\u:oncovcrod up. The 
iloll"cr8aronotvisitedi.lyillsootaiuNicnraglUI,and,acwrd
ing to Ur. Belt, tho 8peoeice is thero quito Atuile: 'The 
NntllralistinNiCM"IIgua,']1.70. 

ri~ialaba {LegumilHH).-8evenioon cowl"(\Il-up I)\antli )ielded 
40 beans, whiM IICvelltoon ]l\alltli Ion. unprotected and 
growing elO8ll .longsi,lo produced Is.:; bean,,; these laUer 
plants were, therefore, bet,,·oen throe and four timell moro 
fertilolhin tltQ prot.-eI()(.l plllniJ!: I!OO' Gllrdcllcn' Chroniclo' 
forfllllerdctaitS,l!:!.)8, p.828. 

Erylhrill'< (op.,) (LeglllOinOlilC).-8ir W. MacArthur informed 
me that ill New South Walce the flowen do not !!Ct, uulCll6 
the )lelala aro moved in the IlIUllQ milliner IS i..8 dono b~ 
iuscc!/!. 

J..au,ynu gla"dijlon" (LeguminOl!8l).-lB in thi8 country more or 
IClllsterile. It l1efClICU podsuulQbll tllO lIowel"8arevisi\cd 
by humble-booB (and Ihis happens unly rnrdy), or 1lnle8B 
lilCy aro artificially (crliJim: f!OO myarticlQ in 'GaMenefll' 
Chronicle,' 11358. ]).8:ld. 

i'iarotllammu ICOpariUJ (Lcguminosre).-Extrelllely 6tcrile when 
the Dowers arc neither viailQd by bees, nor di~turbed by 
being beaten by the wind against tbe Burronllllillg uet. 

,V.1ilotlU oJic .... alil (Legllminosoo).-A.n unprotected plant vWted 
by beeIl produced at ICfl8t thirty timCll more eeeds than a 
])rotocied ono. On Ihis latter plant many SOOre8 of rooemCll 
did not produoo .. 8ingle pod; severnil"OOClllCll prodnced 
f"/l.Ch OIlQ or 111"0 1)0<18; five produood tlnw; six l)I"O()llced 
four; and one prOOllood-f!.ix pods. O!I tho unprotected plaut 
{'ftCh of !;Oversl ~m('ll l)rodnt-ed fifteen pods; nino pro
duced between sixtecn and twonty-two )mB, and 0116 
)lrodllcOO t1tirtypod& 
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LIJlIU I';(>r'fttell/al", (LcguwillOMl).-Seveml OO\·cl'$.l·up plants 
prOOucod only t",o tllll)ty podll, Ilnd not a linj.!lo good IIOOd. 

Trifuii .. ". rq.e>If (Lcguminoao).-Seveml plana WtlrG l)rotected 
from in1iOCts, Ilnd the eoede from ren flower-hood. 011 th_ 
lliaull!., nnd from ten hend" 011 other pI"nb: gro"'iug onUido 
tho Iwt (whi<:h I .w \'i~iled by t-), "'ere oounlOO; and 
Ihel8Otlllfromthelatttrl)hlllf3'1\"emverYllOlrlytcllti~ 
ullumerous/U:ltll()ll('l from the protecteJ l)tantA. 'roo n· 
1N.!riment "'all repeated on tho following yc.r; rum twenty 
1lnJt(l('ted hcsWi now yiekled only a Binglo ahorted 1!l'«I, 
IVhil~t twenty heads on tho plantB ontsido tho Iwl (which I 
flaW \'illited by bw.) yieldod 2"200 8oorh, U calcnlated by 
weighing all tho aood, and oonnting thA nmllber in a weight 
oft"·ogmina. 

T. ]lrot.-II.,-Oll(l hundred flo'l\"cr-heads on plnnts 1)rotectcd by 
a net did not pmduoo a aingle fIIlI"d, ""bihlt IUO he&d.ll on 
piMa growing out.ido, which 'l\"cro vilSitcd by 1-, yi('lded 
QI graina weight of .,ooa i "nd &II eigbty 1lt'O.U ""cighcd two 
gmill3, th6100 headll mUKt l!a\'o yielded 2,7~ IIIl8dL 1 ha\'e 
oRen watched thia plant, and havo nover lOOn hh'e-beos 
lucking the Rowen, except from the outsido through holes 
billen by hUmblG-beeIl, or doop dO'l\"n betwoon tho flowe"" BlI 
if in _roh of •• me IJOCretion from the c.lyx, .. IIJlOlt in the 
.. me wanner ILII d6ICrHlCld by Mr. Farr('r, in the ca!I6 of 
Corouilla (' Nature: lbil, July 2, p. 16'J). 1 moet, bow, 
n'er, except ODe occBlJioo. when an adjoining field of Minfoin 
(/r.d!llUn., .. OJIoo,'ydli.)had just been cut down. ami wben 
the llI;)I)8 I:ICOmod driven \0 dee)leration. On thia ~ion 
IDOI>tofthe !lowen of the elov\lrwere IIOmewh.t withered, 
Ilud oontniued an extraordinary qUllntity of Ilocillr, which 
t ho booB were .. blo to enck. An EXpericf)ood apinrian, 
lLr. Miner, -)':8 that in tbe (Joited Stntel hhe-bEa never 
euek the red dOl'eri and !.[r. Jt Colgate infOnDll me that 
he bM obeerved Ibo _mo fact in New Zealand after tho 
introductinn of the hife-bee: into lhatisl.nd. On the other 
h.ud, U. Muller (' nefruebtung,' p. 2"l-I) hu often _0 hi\'e
booII viaiting thia plaut in Gennany. for the .ke both of 
pollen lind nectar, which latter they obtained h1 breaking 
apart too petals. It i. at ICIllItce.rtain thnt humble-booB are 
tho chief fertilise", of the common I1!d clovcr. 

T. jllO'fmalllfll._ Tho flower-head. coutaining ripe aoed .. on aome 
oo'c.rOO and nooo\'erOO pll.Dla, appeared equally fine. but 
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Ihis1l"J08 .. f.llle al'pet.raQl'Eli GOhe.l.daon the latter yielded 
3l!) gminl weight of eecd~, wbel'Cll~ 00 on tho ooverOO-u i! 
plant~ ~iddOO ollly 63grainll, and waoy of tbo 'eOOs in the 
latt('r lot were IU" and lbort('<I. Thfore(ore t~<' How.,rlII 
which were TWituJ by beet I'roo.lueOO bctw\~'11 Ii .. " LOd ~IX 
tim{'f! M many lI('f!ds as thOlOwhieh w.,ro "rol<",t~>d, T ho 
rovered-up plrultlnot bavingk"n muehexhau~lt.1 bYflOcell· 
hearing, hore a .... • .. 'n.1 COIlIIiJ.'rabl. crop of BoWl'r-~tcmll, 
.... hil8t tbeexpolII,.J Illanilldid nol do N), 

C'ytj""luhuNlu", (1..e!:,nmin06Ul).-Sev~n ftow.,,-rao'{'IllI_'IIrc.dy to 
expand wcre (:llelok~1 in a large be!!; ma<l~ of Qt't, and the,. 
did not ... '('[O in the leut injured by this trualmo'ot. Onl~ 
three of them produced auy pod~, ('I\<'h a singl\! ono; and 
IhCllO three podl! oontained one, four, lind liv" Il'ttk So 
th.t onl,. a singlo ))Od ftOm lho ICv.,n meem ... illeJudloU .. 
f.irOOIUI,\.,menlof_l8. 

Cupku 1'''''P''rN CLythmct-'lll).-I'rodmlt'(l no IIO.-co:i><.. OU"" flo ... .,/'II 
olllho.mO I)1alltartificialt1 fcrtili&edno(lcrlhontltl~lded .... 

"I"'" mnj# (Apor~).-Is ~ncrall, quito III.,rilt>, but "1llC
timCII lJCilI 1!OOO8 when lu1iHcially cro, .... r.,rtili"'.,j: IlOO m) 
noliC(','Oanlcu"/'II'Chronieic; IbGl,I"W:!. 

r. ~,.-Uell&vCII ill tbe MlDO manD.,r &>I tbe IaIIt speciefJ: 
'Oanlcllent Chronk'lo: l !:l(il, PI" W'J, 7S6, 831. 

1M<r"t:e"'(iNIUfta w.j"ufa (ApocyUaceal).-Qllite ~tHile. 
I'rfu"ja .-tulU(Jffl (Solell&ceIe).--Qui1o BtCri\(!, all far as I hevo 

ob8enoo. 
&lanl"" l"bm::.oIlWI (SoJalUlCEte).-Tinzmanll mys (' (;l1niew·I'JI' 

Ubrollicle,' 1846, p. 183) thnt II<>IDO vnridies nl'lJ quite sterile 
unICf11 fcrtilieod l,y poUeo froln anj)ll,~r v",rilty. 

/'n',."la «OIjiU (Primnlaoetl3).-A Don-d'IIl"I1'hi,' ~I'eriefl, ~·hkh 
Ie fertile .ith itj; oWllI)Ollell, hut iK (:xl~[flt'J1I1t.,ril0 if 
illl>ects are olc1udl'l. J. &~)tt, in' Jeunml LinD. Soc. Bot.' 
TOI. Tiii. l 86-&, P. 119. 

C"rlHId "."lflr'fii (Primull\C('z,.').-Protft·te.1 plants completely 
~tcrile; nrtili~ially 8eJf-r"rtili..eJ. flo'",'''' IlCrf.'C'lly fl,rtile. 
J.Scott,ibid. p. 84. 

Cyl"',-, , ........ ,,'" (Primulaeft8).-Duriul': one _,11 IleTeraI 
co,·crod-up I)tant. did not llroduoo • lingle aced. 

/Jom!Jo (.jfirinaJ.i.t (lloraginac«ll).-l'rokdl>U plnnts )lroduOOll 
about half as many IIe6Ib u tho unprut~"Cted. 

&lvia t<!"ori (14biat.:l).-Quite 8tcnle; but two or three llotrcrII 
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on the I!UIIlmit~ of three of tile ~pikC!l, wldch touched the 
Ilet wh(;o the wind blow, J!rodut"«i .. few IOC'«!Il. This 
skrility wu Dot duo to Iho illjUriOUS efl't"Cisof the nd,for 1 
f"rlitis(d f,\'O tI<)WCI'$ with polleD {rom rill adjoining plant, 
and Ul~ all yiddod fino Jla'(1s. I remo"ed the !let, \\'llil~t 
oue little brnu('h atill bore Il fcw oot OOII1])ldely faded 
fluwCI'll,andth_ .. "ro'·i~it<..Jb,.llf'CllaDdyic1dl'tlllOOds. 

.~. eo>t'r." ..... -:'ollie oo,·cl'\.,<l.up "lants ]'J'O(lul'(.~1 .. good many 
fmiLl, but not, I think, half as many l1li did tho uUIlO.ereel 
)llnntll; twenty-<,ight of the fmils "llOntanoo\lJ<!y l'roduced 
by tho ]lroleded Il]nut <:ootained on flO a"crn~o only 1'45 
1OOOI1,c;, whiiJlt IIOUIO artificially 8clf-fertiliMod fruit3 on the 
!;limo plant contaillOO more than t",icc II! 1t11\11)',,·i1.., 8'3 

""". /1'9'" ".,' (ullllllmed ~Jloei('/l) (llignonillCClll).-Quito 8\(;rilo: ace 
my&eCOnntof",,]r-~leriI6])lnnt& 

/),fjiwli, J>urp"~' (Scrol,hulariaoEe).-Ertrcm(·ly ,It·rile, only a 
row poor eAl'"ulCil hdng produl'td. 

Li"m ja r'''gar'' (Scrollhulari~).-El.tremoly ~Ierilll . 
.. ·h'lirrhi"llm mai"'" red ,·,u. (Scropbularioonc).-Fifty pod" 

gathered from a )(lrge plnnt under a oetconlaim~l ~j'll graios 
weight Qf 1II!t-'(11l; lout lUany(unfortunat()ly not eounted) of 
tho fifty poda ronlain{'(\ no 1'IOC>d1l. Fifly ,>OlE" on a. Illant 
fuJly CJ:jlOl'()(\ to thovi.ula of ilUmlolc-llt'(III contained :18'1 
palIl8 .. eight of 80011, thnt i~, more tlUill t,..il"fl tbe v.-eiJ::ht; 
but in thiseal!6aga.in,lIov~ra.l of tile tiflYllOl1.eootainod 110 
oocdo. 

A. rlWu·u. (while Vllr., with a pink mouth 10 tho corollll.).
Fifty 1mB, of whieh only a very f,-w were empty, on a 
covered-up plaot coolnined !Xl grain. wci{(ht or 1;0.:00; 60 
that this variet)' 80ems to bo much more ~·If-fl'rlile thall 
the pre,ions ono. With nr. w. Ogle (' 1'01'. &iCllOO 
I:oviow,' Jan. Ib10, p. fi2) .. l'lInt of tlli:! ~1l0C'i<. .. 1rU much 
more alt:ri!o when protocled from intoccts tball wilh me, for 
it produecd ooly two 81lo11.11 eAI'fOulOl!l. Aa abowing tho 
eflick-ncy of booI!I, I lIlay add that 1IIr. Crockor ca~trat(d IOIDO 
youngflov.-el'llilld lcft them uncovored; aJl(llhCllOl'roduocd 
UmanyseOO8MthoulllllutilatedfloweNO. 

A. majl<~ (peloric var.).-Thill vflriety i~ quito ft:rtilo when arli· 
tlcial1)' fcrtilil!ed with ita own ]lOlIen, but ill utterly IIlcrilo 
when left. 10 it9t:lr and unco,·t:I'ed, M hnmblo-booi CtLIUlOt 
crawl inlo UIO Il1\rrow tubular Bowcl'll. 
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~~~~::.~:~:uS7~~roPhu~ariaccro).-.QUite.steril~i;'£¥~~: 
C(lm,lUllu/a carpaJhir:u (Lobeliacele).-Quite sterile. 
Lcbdia nlmoI'. (Lobeliaccle).-Quite stcrile. 
L./w~M._'J his plflHt is lI('ver "isited ill my garden by bees, 

audisqllitesterilc; but in nnllrsery.gtt.rdenata fewmileB' 
di~t.a.nce 1 saw hllmbl&-bees visiting the ftOWCl'll, 11.11(1 thoy 
producco::l SOlllOC&pilU[es. 

IlOlorrvl (a white·ftowered var.) (Lobeli!lCCIe).-Fife 1)11l1l1s left 
unprotcded in my grctnhonse prOO.ucOO. twenty-four fine 
earlllu1('!1,oout"illiligaltogethcr I"".! grainllwcight of eeod, 
and thirteen other very llOOr CIIJlIlU1CII,whieh wefO rejected. 
l"i\'c Ill.uia protected from ill,;ects, but oUu:rwi..;o eJ(po!l('(l 

to the MlIleoonditiol18118 the aOOvel)l.ntll,llroduood sixteen 
line capsules, and twcnty othcr very poor aud N'j('etodOllOS. 

'lllcsixteen UUeCII[l6u!Ctloontllinedseods by wcigllt in such 
prollOriion th .... t twcuty-four would have yieldcdt'r06 
gmillll. :0:0 that the unprotected 11[anlll produeed 1I()[l,l'ly 
thrice 118 lIlauy seeds by weight IL':I the protected pl llnts. 

J.nche~(luljia j()t'l1Wf<.(Goodeniacem).-Qnito Aterilc. Myexperi
mcnts 011 thi.!! [)Ianl, showing the nOOC6l!ity of insect aid, 
&regiven in the'uardcllers'Chrouiclo,' 1871, J'. 1166. 

&neci<> crlH'JltUI (Compo&itro).-Quito sterile: 800 my lIOOOunt of 
aelf-slerilel)lants. 

lIderO«11tnm m<':l:j~aJlKm (MlIllIStomlleero).--Quile sterile; bllt 
this species Dnd the following members of the group pro
duce plenty ofl'«ld wIlen arlificil\!1y self-r~rtiliscd. 

Rhuia glamlulQIa (l.l918.l!tonllul(:ro).- Set 8l'oulanoousiy only two 
or three ellpsulea. 

Cutradtnia jwrlbUi,Ja (,',[ela.slomact'ro).-[)uring some years llro
duced apontaneollllly two or th ree cap~nlcs, !IOlnetimCII 
ueue. 

PlerQrI'VI (uunl\moo species froUl ReII') (Mela.stomaetro).-During 
!lOme year!! produced B}lOlItllllOO\l!:llybro or throocspsules, 
&ometimesnollo. 

itImod,,:etum eruifaam (MeJasIoUUICCID).-During &orne yean pro
dnced spontaneously two or three capsules, IIOmctimCil 
none. 

Htdychium (nllllilmod q.ecies) (Afarnnlaooll).-Almostsclf-steri lc 
without aid. 

Ort:hi4tu-.-An immeW!El proportion of the sJlocies sterile, if 
in8C'etsarcexcludoo. 
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J~iBt oj Plants. u:lu'eh when protec/etl Jrolll I"seriB are 
either quite Fertile, or yield more [futn }wlJ 1118 Number 
of Seeds produced by ullpro[ecfed Pilmts. 

I'uuijfora gruei"., (PUlliHol'llC('ro).-Produee/I mauy (ruils, but 
thCllOCQlltainfcwcr8f!ll(Is than rruits from intercl'Ofl8l'!d Howers. 

lfr<ruU:o. cJeract!4 (Crueifene). - ProI:lueea mally caprmles, bnt 
th_ gweru.llyno~ /IOrieb ill scm l1li tbOf!(l 011 uncovered 
t)lant&. 

IIl1phalllU IatitrW (Cruciferro).-DlI.lfof a largo branelling plant 
1\'/1.11 covered by a net, aud 1\'l1.li &8 thiokly OO"crOO with 
capsules /1.11 the otheranrl unprotaclccl balf; but twonty of 
tbeOOp!lutOli oli tho tatlcr cootaiuooon an average 3'& 
1K!«i8, .... hiI8ttwcntyorthoprotactedtap.ulelJcoulainedooly 
t· &) 1JOeds, that it, only a little more than balf tbe nnmhl'r. 
Tbi.s plant might perbal" halO been more properly included 
in tbeforUlerlillt. 

Ibm', v."hlla/4 (Crucifenc).-Highly fertile. 
I. mnara.-llighly fertile. 
lItw/a odcral4 amllilim (Iteseducere).-Certain individual8 com

piolelyllilif-forlile. 
Eliryal4rerw:(NymphlOOOOl3).-ProfllYOrQ1,oporyinfonn~mcthat 

thit plant is bigblylWllf-fortile when in&eet" are excluded. Ho 
rtOlarksiu too JlRper befororererrod to, U\a\ hill plants (as 
.... elllll those of the I·,:.-toria ~,:,,) produce only ooe flower 
at a lime; and Ihll.tlll tbiBGpeciet!ilIananDual,alld\ll'll8 
introduocd in l8O'J, it wnst have boen self-fcrtili,ed for the 
Il.8tlHty-aix genorationl; butDr.llookerl.6l:lUfflllllle that to 
his knowledge it IU~8 boon repeatedly introduced, and that lIot 
Ke'" tho ffime plaut \.lolh of tbo Euryale lUlU of tho Victorio. 
produce IIIlveral flowcn at Iho 6Ilme time. 

SymlJouta (Nymllhroooew).-Sowe Spec.ifll, Ai J a'n infonned by 
ProfOll6Or Caspa.ry,a.re qnite Eelf·r"rtilo whcn insecta arc 
e:Jcluded. 

.t.fIJ"" w~/i'¥llj, (Uanulicultl.Celle).-Produ('i(lll, aooording to Pro
f~r II. HoffmaDll ('Speciesfr..gc,' p. II), plenty of seeds 
when prolccted frolllin500Ls. 

1/111'''''"''/''' fieri, (l(o.nuDclIlaccw).-Producetl plenty of secd~ 
uDder a Del. 

1"'I""~r ""IIl"ijiorIBn (1'!lllIlvCI1lCeIIl).-Thirty C8p!1ulCII from un
ooverE<.i plsot.)ie~d(..J lr;' (j graio6 weightofleCd, and thirty 
Cllp'UleS ftom ool'cn'tl-up plll.nlll, growing in the ume bed, 
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yiehleol IC'5 grain8 weight; ~ th.\ the latter plants were 
IIlOf"6 pro.luctiYe than the uncovered.. Prof..,r If. 1I0fl"IDalID 
('SpoeiEllrrage,' lS7.j, p.53)a.llIOfouDd tm. 8p6Ci6ll1elf-fertilo 
wbenpl"'Otectedfl"'OminleCUI.. 

I'. iM9/1m. ··l'roJuced lato in the Bummer plenty of 1CIld.s, which 
gcnnilatod well. 

P.(f.f"9~~"·"""w. • " '1,~lIIII; 10 1I1\do-11ra .... ('Job, 
f;i(rU>';",,, / .. ku"" (P"'r"'vl"~) . !;'':~:i~.~1~n::;.~ 
A~_lJdrol~w(J .. (I'III"a\·C~). arebr"' __ Io • 

.'Idl!""~1 tilt/WI/(! (Fum&riM('a}).--&lU an abundall08 of CIIp6uh>:e. 
lIYl~"'" IrFWIJ.IIJ>ffl. (f'umariacero). llildcbflllld up (idem), 

.. ilh l"eIIpedto pl"'Oteeledllowen, that "eine gtlteFrucht
bilthillgeintrete." 

FUI,~'ri" lljicill ... li. (}'\lmuiace:ro).-CoI·crod-UII and unprotected 
111111111 IIpparenUy l)ro.:iuood Inequalliumberofcap8ulflIO, 
and the iIOOd, of the former seemcd to the eye equally good. 
I h.aveof\en 1flI.tehed Ihis plant, and 110 b&s Uildebrand, and 
... e ha ... c n(,Vf!r IIeeU an insec\ visit the lIo1l'ers. U. llUiler 
hulikewisei.leenatruckwith therarityoflhe'iaitsofineects 
to it, though he hu 8OmctiDl611 _ n hj'e-beea at work. 
Tho flowcrs may porha(lll be ,ilited by small Illoths, u is 
pl"'O'-hlytbeeaae1lVith thefollowingapeciell. 

f: ClIrr-',l/(.I.-8e1"eral lal'J;6 bed!! of tbis plan\ growiog "'ild 
.. ere "I"atched by me during man! day_, hnt the flowers 
1IVere never -.ilitoo hy any ioeoeta, thongh a humble-boo 
wl\llonoo lleellclOll6ly to inspect them. Newerthele8l', u 
tho ooctary contains much nectar, eapecially in the C1"ening, 
I roltconvinced that they were,jsiied, pl"'Ot.hJ! b,motlit. 
The petals do not. naturally Iller-rate or open in the lC118t; 
bnt llicy had been opened by IIOme mean. in a O6I"1&in pro
portion of the fil)wen, in the flame maDllcr M follows when 
a thk'k hrilltle it plllbed into the nectary; 110 tltat in thia 
I1lIIJltd the!l"6II6mhle the flowenof r.""Y'Iolli./ut",.. Thirty
fOOl hew, each including mIIny flowel~, were eumined, 
and twenty of them h.ad from olle to four f1oll"el'8, whilst 
fourteen had 1101. a singlellower thu8opeued. It is thero
fore eleur tllat aome of tbo flowors had been visited by 
illO«'t., while tll4l majority h.!d not; yet allDOl-t all prodnced 
eap.uJi('ll. 

UIf"fN. ,,,it di";mum (LinllC('(t).- .\I'~rs to be quite fertilo. 
H. Hoffmaun,' Hot. ZdtulI~: 11.-176, p. ,'i(jf, 

Imr".lli'II.IHrbi!ieTUITI (!l.!.lAAminacero).-Thottollcl'II,thoul,;hcl.o 
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eclkntly ao:lllPtcd for cl"OIIJI_f..,rtili""tiou by tho beoII which 
froely \"i~ittb.m'*'tl.lmll'IAntI1DutleraDet. 

I. h"'i-"'~I''''!I~,·t (1~Il.milllU:_).-Thi8 ~llOCie6 proliu('('!i dellI
togeoo &1111 perl ... ..,! fIowCTl!.. A plant WM eo,'ered with A net. 
and .,m,· perf.1et ftU'ii"CrII, mllrkl~1 ... ith thread" IlroIiuoer.J 
cleyen spontIlU60Iu<ly IlE'lf-fertilised eapsulOll, ... ·hieh coutaiued 
on an IlI"era,,"O 3'!,} -u. 1 Dt'gleeted 10 MCertaiD Iho 
number of aoodspTOIlucOO byperfC(!tflO1\"e r~O:lJlOfledtolhe 
\'i~its of inSl'("tfI, but I beliol.., it is not ~tly iu Cl"oe6II of 
thoabovo&\"erage. llr.~\. W. Benurtt hM carcfullydOllC"ribed 
thosuuctureof tho tiowcrs of l.fulvain 'Journal LinD. Soc.' 
TOI. :liii. Dol 11:)i2, p. 147. Til. latter $P('('i<."1 i~ aid to 
be sltrilo with ita o"-n IlIll1eu ('(:111\1. Chronicle; 1&;8, p. 
libG), and if 110, it pl"ll8enta I. remarkahlo O"Iotrw,t with I. 
{II,roi!l"""f ... snJ,..1i_",t-ro"y~. 

l.i",",,,.t/.t~ d"uyl".ji (Gcraoiaecm}.-Highly fertile. 
l·iKu,.." oc"/,,ta (Caryophyllaoero).-PY"odmXll pitnty of eapsuleH 

with good seQ<la. 
~tdlar,(, mt<iia (Cnryophyllaoete).-c'I\·cred,"p an,l 1II1(0)TerOO 

pllnu, J)roduOO(laneqllsl numbcrofca l»,lIk.,!LIl(llhollllOd~ 
ill oothappoarodequ.Illly nUUlcroul;lUldf,'III1'1. 

1M" 1I,,1~"ri' tChcliopodin~m).~-llighly self-fer1iltl. 
rid" .,tiva (Legllwin06W).-l'rotlll.'t.er:l Iud uDprvleded JllauUi 

produced an equal Iluml~ r of lfOds and equa.lly fiuo 5o..·.xh<. 
If thel"() ""liS auydilfcTCIiOO bet\\"('tll tho two lot~, the eowtred
ullpianl.8 weretilo 1Il000t Jlrodueth-e. 

I'. hiNut ... - This BpoeiOll OOarB tho ~mnlk~t flowers of allY 
Uritish leguminoul plant. The I"('t;nlt of eo~tring up phmta 
WNCxa.ctly th$ !;&IIlO 113 ill Ihe la;.tslftOCiUII. 

l'iAl.,,, liltiuum (l.A'gtlrninOl're).-Fnlly f~rli!o. 
l.<JlhyrUi tlI/orall.,(LegllmiIiOl-m).-}'ully fertile. 
L.'liuolia.-Ful1yfcrtile. 
Lupin.., lutttU (Lego.minOl're).-Fairly prodllclh-e. 
L 1,", ... ua.-l>rodueed plenty of pDlh. 
IlI"'n,' mi'lUiwi",,, (Legumill<:"lRre).-TweJvt.l perfwt fto\\"CrB on a 

1)llot under a net w",re illllrkcd by thrcad.8, I'lIld proJlIlX'\J 
eight pods, oolltlliuing on an avCTff.'$ 2'3H lIeedl!.. l'or!I 
produocd by flowers ,-isit(l(l b, iOIlC<:t8 ,,"Olli<l I'tO"'h1y h"~e 
eontaiucdoll anaverageH'G6&OOds,judglUl;frow thlll;if..-.els 
ofartiticinlerou-fertilil;alion. 

1'/".I>tWfll ~'"Iyar;, (leg\Lmill~).-Qllit(l fertile. 
Trifwiul 'l,,'em, (Legumin(»"re).-'l'bc uccl;t;j,dy su,p,llllo_erB 
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are ineeIMntly .i!IiW by bi,-e and bumble-bee!!. When 
iDlI(!CU! "Were exelnded the fiower-heada IOtmed to produce &II 

many and 31 line llCeda &8 the cxpolMl(l llcW. 
1'. protumb.-u •. --Qn one occuion oo.e.rod·UII plant3 eeemed to 

yield lUI many 8eells .. the unco"fered. On a eecond occasion 
mty unoof~J"(..I lIower-beads yieldm !l'1 jmlil.ls "Weight of 
...oo",wtJilfItailtyllOldsonprot6Ctoo l)llnt3yieldodnoloN 
llwa 17'7 graiDl: 10 loot tbele latter plant3we.re moeh 
more prodnethe; but thia retUlt. I SIlPpoee .... -e.e.idental. 
J hafe often ,ratebed tb18 plant,lnd have nl!"fer seen the 
Bowen v,Kited byi.n.8eelB; but I lu8))(et thatthl! !low-enof 
Ihi,speeieM, nlld more t'Ilpooially of 1"i!<JI.ilJm mi"II', Ire 
fl1.~luentod by 11lI1l1i uocturnal moths whieh, as 1 hur from 
lir. &nd,hauuttholmallerelovera. 

A1tdi~1) l"I,wio.a (l<'gumillONe).-On Koollnt of tho danger of 
lOlling tbo ~s, J wu foreed to gather lbe pDll.lI bdore they 
... erequiteripe; lliOllower-beadlon planlB "fit<ited by heoB 
yieldt>d Iml wei"bing 101 grainl; whiM l:iO her.da 00 
pro:<:eted phmlB yield· d Jlods wdshins 77 ~in~. The 
illl!quality would probably hIV6 bt'(;ll greater if the maturo 
~e.ollldha\"ohoen llll80.felyoolhdodnnrlcllIllpared. 
IS. C"rlJe.ll(K<:ilDllng, DlutiJell,&e., bei Mooicago, 1878) lllU1 
deacribt-tl the mean. of rertilisation in this genua, lUI llall the 
He •. G. HtDSIow in tbe' Joumal or Linn. Soc. Dol.' vol. iL 
1800. liP. 8'11 and $,) . 

• '·iroha~tl t·,/lo'ct!M (80laM~).-Fully lelf·fertile. 
'POffl~ pMlJ'Urea (Con,·ol,·ullCall).-lliJthly IIClf-fertile. 
'.qNOIip!.(J11 tlNd_. ( l 'olcmoniacue).-l'lnnia uDder II IJ(:t 

produced a good ruanycap8llle!l. 
/'ri .... ulu mollit(l'rimulll('('t8).-A llon--tiimorlliJic IIpecicl!,self-fe .... 

tile: J.SooIt,in'JournaIU.w. Soc. &1.''-01. '·iii.l8G-l, p.l20 
/I'fIIa_I'"'""'w (Xolluatfw).-I'lant3 oo.-ertd UI) in the green

boll.lll, yitlded ...... :m by 1Ii"cight oomparod with uneoverod 
planll, the flo .. en of which were .-iI,iled by many becI, 
inlbe ralioof 1001061. 

Ajuy" rtl'/"'" (IAloiala>).-&t II good mlnylieedl; but none of 
the slew. und<:r II net )Iro.luccd 10 mauy II 841n:ra1 un
oo\'~rod htewlIgrowiugelOlil:ly by. 

i.""Ul""""il' "lid,,,,/i. (&ropblllaria<'Cft!).-Co1"crcd'UII pllnlB I'TO
duccdp1cnlyoflJCot:d;whetberl_thllltbeupol-«illlalllll l 
CftUll<.l~ Nly. J uw Iwo ISmail Dillh.rou. iUNX'lB (f)d,c/",..,. 
.":I,i}, hi';" an..! 1.'1'l.i~ "';'~J /au) rel't .. tedJ) lucking the 
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flowcra; &II thcy cru.wled into them, they rubbed.pinal the 
hristlCII wbicb project from the .ntbl:l'S, aDd became dilllied 
with pollen. 

]'rroniQlagreatn (Scro!l11111ariacaJ.l)-Covered.up plllntH produced 
IIU ahundance of IIO.'Cds. I do nOl koo", .hether any insecta 
visit the flow~Ml; but J lun-e o\ll!erv<.:d Syrl'hidm repentedly 
CQ\'el'('(l with pollen ,-iaiting tbe flowers of r. htdtrojoJ.ia and 
dlfl'lA(l-dryp • 

. .!Iim"/Iu /"leIU (Scrol'llUlarillcero).-Highly self·fertile. 
('.,{reo/urill (greenhouse variety) (Scrophulfniaccm).-Highly self· 

fertile. 
Vaba"",,, ... 11'"1'"11' (Scrol)hu!ariaccm).-Jlighly self·fcrtile. 
V.I,vdmil .... -llighlyself.rertile. 
ru"tkUia "u ... rr",lurifulia (Scrol'ilUlariacem).-Perfcct flowers 

pnxiuooagoodllllluycllp8ulCil. 
/J"rl~iafi'I(/ll/itu(SerophulariaccDl).-Covered,uPI)lant8proo.luced 

a good llI&ny 1IIlCds; but several of tbese "'ere ahril-elled, nor 
II"tre they 80 numcroua a8 those produced by unprotected 
plantH, which were illOOEllall\ly visited by hive and humble-

""'. 
'''l'~f;'d"ria ,!,«u{um (Lobeliaocru). - Co\'cred plllnts prodnced 

alw0618.llmaIlYCAI)llUlealUltheullCOvered. 
IN/~m ealil'l'J (Compoaitm).-Co\·ercd Illants produood 801m! 
~J but the ijuwmer Will wet aud ullfavo\lrable. 

(jllJilliA "rarine (llubiactm).-Covered plants prodnci:!d quite 811 
IUIlIlY-.:ia aa the 11llcovered . 

• 1/,iuln 11,/rOldilllnn (Umbcllif{'rro).--Co,·ered pllillts lIl)parently 
\I .. ~re Il8 producth'e lIS the uncovered. 

7N "'''Y' (Grnmiuero).-A sillg!e lliant in the greenhou8C 
)lroduccd a good many grains. 

n"JI'~ uuYl«1Cjeri (MarantacaB).-;--Highll Belf·fertile. 
(),cltil/{lw.~. -In Enrol)\) Opliry. apiftra is 1\11 regularly self· 

fertiliacd M is any elcistoge,ne flower. III tho C"nited SIBtCII, 
Soutb Africa, and ,\uslralia there are Il felf spooiee wbi{'h 
aro pe.rfeetlysclf·rerti1e. These FKl\'{'rnl CI\.S(l8 an) givcn in 
the 2nd edit. of my work on the Fertilisation ofOrcbids . 

• 1/lill'" "1''' (1)1ood red vat") (LiliacEte).-Four fIowcr--Ilcada wc~ 
covcred with n nct, a.lld they produood somewhat fowcr nud 
slll.lll1{'rC8p8ulcstiJau th08Con tbo llucovenxl het;ds. Tbt· 
CI))t<ulee were counted on one uncovcred head, aod wcre 289 
in oumber; wbi15t those on a fino head from undcr tho nN 
wcreooly 1!l'J. 

2 " 
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Each of these lisl1l contains b" n Ill('re nceident the 
!!IIlliO number of g('n('ro, yiz., fotly-nill('. Tho genera 
ill tlw first list iucllldo sixty-fi,'o species, !\nd those in 
til(' SC<.'OlId sixty sp<'Cies; tho OrchidclO in ooth being 
,'xciuded. H tho genera in this latter or(\('r, CIS well A8 

iu the .\.scieIJiadm and _\ pocynaccft:', Imd been included, 
'he lIumber of sl)('(;ics \\hich are sterilo if insects aro 
,'xciutk>d would hR\'e been greatly increased; but the 
lists nre confiued to speci('8 which were Actually expe
rimented on. Tho I'Csults efln be considered as only 
'Ipproximiltely ilccllNlte, for fertility is 80 ynrinbl(' It 

,·hamcter, that enell species ought to hl1l'0 been tried 
uULuy tLme8, Tho aoo,'o number of sJlecies, !laDlely, 
1:L,j, is as !lotbiug to tho host of li"illg pla!lts; bllt 
the mere fnet. of lIloro than half of them being sterilf' 
\\hhin tho specified degr~. whcll insects aro ('xclmled, 
is a striking ouo; for IlhenC\'er pollen lutS to be carried 
from the anthers to the stigma ill ordl'r to cnsmo futl 
ft'rlility, th('re is Ilt ielLst a good ChlLllCO of cross-fcrtili
"'ulion, I do 1101, ho\\('\,cr, belic,'o that i£ all knowli 
plants ",em tried ill tho SIImo mmmer, half would l.M:' 
found to be st('rile 'oIithin tho spe('ified limits; for 
mally flowers n('re s('letted for oxperiment which PI'(" 
>l('l1too somo rellllLrkablo structuro; and such flowers 
"I' tell require inscct-Ilid. 'fhus out of tho forty-nino.: 
~(-,lIcra ill tuo first list, about thirty-two ha"o fl o"·('1'loI 
\\hich are ClSYlUllIelrieai or PJ'(';4('ut some N'markablc 
pe('uliarity; whilst in tho second li::!t, inclnding species 
which nre fully or moderately fertile \\hen inscctswcre 
t'xellided, ollly about tw('uty-one out of tho f!?rty-nino 
UN' asyuulletri('ai or present Any rcmarkllble pecul iarity. 

J[f(IIIS of croS8-ferlilisatiOl •. - Thc most important of 
all the Dlcan8 by \\hich pollen is carried from tho 
IIntiJ('rs to tho !Stigma or the same flower,or from flower 
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to flowN, are inS('('l~, lK>l on~illA' to th~ onh'l'S 01 
lI ym~lJ()plt·m. I.~pidl\pt(,m, Rnd Uiptf'm: awl in Slml\' 
I __ rts of tho \\orld, binl~,· X~xt ill imrortau('(', hut 
in 1\ quito 8uoordillilte dt'gl'(l(', iii the \Iind: Imll \I-ith 
IIOmo ft(llllitic plunt~, uC'<'lIrding to I)('lpino, ,'urn'uts nf 
Ilater. The simple filet of the n('('t',,~ity in Ill/Illy ('ilM''' 

of el:tnmeOlls aid for till' InlllSllIlrt (If ,he pnlh'u, IIml till' 
IIlUlIY colltri\"I111('('!il fill' this purpllo,(', rend"r it hiiI"hly 
pl'fJooble tbllt lOme A'~llt IX'lIt'1it ii thus ~lIin('(l; ilnd 
this eonclullion hils now \)(o('n firmh- (-stilbli'lllt'd h" Ih(' 
pn",et'l lIuperiority in growth, ,"iillur, un,1 fl·rtDlty 01 
plants of cTOSS('(1 parcll tnge Ol'el' tllOo.;(' of j;(·lf·f,'riili!R'(1 
\mrcntage. nut wo should uhmY8 kwp in mimi Ihnt 
two somewhat OPI)(I'II..-I (·11(18 \mH' to IIf' g'lIillt'd; tilt' 
first and more illljll)l'tclllt 011(' I.'ing the pnlllu{'ti,m 

• 1 ... i11 h~regl~eell the ('.11_ 

known to 'no "r b'nl.r"nililluo 
Ho .. era. lo~uth Uruil,huln-

::~i*,-r.~~r...~~:-:h~~ 
1ll't·der'ik .. -itbo>\ltlu.:ir~id:(~·riCi 
lJliller. 'Je ..... I..-be 1.e-iurhnn r. 
~~~;::-k:'dl:;UI::~i~,~~in~~ \~~I~ 
!!:!O;~~,~f.l~:'~~=~;~' I:;;l~ 
lolle"l~tl.lfoit·l.a·b~·oorull.aiLl 
onletlO ,ob .... ;" the n<~t.r In lin 
Illegitimate m~nlM'l'.ln the 11<>_ 
IlIIIone.udo'-i"",U ... urr( 

:::t ~':~!:.k;to(·t':~:;D~:t~~~ 
.~.JIf('if,1I1",d"'I'teo.l to tile 1'11-

~Wt': ~"'!:lOor ~7i~r:,:'~,::~ !~~, 
the Suhi .. , ."d \Acocl'tlte the 
llowenof'theTIIC.oniJ6; In ~iea
.. ~i\1 •. lklt .. wtl'flU"lCkin" 

~r.!-?;:: -:L~~~~:~~ rorth AmHicathey .. eMid 10 
rrcqu('Dtth"lIow..".of lml)lllltnl: 
(Uould.·lllt..ooucl'ODto Ihe Tro-

chili,I,p,' IMiI,I'P. U, I'lI);'Gord . 
(;hrollld,·; 1116:), II. 1I~9: ' Th~ 
X.tumli,1 in Si ... l'1I~u.: II I:!~I, 
· Jo"m.lIJiLnn. ~"'. 11.1.· .... 1. 
::Ilil.lm.p.J:lI.) 1I0Il:0',""1.\ 
thal.loft.u ........ iuL'hil,·.\luu ... 

;r!!~, I~ 1;b,111:!~:w. "{i.:!.I.::II··'; 
h.",~ 1~lln _u"-,,I t hnt ot til" 
U.11fl of Good Ilnpe,!"lrelit,li. i_ 
r".t<iiooc·1 by the S'ftanni<i",
n .. ",· no" .. nil,. he. d, ... lot th.~1 
llUI~y A .... tnlif,n 1\'''-1'' are (, .• 
tili-' Ly d>l' IUIln)' Iwm·~,.tw'kill~ 
binho(tJ.et ..... "ntr,.. '1r,W.I. 
Idt-'fI~,"".\.I~tolh,·In(l-
1''I{io.l::-''oetJf'>ll, Ilrlt.,\..,... 1J!i6 
lootbnb .... "{\(:,, ....... · .... ,cltht: 
lx.Uu&mlf,-.or thol,ru.h. 
to"j{OI'\ I"rl~ or thl) l int""""" 
ooH·I'\'OI.,.-,th polk-u." I" N"w 
1.(·.1,,,,.1, )JlJIDY .1',,~·Itn('lIa or th ... 
"hi ...... ;' ~ ....... bed thdr 
bt .... l1 f<"""-reol WIth 1)(Ilion rroo.. 
tbelklw ... "r.1I eu,it'mlO"P'-oeil'o 
(0( 1'1K'1.,ill:(I'ott.o. 'Tn"'~t 
x~w z ...... la,,,.1 I lIal,tuW,' ... ,1. ,ii. 
IIjjQ, II, 7~) 

2 1\ :1 
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of seeds by nny mcans, nnd the second, cross ferti
lisation. 

'fhe adl'antugcs derived from cross·f"rtilisation throw 
a flood of lighton most of the chief characters of flowers. "-0 ean thus understand their large sizc and bright 
colomB, and in sollie eases the bright tints of the ad
joining parts, such as the peduncles, bractere, &c. By 
this means they nre rendered conspicuous io insects, 
on the sallie principle thut almost every fruit which is 
devoured by birds presents !\ strong" contrast in colour 
with tho green foliage, in order that it may be seen, 
uml its seeds freely dissemiuated. 'Vith SOUle flowers 
conspicuousness is gained at tho cxpenso oven of th(> 
reproductive organs, as with the ray-florets of muny 
Compositm, the exterior /lowers of Hydrangea, and tho 
terminul flowers of tho Feather.hyacinth or )[uscuri. 
Thore is also reason to bclie,'o, and this wns the opinion 
of Sprengei, that /lowers differ in colour in accordallce 
with tho kinds of illsoots which frequcnt them. 

Not only do tho bright colours of flowers serye t(l 
uttract insects, but dflrk-colollrcd streaks and marks 
are often present, which Sprengellong ago maintained 
served ns guides to the necbHy. These marks follow 
the veins in tho petals, or lio betwccn them. Ther 
may occur on only one, or on all excepting one or 
marc of tho npper or 10ller pctals; or they may form 
n dark ring round the tubulllr pmt of tho coroHa, or 
be l.!onfined to the lips of tln irregular flower. In the 
Ilhite varieties of lIlany flowers, such as of Digitalis 
purpurea, Aniirrltinull~ majus, sc\'eral species of Dian
thu~, Phlox, Uyosotis, RhOtlodolldron, Peltlrgoniulll, 
l'rilllula and Petunia, tho marks generally persist, 
\\hi\:;t tho rest of the corolla has bCC()mo of u pure 
white; Lut this may La due merely to their colour 
being- more intensc and thus less relldily obliterated. 
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Sprengcl's notion of the usc of these marks M guides 
nJlpellrL,<1 to me for a long time fallciful; for insects. 
\\ithout such aid, rcadih' disoo\'cr and bite holes 
through the ne<:tnry frol~ the outsidc. They also 
dilJC()\'cr the minute nectar-secreting glilnds 011 the 
sti(Jules /lutllel\\'es of certuin plnnts. Morcover. some 
few plunts, such as certain ]>oppi('s, Ililieh arc not 
ncct/lriferous, hl1.\'o guiding mnrks; but we might 
perhaps expect that sollle few plunts would retain 
tmC('f!I of il (ormer llC<!tariferuull (,()ndition. On the other 
hand. thcse marks are much more common on asymme
trical flowers, the entrauce into IIhich would be apt to 
puzzle insccts, than on regular flol\l·!'il. ~ir J. Lubbock 
bM /1180 proved that bees rcallily distinglli.~h colours. 
and that they lose much timo if the posiTion of hOlley 
which they have oncc visited IX' ill the Icnst changed.· 
Tho (ollolling CI\!;O affords. 1 think, the best evidellc(, 
that thcse marks have really been devcloped in CQrre
lution "ith the nectary. 'i'he two upper petuls of til(' 
colllmon Pelurgonium are thus marked ncar their bases; 
Ilud [lulI'c repeatedly obscr\'l~d thnt when the flowers 
"ury so (IS to beeome peloric or n>gu]nr, they lose their 
nN!tnries aud at the same tim(' tho dark marks. 
Whell the ncchlry is ollly parTially abortoo, only one 
of tho upper petals loses its mark. Therefore the IICC

tary and these marks cleMly stan(1 iu some sort of close 
relation to one nllother; und the simplest viell' is that 
they lI'('re developed together for 1\ speo::illl purpose; 
the only eonccimble one bC'ing thllt the marks serve us 
Il guide to tho ncctary. It is, howc\'cr, cvident from 
IIhat has been alrel~lv said. thut ins{'cts cou ld disoo\'er 
the lIectM without the aid of guiding' marks. They 
Ilro of S(!fl'i(lo to the plant, only by aiding inSt.'<lts to 

• , Urit'.b Wild Io'lowenl ill rdaUon to lu.eeu,' 187::1, p. H. 
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\'i~il lind suck a grf'nter number of flo"ers within il 

~i,en timo thall wonld othern-iso be possible; Ilnd thus 
tll('ro will be a better chanco of ferti liS/ltion by pollen 
hrought from II distinot plnnt., lIlul this we know is of 
pllTitmOunt impOrhlll(·e. 

The odours {'with'll by flowers lltirnct insects, lIS [ 
lune obscr .. ed in the CASe of plants covered by II muslin 
lIet. Xiigdi unixed artificial flowers to bmnches, 
H.'('nling sowo with essential oils lind looving oibers 
1!1L~('('nt('d; nlld insects were attrncted to the former in 
nil unmistllknLle mnnner.- Not a few flowers are both 
('(ln~picllous and odoriferous. Of nil colours, white is 
tilt' prc\'ailing one; and of white flowers II cons.iderably 
larger proportion smell s\l'eetJy thlln of any other 
('Olilur, namely, 14' G I)("r cent.; of red, only 8 ' 2 per 
('(·IIt. nre odoriferous.t 'rhe fact of a lnrger proportion 
of \Ihite flowers smell ing' sweetly may dellClId in part 
(Oil thoBO which IIro fertilised by moths requiring tbe. 
double aid of conSIJicuousncss in tho dusk and of 
odour. So great is the economy of unture, that most. 
flo"-ers which nre fertilised by crepuscular or noctutllnl 
inS<'CUI emit their odour chiefly or exdusiYely in the 
f'\'(·ning. Some flowers, hon-e\'er, which are highly 
Qliorif(-fOus dcp('utl solely on this quality for their fer
tilisation, such u.s the lli~ht-flowerillg stock (Ilespcris) 
und somo species of Daphne; and theso present till' 
I'llre caso of flowers which lire fertiliset:l by insoots being 
obscurely coloured. 

Th(' stomge of n supply of nectar in a protected plac<> 
is lllanifestly collllcete<l with the Yisits of insects. So 
i" tho position witi('h the stamellJl all\l pistils occu py, 

• 'J.:n~t~hunl(_ &e .• de. Na.lll.' and by fl.ehllbl~r lind )i;;hlt'r. 
hi.! Art' IfCl);, I' \!3 I hue nol IIN'U their oti:;:illal 

t Tho ~ ,loun and odonr. of .. orh, kUI • \.~ry full .""traet 

t;::u~t~I;~co1~,. i~:~~~: i;~::'"~o:.n ll~it~S;;~ ~G:s;~~uer I 
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either perlllIlllelltly or at tho proper period throu;!h 
their Ollll movements; fo r when mIlturo they in mriIluly 
stund ill the pIltlJlIfl.y 1(,lItiiug to the uettllry, '!'lit' 
shape of the u<'Ctary lind of the adjoining purts are 
likewise related to the l:Nlrticulnr killwof inSIX:ts whi(,h 
habitually \,isit the flollers; this has been well sho"'11 
by 11. 1ltiller by his cOIllI)8rison of low lund species 
which are chiefly \'isited by bees, with alpine species 
belonging to the Mille gCllcm whieh are vi~ited b~' 
buttcrflies,- :Flowers IIllly also be ndllpted to certain 
kinds of insects, by sC'Crctillg noctur )!urticulnrly attrac· 
tive to titelll, and Ululumcti\'e to other kimls; of whidl 
fll(:t Ej,ipadi, llilijolia oRers the lll08t striking iustAn("t' 
known to me, as it is \i1!ited exc!usi\'c!Y by WIlSp;', 
Structures algo exist, such as the hairs within tlu· 
ooroUa of the foxglove (Digitalis), which npllIIrC'utir 
seT\'C to excludo insects that are not lIell fitwd to brill/-{ 
pollcli from one f10ller to allother,t j 11(.'('d say nothing 
here of the elldle&8 oontrivnnces, such ns the viseill 
glands attached to tho pollen.mass<'iJ of 1 h(> Orchidea.' 
nnd .\sclepiadre, or the viscid or roughcned stllte of 
lh(' ))Oliell'groius of Illany plants, or the irri1l\bility of 
their stamens \\ hich 1ll0\'C "ben touched by inlK'Cts, &e., 
-/lS 1111 these oontri\'auccs evidently fnvour or enslin.' 
cross-fertilisation, 

All ordinary flowers arc so far open that insects Cilon 
furce (Ill entmnce into thC'w, notwilustanflillg that 
110111(', like tho ~n(lpdmgon (Anlirrhinum), mrious 
Pilpiliollaceous nnl! Fumnriaccous flo"crs, are in 
IIprlCamnce closed, Jt elinllot be m(lintailled Ihat their 
openl\('1SS is uCf!('S8l\ry for fertility, fl.'I cleiRtogeno flowers 
whi('h arc I>crillallently closed yield a full complement 
of secd1<. Pollen conlllins much nitrogen auti pile&-

t Uelt.'The Natl1rali.it I!lNi_ 
et.rag..,' 18H.p. 1S"! 
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phoms-the two most precious of all the clcmenta for 
the growth of plante-but in the CillJC of most open 
flowers, a large qunntity of 1)Qllcn is consulllc<1 by 
pollen-de\'ouring insects. /lud /l large qunntity is 
dcslfoyed during long-continued miu. With mallY 
Illllllts this latter evil is guarded against, 1\.\1 fllt ;\.\1 

is po~ibl(', by the anthers opening only during dry 
w(>nther,·- by tho position and form of some or all of 
tho IlCtrus,-by tht: presence of hairs. &c., and fLlIKerne r 
has shown in his intetCSting cssny,t by the 1ll0\'cmenU 
of the petals or of tho whole fJower during cold and wet 
1I"('l\ther. In order to compcllsnte tue Joss of I)()J\en in 
so many ways, the anthers produce a (11r largC'r IHlIouut 
than is nOCClSl\ry for the fertilisation of the S:lIile flower. 
J knolV this frolU my own cxperimcllts 011 I pom(Ca, 
gin~I' in the lutroduction; aud it is stil1more plainly 
shown by tho tlStonishingly small quantity produced 
by clcistogcne flowers, which loso Ilono of their pollen, 
in compmison with that produced by the open fJowers 
borne by tue IIIlme plallu; and yet this small (Iunntil y 
sumces for the ferti l i!ll\tion of nIl their Humerous SCtXls. 
) 1 r. Uo.ssall took pains in estimating the number of 
pollen-gnlius produced by n flower of tho Dandelion 
( Loontooon), and found the Ilumber to be 243,600, 
Bnd in a Preony 3,65-t,OOO grnins.t The editor 
of the' Botanical Hegister' CQunted the O\'nles in the 
flowers of Wistaria ,inens;', and carcfuiJy estimated 

·Mr.B~ltloyob.e .... ed that 
the ripe .",he ... of rre did not 
.. khl~c"O wbib! kel'~ ulldo. a bell
gl ... ~ 1Il • dlllnp atmo.phcro, 
... hiJ..tothf>ranthonell~to 
Ihe.motcmpt· ... turelnlheopen 

~~:~~I~:~;~ f~J: l;tf:?1~ie~ 
anaebed Iokl~.lldlCllthigh 

up iu t!.o allDOllphere. during the 
flr.tflM and dry,la) ... rte.wct 
wt'l.t1io •• than "t othe. tilIWI: 
' .:J;pe.imontoU Jte.·arehe.o on 
JI.yt· ... ,.e • .' 1S73.p. 12j 

t'Die Sehntzmittel d .... I'ol· 
leoa,' IJj7$. 

t 'AnQR1~ "lId Mug. of NM. 
lIi~,-' rol. ,·m. 1 &l2.I~ l lll:\.. 
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tbe lIulIIl)('r of pollell·groins, alld he found that foreneh 
o\'ule thero w('ro ;,000 groin!!.- With )Jirobilis, tbJ1'£ 
or four of the "ery lurge pollell-groins are 8ullicicnt to 
ferliliS(' au onlle; but I do not kllo\l how muny groins 
a flol\er produCft>. Wiih Hibi8('IIS, J\olrellt('r found 
tbntsixty gmin8 were ncce8Sltry to f('rtiliscnll the ovules 
of 0. /lvwer, tUtti he calculated that 4SG3 groius \Ierf' 
producIXI by R single flower, or cighty-one time8 too 
many. With Geum urbanum, howevcr, according to 
GilrtnN, the pol1cn is only ten times too mneh.t As 
\10 thlls !ICC that the open state of nil ordinury noV.-cn, 
and the consequcnt loss of milch poll(,lI, necessitate the 
den'lopmcnt of so pflXligiolls lUI cU'('&lof tbis precious 
lubstau('(>, \\hy, it lIlay be ao.kcd.nre flOIIWI al\layslcft 
open? .\8 mallY plants exist throughout the wgetable 
kiugdom which bear dcistogmc flowers, there can 
hardly be!l. doubt that nil OP('II flowers might Cflsily 
huve bcell convorted into closed ones. T he gmdullt('{l 
8teps by II hich this process could lune been effected 
mu)' l>c 8{.'C1I at the present tilll(, ill Latl.yru, ni8lOlia. 
Bwpltylu,,~ temitivum, and severol other plants. 'I'he 
ans"er to tbo above question obviously i!l, that ,,-itb 
pennancuti y clO8ed flowers there could be no cross
fertiliSlltion. 

'I'bl' fJ'('({uency, almost regtllnrity, with which poll('11 
is tnln~poncd by insects from flO\l('r to flOllf"r,oft('1l 
from 0. collsidenlble dislanec, \\('11 (\{'9{'ryes nttcution.t 

• Qtloltli In 'Card. Chron.' 
HHG.p.771. 

t Ko]rouler,'YortiiuHgeNaeh. 
riehl,' 1761,1).9. Oa.lnCl','lleit
"~Kur Ke''''lul .. '&~.p.!H6. 

t An Ut>erime<tt.....:1ebyKij]
I1Illlo!'r(·io·ortIet.uug:~.I763, 
1\ 00) -",:,,.I~ ,1(')0(1 e .. idenee OQ 

Ibi, belwl. /libUtw _iM" .. u 
=gl(lJ:~]~~U::f;t:;':I!: 

mn~"r(l. Ki~l'\'lIler markeJ SIO 
no ... e .. , .",11',,1 pellen from 
olher 11",,<: .. (>11 Ih~l~ ~Iig.,,", 

~b~~u:&r:Iil~::: ~:Jhe";~n 
the.......,"nulllb.:rof(>tberIlO) .. "1'j 
IolheagetK'YllfinM'<'t .. Aflt'r
"'f\I.III~_nled the~iof 
both Job: Ihe 11""·"1"1 ... hi~b he 
h.dferlill....twith.uclIL.tooi..!). 
Ing are produced 11.2:r1 ..001, 
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This is best shown by ill(' impossibility in many C8.M!S 

of roi~ill~ two ,·arieti('8 of theSUilW srlC!Ci<'8llUr<', if they 
grow n.t nIl near togl'ther; but to this subjcct T slulll 
prl'sf'lltly return; also by the m/mr cnscs of hybrids 
\Ihieh ha\cal)l)('ared SI)()utalloously both in gard('lls and 
u stato of lluture, With rt'BllCCt to the dishmce from 
which pollen i.s often brought, no OliO who has liMl allY 
,,'xpcriellce would expcct to obtain pure eabbage-sccd, 
for illshtnee, it' a plunt of another mrit:'ty grew within 
tl\O or three huwl.red yards. .-\ 11 accurnto obscn·er, 
tlw lute Mr. Masters ofCallterLury, assnred me that 
he on('(' had his wholo stock of seeds" seriously affected 
lIith purple bastards," by some plllnts of puq)le kale 
IIhich flowered in aoottager's garden at tile distnnN of 
half a mile; no other plant of this variety growing uny 
Ilearer.· But the most striking case whieh hM OOen ro
corded is that by M. Go<lron,t who shows by the nnture 
of the hybridsllroouecd thnt Primula gratldijlora must 
lune lk'(!n erossed with pollen brought by bees from 
I>. OfficilUUis, growing at the distanco of Ilbowl two 
kiiomctr<'s, orof about ODe English mile and a quarter. 

All those nlto have long aU('ndod to hybridisntion, 
insist in the strongest terms on tho liability of castruted 
flowers to be fertilised by pollen brought from distllut 
plants of t1w samo specics.t '1'110 following caso shows 

.. hilili. th_len to Ib" 1......,11 
l,rodm-edIll,8&.l;thsl\·,Bie.ol 
llumbo!rbyonly!l.5l; aU'llh' • 
.. , .. U'nferioritJ'ilfullYa<'<'OUnted 
f(lr bJ' III(! '11>11lctJ1 "o~ I"'-;"g 
work".! ,Juring .tomo ,lay .. wbm 
tl,e "oolb~r ,.. .. ".-,ltl .. llh eon· 
t,"' .... lrain. 

* Mr. W. 0. )fB~hall Mught 
not-Iblln oe'·Cll "pedmc ... of 11 
1I10lh (CII., .. UiIl 1I"""'",ko) .. ill, 
thopolliniaofthebuuHlly.()re1,i' 
(H(J/"~uri" cAlofantlto) .ticking 
to thdr ("Jet, and, the~(ore, in 

Ih~ pro)XT pnlitioo for ','rlm.ing 
the lIa ... ~", or IlliA .poei .... on lin 
i~la.u(1 in D.:rwClI\ ... a'Cf", at the 
difinnoo of h.lra mil<l rron'BnY 
1'1_ .. here t!oiiO 111l1ll~ grow: 
'N,,11IM,'IS72,p.t19:L 

t 'nune del Sc. X.I.' 1875, 
p.331. 

: ~, fnr in.IMIOO, the 1'('mll'ko 
by lIerb.rt., 'Amllrylli<lR~Ie,' 
1 ~37, I'. 319. AIAO G.rt.roer'. 
IilronJ;esprHlfIOMonlbl.anbj\od 
in hi4 'u....", .. den.;lll(uug.' 1~'9, 
p.1)70; .. "d 'Kcnn\lIillilder I» 
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this in tbe clearest manner: Oiirlller, beforo be had 
gained lIlucb C'xl:k: riC'ncc, castmt('(\ and fertilised ;}20 
IIvlI('r:-! on nuions species with pollen of other generll 
or other spe<'i<. .... but left them unproicctoo; fo r, lUi he 
~yg, he thong-lit it ulaugllO,ble idea that pollen should 
l>c urought from flolle rs of the same species, none of 
Illlich grew nearer thlln bctw('('11 500 lind 600 ~"'rds.· 
The resul t was that 289 of theso 520 flowers y ielded 110 

lIt..oOO, or nono thnt germinnt('(I ; the seed of Z9 flowers 
1lroduccd hybrids, such aa might han! l)('Cn expected 
from the nature of the pollen emplo}'(.'(l; and laatly, 
tho sccd of the I'Cmaining 202 fl owers prodllced per 
floc!ly pure plants. 80 tbat theso flowers mllst have 
111.'(: 11 fertiliSC!d by pelletl brought by inS('('ts from a 
distanoo of between 500 and 6UO \·ards.t It is of 
I'<.)urse possiblo that some of theso 202 flo\\ ('rs might 
IUl\'i' been fC'rtilised by pollen left accidvntally in 
them when they wero castrat('fl; but to show how 
improbablo this is, 1 may add that Gir.rtn('r. during t1H:' 
next C'ightecn YC8rt1, CIlStrot('(1 no ICSii thnn 80-12 flowers 
and hybridised them ill a closed room; and the IK'Cds 
from only 8Cventy of the8(', thllt is cOllsiderahly less 
Ilum 1 per cent., produced puro or unhybridised 
ollspring:;:' 

~i:!'I~, ~~·I/t"~~:1.t!'n~; 
&c.,llH;'l,p.Z7. ~meltalcment. 
huekenpubU.h,'d,luriDj{late 
y<·arlofthuCltm<>r(iinarytcn_ 
Ll,'ury nfl"brid "lant. to re .. ui 

::h:ir:=:~ f;:lU~n:~~ .... ~_~~ 
)'I'Otu:tro from ih~ it may he 
.u.I~t& L Ihat Ihey ... el'90itcn 
r,rtilitoloi. with pollen brought 
fro'''a d,."""c .. lrom the I",,.,."t-

11~:':~""ln'l!JIde'BefruchlunJ:': 
pp.:.3!.I • .i-X/,':"':',':'7G.. 

t IIcn ... ber. e'lperiu\ent. 
'quotod b)' GiU"IDer, ' l\ ~nDtDi.s,' 
&c.,]'.tiH), ,,-hi,·h art' worthl""" 
In uJ! clhe. rt."' l lCld~, like"'i;e 
Ihow how la'{,'l:I),II'l"'crI are iD
t<"l'e...-lby iUOlOCt.. lIe_ 
'rated man, tlo"'CrI on thirty_ 
ItCY"";;f""CieII,bdon::ingtot ... emy
t"'Oj!t'llen.,l,td Iluton their 
rotiJC'lllu eilhl" nopolL~n,ot pollen 
f,om"iitin~Ig;\'"N''' \'H Iheyall 
tce<lro,nu(i IlLllhc l!Cl~lHng~ railled 
frol" themwe",orl'O"''''pure. 

t 'I\~nntni"",' &Cc.I)p. ':':i5, ':'76. 
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From the vfl.rious facts IIOW givcn, it is evident t1m~ 
most flowers are adapted ill an admirablo manner for 
cross-ft·rtil isntion. Ne\'ertheless. the greater 1H11lllx-r 
likcwiso prescnt structures which are Illllnifestly 
adnpted, though lwt in so striking /l. mallller, for self· 
fertilisntioll, The chief of these is their hermaphrodite 
condition; thllt is, their including \lithin the sumo 
eorollu both tho lllllie lind fewlllo roprOOucti\'e organs. 
These often stand close tog-ether Ilnd Ilre mnturo at 
tho sllIno timo; 60 thllt pollen from tho Sflllle flower 
cannot fnil to be deposited at the proper period on tho 
stigmn. There nro also nlriolls details of structure 
ndapted for self·fertilisntion.- Such structuTCS Ilro 
best sholl'll in thoso curious cases diS<..'Overcd by n. 
Mulier, in which a spt . .'cics exists under two for~ls.
ono OcMing conspicuous flowers fitted for eross·fert ili Sfl· 
tion, amI the other smaller flowers fitted for self-fer· 
tilisation, with many purts in the latter slightly 
modi6cd for this specialllUr[Klsc.t 

.\ s two objects in most respects opposed, naInely, 
cross·fertiliSfltion Ilnd sclf.fcrtiliSfltion, hnve in many 
cases to be gained, we can understand the c(}-Cxistenec 
ill so muny flowers of structures which appear at first 
sight llllneccssarily complex Imd of an opposed natuTC. 
We enn thus understlln(l tho great contmst in structure 
betwccn cleistogeno flowers, which afO IldllPted exclu
sively for self· fertilisation, and ordinary flowers on the 
Silmo plant, which aro ndapted so as to allow of at lenst 
occasional cross·fertilisation.t The former arc nlways 

-lL:Miiller,'D'"l.IcfrllChlullg,' 
&e.".B8. 

t ·~"t"l"'l.' 1873,pp.H.438. 
% I'ritalliillerhaldial>,mlnl(1 

in the .. nl'U81 kingdom ('Je. 
1Il1i.ehe ZeiUc'br.' ll. iv. I). 451) 
aC&lecuriOUlliy8n810g0u:otolhat 

of tlU! "I .. nt.l "'biel, bear dcUl
\Dg •. n<) and l!erfoct Oo ... e .... lie 
flndi intMIle.t.lof Tmni1a, in 
ll,·uil. malet and fem .. l.,. .... ith 
impp.fect .. ingw. "'hi<'h do not 
ic.wethe lleliu .. lld propagate the 
"I!edel ina elei8togcne 'tlnUl'''' 
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minute, complctely closed, lIith their petals more or 
k-ss rudimcntnry and nc"er brightly col~ur('(l; they 
Ilc\"(~r sccrClc nectar, !lel·cr aTe odoriferous, hnxc ,·ery 
BIll/ill «Hthers which prod lice only n fow groins of pollen, 
and their stigmas nre but littlo dOH'loped. Jknring 
in mind that some flowers arc cross-fertilised by the 
\Iinu (called anclllophiious by Delpino), ami others 
by insects (called cntomophilous), \Ie clin further 
understil1ld, as was pointed out by me so\"end years 
ago,· the great contmst in appcnmnce ootwccn these 
two ciflSS('8 of flowers. Ancmopllilolls flowers resemble 
in IMUy TCS[lCCts cleistogcne flowers, but diffN widely 
in not lJcing closed, in producing an CJ:traordin(lry 
umOllnt of pollen Illlich ill nlllays incoherl'llt, (Iud 
in the stigmn oftell lJcing lurgely deH'lopcd or 
plumose. We certainly OIlC the Jx>lluty and odour of 
Ollr flowers and the storuge of!t lflrge supply of honl'y 
to the existencc of insects. 

On the Mation betu:em {he Stral'iare and Conspicuous
f1t88 of j;70u:ers, tile "i,i/, of 11iB«l', and Ihe Adt'(m
la.gesojCroBl-jeriilisatio1l. 

It has alrcruly bc<.>n shown t1ult there is 110 close 
rclati(1H bct\lccn tho number or 8('(ldg »TOIluced by 
flowcrs whell crossed (md self-ft'rtilised, and tho degree 
to which their ofl':!pring are all'ected by tlw tll"O pro
('esses. I hawl also ~i\·cn rCi\S(lns for bclio,·illg that 
the ineflkicncy of a phlll.t's own I)QUell is in most ca>!L'S 

louionlyir"fully-developcdquO(·n 
RI"k. nmrminj( d<.>ell nol cnld 
the old Ol"\' The rully~V<.~ 
I"J>eti m.,u.. .~d f"n.!", .If! 

.. '''~l.ar"ll"d,v"I''''I~f''',nd!.
li!\~t ne~t' ('1In IIIruly rail of len 
ttl in!l,.ern.~. In the fte~ "f 
• ' ..... ming they.re dCl!\roye>.l in 

.lmoetinfioitonnmbenLYllhoBI 
oreuouiu .... llrnl·'L!Il-enmay 
ofkn r~il 10 enie. an nld .-1; 
ano.! then the imperf('(:tly d.,.,. .... 
1 ........ I ...... lt'llan,lr"mR\,·.prop.gale 
.no.!k('o('l)npll>elt.Jcok. 

·'Journ.l oft.lnu. Soo.'VQI. 
vii. BDl. 1 ~G3.p. i7 • 
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un incidental result, or hlUl not bN>n speciHlIyacquire(\ 
for the sak(' of prcventing self-fertilisiltioll. On tho 
other hand, lhere can hardly be adoubt t1U\t diehog'IIIIlY, 
"hi('h pre,'uils according toJlildebrnnd- in tho greater 
number of species.-that the heterostyl('(\ coll(lition of 
certain plallts,--fllld that many lllC(!haniclll structures 
-have all been acquired so as both to check self
fertilisation and to fll\'Our cross-fertilisation. The 
means for favouring cross-fertilisation must ha,'o been 
acquin...J. beforo those "hich prenmt self-f('rtilisation; 
as it would Illanifestly be injurious to fL plnllt that 
its stigmil should fnil to rC(!ei,'o its O\ln pollf'n, 
unless it had already become well adapted for rcceh·· 
illg pollen from tmother individuul. It should be 
observed that Illuny plunts stil1 possess a high power 
of self-fertilisation, although their flowers aro excel
l('ntly construetoo for cross-fertilisation-lor instance, 
those of many pupiliolluceous sl>C<! ies. 
it lIlay be admitted as almost certain that some 

structurel<, such as n. narrowelongate<1 ncctllry, or a 
long tubulur corolla, hayo been de"eloped ill order 
thnt ~rtaill kinds of insects alone should ohtain tho 
nectar. These insects would tbus find 1\ storc of nectfir 
prcscn'cd from the attacks of olher insret3; find 
Ihey would thus be le<I to visit frequently snch 
flowers and to carry lXlllcn from one to the other.t 
It might IlCrhaps have bN>n ex petted that plants 
hll\'ing their flowers thus l>C<!uliarly constructed would 
profit in a greater degrcc by being crossed, than 
ordilll\ry or simple flowers; but this docs not sct'ln 

to hold good. Thus TroJ1'Colum minm lUIS u long 
ncctary and an irregular (:orolla, whilst Limnanthe8 
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(lougicw'i hfUJ a r('ltular flower Ilud 110 prop('r lIt'Ctary, 
y('l th(' e~('1.1 tII-rolings or both "pecil"8 8rt' to tht' 
.,df-f('rlili~1 ill hc·ip-ht as 100 to i9. Sa1~ia tf)«i'/#!4 
hus 8n irl'('gulnr Ctlrolin, \\ith a curiou" appnmtus by 
\\ hirh inIJ('Clg dt,pl't'8iI the stamell", llldll\ tho lIow('1'3 
uf I pOlllu'n aro rcglllur ; and the ('1"O8&('(1 IK'CdlingfJ of 
thn furm('r aro in height to tho 8('if-f('rt iliscd lIS 

100 to 7G, \\hilst those of the J polU«'n arc as 100 to 
ii. YagopyrulII is dimorpbic, autl AIW!Jani. rollina is 
non-dimorphic, alld the c~od 8t.'t-·~:llillgs or both aN' 
ill Iwij!ilt to tbo 8e1f-fertili~1 as 100 to u!l, 

With all Eurol)('RJl phlUI .... clu'{'pting tho oompara
tin·ly rare aJl('lllopbilous kind .... the l)f"'~ibility or 
di ... tinct indilidllals intert'l'OiOl:Iiug dt'I)('nds on tbt' 
li~iUl or inlJ('C'l$; and n. )Iull~r has pron"(t by his 
"aluablo oi>s<>rmtions, that large CUIiSllicuOUIL f10\\Cfi! 

aro "isiled mueh more freqlleutly lind hy mUIlY mOTC 
kinds of in&<'tUi. than are smull iIlCOII.~picIIOU8 flollcr;<, 
lie furth('r r('marks that tile flowcl'3 \\ bich nn' rurt'lv 
vj~ih'1l mll~t I.le Cilpnble or iWlf-fertiliSiHiUII, ()th~rwi~ 
tht'y would quickly become extinct,· Tb(,"-, iii, how
('\l'r, !I01Ilt' liability to error ill forming: Ii jUllgmcnt 
I>n this h('ad, from tbe exln.:me dilli('uhy (If 8S{'t'rtain
ing wllt'tll('r flowcrs llliich are rfll'(·iy or 1I(','('r ,oj"ited 
during til(' day (1111 ill tbf' abo\(' gin'll t'dS(' of FUlIlllriu 
Iltlyrtuiaia) arc !lot l"isit('(1 b~· !<llIall IIl1durnal J~('pi

tloptcra. which nre kllowll to be strongly aU meted by 
Iltl~lIr. t ' !'IU} two lists gil'('n in III(' cllfly purt of 
this ehapll'T support :?I!iil]cr's condu~i() 11 thllt slllfili 
und in(..·ollspicIIOIiS flow('1'3 fire complctt'ly iWlf·ft'rti le: 

• 'OeInM'hlun,: .teo. po. 426. 
"al"~,'II<7S.p.433. 
t 11, aDl.t. 10 a qUNtina hy 

_,t"o~"nr"'IDulOmOl<lginil 
jnumll . -rh.ea-" Tho Del"u
... i~, II UI 1I0torioui to en:.y 

0'11., ..... of NOI't ........ ,el'J' 
r_I ... "'.o ....... o:1 lIOoo..l.! 
",10 .. 11,,,.;"111.,_"",:" Ibo·ED. 
1oI1>01nt;1Ot.'W('oClrl"loklligc_t.' 
11!tJO,p,Hl:$. 
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for only eight or nino Ollt of the 12J 8pecies in the 
two HSLi come uud('r this head, and 1\11 of these were 
pro\'e<l to be highty fertil£' "hen insects were excJ lld('(1. 
Tho singull\rly incollspicuous flowcrs of tho Fly 
Ophrys (0. mwcijerll), as 1 hllxe elsc\\hcre shown, are 
rllr£'IY"isited by in.!;eCli; find it ill a strange instilllce of 
imperfection, in contradiction to tho 81..0"0 rule, that 
th~ Ilo""ers are 1I0t flCIr-fertile, 80 !hllt a large pro
portion of them do not produce K'CdS" Tho oom'erse 
of the rule that plnnts bcIaring smallnllli inconspicuous 
fl uwers nre self-fc rtih', namely, thnt plants "ith large 
flud conspicuous flowcrs fire self-stcril(', ill fur from trU(', 
8!1 mlly be seen in our second H~t of spontaneously 
self-fertile species ; for thisHst include>! such spt.-eies as 
l porrllea purpurM, ..4donu II?slimli" J'eYbaICum thaj»IU. 
J>i,ul'~ tativum, JAtJlyrw odoratll', 801110 species of 
Pnptwcr nml of NympillCn, find others. 

Tho rarity of tho visits of insc<"ts to small flowers, 
docs not depcnd altc)g('ther 011 tbeir inconspicuollSuess, 
but like" ise ou the alliWnC'eof 8Olllesuffiei('Jltattrnction ; 
for the flowcrs of 7'riJulium urt~nII! fir(! extremely 
smAll, yet are iuee~utly "isited by hi,'e and humble
bee~, fIS arc tho smfl ll alld dingy fl owers or tbu 
USpllrllgus. 'I'be lIol\ers of Linaria eyllloolaria are 
small and not "er~- eonspi('uous, yet fit the proper time 
they are frecly "i~ited by bi,'e-bee!l. J mlly ndd that, 
according to i\[r. '&>nnett,. there is IIIIO/hN Bnd quitt· 
dislinetci8$:lof pl'"lts "hich CA1Inot IJ<' mucb frequented 
by iuS(.octs, as they flo"('r eitbt'r (·xdusin'ly or orten 
during till: "intN, find these !!(>(>m Ildflptcd for self
fl'rtiliSfition, fI8 they IIh(.>(1 their polkn before the flowers 
expllud. 
Tu~. t mUIlY nowen! hflve been rendered conspicuous 

• ·N.ture,' t869.", II. 
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for tbl' 8ilkl' of guidill~ insects to tbem is highly 
probable or almost ecrlllin; but it IlIlly be ask("(l, ha\'c 
mhr>r flOWN'S llN'n rendeml in~lOsflicllolIS 1M) thllt thc~' 
IIlny II0t 00 frNJ.ueully IjJ!ih,'(I, or ha,'e they merely 
rctllin('ll n former nnd primitivo ('(mditiOll? If 1\ plnnt 
W('fC Illuch minced ill size, 80 probably would be the 
lIow(>rg through CQrrclll.t;"(1 growth. nnd thisllIRY po~ibly 
account Cur s"llle~; but tht' lIiz(' find colour oC the 
corolla aI'€' buth {'xtr('IlU'ly mrinblo (,Mmcterg, Rnd it 
('an hnrtlly Ue doublt"(l that if large Bnd brightly
{"(,loured Ilow('I'8 were ncl\'antn~('Qu8 to 8ny 8llCCies, 
tllt'~{' {:ould be aequifl'l.i through nBtural sel(!('tion 
within n moderute lapse of time, f1S indeed In' IJ('C with 
most nlJliul' plnuts. l'lIpiliollBc(vlIS fiuw(>rs nre mBni
f("Sliy CQIl~trucl('(i ill fl.'liltion 10 the \-isits of insect.s, 
IIwl it 8t'('m~ improbable, from the usual ehlU'lIctt'r of 
lilt' group. that tho progt'nitor'l! of the gt'n{'m. ViciB 
nnd Trifoliulll pmducN\ 8ueh millllt<' nod lIJuittmetin' 
tll)WCI'S us tb(ffl<' of J', Air.lda and 1'. proefllnLeIt.. WE' 
nN' Ihu~ led to infer that some plants either hn\'e not 
had their nOwerg iucfl.'1llK"<i in si7A" or Ilfl\'{' actuBlly 
hnd tht·UJ retluecd unO. purp.l8('ly J'(!ndf'f('11 incon
"pieuQII'I, so that thf'~- nrc now but little I'il:lited b) 
inlK'CU!. In dther C1L'<I' they must alllO IUlI-c ft('<luired 
ur J'C'tIlined R high d(·~TN' or sdr-rl'rti lity, 

I( it l,w>('UIIIC from IlII)' ('nllSC ad"(llltngm1UJ t(l a 81>C
('i(1I to hnnl its ellpndty for 8('Jr-f{'rlLiisntioll illl'f(1lsed, 
there is tiuh .. dinicuity in beLi('\'ing that tlli~ eOllld 
fl'tldily he {·fft'('t{'(l; for three ca.~('8 of pluTlts "nrring' 
ill such n ITIBnllCr lUI to i.X' 11101'(' C('rlii;:> lIith tilt'ir own 
(klUell than tll('Y originally 11('1'(', ()('CUrrt'l\ in tilt' 
4'OUrse or my fl'w (':tperinl£'nts, nallwly, with MilllulllL 
IpolDren, and Xi('Qtiuna. Xor is tlwre any "'68011 to 
doubt Ihnt mRny kinll'! of plBllh are eapl.hle under 
fll\'OllI'lLhll' t'i1't'1l 1llSW1Wes of propagllting tJu"m~('(\'cs 

:!,. 
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for \'i!ry many gCIlt'rlltions b~' IJClf-fertililW.lioll. ThiJ! 
is tl)(' case with the vll.rit'1i('f of Pi,um Mlivum 8ud 
of L(lil,yrru odoratIU which are {'ulti"ated in Eng-Inml. 
lmd \Iith OjJInJ' ltJl~rera t\UtI SOIllO other plants in I~ 
~tillO of Ilature. Xfl\'erthcless, most or nil of th{'8(l 
pll\l\ts retlliu structul'CS ill an efficient state which 
("annot. be of the lells! usc excepting for CfOSS
fcrtilisntion. We IlIwo also 8C('11 rOO8OI1 to suspect 
thai self-fertilisation is in SOUle l~ulit1r 1Il1U1Il('r belle

!icial to rertaill plants; bllt if this be l'Cally the ('88;,', 
the Ix·nefit tlms dcrh'ed is far more thall counter
bnlnnoo:l by 1\ erOS!! with a fresh ~tock or with !I 

slightly din'erent vilriety. 
Notwithstanding the scl-eml considemtions just 

admuct'li, it 8Ce1ll1 to me hi~hly improbable that 
plllllts bearing small and incollspicuous flowers h8\'(> 
been or should continuo to bo subjected to self
fertili.sntion for a long series of generatiolls. 1 think 
so, not from tho ('\'il which IlIRnifestly follows from 
self-fertilisation, in lllany eas<'8 eno in the first f,r('O('
ration, as with " io1l& tricolor, oorothalllnus, Xemo
phila, Cyclamen, &c.; lIor from the probability of tlw 
evil increasing tlfter 8(:\'en11 g('ucriltions. for on this 
latter head 1 ha\'c not sufiicielltel'idellcc. owillg to the 
mRIlIl('r in which Illy experiments were oondllcted. But. 
if plRnts bearing slllllll and inconspicuous flowers wert' 
not oc'Ct\8.ionally illtcrcro8llcd, lind did not profit by till' 
PfOC('fl.". nil their flO"'ers would probably have \)e(.n 
rendered c1eistogene. as they would thus hRve largely 
ix-u('fit('(1 by having to produoo only a small quantity 
of 8Ilfdy-protected I)QUell. 1n comiug to this COil· 
c1usion, I have been guided by the frequ('llcy with 
which plilUltI belonging to diJ:llillct orders ha.o be<>n 
n'lldered c1eistogene. But ,I ean henr of 110 instance 
Olf f~ 81X'eies with all its flollers rendered permanently 
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dl·igtog(·Il('. L(,(,rgia 111111.('4 the lI(-dN"It appN)ftCh to 
this stalt'; but IlS fllrhi.lv IItRh"(l. it has I}('(-.. knO"1I 
I.) produco JM'Tft"Ct fll)"i-~ in ont- pliTt of (l('rmRIlY. 
SoUl{' olllf'T plants of tlj(l di-i!ttog(,lJ{, dO,ll~, fill' install('(
.\.spicnfJ:lIl, han} f(iil{'fl to produCf' p<'rft'ft flol\i'1'ioI dllrin~ 
!j("'ernl Y(,OJ'S ill II. hOllltlll~(,: but it dt)~·~ not fllllo"- tim! 
th(',' would fnil to d" lIO in tl1('iT llati,'I' ('OuntT\'. ,mY 
1110;" limn "ilb Y"mll-lIia, whidl with me J1t'l:')(hl~1 
IIllly cI('istog{,1l1.' floI'I('!"!! (luTin~ C('ftaiu yl'tll"!l_ Plant .. 
IJclonging to this clal;~ ('omlllonir henT buth kind .. of 
110"('1'8 (wery IK'(lSOn, lind tho perft'('t 11011,'-1'8 r,f l'io/(, 
tall ilia yirltl fino cUl):mit'!l, but only wlll'n ,·illil('o£1 by 
Ix.~. We hu,-c uLJo 8 .... ·11 that th(' !M't-,llin~R of Oll(mi. 
millll/itliJlll', rnill('(! from tli(' 1)I.·rf(.'('t lIowI'1'I!I f,'rtiliJW(1 
I'Iith pollcn from allntiWr "lalli, ",'n- fjll('r ,hfln tho~' 
from 8('lf·f('ftilis('(\ flow('rs: find this \\f\8lihlliSf' tlw 
I:I1SO to il certlliu exh'llt Ililh "nndt'lIia, ,\8 tiLl'r('fon' 
nl) III>C<'ies II hi('h fit 11111' tim(' bon' smull nn(' ineou
i'llli('uou~ flO\H'fB has hnd all it~ f1ollj'l'8 n'ndf'n'(l 
cit'i!:itl)gclI(,_ 1 mu,,;t bt-li('\"(- that plants 110\\ bt'8rill~ 

IIllIall anti incon::lpicuolls flowers pNIHt by tllI'ir "'tiil 
remaining open, so ns 10 be o("('asiollllily illt('Tt'I'()~~(>(\ 

by insects. it has bt"('n 011(' of til(' ~I'('ut;'~t ol'('rsig-iLt'l 
i,l my work tiLat .I did not (,xll(-rinl{'nti~!I Oil ""eiL 
flo\\'ers. owing to tuo dimenlt), of ft:rtili~inA' thE'm, find 
til my not ha,-ing &<'ell tlit' imporian(' .. or IIU' '>nhjt'<:t.· 

nu:a s:t~~I'::~~ 
t:lpt'riwent.,forllH:'y.,..I,lby 
1I,)l lillu{-u('rttJCblllllC!','p,~SI} 
",be uoalu.di~e lO ioOM'dl rmlll 
1IOt"n;tingnea.r,notprod"",ng 

=:::O~' ~~~t I=~'~;'~ 
i.tILtl,..,,;'O.d;ngtoVedot"1'1'(J
dlloCliond" '-arkl~' I~, P. 72). 
tl.eyariclio!td"lClII.ubl'llt;h_ 
81. alonlallll" ('IJeC:kII ot::oiol~-

num} do ooI.iat!m.·I'(Wwhl'n they 
lU'fIeu.lti"'k..:lDo ... r~lhtt;oot 
il A1",u.I.1 be remMnbel'$i thai 
th .... IU'fI "'" ulll'fllle.pecieoI 
Oa Ibo"'htrh.'~I, tI,e lIo ... e..-uf 
Ibe~'mmt>lll·'IaW(.'I,I"""'."', 
Iboogh~ydoll<lt..erelel'lCl('lat 
(Kurt', -jk..:leulunj( Ii." z,;:,·ktll
rien:l~l~tO.y.'tl'lllntyotbfo 
f'(I<JliJe.ro .. I"O(In.I)I~uou ....... 1 
Ibeyare ........ IIm.r .. f;'iled Ly 
l)ipteni ()liil\c-.)"Dd,.' I ha.,u 

:! c :! 
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Jt should lx' r('m('mix'n,,<\ that in two of the cascs in 
Ilil ich hi~h\ y !wlf-f('r!ilt, mriC'ti('S npl>CAn.'(1 amongst 
my ('xpcrimt'ntnl 1)lun!", IlIllllel)" with ) Iimulus And 
Xi('ulianA, slIch mri(,ti('s In'N' grCfltly Jx.1l('file<\ by 1\ 

~'nhS ,lith l\ fn.,,,h l:<1(1(·k or with a sli:;:-hlly different 
mril'h'; and Ihill likl'lliS(' 11M the ('ItJ;(,' "ith the 
clllth';lted yari('!il'S of Pisum Hltivum and LafliyMU 
(xlQrallll!, which lune \)e(>n Ion)! Pro l ~gll.!,-,d b~' self
fl'l,ti liFlltion. Tlu:r(>fore until the t'ontrary i'Hli.~tinctly 
I'ro\/'II, l must uelie"c that as a gellf'nll ril le smidl IIIl1I 
illcvlIspicuous fI/)\I('r~ IIro occru;iollnlly int<'feroSSi.'d by 
in'if'('!s; and tlmt. after long-continul'd self-fertiliSlition. 
if tll('Y are crosscd \I ilh pollc-Il brougllt from n plant 
g'l'Ilwing uuder sumt:llhnt difii.'rent conditions. or 
tl(>. ... ('(·lIdoo from OIl(' thus ATolling-, their offspring 
'IfHdd profit grl'atly. It canllot bo admilte<l, under 
ollr prc-scnt stille of k noll\Nlge. thnt S{'if-ferlilisntion 
('(mtinllOO dllring many slI{'cessi,'c gcncrations is O\'cr 
the IUOtIt lx>nctiC'inl method of reproduction. 

TIle JIeo-uu u:Jlich fUf:()Uf or eJlBUre FlfJl«rl being fer
liliBerl u:ith Po/1m from (' di81i"d Plant.-W e Illwe sccn 
in fOllr cases that 8('('(llings rnisod from (I ('ross betwccn 
IIOIICr!! on ihc slime plnn!, e,'cn 011 plnntil Appearing 
(li~till{'t from h!\I'illg" been proPI.\gut('(1 by stolons or cut
till~~, were lI!)t slllH.'rior to seedling-II from self-fertilised 
IIn\\Prs; snd in Il fifth case (Digitn lig) superior onl~ 
in 1\ :slight dt:g«'('. 'l'hc-refore wc might ex(X'Ct thm 
'lith plants growing ill a slate of lI!ltlln' Il cross bctwf'Cn 
Ihp fioll"c-r!! on di~linct ind ividnol.'l, !lnd not mcn,lI 
bl'!lIl't'!1 the ilOIII'rs on the SRIIIC plnllt, lIQuid gCllcrnJl ; 

I'('(:n, by humble-oc-ee.. Tin,,_ hNr...ro wI>~n Icrtl1i&ed witl> 
"1~1I1\ (u CJooWd io '(;lU\l .. o",fM' pulltll from Iho_me.a';"'t,-, "'" 
("hro"id~,' l~t6. p. 1:--3) I .. ulld We", f,'r~iLe will.! lbat 1I'0I1l aU· 
tht..,ueorlb'-'''''d",.di.tllot otbernrio:ty. 
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Of oft('11 be eft'L'Ctec1 bv somo lIleuns. 'fh(l fUf't of het'S 
11.11,1 of 8Omt' Diptem ~'isitiJlg the flowers of till.' sam(' 
Slx'(.-ies as long as tll('Y can. iU!ltclui of pfomi;l('u()u'lly 
vi~itillg \'urioliS spt'('i('<l, favours tile intefcfossing' of 
distinct Illnnts, On Ihe other band, insects usually 
scarch 11 lurge Illlmher of ilow(,rs on tho samo plant 
bofvro tbey fly to illlother, Ilnd thi~ is oPlmsed to cross
ferti lisation. Tho extraordinaq' numb,'r of flowers 
which bees nre abi(' to scul'('h within 1\ \'('ry short 8])IIC(, 
of time, as: will be showll in a futUfO chaptN, ill('rel~ 
the chanee of cros:;-fcrtili'><ltiun; ns ,\".,'8 tho fal't 
thut they lifO not IIble to pCfC1:'in:l witil()lIt f'lltC'ring IL 
fio\\('f whether othf'f bees ha\'f' t'xililustl'(i the ll(>('tUf . 
. ,For instance, H. ) Iullcr flluwl· thilt fouf-tlfths of th" 
flowers of Lamium (llbu1ll Ilhich a hUlilbl('-bE'I' ,·j,~it('d 

had been alr('ady exhanst('11 of tll('if ll('ctaf. In ONiI'r 
that distinct plants shoultl he jlltt'rt'ro~~<.'(l. it is of COllI'S\.' 
indispcusabJo thut two or mOfe i ndividullJ~ should I!fOl\ 
nCM ono another; nnd this is g('n('mlly II\{' C<lSC. Thlls 
.\.. do Condolle remarks thut in nll('('ll(ling- f\ monnLl ill 
the individmlls of the Slllil(' Sl)('('ies do Hot commonly 
disappear Ilcar iu npllt'r limit (I"it~ g'l'lltiuully, bllt 
ruther abruptly. 'J'his fa('t can h'INll y iJc expl'lhwil 
by the nature of til(' (''OlHlitions, a!! theIS" gradunt(' awa~' 
in un iUS('llsiLle IIll1llner, lind it JlmbI\LI~' de]l( .. ntis ill 
Inr~l\ purt on ,' igorolls st·{·dlings bt·ing- produt'(>(\ onJy 
as high up tbe mountain as many inuiddunls C;Ul 
subsh,t togdher. 

Wi th respect to direcious plant~, distinct individual!! 
must 811mys ferti lise ea('h othl·r. W ilh mOllrocious 
planvr, tl.B pollen hns to 00 carril'(1 from H()\I('T to fl ower, 
thero will il lwll.ys hi' i\ g'oot\ ChUll('(' of its l)('illg Cl1rried 
fwm plant to "Iant. Ddpino hns also oLscrved t tli(' 

• ' Die Uerruehlung: ,tc-. p. t 'nt. O""",n·.zionl,'&c .• I"'" 
311. ii.(MC".ii.p.s:Ji. 
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curious fact that certa in individuals of the monroeious 
walnut (J119la1/8 regia) are protemndrous, aud others 
proterogynous, And these will reciprocally ferti lise each 
oth(·r. ~ it is with thecolUlUOu uut(CorylW! at:ellalla),· 
lind. whllt is more surpri sing, with sollie fow ber
Illaphrodite pIants, ns observed by n. ) Luller.t These 
lalter plAlIts cannot fuil to act on eneh other like 
dimorphic or trimorphic species, in which tho union 
{,j" two individuals is neccssary for full and normal 
fertility. With ordinary hennapbrodite spccies, the 
expllnsion of ouly a few flowcrs at the SlIme tillle is one 
of the si mplest lIle/IllS for fa\'ouring the intercrossing of 
dislinct in(lividlluis; but this would render the pll\nt~ 
less conspicuous to insects, unless the flowcrs were of 
Ilugc size, Il.iI in the case of sc\'crol bulbous plallts. 
Kerner thinks t that it is for this object that the 
.\u~trnliall Villllr8ia JKlrlllI"ifolia produccs daily ouly 
II single flowe r. ](r. Cheeselllan also relllflrks,§ that 
us certain Orchids in New Zealand which rcquiff' 
inscct-aid for tbeir fcrti liSll.tion bear only II. single 
flower, distinct phlllts canllot filiI to intercross. 

Dichogamy, \Ihieb prenlils so cxtensi\'cly throughout 
the \'cgetuble kiugdom, mucb increases the chanco of 
dLstinct individuals intcrcroSiling, '''iih protcnllldrous 
specics, \Ibich are far morc common thun pro
t~rogynous, tllC young flowcrs aro exclusiy(~ly lUall' 
in fUllction, und the older ones exclusively female: 
ll1ld Il.iI bees hnbituall y al ight low d01l1\ on tbe spikOl< 
of f10llers ill order to crowl llpl\ards, they get dusted 
II illi pollen from the uppcrmost flowers, which ther 
carry to tho stigmas of the lower and older fl owers 
un the next spiko IIhieh tbey visit The degree to 
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whieh distinct Iliants will thu~ be int('rcrosse<l dep:'nd,. 
on the IUlIllbcr of spik(';l in full IlOIH'r RL the 8llme time 
ou the 8/lUll.' plallt. ,rith pr'Oftoro,ttyuous flowers and 
witll dcp('llIlin~ rnccmes, thc lIIanner ill \\hich iuS('('ts 
\-isiL the ilo\\crs oughL to be revcrsed ill order that 
distillct plnn ' s shou ld be illtcrcrowd. liut this \1 hole 
subj(.'Ct requ ires further iuvestig'Htion, liS the grcilt 
illll>orto.nco of crosses bct\\C('1I distinct individuals, 
illsteo.d of lllcrely between distinct 1I0\\crs, has hitherto 
be<>n hard ly recognised. 

In some fcw CfW:8 thc specinl lllo\-cmmta of certain 
organs nlmost ensure pollen bl'ing carrit'<l from plant 
to 1'111 nt, Thus \lith roilnyorchid!!, the Jlollen.masses 
after breollling attached to the hend or prolJoscis of Oll 
insect do nOL more iuto the proper po;.;itioll fo r striking 
the stigma. until ample time hM f'lnpsed ftlr the inSC<'t 
to /ly to Hllother plnnt. Wilh Spiral/tlu, alltul/llltilis, 
thc polh'I\'lllnsS('s cnnnot be IIppli('d to the stignu\ until 
tIl(' l!lbcllUlll and roslellulU hnHl Illoved apart, ilnd 
this 1U0\'Clllent is rcry slow.- With PotaqllfTia fra. 
grm,. (OIlC of the Rubiaccte) the SIlIllC end is gai ned b~' 
the 1Il0,'enu'nt of 1\ specially collslrueted stamen, rue 
u~ribcd by Fritz .1hi.lJcr. 

\r (l now come to IL far more genemJ and tlwf('fol'l' 
more importAnt me-aIlS by \\bich the mlltuai fcrt iJisntion 
of distinct plallts is effcck-d, llallu,Jy, the ft,rti l isi.ng" 
pow('r of pollen from Illlotbcr Yllrit·ty or indh'idual 
Ix,ing grettter thnn that of a (llunt'a 011"11 poll('n. 'fbe 
sirupl('st and best knO\11l CI\S(' of prepotent actioll 
in 1>0 11('11, thougb it does not bC'llr dil'('Ctiy on our 
1I1'('1\<·nt suhject. is that of j~ plnnt's own I'oll(·n O\'er that 
from 0. di,.tinct species. 1£ ))OlIl'n from adistinetspccics 
Ix' plnel..-l 011 the stigma of a e4strnh'li lIoll"cr, and then 

• 'The " uno,,", CnlllriU.!1OOI Or1'bld •• 111 renilia-d,' 1M ,roiL 
by whlrb l.Iriliah "lid .Frueigu I'. J:$ 
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ufter the intervill of scvcml hours, pollen from the Sil IlW 

species be ph\ced on the stigma, tho en'eds of the 
forlller aT(! wholly obliterated, excepting in somo rilr<' 
cases. If t"·o yarieties liT(! trented in the same milnner, 
tho result is analogous, though of directly opposite 
nature; for pollen from any other vnriety is of tell or 
~elleral1r IJrepotent oyer that from the snlllO fl ower. I 
iiTIi. gi\'e some instances: the pollen of Mimuiuslute1ls 
regularly falls on the st igmn of itll own flower, for the 
plnnt is highly fertile when insects nre excluded. Now 
scvcml flowcrs on a remarkably conshmt whitish variety 
werc fertilised without being castfilted with pollen from 
u yeUowish yariety; and of the twenty·eight seedlings 
lhus raised, overy one bore yellowish fl owers, so thnt 
the pollen of the yellow variety completely o\'crI\helmed 
that of the mother-phHl\.. Again, l beris wnbellata is 
spontaneously self-fertile, nlld I saw an abundlHlee of 
pollen from their 011"/1 flowers OIl tho stigmas; IlCyerthe. 
less, of thirty seedlings raised from nOll-castrated flowers 
of a crimson ,"uriet)" crossed with pollen from a pink 
mriety, twenty-four bore pink f1owers,like thOS(' of the 
male or pollen-bearing' purent. 

In these two cases flowers wero fertilised with pollen 
from a distinct variety, and this was shown to be 
prepotent by tllO charncter of the olrspring. Nellrly 
similar results often follow when two or more self-fert ile 
varieties lire allowed to grow ncar one Illlother and ure 
,"isited by insects. The common cabbage proouees a 
large number of 1I0ll'crs on the Blune stutk, nnd when 
insects arc excluded these sctlllnnycnpsules, moderlltely 
rieh in 8C(!{is. 1 planted a white Kohl-rnbi, a purple 
Kohl-rnbi, a Portsmouth broccoli, a Brussels sprout, 
lind a Sugar-lour cablonge near together and left them 
uncovered. Seeds oollected from eneh kind were sown 
in separate beds; and the majority of the seedlings in 
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all five beds w('ro mongrd ised in tile mosteomplicatl'd 
manner, somo hiking more after oue YlHict~·, lind some 
nfter lIuother. The ell'eeLS of the J~ubl·roui IH'r(' 
partieuhldy plain in th(' (·nlarg(o(lstcms of many of lilt' 
8C(..'flliugs. .\'itogl,tiler ~3:> piullts were mi!;('(\, of Ilhich 
l ,j,j were Illongrdised in the plnin('St nUlIIucr, and of 
tho fCmuining 78 not half were ausoiute>ly pnre. I 
r<'peatcd the eX I)(>riment vy pltmting nenr together 
tl\() Yllriet ies of ellvoogo llith Jlurple-gr..'C'1\ 111lI\llhite
glccn lacinllt('(l lean~; ami uf tite 3:!,j lK'edlings 
nli~,<\ from the purple-gr .... cn mricty, I ():; IU1(1 white
g«:cn {md H;O l'urplc-grL~1l leaves. Of the 'J(j(j seed
lings r,liS('(i frum the \\hitt'-g-Tl~n YllrielY, 220 had 
purple-green lind 2 .. W white ... g-r..,<'n ){'avc;o. 'fht'S(> CM(>S 

shall how largely pollen from 11 neighbouriuA" "nricty 
of the cablXlge ellilCes the ll("tion of til{' plnnt's own 
pollen. We should bear ill mind tbat pollen must bo 
Cllrrioo by the bees from floller to flower all the sumo 
large branching stem much more abullchliltly Ihnn 
from Illmlt to phmt; nnd in the case of plunts the 
flowers of "hich nre ill some uegree dichoj::mnous, 
those on tho same stem wOllld Ix> of dilf('rcllt Ilg"Ci<, Ilnd 
1I"01iid thUg \)0 ns ready fo r lIIutual fertilislllion as tho 
flollers 011 distinct pltlllts, W(,rll it not for tht' prepotency 
of pollen from Illlother Yllri('l~·,· 

He'-enil mril'ties of the mriillh (lfuphanut .... tit:us), 
Ilhieh jg mod('rntclr sclf ... fcrtilt' when ins('ctil are ex
cluded, were in flowe r at tho sallle tillle in my gardell. 
Seed WM coll(·ctcd from one of them, !lnt! OU~ of twenty ... 
two seedlings thus mised only tllelve \Iere true to their 
kind.t 

• A .. -rite. iu the 'nan]",n",.,,' 
Cbronida' (185.;, 1'_ 7!!O) .. )~ 
tllatha],la"k'd .. I.e.] {>ftll.nilll 
llru#karopa. Rnd or tope (11. 

IOCIp ... )clOiiQ togcth';', .. nd ..0 ... 00 

the....,d8 or Il.e r"rlne •. Thu 
r<,.u]t ....... t]llIt'(·III't'elyenellee(l
ling "I'll t.n •. ' to Ih ~ind, an" 
1Cl,·~"'lel""',lyrci\e1U ... l(d ml'e. 

t l)uhQlutl,u qllo(lteU byGo.l ... 
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Thc onion produces a ],lrge nlllllber of flowers, all 
crowded togetller into u large globular head, each 
flower hu\'ing six stu mens; so that the stigmas reccin' 
plenty of pollen from their O\Hl anu the adjoining 
lUlthers. Consequently the plant is fnirly self·ferti l£' 
when protected from insects. A blood·red, si lver, 
gloLo and Spanish onion were planted near together; 
and seedlings were raised from each kind in four 
separate bcds. In aU the beds mongrels of various 
kinds were nUlllerous, except amongst the ten seedlings 
frOm the blood·red ouion, which included only two. 
Altogether forty.six seedlings were raised, of which 
thirty-ollO huu been plainly crossed. 

A similar result is known to follow with the varietics 
of lllullyother plants, if ullowed to /lower near together: 
J refer here only to species which arc capable. of 
fertilising themselves, for if this be not the case, they 
would of course Lo liable to be crossed by any other 
variety growing near. llorticulturists do not(.'Ollimollly 
distinguish between the effects of variability and inter· 
crossing; but I have collected e\-ideIiCc Oil the natural 
crossing of ynrieties of the tulip, hyacinth, anemone, 
tanullculus, stmwberry, LeptolJiphm~ androsw:eus, orangc. 
rhododendron and rhubarb, all of which plants I believe 
to be self-fertile.- ~rueh other indirect evidence could 

ron.'Oe n:.p<.""",,' iQro,iLI',S(I, 
ma~ei an ~"al~olu Btatclllel.l~ 

.... i~h ,~lhe!};~~d ~IRt~tiip8 11.11<1 
f!o'OIe otilt'r flolI'en, IlOO ('.00>011, 
'OeI'ElIl~e; tom. i. p.2';\!. For 
antmones, • Gard. Chron.' lS,w, 
p.9l!. Fo •• t", ... !>crri""._He.
bert in '·l' ra" .. e1.of lIo.t. Soc.' 
vol. iV.l~ 17. 'rhe OAmeobo;crve r 
"l"'lll'here bpeahof tI,e 8ponta
nw"" I'rOOllling of rhododend,Ot, .. 
Ga!lC<lio mQk,," tho .II,e 1I16t.a
ruent with rt:lIl'cct to 011\1Ir, ...... I 

hll"e myiIClf kno ... n "xten~i\"f' 
" .. tilI!illglOO':' ... "I1rll·iththerommon 
rhuOOrb. ~·"rl.eptooil'bon,Verlvt, 
• [)e,Y"ri<:'k's; l8i;f:i, 1'. 20. l bll\'~' 
nul includ ... 1 in rorligt the Car
Irali"", )/('m''I'hiia. or },ntir. 
rhinUlIJ. Ihe "nrldiellofll'hiehftro 
kooll·ntoc ..... frocly,~IJ!Ie 
th~ I'Iftn18aro Dot nlw~YliIClf
ferhl('. I knoll' nothing about 
Ii ... IIdf_f~rlility of T rolli,," ( Lt·. 
tXIq. ' De III. t't:«>nd,,'io,:,,' ISG'L 
1).V3i. lUahoni ... and Crumm. in 
whiehgencrathe8peeie8intcrcroo 
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be giH'1I Ilith resp(,(·t t(l the extellt to which varieties 
of tue Mill(' species spuIltl1ucotisly intef(!ross. 

GardCIl~N II ho mi';(' soed for Sillo are cOIlI])('lled by 
deurly bou~ht eXj:lCrience to take extraordiuilrY pre
(;jHltiollll llg'llillst illtercrossing. Thus )lCSi!rs. Suarp 
,. huxe lund enSllged in the growth of seed in 110 less 
thl1ll eight parishes." 'rhe mere {net of a I'ast number 
of plantll IJclonging to the same I'ariety growing 
together is II. cOllsid('nlLle protedion, as tho chances 
ure strong in fal'our of plants of tho Slune mrit>ty inier
crossing; and it is in chid port owing to this circum
ShlllCt!, thut certain \iIlngcs hill'O bceome fillllOus for 
pure s('('(! of particular I'Ilrietics.· Only t"O trials 
werc mntle by mc to uscertnin ufter how 10llg 1111 interval 
01' tillle, pollcn from a distinct \'ariety would obliterate 
more or k'SS completely the action of II. plilTlt's OWJl 

pollen. The stigmas in two lat('ly expand('{1 nowergoll 
II \'ariety of cubbage, called HlIgged Jack, I,'('ro well 
('ol'ereU with I)()llell from the 8Illlle plll.nt. After rill 
interm! of twenty·three hours, pollt'lI from the Early 
Barnes Ctlbboge growing fit 0. dii:itnnce was plnccd Oil 

both stigmas; lind as the plaut WliS left 1I1lCOI'erNl, 
I)()UCn frolll other f10llers Oil the Hagged Jilek would 
ccrtniu ly have been left by tll(' bees during the next 
tllO or three days 011 the sallie two stigmas, Under 
these circumstances it 8C>Cmed \'(>ry uulik(')Y thut the 
pollcn of tho Barnes Ctl.buage would product' II.lly effect; 
hut three out of the fifteen plant:; raised from the two 
capsules thus produced Ilere llininly mongrelised; and 
I halc no doubt that the tw('lvo other plants were 

lougI",J,.. Wlthl'flfll'ecttoltAh()"in. 
it;.tl<'.'~·'''OI:ly l)(IOI!>ibl .. lQ I'm
<!ureinUUOI<!<.>Unnytmre·t)(ei
....... s<>f·lI·(J'I"ifoli ... OTrfl"*; 
.ndtbe'.,.ti· .... I!I~ofCti""'n 
.enlbyllerwrl(,AIRarylli,Ia.......e: 
1'·3~)I.014leutla,~lth(re 

""rl'l)('lytilRtpurell('(Mtoouldnot 
be."o.l 

·Wilbl'O'l<p('('ttoM_Sharp. 
_·(;."lel ...... ·Ch .. 'n;,.I .. :I8.'i4l, 
p..1<:!:J, ),ind]ey"'TheoryoC lI(lT' 
li",,]IUI'1:: t~ :1I9, 
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nfrl,{·ted, fur they grew much more \'igorou8ly than the 
Ij('lf-fl'rtiliS('(1 Sl'l'tllinft8 from the Hugged Ja('k pluntet.i 
IlL the illlme timo IIlld Ilml('r the SlllllO cOllllitiun~. 

~l1dly, I placl'd 011 IICH'n.1 illig-mil.!! of Ii iUl1g.st~'I("{1 
eo\\sl ip (Prillluiu t:eri.) plt-nty of polkn froIU the 8<11I\{-' 
plllllt, and after tl\~·nty.lour hours add{'<1 80mI.' from Il 
short-stvled (lilrk-red Polrflllthus, \\ hich is fI nlriet,- of 
tho co~·slip. l'rum tho' Honors thlls tn·tltro thirty 
8I.'C<llings were mi:>l.'ti, lind lill these without exception 
bore n..->ddi~h flowers j 80 thnt tho CfiL'<.'t of the plant's 
Olin pollen, thotlgh plnec<1 011 tho sti1-{mns twenty
four hours previously, I\lUl quite d~'strl)yt'41 by that of 
tho n:.'ti VIIriety. It should, hOIl('rel', lx' O~t\'('(llhut 
th(~ plants are dimorphic, and tbat th(· &t'<'Ond union 
was a ie<,;itimate one, "hi!,;t the first 1\1\8 i\ll.'gitilllfltl.': 
hilt flowers illegitimately fertilised \\ ilh thdr Oll-n pollcn 
yi('ld a moderately fair supply of 8e<'C18. 

\\'0 havo hitherto considcred ouly tho IJrel)()tent 
fertilising lXlwcr of IKlllen from a distinct variety Mcr 
14 plaut's OWIl IXlllell,-both kinds of JXlll<:n bein~ 
plllCC<l on the Mme stigma, It is a mu('h more r(·· 
markublo fuet that l)()lIen from unothu infli\·idual of 
the Mille mriety is !l!'t'potellt over R 111l1l1t's own IXlllen, 
liS sholln oy we sllJ>criority of the s('('(lIinf!~ miset\ 
from 8. cross of til is kind o\-er seedlings from self· 
fertilised flowers, Thus in Tilble8 .\, H. und C, tilC'rc 
nrc at Icnst fifteen Sl)CoCics whieh nre 8eJr-fertile when 
iUS(I(ltilllJ'C cxclmicd j 811d this implies that tll{·ir stig:ml1s 
must receh'e their owu pollcu: u(,H'rtlwless, most of 
the seedlin!,"S "hich were rnised oy fl'rtili8illg: lhe Ilon· 
castmted flowers of th~ fift('('11 sp<'Cics \lith pollclI 
from another plaut 1\('1'0 greatly sU jleriur, in heig-ht. 
\leight, I1ml fertility, to tho scif·fettili.'!t.'ti ollispring.· 

·TlIelI6I1~n'l~i~"OOIl&i.lor an, IIHft(J,I,j",,,,,"IM.dowgl .. rii, 
n __ ift. oI.Ircu:m, Ji(.ro .. 0(1"",,'" P"I"'cw rj".", n ......... 0C0ikrt.., 
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FOf insbllJee," ith IJI(IIna!f(, l'"rpurea O\'cry 8ing:1C' illh~r
("ro&;('(l piiUlt cxcl,."lt,d in hci~bt its IK'if-fcrtiliscd 
opponcnt until the sixth g-cllerll.tion; ond ItO it WIlS 
II itl! Mimulus iuteus until the fourth g-('I\erotion. Out 
of ~ix j)ttirs of cl'I)~'i\'41 nud IK'lf-ft,rtiLised l·lIbbn~C!I. crery 
0111.' (If Ihe fonn('r Ilns Illllch h('f\\i('r than the latter. 
With P(ljI(lt"eT t'(l9UlIl, (lut of tift('('n ptlirs, all bnt 
t\\O uf the C'1'()S:;('i\ pliulIg wc-re taller than their self
rl'rtili~('<i 0PI)Qnellt~. Of ci~ht puirs of Lup'''u. ild.eu •• 
all Ollt 1.110 of the ('r()S~('d llC'ro tall(>r; uf eig-ilt pll irs 
of ]Jtla vulgaris ullimt on('; Ilnd of fifh'ell pnirs of Zea 
Ill!).!!' nil bllt tim Ilere tnller. Of fiftN'lt pnin. of Lim
nalltll~ t/IJU9iwtii, alld of !j('w:n pairs of LvtlAc(! ItIfit'(J, 
I'H:ry sin~lc cto;...('(1 plaut \lllS taller than it~ lW'lf-fer
liii", ... 1 0PI)QU(:lIt, It should also be obS('rl'cd thnt in 
Ih{'~l' experiments uo purtieulnr Cilf('WHR takl'll toefO&;
fertilise the HOllers illluw<iinl('ly after tlll'ir cxplinsioll; 
it is thereforC' almost c('rtuill thot in milny of these 
(',\):;(,S SUIll(' pollell from the same ilow('r will ha\'c 
ain-Mly fullen Ull 81l<\l\('t('(\ 011 th(' stig-mn. 

Tlwl'(' CIlIl hurdly be u doubt that St'H'ml other 
SIM'('it'iI of "hid) til(' erOS:!Cd 8(.~'(lIiJlg8 ntt' mor(' 
\i;."Orous tillm the IK'lf-fertiliscd, as shvllu ill 'l'!lbles.A, 
H, nnt! C, besjd('~ tho ni.M)\(' fifteen, lIlust 11In(' rt'Ceiw!d 
lill'ir Olnl I)QUell lint! Ihllt from another plollt at n('orly 
tll{' MllIt' timc: ond if 110, the sallie f('ll\nrks us those 
jUlit givell ore applicublc to thew, &oaredy any result 
from my cXI>crimenls hns 8utpriS(.,() nl(' 80 mud) ns this 
of till' prcIXltt'IlC')' of pollt'u from 1\ di~tillct individual 
urN l'fU:!! plnut's OIIU 1),111('11, as proH'(1 hy the greater 
cou~titutiunill \'igour of the cro:.M'd s('t'(lIings, l'he 
1'l"j(]('lIce of 11relM..>teu('y is here tlcdu('t'l.l from the 

"olllhllia " ......... lori!oU'" Lac
I~CfI"'Um.aDdaa .. /I,.. 
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compnratinl growth of the two lots of seedlings; but 
we hllYe similar evidence ill lnUIlY cases from (1)(' 
Illuch greater fertility of tht) llon-custmted flowers on 
the Illothcr-phlllt, when these receil'cd lit the same time 
their own pollen and thut from a distinct plant, in 
comparison with tho flowers which reeehcd only their 
own poUen. 

From the various filets now given on the spontanC()us 
intercrossillg of "Iifieties growing ncar together, and on 
the effects of cross-fertilisillg flowers which are self
fertile and have not been castrated, we lllay conclnde 
that pollen brought by insects or by the wind from 
11 distinct plant will gencrally pecI'eut the action of 
pollen from the same flower, eYen tllOugh it lllay hal'o 
been applied somo time before; and thus the inler
crossing' of plants in a state of llaturo will be greatly 
favoured or ensured. 

The cilse of tl. great tree coyered with innnmerable 
bennaphrodite flowers seems at first sight strongly 
opposed to the bel ief in the frequency of intercrosses 
between distinct individuuls. The flowers which grow 
on the OPIXlsite sides of such a tree will bayc been 
exposed to somewhat different conditions, and a cross 
between thcm may perhaps be in some degree benefieiid; 
but it is not proba.ble that it would be nearly so benc
ficial as a eross between flowers on distinct trees, as we 
lIlay infer from the inefficiency of lXlllcn til ken from 
plants which have been propagated from the same 
stock, though growlng 011 separote roots. 'I'he uumber 
of bees which frequent certain kinds of trees when in 
full flower is ycry great, ami they may be seen flying 
from tree to tree more frequently than might 11111·e 
bren expected. N cI'erthcless, if we consider h011 
numerous lite the flowers, for instflnce, Oil a horse
chestnut or Iime-tr{J(:, un ineompnrablr Iflrgc.r number 
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of flowers must. 1)(1 fertiliscd b~' pollcll Lrollf!ht from 
uth('r flowers on tho smu(' tf{'(', than from flo\\('rs on It 

(listinct tree. But we should benr in mind thnt \\ilh 
the hQrse-chestntlt. fur installC('. onh' one or two of tlw 
S(!\'cmlilowers un tht' 81lme pe<iuueie prod1l('(l a !I('(!(\: 
/lnd that this S('C(i is thc product of only one out (.( 
S(!\'cml o\'ule!ll\-itiJin till' same omrillm. XOll' wc know 
from the cxperiml'lltB of l i('rbrnllud oth(>rs· that if one. 
flower i8 fertiljscd with pollen whieh is morc emdent 
dUUl that applied to til{' other /lowers 011 the same 
pcdunclc, the lnttcr oftl'n drop off; fin(1 it ill prohabl£' 
that this would ()(.'('ur with many of the 8('lf·ferti liscd 
flow£'rs Oil Il largo tree, if other and IUljoining /lowt'rs 
were cross-fertilised. Of the flolll-ersnnuuAlly produeed 
by a great t:rec, it is alJll~t Ct'rtuiu that a large 
number would be !l('lf.fl'rtilised; ami if w(' fiSSllllW 
thnt the tree produced on ly,jO(l floners, find that t his 
IHLmber of ~s were r('(lu isitc to k('('p lip the stock, 
80 that nt least one !S£'e(\lillg' should iU:fl'after IItrllgg:11-' 
to maturity, then a large proportioll of Ihe S('P(\Iill~ 
,,·ould necessarily be deri\'('I1 from 8/.·Ir-ft·rtili ... ..-1 se«1 ... 
But if ihe tree alluually produced W,UOO flO\\{·!'8, {If 
which the self·fertilised dropped off without yielding-
8eeds, theu the CroslI·fertilised flow('!'8 lIl ight yi('hI 
seeds in 8umcient number to kC<'p up th(' 8tO<'k, and 
lll08t of the seedlings would be vigoroull from lK·ing 
the product of a CfOSi! betWC<'D distinct illdi\' iduols. 
III this manner thl! production or a Hlst number or 
lIo\\er!l, besides serving to cntice Ilumerous in8('CU olld 
to ('()mpellSllte for the a('Cidcntal destruction of many 
lIo\\ers by spring. frosts or otherwiS(>, wou ltl be a n~rr 
great ad mulage to the apedes; fllIll \I hCII we behold 
ollr orehnrd·trces OO\'CrN with a white sheet of bloom 

··\·.,i.liooQno:W))ome.tbtiOll,·eI'.uii.:!DdediIYOl.ll.p.I~"'1. 
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in tho silring, IH' shouhl not rl\l~dy f1C<'IIM' naturo of 
WlI.Sl£'full'XIK'udituK', though Nml)ftrntireiy lillie fruit 
i!'; produ('(.'(i ill the autumn. 

Allel1lojlhilOUB Plan/s.-Tho Illl.turo and relntions of 
plants \\ hic'h arc f{,rtiiiscd by the ,. imi have been 
admirobly diseusscd by Delpino· and JI. 3Iull('f; and 
I haH' aln·adv mRde /IOmo remarks 011 the structure of 
their flowers "in ('ontmst lIith those of cntolllophiloliS 
sp('~:,il'll. 'J'here is good N'MOIl to beliCH' that tho fil'llt 
pl!tnl ~ wllich ilppcurcd on this earlh were cr~'pt()~ami(' : 
lind judging from \I hnt now 0('('111'8, the ma\.- (erliJising 
clement II1I1:;t either Iu\\'o 1XlSS('!i.-;ed the 1)()\I'cr of SpOil

tunCOIlS mOl'cment tIJrough the water or ol'or damp 
sun3l'c!<, or I)tH'O Ix'(-'n carried Ly currents of water to 
flU' (t,mille organs. That some of the 1Jl():!:t ancient 
plnllts, slI('h ns fem!!, possessed truo sexual organs thert' 
c!UliJUrdly be a UOllot; find this shows, fiS Hihlehmnd 
remorks,t lit hOIl {'orly Il. period the BCXC8 weresepnmtcd. 
,\$ 80011 lUI pw.nu become phnnerognmi(' lind grew on 
the dry ground. if tbey were c\-er to int{'l'('l'OISS, it would 
be indislW'IISilblo thnt tbo mnlo fertilising dement 
shou ld 00 trnnsl)()rtcc.l by somo means through tho 
nir; ane! tbo wind is tho simplest lIleallS of tnlUsport. 
Thero must also haH) beoen a period nhell nillg("(1 
illS€Ctsdid notexi~t,llnd plrllll>lWOllld nouh('11 hnve been 
render('(i entomophilous. Even at a SOIiW\Ihat latN 
period the mOn:! SIH.·einl iJ;(;(1 orders of tbe! I ),mclloptcm. 

-\)toI,.lnn, '1'Ilo-'nuioni 

~~'~; l~i'~R~~~;i ~~\~""::'l~: 
.... jrJt\o aQem"ftlo.'.k. 187 1. lL 
.l1w.k-r,'I!;" IJer.,...!JtunK,' le. 
pp. ~1:t.H~. 1Iolb1be.e.nth ...... 
refft&lk Ihal I'lanu mu.ot I"~e 
J.,e(,u .U(·tw'l'l,ilnUf b .. :fOl'ft lI~y 
.. em cnt."""l'hilnU!L II. 'MOlier 

r".t1I~rdi..:~ln"Hryin. 
,,,,..,_Iing manter the ,tel" b~ 
yhleh ultt,mnl,hll"UI flo'H',... 1M" 
... ....,nectarit..·I'(Iq.Il,lgrad .. lIy 
",",uirtdthei'l'_t.utldure 
Ih""'lj:1t Ium._he benclki",1 
chan):,(", 

t'Oi,'G~ltl(\<'htc"""·erthrll • 
nog;l8(li,I'II.I>!_OO. 
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upidopkm, and niptera. which nre now ('liie8y oon
eerll('(1 ~ith tlw tmnsport of pollen, did IIOt. ('xiJ!L 
Th('f(·f\lf(' tb(' l'flrli('flt terN'Sulal plant. kl101m to 115, 

11810(·ly. til\' (\milenr and ('YC'allin', no douht "ere ane
mOllhilou>l, like the e~i"tillg 1I1)('('i(,1I of 111<'&0 SElme 
g-rollpll. A ,,('slige of this ('nrly stllte of things is 
lik('"i!l(! 11110"11 I;y some other ~roupil or plant.!! wbich 
are ant'lIIophilollS, as thC!'(' on the whole stand lo",-cr 
in lht" 1K'a1t' ,han (·nt(.mophiloullllj)(!(·i,"l.. 

There U II<) ~n'ftt diflicultr in umlt·rst8nding how 811 

anemophiloull plant might baH' 0..'('11 J'(IlHlered entomo
philooll. J\lllt'll is 0. lIutritious 8uUt!tance, and would 
aooll IlIn(' \IN'n di!'('()\'cred and dt,\·(.ul'(~1 lIy insect..; 
and if all\" I!tllh,·n.1 ttl thcir l.olil'S it "'-1'11111 IlIu-c bN!n 
carril~l f~,m tilt' anthers to the 8ti;rma of the 88JDe 
flol\cr, fir fnlm one flower to onolll('r. oU(lor tb(>chid 
cilart1et('ristiCIl or tho pol1l'1I of ll1H'mophilollS p11mts 
ill its illooller(>n(.'C; hilt pollen in this Shttl' cnn n(lbero 
to the hairy bodi('fl of iuJle('ts, as "0 IK.'e ~ith some 
Le~uminOllll:·. £rical'Cft", and )1('laast .. [N\('( ... •. 'Ye ba\'e, 
h01H.· \W, o..·tI~r t·,-idcuce of the f'" if,ilityof a tmn
&itin[) lor til(' 81,,0\'6 kind in certain pllUli' hl'ing- uo" 
I'crtili!lt'(1 IHutly hy tbe wint! RUt! [Nlrtly hy insectA. 
'rho etlllllllOIl rhullarb (llht1'lIl 1"hal'OrIli~lfI) is 80 far 
in an intl'fmediate condition. tbM 1 ba\'e eeen mam
J)ipt('fft iill('kiu~ the Howc"" .-j,b much polll·n adhering 
t(t tbt'ir bodi('fl; and yet. the )loll{'u is 110 incoberent. 
that ('Iollds of it are ('mittell if tIl(' plant he gently 
shaken Oil I~ Slll1lly llay, SOIllO of wili('1i could IUII'dly 
fail to filII 1m the large Sti~Ill(l1i of the llt'ig-hht)lIring 
I1<1\H·I'!il. J\('('()rdiul! to Dcll'illli allli 11, )Julll'r: lIt)lO{, 
6I',>('i." uf 1'lalltAj..'O are iu • lIimilar intcrm(.'tiil1tc 
t'o.tlllilion. 

• 'Ole IlefrueiJIIIIII,'.t:C. p.SI2.. 
2 D 
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Although it is probable that pollcn Wll S aboriginall y 
the solo attnlction to insect~, and althoug-h lIluny 
plants now ex ist whoso flowers are frequented exclu
sively by pol!pn-devouring- insects, yet tho great 
majority secrete nectar ns the pltipf attmction. 31any 
yc;u~ flg"O I sug-gcstp{l that primarily the snccli;lTinp 
matter in nectar Ims cxcrott.'{l· as a waste product of 
cllf'mi("fll changes in tIle sap; and that "hen tho ex 
cretion happened to occur \Iithin the 011\'0101'('8 of 11 
flower, it wns utilised for the imporllmt ohjcc.t of 
eross-fertilisutioll, being subsequently much increased 
in quantity Iwd stored in Yllrious l\"!Iys. T his ,·iew 
is rendered prohable by the loal'es of SOllie tre('s ex
creting, under certain cJimutic conditions, without tho 
aid of special glands, a sacchluinc fluid, often cnlled 
hOlley-dew. This is the ease with the lenves of the 
lime; for Illthou~h some authors have disputed the 
fact, a most enpnblo jud~e, Dr. :l\[axwell ) Insters. 
informs me thiLt, nfter b:-ning heard til(' di<;cussiolls all 
Ihis subject before the Horticulturnl Society, he feels 
no doubt Oll this head . 'rho lea\'e~, as well us the 
cut stems, of tho manna ash (Fra:rinus ornus) secretf' 
ill a like Illanner Sllccharille matter.t Ac('or(ling to 
'J'rovirullus, so do the upper surfaces of the kaves of 
{'arduus arctiaides during hot weother. :l\Lany alla
logons facts could be giYell,t '1'1Iere Ilf(', ho\\"e,'er, 
a considerable uumber of plunts whieh benr smull 
glnnds § 011 their lenses, petioles, phyllodin, stipulcs. 

• Xe<:tar ... 88 Tc'W1r<lcd by 
De C;'Ddoll~ lind OUDIII 81 lin 
excretioo, l1li ,tal.(>.(l by ."Marljnut 
in' Annoi de~ Se. Nat.' lSi2, tom. 
xiv·I,·21!. 

t 'GanLChron.' l Sj(l, p.242. 
t Kurr,'l'nie"uch"nll"en nbc, 

die Ued~utung d~r Nektarien.' 
1!(.1:J.p.lI:;. 

I W Ii< f 

§ A iar;:-clIumbcrof CILS<'O! ftI"C 
Il"i'·eu hy Dd1,ino in th~ 'Bul
ktino Ent ... "oi{lgieo,' Anno vi. 
1~7i. '1"0 Ih1"'e m~y be added 
th08(l gil'~U in my text. u wd\ 
n8thencretion of """"harino 
mlltter from the calyx of 1"'0 
"1>eci~80f Iris, "ud fro", the b......,.. 
tel\lofeertainCrchid_:&eKurr, 
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urnctcre, or flower pedulI{·]es. or on the outside of their 
caIYli:, Hnd these glands lK'Crele minute drops of II sweet 
fluid, which is eagerly BOught by 8ugtlr-lo\'ing insects 
sllch ill! lints, hive-bees, lind wil.SpS. In tile case of 
the glund~ 'Ill the iiti)Juleil of l'icict salim, the excre
tion lII!lltife~tlr depends on clJ'lngcs in tho sap, COII
S(l(luent 011 the sun shining brightly; for 1 repeatedly 
observcd Ihut as soon liS the sun \\115 hidden behind 
clouds the 8('cretioll e('ll.!il"ll, fLIl(l the hive-bees left the 
field; but flS soon' as the SUII broke out ngnin, they 
returned to their fellst.- I, h(\\-e oll!\('rved IIll1LlUll(JgOIiS 
flld with the secretion of true llet'tur iu the /lowers of 
LoiJt>liaeriI1ll8. 

Delpino, howel-er, 1I111intnins thllt the l}Ower of 
I!('('rcting n ~\I'eet fluid by lilly eXlm-flonll urgun hn~ 
1.)(.'('11 in ('\"l'rr CllSe 8pt'dllllr ~Ilined, fur the !;llke of 
(lUl'IlCtillg !tilts nlld WIlSpS liS ckfcntlcrs of dIe plant 

'&l~l1tungdtt~lktariell:iS33, 
pp.2,j,2S. Uelt.i"" ",fe .. ('''i_ 
e&11I~.' p. ~~I) "' .. $;'II,I.r 
r1"retion by m.nycp'l'hytai or
~hid~ (lIlt\ ]MI!IoI;Otl-t\o\\'CI'II. Mr. 
iw.I!.'Cr~ h,,~ ""'11 1Il11~h 110("«' 
Ilet:tctotifrollltliuiJuBelIoftho 
~OW~t-Jlotl"ncl~ill'If\'u"ilhL r.ink 
•• ystbJttheol1iye11U1l\'\cof" 
h"llOpel"iolJJl lI,ctary known to 
hlll,",Ulcrll.ll)'lIttheoo.,cof 
IlioHo"'ol'>l"f('Mroniadff''''''''/u, 
)0('0 ·11(·"Ortil on Botany, 11,,),80-

~~:l~,~,~~~; ~~gO~~'h~n!:%: 
Jorth"slnwl)"'PIICRreo.lbyJ{oinke 
('Giiltin~n N'l(:llrichto",' i~7:J, 
1I,~:!5), ... ho.h(j\\,illh"t in IIllmy 
]'1,,"I;,lhe tll'''or theill'rmlioUII 
on the t ........ '" in Ihu bud t-r 
~lan<h "'hieh III't'rete only at. 
'-cry early .go", and "'hkh hal-C 
Ibu ""me motpho\ogic,,1 ~1"'~I"re 

~~t1 ~~'\~:h'~~~::';·~~~~~f.o ~~:'~~~~~: 
""crdi"s: "I!wd. '"' tho JlCtialo~ 

of Pr.n", ar;~ .. RI'(' IIOt do~e-

:l:t!ra~.!y v~~ t:.ti~htl)~,,?::' 
They are h~ ..... lf'IJ1O"."·ilh tI,,,",, 
Oil tho IICrn,nOlli of II,~ b1."ll~ of 
tho "''''10 Ion""', ,,~ .h"wl\ by 
lheir.trlll·tllronn,lh,vtrllll.ili.)!)
forll1;'; I", III" l()w"'\l<CrmtiolLiI 
oothol,ladNufm<.>-tofth"J, .... -es 
IIC(!rete ,,,-,,,tar in~t.1I.1 or _in 
hnn. 

-Jll1Ibli.<h''l\IIOridlloliooof 
Ihi~ea.o>intllc·G",..LCh",lIidc.' 
1t;;)5, July 21, 1'- "~7. 111,01 ".ner
"'''t.I.II'l1<lufur!h"rll~''"Wm8, 
He.i,[t·t thu I>i",·-I>.-c. IIl10ther 
BPC<:j,·. (If 1,.,'C. " moth, ""!~. '''ltl 
t..-okind .. of lIiL'>lbuckl'tllhe 
drop" ornui<iontholtipl1les. 
'1'he ilU'gHdrop" 11\.>\00 oweet. 
TI>e"in'-hl",;!lIcI·,·r"~"" l""kOO 
.t Iho tlc..-t .. ..-h;~h "-em O~II 
nt the ""me lima; .dli]',t t.,o 
.[X~i,,. of hllln')le-~..,," negk~tl~1 
tho] ~tipllli'll ""J \"I.it~d o',[y tho 
Howe,,,, 
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ngninst til('ir encmies; hut I hnwl nO\-cr seen nny 
rCM<)Il to belieye thnt this is 110 witb. tb.e tb.rce sl)(>('ics 
obs('n'('d Ly m(>, nnffi(>ly, PJ"untul larm'Jeera8wr, J"icia 
salim. nnd J~.f(lba . .No plant is 110 little nttacked by 
cllcmi('S of nn\' kind ill! the common bmcken-fcrn 
(Ptel'i8 (lilllilill~); und yet., us my 11011 :Francis hus 
discoY('red, the lurge glnnds nt the bases of the fronds, 
but only whilst YOUIIg', excrete much sweetish fl uid, 
II hich is eagerly sought by illllumenlLle ants, ('\liefly 
belonging to ?llyrmica; and these ants certainly du 
/lot S('T\'C ill! a protcction against nny enemy, Delpino 
argues that such glands ought IIOt to be considered us 
('xel'('lory, Lceuusc if they were so, they would be 
present in e\·ery spedes; but J ealluot see much (or('(> 
in this urg:ulll('nt. us the leaves of some plants cx('rCI/' 
sugar only during certnill statcs of the wcnther_ 'L'hat 
in some cases tile secretion serves to attract insects IlS 
defenders of tho pllln!, nnd llIay han) bocll deYeloped 
to a high degree for this spe!<:inl purpose, 1 llUve not 
the lco.st doubt, from the obsen-utiOlls of Delpino, 
und more especinlly from those of Mr. & It on AC(lcilt 
splueroeeplwla, and on passion. flowers_ 'I'his acucit~ 

likewise producc8, as nn udditiOllil l attraction to Rnls, 
smull Ixxlics contuining much oil und proioplnsm, and 
IInalogous lxxlit:'S am deyelopcd by a Cecropil\ for t h{' 
Sllllle purpose, n.s described by .Fritz MilliN_-

The excretion of a SlIcct flnid by glands seated 
outside of a flOWN is rarely utilised us a menns for 
('ross-fertilisation hy the uid of insects; bnt this occurs 
Ilith the braden:: of the Murcgnwiucero. ill! the lute 

• 1I1e. nell bu given a mo.;t ~mpill, 1O6' XlltUro; 11m;, p. :3<11. 
inll'rt'.tiop:aeoounl'·'lboXatu- lIylOoJ.-mneiAhude«:rioo.lth" 
mli'! in Xi<'are.~UI\.' IS.I, p, 218) micT08<'<Illiool ~tructuroll!ld do,'c-
or tho l)arBnK"ml import .. nNIOr lor~nlorth.....o .. o"derrulrood· 
IIOU u dc·r ... ,dcn or tho .. bo ... ) bodicoiDa llaper l'llao.l bcforothe 
Acacia. Wilh I'<ll!pcdiothe(k. Lino~-an8ooiety. 
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Dr. Crii~('r inform~·,i m(l from 1l.C11hli ohs(·rmtion in the 
'V('st Indie!l. ilnd liS J).·lpino infers \\ itl! Illuch 1l(~llt(·n('...;j 
from the relative I)()!liti()u of the !l('H'ml pnru of their 
flowers.· )Lr. j<'nrrN luLti allt!) ~ho"l1 t tlilit th(lllow~'rs 
of (:oronilln nre curjously lIlodilil'fl, !WI that Ixo<'3 IMy 

fertilise them \\hilsL slicking' tlJ(> flui(i ,"'('fewd from 
du.' outside of th(' (·nlp:. It furth(·r apP"i\r'!I pruooble 
from the o!)S('n"nti()lls of H('I·. W. _'.I ... ·i/thtnn. thai the 
fluid 1W abundautly lk'Crt'h~1 by ,glumls (III til(' phyllodia 
of the Australian Acacia IfIrI!lllijiM. "hiI'll stlll"l lI('lIr 
the flollers, is conll('Clt'(\ lIith their ferlili,ultion.: 

' I'he lUnilullt of polJ(,1l produ('t'<i by ant'lIlopldlolis 
pltlnl~, and the tli~tlH1C(' to \Ihit·h it is nf1('1l tnms· 
lIorlt'd by the wind, an' both !lllrpri.ilin~I)· j:rr(·lIt. :.ur. 
1In.'&11l found that tht' wt·ight of 1)l)li"n pnHhl('(~1 by II 

single Il\ant of the I.mlrush (Typllll) \\11'1 111 ~mins. 
Huck('lfuh, of POU(,Il, ('hil·fly of COllift'rm lind Gra
millen', hnl'o UcelJ SII('Ilt 011' the dp('k~ of "('~~plll ueu,r 
tho North .lmcricnn shore; !Iud ' Ir. Hil{,v 1ms 8{'('U 
the ground near ~t, I,,;ui~. in )li~~'Jllri, {~H'n·d "ith 
1'011<·11. I\A if sprinkh .. 1 II ilh sulphur; and th(·f(! was 
guod n'MfJll to lx'li{'le that this hall lH"'n INlII~JlOrted 
f ... :J1Il the pine·fort·,.;t.!! nL It'U:lt -Joo mi\,'~ to tli(' 1M/Uti!, 

n.(·fII('r hns set·n tilt' HlIow·fil'lds (Ill tlw highr·r .'Ips 

• 'tTlt. 0-.... ....,. OiO(lpmla,' 
Hk~-I~I, I' I·~~. 

t'S.lur.·;lliil,p.1f;9. 
:' ,\"""L.I.ndll.g.ot:s:.t. 

mo!:""l.s,1.11!t;.;,p"II. I" 
m, ",ork on d, .. ·.·ert,l;.t,(>n or 
O",hld.,' .,wI. in &,.,oer ... boo .. 

~E~~~r?I~~~~1:ll;~7i·!~: 
Jd".I.t,tM~hl.llpotII('-•• nldlU'" 
flO " .... ·Iar i .... ,,,,.11, .'(',tI.~1 10, 
il: b"IILal iQM!CIJ pen'·t"l~ tho) 
iu" ... _/\.aDd.u.·k tiloU"iu 
COIltailleJ I, the IlJtcm:lJul~r 

'1_ IfurUlf'f'Ul(l.:'l ... ted',in 
1 .. "_ "r •. ",,· "Ih'f nre/.ld. 
"'·hio-h.Io .... t.· .. ;WlK't·Iar,tbal 
in ....... ", ... "IIl."!.I"'llu, .. ;.,wI. 
,h" ,u,::~,,"I"011 I". .i,,<'O 1.>0'(:11 
l,roH~llr\It', II, 'hilJ.r.".llld· 
\.;110 hII .... DO" .1.·"." U.at l(lme 

~~J~~~~~0::;,·r·~:~~~lf5i~ 
0I11loi. h • .,. •• loaH' 1~~,O) .. lll·<: .. ~1 
b, 1)'·IIM'~' ill hi. ' l'I!. (»-t-.v.' 
l"'rtH. f_·, ii. tlliJ,I'I~~:.I-C:.I. 
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similarly (lustC!d; anti 3ft. HlncklC!y found llumerous 
]Jollen-groins. ill ono instlmC(l 1200, ndlwring to 
stieky slide~, which were sent np to (l height of from 
.")OU to WOO f('{'t br 1lH'.ms of II kite, and then Ull' 
('on:'re<1 uy a "1)('('i;,1 mechanism. It is remarkablo 
tllat in these cxp(.'rimcnts there were 011 an o.venlgo 
ninetc{'n tinw~ liS llUllly pollen·grains in the IIlmosphero 
nt ihc hig-her thull at the lower lenlls.- Considering 
these f;lCt.~, it is 1I0t 80 surprising flS it at first nPr)(!t1rs 
that all, or IIcurly all, the Btigmllll of allcmophi lollS 
plants shoul,] receive pollen brought to them by Illero 
cllllllce by the wind . During the cady pllrtof summer 
evC'ry object is thus c\ustt:!<1 with pollNI; for illstallct', 
I ('xllmined for unother pllq)()S(l the InJx.IJa of n Inrge 
llumJx.r of flowers of the ny Ophrys (wh ich is rarely 
\' isitro by insetts), find f(lnnd on nil very lIlany pollen
grnins of other plflnt~, whieh had ~n caught by their 
H~hcty snrfllces. 

'f he extraordinary quantity I\nd lightness of th(' 
pollen of IlIlC'lliOphilous plunts IIrc 110 doubt both 
necesS/lry, I\S their pollen has gC'lIemlly to be Cflrried 
to the stigmas of other tUHI often disllmt flowers; for, 
as we shall soon SN', most allclllophilous pltlllts have 
their sexes sepllrnted. The fertilisntion of these plnnts 
is gellerally aided by the stigmas being of lnrge 
size or plumose; nnd in tllO case of the Coniferm, 
by the nnked m'ules secreting Q. drop of fluid, lUI 
shown by Delpino. Although the number of Ilne-

• F,., lh. 1.Il\8ila1l·~ olo!ier'· ... 
linn. oro 'An",.I ... ,,,I :Mag. or 
Xat. II;~I.' "01. ,·iii. l ;lle!, p. IO.~. 

I n the·~orth.\mer;""n Jouro81 
or~';~n("t':Jall, IIUe!. therei3'''' 

~':I!k: ~~'A R !~~~~t·'el~l;~ 
'~'iflh R'p"rt on the No:..io", 
J n~""of:Mi"touri,·18i:l.l)·86. 

KO'lllor. 'Die St-hubmittd dOl! 
l'ol1 .. n,,' 1";3, p. G. 'I'hi~ author 
hu.I""~t'r.n • lake iUlheTyrol 
"" <'<Jvcre<! with poll"n, that t~e 
... 'crllolollglorRl'p"areolhiU<l. 
)1r.lIIa<-klty.'Elp_rimenlai lie
_T('hell on lIay-ruver,' 18,3, 
I'll. l:i~, 111-152. 
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IDOl'hilollS sp!'('ies is small, as the author jll~t quoted 
n:'Ulark<i, th~' number of incli,'iduo.!s iii Ill.rf(e in com
pari!tllll with that of entomophilolls IIJlI.·cics. 'fhii! 
holll'l g<Jt.wJ. (OSIM'Cio.lly in ("old allli t('mp('mte regions, 
\\'11('r(' inS('('liI IIro not so numerous liS under 1~ 1H1nner 
climate, lind wll('N) consoquent ly ('ntomopldlolls plllnts 
litO I('$s f!l,'ollrnbly situat£'d, We S('Il this in our 
furt'~liI of Conifer!c and otl1('f tref'i, sueh 1\3 ooh, 
bt'('('llt,q, birclu"I, nshes, &c,; amI ill tlH~ Gnllninere. 
l'yp(~m('t·IO. fmll Jllllcnce/(', which {'11)ti\(' ollr lJI~adows 
and 8\1llmps; 1\11 these trees and plnntll Ut!illg fertilised 
h~' til(' "iud. .\1'1 a large (Illantity of 1)I)lkll is wllstet:i 
II)" IUlI'!UnphiIous plants, it is sllrpri~inp; t1111t 80 ruan~' 
YigonmslIpeci('sof thii! kind nh'JUn(liuJ.; lIith intlividunls 
,Imll"l IItili e,'(ist in auy purt uf the 1I"0rld; fur if they 
h!III ix'l'n r{'udered entollloJlllil(lu~, tlleir pollen would 
Imvo been transl>orted by the ni!1 of tlw sellses Ilnd 
Ilppdih'S of ins('('liI with incompnnliJly grellter safety 
thall hy the ",illli. '['hut su("h a C(lIlw'fsiun i,. lX>S.'Iible 
C,m hllnlly be doubted, from the f('marks lat<>ly made 
on the t.·xi~knC(' of intermediate form~; lIud aplmrently 
it hns bc<-n effL'('ted in the group of \I iIlow@., lUI we may 
infer from the nature oftlwir nClln.'st alli{'!!.-

it JJC('IUS at first sight a still more surprising faet 
thnt pillut!l, aftN hnving Ix'CIl OUI.'(> l1'uth·red (,lItomo· 
"hi lOlls. should en.'r !lgain haw' bt.·j"'OlUl· aJl(,llIopbilous; 
lmt this llU~ oC<'I\siolllllly though mrdy oc(>urred, for 
illStIiIlCt', with the common Pot~rilllfl8(tII!IUllOrba.as mlly 
be illft-m'd from its belonging to the HOSIlCl'OO, Such 
('118(',. n\'{', ll()w(','er, intC'lligihlc, as ulmlo:;l all plallu 
rooplire to be ocen.sionnlly inh'rcr\'",j\',I; nllli if uuy 
entolilophilotlll IIIM.'Cies cealled to lx, ,oisih'd by insects, 
it "t)ultl prooobly peri~h unlt·as it were relldelt'd 

• 1I.)IQlIe"'Di8llefl1ld.lulIg,'&e.po If~. 
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allemophilous. A Illallt would be ll('glcct('(1 by ins<'Cts 
if nectar fllil('d to 00 8C'Crete<l, llIuess indeed a Inr~e 
supply of attmctil'O POUCII 1\1\8 present; and fro m 
what we have seen of the excretion of snccharine fluid 
from I('aves and g-lnnds lJeing largely gOl·crtHXI. in 
ge,"cm l cases by climatic innucnees, and from 8Omo 
few flOWers which do not now secrete ncctar sti ll 
retaining coloured guiding.marks, tho fnilllre of tho 
secretion canllot be considcrul 1\8 a vcry ill1probnblo 
el·cnt. Tho salllO result would follow to n cerlllintl', 
if winged insects (l(!tlS(!d to ('xist in any district, ;)r 
bee,mo "ery rilrc. Xow th('ro is only a single 
plant in the great order of the Crueift>fft', lIamely, 
Pring len, which is anelllophilous, and ~hi8 plant is 
an inhabiwnt of 1i:erguclf'1I Land,· Wht'fC there 
are hanUy any winged ins<'Cts, owing probably, u.s 
W!lS suggested by me in the CfiSO of :Uadeim, t/) 

tho risk which thoy run of being blowlI Ollt to sea and 
destroy{'\1. 

.\. remarkable ftlet with r<'!Ipect to nllemophilollS 
plallts is that they are often diclillOIlS, thnt is, they lire 
either monoociOIlS II ilh their sexes sepamted on tho 
same plant, or diwcious Ilith their sexes on distinct. 
plant!!. I n tbe c11\8S )[on(ki~ of Linnrou8, Delpino 
shows t tbnt Ule species of t\\cnty-eigbt genera OTl.' 

Ilnemophilous, and of seventeen genera entomophilous. 
Tn tho c11l$ Diwcia, tho Sl>ccies of ten genera are 
nnemophilous and of nineteen {,lltomophilou!I. 'I'll(' 
larj!{'r proportion of (.·ntomophilollil genei'll in this 
lntter ChL'<S is probably the intJirt'Ct result of insI.'Cts 
hlll'ing tho power of ellrry ing 1>oIlen to another and 
sometilll('8 distant plilnt much more securely dum tho 

• The Uey. A .• ::. .,; .. ton in t ':'tudi IIOp .. tin l.i~lUt.ltJ{io 
'P""" UOYIl18oe.' .. ol.nUll875, .nI'tQOOlo,ldle ";OIUI'OlitaJ,' 11:17 1. 
».351. 
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wind. In the aoo\'e two clll8K'fI tliklon togdher then' 
ar(' thirty-eight an('mophilouil and thirty-six cnto
mophilona gt'lwra; wh(>retuI in th(' grt'flt mass of 
hemlaphrodih' planlil tbe proportion of Ull('llIophiious 
to ('lItomophiious g('llcm is (>xlremdy slllall. The 
cause of Ihill remlirkllblo ditr ... renco III(IY bo attributed 
to unemophilous plnllts having rctnillell in II greater 
degree than the clltomophiluus n primordiul (.'OlI(l i· 
tiOll, in which the sext'S wef(' st'[lUn\t('I:\ aud their 
mutual fcrtilisatioll eifect(>(l by 1II('8I1S of the wind. 
Thnt tho {:ftrlietlt and lowest In("m1x>~ of til(' \'egelablo 
kingdom had tb(>ir !J('XCS S('panth>(I, Il! ill ~till thc ease 
to a large ('xtcnt, ill thc opinion of IL hilth authority, 
Niigcli.· ]t is indeed difficult to 8H,id this con· 
clusion, if we admit the view, "hidl lII'('llIl1 hi~hlr 
prooobl e, tlU\t the conjugalioll of tho .\lgn' and of 
8Omo of the simplcst animals is tll(' 11",t st('P tol1ard~ 
sexual reproduction; and if 110 further lx'lIr ill mind 
til/It II. grt'rtt(>r IUld greal('r d('grt't· of dift','rcntintioll 
bet\\ff'n the c('lIs Ilhich Nnjuglltc Clln be tfacro. 
thus INUlilig appafCntly to th{' dt'H'lupnwnt of the 
two IUlial forUl!l.t ,rc haH' al:;o f!('('n that as 
plants b<'('llllUl more hij:t"hly dl'l-do)lt'tl llnd aft\xcd to 
thl' ground, tbey I\ould be COIUI)('lI~'(1 It) be Il.n{'mo
"hilllu8 ill ordt'r to intetCl'(),.;"'I. '!'IlI'n,fllrt' all plauts 
which ha,-c not since be<>n grt'lltly 1lI0tliil('tI, would 
tend eti ll 10 bc both didinolls and IlnclIlllphiloU8; and 
lit) Cllll thus understnnd the conllexion h\.'lw~1l th('SO 
two stille!!, although thoy appenr Itt /lrijt sight quito 

· ·.:nbkhunll:und~ft'der 
... llI-rb .... Art: 1"6:i. r-2'!. 
t!'eoeth"lntl'_unll:,li~ 

lim on th, ... h,,"'.ul.jeri b,.O. 
Uiit.ol'hllmhLl'~III,Ji.-n 61;.erdie 
noollJll.:nI"'I~kfl .. ngtl .. ~nl!1'd .. r 
Elztlle,' &0. 1876, I'P. : • .'07-219, 

AI .... ~n~lroann. "l'eber .:nt· 
" .. ·blanlE""" l "r,,""i.a,~·M""', 
rlol. J_I,,·bo, .. h; n, I. p. $73. 
AI.., Dr_ A,l),.lel,"Die K,a ..... 
1..ar.AI~~." 'Prlngab<imIo Jahrb. 
( .... 6'1.' n, x, 
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disconne<:tcd. If Ihis view is corre<:t, plants mllst ban) 
been rendered bermapllfodites at a later tbough still 
very elU"ly period, and entolllophilous at a. yet later 
period, llIlInely,iifter the development of winged insects. 
So that the relationship between hermaphroditism and 
fertili&ltioll by Ilwans of insocts is likewise to a certilill 
extent intelligible. 

Why the descemhmts of phmts wJlich wero originally 
dicctious, and whicb therefore profited by always inter· 
crossing wid.l another individual, should have been 
convertcd into hermaplnodites, lIlay perhaps be ex
plained by the risk whieh tlwy ran, e;o.pceially as long as 
they II ere allemopbilous, of 1I0t being always fertilised, 
nnd consequently of not lea\'ing offspring. This hltter 
cril, the greutest of ill! to IUly organism, would have 
been mueh lesseued by their becoming hermaphrodites, 
though with the contingent disndvllJltllge of frequent 
self-fert ilisation. By what gradullt(}(l steps IUl heflllll
phrodito condition WI\.S IlcqllircU 11"0 do not knoll'. But 
Ire can see tbat if a lowly organise<l form, in 'Ihiclt 
the two sexes \leTe represented by somewhat ditTerent 
individ uals, were to increase by budding either before 
or aftcr conjugation, tbe two incipient sexes would 
be capable of appearing by buds on the $ilIllC stock, 
as occasionally OCCUTS with various ehamctcrs at the 
present day. 'I'he organism would then be ill a 
monrocious colldition, and this is probably the first 
step towards hermaphroditism; for if very simple 
male nnll female flowers on the sallie stock, each con~ 
sisting of a single stamen or pistil, were brought dose 
togcther and snrrouJl(l('(\ by a COllllllon envclope, in 
!leaTh' thc samc Tllllllller as with the florets of the 
COllll:..osittC, we should luwe 111\ hermllililrodite flower. 

There seems to be 110 limit to the chungos \lhich 
organisms undergo nnder ehanging conditions of life; 
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nnd some hermaplnodite plants, descended us we must 
bcli('ve from nboriginally «iclinons plnnts, have had 
their S('X('S ngllin sepnmted. That ulis !Jas occurred, 
'Ie mny infer frolll the presence of rudimentnry stamens 
in tho flollers of some individuals, and of rudimcn1l.u), 
pistils in th(' flowers of otil('r indil'i(lnal~, for example 
in Lye1mi, dioica. Bnt a conversion of this kind Ilill 
not have occurred un less cross-fertilisation was ulrem.\y 
!lSSnrOO, generally by the agcney of inscets; but why 
tho prodnction of male Illld femllle /lollers Oil d istinct 
plauts should 11I\\'e been adl'antngcons to the species, 
('rosg-f('rtilisntiOll hlIVing bcf.n previously assured, is 
fllr from obvious. A plallt might ilHleed produce twice 
us Illuny S<!C<ls us wcrc ncecssnry to kN'jl up its numbers 
uuder lIew or ('hanged conditions of life: and if it did 
not V!1ry by bearing fewcr flowcrs, Ilnd did mry in the 
state of its reproductive organs (!l.S often ()('CUI'S undcr 
cultil'!llion), a wusteflll expenditure of seells and pollen 
would be saved by the flowers becoming diclinons . 

• \ r('ItItt.,<1 point is worth notice. 1 remarked in my 
Origin of SIXlCics that in Britain a milch larger pro
l)Ortion of trees and bushes than of ht'rU!l('C'Olls plullts 
lIu,l'o their Sf'xes separated j nnd w it is, acoonlillg to 
Asa Gray nlld Hooker, in Xurlh America nnd New 
ZCIlI!lJHI.- It is. however, doubtful how fur this rule 

• I flnu -in the 'l,(Iud"n Cnla. 
'uguoofll.ilisl, Plaota,' that there 

~~I It:~]~~~"·~u ini~TuJri~~~ 
dn~]uud"'ni"ofnmiliOl!;L"i 
to .. rron Iho enfe .iu .. , I I,. ...... 
OOllILte<1 (111)' ~iJ: Il'eeiCli Qf ,,[1_ 
Iv.· •. Ofthothirty.t",otl'CClltnu 
IM"h~ nineteen, o. m(lte thRU 
IUlEr,h""ethmr Ije:';CllIi<:"II.ml.tld; 

:i'~~ ~::;.: :'i~,·~~:~: lfu,i.:i; 
pl8nb. Xew Y.<.> .. IRnu Rbo:,l)nd~ 
with diclinou~ JlhmLo and t .... >C&; 

and Dr. 1I,,()k~r ealrlltalt'ol that 
out of noout 7:;:; phanerogamio 

r.lllnt. iubahitingth,· [,tanda,uo 
<'!<IIth8u l !18Ilfflll't'ell. bel"ng

tug 10 thirty·tho fnmilka. or 

~~:r~~~~ ~~!~'~~.~;::};LO~: 
Ih"... nCO Il~'. (If "hi~h 8iIly_ 
oneh,,,·,,lhrirll(·II'Olin!hell&tl1e 
IInIO; "biJ.loflhereUluining 
WO hl,.I .. <,«>UI 1,I"n" "01), [~l. 
Or lel!il Ih"n B fourth, hltv~ thel. 
lie:';". lIC]lUmlw. Lwnly, Pror. 
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holds good generally, amI it certainly docs not do so 
ill Australia, But 1 have been ussured that the flowers 
of the pnwailing .\ustr'lliall treeR, nnmely, the 
)[yrtacerc, swarm with illseets, and if thc~' are dicho· 
gmnons thcy would be pmc1ically diclinons,- As fa r 
as ancmophilou.!! phmts afe concerned, we know that 
tlleyare apt to have their sexes separated, Ilnd we ean 
see that it would be 1m unfavourable circumstancc for 
them to boor their f10wcrs Ycry close to the ground, as 
their pollen is liable to be blown high up in thc air; t 
but!lS the culmB of gmsscs give sliflicient ele\'ation, 
we Cllnnot thus account fo r so many trees ami Lushes 
being dielinou.!!. We mar infer from our previous 
discussion th{,t a tree beariug numerous hermaphrodite 
flowers would rarely intercross with Ililother tree, 
except by means of the pollen or A. distinct individual 
being prepotent O\'er the plant's own pollen, Now iho 
separation of the sexes, whether the plant were allemo
philous or entomophilons, would most effectually oor 
self-fertilisation, and this may be the cause of so many 
trees ana bushcs being diciinOIlS. Or to put tho cl\SC 
ill another way, a plant would be Letter fitted for 
developmcllt into a tree, if the sexes were sepamted, 
than if it werc IlCrmaphmlite; for ill the formC'r caso 
its numerous flowers would Lo less liable to COlltinued 

AS8 Omy informs m ... thRt jn the 
Uuited)Statcs thtreareI:.12n"lifo 
t~.(be]ongin!:!:t,:,t..-c"ty.tlve 
fum'he~)ofwhiehnmety.tlvc(bo
louging Ll oenmteen ramiliCOl) 
"'".ve their II('S~ more or led 
""!,,,rated, forlhogreaterp:llt 
decidcJlyllC»"rated." 

.. lI'ilh.e~pectt ... theProlQRC<)'" 
of Au.lral;". Mr. Dentham re
l1)ark~ ('Journlli Linn. Soc, BOI.' 
"vI. x,ii. Illil, PI" :I~, Gl) on tho 
variou"~'Qntri\'UDoeiI by which Iho 

stigma in the Be,'em] genero..i& 
!!Creenl"] from th" ""t;OIl ofthB 

rn~;:~C~i~ ~~,L~~~::':' ~~~:~'ti~:~~ 
i .. hdd by Ihocuuud, (i.e_one 
of tho BIa.me!l8 which i8 oo..K'Il) 
II.VO from .. ll »ollution from her 
broth"r .u!ll<',,,,,,,,di'l'reoerH'" 
iut",,1 (0' "uy ]lOl1~n IIlllt In"Y be 
juw.! ... ·1 loy in.o;,t.o ~n() (lILe. 
usenciw." 

t li:e'tl('f. 'Sehub:mit:d de" 
rolleu~; 11'173, p. 4. 
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8('1(.fertilisation, Hut it should olso be ob8em:-d thot 
tlu} long life of a t ree or bush pcrmitsof tho 1ICj)ll.rntioll 
of til (' sexe~, with mu(,11 tellS risk of (n' il from impreg· 
nation o(.'easionally flli ting and seeds not being llro
llll('cd, thnu in the ens<' of short·liH:-d plants, nence 
it (lrobubly is, as Ll'('Oq hilS remorked, thot tmuunl 
plallts are nuel), dioco('ious. 

}'inallr. we han' 8('('11 reasoll to bclim-e that the 
higher piillits arc dCIIC('lIdcd from cx trelll(' ly loll' foruls 
IIhi('h conjugated, tU1l1 thnt tho conjugllting iudi· 
\'id uals differed SOIlH' lIhat frum ODe nnother,-the one 
rcprescntiuf! the mule and the other tho felllale---so 
thllt plonts W('f(l aboriginnlly direcioua. A t II very 
('nrly period slI('h 10\l1y orgnni.sed di rociolls plnnts 
prohilbly ga"e riSt, hy budding to lJ)olloocious pilluts 
lI'ith tho two scxcs horne by the Mille indi"idmll; aud 
by a still closer union of the sexcs to hermaphrodite 
Illnntll, \Ihich nro 110\1 much tho eommonest (orm.· 
.\s soon as plants Jx.came Ilflix(>{l to the ground, their 
pollcn mUlSt hn\'e been cnrried by 801110 menns from 
Ilo"el' to Ilo"·cr. at fil1;t alm08t certainly by the wind, 
tht'lI by pollell.dc,·ou rill~t and after"ards by nectar· 
8C<'k ing illSecLS. ])uring' sll~l\lent a~es ~(Jmc few 
('lItomophiious ploutii have been again r<'nlier('(\ onemo-
philolls, al1d some h('rnulpllrodite plants hlt\"(' had their 
S('x('s ngoin IICpllratro; nlld we COil \'oglll']Y sec the 
Ild\'iUltag'('8 of slIch recurrent changes under certnin 
cond itions. 

Direciolls plant ~, howc\·cr fertilised. ha\'e a great 

• T1I1'NI i~ a rowoiderahlt1 
/I"I/~m t ofnidrnl'e that /Iii the 
h ;g;h~ r a";",,,I. aro t he d,·"'·(lOd. 

:";!~~,I,':r~~bl=~.'I~II~~~'I.::c;~ 
h.·Muaphrodili.m may nOI 111:l\'e 
1x"lIlhe~"llofthel'(ll1ju~ ... tinn 
nrl,,-olhghtlydiff.'rentllldi,.!. 

dual .... hl,.h""I'T('oIM'Dled the hm 
ine'vif>Ilt.ex .... Onllli .... ,cw,the 
higher ,u,;mlll, "'lIy ,,0)"-0)"-0 
thcirbila~ ... l ' Irueln re .... itb RII 
thcirn.gtI"t,loulol<lataneorly 
embrynni(' II/,.i,,.!, to the fwrinn 
OC'('(m,inpliou ol t ..-o Jlrimordlal 
indil'idualL 
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adnltltnge over other plant~ in their crOSil·fertiliSiltion 
being tWurcd. Rut this advantage is g'li!l(.'(l in the 
CIlSO of U1]f-mophilous SllCCics at the eX I)Cnsc of the 
production of an enormous sUp<'rfluity of POUCH, with 
!:Iomo risk to them nnd to entomophi lous specics of 
their fertilisntion occusiollully f,liling. .I htlf the in
dividullls, lIIorc(H'eT, namely, the males, produce 110 
seed, alld this might possibly be II. di.sadnmtage. 
Delpino remarks that dioocious phillis cannot sprcnd SO 
ea..~ily ns mono:!eious nnd hCfmapllrodite species, fOf a 
single indi"iuual which hapl>Cllcd to reach !!Ollie lIew 
site (:ould not propngnto its kind; but it lIIay be 
doubtC(1 whetlier this is .1 serions e\'il. ]fOllrocioll>l 
plants cnll hardly f!lil to Ue to a hnge extent dirocious 
iu function, owing to the lightness of their pollen and 
to the wind blowing latcrnlly, with the great addi
tional ad"antage of occasiollally or often producing 
sollie self-fertilised seeds. When they are ulsa di
chogamou", they tire llcccssurily dirociol~s in function. 
Lnstly, hCflllllphredite plants Clln generolly proJu(:c lit 
least some self-fertilised seeds, and they are at the 
MillO time capable, through the various lllC!lIIS spccified 
in this chapter, of cros.s-fertiliAAtioll. When their 
slructure nbsolutely prevents 8('lf.fertilisatioll. they nrc 
in the SIImo relative position to 0110 another !IS 
mOJlcooious or direcious plants, with wlmt Illlly 00 all 
advantage, nilllwly, thnt overy flower is capable of 
yiclding seeds. 

I W rk f 
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rfUP'rm XI. 

Til. H"lIrn or 1s'1XTI I. Iltu.Tl"" TO THE FDTlUUTlil'l' or 
~'LO"'UL 

Jn~l. vi.it tbe IIn1n'n (fflb~.m(f ~I)fo('i ... ftllong .. III~)'(!IIn Catloo 
of thli hnhil- -)1('(1111 by"hl.'1! 1-. rt'<;'<'J.!llio& Ih~ fl/'lw~n or tloo 
""m~ Ipeo·i(_~llJ.len l('('N'tI"n "r Il<'dar_"!"'1ar (If ",'.-L,fn flo"en 
.. n.tt.....,Ii,.." to ",n. ln h ... ·!.!·- IntltU!tr)' 0:>1" bn· ... n,1 th(> number 
ilf Howen vv.ilf<l "ilhin •• 1I"rt H __ I'"rf''l""Iti,.n ,,( the tomll. 
b)'~f:kill.bt!wnlnl""'(lr~"·lion-·lli~ .... "", .. prt'lItb,.lbe 
hoi" -It. by bnml,I ... !.-·... .:&o.-t.. of ha",~ -TI,,· b,l'"'' (<"It' per
Ii ..... tinl;/lo".· .. to.~ li_nowen growing, .. 0 ... 1",100 ~ 
ohidlyperf(.ra\(-tl. 

n.:.:>; find \'!\Tiol1s olh('r in~('ct.~ must h() dir('('teod h" 
in~lil\{·t to searl·h flowf'r8 for Iwdar nUll IHJllt'lI, ';9 
they Il('t ill thi,~ lIIann('r \\ithout ill<;trll('\inn n<; soon ItS 

tli('y emerge (rom th€' pUI)/\. 8t81('. TIII·ir ill~till('t~, 
howe\-('r, 8n.' 1I0t or 1\ 81)('('ialiJ;('f1 118tur(', fllr till'\" ,-i~it 
mallY ('xoti(' flow(,r8 IlS rt'ildily as th(' ('Ilfkmi(' 'kill<l~, 
and Iheoy of tell Sf'llN'h for ncdllr in fI()\It'TS IIhidl do 
lIot 8('('r('tc any; nu(1 tll('Y lIIay be !!('('U ntit'lllpting to 
811('k it out of 1I{'('\aril'~ of III1('h Jt.ul!th Ihnt it cannot 
1)1.' n'li('h('(1 by thNlI,· .\\1 kil\ll~ of 1)1'('" Bnd {'('rtain 
utl\!'f illlK'('ts nsnally \'i~it till' f1()\wr8nf III!' l>Iuoe "1K'Cies 
1\,'1 I/)II~ t\,;j Ih<,y (':111, 1)I.,furt, guillA' In BIlOlh(' .. ~1)('Cies. 
Tide rlwt was O\);K'r\'{ .. 1 by ..\rifltotJe lIith rt''1pcct to til(' 

"&le,onlhi8 11l1;"'<"I.II.i\lD1_ 
I .... 'Ilerruch\un~: k~. I~ .27; 
auoll'li.J. I ... bbnl'k'.'llrit •• h 

:1~7:'1~~:e~e·J~I:~~~/J~.~! 
IlIitl.I'.]I!l)I:OOdI"1'hlHI.r".h .. 
hdi,·rlhBt~llKI. .... n,.ollocr 

lIyn: ........ l'tera lmy~;"I,..ri"'d from 

~~,,:-;I~,.:.~~k;ilj~i,~h~ 
Ho" ..... than lh"t.lri ... h i.di ... 
plny!"1 by In-«I.I 1"]')I1ging to 
\Io"u\lrerOnJ.o.",. 
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hive-bee more tllfl.n 2000 yeurs ago, and was noticed 
by Dobbs in a paper published in 1736 in the Philo-
sophicul 'l'rallsnctiOllS. It may be observed by finy 
one, both ,lith hh'o and humble-bees, in eyery flower
~nrdell; not that tho IIil.Lit is invfLrio.bly fol lowed. ) r r. 
Bellllett watched for s<:m1n11 bours· many phlTlts of 
I-amium album, L. JlurpureUIII, and auother Lnhiate 
plant, Nepeta glee/lOrna, illl growing min!-\"Icd together 
Oil a bank near some hives; and he found that each 
bee confined its visits h) the same spreies. The pollen 
of thcse three Il\allts differs in colour, so that he Will! 

able to test his obscn'atiolls by examining that which 
adhered to the bodies of the captured bees, and lIe 
found one kind 011 each bee. 

IIllmble and hive-be€s are good hobmists, for the~' 
kilow tllflt varieties may diller widely in the colour of 
their flowers and yet belong to the same sJ>Mies. I 
have repeatedly secn humble-bees flying straight from 
!I plant of the ordinary red Dictamn1t$ jraJ!inelia to a 
white variety; from one to another very differently 
colollTed nniety of DelJlhiniUln oonsolida and of 
Plimula ",'cris; from a dark purple to a bright yellow 
Yilricty of Viola tricolQr; nnd with two species of 
l'npaver, from one variety to another whieh differed 
lllu('b in colonr; but in this latter enS(l some of thE' 
bees flew inditTerelltiy to either sL>ccies, althongh pass
ing by other genem, aml thus acted us if the two spe
cies wore merely '·arieties. ]I.lIfiiller also has seen 
hive-bees flying from flower to flower of llal1uI!culu8 
buloosU8 and arvensis, ilUd of '1'rijoliUlI~ jragiferum 
aud repel18; and e,'en from blne hyacinths to blue 
violets.t 

Some species of Diptera or flies keep to the flowers 

- 'Nalllr.·,' 18"H, JUU\l 41h, t 'Bienen Zd\ung,' July 187G, 
p.92. p.I83. 
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uf tht-' UIIO 81)('t'ies with aLm~t a8 milch I't'/?ularity a8 
dOl tlet'S; an,\ \lht·n captured they ah' foull'. CO)'"N''('<1 
with 1'0111'11_ I h1l.\-e 1It.'(:1l RlIi"9ia -rotItrnla acting in 
thiil manlier \lith the flowef'l of Ly .. l.nu dioim, AjfI9R 
T'tJ~trI., 1111,1 ' -irialtl'ium_ J'ol~lla plUIMIU and Empi. 
clleiropltr(, noll' stmight from flOl\'l'r to flower of MyoSl.Ilis 
.yle,(tioo_ DvlicllO}Ju, ni9ripenlli. beha,'cd ill the s.nme 
IllUlHwr with PoUl'lliila u,rllwmlill,,; and other Viph'r8. 
with ~tt-ll"rW. holotlM, lhJuuolMnU4H} ~u1!/,ln, .&lli$ 
}ltf"tllni •• r'l"OlIlCa ~ln-I1J"i.J.i'l and ehamIb.1r!l'; but solUe 
lIiCi "isitod iJl(li8'~l't'lltly tho flo\l~f'I of tht·It(' t\lO llitter 
8Ix-'ciC8, 1 ha\'o !><~'II lIIore thall 011('1.' a minute Thrips, 
with pollen adh~ring to its bOOy, fly from ()Ill' !IOllef to 
an'Itllt'f of thl' hoilme kin'l; an.1 (lIIC "ItS ul .... ·fh~1 b,' 
mo ~M\llillg abuut within a Co'n\"uhulw with l'o~f 
grniuiI of IlIIlIel\ aothering to its hCI\.I, \lhich wert" 
dcpo8ilCd on the IItigma_ 

~'!lbriciu8 HIIlI I-ipr('ngcl stith' that wh"1\ flies hn,"c 
onco ellt{'n.~l tlu.! 1I0"cl"ll of .\ fi~lt)lochill the)" Iltm~f 
o.::.o-il.pe,-a all.1t .. "m,·nt wrueh [ oould not bt:lit-h', IU in 
this caae the in .. 'u \lOulJ not .i.' ill thl' ('n ... ,..f"rtili· 
~lI.ti'm of lhe plant; Rnd thill lIttitclIlt'nt ha'! 11\1\\ h.It'1i 
IIho\\11 by lIill!t·hnm(\ to be erronl'Ou~_ .\~ th., !>IJllIlhcs 
uf ..in.III' m~1l1lAiuHllI.re fumi .. ht .. 1 with flI,IWI'IlU uPI.III· 
rcntly ad,tptt~1 to prc,"ent the uit of in.-"C+·l~. thl-~' 
reN'lIIbl,· in this n~lll'('t tbe fI,)w{'rlwf .\ri~tol\l.'hia; and 
on l").ilminin;.; k\t:ml spll.tiu-.. , from thirly to) lOixly 
milllltu Diph'ro. bt!IOIl~illg to thn.'O epecit'i "l'rt· f,mlld 
in SOUIO of ttli'm ; nlHl many of thcso inll''t~t..I \\t'TU lying 
d,-wl nt tho bottom, as if th~y hull lW>C1l I)('rmllnelltly 
eIlIMpp."'!. In onlt:r hi di.!N'"t:r \\hdhN till' Ih-illg 
OO''ij ouuld C!iCnpu ant! carry pollt-o to) so"ther )llimt, I 
li,~l in th,· !>Il'riuJ; of Hit:! a line mlL~lin l.r.\g tightly 
round a 8I)l\lhc; and on retuming in an hOlU'8 lillie 
!W\-cnl( little flies "ere cnlwlillg aoo\lt 011 tho inlier 
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surf~co of the bag. I thell gl\th~roo a spalhe and 
breathed hard into it; lieyeml flies Il0011 cmll led out, 
I\nU nil Ilitho!!t exception were Ilush .. ,,1 Ilith arum I)QUcn. 
'I'heso flieil fJu iekly flclI UIIIIY, fUld 1 disliuctiy saIl 
three of them lIy to unother 1)lnnt about n yard otT; 
they ulig:hte,) on thc jUlieT or COIlCin'C surfnce of th(' 
sIJadl(',and suddenly lIew dow II into the 1I011(·r. I then 
opened this floller, and ahhou~h IIOt a single alull('f 
had burst,8Cveral gnlinil of pollen were lying at the 
bottom.llhieh must lllwc ~n bruught fNm Rnother 
plallt by olle of the,..' lIics or by some other illscet. In 
a nother nOller lit.tle flies wcre cnlwling awut, and 1 
&1\\ them IOIl\'c pol\C'1I 011 tho stig-mas. 

I do not know whether Lepidoptera g-encrlilly kCf'p 
to the flowers of the samo spt.'(:it·~; but I once obscn'OO 
many minute motllS ([ bclit·\"c Laml'ronia (Tinen) 
rultJlell(t) nppnrently eating the pollen of ;lftrclIrwli. 
annu((, und they hnd the wholo front of tlwir bodies 
co,'ered with 1)Qllen. I then \l ent to a (elllllie plant 
some yards ofl~ 61111 SIl\\" ill the (.'IJUTSe of 6fu'(:n millutes 
throo of tiwsc motlll~ nlight 011 th{' stigmll..~. Lepidopt{'m 
are probably often induced to (requrnt tho flowers of the 
sarno species, whenCI"('r these nro pNrided II itb a 10111; 
and Ilarrow nectnr,",fuI in this case other inSCi.'tscollllot 
suck the nectar, whieh "ill tlHl~ be 1)I"('.;(:rH,(\ for thOM' 
ha"ing IlIl elollgM.~d proUos("is. Ko doubt the lUCCl1 

moth- l"isiLi only tho f1o\lers l\heHce its namo i.1i de
ri,·ed, (or !l. most wonderful instinct guides tbis DlolIl 
to place IKJlIen on the stigma,1IO thnt the o,·ull.'s lIlay bt, 
developed on which the lanro fcell. Witl, respect to 
CDieoptera, I hf\l·c seen :1LcliW·t1ws covered Ililb lKJlll'n 
flying from flower to lIoller of the same species; and 

• n.-.criOOd l,y lIr. RI8)' in the 'Auoc,;<;a1l :-""aluralil,t; Tol. IiI. 
0<:1.11173. 
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this must ofll"n OCCUt, 011, o('('ol"fling- tn :n. llriil()UI, 
•• 111811Y of thl' speciei affl'f.'t only onl! kintl of plant,"· 

It mlln not IN.' !lUPI)IIO;,~1 frunt Iht"~ &t."n"Mllltotcmcni1 
thot in8\..'f.'l.s 8trit"lly conthll' tlu·it ,'i.its 10 the 8/llllt' 
8pt'Ci('!l" 'J'Il('y ofll·n ,"i~it otiwI" 81)('('i('iI "h('n only 1l 
few plnnts of lht· Sltme kind grow II('AI" IOA'l'tiLer" In 1\ 

/lo\\er-garth'n ('()Ilta ininA' some pllllJl.~ of (j~n()thern, til(' 
pol len of \I hich ('lUi I'IL;ily 00 1"t~"'A'ni ... ~I, I found not 
only sing](' groins but mllll~("i nf it \\ithinlll8l1Y nowers 
of ::\1 illlulu~, Ui;.!iw.li;\, _\ntirrhinum, lind Liuaria, 
Olb('t kindll of ])()II£'n 'h're likl,\\j .. " dHI~'lt"ll ill Ibcs;.' 
8lI.Ille flo\l"C'rs, A large nUIlI!)('!"of tht· !:Itiglll1l8 of A plnnt 
of'l'hYIllC',in which Ihl'antben Wl'f" (,~'lIlp I H('ly uhnrt('<l. 
\lere c:uuninl'd: ami these IIti;!IIlWl" though !'I'an-ely 
larger than 0 8plit IIt,.oJlt" \ll'I"(' l'u\"t"n~1 not olll~" with 
I)()lkn of'l'h)lIll' hruught frum olh("r pltmh Ly the iJce.., 
Lilt with IICn'ml otl1("r kinds of polkn" 

'I'hat ilL~(·{"t;j 1I1u)\lid ,'i~it tho /lowI'r!! of the Mm.' 
il])('('it'S a!4 luug ilS tht:'y can, is of ~rv'lt illll'orwllce 
to tho pl1lnt. all it (o\'(lIIn tIlt' ('ro"'~-(I"rtili'olliioll of 
lii"lind inllhi.luills of tho Nlome flr>('('il'~; Lut 110 Ollt' 

"iIl8uPI)(fN(> Ihat illllf'('li8('tilllhi>lllu\IIUt"rf,ntlwt!\)()(1 
of the plllllt. 'I'hel'fl.u!«' ptl!l~\hly Ii!'!! in ill~('Cts Lcing 
thus (>n"hh·d to wllrk qni("hr: tbl")" haw' jU.'It l(';ltllt 
huw 10lltan.l ill tilt' llt",;t IlI,,,iti,,n ulilhe ""\I'et,and bOil" 
fnr and ill "hat din.'<'tiun t.o in,..'rt Ilwir prohO)~eidc,,"t 
They il{'t on th(\ !lame prilll"il'lp R~ tl"I"~ 1m nrtifit!('r 
who h!\Jt to IIlRkl· half-a .. doz~'n {"lIgillt-<l, (\1111 who saves 
t ime by milking c"n~'Cllti\"!'ly 1'!l('h 1I"i1,·,·1 IUlil part for 
all of th('ut. lU'I('{'t", or at. it,,,,,t l~, ~("'1lI IIlllch ill
flu('nero by habit ill all th('ir Illllllifuhl ullt"mtiolls; and 
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II{) shall p~S(>lltly goo that this h.,I,ls p;1K)/1 ill their 
fduuious pmctico uf biiing holes throup;h the corolla. 

I l is Il. curious {jUl:stioll hOII' loccs rC'Cogni:w the flowers 
of the s<une 81)('('i<'8. That the coloured corolln is Iho 
chief guide Cl.1tIllot be doubted. On a fine day, when 
hhc-1Jces were illl .. 't-'ss/Ultir I'isiting the little blue flowcl'!! 
of Lobt:lia erittllS, 1 cut of!' all the l:.el.!llll of some, 1\1111 
only the luwer slri ped petals of others, and 1 hese flowers 
\It·W not once agllin sucked by tho iJN>~, nllhough som(' 
Iltlllllllr crall led ol'cr them. T ho rClllovn l of t he two 
little ,;ppcr lXltAls alone made no dill'cl'{'nee ill lhcir 
\'i.:!i~. :nr. J. And("f'!K)1I likewise stlltes li)'lt Ilhen he I'{'. 
mOI'('(! thecorullllS of the Clticooillfia, bt..'t'S ne\'er \'i:;itetl 
til(' flowers.- On II\(' (llher hllnd, in 8011l(' lar!!:e lllilS!:!Nl IIf 

(;t:ralliulI~ pJllI!um I\hidl had e8Cll1X'<i out of a p;tlrUell, I 
oi.J:;en'oo the Il1J1LSUlll fnet of tho flowers eontilluinf{ to 
St.'CNltll an abundlUlco of nectllr nfter nil the petals hm! 
fnll('11 00'; nllll tho HOllers ill t hisshlte wcro still visitC'ti 
I>y hllmbie-i)C(>s. Hut the bees might hlll'c h·,lrnt that 
these flowers with Illl their l:.etni.s lost \\C!'e still worth 
"isiting-, by finding ncetar in those with only one or 
1\10 lost, The (.'oiOllr nlone of the (.'orulla serl'OS as 
lin IlpprOximllto guide.' thus 1 wntched for somc time 
humble-bees which wero \'isiting cxdusiveiy plants of 

•• GardeneR' Chronicle,' IS-'S, 
"t.-'ll. Kurrcutolflth·l1tl'lIIrie. 
fmm. h.ge nuwoor of ft"wu. ,,( 
.... el'lll bpecle.,.od(ollll.1 that 

:,I~~ ~~:'D~~"f;e~~~:,:i:i 
I'tm:iTe the 1001II of Ule JU'('lary 
unlilthcyhaJi""',l(o<lllu'irl'fO
I" ... ,·ideil i'ltQ U,e h,,] .... Ihul 
f.""w,I,,, ... !; .. ,,,,;ugllOwouIJ 
f~rtilioe 'h~ no"wI l ie .. I .... . e
mo,",'<llhe "'hole (0'11'011 .. frow. 
f·,,, .. i."'r-~hle number "r no"'''~, 
1l,\,llh,..alik,'.,o<lyi.·J.hl_l .. 
n""H_ which .,e .df.r,·rl.ile 

would n .. lurally l'rolillOO /I('f'(I~ 
"n.lerthl .. ci.cum.tan~:b"tl 
IWIgn-atly.uq,rl.(.,lll ... ,/hlplt;, 
.;" .. _.lidll, .... ·eU ... lI· 
OII""ol>eriuurlwl"iliniUIII,.",1 

~~ ~~~i:/';~I:~'I;U!1 .!:J,.e .. t: 
t,,~~ttod:hulittlot .. ""tRI)
l'oorlhalh ... ooml'"l'()<ltll<lnu,,,I~. 
of Ih .. _~I. II"" I'J'O(lu<)o'd"ith 
Iho;,e ~'icldfl(l by "um"I,I"I(~1 
!In .. -,,r.!eftt<,therl\oe~ ... of 
ill--«'u: ·[le,.J.UIU"K d~r N,k, 
tari"Il:II:I:J3,J>I>.I:!3-Ia:i. 
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th(' IIhit('-nl)ll('f"e(i Bl'ir(lutll~' autumnali" A"rowinl! on 
short turf at 1\ ('Qn~i,I!"mble distrlllOO npRrt; lind these 
hl .. '8 otl\"n flcv. ",ilhin a few indies of 8e\"t'ml other 
Illr\llts lIith IIhite IIIJII('f"8, nnd th('n lIithout further ex
nminution llfulScU (1Il\lr\f118 il\ scorch of the Hpimntbell. 
.\gain, Ullin)' hi\"(~·~ which confined their lisits to the 
('Ollllllon lin~ lCttlllllUl nJ9fJrj,), rel)('fltedly flev.· towBrds 
EriM. tetrtl1i;t, (',"i,lI-nlly attmCi( .. >(1 by the n<'tU"ly siUlilnr 
tint of liI('ir floweNl, mill Iben insuUltly pI\8ilCtl on in 
8{'lIreh of the ('allunn. 

ThRt the colour (If til(' fto\\('r ill not the ROIl' guide, is 
c1l'Rri)' shown by the sb.: CAA('~ nbove g-h'en of bees 
IIhieh repentedl)' I)I~(>(I in j\ dirf'('t line from one 
mriety to anoth('r of the same species. althoug-h they 
bore very llifT,·rently ("oloUJ('lI OOv.ws, 1 ob8c:'f\'ed also 
bees flying- in n strAight liue from 1111(' clump of a yellow
flowered O~notll('nl to Cl"(~ry other clullIp of tho same 
plnnt in the g-Imlen, without turning 1\11 illch from 
their COUfS(' to plants of Eschseholtzia and oth(.'fS with 
yeUow f!oWt·fS which lay only Ii foot or tv.o on eillu"r 
side. 111 th~caSNi the bec>s knew the position of eaeh 
plllllt ill the ~lrJcn pcrf1..'Ctly "cll, M \\(l mny infer by 
the dirrein('gg of tiwir flig-ht; 80 thnt they wcre guided 
by expcrit'nce Bnll mr"mory. But hOI\" did they dillCOyer 
Rt fi.~l thllt the aool'(' ,"arietiCil "'ith differently coloured 
fiowcrslx·longed to tir(' 811ll1e 8lleCiCil? Jmprobo.ble lUI 
it llIay Rppear, they lIt'r"m, at least 8OlIletinll"M, to re<..'Og-
1Ii.~e phmts el'ell from a distallCi:l by their geneml 
aspect, in the Mille manner as \\(> should do. On three 
occasions 1 observed hlL1nble-beG flying in II. perfectly 
stril.ight line from a tllil larksJlur (Uelphinium) which 
WIUI ill full flower to another plllilt of the 88llle speciCfl 
at th(' di,tunce or firtt.'Cn yards v.bieh had not lUI yet a 
~ill~I(' ilO\\'cr op<'Il, lind 011 whi('h the buds showed on ly 
a rdnt tinge of lIluc. Here neither odour lIor 1110 
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memory of former ,"i",it,. could ha\"(' come into pl a~'. 
lind the lingo of blu(' 1\lIS 80 faint thflt it could hnrdly 
Imnl f!('rVl't1 M Il guide.* 

The e()nspi(,lI()u~IlI'''~ of the corolla docs not Buffice 
to ind uce n'IIl'.llt{l(1 \'illiu from iUf«'Cu, unless ncctar is 
nl til(' I>oIme timo SI.'t'rewd, togcther perhaps with 
M)lI1e ooour l'miut. ... 1. I watched fo r 1\ fortnight many 
liml'ij daily a \\fllI con,red with LiRuril' cymbalarill 
ill full flower, aud Ilc,'cr SllW 1\ b(:o e,"ell looking at 
one, Thcre was then Il very hot dllY. alld suddenly 
mllny bees "cre ind ustriously at work on tho flo\\cl1l, 
It aJ!P(~1\r8 that. 1\ (-'('rlnin degree of hl'at is Ilccessa.ry for 
til(-' Sl-'('relion of u('Ctar; for 1 o\)s(orn'd Ilith Lobelia 
tl"ifilUl thnt. if tho IiUII ct.'IUied to shine for only half An 
hour, the "isiUl of tho bees slfICkened And 80011 ceased" 
.\11 I\llalogous fllCt "'fith respect to the 8W(-'(-'1. excretion 
frllm the stipult'8 of neil' 8lItiva hIlS been already 
~i\"(-'n. As in tho CMe of the Lillinil1, flO \Iith Pedicu
lar;. 'Yh'lltica, Pol!lflala t1tIlgar;., Yiola tricolor. and some 
"pl'Cies of Trifolium, 1 hA'fC \\-atch('(1 the flowers day 
after day witbout S(-'(-'iug a bee at work, a nd then 811()· 
denly all tbe flowers \\l're ,i!itcd by mlllly OC>e8, Now 
hOIl" did so many becs disco'"er nt oncc thnt. the flowcrs 
II Cf6&eereting ncetor? J p~ume that it must haye lx.-CII 
by thcir odour ; and lhltt 1\8 soon as a few ~s beg'lUi 

to !uck the 1I0v.-CriI, othel1l of the 8Illll(l and of di(fcrent 
kinds obscn"ed tho fnet autl profitl'C) by it, We shall 
pn.-sently 8(-'(-', whell \\C trent of tbe pcrforntion of the 
('oroUa, that IlCCfI aru fully cap8ble of profiting by the 

Mi~U:r '~~ill ~~~~;~Dg:T ~~: 
1"nH:.h""-'lbIlIOOe.~ 
"",ulellO"-" ... ,,(y;.I .. u,,nlllli .. 

~'lh~~~n ~~Ir::"f.,!;:1J: 
,/a/ior iU~llri.&blYI.-l by tbe 

Ikt_e ... or Ihfllong-ltyl<'dronn.in 
wh;"htb""nthn •• re_tedl"w 
do .... In thetubult.rc:orolla. Y~t 
Ihell;ft','~'c .. I""I*,'bel_<!f-'n 
tbe 10.,& __ IyI00 .,,11 IhOrl-itylet\ 
runnaillr:un:melYllighlo 
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labour of other 8pe<!it'_~, )leJnury also COllles intI) play, 
for, us alrt,!.!ly rClllllrkL"II, bc('lj knoll' the po()~ition of 
weh clump of floweN in a gunleu. I ha\'o f('IM.'I\tedl~· 
seen them pl~~~illg n)UIl!1 a corut'r, but olherwiJ;(' in as 
stnti~ht a lino u~ po.'I~ib l (', from ono plant of .Fruxinell!\ 
IU)(I of Linnri!\ to anotlwr nnd distant one of tho sallie 
iilX'Cit,,,; ulthuug'h. owin~ ~) the illt('rvt'nlion of other 
plunt~, til(' tllO were noOt ill sight of en{'h other, 

h would tlPfW'tlr diat ('ither the tillite nr the OIlour of 
the Ul.'('hu of c,'rt..in !lO\\('I'i1 is IInatlnv'li,'o to hi,-o or to 
IIUlnble-~,or to both; for tlww8(>('llls no other reason 
why e('rtaill 0pt'll /ll)lIers whil'h ;<p('rd(' ll('CtUt arc llOt 
vigit('!i by tlWIll, TIll' ~mIlJI 'IUl\IlIity of ncctar St"('retcd 
by sumo of tilt'>m f\ullers (,-lin hnrdiy i)(- the causo of 
their lll'glf'Ct, liS hi\'l'-~ St:'al'('h eugerlr fur the minuti' 
drops on the ~IUlldii Oil the h',n'I'i1 of th(' Prullu, lauro
reratll', }~n~n tho 1x'('S from ditTerent hh-cs '«)I!lNilll{'8 
visit diO'erent kinds of f1owt'rs, as is suid to be tIl(' cas!' 
by jlr, Gront with respect to Iht' PolY(lnthus alld rioJa 
trWJ()r,· 11111\-0 known humlJh'-bet>s to visit tht' flowers 
of I.AJlH'Ii4 llI/yen. in one gluden I\nd not in I\llotht'r al 
th(' distilllC" of only a few milt'!, 'l'lw <.'upful of nectar 
in thtl lubellum of Ej,,'pacti. labfoJia is 1lever touehed 
by Ili,'e- or hUlllble- lJc(>s, althongh l hnve ge('n Ihem 
flyin~ c10su by; nUll yet tho lH'('tilr has a plt'88Ilnl 
tash' to us,l\wl is hubitually ('<JIlsullll,,1 hy the C(.mmon 
II-filiP, .\8 fM as I ha,'e ~n, 11'!lSpS s(..'ek for Ilt'etar in 
this country only from the flowers of this .Epipaetis, 
S~r()pllUlaria a1"aiica, SYfIll'Jloricarpu. raoemo'fI,t and 
'l'ritoma; tht' t\\'o former plants lx'ing endemic, and 
the two lattN exotic, As wasps atO !IO fond of sugar 
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lIud of any sweet fluid, and as they do not disdain the 
minute drop8 011 t he gliUlds of Pnmu. lClurorerCUlu" it 
is II. stmnge fact that they do not sllek tIm nectar of 
many Ol)('n flOlH'I'!I, ~hich they collid do llitholl! the 
I\id of a probo8cis. iliyc-bees yisit the flollcl'!I of 
the I-iymphoricarplls and 1'ritowa, and this makes it all 
(he stmngcr that they do IlOt \'jJl;it the flOWCfS of 
the Epipaclis, or, 11..11 fnr as I ha\'O 8('('n, thOS(' of thl' 
&rol'liularia aqua/ita; although thl'Y do yisit the 
flOIlCfS of &rophl/klria "OOQJJQ, at ICtUlt in Korth 
.\Ilwriea.· 

Tho e.xtmordillnry industry of bees lind the number 
of flOl~efS which they visit within Ii short time, so that 
ooeh flower is visited repeatedly, mllst ~1'('flt1y inerease 
the chanee of each reech'ing pollen (rom a. distinct 
plant. When the nectar is in nlly way hidden, \)('C8 
can not tell without inscrting their prohosdd('fl whether 
it hils lately becn cx hnustcd by oth('r bc<>~. fl.nd 
this, flll remarked in a Comler chapter, forces them to 
,-isit many moro flo"'c1'8 than they othef\\'ist,> ',\'OuM. 
But they endeavour to lOBe as li ttle timo as the\' CIIII; 

thus in 'flolll'c1'8 ha"ing severnl ncctarit'R, if th~r find 
one dry they do not try the others, but 88 1 lilwo often 
obsened, pass 011 to another flower. 'f hey work 80 in· 
dU8triously nnd effectually, that e \'CIl ill the cnso of 
lKlCial plants, of which hundreds of thOllslln!l" gro\\ 
together, 8.S with tho l\e\'erol kinds of h('Rth, e\'{>r~' 

single flower is \'isited, of which c\'idenee \\ill pl't'S{'ntl~' 
be gi\'en. 'fhey 10lJ0 no ti me Rnd fly \'cry quickly 
from plant to 1)lant, but I do not knOll (he rote at 
wliieh hi\'e.bees fly. Humble-bees fly Ilt the nue of 
ten mi ll'S an hour, 118 1 \lflll able to aSl'crtnill ill the case 
of the males from their curious habit of l'alling at 

• 'smiman'IA'l"ItrbnJourwoloflklelM.'t',' A,lIg. I871. 

(c) The Comolf't .. Work of Charle~ DarWin Online 



CII.l~ XI. IX nEL.\TIO!i TO cno" .... ·.:nTlI.I/lATIO!i. 4:!5 

{·~·rttlin fi::{{'{1 p()i!lt~, \I hich mrulc it easy to mt~lsuro the 
tilll(' fakj·n in I~\.~~ing fmlll (Inc place to an{)thf'r. 

With n·"I)f'('t to) Ihe numbt-r of ft01H~rB whi('b bees 
,-i~it in a f!inon lim/',l oiJ"wrn:d that in exa('t1yone 
minute a hllml"i~·-11('(l visit{ .. 1 tW('lIty-four of the d()8('("1 
flow{'rs of th(' Lin(lria cym1.x:dllria; lI.!loth('r bC'o visited 
in th(' &'l1Ie iiuH' tWl'nty-two fI./were of the Sympnori
~1"ptU rot.'l!!1,".aaj and anOlh{Or~n·llt(,(,1l Howerson t,,·o 
plll.IlU of a HdphiniullI. In lil(' eoUJ""S(' of fi~n 
lI1inutes a sin~lt· Ho,,-~r on Ih,' !lUlllmit of a plll.ut of 
(Eu(lihem IIIIS "il1ih'{l eight timell by IICI'cml humble
ix'{'s, lind J folloll('{l til(' lust of tuClJ(' 1x>e~, whilst 
it \-u.ited itl the course of a ft'w additionAl minntes 
~nory plant vf thp 1\R1lI(' tll',-ci('S in a large Hower
h'tlnl('n_ In nind''''n minul\'s enry flo"-er on a smaU 
plant of X~JIl('l.nila 1mi!!,,;. \11\8 visited twi('('. In one 
minule six fI()\It'1'8 of It (,(ullprtnuin were enl<'rrd by 
/l. pollen-coll(,(oting hin~-bee; and be<-e IIheli thus 
,·mployed lIork !!lower thall when sucking nectaro 
l.l\l:!tl~·. S1.-H'n 11"lIt"f-8talk" un a IJlant ('If DidaJIu_w 
jrazi"tll(1.lIen'''''~,·rH .. l on thl' l';lh of Jun(' 1$-11 during 
ten min\Lltoll; 11\(')' lI('re vi)!il.('11 by thirteen humbl{'-bees 
t'II.('h of\lhi('h ('ntlor('d llIany /Iuw('rso On the 22ml th(' 
81IIl1(' flower·~talkfl "t·re \+~itl'll within th(' 8I\1ll(' timc bv 
(·kn·1\ hUlnblt'-Lt .. 'S. This plant bore altl~·tl\('r 2~ 
t\,/'II{'rs, ami fnllll the abun' data, tnking int!) con
!:'ilh·mtioll how late in tbe en'lIing IUlIllbh,-l,,'i'"S work, 
{',leh floller Illtl!~t hn\,(' been \·i~ih..·d nt l{'ftst thirty l imes 
tit,ily, and th(' !!Bille flow('r kef'pll open duri ng /lCveml 
.Iay!!. The frcqut·Il(·Y of till' \·i~ilA of bt>es ill also 8Ome
timt shol\1l by til(' manner in ,,'hi('h th(' petnlJ ate 
3Cnlldlt-<.1 b~' thtoir hooked taf'li; J h8\-C I!N'lllarg(' beds 
of )lilllull1~, l"IiWhYII, ami Lnthrrus with tho hl'alily 
of IIl1'ir f1ol\('f'I tllUS sadly tit'fllc('·d. 

Jlc:rjrmltiOl. oj ti,e Corolla b!llJee •. -l ht\,-e lI.il'('ady 
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alluded to bet>s biting holes in flowers for the sako uf 
obtuining the nectur. They ofton act in this wanner, 
both Ilith endemic uncI exotic species, in many pMtsof 
EUOOIK', in the l;nited titn.tes, and in the lIimulaya; 
IUld therdore probably in all parts of the world, The 
plants, the fcrtilisution of which uetuully depends on 
insects entering the flowers, will fIlii to produce se«! 
when their nectar is stolen from the outside; and C\'en 
Ilith tbose species which arc capable of fertilising 
themselves without any aid, there call be no eross
fertilisfltion, and this, IlS we know, is a serious evil 
in most cUBeS, The extent to whieh humble-bees 
carryon the practice of biting holes is Burprising: 1\ 

remurkable case Wag obsen-ed by me Ilear Bourne
mouth, where there were formerly extensive heaths. 
I took a long walk, and oyery now and then gathered 
tIo twig of Erica tetralia:, and when 1 had got a handful 
lill the flollers were examined through a lens, This 
process was repeated many times; but though mallY 
hundreds were examined, I did not SIlCC('ed ill finding 
tIo Bingle flower which had not been lX'rfornted. 
Humble-bees were at the time sucking the flollers 
through the!IC perforations. On tho following day u. 
largo number of flowers were examined on auother 
heath with the Mmo result, but hero hivo-be~ were 
sucking through the holes. 'l'h is cuse is all the 
moro remarkable, as the innumerablo holes had been 
made within a fortnight, for before tbat time 1 saw the 
bees everywhere sucking in tbe pror1er manner at the 
mouths of the corolla. In an extensil'e flower-garden 
some large beds of Sahia grahami, StllC/IYS cfXcinea, 
and Ptmt!temQl~ argutus (?) had ol'cry flower per
forated, find muny scores were examined, I h3\'e seen 
whole fields of red clol'er (1.'rlfo1iu,,~ pratense) in the 
same slate. Dr. Ogle found that 90 l>cr cent of the 
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flollcrs of Sal~'ia gllliillosa. had \)c{>11 hitton. In the 
United l:;hltcs Mr, H..Liley &lyS it. is diOicult to find tl 

blo&:wlll of th('l nati,'e GeraTJia petlicuhlria without a 
hole in it; nnd )1 r. Gentry, in spcnking of the intn)
du~1 Wistaria nnenm, says" that nenrly every flower 
had becn pCl'fonltCtl."· 

As fa\' as 1 havc scen,it isnlways humblo-bccswhich 
first bite the holes, and they are well fitted ror the work 
by po~"'WSSing l)Owerful IDfludiblcs j but hivc--bees after
wards profit. by the holes thus Illalle. Dr. IT, Muller, 
howe,'cr, writes to we that hive-bees sometimes bite 
holes through tho flowers or Erica iefTali:z. No insects 
except OOCil, with tho single exception of lIMpS in tile 
case of 'l'ritomn, hu,'e sense enoug-h. as far as I htwe 
obsct\"cd, to profit Ly the holes fllrl"urlr made. Ewn 
humble-bt.'es do not alwa)"s di,,;wn'r thnt it lIould be 
nd\'Ulltugcous to them tu perfumto certnin flolrers, 
Thoro is lll) niHlndnllt supply of nectar in tbe nectury 
of 1.'rojlteolulIl lI"iCO{OI', yet I \\1\1'0 fOlllltl this plant 
UlItouchcd in more thun OIlB gardcll. while the f10WCN\ 

or other plants hrul been exwlu;i,-cly perfomted; but 
a few years ago Sir J. Lubbock's gankner as-'mred 
mB that he had .secn humble-bees boring through 
tho ncctary of this Tropa.'Olum, ]hiller has ohscrved 
humLle-Ix. ... 'S tryillg to suck at the mouths of the 
flowers of Primuia elaiior l!.lId of 8n Aqtlil~,gia, 8ud, 
fuiling ill their attempts, they made holcs through 
t.he COrollll; but theyoftetl bite holes, although tlley 
could witll vory little mora troublo oLtuill the 
nectar ill u. legitimate UlnlllltJr by tho mouth of the 
corolln. 

Dr, W. Ogle has communicated to mea curious case . 

• t),. Oglr, 'Pol'. Sci""1l6 fu._ p. roo. ««RtfY, ibh1. 11_,. 1s;':I, 
~i~ .. .' July ]!IG:I, ,I. 2~7, UaiI6Y, ". 2G~. 
'AIDtrlcllll NMun.li.t-,' Nov. l~'a. 
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He gathered in Fh\itzerland 100 flower-stcllls of the 
common blue ,'ariety of the lIIonk~ho ... d (AC"Onitrll!~ 

tta1ltflus), ami not rl single flower IIIlS Iwrforated; Il(' 
then gathered 100 stems of u. white \'uriety growing 
close by, and cI'cry one of the 0 1)('11 flowC'rs had been 
perforated. 'fhis surprising dilTe~nce in Ihe state of 
the flowers may be attributed with milch probability 
to the blue "ariety !X'ing djgtasteful to bees, from the 
presence of the acrid matter which is &0 gC'lIel'H\ in the 
UUIIIIllculaccre, and to itll ll.bsence in tho IIhite variety 
in corrcliltion with the loss of the blue tint.. Accord· 
ing to Sprengcl,· this plant is strongly prot('taudrons ; 
it would thereCore be more or Icss sterilo unless bees 
carTied pollen from the younger to the oMer flowers. 
Consequently the white "ariety, the flowers of "hich 
were always bittcn instcad or being prolX'rly entered 
by the bees, would fail to yield the full llllluber 
of seeds and would be a comparllti\'cly rote plaut., 
!lS Dr. Ogle informs me WIUI the <:MC. 

Bees sbow much skill in their mallner of work in!!, 
for they always make their holes from the ontllide 
dOllC to the spot where the nectar li('fl hidden within 
the coroUa. All the fl.owers in a lorge bed of SUulrys 
f!O()einea had either olle or two slits 111l\de on the upper 
side of the corollil near the oose. The flowcl'il of (l. 

?lrirnbilis nnd of Sab:ja coccinea were J)(>rfOrnlel:i in the 
8 line Illanner; whilst thoeeof Sal1:iagr(l}lami, in which 
the calyx is milch elongated, h.ad both rhe eIlJ~'x and the 
corol la invariably JM!rfomted. 'fhe llow{'~of Pentsl.em()1l 

argtdu. are brooder than those of tho plants just uallloo, 
and two holflR alongside cach other had here always 
been lIlilde just abo\"o the calyx. 1.11 tilf'80 sc\'C!mt eUSl'!! 
the lM!rfomtiolis were on the uPI)(>r side, but in Antir-

•. DN Enl'lcekl": &e. I~ !li8. 
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rhi, .. ", ""Y'Y t,ne or two holt'! iu",1 ix""n millie 011 the 
ilun'r si,I.·, ('I", ... 10 tht.· little p",tuberau,,.. .·hi,-h re-
pn-SO:'ntJI tlw nr..·huy. Rull th('f«f"re din.'l,tly in fr .... nt of 
an.l rln..e to Ilw III'000t ~·ht·ru Iho n('('lilr iJ 8('('J'(·t(.'<1. 

Bul, till' mo"t n'lllnrknble CN;O or Ik ill nllel judgm<:'ut 
kllt/\\II 10 1111" is thnt of Hit' I'errunltion of the flowers of 
Llfhy-nu '!Ilt-eMn·,. as d(· .... ·ribt..J by my 11011 }'rancis.· 
Tlw Ilt'i:l!lr ill lhi" plWlt is (,Ild ........ l lIithin Il tube, 
r.'nu(~1 1.1\. liI(' unitt~t hl!UlIO"IL.ot, ~hidl lurroun.1 the 
pil'til "", ·t"I .. "",·ly thill Il I..ee i, ful"('(."ti 10 illiJCrt its 
)JruW!w.'is (mlsida tho tube; bllt hm Ilntunll rounded 
~"1::-1.·3 tlr urifi(. ... " are left in th(. tulll' n"M Ihl.· ~, 
ill (lnh'r tlu\{ the D.~'t.ur may ~ 1"'1"1...-11,,1 II~· th.· btoM.. 
SU1\ my lIO,n ("lind in sU:lt"'·1I out of tll'~·lItr·f"ur ftOln'rs 
un Il.ti~ 1'111111, AIl,1 in ('ll·n·1l uut ur t<ixh~'n (If th,,'OI' IlIl 
tht'('ultimtt'<1 ('\"l'rl!\>oiing 1"'11, \\hit-h i!4 either II. mriNy 
ur tlll1 81UIltl S[l('(·il'8 o r Il. dosely nl1 i('{1 (lU(', thut the 
left pt\..""lIgt' \\IUj Ilirg:l'f twUl the riA'ht unf'. .\11" hl're 
COIll!~ tht·J'\·lIl1lrkll.blt.' IlIIlnt.-lhe bUlnlol,.·,I,,~·~ bite b"II'll 
tbrou::-h tb., flt.m,I'I"I-l'ddi, an.1 th(')" "hUI)"1 up,'r1l.tt..~1 
UII tilt' Io·ft li,lo over tht.' I~l', ~hi('b i. {n'lwrally 
the lllrgt·r vf tilt' t~(I. lIy 11011 "-,lIlurk.: "It i ... tliffit'ult 
to !;II)" ho\\ th£' Ut.'t"lO could hll.\'o A("luin'<l this haLit. 
\\'1I",1I'·r tht·, diM-rl\·rn..J tbe ill(.~llIlllit)" ill Ih(· i\iZ(' of 
th.· n.~·tilr-LIUIt"ll ill IIl1l'kiuj.( the 6"~t·rt ill tbe I''''''''r 
-'II~·. all,1 tb.·n utili""...} tbiA kn'I1\ 11~lgt' ill tlt·I.·nnining 
"b.·n' to gllllW the hole; (lr ."bt.'tlu·r tht·) f!lund oUI 
till' lIt'lIt eitllution hy biting thruuA'h tho I lnmlill"d ilt 

mri"lIM I'tlillt~, (lilel nl"tcr\\·ur.18 l(·mt·mloNl'li itl! lIitufl.tion 
ill \i~iling: other nO~I·~. liut in I.·itht·r I'llie thl') sho'" a 
... .'IMrklll.lf' IlOwer uf making 11M' lof what tbt·y ha,'e 
lo:-orul by t·'q .. ·rielU·.·... It 8t~·mtl 1.""I"lloIe thllt het';j 
lo-'U their I!Ikill ill biting holl'll tbl"uugh tlO\\t.'rt ur all 
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kinds to their liM"jug loug pmctiscd tho instinct of 
moulding cells and pots of II IlX, or of C'n!tuging their 
old c()('oons with tuUcs of WIlX ; for Ih(\y nfC thus 
('()mpelled to 'Il'Ork 011 the insido and out:side of the 
Ill.nleobject. 

In the ellrl~- pMt of the summer of 18;;7 I was 
1~1 to observe during SOIll!.' weeks S(!\"C'rol rows of the 
scnrlet kiduf'y·betlll (PIIa~eolU& fllultijorI18), whilst 
Il.ttt'udillg to tho fertilisation of this plnnt. and daily 
81lW humble- tllld hinl·b('(~s sue-king at the "mouths 
of the fl owers. But OliO da.y I found ~('n'ml 11llmbJc
bc<>s employed in ('utting h"oles ill nmH'r nftl'f flower: 
and on the next day (,,"efY single hi,'('-h<'<>, without 
exception, instead of nl ighting 011 the kft \\in:;.!-pdlli 
and slicking the flower in the proJK'f mt\nll£'f, flel\ 

straight without tho Icnst hcsit,ltil)lI to the calyx, aud 
sucked through the half'S which hMII)('('1I made ouly 
the day before by the humble-l>e('s; alld tiH'r COIl
ti llUOO this habit for mnll~' following' dtl~·!l.· )lr.lWlt 
has COllununiclltl"t1 to mc (July 2Rth, l hi l) n to:im iltlr 
('~, with the 80\(> dif1'('rt'n('e th~t ll'~s than half oC th(> 
fl owers had bet>n ))('rfomtoo by the humble-oc-es: 
nevertheless., all the hin'",i)e(.s gavo uJl sucking at the 
mouths of the f1 0llerlllmd visited cxdusivcly tho bitten 
oue~. Now how did t Il{' hh·c-!)('ei:\ find nllt 1:10 quickly 
thtlt hol~ had iJf.en made? lnstind ;!p\'ms to be out 
of the question, as th(' plant is all cxotit·. The holt-s 
enUllot be seen by ~s \\llilsi stulI<iillg' Oil the wing
pet!lh, where tlu>y hfUi nlw!lys )In·,·iuusly alighted. 
j"rom the eMe with which bees In'ro dl'<'eiH'(i when tIl(' 
Ill'luls of Lobelia eri'1w. Ilorc cut olT, it litiS ch-ar thut 
ill this case they were not gu ided to th(' neet!lr by its 
~jlllc ll ; nlld it mtly be Iloubted "h('lh('r tIH:)Y wen' 

• 'GanJ.Chrou.' Is:i', p. 72;;. 
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uttracted to the holes in the fiow('rs of the PhlL<I('Olus 
by the odour emitted from tht-m. Did they !)('rcci"e 
the holes by the seuse of touch ill their prolxllK"ide ... 
whilst sllekill~ the flowers in the proper mnlln!'r. !lnd 
then reuson thnt it woulll rllwe th(>111 timo to lllight 011 
the outside of the flowers nnd uS(' the hole8? 'l'his 
8C(!ms nlmost too (lboitrnS(' nil act of reuson for bees: 
lind it is more probi.ble thnt they SIlW the humble-bees 
at work, IUld ullderstallfling whllt tiwy were (lOOut. 
imitated them Bnd took IIllmlltage of the shorter path 
to the lIectM. E,'cn wilh anim,\llf lli~h in the scnle. 
such 118 monkeys. we should be surprised lit heMing 
tll!~t all the imli"idUIl!g of one fllK'('ics within the 
spAce of twenty-four Ilflurs undi.'r<!tood ElJI (wi per
formed by a distinct !ltx'<'i~ aud J)mfited hy it. 

I have r!'l)Cutcdiy o!Jsen'cd Ilith mriOIlS kinds 
uf flowers thut nil tho Ilil'o nlld llulIlolc-bo.::cs I\bioh 
were Slicking t!.trough tho perJ'umtinn~, fiew to them. 
whetuer 011 the uppt .. r or uuller f!.ide of th£' ('oroll!L 

without the least h('1<itation; RIIII tuis 811OW~ hu\\ 
quickJy all the indil'idunls "ithin the di>;trict hu(1 
acquired the 1II11ll0 knowledge. Yt't hllbit COIIll'S into 
piny to n c('rtniu cxtent, as in 80 muny of till- other 
opcrutioull of~. Dr. Ogll'. )h·~"rs. Furrl'r allll 
B"it han:! ob.,;('rn~d ill the Cil.'>e of l'jj''-'''''[u, I/lIIiri,loru,
that certuin indi\'i(luals Ilcnt ('xclll~i\"clr to 1l;1l per
forations, while others of the 81UlW sprei('s \'tsited 
only tbe mouths of the fluII('rs. [uotic('d ill ]8GJ 
oxactly the s!l111ofllct \Iith 'l'rijoliumprateIlUJ. HoI)Cr
sistent is tuo force of hllbit. thnt \111\'11 a /)l>" \lllich is 
yisitin~ perforated flowers comes to one Ilhich hna not 
been bitten, it does not go to the mouth, but instantly 

lIi.l'Hh,,!riee, \"01. ii, ISli8,p. 
2':'8, ~l j', Boll j"" lulter \() me 
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flies away in Shll"('"h of anotiwr "itb-n flower. Xe-\-er
tilelh'l, i Olll·e SIlwa humhlt'-l.x'(' \-i!<iting- the hybrid 
Rhododl'lwroll alaiaides, anti it t·nt~rt'fl th(' mouths 
of 80111(' 110\\('111 and cut holes into tile otllel1l. Dr. 
H_ 1IIulli.·r informs me that in the Stunc district be blls 
!!('en ~(lllle individunls of Bombll' IIwstrllC(lllIS boring 
through tho elllyx nnd corolln of llllinliflillU8 alee/ero
lOl'hm, nnd otlWI1I through the eot<)lIll tlione. Different 
sl)('('i('!I of lx'('!! may, however, 8OmctimC'!! be obston·cd 
acting Iliffen'ntly Ilt the same time on the fIIunc plant. 
I ha\"(' !J('('ll hiwl-bees s\l{.'king at till' lUouths of the 
1I0"cl"8 of the COlllmon bean; hulllul ...... bc<'!I of ono kind 
liucking through holes bitten in the cillyx, and hWllbl('-
1)Ct.'!! of another kind sucking the little drops of lIuid 
(-xerl.'teU by the stipules. i\[r. lkal of Micbigall 
infon1l8 me th«t the flowl'l1I of the )Jissouri eurnml 
(lUbes lI"re"II~) abound with nectar, 80 thut childrell 
often slick them; autl he SIl\\' jljvo·bccs sucking
th rough holes mllde by It bini, the oriole, awl at til(' 
Slune time humLle·bccs sucking in th{' proper IDanner 
at the mouths of the nO\\CI"'8.· This stAtement about 
tho oriull' ('nUd to miminhnt 1 hn,·o before said of 
('('rtuin 81.«'ios of humming. birds boring 110Ies through 
the lIuI\I-1"8 of the Brugmansia, whilst other species 
,·ntCn'd Iw the month_ 

The m;ti,-c nhieh illllW'ls bee-s tog-nun holes through 
the (·orollo. IICClllS to Le the 81lling of time, for they 
luse much timo in climbing' inu) 1l1ld out of hUg"(' 
flOII PJ"g, and ill forcing their h('ads into closed Ollell. 
nU'y \\ero nble to \-i;o.it nearly hi i('{' H8 IIlll.lIy f1owel"tl. 
as fur (18 I eould judge, of a ~ta('hys nnd l'entstcmon 

• Th .. ft<",,,,.of,b8 Ribel are through and rob ..... en lIo ... en 
Ilo"',·~', ... ""';lDMperf ..... ted by 01 L1,,.;. hon.-y ill a minuie; 
humble-bee., anJ.llr_ Bundy .. y. 'AtQenc.1l S .tufalid,' 11176, p. 
t.bat lileY"",,fll able to bow 238. 
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by ali~htin:.: on the uPI)f'r lIurfUf'o uf the corolla 
land lIuekiu;: through tb~ cut b"k;l,llw.n by t'nlt'rill~ in 
the prop.·r 'flay. Xo:\'cnbelt"M each Lee \Jo.f"re it 
has h,.,1 mlU'h pmf'tiCt', mll,;l 10....) 80lnt' timo in 
lIIaking endJ HOW pcrfoflLiion, Mp(lCilllly "Ium the per· 
fum tiUIl has to uo mallo tlll'ul1g'h I,ulll cldyx nud 
corolla. 'L'il is fwlion tlum'fore illlpli!'~ (on'flig-ht. of 
which flll!ulty wo M\'e ",hun.Lmt e,'i.ll·nee in their 
buiMing opt'nltion.i; amI may 'fI.~ nut funh(-r lw-liel-e 
thAt IIOW" trace of their socil\l iU!Jtind. that is, of 
working fur tho good of olher m{'mbers of tho com
lUunity, mny hero likewi~(' pill)" Il I""rt? 

~lnDy yt'tlrs ngo I W85 siruck with th,. fat't that 
bumblt ... loo.·.·.j .. a ~n('ral rule '" rfuratl! fl.)'IIt,rs onl~: 
wh"D tb",·, ~ru'fl- in larg~ num!,..·" n.-ar t,,~·tlwr. ]n 
a. gurden WiH~ro t here were 80me ,"cry 11I.r~" I)('!h of 
~t(t(~"!l8 coccilZea MId of P(J/l.t81/3mOI~ (/J'y/li/fR, Cl\'l'ry Killg ]( ' 

!lullrr ",us llf'rfIlMltcd, l)llt l found two plnnb (If tht, 
former SIlt.-'Cit·:i growing quit£' ""I»nlle witb tbeir l)('ta13 
lIIuf'h acratl'beJ,showin!!; tlutt tbl'r ha<Il""'I'n fn.."lul'ntly 
,-j. .. itecl by k ... ~, an.i yet nut '" ~in~d,' fl"""r WAi 

pt!rforah~1. 1 f(lUlul al~ tL ""p'lrnhl plllnt of Ihe 
I'(-nlstcmoll, 1Iml S(\W be(')j ('ntNin~ iht' lII,mth of tlw 
corollu, 811,1 not flllin.!:!ie fln'I"('r ha,l h""11 p'·rf"mtt .. 1. In 
tlw f'lllll'llin; YOllr (t . ...;!:!) I ,·j .. it.~1 the Mm'" J!"rdf'u 
i1f'\"{'ml tim. : (.n tbf' Hllb tof .Tnly buml.!l~bt~~ '''.~n· 
10llf'king thl'! 110\'1'.·", of Slllrl,:/I ."'~"'"I'" I Awl Stir;" 
yra/l{llili in tho proper mnllllf'r', Illulllllll"IIfjlwl'or(Jllll~ 
wort) peri'umiP(1. Un luu 7th ,If AIl~II~t ull the JlOII'{')'ij 
\lNO pcrfuNltt'fl, rn.'ll tho~.' Oil ... 111\1' f(,w l'ilUlti of Ih.-
~\'iB which $rn·w at a Iiul,· ,Ii ... t.,n<"'· 1'(\,,,, tbt· ~t 
1 ...... 1. On thl'! :!hl "( .\u;.:u .. l ,.nl~" ... it,;", Il"""n; "n lh. 
summili of tho spikps of Io01h "I,,",.i ",-mtl.in, ... 1 r~h, 
.Iml notono of tllf'110 WIls III1W h"r("1. _\!{uin, in my 0\\11 
gludl'lIl""('f) plnnt in scH'rnl rull:i of tht· eOIllIll{l1l \WIIIl 

2 • 
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hnd muny flowers perforated j but I found three plants 
ill separate purts of the garden which had sprung Ill' 
accidentally, and these bad not a single flower per
linah'd. General Strachey formerly suw mally per· 
i'umh'd flowers in a garden in the Himalaya, and he 
wrote to the 011"l1er t() inquire whether this relation 
between the plants gro\\ing crowded alld their per
fomtiou by the bees there bel,] good, and was answered 
iu the af1irmati\"e. lienee it follows that the red 
,·lo\·er (7'rifoliuTil pratel/Be) and the common belln when 
niltiYlt.tcJ in great muss('s in fields,-thntEricatetralix 
;":TOII ing- in large lllllllbers on heaths,-rows of tbe 
"c:arlet kidney-bean ill tho kitchen-gardeu,-aud mll.S.Ses 
of any species in tbe floller-garden,-are all eminently 
liable to be perCornted. 

'l'he explullution of this fnct is not <iifficult. Flowers 
;":TOllillg' in lurge numbers alTord n rich booty to the 
bees, and arc conspicuous from a distance. Tiley are 
consequently viSIted by crowds of these insects, and 1 
.. nee counted between twenty and thirty bees f!)'in~ 
about a bed of PentstemOIl. They are thus stimul11ted 
to work quickly by rivalry, and, what is DHleh more 
iUlI)()rtant, they find a large proportion of the flower..;, 
us suggested by lily SOil,· with their ncctaries sucked 
Ilr~·. 'l'hey thus wuste Illueh time in searching many 
I.'mpty flowers, nllJ arc led io bite the holes, so 118 
to find out as quickly as l)()ssiblc whether thero is allY 
nectur ]lresent, and if so, to obtain it. 

-Flowers which are partially or IIholly sterile uDless 
vi~ited by insects in the proper Illilnner, sneh as 
Ihosc of most species of Salvia, of 7'nfolium pralell8e, 
PhaseoluB fIluli!fiO'1'1ls, &e., will fail morc or less com
pktely to llroonce seeds if the bees confine their visit>; 

• 'Nature: JQ<I. ~, 1874, p. IS9. 
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to the pt·rfvrationa. The perforated ftowera of tho&c 
.~ies, whkh are C*plbl., of fertilwng thellllll·lvt'&. -.rill 
yil'IJ only.·ir.fcrtiliAed aeeda, and the It'todlintlwill 
in coDJ;(-'<lueuoo be less vigorous. Therefore RII plants 
1Il118tsllm~r in some degreo when Ucc80uluin their ncctur 
ill !~ fdonious mn.nncr uybiting holcil througu the 
corolla; and many speci('ll, it might be thou~ht, \II-ould 
tbtu be ut('rminated. Dut bl·rt>, as i.!l i<O J!t'npml 
throughout natUJ'(', there is 11PD.l,·ncy loloud.1l J'('<Itt,reiI 
equilibrium. If a plant sull'cI1J from being P"'rromled, 
fewer individuRJ8 will be rcnTed, nnd if il~ Iwdnr i8 
Itig-lIly imrort4nt to the bees, th(,"(1 in tbpir tllm will 
.mffcr and dec-reuc in numLer: Lut. ,,-lult u. mu.·b IIMJI'f' 

efl'ecth'c, .. lOOn as tbt" pl.nt t.e. ... m' ~ ·tnt·wbat 
rure so .. not to grow in cruw\lt.J 10 ..... , lb,· IICf'S 
II ill 00 longl'f be stiolllinted to gunw hole in Ihe 
!lo\\'ors, but will cntcr 11'("11 in n lcgitilillilf' IIIUlIllrf. 

ilIum seed will thcn be prOOllc('{l, alill tll(' .·",lIin~ 
!wing the product of c~rcrtiJbatiun.ilI bo· I·i~,wus. 
:to that w{' .-peci('fl.ill «·ud to iu.·"-.... in numl~l'. tl} 
be again cbt't'ked, M 'JOOII all the planl aJ...",in gn'_ ill 
rrowded mllSllCl. 

2 , 2 
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t.'ro.-fertilialion pro .. tdto be lotonffl<oial,.nd .elr.r .. rtil~ti<)ni". 
jurlou_Allied IIN'eirol difl'". )I:.ealiy in the m('tlnl h,. .. hi~h e~ 
(,-nlilation ill ruouml amlll'lr·fertiliAtinn .Y(>hl{~1 The bcndlb 
an,]ull.oflhotwol'moeoaeedrpeudonlile""groonfdi/f,·",nliaU"" 
intheI>('1u .. lrl.m~D~Tloee,-iltlf.'riIcDQtdW'Otolh~('(Ifl>I,illlltioIlOr 
motl,.i.ltlnde .... i8lnlhfo .. n·nl. S,tnreofthto""lIditionltrlwhi .. b 
pl .. "t..",., 1a!~.I ... n ""wing -" &<,r:\-tl_ i". -..t.·nlnatDI'C 
..... n"(!ft-eulll1l'l',.lkIlh,·rft"t't'UoflUC'h~1i .... II. '· ......... m.1 
t'<IUid.· .. ,i...., ... ilb~l""-tt.)II~in&.·~li(lnof,liIr'renliatOOlI'xn.t 
cJ~"...nt&-P....t;e.II('''''''''.· Gene.ilI of t ile two II'lt .. -ClfWll! etll'ft

"I)OI"I~"re betWe('1I the clf ...... u (If ...... rcrtm .. u,," ~n,l .. lr·rcn;Ii ... -
lioll,lu"\of the \cgil;u,ute IImi !!I~J:itimute"nIQn.or hdl'rOIItyle<1 
1'1IIntt,inrorupoorilOD "-ilhhll.o'id ""ione. 

TilE first nnd mOlit important of the C()nc11lJ!iOllS which 
may Ix- dm\ll~ from the ohM>n'ations ~i\'cn in this 
"olnme, is that CfQ&-fl·rtili.;,;ntion is ~('nerally beneficial. 
!lnd sclf·fertilillrltioll injllriou~. 'fhis is SllOWll by tht, 
,liirl'rl"llce in hcif!'ht, wt,jght, constitlltionnl vig-our, find 
f('rtility of the offspring- from crosscd RII(I f:I('\f·fertilist'll 
/1owcI"II,l\lId in tho number of 8Ct'd1l Ilrodu('ro by tht, 
I~H('nt·rll\nt~. With ""!lpc<'t to the sl'e<lnd of these two 
propO!Iition'!, namely, thnt IIdf-fl,rtili"'ltiUI\ is generall) 
injuriou'!, we ho-,"(' abundant criden('('. The structutl· 
"f Ih(l lI,.wf'r"S in lIuch plants RS Lol..lia ral/lO«l, Diuifali,. 
l'"rl'urt<l. &('., fl.'lldt'r$ tIlt' Rill of in!l('('ts almost iudi,,
I~"n!;llhl(' for their f('rtili!llltion; ami ix>orillg ill mimI 
tll(, IHl'polCIlCY of pollen from a distin(,t indi\'i.hllll 
o\"('r th'lt from till' SlIlIle individual, IItich plants "ill 
almost certninly hn"" ~n cros~('{l during man~' "r 

( 
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allllrp\iuu~ gl·llt'mtiollll. ~) it mwt ~.owillJ.!: Inl'rely 
t" tl ... 1'n-1"'I"IIo"Y o( f"reign f"'llll'II, witb ('1I.(,l .... :;:.s 
8ml Hlri"118 olb"r planUl. Ihl' \-arietics of ~hi.·b "lmn"l 
ill\'wJ.ly inlcr,·n..a "h"11 ,l!"n'~'n h~tbN. Tb.! MIlle 
infl·n.'nco may \,t. dmwn blill m')re ~t1rely wilh rn:pt~t 
to those piOlltM. such liS H,',"~I!l. 11.1111 J::.tchll('holtzio, 
whit·h are stt-rilu ,ritb th,·it (I,m IlI.IlIclI, I..ut ft'rlill' 
",jlh thut from any otbe·r illlli,-j,iulii. '1'ht, ... l' ~·\·eral 
plant. mU!lt tben-("rt! b.,.e i.It'<'D ('n.UCJ .Jorin~ • long 
II:ri~ or I'n:~iou. gt:ucmti"nll, fUl,1 the IlnifidaJ e~ 
ill my eXlll.'rim(,lIt4 caliliot hanl illC"n'il'!'I1 til .... ,-igollr of 
thootrlSpring b..'yolld that of tlu·ir pro~l·nitonl. There
fore the .lift'crt·Il(·(\ bctV.('C1I th.·I(·If·f,·rtilUt,e.-1 awl f·I't'~,.oo 
p~lltl raa.e..J by me NDn .... t be aurilMlt ... l 11.1 the .upt"
ri"rity .,f tho "n ~...J. bnt to tbf' inft·ri .. rily (,f thl) 
.. ·Ir·rl'rtiJi ... ~1 .1...Jlinga, .Ine to the injurious df.'(·ta oj 
1IO,lr·fcrliJi'Olllioli. 

With r"~rJ('Ct to tbe first propo~ilinll. 1IIlmt·ly. thlll 
I'n-fcrlililllti"n is gl'lll·rv.lly tol'II.,Scial. we likewUe 
han, ex",·1I1'nl c,-i,l('I1<-"t·. i'luna,,( il'om<l'll ~"1'1' iliIN' 
c~ :,.r nint' MUo:o.'(·""j",f' p·Il.·r .... iion"; they were Ibl'l' 
1Ii:!"in iult'l"CrQIo. .... -d, iln,lat the Si\me tim" ('n_~1 \\ith /I 

plant of n frl'!1h stock, thnt iR, Olll' hrulLf.:'ht frum nllotill'r 
J.,'1Inll"n; IIn(1 tht· otr~prillg or thit J"tI"r ('n~~ '"'1"('; tu 
Ihtl int."n·n ... ",_~l plant. in Iwi;ht lUI Hj() h) i:o(. IIn,l ill 
r1."rtilily" 1110 tll;;1. .\n I&nalogou t'sllf'rim'"UI .. ith 
l::'O"·la ... h"ltzia ~"'·tl a aimilar n'Rull, WI f/lf as fl"rtilit) 
\\I\.t ClJUt'l'rnetl. In IIl·jlhN nf Ii"",", C8~ .• WNU lilly or 
thu pllluhl Ihe Ilro«ut't or lIt,lf· fl'rtili>lllliOIi. l'lollU or 
Diunlilull IH'ro IM'Jr·fertiliJq .. 1 for 11lr('(l g('IU'mtiUlltl, and 
thit 1111 .1,,0),1 Will injori"llII i I,ut "b.-n tb.'1!ft plant. 
,,).,., f.rtiliw.-l loy a fn"b at •• ·k and by illl~l'('n"""I.~1 

I'llutt.'l t,f tbe "llIe 11,.·k. Ib"n' " ... a f!n'Rt difl'creneo 
ill ft·rtility ktWI"t'1l tlw t~o .. ·t~ "f ~·t.'dlin~, and 80me 
llifl't'r('lICC in thdr hdght. l 'dulliu on·l!nI U llI'llll) 
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pamllel case. With \"Inioull other plrmts, the wonderful 
elTocts of 0. cross with /l. fresh stock may be seen in 
'fablo C. 8m"cral nCCOllnts hu,'o also Ut.'Cll published· 
of the extraordinary growth of seedlings from a crOBS 
between two mrietics of the same 8pedc~, somo of which 
nre known no\"cr to fertilise themselves; 80 that here 
ncitll('r self-fertilisation nor relationship en'n in a 
remote degree roll havo come into piny. We may 
therefore conclude that the Ilbo,-o two prolXlsitions are 
trllc,-thllt cross-fertilisation is gCll(,nllly beneficial 
IIlId self-fertilisation injurious to the offspring. 

Thnt certain plants, for iustUIIC(', Vidt, trUolor, 
DirJifo.iil purpUTM, &rothamn,," IOOpariu., Cydllmen 

pt!l"fi('um, &c., which hnxo been naturally cl'Ol<S-fcrtilised 
tor many or all pre\'iouB generations, should suffer to 
all extreme degree from II. single net of 8('lf-fl.,rtilisation 
ill 11 m0st surprising fllct. Nothing of tho kind has 
Uccn obsened in Ollr domestic animals; but then we 
must remember that the closest possible intcrbre<lding 
with such animals, that is, between brothers and sisters, 
eannot be considered as nearly so clOBO j~ union as that 
betw('Cn tho pollen and moules of tho snlDO lIower. 
Whether the e\·il from self-fertilisation g()('8 on in
en'l\sing during successivo genemtious is 1I0t as yet 
known; bllt wo may infer from my experiments that 
tho increase if IIny is fM from rapid. .\fter plants have 
bt:-ell propagate<\ by self-fertilisation forsc\'cml genera
tions. a single CroM with a fresh stock restores their 
pristine vigour; und wo have a strictly fllllllogous 
rcsult with our domestic iinimllis. t Tho good effects 
of crvss-fertilisation fire transmitted by plnnts to tho 
next gcnemtioll; 1l1)(1 judging from tho 'arietics of 

• See 'Variation undor.l)o.. t IbioJ. ell. sis. 2nd odii. ~ol. 
mc.tiralion:ch. sis.2uoJedil. vol. ii.p.ltI9. 
H.p.I~. 
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the commf)ll pel', to many luC{'C('(ling- ~(,Ilo('rati(ln". But 
this ma~' merely be that CfUt. ... -d pJAlltA (,!, the fir-:.t 
generati"n are extremely "i~rous, and tmn911it their 
"igollr, likl' any othl'r chBr8rolcr, 10 their IIIl'CCMOnI . 

.Not\\ith~tanding the evil whil'1I !llHny pll1.nts suffer 
from st.'ll'-fl'rtilisution, they ClllI be lllllll propugated 
lIud!;'r fiwOllrnble conditions (or many g('nerotions, as 
sho,,'u by lIo,mc o( mye.xperimcnh. and more e>;~ially 
by the lun-intl tluring at. )t"tlSt hal( a century of the 
Sllmc mri('li('fI of the common pea. 811d IIWC('t-IX'8. The 
..a.mo concl1lsion IJrobably holds g'oo(1 with sO\'crnl othcr 
exotio IJIIlIli.8, which are ne\'(~r or most mrely ('ross
(crtilillL.u in this conntry. But all the.li' l,lauts. as far 
118 they ha\"e br><>n tried, profit gret\tly by a £'I'08Il with 
11 ff'Cl'h stJx:k. Nme few pIAnL~, (.)r iru,tauroe, Op/lry, 
«pi/era, have almost cerl'linly been propllgated iu tlo 

stllte of IIl1t 111'0 fur thousnll\\S of g't\ncmtiolls without 
hn"ing l.Jc{'u once iutcrcroue<l; "ud whether they would 
profit by 0. ('fO!S with a fresh ltork is not known, nnt 
",u{'h e&.IIcS ou~ht n.)t to make us t1nubt that AI a genem.1 
nile eros~illg iii bt.-udiciaJ,8IlY more than the C1istcnce 
of plants which, in IL stille of nullll'l', am propagated 
exclusively hy I'hiwm{'~, 8tol0lls, &c.· (their {IOlfers 

ne,'er producing M!eds), Ihonld make Ul dOllot thllt 
seminal generation mwt ha"6 Inme grt'Ut aUVAntage. 
8.1 it i. the common plan followed by nature. Whether 
any Ipecie. bas been reproduced al!('xuaJly from /I "ery 
remoto period enllllot, of eoursc, be IlsecrtllincU. OUl· 
solo me!lllS for forming ullY jUdglllC'llt on llJis Ilcad is 
We duration of tho \'arietit3 of ollr fruit trees wilit:'h 
118\'6 been long propagated by grafta or "lids. Andre",
Knight (ormt:'rly maintain"'] lhltt UlltlC'f llu-w> cin'um· 
",ldnCt,'fI tll(_·Y always become wi'llkly, hut thig e(lnciusion 

• I ho.Vlll!lVcII 1Il"crIIl NLlle~ ill lioll.' ell. z,·lil. 2"d ~'<lIL ,,,I. ii. 
my "'.riIIllun tinder lIoJ",'."liru, p.1:;2. 
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hus been wannly disputed b~' others. .A recent ilnd 
t'Qlllpetellt judge, 1-'rof. ,\sa. Gray,. leans to the side 
of Andrew Kn ight, whidJ. SC'Cms to me, from such 
evidence as 1 have been ablo to coiled, tho more 
probable view, llotwithstundillg' mnny opposed fllCt~. 

The means for favouring cro&l-fertilisation and pre
nmtillg self.fertiiisntioll, or conversely for favouring 
self-fertilisation and preventing to n certain extent 
cross-fertilisation, are wondclfully diversified; aud it 
is remarkable tuat these dift'or \ddely in closely allied 
piants,t-in the species of the same gcnus, and some
times in the individuals of tho Bamc species. It is 
not rore to find hermaphrodite plants and others 
with SCPilroted sexes within the MillO genus; and it is 
eomlllon to find some of the specics dichogamous and 
others maturing their sexual clements simulttlJle(JIIsly. 
'fho dichogamous genus Sax ifragll contains proter
,u\drous nnd proterogynous species.t Several genera 
include both heterostyloo (dimorphic or trimorphic 
forms) Md homostyled species. Ophrys offers tl 
rClllilTkuble install(.'e of aile species IUl\'ing its structure 
mauifestly adapted for self.fertilisation, and other 
species ItS manifestly adapted for cross-fertilisat ion. 
Some con·generic sp()cies nre quito sterile and others 
quito fertile with their olIn pollen. :From t!lese several 
cuuscs we often find \Iithin the same gcnus sl>ecies 
whieh do not produce s~ls, while others produeo all 
ubundunoe, when insects ure exclud(;{l. oome species 
boar ddstogene flowers II llieh canllot be crossed, ns 
lIeHllli perfect flollers, whihlt others in tho same genlls 

"' '1J1Ir"ini."'''': K.,ay, .n,,,\ 
11e,·io""p.:rtamill,:;-t<JIJ"rwuu",,,,' 

' 8;G'SiJr{>~~md ba' ill.i~11'd 
drotlgly t<> tloi •. dl"ed in hi. 
w.lual.oleoL.c"·"lIotl,onILufe,-

iili";L\i,noftho(::norninL"":'}["" 
,,,,1$1. richt K. Ak.J. u.. rlin,' Del. 
IS72.1'.7t;:1. 

lS~~:~ ~~~~I'." . Uot. l.eitung," 
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UOH'r prtxlu(,(, dci~tt.gl'll(' flO1n'ra. ~)m" 'l)('('iCl f'xillt 
Undl'r two (nnJJs" the OIW l~-uring colU!picuula Ruwen 
~W.ptl.J. fur cf\IM-rl,rtili~tion. the other OOe.rillA' in· 
OOlllll'icliOllil fiu'lrtrtl aualJtL .... (ur Idf·(ertilinioll, whilst 
other 1I!)('('i,'ij in tho 1;1\1110 gCIlII!J prcscnt only a !Jingle 
form, J:\"I.'II with the indiviullnis of tbo IOUlO species, 
the degrt.·c o( Ot'lr·lltt'rility "l1ri ..... gn:.-utiy, lUI in Hesroa, 
With l'0ly"ramflud plllnt'" the di~tri4uli .. n of the leJ:6I 
diHertl in the indi,hlnalilo(the I!o;lmcII,,~'iC'S. The rcla· 
ti"c period at \lhich tlU) Il'x.uol (,It'menu in the RalllC 
fluwcr lire mutllr(', dilfl'rs in 111(1 " llrif.'( i(,8 of Pelor· 
gOllillm; and CnrricN' giH~ ~H'ml CllII('!I,· showing 
lbut the rw·riw "I.rilil jk· .... nling 10 tb,' II:mpt~raturo to 
1rbicb th,· planu are CSIM'o;I"l. 

'fhis c:nru. .. nlinary di"t>n;iIY in the mt'8llll (O)r 

tamllring or pn.','('ntillg cn'",,· 011(1 M'1(·ft'rtilil'>lltiun in 
c108Cly IlIlied f()rtrls, prohnbly dcp<'ndB on t he results 
of wtll IlrUCC .. o;I·d l)l.'in:: hi~bly bt'lIdiciol to tbe1Iw'(:ics, 
but d.iroc-t1y ('PIM ..... l in Illany "'ars to (.11" 'alluthfor and 
dfo!M·ndl·nl Oil nrialJle (. .... onditi"u~. Jo;d(·( .. ·rtilu.lion 
8lJ.:oures Ih .... I'fWlIl·tiull or a largo lJupply of 1lI·, .. I,,; and 
the IIccl.'!I>jity or IIIh'nntnge of this \lill IJc detcnllillct! 
by the nn'rugc lellt-;"t h of l ife of the plnllt, \lhich lnrgely 
dCIX'lluS on the nmount of dC.~I.nJ('tiou llUfl't·l'l.~l Ly the 
SoCed.s and 1M."'4J1ill~ Tbis de"tructi"n f"ll"wl from 
the moet ,'aril/ulJ and ,'I\rialolt, Cau.t'l'l, Bnl·h u tbe 
I'rt'eoClI('(l o( animall of "'\cnll kin,lit, uml the growth 
of 8urrouIlllillg piollt!!. TIll' pos~ibi l i ty of er088·fertiii· 
&llioll Ul'P<'IIUS IllAinly ('II till' pr('8l'nce IUld IHlmbcr 
of L'dtuin inSl"Ct~. oht'll uf iu .. ~'\:u 1)l·IIIIl~illA' to spt.'t"ial 
gruul"', ami UII tbe dl·;;rt~· 10 "bkh thfoY are attraeted 
to lh ... flu""'rs of all~ particular 8!,,>(·j.'lI in Ilrefl'renoo to 
other Jluwers,-all circum,.tlllll'l'lI iikdy to change. 

I W rk f rWln nli 
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Moreovcr, the atinmtngcs which foliow from erOS:!
fertilisution differ milch in different plants, 80 thut it 
is probable that all ied plauts would often profit in 
different degrees by crO&:l-fcrtilisation. Under these 
extremely complex (llId fluctuating conditions, with 
two somewhat 0ppolled ends to be ~ainefl, namely, the 
safe propagution of tho species Ilnd tho production of 
croM-('rtili,;cJ, yigoroll! oif.:lpring, it is 1I0t surprising 
that allied forms should exhibit flU extremo diversity 
ill tlw means which f!~VOllr either end. H, 311 thero is 
rcaSOIl to suspect, self-fertilisation is in sollle respects 
beneficial, although more thun counterbn lonced by the 
advlIntagcs derived (rom a ~ with 1\ fresh stock, the 
Ilwblcm becomes still more eomplica.tf'll . 

• \.8 I only t""ioo eXIM!rimented OIl moro than a single 
lpooies iu a genus, 1 cnnnot say whether the cros8Cfl 
offspring of tho 8O\'erallpedcs wilhin the same genllS 
diflter in their degree of superiority over their self· 
fertilised brethren; bllt I should c:l:peet that this 
would often prove to be the case from "hat was 
obsened with tho two species of LolX'lin Rnd with the 
individuals of the same species of Xicotiana. The 
spedes belonging to distinct genera in the Mme family 
certainly differ in this resped. The elTects of er088· 
and self·ferlilisatioll Illay be confined cither to t he 
growth or to the fertility of the olT~l)ring', bllt generally 
extends to both qualities. Thcre d0('8 U()t seem to 
exist nlly close correspondence ootwC('n tho degree to 
which the flowers of species aro A'laptNl for eross· 
fertilisation, and the degree to which their o(f"pring 
profit b:r this process; bllt we may ellsily err on this 
hend, as lhero nro two Illeans for ensuring cross-fcrti
li80.lion which arc not externally perceptible. namely, 
self-sterility Rud tho prepotent fertilising influence of 
pollcn from Ruother iudi\'idual. Lastly, it has been 
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.bO""11 in a ("nner chapter tbat tbft efl','C·t pnlllu,~·d by 
cn.. an,I .. ·lf-f,·rtili.al,tinn on tho r,·rtility of tb$ ~t
!)lan~ d ...... nul aI_y. ~'rTtt<f".nd 'lllith that pn,.ju.-ed 
011 the h.·i.-ht. ,·i!!,lUr, and fertility (If tli('ir ofl'.pring. 
'fhe lalUl' I"I:lnllrk IIpplit"ll to el'l.lIJIl.'d liud I('lf-fcrtilil!(·J 
.C<'d linIU"Il('1I tll('8(1 nrc uS('(1 as tll(\ 11Ilfent-plnlll.8. 'fbi, 
""aut tlf c'<,rrt'>o!MJlld('nce !,rorobly del"'lId", at leMt iu 
l)III,rt. (tn Ib" numLo'r oi .ee.!. 1,"")uc...1 bdng chi.ofl.y 
d.·k-rmine<) lIy tlae numl""r of tbe roll.on-tul ... ~ whiC'b 
n .... ·h thll fl1"ul.,., an,)thi. will he ~"ft'mL.1 by till) re
lu·lion I..oct"·('<'11 th., pollt'lI anti Iho Iligmfltie ltt-'<'rctiOIl 
or ti.uOI; ,,·h(,fetll the gru"th awl ,·"n.litutic>naJ ,'igour 
of tbt, oft'jtprin .. will bfo chidt)" t1.ot,.rmin",J, nol ,.nly by 
th •• lIum!l('r of !l()U,ou-tubN nw;·hing the o1""ule&, lout by 
tb .. TlAtu", t>f tbt) "*·ti"u bcttfuo'n tbl.' (It.ntl'uta Ilf the 
polleD-gmins alltl o\'ult!l. 

There aro two other iml)()rtant ('o11l('1u.~ioTlll "IIiI'll 
may 1)(11 d, .. luI"r'l) fMR my olw·n·atiun'l: IlfMtly. that the 
aJ.nn~ lOf cl\Jllll-f.·rtilj..ation .) .. D"t r .. lh .... frum 
.lme mpt.·ri"da 1""irru'! in the mc'", union "f two 
distilH'l ill.li"j.llIllill, bill (rllm /lu.·b iu.li,·i,lulllll lun-ing 
bocn .ubjlX't('(l during" IlrN-10Ua gl'Ul'flltiull" to dif
f~rellt eoll,liti,.n .. tlf t<) Ib .. ir baTing ,",rie<) in a mAODE'r 
O",mmuniy eaJlt .. l Ip .. ntan,. .. na, III tI ... , in eilhe-r C"UIl 

tb.·ir .. ·.J.1.Ul.1 f'1.·IDt·uu IlIIw locc'n in a:nnC' d'!gn>e .lift'.·,. 
eutiat.~1. An.) It!('undly, ,hilt lh" injury fn..m lel(

(l·rtili<Sl1tioll follow. (n)1ll the "·ant tI( /ludl dift'l'f('lItin
tion in tlw III'XllUi u\emeutll. 'l'IH'II!1 t,,·o PNlI)fl~itiollS 
are (ully e.14bl~bNl 1Iy my (·x)'M."rim.·nt"- 'J'bua. ,,·h,.n 
planta t.f tbO! lpomwa an.1 of the- llimulu." whi,.h had 
l.oef·n .. I(-f.·rtil_~l fflr the "'''''00 1'n'·,·i'lII1I j!"I'o,.ratiuna 
amI bad tw.;·n hill all th.) time ulI<l.., tb" IIIlme CUIl.Ii

tiolla, "·eN illterc~-d olle \\ith AIlOIIlt'f, the oft':Jpring 
did not profit ill the h.'&.'Jt by tho t'1'OIM. :m.mulu.s 
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offers another instructive caSt', showing that the 
benefit of 11 Cro8iI d"l"'mls on tho jH"e,-ioU3 tn:illmcnl. 

of the 1)I'\~cnit.ors: plall15 which bad ~n self·(l·r· 
tiliJ;('(j fur the eight pfc\-iollll gencmtiollS W(,f(> croS:;t. .. j 
Ilith plllllts which IUIII been intercrossed for the sumo 
lIuml"cr of gCIlCrotiUIlB, all Iltl\"ing bet:n hpt under 
the SlIme conditions as far M po~iblo;, seedlings from 
this ('nlSS were grown in oollllX'tition with others 
dcrin:!ll from tho !klmo flClf-fcrt ilisro Illolher.plant 
ctoS--;j>d by R fresh at()('kj and the latter seedlings were 
to the (OfIllN in beight as J OO 10 Cd, anti ill fertility 
as 100 to 4. ...\ n ('xll.ctiy parallel cxpcrimcllt was 
tried Oil lJiiUllhull. with this diiTl'r('IICC, that the plill\ta 
bad been sdf-fcrtilia...'<i only (or tho three prcl'iUU8 gene
rations. aud the result wlI.lIsimilar though 110tllO litrongly 
Illarkt.'fl. The foregoing i"-o CM<'il of tho off,.pring of 
JIXllUreIl and E:«'ulK'iloltzin, dcril'L'(i from 1\ Crololl lIith n 
frcsh iltll(.'k, being lUI much su perior io the intererosscIJ 
plnnt. of the old stO<'k, as thl'!l(\ latter were to the !If'lf
fcrtililk"ti oA-~Jlrill!!, strongly Surl,urts the 8Ilmc conelll
sion_ .\ ('ro;.s with a. ff(-sh .11IO<'k or "ith anotht-r variety 
seems to be nl\\(lYs highly kncfieinl, IIhether Ilr 
not tho Illothcr-Illl\util have bc<>n iJlterCf'O!l~('(1 or .!Idf
fcrtilistd for scn-nll prc\-iolls ~I-ncrat ionll, The fn('t 
that. 1\ ('~I!>.i bHIII'I-n two AOlll-tii on the IIlme plant. 
d()('8 III) good or H-ry little b'OOtI, is iik('will(' 1\ strong 
corfOoorlltiun of our (,'Oudusioll; for the lIC!l:IUJ.1 
elt-mcnts in the f10W('fli on the 8;UIIO pll\nt elUl rarely 
h8.\-c ix.OCII dilTcrclitiated, thou:,;h this is possible, as 
Iloll cr-ouds I\re ill 0110 s('n~u di~tind illdi\'idual~, 

sometimes mrying and diAl'ring fr'Jln one anothcr ill 
structure or constitution_ 'I'huo; the pnlpoeitiou that 
tbo I.!I -lu-Iit from erQllS·f~rtiliNltiun dCl*lldil on the 
plants IIliil'h ure ('nlilsl..,<1 ba\'ing l)(~-n suujocted during 
previuu.s g('l}CrtltiOlill to somell hnt diffcrent (,'vudiiioIl8, 
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or to their having mricd from some unknown cause as 
if they had been thus subjected, is securely fortifieJ 011 

all sides. 

Bcfore proceediug !lny further, tho view which hns 
been mnillttlined by sc\'enll physiologists must be 
noticed, namely, that all tbe c\'ils from brooding 
mumals too closely, nnd no doubt, us they would say, 
from the sclf.fertilisatiou of plnnts, is the result of the 
iucrcnseof some morbid tcndclley or wC!l.l.. ... ness or consti ... 
tution COl1)mon to tIle closely relnted jlarcnte, or to 
the tll"O sexes of hermnphrodite pitmts. Undoubtedly 
injury has ortCIl thus r~ultcd; but it is a min 
nUt·mpt to cxtend this ,'iew to the Ilumerous ("IISCfl 

gi\cn in my Tables. It should be remcmbered that the 
So'BI10 mother-plaut was both sclf-fertilitit.'(\ aud crossed. 
so lll11t if slle hod been unhenl thy she would have 
transmitted hIli!" uer morbid tendencies to uer crossed 
offspring. But phmt!' appearing perrl'Ctiy Il('althy. 
somo of them growing wild, or the immediate offlipriug 
of wild plants,or "igorous common gat"(Jpn-plnllt~, were 
selC("ted for experiment. Cun~iderillg- the Iluml)(!r of 
specie'S "hid wero 1.ried, it i~ nothing leH~ tiUll! lIusmd 
to suppose that in nlJ these easC's til!' mother-plullt'<, 
though Dot appearing in RDy \\ny di$('l\)I,.J, lINe In'ak 

or unhealthy in so peeuii!\T n manner tlJnt their sdf
fertilised seedlings, many hundreds in numh,'r, In'1"o' 
rendered inferior in !.wig-ht. wei!!"hl, eon~titntioll!li 

,"igoul", anti fertility to their ('rossed ()fr~pring. lUore
over, this belie'f ennnot 00 ('xl('ll(it'(l to the strongly 
marked admntagt:s which inmriably follow, as far a'~ 
my experience serve!', rrom intcrcro~~ing the imli,·i· 
dlhll!J of tho 8o'lmo ,"uridy or of distinct vo.ricti('s, if 
theso ha\"C been subjected during somo genC'Tl1tjulls tu 
din'ercllt cOIHii!iolls. 
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It is obviolls that the exposure of two sets of plants 
during scn"!roi gCIlCrotiOIlS to different conditions can 
lend to no beneficial results, tlJl far as crossing is COIl

cerned, unlClOS their sexual clements are thus affected. 
That every organism is acted on to a certain extent by 
11 change in its ellvironment, Ilill not, I l)fC8UIllC, be 
disputed. It is hardly necessary to advflllce lwidcucc 
011 this head; we call peroeive tho difference betWef'1I 
illdil'idunl planta of the same species which htl.YO 
~rown ill somewhat morc shady or sunny, dry or damp 
plaees. Plants which IlflYO been propagated for sollle 
gCllcmtions under different cJimntCli or at difl'cff'ut 
Iietl80IlS of the year tronsmit difl'crent constitutions to 
their seedlings. Under such circulDstances, the che
mical constitution of their fluids and the naturo of 
their tissues nro oftou modified.- Mauy other suell 
facts could be adduced. ]n sllOrt, every alteration ill 
the function of [~ part is prooobly connccted with some 
corresponding, though often (juit.e imperceptible change 
in structure or COIlIl)Osition. 

WhA.ten:r affects an orgnllism in allY way, likewise 
tends to~t 011 its sexun] elements. "'0 SC<l this ill the 
inhcritnnce of ne\o\ly acquired modificatious, such as 
tbose from the increased use or disuse of A. part, and 
evell from mutilations if followed by dis(,a8C.t We 
ha,'e abundant evideuce bow sU!J('Cptible the repro· 
ductive system is to cbanged conditions, in the mnny 
instances of [mimals rendered sterile by confinement; 
80 that they will not unite, or if they unite do not 

·NulD('rou'ffI_tosctl~ ... ith 
• ..r~rc'l('fta.., ~i~,'" iu my' Vari
ation unolrr lk'nlutl""tion,' elt. 
nil,. 2",1 edit. "ol ii. p. !!GI. 
Willt I'('jlp('d 10 a"imlll~ Mr. 
Ilrack~llri,lg.o h ..... ell ........ " 
('A Coutributi,mlo[h'l'ltroryof 
Oiathe,"',· Edinburgh, l&<;~)ihat 

cTh 

the diffcl'tnt "'!pin. of Bnimal. 
al'9 nejtcoll,,10 different dq.:,1"C<lII 

;!~:~'!~db!o!:.ff~~i'~~,~m:'.: 
ectt"incxtC"~~I)...ulothem, 

t'Vati.Ationun,lc-r l lon,c.ticn· 
tion.' eh. 1ii. 2n,l edil. wI. i. 
p.4GG. 

f hrl lin 



ell",,,. XII. GENERAl, RESUJ.TS. 447 

producE' ofisprjn~, though the confinement may be far 
from close; !lnt! of plants rendorcd sterilo by cnlti
vation. But hardly any cascs ufiord morc striking 
('ddellC'e how powcrfuUy a change ill the cOllditions of 
life acts on the scxua.l elements, than those already 
gh'cll, of plants which are completely self-sterUe ill 
one COt!lltry, and Ilhen bronght to nnothcr, yield, even 
in the first generution, II. fair supply of self-fertiliseu 
seeds. 

But it may be said, grunting thatchnnged conditions 
act on the sexual elements, how can two or more 
plants gro,ring c1oso together, either in their native 
country or in 1\ gnrden, be differently acted all, inasmuch 
IlS they appeul' to be exposed to exactly the same 
conditions? Although this qucstion hrut brcn already 
considered, it deserves further considcTIltion under 
sevenu points of "iew, In my experiments with 
])igitalis purp1t1'ea, some flowers 011 a II ild plant were 
solf.fertilised, lIud others were crossed witll polleu 
from Ilnother plnnt growing within two or three feet's 
distilnce. The cro!l8Cd and self-fertilised plants raised 
from the scOO.s thus obtained, produced flower-stems 
in number as 100 to 47, and in nvernge height us]OO 
In 70, 'i'hercforo the cross botwocn thcso two plnuts 
lltul highly bencficial; bllt how could thcir sexual 
(,lements ha"e been dift'erl'lItintcd by exposure to 
dill'crent conditions? If the progenitors of the two 
plants had livcd on the same spot durillg the last 
score of generations, and hud ncver Leell crossed with 
nny plant beyond the distance of n few feet, ill oll 
probability their offspring would have been reduced to' 
the sume shlte as some of the plants inlDy experiments, 
-such IlS tlIC intercrossed plants of the ninth genera
lion of Ipomcea,--or t.he !lc:lf·fertilised plants of the 
eighth gencnltioll of Mimttlus,--or the offspring from 
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flOWCf9 ou the so.mo plnnt,-ulI!\ in this ('flSO a ('J'()"~ 

betln'('1\ til(' two plants of Digitulis would b(n-e dOIl(' 
no gOi1f1. llut so'f'lls are n£tt'll widely di'~l)f'r-<cd hy 
nntunli m('Jlll~, anrl ono of tile !,hove two plants or 
olle of tiwir IlIH,(·store may hl1\'O CODle from n ~1i~tHII(,(,. 

from 1\ 111.)rO shlllly or sunny, dry or moi!St plll(,C, or frmn 
n ,lil1i'T\'ul kind of soil containiuf! Otil('T or)!"llUi(' Of 

inorgl\ui{' matteT. We know from the mllllimhl,~ 
res('l).rl'h('~ of )[cssr!l. Law(!g ami Oilbert· tlmt differ('llt 
plants n'Cluire 81H1 ('(l1l8ume H'rr ,\iffCTl'nt amounts of 
inorgllUi(' IIIlltt,-r. .But the amount in the soil would 
probably not mak(' so g-rcat a diff{,Tcn('t' to the sen:>rnl 
indivitluuls of any Jmrticulnr spc<'i('s ItS might at first 
be ('xp("Cte<i; for the surrounding' species with 
<liB"crcnt requirements would tend. from existing in 
grt'ater or lesser numbers, to kC<'p each s r~ics in n 
IIOrt of C<luilibrium, with relIl)('(!t to what it could obtain 
from tho soil. So it would be owm with rC'!!pcct to 
moistur~ during" dry scasous; Il.lHI how po\\('rful is tlw 
infhwll<>e of 1l1ittle more or 1f':;S moisture in tho soil 
on the presence 8ml distribution of plrmt!'l, is Ofl(,11 
Wf'I1 shown in oM pnstllT(, fil'llls which still n:tnin 
trll('('s of former ritlg'l>g ami furrows. Xe\·('rtlwle .. ~. Ui 

the pn.portionalnumOcrs of tht' lIurrollllllillg phmts in 
two ll('ighbouring plu('('s is ron'ly exactly til(> SilJlJ(', tho 
in(liyiduals of tho s.l.lno Sfl('cit'S will be ~Ilbjectcd to 
somcwhilt different ('o)]Hlition!l with re~I)('{>t to whnt tht» 
enn ah~)rb from thl' ~)iL It is !lurpri .. ing- how tIle fn ... > 

growth of olle llf'l (If plants ufii'l'1$ ollH'1'S growing' 
mingl(~1 wilh th('lI): I allow(>(\ til(' plnnts OIl rullu>r 
morc Ihllll t~ sqUll.rt' yurd of tnrf Illlidllulll 11('('11 ciOll('\y 
m01l1l for 8I"'('rol Y(>Il.T!'I, to grow tIp; 1l.III11linc sp4''ei('s 

• 'J,,,I, .... l oflhe fulyt.1 At;l'icu!lurt.l8oe,of F,n"I .. ",I,'wl. nil', 
part I, 
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Ollt of twenty wero thus exterminated; but whether 
this W!llI llitogether duo to tho kind.s which grew ulI 
robbing th .. others of nutriment, I do not know. 
&~ often lio donnAnt for ilCl"eral years in the 

ground, Iln(1 germinllte whcn brollght IIClir the surrace 
by Imy means, (l,S by burrowilLg flnimals. 'J'lloy would 
probnbly lie u!l"l'ct('{l by th .. mere circumsluncoofhtl.,·ing 
long lain dormant; for ~nlcncrs bclic,·c that the 
production of double flowers and of {mit i.s thus in
f1u{'ncecl. Seeds, mOrelJYcr, which were mutnl"(.'(l druing 
difT('rcnt IK'nsons, will 11Ine becn subjccted during t.he 
wllole COlll'SO 01' their devclopment to dHl'cl"cllt dcgrce~ 
of hrut nnd moisture. 

It WllS showo in the last chaptcr that poli£'o is oCten 
carried by in:ll'Cu to a ooll ... idcrable distallCf' from 
plnnt to plaut. Thercrore one of the parents or 
ancestors of our two plnnts of Digitalis mlly hll\"o baeH 
crossed loy a distant plant growing under 80mewhut 
din·t'r<'lIt Cl)uilitiollll. 1'11111t8 thu8 cru;s('(l often pro
dure an unusually largc numl.lt!r of seeds; a striking 
instanee of this (flct is uffurded by the JliA'llonia, pre
\"ioll~ly Il1Nltionod, which 11'118 (eniliseti by Fritz ) f fil]cr 
,lith pollen fl·om ~omQ luljuilling plftlltg Hnt! eet hurdly 
!lily seed. but Ilium fertilisrd with pollell from a dis
tant plant. was highly fertile. ~nf!8 (rom a Cf'OSil 
of this kind grow with great ,·igour. and tmnsmit their 
"igoru to their dl-sce.nunni.s. These, therefore, in the 
struggle for lift', Irill gencmlly bellt nnd cxterminnte 
tile seedlings from pluntlj II'hich iw,'o lon~ grOllll ncnr 
together under tho SIl1ll0 conditions, and will thus tend 
to spread. 

Wben two ,·oricties \\hieh Pre8l;:ut well-marked 
differences ure crossed, Ih('ir dc~cendnnUl in the luter 
gencTHtiolls ditrcr grcutly from one Hllo!ller in ex
tCl"llllL chu!'Uctcrlj; ·ulld tuis is due to the nugmentution 

20 
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or obliten\tiOIl of some of the,,(' chanleters, and «) 
the reappearull~e of former Oll(',; through ren~rsi(ln; 
nnd so it will be, as we may feel nlmost sure, with any 
slight differelLces in tho constitntion of their 8Cxl1al 
element~. l.\nyholl, my experiments indicate that 
erossing plunts which Line been long subjected to 
ulmost though not quite the sarno ~ol\ditions, is the 
most powerful of all the means for retainiug some 
degree of (lilTerentintion iu the sexulli element~, as 
shown by the superiority ill the later generations of the 
intercrossed over the self-fertilised seedlin~s. Kel"er
thele~~, tIle continued intercf$.sing uf plllllts th11S 
trent('(1 docs tend to obliterate snch difref{>Ulintioll, as 
may be inferred frolll the lessened benefit deri\-ed from 
intercrossillg such pbut~, in comparison Ilith tllllt from 
a cross with a fresh stock. It seems prubnble, as I ma~
add, thllt seeds ha.ve acquircd their endless eurious 
a.daptations for wide dissemination,· not only that the 
seedlingsshollld thus be cnabled to nnd llew und fitting 
homes, but that the individuals which h(l.\'c been 10llg' 
subjected to the samc eonditions should oecusioually 
intercross with 0. fresh slock. 

From the foregoing 8Cveral consider,ltion:;; \Ie may, 
I think,colwilldethat in theuUov('eaS{'of the Digitalis, 
Il.lld cwn in that of plants which have grown for 
thousands of gBneratiolls in the same district, as must 
often have oecurred \Iith species haloing 0. much 
restricted TUuge, we are apt to Ol'f.'r-estimate the 
degree to \Ihich the illdi\'iduals han) been slliJject('(1 
to absoilltch- tIle same conditions_ 'l'hel'c is at 1l'llst 
no difl1eult): in belie\-iug thnt such plan!s ha\'e '\.w('l) 

subjected to sufficiently di~till<:t conditions to dilTer
entiatc thcirscxlIfil elements; for \Ie know that 0. plout 

• See Pt<lf Hiltklrnnu'~exC<lllenl tNlfltilt','YerbreituDO'"milt<;\.Jcr 
l'flauwD:1873 
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)lrul)ft~to-.I f"f !!lIme g"'ncmliuuJI in an"th"r :;:'lIrul'U in 
the IIII.lIle 11i.'1lrict .. -rn ~ .. a Cn"lh .... 1,; tlu.1 b.u hi;!h 
j'.·rtili"illg f"11I'·n.. Th, curi"UJI ... 1.... "f I'lauu whil'h 
1'~1Il ft·rtilif-" Im,1 bt! fcrtili",·,l Ity nny olher il1,li,"illulll 
of !hI.lIlIUlW !lpCCil'~, but on) nlt,.~('th('r ~terilo with their 
IJlIU 1'0[11'11, \K'C(fUIO inll·lligil!ll" if tue "i('w here pro
Jlollllllt~1 iJlI'n~I'I, w~m,"ly, thut the in.lhiJull.l. of lhe 
!;IIW." "I.",·i. ~f'I,""in:!: in I.f-\",k "fnatlUI·nea.ttogdh,·r. 
hne n"l f'I'"lIy 01'1 n lIuhj, ... ·t.<d IIUrill;.;" ·,'l·ral prey-iuuo< 
gl·llI'ntli.mll tl, Illlitl' the lIIun~ l·,m.litiollfl. 

1"01110 ulltumlist. lliisuml.l thnt. thl'm ill nn innntl' 
kndcncy in nU 1x'ille~ to '"My all.1 tn alimn('c ill 
or:;!ttu~ti"n. il1rlt'JW'ndt ntly of ,"u"mAI a;!, u('its; an.1 
th'T ,.,.uhl. I I'n--umt", tbu.. ("I.I,lain tbt' !lli;!ht 
dilli-rcn,·, which tli"~tin)..rui..h all liw in.lh-hluul. (If tUt' 
llIun{' ~pl'cil'lI wth iu l'xtcmul l'1lnrnct!'1'8 1\1Id iu COil
~1.i!' l!ti on, II~ well us til[' gl'('Mer dil'ii:n'llt'PII ill hoth 
n·"I\t'.·!s l",lw\,lO'n nearly ullie,1 \'(\ril'lit'>I. );0 tw" 
illlli,"j.hwl.- (',m ..... f"nllU (luit.· IlIlk,·; tbn! if "." ~"W u 
numbrr of.eeou (n,m the ame UlI",ul.! un.kr Ii.~ nearly 
as I ..... .;ilolo the &Ilmo Co.n.litionll, they ~1'nniW1ll' at 
tliffl'N"ut nllt'll B11tl grow 1llorcor 1l'1II rigortJllllly, '1'11('), 
r(,Rist ooltl lind ollH'r unfll\"(mr~ILlo ('<IntlititUill dilli,'n"nll '". 
Tlwy"oul.1 in all I'rubo.hility .... "e 1m",," til 116 the 
(' with animals of th .. II&DlP "I-i \JA •• mr.-hat 
diff,'n·utly.<'too t,n by th(' 1oIUD(· 1".i .. ,o,lIr I.y tb,· 'laml' 
dj".·i\M'. 'J'h,'y ha.n~ Ilifl~·rt·l\t llO\\l'f'lI- of trlLl1~lllittiug 
tbeir clutm('jl'rg 10 thl'irofl'sprillg"; filII! Illlllly nllIl1o(.\'oll~ 
fILets CUII!!I 00 gin'H. NUll, if it \\l'rt' lruu tbllt 
pl!tntl ,:!"l'ol\"ing- nl·tU tngeth.·r in a ~L.\t(' uf Il1Iture ha.1 
lJo,·n Iml~.~·lt"Il uuring many I'n',"i.. g"Dt'11l1ioDi to 
at.,hlkll"lile *lm.' l ... u,liti.m~"u,·b ,liff"n'D~~ &iI th.)Ie 
j1lllt I!IJll'('itl~1 wonhl Oe Iluitl' illl'Xplicl\l>Ju; out. th,"~' 

• YUII ... ,lu ... q\l<'t.. .. tL1'"uM.·no.\.r!e:· .. ·rr:'J'.!.·:9" 
~ 0 :! 
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arc to n ec·rtllin ext{'nt intclligiLI<.' in aC(.'(I ruallce with 
the Yic\\,.ju~t nfll-nn(~'fl. 

,\s mo>;t (If th(l pl'\1lU 011 which I eXp<'rimented 
WCI'{' grollll ill my gllnh'n or in polS under ~11l8S, II few 
IIOrdS mu~t he ru:ld<.'fl \111 the conditions to \\hieh th(',' 
\Iero eX I ~~'(I, as 111.'11 8S 011 tho ('fli.'Cts of cu llhatiOl~. 
\ril{'n a sp<.'t i('8 is first brought undt'r culture, it mny 
ur mlly not ix' liubj('{'h~l tu a change of eiimate, but it 
is IIJllays grown in ground broken up, ami morc or Il!SII 

mnuurcd; it is also 811\"<..J, from ('\)llIpelition with otilt·r 
plants. The paramount imporhUl(,(! or this latiN 
{'iI'("UllllSlml('O is Jlron~d by tho l1Iultitudo or specieI'! 
IIhieh f1uuri~h and multiply ill a garum, J.,ut COllllot 
"xiJSt unle~ they nrc protccl(>(1 frolll other plant ..... 
Wbcll thus 118"cod from compt.'tition tbe~' are able to 
/o!,'o:t wilatncr tlwy rt~luire from the lIOil, prohably 
uften ill ex('css; alld tl\('yare thu! fmbjected to II great 
('hango of conditiOlls. Jt is prolmbly ill chief p"rt 
Oil iug to th ill cause thllt all plallts with nue exec»
tiuns nlry aftt·r being' t'lllti\'alt~1 for some g(·lleratiolls. 
The indi\-idthlls whil'h bnn' nln:·ady lx-~Ull to ,'ary 
lIill in\.('r('WSii oue "itll nnother by the nill of inscets; 
nlHi this ac("onnts for Ill(' extreme di\-el'8ity of ehamctcr 
Irhieb IllUIl)' or Ollr lon~ cnltimted plunts exhibit. 
But it I\.lwlll\1 be obt-rH'f1 that the n:"'ll l t ,,-ill Ix
Itirg(·ly dd('MllincO by Ihc degl'(~ of their \arinhilily 
Imll by til(' fr<'quen(') of the int(·fCu)'!lK.'S; for if II. plant 
\'IIries nry liule, Ii!;t· IllI>Slsrw'f'it'IJ ill a stllteof IwtllN', 
1'n:'f)uC'llt illtercl'06~I'S knu tu givo unirurmity of 
(·hnrael('r to it. 

I haH' at\('mpted to SllOW that with plBnts growiufr 
nlltunilly in the Sllml\ district, ('x('(:l't in tbe unu~ual 
('BlIt! of ('l1I'b iutli"idunl Ix-ing 8UrNllnd('l! hy exactly 
Ihe s/mll' pnlportion81 numbers of other llpel'iC's hal-jug 
certain lJOII(:rs of ubttorption, each lIill be subjected to 
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ali~htly dift'l'rt'llt ('OlIllilioua. '('his filll'a not Rprl~' tlJ 
the ill,(i,·i,luli.s o( lh., .... lIle al __ i£'l ¥lh('11 ('ultinUl~1 in 
dean. .. l ~n,ulHl in tho'l !!I41llt' ~ ... lt·ll. But ir til"lr 
fJ"¥I't:n Rre vit.itl'<l by ill ... ·d .. ., IIlt'y ¥I ill illtN\· ...... ~; And 
this "ill giro to their /lexuAI eh'lIlenl! durin~ 1\ 

eOllsitlcrablo nUlIllJcr of g(,lIcratiolls fI, 8uffieicnt alllount 
IJ( diR't'll .. ntiatilln for a Ct"l:~ to be h,·III·ficin!. llon'
Of"cr. 8t .. -d5 are fl'f'qu,·otl~· ex(·ban~ .. llIr pn.·ured. (n,m 
other gR.rdl·M haf"iott a lliffert·nt kin.l or sni!; and tht· 
illtlif"itlualil of the !!IoIUII" ('uhi"l'"att .. lIfJ)O .. ·jM "ill thus lH· 
subjeclt.,<1 to" chll.ugll of cOJl(1iti(ln~. H tho f!owerilorl' 
not yisited Ly Ollr nuti,'e iUSh'I!!, tit very nu'cly !WI, 

at in the C4Ml o( tho common &llil S"'Co·t f"'R, an.1 
apparently in that (Or th., t ... IW'el) ¥I·b,·n krpt in Ii 

hothou!M', any differentiali"o in the At'Iual demf'nls 
C&lliIt...o by illtN1 .. ro-o ... ·8 will tell<l to tliSllPI>t.'llr. This 
I\ppellrs to h,lYO oc('ltrreu with tho plnnh j ust 
mentioned, for t1H'y W{'fC not tWIII·fitt..-1 by being 
c~ one with aunth"r, lht,u:;rh th.·y were grulily 
bene6ted bv a CMIIoI witb a f.ruoh at •• ·k. 

I ha,oe ~'n Il .. 1 t'l th" "i"1\"8 jlllit. IklvanN'(1 ¥I'ith 
te8JX.'Ct to tho cnu""S o( th ... tlifTcf'j·ntiatiOIl of lilcSCJ:1I1\1 
elcments nnd of the vnriatility of our ({1U"1.lt·1l pl /l.nt~. 
by the rl·tlllits (If my "nri()UlI eXJlf'rim~nt~, and mill"(' 
CflI]('('ially by the four CMf'S in "'hi('b e::s:trcmcly inMln· 
Il.4nt IllI¥"il'!\ afi('r h.,.in~ _·n lIt·lf·rcrtilia..o an.1 
groll""U uuder c101l:1y tlimilar e<"l!l(liti"M (or /It','craJ 
g~nern.tions, produced ftowl'rso( Il.nlliform nnti conslnnt 
tin t. l'he80 conditions wero l\(:onr1y tho MillO I\S thOSt' 
10 which plo.uts, gro"Kil)~ in & F"r1ien clear of 11'(>(>1"1$, 

are lubj.'("led. ir Ibey are Prol.ld!rl!tL...t by .. If-rt:rtilia .. l 
so .. ..h on the .. me .pot. The plants in pots ¥I'Crt', 
bO¥l'ever, t'XI>OIICItl to It·~ .. ·t"Cn! fluctuationll o( e1iIlUltt' 
thlm thOle out or c1oors; but t!Jrir cumlitiollB, thougll 
e10scly uniform for nil the illllividlll\b of the IJilIllO 
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J!I'Twnlli"n, ,liff,'r",l 8onU'llh,1I in IIIf' Rt\('('(' .. ~i\·l' gl'nl'
nlliul\~, ~lm, UII<I('T IIH·_ .... ~ ('iTt'Um~t'HI""", tl\l~ s, .. s\l1l1 
l'It'm('IIt.~ of tllf' plallt~ \lbi"h \I"re illll,ren ........ .,1 in hlCh 

p:,',wnlli'H1 n'tailll,,1 sulli.,i"lIt ,lilft'n'nliatiOIl during 
H'\('nll ~('UTii for their ufl"'prill~ tl) 00 !Superior to 
till' sl'lf-I't'rtili~l',I, but thi~ !:iUP('riority grndunlly and 
Ill(mitl'stly d"('f('IIS"d, 118 Ilfl'lIlIHlIIll hy tll(, difl~-'rellce 

ill till' rl'~ult het\l{'('ll 0. ('ro~.~ with ono "f tho IlIll'r
l'T'()",~,',1 Jllllnt~ fllI,1 uith 0. fr('~h ~h'l.'k. 'J'h('!!(l illl;.'r
,'rn~ ... ~1 l,j ,mis I(·nded nl'l</ in n f"'1 (,Ilk .. In beoouH' 
iOt'Ill,'nIUII \IWTC uniform ill !lOlllt' of Ilu'ir cxlernal cha
md"T'$ Ih,\ll Ih('y wl're at fil'!!t. With rt'~I)(!('t to thl' 
pllllitil whil'h '\C're !wlf-f('rtilis,',J ill t'iwh generalion, 
Ihl'ir IU'sll,li ('h'mcnl'! nppart·ntly hi'll, ai"tN 1I<)lUe years, 
all ,liffeTl'nliatioll, fur n ('TIl'" hdnl'f'n thcm did no 
mol'(' good thnn 1\ <,n',~ b('lll"('('n Ill(' flolI"('rs on til(' 
I<iIT1H' plant. But it ill a stillmore T<'lIlnrkllblo fl\Ct, thlll 
1I11110Ugh tho !!(,('fllings of ]limulu~, IpnlllU'll, Dianthus, 
lind Petunia which w('rc fil'l!t nli~t'fl, mri('!1 cxcc~~i\-cly in 
tbo ('()luur IIf th('ir fI')w!'MI, Ilwir (\fl'~pring, aftl'r being 
8f'lf-fl'rtili~ .. (\ ilnd grolnl llIultor uniform (''(Jllditionil for 
1!')llll' ~('IlI'rt\tinns. bore f1()\\"rlI nim""t 1\8 uniCorm in 
tint as th",,' Oil n natumi 1:ii','Ci(';l, In ono cnso also 
tliT' plnnts thcllN·lvcs be{-"IIlll' n'markllbly uniform in 
lli'i~ht. 

'I'h<' ('On<,lu~i(\n that tilT' a(h-ll11tllA"£'9 of a eros:; 
c]"IM'lId aitllg('thN Oil the difft'n'ntintion of the sexnal 
('I('II\('nl!l, hflrlllonillcs p<'rft'l'tly "ith lh(' fact that 1111 
,,('('Ililionni ant! alight chango in Ill(' ("(mditions of life 
i~ J,('n!'fleial to all plllllis nnd Rnimal",- But the 
tlfl~Jlring from II cross betwCf'n orpmisms II bieh hnH' 
IM't'n ('l:fl'"'~''fl to differl'nt cUllliilinn~, pnlilt in an in
('Ompamhiy hij!h('r degree than ,In young or old beings 

• I b ... ·e ,t~~n ""fII<"ieot f"i- .U"n "",I"r O<>m.-.ti('llU"n,' ~b, 
dlln~cm \hi, L{',,J in my,,,.,j, JO,iil. r.o.I, ii. 2nd I!o.lit, p. Ir., 
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from a mer(' chnng'e in their comlitionll, I n tbi" 
lntt~r CB!Ie we nen'r /!I:'e anything like th(' (,If,,-oct 
"hieh w'nen,lly follows fmlll n CI'Ol'.3 "ilh another 
indi,'iduJll, cspeeiaUy from a cross II-ilh it fri'Mh stoek. 
This illig-hi, perhaps, have UC(ln cxpectv(l, for tht, 
Llending- to~ether of tht· sexual eh'lllf'nts of 1\\'0 dif· 
f~rentiall'ill)('ingd \\ilillfl~tthe "lulle con.stitutioll al 
1\ "cry (':Jrly lX'riod of Iirl', whilst the orJ?llllisntion is 
hi~b1y lil'xiblc. ,Yu haW", 1ll0f1.'f1l·cr, reason to 1)('lie"e 
tbllt ehnn~e(l comlitihnIJ g-encmllr 8('t dilli·n·ntlr on 
the scv('rnl parts or ()r;~llllS of the same illdivi,ltllll;
nnd if \If' lllay further hl·lie\'e thttt these 11011 8li~htly 
difl'crl.'lltinled Jlllrt~ rt'lwt on olle another, tho )unmony 
I)(>hr('t.·n the lx'u('fil'iJ,iI (·fl"ectB on the iDfii,-idunl due to 
ehnug,,-~I cunditiom, DlIl\ tb~ du(' to the intl'rnction of 
dilTercutinted sexual eli'IlHmts, OC>e,)mcs still closer. 

That wonderfully aCI'umto ou~er,"er. Sprt'ng('l, wbo 
lirst sholl·e.l how impori4nt a pnrt irurets pl'IY in the 
fcrtilli>ation of Howef'!, called his book • The ~ret 
of Xature DisplllYoo. j' yet he only occMionnlly saw 
thllt the ohjoet for \\·biph so ml1ny CilriOU9 nnd u!'/Illt ifu l 
IIcJaptutiollS havo been nl'quired, \IllS tltc erou· l'erti lisa· 
tion of distinct planh; und hl' knell' nothin,e: of the 
benefits wllieh the offspring thus fL'C<:II'e in growth, 
yigour. lind fertility. But tho \"f·il of Sl'Crl'ry is Il.II 

yet fur from Jjfted; nor wiU it be, until Wl' enn say 
\\hy it is beneneinl Ihllt the i('xunJ eiem('nt.!l shonld 
be 'diOerentitltcd to 1\ (,(·rtnin exl.(,l1t, Bud wiLy, if the 
difl'ercntilLlion be carriell still further, injury follows. 
It is nil cdmordiuary fact that witb mn.ny species, 
nowers f('rtili:;ro with their Olm poJJ('n ore either 
IlbsoluteJy or in I!Ome degrf"'C st{'rile; if fertili8('(1 with 

• See, for inlt~ncc, Bmckllllridge. 'Till'Of)' oj' Di~thCIII~' J'lillllJurgh, 
ISOD. 
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pollen from nnotli('r flOII('r on the 8IJ,1U(> plaut, th('y flf(' 
IJOlIlctim4'fl, thou~h roN'iy, a littlco more fertile; if 
fertilised wilh pollen fwm another indh-idual or 'flU'iety 
of Ihe 8IJ,llle Ipeei{'S, till'Y aTC fully f('rtil('; but if 
"jth pollen from a diKtinct 8pt"('i('fl, they at{' steril(' 
ill 1111 possible degn..'Cs, until utter stNilily is rcaehed. 
We Ihul haye a luug 8"rietl lI"ilb abtlolute Iterility at 
the bo ends i-at OIlC cod due to the Il('xual elemelll1l 
not lun-ing been luRicientiy ditTe~ntit\ted, aOli st the 
other eod 10 their hal'iug been dift'cf'{'lItiaIOO in too 
grNl\ II. degree, or ill IOmc peculiar IllflllUl'r. 

'I'he fertilisation of one of the higher phliltsdepends, 
in tbe first place, on the mutual action of the polku
grains snd the Itig-matic secretion or liBliIlCll, snd after· 
,,·sI'\Ls 011 the mutual action of the ('()lItenlil of the 
pollen.groius IlJld omlcs. Both actionl, judging from 
thc increased. fertility of the parent.plants and from the 
incrensod powcrs of groll"th in the offspring, lirc fayoured 
by some degroo of IlitTerentiatiou ill tbe elcments 
,,·bicb interact and unite 80 811 to form a new being. 
Here ... e ha\'e 80me analogy ... itb chemical affinity or 
IlttractiOIl, which ('(l1llC8 into play only betwc.:n Iltoms 
or molccules of R difl'en"'nt URtUte. As J)rof. MiIl('r 
J"('IllRrks: "Gellemlly Hpeuking, UIC greAter U16 dif
fereuce in the properties oftwobodiftl, the mote intenBC 
is their tendency to lIlutuRI chemical Action .... But 
between bodies of 11 similar cbRNU'tcr tho tendenc\' to 
unite is feeble_"· 'fbi. IRtter proposilion RecordS ~ell 
with the feeble etTects of 11 plant's own pollen on the 
fertility of the mother.plaut and on the ~ro1'th of the 
otTlJpring; a.nd the former propo~ition aecordsll·ell ,,-ilh 
tbe pOlllcrful illlluellOO in both ways or pollen from an 

• '.:lfn>enlAoiChtmidry,' 4th yje ...... hh ,",~I III cb,-miMiI 
ffiil.18G1.l'artl.p.II. Or •• mDlly .. ·el\'llCnIl1~1'I.o..-dt·1 
Fnulr.lIulllinf"mUlmelhlltIiDllla. chewlal.a. 
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imli'"itIUIII "birb bas bee'n diff,·nntiat ... t loy ("x,,,,,,un' 
t.) ('hAn~ c",nJiti"lll, C>r \'Y ....... 11, .. 1 "p'DtaO'~'~ 
nnuti"o. &t tbe anaJ ... ~· tail, wbot n lit! tum t.) tbe 
II Io-"l\tin' nr tI'("olk etr .... ·~ I.f ,_.II,·n frum (>n.' !l1.~·i'1J on 
"dietinrt 11>t-cit"'l; fur altlwlI!{h IJOIlIO lubltnn('o'S \lhidl 
111'(\ tox tn'mel y llillfliruilill', fur in~tlllU'I', ('arbon 1I1It! 
('hlol'illl', lun·o II. ,·cry fl.'f'bl" amnii)" f"r Cll('h otb(·r. 
)"H it canTlu' I., lAid thllt Ih.· "Iuku, (or th.> amnit)" 
tlt·I_·n.t. in Ilu,·b t.n Iho I'1knt 10 wbi('h tbr 
.u\ ... l.iln, diR't·r. 1t i, l1"t 1In""11 libv a ('t."rtain 
amoullt ol diR'cl'elltinti(1Il is 111,('(-"1')" or- f"voun,ble 
fur til{' chcmical amuityor IlIlit.1t l.f tllH lIullli!.Bn<. ..... , 
Mny mUfti tluw lor the lcrtiliatinn or union ol two 
OI"J!,'Ilw..... 

.llr. IIt·rh.·rt ~r ... ncrr I ..... di 'n"w~llhill tl'h"I"l1lbjf't't 
At gn'UL It·ng-tb, aud al(or lJtlltin:,{ tbM 1\11 the furct'l 
throughout nllLuI'Q 1(,llll w\\RrdH nn otjllilibrium, 
r('mllrk., "thllt tue 1I{'(od of thia union of sfll'rm
('(·11 and Ircnu-edl is tbo 1I.~~1 fur (I\trtb,.,\\ill~ thit 
t."luilibriulD an.1 rt1-t tabli.bin~ a("tive mull'C'"uiar 
l·h.!.n ... '8 in tbo det.cl!.~l Gl nn··· .. n nit .hi,·b i. 
"robnbly efTt. .... lt~l by mixing Ilw .lil!hlly-difTt'l1'ut 
J>hY;Jiolo~ical nnita of sliJ!htly-diffi·n·llt indh"idIUlls."" 
Hilt we mu".t 1I0t wlo\\" thi~ Itiltbl)" J."·nt·mliM~1 ,·ie"·, or 
theo ."alug)" ol ('b.'mical Ilftinil)". t<.l oool't'lli In.m 111 
our il-,'1loraoCt'. "'e do n"t kn"~ wbat u th.· nature or 
,I~rtoe of Ih.- liiffcl'(>otiati,," in the "'Iual ~I('mellta 
\I hi(·h i. fn,'oumble for union. find whllt ie injurious for 
union, na ill thtl CillIQ of cliatilwt ,,)('Cit'S. \\'0 cannot 

··I>ri,,··'rl .. fII.....,.: .. I.L 
p. tit, 1I>+;t. I. _,.',-,"0. v( t-,..-..' ,..u.tM..l hi I·. I 

~~~~ eit"l:' r.:":'~ ~~~~ 
Itr" .".\ (rona 1'." .. ·(~rllli.II"", 
aud u( tht. "~II t:1f~",," (l'0111"....t 
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lilly why the inrli,-illuills of certain sl){'('ies pmflt g-r(,fltI~·, 
tmd otbers n:rr little by b1·inA" crossed. There 11re some 
rpw spt .. 'Cit·g \\hich II(,,-e 1Jf'C1I sclf-f('rtili~f'(1 for II. rast 
lIuml,x>r or ~j'J\t'mtions, and yet nTC vigorous enough 
to (,OlllpdtJ IlU('('p~~fuUy Ilith Il. host of aurrolllldill~ 
plants. lIi~ldy lwlf-fertile Yarif'tics sometimes arise 
umOllg plauts "hi('u hal-C been 8t'lf-fertiliscd lind 
growlJ undeT unilorm <'Ollditious during Ij(ll'cral g(>uc
rations. We can form no conception why the 
Illlnllu"g'(' from il. cross is sollletimes dil'('Ctcd cxclu
SiH·ly t(l the Y('gctatinl system, lind 8()mctimcs to th(' 
Teproducti,'c system, but cOllllllonly to both. It is 
('quull~' incouceiVllble why some indi,-iduals of the SIllUe 

spt.>t·it-s should ~ stc-rile, whiM otllen are fully fertile 
\Iith their own pollen; why a chango of climate shou ld 
citu('r l(,ss{'n or inereaso the steri lity of self-sterile 
Bl)(>Ci{'s; Bnd why tht' individuals of som~ speci('s should 
be enm mor(' fertile with IlOlIcn from a distinct sl)(>Cies 
than lIith their own pollen. Ami so it is with Illuny 
otller fact~. Ilhich Rro so obscure that 11'0 stand 
ill RIlC before the mystery of life. 

Under n practical point of deli', agriculturists and 
horticuituri,ds may l('am something from the conclu
sions at whieh we hlll'e arrin'd. :Firstly, we S~ that 
the injury from the close breeding of animals and 
from the selr·fertili'<lltion of pltlnt~, does not neces!lRrily 
depend 011 Imy tclltlcncy to diSf'8S0 or Il(·akuess of con
lItitution commun to the rdated pllrcnts, lind only 
indirt."ttiy 011 tucir relationship, in so fur as they are 
upt to ['{'So-mble {'twh other in RII resl)(>Ct.~, including 
their IS('xualll!lturc . .:Lml,S('CQudir. that the a(lnllltug{'S 
of CJ'()ltIl-fertiiisation dcpend on th{' !Wxual {'iCIll l' lIts of 
the purellts lllll'ing Ix>collle in some !\f'gree differentiated 
by the e):posure of th(lir progenitors to dill'crCllt 
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f'OTl(lit.iou.8, or f!"Om their ill"'illjt inter('n»<;u"~l \Iith 
indi,-idullls thus f'x)l\J"'&i, or, I,\.,;ti)". fn'Ul \lhut \14' cull 
in ollr il-'U"nlOl'" ",.'IlWU('<'ll!1 'Iuiatiun, 11 .. dWf('fure 
\lill) \li~hl'fl to p'lir c14)~.'I~' rdnu ... 1 animnl!!l tlu~ht to 
k('('p them ull4l4'r conditilJns (IS different nl! p01>!!Iible. 
HOIlIO fOIl Ll"t·('d(,I'~, gllitle{l lJy their k{'('l1 1)I"lI('rs of 
tllJ&~rmliOIJ.ilill"l' nctL'<i OIl this rrillcilll,', amI hill-c hpt 
stuI,kg of th(> IIIlUlI"' animtlis at t\lll or ruon' dbl.llut and 
din'l,renth' sitUAtN fdrIllS. T1wv han' th<.:11 ~'OUlllt.-d 
1114' illdi,·iduub fnllll thbl' fllrnul \~ itll eX('I·lli'lIt r,·sllltA· 
'.I'hig smull 1'11111 is illS{) ul1C'III1Si'iOl1Hly follullod II ht)ncvcr 
lhe nudes, n"Hell ill 01\(' phwe, IIrll i('t out for propaga
tion to bn.'Cflel1l in other Ilia .... '&. .U IJ(}UlC kiucig of 
pllmts sulfer muc'h more frum ~l(-fertilillllti,)n thAn do 
others. 110 it prvoohly is \lith animals from 1.1)0 close 
int ... rbl'C\.~1illg. The cfTl'<!ts of close iuterbroolillg on 
lIuimnls, judging I1.gnill from plnnts, would bo deto
ri(lfl\tioll in gCllcrol vigour, ineluding fNtility, \lith no 
1I('(· ... ~"'IIlry IO~i of excellcncl' of form; ami thi! 8t.'(!IlliI 

to Ill' the ullualr'hult.. 
It is IL CtlllUU<ln practit'O with hortic-ulturilSUi to 

oulain seods from nnotiwr pineo hllxing a \'ory dif
fOl'unt soil, so il.S to fwoi.l l'Hisilig pl/lnts fur II long 
sllt'C(';won of gcncmtiollS IIn'\('r thf' 8I.llllO ooudition..~; 

but with aU the Spt:'CiL~ whi.·h (""'Iy int{oJ'cnlllS by the 
aill of in~ts or the wiD.I, it wuulol be an incf"lUlpombly 
~Iter plan to ohtain !:I4"<~ls of tho n. ... luirod ,"ariet)'. 
whieh had beon I'lI.iscd fur somo g£'llcmliulIs IIfHler !lB 
tlillcl'cut condilions lIS po~~il>l(', awl 1I!)1l' tl\('m in 
(Iitt'mato roI\1J with 1t.-eUs matllrt.·.i in tho olt.! ~udco. 
The two stoc~ ..-ould th.·o inh'rcross, with IL tbllrou~h 
bll·ndiog of thcir whole o~mbati"ns, and with 00 loss 
of purity 10 tho ,""rioty; lUlIl this would yiel.l fllr more 

• 'V"riuti,Ill of Alli!llal~ 1I11.! xvii. 2",\ colit. Yol.ll, Pl~ 98, lOS. 
l'l,mt. under Oome.ticlttJon:eh. 
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Cnvoumble r~1l11.Jj than R lll('fC exchange of seeds. ""p 
hUH~ seen ill Illy l'xpl'rilllcllts IIOW ,,·ondl.'rfully the 
offspring profited in height, weight, han.lineilS, and fer
tility, Ly CrQ8lj(:~ of Ihis kind. :For in8tance, Ilinllts of 
' 1)oIlIWIl thus cf'OIm!(i \I'"{of'(! to the iuteN'i"Ot58ed plants 
of tll(' !lIlIllC stock, with wbich they grow ill competition, 
il.i 100 to 1S ill hci~ht. and as LOO to &l in fertility; 
and plaDts of £:.cIUl('lioitzia similarly comrllued were 
IUJ 100 to 4.3 in Certility. In COmpftrillOli with 1K'1r
iertilillC(l plonu the results are still more striking; 
tllUe cubbages deril'cd from a CMIS with R fresh stock 
\\ero to the lJ(>.if·ferlilisoo 118 100 to 22 in lI'eight. 

:Florists may lenn\ from the fouf CIlS\.'11 which han' 
been fully described,that they ha\'c the p01rer oibing 
each fleeting Huicty of colour, if they will fcrtili!C the 
floll-ers of the desil'(.'ll kind with th('ir own poUen for 
half-a,·dozen genemtions, alld grow the 1IOC'(lIings under 
the 81UllO condit ions. Dut a cross "ilh IIny other in
di\'idulI.l of the snme nriety JIlust be carefully pre
vented, 88 each lUll itllOwo peculiaroonstitlltioD. Afier 
a dozen gt:neration8 of seJ(·ferlilisation, it is probable 
tlillt the new ,'ariel), would remain oollsllmt eno if 
grown under 8OlIIo\\hnt diiTer('lIt conditions; nod there 
would no longer be I&IIY nece8:lity to gut\1'\1 against inter
CI'08SC8 betwCCII tho indi,'idunls of the slime \'ariety. 

With resped to mankind, my SOli G(.'Orge hM ('n
dea\'oured to di.lKXn-er by a statistical inn~~tib'8tioll * 
whether the mnrringetl of first cousills lire at all in
jurious, although this is a deg-fLoe of N'lnliollship 
which would not be objected to in our dOffietltie 
8l1imals; and he hll.8 come to the collc1usiou from his 
own rescnrcht'l and those of Dr. ) Iitchcll that tut' 
e\'idencc as to tiny ",-j) tuus caus('d ill oollilidillg', but 

• 'Journal oISlalioticoo.l Soc-.' ni!)htlyitnlew,'Julle187S. 
JUliO IiIiS. '" 15J; ~lId ' .. 'ur1-
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on Ibe "hule l"IOinUi toils bt:-inp: n'ry Im,,11. }'f(,m the 
11&1·111 gin·n ill thill l""olume "·0 may inf"r that ... ilh 
m41l1.iml tbp marria~'\'i5 of nt .. rly rell\u.~1 (K'"",na, ..... m(' 
of "h,...., f"'n.·"U ami an('('&t<Jrt h",1 1i,·( .. 1 1meler lery 
difft:t'('nt 1.'100llitiotlR, would 00 much I('!IIJ injurioul than 
thnt of Iwrllonl I\ho had nillnYI lil"('(l ill the Mille 
phwl' I\mi foUo",!",l the snme hnloitll of lif('. Nor call I 
1It·1' n.·a ... m t.) ,llIul;t that the "i,h·ly dilTt'rent bal;it3 of 
lift' ,.'" U",·lIll11,I1("I>Ill.·n in cirilillelllllitiuns, eflpf'ciaUy 
8m"IlJ,...'"I<' thot "l'I.·r c1"",_, ""uill «·nd to ('Quilter· 
t..,t.ml'tl nny (·,·iI (rom marri"w" bt'IMlcn healthy and 
IOmell hat ell,...,1 y related pel"llUll'l. 

rll"('r a th('o,rNica.1 p,int of "jew it i. lome ~in to 
leil·,we I') klll)1II' that Dum\.·rl,· .IItruelun. .. in b(·r· 
IlIBl,hrllllilo plantil., and pmi.xlhiy in lu·nllaphrodite 
uninmll1, nrc ~1)('r i llll\llnptllliuns {ur 1K,(·nring nil Ol'CI\
siOlIl,1 ('hllSS 1.'1\\('('11 two in1Ii .. idunlll; nllil thnt the 
11ihantnl{l" {nllll lurh a enl'lS dl"l.·1\<1 aitl>gf'lhrr on tbe 
bein:,. .. "hi"h nre Ilnitr-d, or tlu·ir I'n.'~·niti'nt. hal-ing 
IIn.1 th.·if I('xWlI eli-m"o{3 Illm.·"lmt Ilim·rtllliat('fl. BO 
tllllt tlIP NII1"·"1 iR bell('fitf'(1 in Ih~ I/lm(l nlillllwr as il 
a matur(l 1)II;ut or nnimBI by a 8li~ht rhnngt' ill its 
l'unllitionll of 1i(". Bltll<>ugh in a mUl'h hi~h('r (If'~ree . 

• \Il~th('r an.1 lII"n' ilUl.,rhlllt n. ... ult mAy be ,1I~lul't'd 
frum UI)" ol"...·n .... liull5. Ef!J.:M all.1 .... ~ls 1\11' highly 
"'n it .... ·"h](l as a m('ftllS of di"to·milliltiun. but we now 
klllm Ihnt (i·rtil(' f·f!gtI cau l>t' jll'otiuc('11 .. ithout tilll 
lliil of jh(\ mnle. There are 1\1M() mall)" ntiwl' lIu:othod8 
by .. hi(·h orf.,'8ni"mll can be I'n)ptl~kd Rk'tuaJly. 
\\11)" Ih.·n lun-e the ho lUI. h.,·n lif·\'('I,,).ro, anJ 
"hy II .. mali"i f'xhot "'hieh ('"8.U1l"t Ih,·m,.·h·ee Jlf(.luee 
(,ff~l'rin:r? The aUSM'r 111-.1, .. I can hilnlly d.mbl, in 
tho ~n.·dt gouJ which is d(·ri\·I~1 {rolll thf' fusion or two 
101I\{"\\h'lt diffl:!'i.'lltilltcd indil"j.hmlll; au(l \lith the 
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('x('t'ptiull (If ttlt' lo~t,~t or1!lllli~ms Ihi~ is ~ible only 
by lU(llllS of the "":\.11111 ,·It·Ill\·nt. ... tllt' ... , cOll.~istjng of 
cdls ~"lllIrnb~1 fnull the body, Cfllll<ljllill~ thl' ~('rU\s of 
('\'(:ry pllrt, 8Utl l'RINlllltl uf king fu.~('(1 compi('td) 
lol!'l·l!wr. 

I t hilS !1I1'n I<hO\\II in Ihl' 11r\'S('lIt '-olum!' that tbe 
nlT~JlrjnA' frllm II ... nni"n of lWl) tli~till('t illdi,-jdtuIIs, 
(~IM.,,·i,\lly if tht·ir l'nl;':l'lIil"~ b,ln' 1>«:n lIul~,~·h.J. to 
n'ry 1Iill"'n'nt t'''llditi"n~, hlln~ 811 ilUnll'[)~e 8Ih-l\uta2'(' 
in Ilt'i~lLt, w\'ig'hl, t'IIII~lilllti()n'LI ,·j~lIlIr 81111 {(-rtility 
un'r Ill<' "f'tr-f\·rtili~(·,1 olTijprill;': {rullI ulHI (If the "1\111" 
pl\relll~_ .\I\d thi~ {(wt is Amply IlUnit'it'lIt tn i\(,(,('UIII 
f(lr Iht' li('\'l·I"pIlWlll (If Ih(' 8l·,Xunl elt'nwnt~, th,lt ill, for 
th(' ,t:"t'lll»,j" II{ til(> t\\n (II·Xt·~. 

h is 8 difl't'n'llt 1111.-.. tinn why tbe t'l\O S"X{og an.' 
11()llll'tinlt's c'J1uhiIltO(I in tbtl same illlli,-j,lul\! 811d Ml' 
fj()1l1('tillJ{'S SCI)Jlrllh'll. .\9 with mUlly t,f the 10\\l'ijt 
plnnt" untlll.llimuis III{' (·tmjuglliioll nf twu iullividunls 
IIh;t'l1 are (·itlwr quilt, lIimilllr or ;III!(IIUe dq:!'rl'c tiif· 
(ert'nt, i~ a Cllmlllllll I'h~-nolll(:n('n, ii tIt"'IIl~ llrooobit-, 
1\11 I1'Hlarke.-1 in thl! la~t cbapter, thM Ihl' ~x:t'S '\H'I1' 
prim,,!'!I;,"'), St·!"IIl.mt(', 'fbt' illllhi,lu-Ill "bich recein'>l 
,hl' ('lIlItent~ uf IlL!' other, llIay lit! ('illll'(l tilt' fl'lIlah'; 
nut! til\' otht'r, \llIil'lI i~ oft(-U smalh'r (ltlt\ more 1111'0· 
IlUllh", 11luy 1)(. 1'11111·11 the llIal(,; tholl:!h tlll'~e ~cxllul 

I\UIll('~ nUltht hunlly 10 IJC tlJlplit11 lUI lnu~ M tilt' 
"hnh' t1.nlent!l o{ till' t""O forms art' bll·n,I( .. 1 into poe. 
TIlt' uioj ... ·l ~llilh_ .. 1 by the two ... · .. l·~ 1~'lIIillg unihO(I 
in tilt" llillllt' lu·rmaphrotlitl' fonn prul_lhly is to flllull 

of ()1·(·l1~;"nnl or frc'IUt'llt S..J(·fl·rtili"'lltion, 150 fIS to 
('1l~lIr" tht· 11fl11)flA'lltillll uf the l!1',,·i,'~. IJltlfll I'"pecinlly 
in th~· ("l\1<O' of IIl'gllUi"'H111 aflixl~l f"r lift· to jJl(' &Ill)\' 
111"')1. Thrn' f\O(ojJ nllt ~m til -I .. ' uny I--:"'·(It \lifficuh~' 
ill IIntlt'NIHIl,lin/--( hllll (\II or,t:"lllli~m, ("n1l10(1 uy the ('fill 

jugntion of tllO intlhillunls wlii("h rt'l'rl ... ·llted the tllll 
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incipient 8CXC~, mi!!bt hUI·c gil'cn risc by budding finst 
to a m'mreei()lUi an,1 Ibt'll to 811 hcnnaphr\)lliw form: 
and in tbe case of animw en.~n I\itbvut bU4i,iing 10 

an hermaphrodite fann, for tbl! biLltcnli structurt: of 
11IIim(lis pcrhnps indicates thllt thl'y \lcre flooriginflUy 
funll('d I)y thD rnsion o!'tll'O iIH.li,·itlllalA, 

It is IL mom di!liClilt prohl,'JU Ilby SOTTIO lliullts nnd 
uJlplU"l'utlyall the hif!her animnl". 1I1"I('f becoming her· 
mnphroditf'!<, have since had thcir so'x('s rtHICparated. 
'fhis scp:lnltion bas been altrihuh.'<1 by HOlO~ nutural· 
ists to tho ndmntugcs which fullow from tl. diYision of 
physiologicul I"OOur. '1'l.Je principle i'i illtclli;!ihh' 
Ilben the IIIl.mo organ hru; to perfl,rm ut til.(' billne tillie 
diycr.;c funcliorul; but it a not llb,·i"u.~ wli\' till' male 
nnd ft'mule glands wht'n placed in dilfen:;,t p:lrU (If 
tho SlIIIlO compound or s.imple inuili<imll, should not 
PCl'fOflll Illcir fl1lletions equnlly lIell WJ IlllPn . 
two di!;tinct indi\·iduids. In somo ilistuul'C!; scxe~ 

may 1I11\"e llccn re-septlwtcd for the S;.lkc uf prtH'uting 
too frcolllt'nt );l'lf-fertilisatil)ll; bllt tbis t·xplallution 
does not. !IN'lU prl.llJllble, tlS the SlIme cl\ll mi;:-ht bave 
been glliuf'41 hy other find simplC'r 1nt.'lln", fur illsblllce 
dichogamy. It. lIIay be tbat the prmlut"tion of tbe 
male lind fl'lllill(' fCllroductiHl ('il'Ul('nts Ilwl ili{' 
matllrlltion of t1w onues waa too ~rc'lt a "tnain and 
eXj"l('llllitun' of ,-iuil for('(' fur a singh, indi\·idual tf, 
\\ilhslfUl'l, if (,1l(lowed with t\ highly t:(IUlJllcx organi
sation; lIu(l that at the same time till'ro \I'll!! no need 
f')1" fill lito illdi\'idI!111~ to pl"ulilll'o YOlillgo, flild conge· 
qUl'utly thut 110 injlll"Y, Oll the contrary, gool t('Suited 
i'rmll hair of tht·lll, or tho male8, failing to prodllee 
on':!Jlrin~. 

'lhere is another subject on whit:h "'ome light is 
thrown by the facts gi,·cn in tbi:. "41IuUl<', namely, 
h~'hridj~~tiull. It is notorious th.lt whell distinct 

© The Com lete Work of Charles Darwin Online 



46. GEs"ER.\L IlF..l)I:L~. Chi', XII. 

sr)('Ci(-'S of plauts are cn)6!j(>(I, they produce \\ ilb thf' 
r8l'C1>t ('xN'I,lions fCM'r 8C(odg than th(' !lonnal num~r. 
This UllllnMiuctiw'nl.'S$ Yarit,s in diff<:n'llt species up to 
sterility so (,(lIllllle-le that lIot cn~n (\II cmpty capsule 
is ({mill'll; and nil (-xpcrimcntlliistll have found U1Bt 
it is IIl1wh influenced by the conditiOlls to which the 
croSli!"\ sp('('ies nre subjected. '1'11(1 pollen of eilch 
81)('('ks hi ~trungly prepotent on-r that of nny otber 
8,""'i(--1, 80.) that if a plunt's own [1011('11 is placed 011 
the "Iig'lllll lOme time nfter fOK'i1!1l pollen has been 
npplit'(i to ii, nlly effect Crom the Intter is quite oLIi
t('ml\'d. It is IllilO notorious that lIot on ly the parent 
81)t'Cil~. Lmt the hybrids mill('<] from th('1ll are more or 
iesil IOti:ri]('; and that their pollen iii often in 8 more 
or k~ nburh.'(1 oonditioll. The dcg-r«' or sleriJity of 
various hlbrids docs !lot ahmye strictly correspond 
Ilith the dcgrce of difficulty in uniting tho parent 
fOfms. When hybrids are capablo of i.Jre('<iing iuter It, 
their dCSCClldants are morc or I~ sterilc, and thev 
Ilftcn become still mom sterile in the latcr generations·; 
but thell close interbreeding has hitherto been practi8fti 
in nil such eASefl. The more stcril(> hybrid. iU'C some· 
tillle~ much dwarfed ill stature, and ha\'o a f('('ble con· 
IItitution. Other fnets could he gin:n, but these will 
lIuftkc for UII. Naturalists funnerly Rttributed all these 
TC!Iuhs to tho difference between speeies be-ill:':- fllnda
mentllily distinct from that 1x>tw('('n tho '"Ilricties of 
the MUle species; and tbis is still tho \-ertlict of some 
Ilaturnlists. 

Th(> r('l!uits of my experiments in self·fertilising' and 
cn:""~·{ertilising the indi,-idunI.s or the mrieties of tho 
saUlI.' SI"l4:dNl, are strikingly a1lalogolls with th(l<l{' just 
ginn, liluug-h in a te\"f!rsed manner. With the llIajority 
of epcdt-s flu\\('1'S fertilised with their own pollen yicld 
{cllcr, sometillll'S much fClrer seeds, than those ferti-
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!ised with p8\1t"!11 from nnoth('r illlii,-hiuni or vnriety. 
Rome sl'if·f("rtilim f10wcriI are absuhllcly sterile; but 
the dl'gn>e of their sterility iii largely determined by 
the con~litions to which tho ))l.uent plants 111\\'0 bc<.>n 
('xpos('d, 118 WIlJI well ex('mplificd in the CrulO of Esdl' 

i>cholb:ia I\lHI .\ bntilon. 'L'hc cfleets of pollen from til(' 
sume plant are oblit("mted by the prepotent influenCl' 
of pollen from another inJi,-idunl or vari('ty, although 
the InU('r IOny ho,-o been plnl'CtI on tho stigma. some 
hours nfterwllnU. 'I'ho off;;rrin~ from ,",ir·fertilised 
1I0l'l'e1'9 are themsclves more or It'S/! steril{', ROmctim("S 
highly sterile, und their pollcn is sometimcs in Ull 
imperfect condition; but I havo not met with lilly cast· 
of oompl("to sterility in self·fertiii~l seedlings, u.s iii 
*' oommoll with hybritU. The th'~ of their sterility 
does not rorrcsl>ond with that of the pnrent·plnnts when 
lirst self·fertiliiled. Tho offspring of sclf·f('rtiiise(l 
plants sul!'ul' ill stllttlre, wcif,tit!, /LUll eOllslitutioual 
I'igour morc frequently and ill n grcatN degree than 
tlo the hybrid ofl'spring of the brreat('r munber of 
t'rossal sfK'Cics. DCCn'lUl-d hei~bt is tmnsmittcd to 
the next generation, bllt I did not nscertain whether 
this !lJlplics to docreased fertility. 

1 han) elsewhere shown· thnt by IIlliting in various 
~'I\ys dimorphic or trimorphic hl'terost)'ied l)lant~, 

which belung to tho Sllllle undoubted SIK'CiL"I, wo get 
u!lother ~ril'$ of mutts eXIiI'lI)' ptlrnllel wilh tbos(' 
rrom crossing distinct speci{'8. Plants illegitimately 
I'ertilised II ith pollen from n dL~tinet plnnt belonging 
to tho snmo form, yiehl felrer, often JUu('h fewer seeds, 
than UI("Y tlo when iegitimntdy f('rtiii8C(1 \lith pollen 
trom n pbnt belonging to fl distin(,t form. 'I'h('y some
times yieltl no seed, not e"en 1111 empty ropsule, like 

, JOUrufl I Lilln. Soc. !Jot.' vul. x. 1867, II. ~I~:l. 
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Ii species fertilised with pollen from a distinct genus. 
'l'lw degrcc of sterility is much aO'ected by the comli
tihUS to which tho plnnts llaw: bN:>n subjected .- '1'11(, 
pollen from n di.'~tinct form is strollf!'ly prepotent over 
that from tho !;Il.Ill0 fnrm, althoutrh the fomler mR~' 
h>\H' oo<-u phl~'fl on the stipna many hours afterwards. 
TIIf' off"prillg' fnlm nlllliou bctw(>(In plnutll of the l!l.lml: 
form art' mun' or k~1J sterile, like byurillll, nnd hnve 
tlwir poUt'n in 1\ more or less noort('11 ('cllldition j a1ll1 
,..UlIu of the SC('{llillA's nrc as barrell ant! as dwarfed I\S 

tIl!' most oorrel1 hybrid. They also relll'mhio hybrids in 
~('\wal other reslK'cts, which need not here be specified 
in Uf'lilii,-8I1th as th(>ir sterility lIUt corr<'spollding 
in dl'~rec with that of tho parent plants.,-the unequal 
",u'fility of thl' lattN, when rC<'iprl",cally united,
!1IIt.! the varying sterility of the soOOlings raiS{:<i from 
til!' same seed-el\Jl~\lle. 

We thus bl\l'e two grout! classes of eMOS giving results 
II'hi('h correspond in the most striking manuer with 
thOt"<, which follow (rom the erossing of 8(H'aJlCfI truo 
KIlf! distinct species. With respect to the difi'('l'('ne{' 
1.M·h\~n seedlings millet! from CfOSS and 8('lf fertilif<Cd 
llowers, there is A'ood evidence that this depends alto
g'l'ther Oil wilether the 8£'xllai cJcwents of the parcnt~ 
hare l>een sufficiently dift'erClltintcd. uy exJXlSuro to 
different condition or by spontlllleOU8 mriation. It 
j~ prohable that 1)(,llrly the snmc c(lllciU!lion lIlily lx· 
(·'t(·n(letl io hdero,.t~led plants; tlllt this ill lIot tlU' 
proper Illace (or di.\<('n~~in;! tlJl' orij!in (If the lontr
"'1"h·,l. short-styled fUIII mid-sh'le(i forml', \\hicb nil 
1J{:IIJlltr to Ill(' SI~me "pf'Cies as c~rtnillly as do tL(' t\IV 

;WX('S of tll(' same sjlccie!l. "'c hnH' thl'I'('fore no rig-lit' 
10 llluintuin thnt the stcriiity of ~1J{'ci('s when iinot 

Rl Th ComDlete Work of Charles DerWin Online 



467 

cro~:Klf.! und of their hybrid offspring, is dctennined by 
some cause fuucinmelltaiJy different from that which 
liciennincs the sterility of the individuals both of 
ordinary and of hct{'ro~tyl('d plant.s whcll lIuit('(\ ill 
ratious ways. Nevertheless, I am aware that it will 
take mally years to n'movc this prejudice. 

'rhere is hardly anything more wonderful in nature 
thnn the scnsitiW'Il('SS orthc s(>~:ttnl clements to cxtcnlf') 
inilu{,I1(,{';;;, and the delicacy of til('ir aflinitics. W{' 1K't' 
thi" in slight changes in the l'ol\(litions of life Ueillg' 
fn\'oumbl{' to the fertility and vigour of the parents, 
while c{'rtail\ other and not gn'nt changes CIHISe them 
to be quite sterile without any apparent injury to till'ir 
hCfllth. We see how sensitiH' the sexual elements of 
those plants lUust be, which Urt' completely sterilp with 
thcir Ollll pollell, but are fertile with that of IIny uthN 
individunl of the Mme specie!>. Buch plRnts \)('conw 
either mol'(' or le~ sc.Jf-sterile if subjected to cJlltnged 
conditiolls,althollg'h the change may be far from g-reut. 
The o"ules of n hcterOlitylt:d trimorphic plnnt Uft· 

ntrected YCr)" diffNently by pollen from the tilf('(' !let!' 
of stnm('IIS belonging to the SUIDe species. "'ith 
ordinary lliallhi the poll('n of another varietr or m('r£'i y 
of allotherilldividuo.l of the SUIll(' variety is often strtJllgl r 
prepotent o\'er its own pollen. Ilhen roth are pineLli 
at the same time 011 the Bllme stigmn. In tll(\~(' g'«·at 
f!lmilies of plants cOlltaining many thousand allied 
species, the stigma of each distillguishcs with un('rr
illg certninty its OWII pollen from fhnt of ('w'r~ 
other specie!!. 

There ('1I1l be no doubt that the stNility of dis
tinct species when fin>t cro~,;ed, aud of their hybrid 
otrlSpring, depends exclusively on the nature or afli
niti('s of their sexual clellll'nt.:. \\'e S{'e this in till' 
wunt of any elos(' ('orrc~i'olldt'IlCC between the deJ,('Tet' 
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of sterility and the amOlmt of external difference ill the 
sl}C(;ies which arc crossed; and still marc clcarly in the 
\Iide diff('fcnce in the results of croMing reciprOCl.\lly 
til(' same two speciE'S ;-that is, when species .'I .. is 
crossed with pollen from B, and then B is crossed with 
pollcn from A. llcarillg in mind whnt has just been 
said on the extreme 8ensitiyeness IIml delicate allinities 
of tho reproductive system, why should wc feel any 
surprise at the sexual elements of those forms, which 
Wi' Mil species, having ~Il differentiated in such II 

mllnner thnt they are incapable or only feebly capable 
of acting on one another? 'Vo know that species haye 
generally lived under the samo conditions, Ilnd }uwe 
retained their own proper characters, for a much longer 
period than varicties. J~oDg-cont i llue(t domestication 
E'liminates, as 1 hal'e shown in my 'Variation under 
Domestication,' the mutual sterility which distinct 
species lately taken from a state of nature ulmost aIwuys 
exh ibit when intercrossed; and we can thlls understand 
the filet that the most different domestic races of animals 
are 1I0t mutually sterile. Bnt II'hether this holds good 
Ilitll cultivate« Yfl.rictic-s of plfl.llts is not known, though 
some fncts indicate that it docs. The elimination of 
sterility thrO\lgh long-coutinlle .. l domestication lIlay 
prob..'\bly be attribnted to the varying conditions to 
II hieh our domestic animals have ~n subjected j ilnd 
no doubt it is owing to this same canse that tlleY \\ith
stand great and sudden changes in their conditions of 
life with fflr les.! loss of fertility than do natuml species, 
From these severnl eonsidcrutions it appears probable 
IIHlt tho diffcreuce in the atlillities of tho IICxunl 
dr'ments of tIistillct species, on which their mutunl 
incapacity for breeding together depends, is CtlUSM by 
their lluyillg beE'n habituated for n yery long period 
('nch to its own collrlitiolls, aud to the sexual elements 
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Il lning thus Rcquired 6nllly fi:uo(i nmniti(·~. llowCH:r 
this lllll)' Ix>. "ith the two grf'ut clCIlW:-S of cilses befon' 
u~. nauwly. those relating to the adf·fertilisation Rnd 
cro~·(crtilisation of the indi,·idunls of thCSRUlO 8pcc i~. 
Hncl those relating to tho illt"gitimatc and legitimate 
uniolls of heterostyled plll.11h, it is (I'lito unjlLslifh~ble to 
ll~$UIllO that tho sterility of SI)('('ic8 when first crossed 
lind of thcir hybrid offspring. indicates that they 
dilftor in some fundamental 1Il(lllllcr frolll the varietiel! 
or iu(1i" idunls of the sume Slx'Cics. 
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11(o1"io<>, I'mI""it>O •• no/II lro"",tew. 

123:/'Iu.,orol ... moJl,~, I 50: 
i11lt·tf'ro .. iug of IWl"('f...Jlcn. 156; 
1.oI"U<I .1''11(l0iii. li6; jl. udure 
olthe('''NN .......... ,230; .. ind.nd 
WIlIt·. e..ryin"" l>(lilw. !l7 1: 
J~,I/U .. "'Jill. S9iJ; .. n('mophi
~1'1a1lt.,4foO; f~.I;I;"'lioDo( 

1'1.'""-'9'11- ~O l ; nen.rtioo 01 
DI.~.tot." to'1. ~IIS; ~ti"" or 
..... ·ta. 10 d,f;nd 111ft pl.n!, ~OO. 
404; """1I101,I. ilowllltd entn"'o' 
,,"ilow,lIam.I,illSj d~iou. 
loIanl" . , ~ 

I),tluy. /·tll>rgt>f<i" .. ,.-' ... I I'.! 
Dilgnm Iho"';ng I1X1ltl heil5ltt 01 

I/JOfIIO'ffll'''rJ' ....... t.3 
1);",,1"', M'Y'1,~~I1"", I~; c...-.-d 

and",·lf.!.-rtih."I.IS:l- I3G;llll!a_ 
~urtHlr" .... 1B!l-1:1lI; CI"OeII wit lt 
fre.h l\ock. l ll6; "'d"hI of 1Ot'<.1, 

I).~~~t'u.'n, numberol l/olleu grain_, :'~rk~~~O\I:.I~ri'!:~~e: 2.~;r,7; 
llran"in, C., I('lf·/i rtili •• tioo in ,.rl1' tlOWtrillg ~ l'I"ONo.'d. 2'J2; 

l'i ....... lliroo ... iGI;lIUuaJ.ftlni. unir.,no • ...&vu.oI ... lf.f"rtil~ 
tit .. 2(~J; ooPn" ... I .. ,2 1!!; bud :.09: ... ~~I .. 31{l, 319, 3'Js,:r.!~: 
....nation. 298; C'OO.titutivo.1 f,·w"'I"'''Je..sro 
vigoo'tron'~~II,0.·in l)i<kit-,Or ..... ·lf·Ii..'ttilioauon in 
0'>010""'" ,,..,., 800; hymido"f C,,"_ ... 23tJ 
Gtadiol .. .. uti (·ill"". SOO; l'ia. IJif'/fII .. ~ ... jl1U;I .. ,fI .. , fl6 
fIfOCIl .. MNIltJ-. 3611; nectar m,ilat .. ptt'1"'l'«I, 81: meNllr1!. 
in o",hid.&, 4(l.S; on n"~f~i. m.n .... H >1"7: ~f&"Ctot. or inter. 

~~!:'"Or t:u~' :';;i~~k::: ::.:~{.~, ~I~ ~ul=l~~iI~~ 
HG: eltatlgem the COIldition. of llG:1 

~~"",\~'~11riA ' \0 jll#Ul l1 .. ".I g:~bi:i~f'1.7~rt'<\ .... " tillg JlOWCI1 of 
-, ~' .• • tn...tuTe of 1'I1/t~... ..me . ,)()C'll'II, Ill; 

m~lli}o"'" ISO: J 'lmlllq..o"IiN .. , 1)oId, O •. A, 8utl.1 reprodnction, 
fOot: IllrforaUon nf.u.IA~1 40'J 
.,I"'.'ri.,~2'J l)uhllul'l 00 Rapltll .... lOti ..... 

-.G .. ollm • ..n.ge. .... ith Bnt 3!l3 

:..!~~)dpl,., •• .......l'JII. I)~rei, nectar .. In rxerelioo, 
129 Drtr.31r .• on/.oo.li/l"'''_,176: 

~&; ... Wle, ned .... IOn nCn'Lon. I OD Ci_.-w,3:J:5 
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g;!~;::~~~. er'~'ing or 

G~lf61:' ~i,:"~t· ~~~"'J 
_urem,nu,J{;..-19, Btl 2.14' 
Ilelf.r~,ltliJ;o.-d pl~nt.!, ~90: ~'91 ~ 
811I'erlor"l~llrOrcl'Olb<'(I~. 

~.r in Lalh,r~ odIJl""I~., 3.Xl, 

G~f~~~;~~~~J~ 
G~2t?11r.,pe.r.''''Uollorcoroll1, 

GftoglJi"fY" ..... Ht 

g7.::~~7{~'1~1:;,;~{~~~~ m 
Ge'llullltlOU,Joe.hlor,and rt·L.!i~~ 

... eij;hlof-tt f",me-'anJ 

Gf:~~~~;'~~~~N:I;~:~~~l S;;II~nr,. 
tk=~~.'(r'tu.. 322 

tk_ ... ,wN ...... llllmk.1>!" p..llell-

G~~~',!~::~~~"..~~i~~OIl, :177 
Godroo.lut.e"' .... "'gorc .. rot.ln; 

~~~~ P::fo:tl~~. ;f:;'~t,~ 
Gould,hummillg_binh (Ml<"juell!iug 

JrtlpaUr...,9' ! 
Gm.i"',_ .... , 23:), ~ 10 
G",ul,ll •. ,beettf>fdilfcl"l'fIlhi .. " 

~~tillgdiffcrtnlkmdlorfto ... c,.,., 

Gray,~"'J[".lrelation'orl"""," 
in U,,;IOO 8UI"'I, 412; OIlIOl!J:U&i 
rep,oductioll,i39 
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36.\; ~I>oola_.,-•• iuhlllty()( 
1'Ioa....Jou ... IIi!"" ... 11iI;""lf. 
f"I1i1i..:ali,,,, 01 k".I .... y.t.. .. D, I~:!; 

:::JC::;I::/t::/'::;u~~~;a':.i~!~ 
,..;t(/U .. i"""n,3titi 

lIoney·dt",.40"l 
lIo..br. H •.• J."H'l""~ I""" and 

n,.I" ... ia rttPd, .,h prod"'·"'g 
leTe,..IIl."'H·~lltOl~. 3t;.'l;on 
lUual ",1 .. 1'00 0(1"-'('11 lu N" .... 
1..('o(1llto,I.(11 

1I"'~bCillDut.399 
II"mhl{4~ .. ,.16: ~,. u. __ 
lI umt.ohlt,(Itl th.,gmhlllol rCI'E'1'I., 

'" Ihu'"uiu¥·h;I'(!.."_Dtofe~ 
fel1ilialilH',S71 

Hyacinlb.1!91 
lIybri<II'!anu.tmd"""ylol't!ycnto 

Ill<'i'I·",nIIOrma,S7(l 
JI!lp"""' ... fl"'JrWijlon. .... lI3l,M(l 
-proc •• "', 331. lk06 

lLft-i,otwhtlllJ/o nr . .rm.uiaM)' 
103;_ul'<'mtul-,lOl-IOO; 
en .. by r",.h 110,:4 105; 
l'\·m9.u 0" e:rpe.,:<>enu. 26'2; 
.ul" .. ri(l.ityofc~lo\"cr""lr. 
f,rtllil.·d_Ili'lgII,281};e.rly 
1I. .... (lring. 2':~!: munbe.or_I •• 
:115; highly aoelf·reI1Uc. 36S; 
pI'('J"lIMICyofoc.h,. poUlO, 3!1"! 

-o_I'tI.~ 

1.I",ti,..,frt<IIAtDudby buwmiDg· 
1.0, ..... 371 

-oorloi!1"J'U.300 
-/"'.,...:111,367 
-owli·w·tM"J""",3G7 
_~"'IIi"d.3 11 

:~!:':::::.~ ::;![~i~~I:;. 
371: ,UI"IK"t..1by brhblrol .... rs, 
1I72; hy 0.1.0 ••• 3.4; b,t1Go. 
.. ,icu"'''iI AI),,..· ... 81:1;1: d •• k 
It .... '.k •• no.l" ••• b .. ~idearo •• 
!lj2: 11""trll 8d~l'lcd to tt:'rlJoin 
killtU, 8i~ 

'1_I*rpton'(l,28;ln.I·u"r.. 
oneul&, :19-19; 1\1)",," 011 _IDe 
I'''',~e....ro. 41-H; ~nlIIO .... ilb 
frc.h ~tock,4~-li; d_ndauu 
of lIero. -'17·51: '"mmary Qf 
lU!'1l!Iu~mc"U.~2:diagram.IIQ"". 

~~g:r:~I~:: ~~~Illr;:r. 
menl.8, 2-'".7-259; IUlleri"rity of 
~2S!I;e-.]ytl·, .. e.inJ(. 
l!!i1.:!'.n;elJeeUolintcl'l!tOMing. 
300; uniform ooloor of IM'lr·rer· 
tili .. d.308:_ta,SI1,322,S"21: 
hlg"]y telf.fertUe. 3>j8; I'~I)/)o 
te,,,,y or "the. I'oll~n. 11(17 

iri"8IlC1'CIionof....:ioaljnemaltc. 
fM"Clly:r,40:.! 

ItoOl_,17tJ,36f 

1. 

Jtqlu .. I"tt}iu,390 

Ku/.'(J./alijol'u.SJ(l 
Kcmer, 00 ptOUlCt'OIl of the pollen, 

Sill: ou tbe aingle d.ily flown 

~Il~~/:'~~;-:t.~~~,~ 
i12 

Kidney·beAn.l(i2 
Kit<-he"~l, Mr., on tlleacliQlloHbe 

K,~f~~'~.?!,; ~:: .. ~'::i~~:;;!! 
ofl)lallu,7:Ct()oiIi"gvariclicaof 
,-.IG3; RXual ",pn:odUCLi,,", 

." 1Wb1-.. b1, rrepotcn~y of 1»11rn, 
393 

1\iill'('utcr on eroll&-r~'lilliatinn, 7; 

~uu:r:i~~~,l,~~;~';"~::i:::~f-
li( .. uf .',-('Olio .... 210, j.nt.a-. 
"" ...... i..no .. :1:10: uperimenu 
"ilh p"llI'n of IIwo- rw·· 
f'Iln·fU.:rn 

Kullu aOOl'blhe term clei.togene, 
00 

""".on cxcl'('tit"IR of necta., 402; 
r~mo ... l ofcon')lid, 420 
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l;.oo,.lil1 t~i~.." 17G; IIC<"nou(ln of 
"octa.in,,,",hine,403;uperi. 
m~"t.o .. "ith l.o:-eoI,t20 

T.N.oj"/JI',93 J.oorlio.j .. /rf'1'W, 1711:mO'Uul'Cm('nls, 
J.url."., • • "liM. 17J.:\69; meun~ 11;(l~1ll'~: .",nIU...,. of erperi· 

1>11'111. Iii; pr\'l"'ten~,. or oth(!r Int'IlW, 27'; earl,. "q....,rin~ of 
f""1I, ... ,3'J7 8t:lf·rertm .. I, :!'JI, m, :!!).";; 

Lt ...... UM .. 11, ..... 3..~. HO ~ 3"13: ,It.iw unl .. n..;1,~1 
-purl'""". 110 b,.hnruhlo.bN .. ,361 
l.tol"" ... "'Wro/IU 1.";1 [00 nlf<l - rd_, 170; ~"rel\l(lnL!. 

'''nlIlHullI, 1 57~ It;o remllTk, Iii, 178: en.ly Dowering of 
011 Upcrilllf'''U, Z(l.'i: lH'riOt! "f c....-I, ~3, 2~,;: ....oo.s,32:1; 
!I()w~dnJ(. ~~';; ero ... fertw .... lion.[ toClf·.t~r;It" aM 
OOI:_!I,:lIG,n.";:.c!f.fcrtile, -f,>"~"lIr,ljO 
307 l.oWel"ur. [/(lelnn~hDIUp, 

- v .... ltdi}onu. 1'>;:;,300 glailll of 0I!1t'61 .. SSI 
__ ioMJlfa.367 /""' .......... i..-.l"'ou.oo l 
_."~ru,perbralioliofoorollll, Ln~k. S,. J .• ~ ..... f~rlil;.lio" 
I~ oll1o .. cn,6: qn '·idalrillolor. 

r ........ and Gilbert. i\(,...... OOn· 123; '- ,li.tint;ul.hing ooIou ..... 
lU"'I>l.iOllofinorganinD'llltkrhy 37S:;ndinptofl_andiD.>C<'!tlI 
pl .. nU,~18 "nddnJ(IH"tar. ll .'i 

lAxton, )i •.• c .... ing ~aricli<)j of J,upinu~lulr .... , [ 17; mca.IIl'Cmenu, 
\>ea.iI, IIl:l.llO.j 148; oorlyHo""Cr!"ICOf.df.ferti· 

Jb""Ip.Cyla_" .... pIlltd .... 2U1;00 lOOd,2!H, 2:)t;; tKllf·fcrtile, 367; 
I-·ntari'_~. 3JII; Ilonnal piliotl prepot.·lI('yqr(lth~rl"'lI~n.3'J7 
... ~lydi(edoll",413 -pi« ..... ,I'~;..,lr.fertil\',3G7 

I.Hr,ul fWpOi""" 3.'\0 J,!IfJi.J~ ./wo...., 411 
'f~i~i." .... IH; wnunaryoolbl', 

l..eil:"ltlon.Rc". W . .-\.,qnl·/l.tunJl.... X • 
.,.lIIlijWr..,.,151:.t~i""'''f1"iflm, I 
4~ iUacnab, )Ir., on ihe ,hol1er or 

l~pI""iph,", "",I.--Uf. 1I,~ lunge. ~tII."W'n. or rbOtloo~udron" 
I.-.M"" .. llw.jQrlRQl(J,tIt04 I Z98 
IA'lt"""".173 [ MWtQllia/IIJ"ijuli""',:l!).j 
{'[1i~",,,,,rrU,,,,,.S'1 -r.~ .... 1l!l'; 
r.i.""Hf,....,'o"'JIa.U. I '.;;~,,~ .Jlal""""",".140 

IIl'.'III>i, 116; eo.l,. !lv_c.lnk ,,( MII.-...Jrn~i",,,,,,40t 
1'...--;1, 't!13: _otl&, !lUI. 3'13; Muter., Mr. t'..-.f ... rliliAtion in 
ItiJ\:hly.·lf·f"rtile, tltii: I""fO' l'Uti ..... ,,; ...... WI : cabbage. 
knr.~ ofothc'I",II,·o, 3!17 .. fftlClbl by I",\len .~ .. diotalK<e. 

J,iH"rio.rIII:/,.ril,!I,8S: 'ood .. ~l'!: :li8 

~~=;'; .. ~38 1.'22 102 Dr. )lax .. rll,0I1 bo"",..dc .. , 

I.in,ll~y on f· .. "' .... iUl'U'. :l:i9 M('tUOurcmellt.o. ~umm~ry of. N I ; 
L illk. bypo)ICtn.\mu neeta.y in I 'I',lbl .. A, 210--213: Tablo n, 

("/iin'Ri",/hoUPR./",403 214; 1'alole{;.213--2';2 

=:'7~::!t.' .. r:..·~3 it;!~:r 1;/~~"";;rl:::~ Pch".;" ,...,....,...."'. 1,0 riola«abyois:-htmu!h,l88 
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Jltla"'-,29Ii 
Jltlih"'~ 1fd...J~ 31'.0 
Ji"",N"I .. a ....... , HI! 

)lill""I"'''_'<J(I(,~I.m·1 uily,4W 
• V;", .. I"" hd~..,. etr,,<,u or "","""nil:. 

10: N(_,.l and .1I('1(.(,"'tili"'od 
I'lanI.l,GI70:mf'Mu,..,,,I(·nl$,70-
711:e .. _.,th.di,liDct.toek.i2 
76:lnl.,....._.J.00_1·101Dt, 

~~:!L:r~~:.~~JtE~1 
tI""lh .. n. __ 1Io1l'fnn~.:!'.H,l!'IIl: 
.'!!;.'I, rtl in~ ..... ;nll'.30I: 
u"I( .. nn .. '~mr (J/ lelf.(.·,tlli""I. 
:lui: _1 •. :U5.31:1.3:'l2.32I: 
1".hly.,lr· .... rtil ... 3IS.389:I·_ 
I"""-Y (J(oth,. poIlm,992,Stl7 
-~ .. 
M""'r.~Ir~""ld.),",,rne1"·' IU""'" 

1( .. hi .. ~.l~ ... in lhol Unilro ~tateoo, ." J'i:~';:~'~7:~'~'~I~:~irai:,~~ltI~~ 
nu",hl).ro(~ilUnect_.yr()r 

('·rlili .. lioo.3i7 
llitd ... lI. I) •• on Iint--.iDlinl.'r. 

man-,-inK.400 

~;=,'1:;.~.:-3=~~ 
lId~'r. Frilz, 00 I''*''1''m .. 
i_u .5.3!lI:UjX'n .... "'tann 
"~I'rt.l _1/ ... ",.- and lli~J.u. 
1K1:i, :l(Wl; I .... ~"· numbo-. of 
... rcbid., .... _kl-tM-rallWril"in 
11 .. ,;.n.ll ............. bo UiJ;:llO)llili 
.... ll,J ............ , .. I .. _ tf'I,;~ .. la • 
S:U:.to'riJil,of}~a 
.. ,lij, ........... :tf.!. :H~: "'."til".. 
d"N"'~li. S:H: eXloCriu,,·nta III 
.,·If.[,-rliH.,.U,,,,,S\O: flrlr"l<,rilo 

e~:.t.,~III~:':·;:'':.:':leof~;;'~ 
:U2: ('..--r...-tilialinn byn ....... 
,,( J.lrd ... 371: ;mlll'rf,('!ly.1o, ... 
.1 ..... I~ .",1 hoi" Tft'IIIilrf" 
JlI.";roool.I ....... in('~.i ... ~"1 

lhl\l'T, U"'lIIInll. rertih .. t,,,,, or 
II ... ,.,.. loy in .. -t'Ia, 6. 7: .... 
"'''''Idi. 1 .• "1"' ...... F~; c"lto'1>' 

I .. ria.n: U".rlo'l"l/Jgll.u.~. 
1""" ............ ~9: tilt· 

('<",",moe ~l.bIo,.:" .• (III: I' .. po"'" 
If~l,i~ •• 107; n,"" '"t!<ob .... I~S. 
124: .lrUt'ln .... ..t' Iklp1ol .. i~'" 
t!<,~ioI".I29; {o(1",}'iu.l~It<, • 
In; n""c",,'" I'i.",,, .. dir ...... 
11:0, lUI; "USarol"'I"'~"'_'I~" 
r ..... ,,,ot_lTIingn .... '.r, Ita. 

~:Ii .. I~'{:io:~e~~:i 
l,r .. i ....... l~inG'l'mIIIy. 31ll, 
in~"'''·lr".;.;ling}: .... ,rio +, .• oI,:,.:lGIl;MII1~ ...... r( 
l"wlll.l.n,lftlph18I.-_1I75: 
~Irod" ... 0( pie"", .... 'pl • .J. to, 
1)...- ... 1 .. ·If-r.rtiu.ti<'l'.l1~". 
1.~ .. -V~ 11 .... II'1'II _ 

fft<j_lly']tt-.lbr1n...u1hNl 
_1I;_'1'~·_"", ... 3I<3: 
60'/, .. ". l.·_II:r U,,,,UI'&I'IIn
to h,lfW"I .. S~'7: J .... i ... "II", ... 
:lj;:J; un .n"ffi"l,hil<>WI planb, 
41J11: (,·tlil,>"~i",, "r "/(ml,,!/O. 
~Ol: .. '('n'tl"'l or "edar.405: 
In.hn,·t"rl.ftat,('kiullIlll'lIIIr. 
41!1; bt .... rrtque-ntillll" Jl'-'1I'cnof 
tlw •• ..,., .. OfJI';.,."Hti;CIO_uf 
,t.. 419: JII'W •. ,. {O(".;';,,._I 
di.""ItII""l..t'1-.4t'! 

llull~. Llr, II~ hi...,..I .... 00'0'&

d., ... 1!1 1~'rf ..... L' the 1'1"." •• ,( 
t:ri"."lrnllJ'.427: ""Ip .... I 
",r"II.(,rJiii_' ... IIlrrlNY" 
',.,.. .. loCI"',]bll~ __ ,.· 
".1.., ~!l"! 

)lu., ..... )"~IO""'~..t'Q.,i. 
.U ... .. "I jJ,oziJ/","" ~kril,-
.. j,b ..... ul",".-n,S31 

M"''' ..... 112 

". 
N'ijI;o·!ifmrwJ"",."ttrsr!i.,rill __ t... 

S'H: .. ·1U.11 .... tj,-.n •• ~I.J 
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:lltl 
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Seotn.rn'0l .. !..I .. anf'srrl!tintl,l02 
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