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THE 

EFFECTS 

CROSS AND SELF·FEllTILIS.l.TIO~. 

C1LtPTEH L 

,..- _ .. hleb ra.,.II' or d(~ .... l.,. l he _.r".,Ulboat;.,. <II 
plaa_ .... llu ... ri.tdfrouoc..--r,rt<l .. tiolla-s.,lr.rcrtU_IM .. 
.. ~ ~'Ihe ,...,.....' ... 01 u..1fI"" __ BriellllMoryol th .. 
.u.;o.t-UI.;.eulu.. ... .,..n-"" ..... u._I •• lUditlo.,. 
.... tnN-. i" ..... ~ n.t .. ct u.. _.-a.--TM upon. 
_lI ~ 0. 4 ... , ....... ra1 ___ "' ........ t*'-X.,P ... 
", "~peLu..pMo'll bI tIoo ....... Il"M"'u..-r ....... ...,1If ...... ~.,.blelu.~'"._ .. ~--IoIo.o 
~l ..... __ ... 1_ct ............. A_.,loI polieoI_ 
J>In1'"I-A ..... il"_lotU .. ...,.k-I",I"'rl-..-oflll<!_I~ .. 

THEBE i. 11'1 ij.:hty an.1 abnnJant ('\'id~lIN' that tlie 
ft"W'f'fI'I of In. t kiwi, or plant. are OOllIItrnded ...:l .., 

w be OOIlIUl"nally or hs.t.itually cl'OIIII-r"rtili8ed L.W' 
1'"lIen from allotilt'r 11(1"'('r, IlfOI.lure.:i eith('r by I h~ 
.m& plflllt, or gt'nNally, u we , hllll h('l'('ufter fK'e 

l'tlUI.n to Lelieve, by a cli81inet pl411L Cl'OIIot-fl:rlilisa_ 
ti"n ia .ooIC!tim('S enaured Ly the 8il'XC'tI being 8('1_rated, 
and in a large Dumber of efUIt'l by 111& pollen and 
Iti~ of the -.me 1101 .. er being matuft'(1 lit difterent 
timec. SU"b plant. are call('(1 dichogamout, and b8\'& 
ht.~n diridcd into boo l ub-clft8l('l: l)rolcrandroUll81)6Cie., 

" 
© The Complete Work of Charles Darwin Online 



ISrltolDI:Cl'OR\' RElIARK", CUI' I. 

in "'hich Iht' 1~,Jl('n is matore bern", thl" Iligma, and 
Ilrvt('n~yll"WI "I"~·i.~ in "bi<"h thl" n'w'J'!18 (JI('CUBj 

thii! lat«·r f"rtD of d,ch.,WUOY nnt b'."illg nearly 80 
I~,mmon M the olher. Croa.rf.'niliSdti"n it abo t'D-
111",,1, in many C1k~ by m{'("halli('al ('llnlri"lulCC8 of 
\\OIl!I(lrful \)I'\\O'Y, prc\-cllting the illll'T('f!'llll.tioli of the 
lIo\\(l1'tI hy tllt'ir own puil<>n. 'I'hl'M i~ a 8maU cl/UII of 
plauti, II-hil'h I ha\'t' ('alll'(l dinl"q,hk aud triworl)hil', 
hilt t.1 "hidl lIilol1:1'nllul hlL~ gin'" tho more appro­
priMo nilnI(! or bl'lero-tylt.J; Ihi~ d~ conllillu or 
!lInn!>! p" .. ·nting' 1"0 or thrre (1i~till('t f"rm., adalJtoo 
f"r f{'("ipnll'U l fertilisation, ~ thRl, like plaDu with 
&I.-pAmtl" .'It·, Ihf'y can hardly fail 10 00 iulcr('l'OlI8e(i 
in {'ft("h Jf"1·nN .. tinu. Th(! maJt. Ind fcrn.a.le 0'1-"8111 (lr 
"',IM ftu"l'B am irritable, lu.llh" inM'f'ta "'hieh wueh 
tlll'm w.,t dll~k·l1l"illl polll'lI, "'lIi<>h ill thus Inlu~poned 
I.) vtl!t'r /t1l\\W", .\gain, 11\('1\' i8 a (' IM~, in "'hieh the 
ol"lllee nh'lolUlcly rdu8(' to 00 f,'rlili8Ol.1 by 1'011('11 from 
tho 811.100 plnlll , but call 00 fertililK"ll by 11011(111 from 
lilly III her intij"idu,11 of fl." lRlme ~pi'('i~ 'J'lu.'re arc 
"I ... ) "('ry lUaoy 1I1)('('it'S which art' pMtially IIterile "'ilb 
Ilwir owo polltn. Lastly, there ill a la~ class in 
"hi('h the f1o"wlI IJre9Cot no apllfll'('ot obetaclc of any 
kiml wJ('lf-rertiliso.tion, oe'-enhrl(oM theae pinna are 
f!\'ljlll'nily inll'rcfOMl'd, owing to the prellOli"lIey or 
l'ull( II rn,m IJInther iDdi1'iduaJ or Vlniet1 on'r the 
1,lllllt'lo"n ),ollen . 

. \S pJ1I1l18 11'0 atlllJlIOO by BUeh dhw'Iifierl ln,i effec­
till' ml'fln~ rur ('ross-fcrti liillltion. it might hIlY'- been 
inf('rl\'<l (nlln thill fart aloM thllt Ihey drri"etl 80me 
Il'l'{'al Idmlltagc from the l)~ j and it ill tIn' objet.'t 
of Ih(' Ill'Ml'nt "'ork to sholl' the nalure and imponallC6 
/lfth(' lot·Ut'6tll thlliderived, 'I'hrre lire, bO"'ever, lOwe 
*''<Cf'plinn. to IhE' mIl.' of plRlltl bein~ roll8lrui"ted 10 
1111 to .. How of or to famur crou·ferlililRltion, for lOme 
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c ..... I ISTItODt;CTORl' UEliAUKR. 

fe .. planu ... 'm to be. in"ariably adf.fertilillOO; yet 
"'I'l'n tbl'16 retain traces of ba"iog been fonnerly 
.. u.pto ... 1 f"r ('fIlM-f"rtilisatioD. These ('xceptionll need 
n", make II~ (Ioubt the truth of (hI' abe)\'o rule, any 
m<lre than Ihe ui.stcuce of IOmo (I'll' plants which 11m­
dl1<'(1 ilO""t'I'!I,anll yct ncvcrsct 110('(1, should mako U8 
dQulot that flowcf:II are adapted for tho production of 
"' .... \ and thl111l'vl16gation oftho'j)()('ic,. 

Wf' ahouM nil.aya keep in mind the ob"ioWl fact 
that th ... Iln.Khll'ti'lII of IIC('(j iii the chief end of the 
111'1 of r ... rlili",lIiun ; and tbat thia (,lld can be. gainoo 
by hl'rmallhnKlil(, planu with incomparably gr('flwr 
t'f'rbtinty by ",·If.ft'rlilisatioll, than by Ihe union of 
~ .,·xual d"m('nU bel"nging to '11\'0 distinct floln!f1I 
ur pl'U1t& '\"tot it is II!! unmi:!takably plain that inun. 
1lI .. r.t.!.Ie ilu1I\,'nI afe adapted for cro,j.;d ... rtiliaotion, as 
that th"l\'('th allil taloliS of a carnj"oroUI animal are 
adaph .. 1 ftlr r.trhing Jl«'Y; or that tho plnmt'll, wing;!, 
and boub (lr a .. ",'li are allapted for iu dillliCmination. 
Flo1l'f'R. th"I'I'fuf(', are conslructe<! 10 ruJ to gfl in til") 

ohjel-t ... hieh al'l',t<l8 cNtaiu cU(,lIt,antagoniitit', 11",1 
thisnplainlDUlnyappll.n'nt8nomalil.'ll ill Ihtir stru('­
ta~. The d,.., IlnlximitY(Jf thl' anlhel'll to 1Ii(l .ti~rn'l 
iD a muitiln,lc o( 1l','("ics favourtl., II.n,1 of«·n lead!\ to 
.. 1(.~rtiliMli"n; but Ibill end coul.\ ha'-e bt.~·u gaineol 
far mOl", .f.-Iy if tbe flO'lH'rs hll..1 1Je.'/1 c ... mllietdy 
('I_I, fur th,·n th,., pullcn 1I"0uld not ha"c bet,1I injured 
by the rain or ti,·"oun.'(1 by inlleCts, as ofu'lI hatll*nll. 
lI<)Tl'QTl'r, ill this {'U.S(', 8 "ery ~mll.ll qunntity of IlOlicli 
.. ,mM hllw'IIl'('>lIsuflicient for (ertiliSoition,instcati of 
milliona of gntins beiug produced. But the openness 
of the flower IInti the Jlroductioll of II gn.'lIt and ap­
I-rtntly "llBttrul amount of pollen al'() 1\(\Ce88/lry for 
Cl\JII8-f~·rtili.'IIIti(!lI, ThefO(l remark! lire "ell illultrnted 
bytlio (l11l..1I11 calii'd c1cisWb"lllUic, l'Ihich bear 011 th ... 

11 2 

The Com lete Work of Charles Darwin Online 



INTRODI:CTQnV RElf\"I\8. c ... ~. L 

... me .t:x-k two kind. of DOIH·rs. The DOII"('raof the otlt' 

lind are minute and completely e:l0IMld, 10 that they 
('an not p",,~ibly be Cl'08!led; hut they ue abundantly 
f,·rtjlt'. althnugh prodnt'ing an enremely small 
(plOntity {If IlI)lIen. The flowera of the other kind 
pnMlu('(t much pollen lind are open; and lhClle can be, 
nnd oftell a",. cfOIlS-fertilised. Hermann lliilief has 
nl..o made thft relllarkable di&oovery tbllt there are 
",<line 1)lant. "hirh cxist under t,,·o forms; that IS, 

jlfo,luoo on distinct stocks two kindt or hennal)ilrodite 
flowe.... Thll ODO fonn bean small flo,,'cn oonstrurtoo 
f"f 1Jo'lf-fcrtilill8liou; whilst the other bean larger and 
murh mo", colUpicuons BO'lrera 1)lllinly COlUlructoo 
j'"rrro.f .. rtili.ti<>11 by the aid of iliMlCU; and .... ·ithoul 
rI"'ir aid thPee produce no eeed. 

The "daptfltion or Bowel'll for erou·fcrtil i&o.tion is {\ 
,"bj('('~ whieh has intereatcd me Cur the last thirty_ 
Ji('\'cn yMI"I, lind I ha\'e collected a large masa of ob­
>oC'fwltion .. hut thetIC are 1101'.' rendered 8uperfluoU8 by 
Ihe many ('x~ lient works lIIhich ha\'e been lately pub-
1i8hed. 111 tbe year lSSi 1 wrote· a ahort llaper on 
the fertilisation of the kidney bean; and in 1862 my 
'!rurk 'On the Contri"anoee by lII'hieb British and 
Fo",ign Orchid, .re Fe.rtiIUcd by lnaeeta' " )l)>eared. 

It .... mN to me a better plan to .-ork out one group 
"f 1)lantl .. carefully .. 1 could. 1I1her th.n to pub­
II.b many mi!l('('llanooWi and imperfect ot.elTation.a. 
Jly (lrHl'nt ,,·ork ill the complement of that on 
On'hid., ill whit,lI it 1II1l& lIhown how admirably the&\) 
phillis alt' ('{Instrueted 10 WI to permit of, or to (a\'our. 
!If 10 I\~itflte emu-fertilisation. '1'he adaillatiolls 
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fur rn.-rcrtiliJation arc perhapi more ob"iou, in the 
On'hiJle than ill any other group of 1)lantJ, but it is 
f,ll em,r W 'j"., .. k of tbem, lUI 80me authors have dont', 
lUI an e:r.('(·l)ti(,nal ca&e. The leve .... like actionofth.· 
.tam,·nt of Nth·ja (described by JliidebMlnd, Dr. W. 
01-1"11', anel othen). by whieh the anthers ul"'O deprCtiCd 
an<\ rublJ(.(i on tho OOcQ of bece, .how8 as perfect a 
ItrurtUnl as can be foulld in IIny orchid. P&piiion. 
a<'(o<>U' fto,,·rrs, lUI described by various 'Ilthors-(IJT 
in,t4nN', by lIr, 'r. 1L }'arrer--otrer innumemble 
('urivulll<iajlwtiolll (orcross--fertilisntion. 'rho elUlC of 
PUlNJUI'ria lra!!ra,.. (one of the Rubioocle), it U lOon· 
11.·riul .. that or th ... mOlt wonderiul orchid. 'I'11t' 
&tanwn ... "curding to Friulliiller,· are irritable, sv 
that AI lOo,n AI a m"th visits. fto,,·ef, the ant hera e:r.· 
1'1<»le '11.1 oovef the insect ,,·jth pollen; one of the 
liL.m('nU "hich it brooder thlln tho othf"rI then mOll'S 
ano! ('1"let tho Ho,,·er (or about t,,('he bOllnl, after 
whirh timo it n:'lIum~ iu original position. 'rbus tbtl 
"ipsa CIIoIIII"t be f.·rtilised by pollcll from the IIUlH' 
!owt'!", hut only by that brongbt by a moth ("",nl lOme 
other fI'J .... r, Emll( other bt>&utiful contrinul('('S for 
thU _01" PUfl"_ rou].1 be 8p4"1'iftL'I1. 

Long her"re I h!l>l a'tendMI to tho rertiliSlltion 1)1 
fto .. ","-.. relllUuhle book .ppeared in 1i93 in Gcr· 
many •• IllY Ent.It ... ·kte Geheimni .. (h'r :Satur,' by 
C. K. :-Opn'nw·I, in .. bicb he eJf'ftrly proved by innum.,r· 
ahl. o!.«rvati"n.s, bo,,· essf'ntial a IJart. inlK'Cts play in 
die (,·rtilillDtion or nlany 1)lants. But be WlIoB in ad· 
fanM, or hi, age, a!H1 his di8CQveriel were rOf Il lont:; 
timo nl'gk'tkfl. ~ince the appeortlnoo of my book on 
O"'hios, mll.uy exct'llent worb on the rertilisation of 
ftU1tcn, IUl'b 18 those by Hildf"brtllld, De1llino, A:I('II, 

• '1l.b.nIIebez..iuma:,'18OO, p. 129. 
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lind Hermanll )Hiller,- and nUme".u. sb ... rter IJapel'S, 
Lou'e bet,n 1llIllh!lbed, .\ Ib.l 11"(1UIJ occul'Y IeveraJ 
pilJ.,'8, lind thilt ia not thf' p"'per 1,lnee tt) gi,"e their 
litl{'1l," 'fte are 1I0t here Ctlllttnll.J 'ftitb the metlWl, 
I,ut 'ftilh the rem lu of t'~fl·rt il i,;.uiou, No olle 
IIhofl'd,intt:re&tin the Illechllni!llll by lI'hich IlntUr6 
{·tl;.>{'LS her ellll~, e!ln read Ih i'lllC i.louks and ml!moil1l 
\\-ithout the m'lSt lil'l.'ly int(,l'C8t. 

}'rom my "lin oWrnltion8 OIl pl!lna. gu ided 10 • 
~rtaill ('xtt'1I1 by the eSI)('nelIOt' of tho bl't'e(lel"8 of 
animalc, I ()('('''IIIO con \'inced Ulan), )'('aMl ngo thllt it 
i~ n g('II l'ral l"'wof nnture Ihnt Oo'ft'C'1'!) nre &dallIed to 
1)(' (,,,_I, al Il'lUlt OCC8liiunally, by pollen from a 
11i.;liu('1 pldnl. i-'Jlrengel at tUne. fuft'ilnw Ibie law, but 
nnly ))Qni .. Jt~·, fur it d.,.,. not apJ'lt'ftf that 11f' 1IlUI1l1l1U'8 

Ih'lt 11\('r"\' \\..- any dilferenf'(' in power bt b·l't'n poll .. n 
f"!1II tilt' .. une pJ,lIlt alld from n dilltill('l "r"'llt. 1n the 
iu truo.luction I,) hi~ hook (p. -1) ho eaya, Ull tho &exes 
Mt·'I!I· llIInllt..-1 ill I() 111811Y 11 011('1'11, anti 118 110 !Dllny other 
ft"WCI'!) art) didl(lgrlllHlulI, "it IIppeal'll thnt IIntllre has 
not 1'\'i ll ('(1 Ibat nnyone fl ower should be f('rlil i8cd by 
iii! 011'11 IX,lI t· II." .Xc\·crthelcss.be 1I/Ul (ar from k('(:ping 
thi! oondu.ion &1 1'\1Ir8 before hia mil\d, or he did. not 

• !-i. J"hll t ... bI .. ·k lou 1ti~H. 11:-.., ~I.u 0.. a.-... <II .-b 
.. , In" ...... ; ... -...,. 01.... ~ II" lit" .. ;.. 81"," CIa 

.. t::::~.r;a"';.I~'tt: :: t='.!.'7"!'~~.:~~ ;::t:~ 
1,_· .... '1"'.), ", ...... lhUkr· ....... ....,.' ... Ib. .... r..rI .... r&otiQ 
wnriI· I.".I~rra.-MlI"I\',IorBl .... t,.-to; ,""llbool tbe t,,_ 
hkn ,II .. "" I" .. ,~t,·,,: I~"" """,. Ibo; ....... ln ... "'UI"\lIeltlly"'IaI''';J 
t8.i,,, ... 1m""",. ,,,,,,,boor III r"" 1"'CI,,, .. lnlC _too ...... l"'lI~h 
o.riKl .... I "h .... \~,"" .. "" groe- r .. ,m ..... rto.h, Iko"e ... Tbot ".1" • 
.. Ii ... ';, .... II I .. n. ....... nr, ill, oIl1.)II,lIer' •• eork .. n" ... dlyloe 
ul .. "kou""'I"ru.rw;th._ oul'fth .... ".t,.,..JItI."' ... I'1O 
r.""", .. I" ooll~ ... t u..,.tb",~ bo·dtoot. .... lthatltll>O<l1d 1>f'1nI .... 
... ,,1,,., t... """' 1~,I,li.n.,l .... tloe .It-d Ibl" EnKlooh. Se-oerib 
.,,' ........ IliI "',~k dJjfen r ..... AJeU"I_II:Io .. rit_laS ...... '.", 
1'1.''''.II(oIl .... I''.,' • ..;I)'ng IOtI",t l hal,,_bolea .. bI.1o 
.hat kl ... IoIl ............ uwu rauill 
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.et! it. (ull iml~'rtauce, III may be pt'nx·in!<1 Ly any· 
CJll" .1!<Il>iII ".oM hi.f ol.J8cn-ation.f cul'dully j an,1 he 
O.ll!Otolu,·otly mi"\,,,,k the meaning of "arioul 8truC­
IU","" But hi.. dioo(."Un~rica are 10 num'·NI1I and hi, 
'hlrlj: III ('x{'dlenl, that he can well afford to Loor Il 
IIlIIull amount of Llume. A ffi08t capaLlo judge, II. 
llull(·r, Iikt'l>-i.llIIllY.,· "Itis rcmarkablo iii bow ,-cry 
wllny c-. :-<pl\:ngl'i rightly pereei'·OI.I that pollen il 
nI'l""' rily tran.llllOrW to the 8tigwu of other flo,,·era 
of the wm., 8pPl·it'S by the inSCf'tit which "isit thew, 
IlIU! ft·l ,li.1 nol imagine that Ihis lranll)()rtatioll wal 
OrallY IIrli.'e wlhe phmtit themsclves." 

.\n.I~. Knight ... the truth milch more dearly, 
for h .. n·P1 •• d;s,t .. Xature intendt.J that a ~Xllal in· 
~,u"., ",hould take place behl"(lell oeigbbourillg 
1'IlUll-l vf Ibtl ume IpPCies." After ulluding to the 
, .. riotll mj'lIon8 by IIbich pollen i8 tran~porlod from 
8"'II""r tu H"II·,·r. 88 ftlr &8 W88 then illlJlNfi!etly known, 
he .dd ..... ~u.IUI"(' bUlOmethillgmoro in ,-iow than thnl 
ill OW1l pr"IIt'r mal, .. should f~UlldlltC' eaeh blO88Om." 
J. Hill AvJr ... UI1'r i'llI.iuly hinteJ at Ihe Mlue lall·, 88 
did afterwat"lll 1.ll"lh,·r fll.11l0UH hybridilM·r of plants, 
H .. rbert.; Dut nuntl or thf'!!<' di.itill~lIisll(~1 oi.o.(·nen 
.PI_ to hut' lo.'R ufficitntly iml)f'('aCI] with the 

··Die o.twet.nnw ...... 81. 

!';;"·.!H:!.r...!i..t.!!.i.. ... :i! . .:,: 
...t.-b..a.-..u.. ........ ..-I,;.·hti( 
... bM"" ... "" ... hd ... o..,te!I-
...... "1II_k ..... d.rlJl~t.b"".t.llb 
mit S.4h ...... J,~k.;t a .. t die S.,.. 
.......... 1 .... llhill,.n d .... llMon 
"rl.tlbom .. .qrII""'l.olll",.utdi/i 
V.ftWllhu"l( n k'.'''''~n.d''''ln 
d_. Wlrk ...... ...., SU .... II dill 
a-kt"' • .,....,. .... r ... .u.l>ftamen 
1OI .... _bt ... rdftI .. ,_.H 

t 'l'ltj~..,obl .. 1 Tn.tt..~tioa&,' 
J;W .... 20!. 

: KUI .... If"r. 'K ........ rA...t 
d.1"1' ...... b>otrI{:-.IILI809 
1,.w..a...J1!<II),p IlI7. At\er _ .. u.,:bo, .... ~lItbe.lilal_ 
.", ...... '''.lr'''_''''III.tlon, 
.......... MA~~lali·III~ll .. _1I 
h.beat.quodhuj,,-,uodllLorfll 

::"'"J:mto~~-': ~:~~-;: 
l"'~tllr._lloqll&lfit",.· 
c..ne ........ "U t""'lt .... I ... " 
IIrrbert.·"....,JII~ ... llha 
"""'tloJa 011 C ...... bnJd , ..... 
t..bIei.,'I8S7. 
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truth and generality of the Inw, 110 IlS to inlist on it 
find impfesOl their belief on oth('l"IJ. 

In 1862 1 ~ummed Oil my ob8erratiOlll on Orchidl 
by IUpng that Mture "abhort perpetual seIr-fertilisa­
tion." Ir the ..... ord perpetual had been omitted, the 
aphorism ..... ould ha\"e been false. As it Btanda, I 
llelic\'c thnt it is tru<" though perhn .. mUler too 
strongly expr('!!l>('d j and I should have adde<l the 
Idf-e\'ideut proposition that the propagation of the 
8l)OCies, III heth.'r by sell-fertilisation or by cross-fertili­
sation, Of' IUlt'xuaUy by buda, IItolons, &:e. is of IJII,ramount 
importance. Hermann lluUer hIlS done CJ;celient 
sen'ice by insi~ting repeatedly on this latter point. 

It often OI.'ellrred to Inc Ihnt it would bo advisable 
to try ..... hether seedlings from cross-fertilised f10weMl 
..... ere in any \lilly superior to th08e from selUertilised 
flowers. But fI! no instance WfI! known with animals 
of any c"il appt>aring in a single generatiou from the 
closest potlIIible interbreeding, tbllt is betwocn brotheR 
/md sistera, I thought thllt the 8IImo rule would hold 
good with plante j and tbat it would be n6OOi8llry at 
the !l8CriBoo of too much time to IJCIf·fertiiOO and inter· 
rross plauu during leveral llUoccssive generationa, in 
order to arri"e at any result. I ollght to have ro­
fl~tod that Illeh elaborate l)rorisioul favouring cross· 
fertilisatioll, lUI ""e see in innnmemble plant&, wo1l1d 
not have been acquired (or the sake of gainillg a 
di"tant and alight ad"antage, or or a\'eiding a distant 
Hnd slight evil. Morrowr, the fertilisation of II. flower 
Ly its own pollen correspond8 to a closer feml of inter· 
breeding tbaD i8 possible with ordinary bi-sexual 
animals j 10 that au clIl"Iier f"OiIlIlt might ba"e been 
expected. 

1 was at la.st led to make the experimente recorded 
in the preseut "olome from the r"Uo"ing ei.rcllmlltance. 
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For thf'sake of d~t~rmiDiDg certain l)Oina .. 'itb rt'!flped 
10 inh. ritanCf', and without any thought of the effects 
01 dUM illt"rbreeding, 1 raised dOle tOb"t'ther t""O 
Iargu bt. .. 1s of telf-fertilised aDd erou«! seedliul,,'1 from 
&he _me II[l\Ilt of Linaria vulgarn. '1'0 my turprise, 
tbe c~ .. 1 plants when fuUy grown ,,'ere plainly laller 
and more "ig'flrOIIll than the self-fertilited ouo&. .I3e<:$ 
iD~ntly \'i~it the nowel'll of this Linaria lind Cllrry 
pollt·n from \)lIe to the other; and if inIK!Cu aro ex­
duolt .. ), tht' fI"wcl'll produce ntromely f\lw 1K"Od&; flO 

that the .. iltl IIlaD($ from which my sootlliul,,'1 were 
raited mUJjt ha"o been intcrer0B800 during all pre"iolliJ 
gent'rationlJ. It 8e('Uled tberelorequite incredible tbat 
the dilr.'1\ D{'IEO J.,,·h\"t'<.'u the two beda of IOOClliuga ooul,1 
hal"e boton due to .. tingle act of telf-fertilisation; .nd 
I attriOOk .. 1 the reanlt to the IIClt-ft'rtili8Cd IICl'ds not 
hal"ing bo't"n ""I'll ripened, improl.J6ble Il8 it WIl8 that 
.n abould have lJC('n in this state, or to kllno other 
MJetdental .0,1 inl'lplicahle cause. During tbe lIext 
JMZ, I raised (or the aame purpose as befote two large 
bed. cloee together of &e1f-fcrtililJed and ef08lll'(llIee<i­
Iiap from the rarnation, Dianthu. Mryopl.yllu.l. This 
plat, like lile Lina.ria, is almOllt tt(lrile if ill.K'Ct.& fire 
ftcladed; anJ we mav draw the 8Ilme infl'rt'lll'e all 

before, namely, that. th; parent-plaut.& mu~t ban~ been 
iatercl'l*6l1 during every Ot .hU08t cl"l'ry IJrevious 
rneratioo. Xcvl'rth(')ew, the telC-(t'rtilillt)ll IOOdlings 
were pl&ioly inferior in h('ight and ,-igour to the 
c~1. 

My attention was DOW tboroughly flroulICd, ror .I could 
bal"lllv doubt tbllt tbe diff(!TeIlC6 between the two beds 
... d~e to the OlIO set being the off,.pring or eroucd, 
.nJ the ollwr of &elf-fertili.sed flower!!. Accordingly 1 
leltll'k'<:i alm""t by hazard two otb('r )llanls, which 
l.appenl'<:l to lit! in Itower in the greenhouse, lIfuuely. 
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MinuJu. luhlu aud lpom«a puryu .. ea, both of which, 
unliko the Linaria and Dillllthus, oro highly &C1f­
f«rtile if illlleCts are excludC11. Some nOllers on a 
sin~ie plant of both specie!! were fertilised ,.-ith their 
own pollon, and othen II-ere c~1 with pollen frolll 
a distinct indh'idual; both plllnts !x-ing protected by a 
net from iuS('(;ts. ThecTOS.'l<..'11 il.nd 8<'lf-fertilised seeds 
thus produced wcre sown on oppo~ito Bidcs of tho SlIlIIe 
loots, flwl tl't'il.tOO in all respects uliko; ami the plflllts 
wh('11 fully growll wcrelliC/l.SuJ't'(1 8ml compflJ'C(1. With 
i.hJth !p(!II.'ie~, as in the CA8C8 of tho Liuaria and 
Diil.nthll;l, tho c~ IIC('<Uingii lI"cre COllSlJicllOUilly 
!up('rior in h('ight I.IlI.d in oth('r wily! to the aelf­
fcrtililk'<l. 1 therefore determined to begin 1.1 long 
&cries of Cl:pcriments with yariOll8 IJlantil, and tllcsc 
IIcre C1lntinllc<1 for the fonoll"iug ('1('I"cn yrors; aUfl we 
shall iICt-' rlmt in a large majority of CI'I..!Il'B the crossed 
Ix-!lt tho self-fertilised IJlullts, Ho,'ernI of tho OlCOP­

tionnl ('I~'~, moreover, in which tho crouOO plant8 
wore llot "ietorious, ClLn be explained, 

It should be OOsen-oo thllt I 11''''0 spoken for the 
Mh· of lH'l"'I"ity, and !llmll coutinue 10 do 80, of crossed 
ulI,1 8I-'lf·fcrlilise<:! !ICed.&, seedlings, or Illams; thcsc 
IttDlS implying that they are tJlO product of cl'08Sed or 
IIdf-fortililiL"'! flowers. Cf08!I-fer1ili&atioll aillayswCflII8 
a Cro.;!! b...tll"cen distinct plants Ilhi('h lI("f'O railiO<l from 
,,'eds and not from cuttinb'1l or buds. &If-ferlilisotion 
alll-a),8 implil'll that the flowers in qu{'stion lI"ore iln~ 

PIl.'g'lInt('(\ with their own poll"lI" 
My (!xl)(>rim('uts were tried in tho following manlier, 

A single IJ[I\III, if it produced a suflicil'llcy of f1oll"efl>,o r 
two or three ))llI.nts were pillcod under II. !let stretched 
on f\. framc. and large enough to eo'"cr the plant 
(together \lith the pot. \lhen one waa used) lI'itholit 
touching it. This latter I)()int is imllOrtunt, for if 
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the f1f)\I"(· .... tnuch tbe Ilet they mlly be Ct"lbS-fcrlllillC(l 
b~- bt.'I"!I, M I hlln~knOlm to haI11K'1I; and \I"ben thclict 
it \I"L tl.e l>Qileli may be injured. .I USt....t at fi~t 
""hite ('IIUun lIet," lI'ith '-cry fine D1('3bee, Lut after­
tl1\n,lj R kind of IIct with m('3hcs one-tellth of tin 
indl in diulllctf'r; Bnd this 1 found by cxperienco 
efti-dUllily clclUiled RII insecta cx('cptiug 'J'h ril>8, which 
110 l\t·t \I ill exclude. 011 tho plnnta lhul protected 
lev,'rnl 8011' ..... were marked, Ilnd IIcre fcrtilillOd witb 
tilt'ir 0111\ pollen j lIud an eqnal llIunbcr on tho IIlune 
p],!.III~, mflrk ... 'Il ill A different mauner, were flt tho IIlune 
time ('n,'1III('<1 lIith j)()lIen from a distinct plallt. Tho 
cl'I_,,1 fI""cl"lJ ,,'cre nC,'er Ctl::!trnted, in onler to mAke 
the t"Xj~'rilll\'nt.s as like as )lOIIoiiLle to what OC"CUnI 
uII.I.'r Ill1ture with plAnts fertilised. by the aid of 
ill"'\.O, Thcr"('('Jr(', sumo of tbe flowers which were 
cn..:~l llIuy hu,'o failed to La tinlJl fertilisod, and 
afk.rwllnl, 111m.' Ix",'u 8<!Ir-ferti lise<l. ]lut thill lind 
IOIUI.' Utll"1 .... nn .... of ('rrur lI'ill JlretlCntly La di8Cusscd. 
In ,,,m,' f,'. ('II*W (If 81)()utaneousty 8i.'lf-fl'rtilll ~pc("i('~, 
the dutl"'·" 11'''"' IIlIull· .... ) to f<.>rtiliSfl themlJ('lws IUHt<.>r 
the Dl'C; an.1 in "till fCIII"t".'t caq,.,. unoo'·,·n'<.t plnlltl! '>t're 
a1Jo..-....l to I)() r,,·dy c,,-..'<..I loy the ill~ .. ·t8 nhich ill· 
..-ntly ,·illiw.1 th,'m. Thef'(\ are 80mI' gl'('Ilt lI,han­
tagtJl ah.1 ,,,me di.ol&h·,lDtagcs in my hal'ing O('("(J.!,iuh­
allv ,..ri ... lnll· nll·tlu~l (Of pnlC(.'t'lling-; lmt when there 
~ any diff.:,,·!wU in thc t"'>ltment, it is al ... aY8 80 
Ital~1 nnd"r tl\(' bl·lll.! of efl('h 8pE't'i<'8. 

l'un' \\M Llkt'll that tho 1ICt..,<la I'I'cro thoroughly 
rijlf'llE,.llx·rureix' ingf:"ailiere<i. Aft('rwiII"datbocN8l!ed 
/llHls..tf·f(·rtitilj('tl M.'C(ls wore in mOilt ca&CIl pltlced on 
dnlllJlMndon 0PI)()IOitesidesofo.gIJl..SlituluLleroo,·cred 
by a glulI8 1)1111(', \lith a ll6rtit ioll ootllC('1l fh e two Ivt.s; 
.. wi tho gla.~~ Will! placctl 011 the chiulIl('y-pi.-..oo in R 
.MIIl roum. I oould thus obaen'o the gefmilullion of 
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the seed$. ~mHimes tl few would germinate on one 
li,le ~fure IUI\' on the other,and tlleac "'ere tbrolfIl 
away. But as 'Orl('11 as a Jlftir germiliRted at the IUme 
time, til!'y ~we planted on 011p08ite sidesofa pot, wilh 
a superficial partition bet~'cell the two; and r thus 
proc('()(led ullti l from half·a·dozen to a 8CQre or more 
seedlings of exactly the Mmo llgo were ))IBnted on 
the oppollite aides of 8('\'ernl pota. If oneor the young 
soolilingtl became sickly or WII.S in any ~'(l.y injured, 
it was IlUlled up and thrown away, M well as its 
/llilagonist on the oppolrite aide of the 8iIme l)at. 

AI a large uumber or seeds were piaoe<l on the lUnd 
to gf'rminate, nllllly remained after the pRir!! had been 
IClected, IIOme or which were ill a s1ato or germination 
al\(1 other!! not 80; Bod these "'ere !IOwn crowded 
togetber on tbe opposite 8ides or one or two mlher 
larger pots, or sometimes in two long rows out or doors. 
In theso CMCII there was the mOlit 8evere struggle ror 
lifo among the cl"O!!!Ied seedlings on one side of the 
pot, and the self-ferti lised seedlings on the other side, 
and bct~'ccn the t~·o lots which grew ill oompetition 
in the same pot. A \'lL'!t Ilumber 800n perished, 
and the tallest or the SUf\· j,·on 011 both sides II-hen 
fnlly gi"OlII'o wcre measnred. Plants treated in this 
mann('r, were subjected to noorly the samo conditions 
Il8 lhOllC growiug in a state or nature, which ha,'o 10 
nru!!gle to maturity in tho midst of a host or 
COJllI)l'liIOfll. 

On othf't occasions, from tho wRnt or time, tho seeds, 
in8Ie(\,1 of being allowed to germinBto 011 damp lUnd, 
well.' sown on tho opposite sides of pots, and tho fully 
grown lllants mee.sured.. But Ihis plan ia 1C88 accurate, 
11' lhe St.'eds !IOm('timcs g('rminatoo more quickly on 
ono sitle than on the other. It was howC\'cr nOOC!l8llry 
to act in this iWlllner III-ith !IOmo rew specie!, &8 cerlain 
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kiudl of K"t"dl would not germinate 11"('\1 "heu eJ:(XIIOO 
to the light; though the glU'Jell contailliug them were 
kept 011 the ehimneY-I)icce on one lide of a room, 
and lOme way from the two 'l"indow8 'fbieh faced 
th~' X.E. -

The lOi l in tho pol.! in wllieh tho aecdlinga were 
pluuted, or the seeds IOWII, WII.8 well mixed,1IO &8 tu 
Le uuironu ill composition. 'I'he plants on tho two 
siu('~ wt'ro al,,'aY8 ""dteted at tho 8I\me time Ilnd 11.8 

equally fL~ p()8tlihlc; and even if this had lIOt OOen 
dUll"', the "liter would have 8prean ahuOlt equally to 
bulh li,I('II, &8 the pots were not large" 'fhe croped 
awl ~·If-f\"rtililk.,j pitmts were separated by a lupe .... 
fi('illillarlition, ""hicb lIIlllI alwaYI kept directed tOll"anil 
tb~ chid ""UI"OO of the ligllt,lIO that Ihe plants on both 
.iJ.~ II-ere equally illuminated. 1 (10 not Leliol"e it 
IlOIIIihh· that ''''') !INa of planu coul(] hal·e been IUb­
j"'I" i III nUlI"f' cluscly aimilar condition., than were 
my (,fI~1 an" I!l'I(· f~rti l iscd seedlings, (L!j grown in 
t11t·aLo,"('dl1l<"ri\>(·.-! manner. 

I II c'''lUllI'lrin){thebosela, tile eye ftIOIl('Wfl' u<,,·er 
lngted-. (""IIi"rally the heigbt of (:yery plant on buth 
-.iJ~ .. II'at {",,",fully 1ll('a."U~~I, oft('n ml)m IIIMI onee, 
l" iJ.., _bil .. t ~""unlX. IM.>lDetimes 1I~lIill \\h~1l older, amI 
tiDlI.II~· 11,110"11 lully or alillo!lt lully gf(l1I'n. Hut in 
.>nlt' ~ 1IIii,"h are ah.-ays sped6, ... I, Oiling to tho 
_nt l.f limp, only ono or two of Ihe tallest )llants ou 
('6("h ~irll! "wo measured. 'l'bill plan, ,,"hieh ill 1I0t a 
go",) (l1lC', WiUlll('l"er folloll'ed (exccpt with tho crowded 

....:,~;i:::'::~t:i f,~= 

.. ,.. ... Il<If).lpA'.i •• ~ida" 

...... 110_ pLainl)' .,Ih thoto '" 
.oI<l< .. ", •• ,".-..I.,.DJ 0-.. , ..... 
Ii..o_. H.~I,._lh."<>ne 
"1 .. oofd~...edt"'I'- fO<U" 

.p"";..germln.tooonthet. ... 
• "",Ihuugh len. too Nr .. _ 
... ' .. b;but"'beotilo.o ... nlil.....t • 
... CI'III)t...."<io" ... tlbln'lOIa,and 
_redwhh. tbh,Lo,.er"' .. nd. 
II ... ,. genal" ....... 1D:unoJ1u~1,. h, 
large""",,,,, ... 
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plnnb mi;o,~l froln the ~li f('mnilling flft{'r tlU' IllllI'S 
ha(1 bN>1\ plnnt.>d) nnl('!!;1 the tallest pbnu on '!8Ch 
iliuf' 8('('me<i fnir!y to f('p~nt the a\'"emge uifil'renee 
betwC<'n thoeo on both ~id08. It hn.s, ho,,·evo.:r, IJOllIe 
g'n'nt ft(hnntAg~, flS ~i('k!y or accidentally injuf('d 
Illallh, or the off~prillg of ill.ri{X'lIed seeds, ure thus 
{'!illlillftted, ,rhen the tallCllt phlllu nloneon {'ach side 
w('rfl me/l,sured, their lH'ernge h{'ight of COU\'IIC cxeeeds 
thut of nil the plllllts on tho SIlllIe side taken together. 
But in thel.'llSOof the much I.'ro"'d('(l plants mised 
fl'O)m tht' f('mninin,IX 1!e('fJ;., the fI\wago height of the 
tallht plfllllfJ "'n.s le.!il thnn thntof tlU' plunta in pairs. 
owing to the Ilnfa"ollmble conditions 10 which ther 
were 8uhjecu..J from being grrutly crow.let!. .For our 
pl!TpOllt\ howe\"('r, of the oomporiliOn of tht' I.'~ ami 
IWlf·(o.:rtili~'~1 plnnts, their absolute height signifies 
littl{'. 

A;j the 1)lant.8 were measured by an ordinury English 
itlln,irllxl dil'ided into inchCS/l,nd cighths of all inch, [ 
IUlI'u not thought it worth while to change tho fmc· 
tions into deeilllalil. The nl'cmge or mC1I1I heights 
wcre calculated in the ordiulI.ry rough method by 
a.ltling np the mca!luremcnta of all,.nd tli,-iding the 
pl'()(lnct b~' the number of plants moosured; the tcsult 
bt'ing here gi'l"en in inches and decimals. .-\1 the 
diff..,rent s]lCCies grow to YariOllll heights, ] 1u\I'elllwaYlI 
for the lake of easy OOml)l!,rOOn given in additioll the 
&l'cl'lI.go h('ight of the crosscd Illl\l\ti of c/\C1t species 
tnkell II.S 100, aliI] bIH'O culcuint!'(i tbe 'll'cmge height 
vf the 8Clf·fo.'rtilised "Inut inrell\liOIl to this standard. 
With I'C8pect to the crowded plants I'OIi8cd from the 
flecd8 rClllllining nfter tho poil'il hnd been plnnted, 
anti of which only fIOlllO of the t nll(·~t on cneh side 
were measured,l hal'e not thonght it worth while to 
OOllllllica.te tho results by gi'ing J('I)fImte a,'cmge-s 
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lur Ih.'m and fvr Ihe pail'!!, bu~ hsxe added up all 
tho-if b.,jgbLt,aoo.l thtU obtained a lingle .,.erage. 

I 1"111-: o.l"uhu..J .1)(:lh(>1' it waa wOl1h while 10 gil'e 
Ih" m''>l!UI'I.·m(,1l11 of each IIt'parate Illaut, hut han~ 
d"'j,it,1 to dv IU, in oron that it may be 8C('n Ihat the 
IUI"'ri"rity uftlw cfOi<.'!e(\ piallI80,·er thcaelf·fcrtiiise<l, 
J.JON n"t communly deJX'nd 00 the 1)re8(lnoo of tll"O or 
til"", ut"I tllle plantJ! on the ono li(\(', or of a fe. 
"'I). IlOOr pLmtii 011 tlJi- olher lide. .\Ithollgh &e\""crnl 
ut...·n"1"8 hlln, in~i~(('(] ill gt"1l('ml I('rllli on Ihe off'· 
II'ring' frum ill"'I'I.'I'I>"o;('Il HI"I('li('8 being 8111M'l'iol' to 
.iTllI'r jlllI'I.'lIt,Cl1rll1,1I0 pr('Cise mroaureUlent.8 II/\\'O been 
(ri" n;· alUl I h4\""e m('t .ith no 01~rT8tiu1Ul on 
dwl ~·frllC'" vC ... " ..... ~ing ami ... If.(('l1ili&ing tho indio 
"i.IWIIll CI{ thl' Mm(' nril'ly. 3101'1.")\""(,1', ('J:p('rim('nll o{ 
thi.! kino! h'<llIi,,' 10 mUl"h time-mine baYing been 
ountinll''<i durinA" I'l.'n·n )"('lIrs-that th('y are not 
iik"iy","ntu t"·I'I.' llI'ah..-1. 

AI unly • Imlll"l'IItl' lIurnJx.r o{ ('1'(1'<'1('(1 !Inri aelf· 
rertililflll plan" 1H'''' 1I\.·,u;nrl'li, it lHUI of gr('fl.t impol" 
t.utc..o to me 10 I ... m b",,· far thl' 1l\.(,",~1'!1 In'Te tnlst-­
worthy, I lh.""(".,, bk,~l l l r. t,p.iton, IIho hM had 
mlJ('b pJ:p'ril'nl'f' in .tlti8tic'al n<S<·411'1.·!J.'f<, to ('~!llI1ine 
aoIa(' 01 my tlLlf'll I)f measUl'('ml'ntJI, fK'H'U in ullmlM'r, 
fUUIIPly. Ibu., ur 11 •• mu-.\, Jli.l'itdli .. H ....... i" luteft, 
" jOlla. LimnantbPll, I't·tunia, ami Z.... I IlIU)" "",mite 
that ir ... ' ... ,k l,y ('hanl'f' 4 d"zo'n or _,n° "r mNI 
l ... I"n~inJ: 1<1 t tll) 11/Itionil IUI,I meaMII'I.'<i tlu'lIl. it .. ould 
I 1)"'!Il1m!' he H'ry rruoh to fllrm uny juclgm.'nt frum 
I1ll'h ~mAU nmnl:oers on thei r n\'efllR(I h('igiltg, nut 
thl' MW' i~ .. ,m('l'l"hat difft'n'nt with my I'TOllo«'(l and 
.. ir-t.'l1i li .. 'til'lnnt~M til('Y were or eJ:nct lythe taJne 

· "." ..... "n(th ..... .too ..... ",II'I.ntl.nd"'~I ... tlo>l.' 
_ .... wHh ".fr ................. "" e.I .. p.~.IL, 2DdcdlL., 1r.:J,,~ol 
, .. ''''I~ "'1' "~r"I"'" 01 Am ... " II- Po 1O~, 
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age, were 5ubj<'Cted from first to 18st to the same 
conditions, 8m) we", descended from the aame IltI.renl8. 
When ollly from two to six pairs of plants werc 
measured, the rellults 81'6 manifestly of little or no 
"Dluo, except in 80 far as tbey confirm and are con­
firmed by uperiruenu made on a larger _Ie with 
otlter species. I wilillow give tlie report on the 8C\'cn 
tables of measurcm!!nts, which Mr. Galton has had the 
great kindness to dra~' "l) for me. 

" I ha.-e examined the _uremen\J! or the plants ... ith rare, 
snd by mn.ny 8mli~tie.l methods, to find out how far the l\\ean8 

of tboll(l\'ttalliew repl'l!8eut oolllltant re..litioe, ,uch .. would 
rome out the .. me.:l loog II!! tbe ggDenl oooditiODll of growth 
renWllOd unaJkred. The priucijl&! method .. thal. .. ere adol,ted 
al'U CMily uplai"oo by lJeieeling one o{ tbo aborter IeriCII 
ofj)hmu, lIlyofZoamaYI,foran cJ:Il.Wp!e.H 
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"'l'beol:eerratiOlUl .. l reoei@lbmtue~ill('JOIUlI1IUIIL 
aDd IlL,wbeIoethqout&ialyhaft 1IO"'/~ap.-ra-of 
,..u..nty. Itat ... IOOII .. _t.n'UI&" t"-lll llMord«ol 
tMr-..ut ........ i.qool._IV. &DdV .. tbe_'-_\eri&lly 
.1"'ftIOl W. IIOW_, With feweuept.iOllll,l.hat tbl1r.rgeR 
plalIt WI tlla en.ed Kid. in e.ch pot e:xoceda tlla l.rgeR pIaIIt 
OtIth • .-!tf·fortilillllllida,lh.tthelOOOlldc:uooo:'-thaleOOlld, 
tho thlnl tlla Ullrd, &/ld 10 00. Out of the Ilttoen _ ill tho 
I.&hI~, th(' ....... only two e:xceptiont to thlr. nd .. We ma,y 
therer..,.. rouMelltly aIIlnn th.t. ero.od IerioI will &1 ... "" 
I .. roJUlltl to nooN a al'·fertiliaed Ieriat, wfthill the raoge 0( 
lheClUllllltionlll.OderwhlehtheJll'MfUtuperi_thal~ ........ 

"I / 1., +01 
201 11 _\I 

21j "1 I -'1 
IV. I 1111 II -~I 

.. Ned ........... tllallUlMrieal emmatllolthit-. Tho 
_ QI_ oItbe IIt1'ft'aI pw.-uemdiBrordADt, U 1r.abowti 
.... tabkjaal iP-, that • faiT!y pooeei.a lIumerical MUmaw 
_ ~bk Bllt thl!~tion ......... betheJ- the 
~t..tw..pot.&Dd pot _yoot be of mlleh the_ 
ordIw 01 IsoportaDc.oe .. that of the other eon<litiOllll upoo whio:lh 
tIM powtb ot 1M plant. hal bteD modilled. If 10, aDd DIlly 
.... tIIat -tiu.-, it .....wJ follow that whell. &11 the _ .. 
_ .. fl .... 01 Lhe~ m U. .. Jf-fcrtilOOl pla.n.ta. ... 
fIOaIlUed iato ali.,10 .... that .me. _kl I .. utilltftlly 
~. Tba 8I"p"ruDmt ill tried in I'IOInlll.8ll VIL .nd VU1,. 
wbe .. the rftpIlarity it .bnnd&otly dear, &/lei jlUlillel \Ia ill 
CUMidttrinlit._nuperf(lCt.1y~liable. lhavoprotrac\(ltl 
U- 1Dl!UUI't'mf'nla, and lII"iiled them III the uanal w.y, by 
drswiDa: 1& ellr'fCI tbro~h them with • rroo haDel , hilt the .. 
riIioo barely 1II<.Idi"- tt. lI'IIIII.nt eIeri.,ed from It.. origllUll 
obIerntiO)lUl. 1.ntbe~t,&ndinIMarly.llthe other_. 
tbe~bct __ tbeorigiDaland~l_ilUDd~r 
II,. _L 01 their fti.... It II a TUy rcmukable (lO{neuw-

o 
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thatlntbe_nltilldaofphnu,whOMllllO&lUrcmentllll .. T8 
aamiDed, tbe rstio bet_II Ihe h,~!(htll 01 the ~ and of 
the_f-fortilial rallllllJinfl.T8_1filhi.a--rll&n'l)Wlilfti~ 
lD z......,. it ill .. 100 to t\-&, &oJ in the others it~ 
between 100 to 76 I.lIU 100 to !;(i." 

"The (\eto:!rminatillOoitheO'lUiabilily(_uredby ... hat;' 
teebQ~1I1 t:&iJed the 'p1'Oh.bl" ('mlf') ill .. problem of more 
deliCllel nan iliat 01 d.1ennininl( the _lUI, _I I donht, .. nu 
ma.k.ina; 1l1&Il1lria~, wbetht-r it i. poIIIible to deriTe u.erul 
OOOe1uaio11l fl'QlllllK'llll fewotlflerntio!a. Weool!httohaYe 
_til or at least flny plant..in..,h _. in onirr 10 
be in .. pot:itkJII to d<,illOll !air n.llta. One fact, bo'n .. 1'('f, 

taring OD ~1~1it1.b 1't'ryeYicI.nl in IDOIIt _. thotlgh !1M 
in Zta_fl,Ti:r.., that the ~!f·fcrtih!lr(1 plantl! indmlo tho 
lM"gCf nnmber of oxC('])tio~n'li11ulli apocimell3, while tho 
~ a.remore Ifl'Tll'TSlly full p'.wn.-

"TbMe ~Il' or _ in ... hich -.:lremenm ha"Pe beea 
lIlldeol.r ..... ottblw .. plautAwt,..., .. inI'OWlI,-.chof 
wbiebconlained .. rnnltitllde olpll1ot.,alw.rw"f'rycleolrlllhat 
tbe~pla.nt,cxC!lll.""tbe .. lr·f(rtiliaedlnhl'ij(hl,butUlr1 
do not tell byinf,I"C11I'e aIIythiuR about the[r J'(lI<peciiT'& IIW&Il 

n.1-.. It it IbuuIJ happom thai .. .me. " tDQ'II'Il to roll()1l' 
the 1&" oIl1n'Or or any othcr I&w,and i{the nnmberor indi­
muaJ. in the wrifll lee known, It would be alwa,... poMitole to 
recJOIIBtru ... ttbe ...-oole .. rieI! wben a fl'llglllellt of it hM lll'e1I 
Jti~ DutI Ilntlnoaueb metho<ltobeal'l'li ... ble in !he 
~t_ Thed"ubtaa to the numbeT 01 "i.aI:lta in 8Ch !'OW 

ill of min"r importtr.ooe; the rt'IIl dilHeulty liM jn our i(Olorance 
of tbo pJ'(lCi..e la'll' follo .... ed toy the .. riOil. Tho eJ:perienoo of 
lhIIl)\aDtaiDpotadOllllnothelpnltodctcrmiDllthatl&", 
bers_ the obErTationJl of ItlICh pl&nta aI"II too f_ to _bIe 
nato.y dlJ'll'llJDOrll thaD tbemiddleUm.ofthelll'rilll to 
... hich t"'y bekln,; with any .on of aoeul'lll'1, lI'beftu tho ~ 
1I'8arn now comiot~ring rerer to one of it. e:J:ll'I)miliOll. 11.crn 
areotilerJllecia.ldimcultietwhich nooti Dot be (I1)tlOinto,Mtbe 
ODC!.u...lyD'lllUtiOMdllaoompletabar." 

Mr. Galton II'nt me at tho same time graphical 
represcntutiulUJ lII'bich h(l had mll.cle or tbe mCIUIllTe­

meott, ancl thf'y e,-i,lt'ntiy r .. nn (airl)" n'gularCllrTe8. 

He appeoda the WOruil" w:ry good ., to lhoee of Zoa and 
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Limwwtb~ 11" abo ealculat,~l the IWf>r't.jffI hl'ight 
of tile cro.eol and .. If·f,.rtili I pL..nt. in tll .. Itven 
taLI I,y I more (· .. rrert method than lh6l ("lIowed 
h, we, lloUDlly, by in"luJing the heigh ...... fIIIlimawl 
in aor<mlllu,'e wilh Ilal/titleni full'!!, o( Il few plallll 
whi"11 dit~1 Ix-furo they were J1)cwmroo; IIhereal I 
all'I\']Y ",l<loJ "II thl! hf·iglita of the lur,-in)rl', alUl 
diviole-l llie lum llY lb.,it lIulul)(.r. 'fhl) difTen:>nce in 
our ~lu i~ ill one 'JI., highly Ittlilfil('wry, fi,r 
tho at. "'g'J h,.hu of lhfO te1f-fcrtili-I plan ...... 
doou ..... 1 10" Jlr. (;1111"11, is I~ than mine ill all the 
C'aIIM u"';,'IIII,I{ (>111'. in IIbieh our IWCnlgt'll ani 
the M~; awl Ihia .bo" that 1 bne loy 110 meAn, 
e:uggentC'tl tho ~up' riorilY uf tbe c~ over th .. 
.dI-furt.li ll,lanl" 

Afk., tile belChtt (I' the ('n.f'd a1\<1 lelt·( .. rtilile<i 
plana h .. 1 loo II 1I1k. II, tht·y wcre SOIlll'tim('ll ('lit down 
cloM ttl tbe II'l'tum,i, 11.11(1 an <'<lual 1I111111: .. :r or both 
weigbtd.. Thi. rut·tll,wl ,,( C'<,mparilt'm p:in.. wr~' 

.thklZlg' rwulu, .n 1 I .i~h th.i.t it h'l'l Ixlll'n (lfl"IJ/'f 
UIowed. I''inally. fl'lOOttl .... (.r" n ioq,l f.>{ .II~' 
..ned d.itI'i reare III tllll fIll.1 uf !1' rmin ... ti"l1 t'( th'l 
~&Dd d(·(rrtili .. 1 k;j .. ItJ, -<,r th,· n·I,\tiH' 1~'ri",I~ 
01 ao..ring of tbe 1,14nl. nr.i..w:o<l (fllm tht'mo' ,ami tor 
their prodDl'ti'l'earaI, tlUlt i. ... or th~ uumkr or .. offi­
... pulI ... 1UCb. t .. ·y 1'1'O<11KI&d and t,r thl' aH:TIIIgt' 
BUDiloer il( Iie&D .. I,i,·b tW"h C'al",ul" rontaiu ... 1. 

\\114'11 I b.1~.n my l!Jl: ll<'nmC'lltt 1 did 1I0t int('nd til 
raUc (,,,_,I all'l JO(·ll-(.·rtiliso.J 1,I,mu fur IUOte thlln a 
Nugle g..:nC'nltwu; but M 801m III thn plant. I>r th~ 
lint cenfll'Uli'lIl ,wre in nO'lfer 1 thought thut I 'f)'uuld 
I'alIe onu mont ~'n' mti"n, and .ct,.J in the (ollollling 
manDf."f, I"o'\l nil f\.,tlel'l on one or more of the .elf­
(erliiioK'li plant. tI'ereagllin IICIf-fertili.ed; Ilnd leveral 
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flower'll on one or more of the eroeeed Il1anta lrCre ferti. 
liiled with pollen (rom another croesod 111ao\ of the 
ame lo\. nning thm once ~un. the I&IllO method 
wu foLlowcd for M many 8.8 ten ,uccetllli ... e generations 
with lOme of the lpeeies. The 1OOd, lind eoodlings were 
nlway. trooted in exactly tho Bamo Dlllnner Il.II already 
dCIICribcd. Thoself-rertilillCd p1811t8, whothcroriginally 
dOllOOnded from one or two mother-plants, ~'ero thus in 
each gencnltion 8.8 dOliely interbred &.I1Ft"1UI poeaible; 
and 1 could not have improved on my 1,lan. But 
iustoad of crosaing one of the cfUll8ed planta with 
another crolllgell piant, r ooght 10 have croeted the &elf. 
fertililed Illantl or e&eh genf!l'1Iotion lPt"itb pollen taken 
from II lIon·related plant-that ill, 000 belonging to II 
dutinct family or .toek of the same apeciCl and variety. 
Thill .... duno in leveral C:UeI as an addjtional experi­
ment, and ga'-o ,'ery striking results. But tho 1)18n 
usually follolroo 11'8.8 to put iuto OOUlIM.!tition and 
t'UUlparo intercf08lled plantt, which were alUl06t ."raya 
Ihe offspring of more or leueJOIM'ly related Illants, with 
Ihe eelf-ferti litlOd plants of oocb Illccecdillg genera­
tiun ;--&11 ha,·ing been gro""ll under closely similar 
conditions. 1 baTe, ho..-ever,lcarnt Ulore by this method 
of proceediog, "'hich WlUI begun by an oversight and 
then llecet8llrily followed, than if 1 had al"'aYI er"OMed 
the ae.lf·fl'rtiliaed Illants or eBC.h lucceed.ing generation 
..-ith polll'o from a fresh Btock. 

lla.,·e aaio.l that the crossed 1)lanta of the anecessiTe 
gl'lIeraliona ""ere alm06t alway. iuter-related.. When 
the 1I0wers 011 an hennapllrodite plant &nl croued 
Wilh pollen taken froUl a distinct plant. the eee<lIings 
Ihu8roiK'<i may beoonaideredlUl hermaphrodite brothel'll 
or si&tcl'll; thOle raised from the MillO capsule being Ill! 
dOlO u t"'illl or animals of tho IIlme litter. But in 
(llIe 1\:010 the B01l"ers on the arne lllant are diltinct 
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in.lil'iJuaia, and IIA aeveral Howe ... on the mother-JlIRIlt 
weft! c~ by pollen taken from sen! ... 1 flO'lH'nI on 
th .. t4lher-l)ianl, luch seedlings 1I"Onid be in one sense 
haU-brothcn or lillten, but more dOlely related than 
art) Ihe half-broth(>n and sisten of ominar)' Animals. 
The lIo\l"(>n on tho mother-plant were, however, com­
monly CfIl8lIC(t by poll(>n tak(>n from two or more dis­
tinct plall"; and in these cnsea the lIeedlinb'1l might 
be called .... ith more truth half-brothen or sistcl'L 
When two or tluoo mother-plauta were CfOllled,lUl often 
bappl"nl'd, by pollen taken from t\l"O or three fnth('r­
plantl (the .ee<ls being all intermingled), lOme or Ih'~ 
~lIinb'" or the first generation would be in no '\"Il.y 
",lato~l, .. hiilt mlny others .·ould be .... hole or half· 
br\lth. nI an.l .i8tcrs. In tbe 8OCOnd generation a large 
onmoor of the IOOdiingtl1l"0uid be what may be called 
whole or balf fll'lt-oo~in!, mingled. with wholo and 
bali·brothen and aislel'l, and with lOme plnntt IIOt at 
all ",!aWl!. Ro it .'ould be in tho lu(.'CCOOillg gencrn­
lioDa, but tht'ft! wuuld alllO be Dlany cousinll or the 
-.i and tDl)fe ",mote degrees. Tbe relatioll.8hip will 
lb. ba"'e booume more and more incxtricably OOml)le:z: 
iD the later gt'Dc ... tionl; "'ith mOlit of the plantt ill 
~ dt1fJ88 and many of them closely relate<"1. 

I b .... t' oolyooe other point to notict', but thi5 i5 one 
of the higheft importance; namely, that the croaed 
and 1l'1f·( .. rtili.eed planta were IUbjected in the llUne 
,..oeration to .. nearly .imilar and unifonn oondilionll8.ll 
w .. pouible. ]11 the luccessi\·e gCllcratioll1 they \I"cre 
expoted to .lightly different condition. as the IICaIOn9 
....ned, and they were raised at different pcriooL But 
in other r1l8JlCCtt &11 were treated alike, bciug gro"'"ll 
ill pota ill tbe lame artificially prepared lOil, being 
watered at the lame time, and kept clO8O Wgclhcr 
iD the I&nle grocnhoUjC or hotllol1llO. They "'"eTO 

© The Complete Work of Charles Darwin Online 



.,., INTRODI:(.'TQIlY 1It:1I_\1II\1I. 

till'l'<'fore not (>xposed during snCC('!I~i \'e years tol sucb 
great ,"icisllitudes olf climate as are )liallt8 gro1\-ing out 
Qfduo .... 

01) tom~ ap.fXlrmt and real CaIlNf of Error in my EIlJ-
1Jerimelll,"--lt has been objlY't .... i to sneh experiments 
1t8 mint', that eon·ring plants with II !let, although only 
for n short tim(' whibt in fl ower, mny nfrcct tlu:ir health 
and fl·rtiJity. 1 hnre seen nol such efleet exeept in olne 
in~UHIC(' wi th II l\Iyosotis, aud the oo\'ering may not 
IIII'll ha,"e 1x~1l the real causc of injnry. But nen if 
tll(' liE"! were sli~htly injuriGus, ami ~rtainly it 1\"as not 
so in lilly hifrh degfC{', as T oould judge by the appettr­
fllll"t' (tf th ... plllnts and by oomptt.ring their ferti lity \ll"ith 
that Qr neighoouriug nnool'efCIi Illanta, it WQuid not 
IUI\-e ,-itio.tcd my experiment;!; for in all the more im_ 
))()r1antCflk'3 tbe flowers werc <.'l"08:!e<laalf<.'1l as aclf­
fe rtilil!ed under a nct, 80 thnt they were treated in thia 
respectuatt1yalike. 

As it is impGssiLle to e:teludol such minute pollen­
<.'flrryillg in8e<'tsaa Thrips, flowers whieh it w/1.8 intended 
tv fertiliiC with their olwn pollell may 8Ometim('8 have 
been afler""firda crQ88Cd with pollen brought by these 
insecta from anolther flowcr ou the SIlme plllnt; but as 
1\"S shall hr"l"CfIfter &ee, a cross Qf this ki1l() does not 
produce ally effecl, or at moet Qnly a slight one. When 
1"·0 olr more plant;! were ))Iaee<i llcar ollie another 
under the !lams net, as was often dGne, Ihere is some 
real tholugh nGt great danger olf the flGwen which 
were l>elio\'('(l to be self·fcrtiliacd being afterwards 
cl"08!M}d with l)()llf'n brought by 1'lIri))6 from a distinct 
plant. I IU1\'o 8IIid that tho danger ill not great, 
becllUiC r hll\'o Gften found that plallta which aro 
self-sterilr, un ll!88 lIidNi by illaccls, remained stcrile 
when lC\'cral 1)lants Gf thtl SIlme apociee were placed 
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uuJ,'r the laDle n('t. H, hotreyer, the flowers which 
hatl bet'u I'n",umably RIf·fcrtili~ by me were in any 
c:a.e ah.erwanls ~ b, Thrir- witb polll'n brougbt 
from .. di~tinc' plant, cro.aetl ICE'dlings would have 
be!·niUl'lu,lt"I,uuonb"JIttbeaelf.fertili8ed; bnti,.bou ld 
be {,~pl"l'ia[]y ob~rvoo that thill occurrence would tend 
lo t1imini.h and Dot to increall6 "ny luperiorit, in 
.'·cl'!l.ge hei~hl, (ertility, &e., of the croaed over tbe 
.... 1I~r,·rtili .. -d planls. 

.\. tbe 1\..)\l'cl"II .bleh .... ere cl'OlllOd. were never caa-­
trat,~I, it i. probable or even almost certain that I 
10m, tim'lII f4ilNI to cro.-fcrtiliAe them eiTeetually, and 
t.h.t.t tb .. ,tr,·n' af\..'nfards IpoutaneomJy ICIf.rcrtililed. 
This .(tuM have been mOlt likel, to QC('ur withdicoo. 
gamoa. 'pet-i.'III, for .... ithout much care it il ML MIl, to 
J'E'rel-ive whttber their stigmas are ready to be fer­
tili ... l "h"n tbe allther!! open. But in aU caseII, 

u tIM 0".,1"11 .,·re prot(!(·ted from .... ·iOfI, rain, and the 
~ "r in_c., any IlOllen pia('('(] b, me on the 
Hipatie .uriaee ",biu,t it wu immature, would gener· 
ally ba'fe ff.'..alDOO th(>re until ilip Jligma .... mature; 
ud the dow-t'rs .001<1 theD ha ... e hf.c-n cnwed u 1I'U 

iatendtod. Nt· ... PI1hd_. it it hi,Q;hly llrobe.ble that 
RIf·krtil~1 _lIillgtl ha ... e IOmHimfll by this mNnil 

got iadud"') UlOIIpt thecro.ed aecodi inga. The efl'ect 
woulJ lAo ... in the (urmer CMI\ pot to enggera&e 
but ttl w.iiWh /lny anrage superiorit, or the cl'Olled 
o,erthll .. lf .. f.rtil illt'd pllUlta. 

Mvn II.riMiug fl'ttm tIlO two eau!C8 juet illUDed. and 
&om (ltllI' .... --lueb &I ."me of tho ICed, not having 
hoeD th .. rou,.:hly rip('Detl, tbough care Wat taken to 
.... oid thilll·rrllr-the Ikknesa 01' unperceived injury of 
any (If tht. 111"n'-.- -",ill hll. ... e be<-u to a large c:s.:tent 
elimillHt,~I, iu th",., w..e. in 1\"hich mallY cro.xl aDd 
I6U .. £t·rtiliJlCti 1)11101& ",·t-re measured alld an average 
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.truek. Some of these eauaes of error will abo have 
been eliminated by the aeeda having been alJO'fred to 
germinate on hue damp .nd, and being planted in 
pain; for it is not likely that ill-matUJ'f!d and 'freU­
matUJ'f!d, or di.M!Med and healthy 1Ceda, would germi­
nate at exactly the same time. The same result will 
have been gained in the &everal Cft8C8 ill which only a 
Celli' of the tallest., finest, and he&lthiest plant. on E*eh 
tide of the potl lII'ere measured.. 

Kblrcuter and Girtner- have provod that with lOme 
plant. &eversl, even as many as from £In.y to tu:ty, 
poUen-grains are neoe.ary for tbe fertilisation of all 
the onlet in the onnum. Naudin alao found in 
the cue of Mirabilis tbat if only one or two of its 
very large pollen-graill.ll were placed on tbe stigma, 
the plant. raised from such scOOs were dwarfed. 
I WM therefore careful to give au amply sufficieot 
eupply of pollen, and generally covered the stigma 
witb it; hut I did not take any special pRins to place 
euctly the lame amount on the 8tigmu of the eel!­
fertiliaod and el"OlllJOd £Iowen!. After having acted in 
thit manner during two 8e68Ona, I remembered that 
Giirtner thougb~ though without any direct ovidence, 
that an exce88 or poUen trail perhape injurioU8; and it 
baa been prm'ed by Spellanzani, QWlt.refagee, and 
Ne"'f'Ort,t that with VariOU8 animale an exC888 of the 
ICmilial fluid entirely prevent.. fertilisatioo. It "'8.8 

therefore lleoos8nry to 8lICertain whether the fertility of 
the f1owel'1lll"M effected by ap)Jlying a rather small and 
an extremely Inrge quantity of pollen to the stigma, 
Acronlingly a very small mau of pollen-grains W8.11 
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placed on one aide of the large Itigma in luly.follf 
Sowers of 110 __ P"'1"'rM, and a gre.t IlltIa. of poUen 
o,.er the ""hole lurface of theltigma in liIly.four othe.r 
Jlowcrt. In onle.r to nTy tho e:rperiment, hal! the 
Jlowers of both lots were on plants produced flOm eelf· 
lerti lillCd aood .. and the other half on lliants from 
cl"088Cd JCedJ. The li:rty-four flowcrs with an c:rce811 
or poUcn yielded ai.:rty~ne C&118ulcs i and ucluding 
luur ca).ulet. NCh or which oontained only a lingle 
poor Jeed, the remainder contained on an average 6-07 
Jetds per caJlIIlle_ The liIty-follr flow-en with only a 
little pollen placed on ono side of tho .tigma yielded 
mly-three car-Willi, and e.zcluding ODe from the laDle 
ouue u L.:fi,re, the remai.nder oontained on an average 
5-129 IeoIldL So that the flow-en (ertiliaed with little 
pollt>D yielded rather more Cftpiuiea and teedl than did 
thole ft·rtiliaed with an 1!.I:ce811 i but the difference il 
too alight w be of allY significanoo_ On tho other 
band, the aeed. produced by the flowors with all e:rOO8ll 
01 polleD _ere a little heavier o( the h"o; (or 170 or 
~ mgbed 79-67 pins, .... hil,t 170 teed. (rom the 
.... with ,.err little pollen weighed 70-20 grain&. 
Bolla ... of .eecU hning boon placed on damll !land 
preMDted DO difl'erenoe in their rate of gcrmination_ 
We lUylberelure OOIlClude that my eJ:periments ... ere 
!lOt aLcted by aD, alight dilI"erenoe in the amount or 
pollen wed; a aulBciellC1 ha,.ing been employed in 
011-. 

The order in wbich our subject will be trMtcd in 
the prell-nt volume is Il8 followl. A long .erie. of e:r. 
periment. ... ill fim be gh-en in Chapten 11. 10 VI. 
Tabla will afterwuda be appended. Ibowing in a con· 
deued Curm the relati,.e height8, .... eighta, and fertility 
JJi lhe orlpring or tho nrioUl croesed and .elf-fertilised 
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• pooiea. Another ubiI.' exhibill the .triking rNUlt. 
I'rom {crtiliaing plants, which during .en'nU gt'u(,fatiolll 
had either boo'n aeU·(,·rtililltld or had oo.·D cfOlled 
rilh plautl kept all the time under eloeely hDlilar 
oonditioll8, with JlOlleD taken {rom plnut. of a Wslinc, 
&toek And 'I\'hich had been exposed to ditTereDt con. 
dition&. In tho concluding chapters various related 
point. and qUClltiollB of general interest '!I'ill be 
diacuued. 

Anyoue not specially interested in the .ubject nood 
not aU(>lDpt to read all tho dewi]. j tbougb they 
IlO8SeU, J. think, 8OID6 nl.)ne, and canllot be aU aum­
marUtotl. Dut 1 would luggen to the retW.ler to take 
all au f!x.ample the e);perimeDu on lp:lmooa in Chapter 
II j to 1I'hich may be added thOle OD lJigitali.s, Origa­
num, VioLl, or the common cabbage, u in all tbeee 
(n8OIJ tile CfOII;5o"j plants are lupNior to the &elf. 
{ertilisod iu a marked degree, but not in quito the 
8IIme mlUuU"r . .As instances of IJe lf-CertiliK-d 1)lante 
being equal or superior to the croaoci, tho I'xperimente 
on Ba.rtollia, CIIIlI1&, and the common 1)('6 ought to be 
rood; but in the last case, and J'robably in thai of 
Canna, tho InUIt of any 8uJ)Criority in tho c~ 
planta can be cXJllai.ned_ 

S~i61 were aeleeted for experimf'nt belonging to 
widely diltinct fll.milies, inhabiting \-arion. oollntrlee.. 
In lOme few ea&eII several genera belon~ing to the 
SIUno (amily were tried, and theso are gf(!ulled toge­
ther; Lut the (amilic:a themlM!ll"l'S han! bc<'11 arrnllged 
not in any naturnl order, but in that Il-bich lHUJ tbe 
mOlt eOllvl"nicut for my purpose. The uperimeuts 
111"'0 bt','n fully given, a8 tbe re.ultl al'pl'&r to me of 
sufficient value to justify the dctaib. PllI.nta bearing 
hermallhrooito flowers can he inU'rhrod more cJoeely 
than i8 I ...... iillo with the higher animau, and are ther&-
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r"", l\dl·llttcd to throw ligllt on th(' lIatnI'C and ('strnt 
ur tl.e ...... KXI. eft'cctl oreroes.ing. all,1 011 tho c\'il ('ft'l'('t. 
lOr dloflll inkrL,,· .... ling or .. if·rertilisation. 'file mOl' 
ill'I".rt.lIlt Cnndu.iun at , .. hich I 1I1\'c arri\'l:lll iii tbat 
tile m .. re act (lr ('1'('Ming by it.elt docs no good. 'fhe 
~~_I II~'IX'IHI;I on the indi\·idllal. which are cfOlllJcd 
din; rinlt alightly in oonatitution. oll'iog to their p~ 
Wmit,,", !lM'ing j)r('n anbjeeted during level'lll genem· 
tWill t(l ali,C!'hlly dift'crent. conditions., or to what we 
call ill unr iJ.,'IlnrallC'e ~jlontanoon! variation. Thil 
tvll('h~.i,,", .. wo ,h"n hereafter lee, is c10aely con· 
nl"(' t.~1 lIith vari,)uI importaut I'hYlfiologieru)JroblemM, 
.a,·h M th~' lot·lL!·flt d('riH'!I'l rrom Ilight eballgfll in the 
('olldili"llfI ('oC Iir,·, and thia slamu in the c10aest 0011-
1I!!111'tiOb 1Iilb liro i~-I1. It Ihrol\.)ight on tbeorigin or 
the IW""'1, ao.1 (On their IM'llIlratioo or uni"ll in the 
"DU' iladi,"i.lu"l. In.1 lastly on the wholo lubjoct. or 
hybri.liml. 1fili,-h i~ ,"II' or the grt"fltC'fltobstaclf.'1 to the 
~no.llC'C"lotaneo Iml l'rogrea of the great IJriucipie 
of.'alut,. n. 

I. ord r to .vai·) mi!lll.p['rt h,·n~i"ll. I beg leave to 
"'I'N' that throughout th'" v"lum" I c~ plaut, 
...allllg. ,t!' -.1, meaN om! of ('~1 purMf(/~. that I, one iliori"",) (rum It. ft .. w(!r f\-rtili.ll'd l\"ith poll('n 
rl'Olb I ,Iislinc-I [,Iant ,,( tht' .ame lpN'if'8. And that 
I .. )14 nilitoeol l'UlIIl, _lIiulZ, or -'. nlfal\t olle 
ol .dr·(,rtLl_1 ptJNrU~. that it, 000 derived from 
I flOW('1 (Irtili~1 lIitb l~,IIf'1l frum th". u.mc fto1ler, 
or IDIDf'limeJ, 1Ii1, n thus lIated, from tODother DOller 
on Iho I&mO l,tuJlt. 
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CHAPTER II. 

J.- ,....,.... -pan.. of 1M Ioapl ud rertmty of 1M 
.-cINldeeU·~plaal.dllr\ ............ ~tloou 
-0_ ... ~Iuu-J ricoar ofl"'~ planu_Tbe dI'~ 
_lIwo6prlnJof ....... cn.r.I .......... ""IIw_ ...... " 
....... ol ......... .u.u..ciJodl'l'id~TIM~of._wilh 
."..,."I&ixk-TlM~uolllw..u.flo1iUeed ..... l~ 
IJ~..-, "" dw ~ n.-, -'. *,,1111 ol 1M _ 
....... .-d '""" 0III'.r..ut.d .-.u.--.s..u _I of 
poI)eo tII ...... ~ofllw "'·ferUliIed """'" oftbela"".-u.-.. ...J. tIw ~lil1 of thaU S .. t-...... __ IIo ___ Uulknl 
eoIourol tIw 1Io.-en produoecl bribe "'4'ril'-<! pw.Ll-Tl .. 
M"Q"'Pm-..cro. betweea t." dilullel plallU d.eJII..w. 011 their 
d!S'uiq tII--.Jtlltil)ll. 

A PUNT or lpom«a """p"rea, or .. it it often called in 
England the oonvolvu11l1 major, a nati'l"e or South 
America, gl'8'11' in my greenhou.ae. Ten OO'll'ers on thi, 
I)Iaot 'll'ere rertili!led with pollen from the 1&!I18 flower; 
and ten other flowenl on the l&lDe plant trere c:roaed 
'll'ith pollen from a dittinct plant. The fertil_twn 01 
thl' Bowen: with their O'II'D pollen ... IUperftUOUl, .. 

thit oon'l"olyulus it highly leU-fertile i but I acted in 
tbit maoocr to make the experimCnq oorf('j;pood in aU 
1'6I1)6Cta. Whiltt the flowers are young the IJligma 
projeetJ beyond the anthers i alld it might have been 
thought that it oould not be fertilitcd without the aid 
of humble-bees, which of'ten 'I"i,it the flo'll'ers; bot .. 
the flower gra'll'l older the ItamenJI increue in length, 
and their anthen bruah agaiult the Itigma, which thul 
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rocei'l"es lOme pollen. The nnmber of aoodt produced 
by the cf'Oll8Cd and k'l(-fertili3ed ftol\'el'l differed very 
little. 
en-t and .If·fcrtiliMd -u obWned in the abo .. e 

maDDer were Illowed togcrminal6on damp..oo,lndllll often 
&I pt.in germinated It the !!lime time thcy were I)llnted in tbe 
mannerdalcribed in tho Introduction, on Iheoppoaito 1dd00of 
!'Iro pot&. i'ivapUl'llweretbu8planted; A.ndalltht!romlining 
~8, whether or IlOt in a atate of gtlrmination, were plaoted 00 
th(! oppoelte .idel of a third pot,,, tha.t tho young planqon 
bulb iPllOi wen bcre gre&tly crowded and fll'IX*ld to Tery 
.v"re eompetitioD. Rods of iron or wood ofequai dilmeter 
1I't!regiY(;n to III the plalltato tw:ineup; and IlIOOD uone of 
each Jair reached the IJOlIImit bothwcre 1nOIIUred. A aingle 
rod .... plaoed one.ch.;de of the crowded pot,No.llL,and 
0DlJ Uie ttJJt.t plant on eaeh lide .... meuurcd. 

Tuu I (J"inlO.-n>tiOll) 

'" -.-. .... ----

-­~-

~i·!..:Mo.I-~~8 

8olf~\:~"'" 1"6r:-.. 
" ",­", ,, -

... -

n..1~beigbtortholR:lc:rc.edplan,,;'hero86illc"" 
dil.tthatoltheail'eelf·fcrtili$edpJanlailonly6.5·66inchilll, 
.,tMtthet'~pllntalU'OtolbelJeJf·ferti1ill«linhoigbtllll 
100 to 76. It .lIould be 0,*"00 that thit dilr~reuoo is not duo 
to I fe1l' of the cnllJled planlabeiogel'lromolytIJ1,ortoa fowo! 
tbell&lf_rertihaedheingextremely ,hort.butto.llthee~ 
pa.utautainiDll:Igrtaterbeightlhan theirlnlagona The 
UueI pain in Pot L .. ere meMt1red It 1..-0 earlier periodl, and 
... diA.ruftoe .... .ameliUlel greater and IIOmetm.l_ tban lha, 
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at the llnal 1ZMUUJ'iDg. Bot it ill an int('rsting r.ct,of .. hich I 
ha" _0 .... eral other illata-, thAt ooe of the allr-fcrtiliKd 
ptanta,1I'benD~rlyafootiobeigbt, ... bllraD iochtalJcr 
thao the ~ vlant; aDd apin, 11'111'0 loro (<let high, it ... 
ItiDeht&ll('r,lootd\lriDgtbeten.ot..l,",ntdaflltbe~l 
pJantbeg&ntopiIlOllit.aIJtagoIlil!t,aIJ<lu~af\e"",nI_rted 
it.. IOPn'lma!'1, until it uooedw. i\15 IIClf-(urtili..oo opponent lo,. 
H1indlOll. 

ThetlY(I('".,.ooplanwinPota!.lnd 1I ..... erooo1't:nd 1I'ilh" 
net, and i'f'OIlo<'1'd 121 C8p11me.; the the .elf-fcrtili.d jlllnUl 
p rodul'O.ieigbt,.·(otU"C8r-n\s,tothatthcDluolM!n ofC8pRllct 
were 18 100 to roo Of the 121 eaJlllul. on tile UI-.I J'iauU! 
,i:a:t,.-the 1I't:re tho proJllCt of Iknrcn c..-l with 11O\!l,n from a 
distill<"t I,tant, and t'- contaio..J. 011 an a"ft:1"I{!'e (j'\!3 -'., per 
ear-ole; th .... mainingfift11'iIC8pRlJc.w..:reSjIODtaneoruJ,. 
aelf-l7ertili8l.l Of the dgbt,.·(on.ear-ulcaonthellllf-(,·rtiliaeJ. 
plant., aU the proJncl ~ I'CIMIW«l aM-f. nil;'tioo, !ft,.-II", 
(1I'bieb were a1,_ enmincd) <!OIItained on an a.-erege "'!:S,j 

aeeWJ JW" m,_IlIe, Tberefure the e~rcrtiJ~ ear-ul., com­
pI!'(ld with the III'If-fertil;.ed e.p"ul~, ,.i~I,lw _ods in the 
proportion of 100 to!l3. Th. ('l"OIIIIOd lood. ,"we relalivcl,. 
h~.·ier Ihan the .::If-rcrtilillCdllOOda. Combining the above 
dlt.(i.e.,nnmhcrorC8psul_"nda\·c~numl.ocrofooDt.a.ined 
-.Ia). the C"f'OMi<lIl I'lanill, OOillJlllmd with the .el(·rcrtil"'-'d, 
,.i~ld('<IIIl'l.1a in the .,.tio of 100 toGl. 

Thl'lll' ('~ plauUl prodnC'Cd, 18 already .tatOO, t1ftr-t;i.l 
1If"\I1U,II<lOnol,llClf·r.·rIili8ed ell,lIIulcs,and tholll'lf-fert.iIia..J 
pt.uUl !'roc.ln,oOO t ... enty·nine lu~h e.!.n1_ The fill'l:Der 000-
talned on an a~, in eomparitoa 1I'ilb UIO Jall<'r, -u. 
in too 1'n)P"Jrtioo of 100 t.>99_ 

InPullll.,OIItbe~to"l~olwhjtbalarp:enumberof 

ero..l and _r-ft.'I1ili8ed -ta bad beeu *""' and the ~. 
hDPI1I., .. ·w to .trn~\e togetber,UIC(,.-.-od plantaha.l a, 
fintDQlO'Nladnntage. AtonetilIM'llhotall('t1t('~ ..... 
2Jl inrhl'llllij.:h,and the talle1t IClf-forlilillU<ll'lll.nbI211. Dut 
Ihc,hflt·r('u<'eRft.·nnnllbecamomnchgre.ter. The plRnillon 
both llitl(<<,fl"um Il<;ing 110 uowded,,,'cn) pour IpeeimelJ.l,. Tho 
fl01l'cn "'(re .110"'0<1 to fcrtiliIC iliemlMlIVfllllJlOOtanCOlllI,. under 
anrt; Iho(',,--'0.1 l>I&n\15 produoed tWrtr-ICyooe., .. ul_,the 
.ICl(·r~rtih .... II~lntaOlll,."'~hlcen.oruloo to 47. The rlml)('f 
oontainooooanlY(,..S·I)2IJ1l1ldt!'lft' C8111l1\e; and thelattar 
S'88-u, or aa 100 lo 93. Comblllingtb_data(i.e.,nDDlber 
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oIe1plulf'IIIlIlId I~numh,erof _I~), tlllJ ~m'I"lI • .J ~I 
paat. l'ruJlll'ud "" I.! I'tlUlJ!llred wlth tbe .1(-( .. rtililot-l .. lOO 
Io,&,j. '"- lalltf RoE ..... bo ... ~...,r .... ere d,!d.I, •. iI,. M.Tier. I 
hunJml.nil;hiIlll'H·"Igraina.lhantl, •• rrtllDlhe('Olr_del 
QIItbem-'l'lant.o,,,r ... hid,ahund,,,,l ... elp:hl,I36·7!tgraiw,; 
~ W'proh.hl,. ...... due to Ihef~..-er('Oll .. uJf&l)O"l8h,.th~ 
Rlf·frrtili,..J I'I'-llt.llhuillgbctn bett..r"ou"~h('<1. W{JlbUllIJOC 
th.It thecn_'" I'L1"t~ i" tbi8 the flnot ~1!~rMio". wheu 1ttO"·u 
uDJ,rfuoural.le CoIl.IiIi(\IIII,.lld wbcn growl! lm<l~r unfav01',," 
a"Ie('lOn,hti()ll.rn'ml-.eillgwllehero ... J()o,I,~tl,.et('('('OINin 
brijrhl,au,liu thtluuwh.:rofcalllOn1eti'l'Oolllot'tJ.andllligblly 
in lheuumh,rol ... 1~I~re&r""ule. the Rlf.r.rtili .. ,J, pI.ub. 

('..-.I ."" ttV-Julil;.,.,J J'tn,f .• of lu .~d (;~,alioto_­
na....·"'OQthe~II·I.ut~orlhtll ... t~rati"lI(1'ableT.) 
__ ,11'''1·)11~-n rnom dUrtind planlll (}( Ihe IIIIm~ II'I'" .. ra· 
tion, .... 1 Sow(' .. ,ou tM .. Ir-r~rtil~ l>la.ntt .... ·re f,·rtililoetl b,. 
J'<iIeIt from lbe __ II ·wer. TIHl..,.ltr thUll protlut'f'<1 W(!~ 
t .. t.ollllf' ... cryrfO<)'l'<·t .. bE-fore,and....,ba..-eia'f.blell_ 

" .. 0." 
Tur . .,,, (s..-dr,",~di",,) 

I....... 1_ 
~ =1 

IIm.-.!u.,....,.I:t',· ~11>lanti.tall,rlhaDilllant ... 
I'"".t ThfI .I',~ rtl!"1 plant in I'"t J., ... hid, ultilJUlt..ly 
.,..,h('ol the ullUJ;ual hci¥ht of i:(l; int'hea, ... "" f"r II. loug time 
taU. OWl II ... "1'1- I rl't~ plaut, Ihullll'h.t IlII<t 1~ltn by 
it. TboavCl'llj;l!hdidllortheiUrcn_d"lanllli.I:4I·16Jnehet, 
.'ILqtl.tortlL&llixtcJHcrliJi.oo.!,I4nt.il 66'33 iuc!.., or 
.. 10010;:1 

C..-I .. .J __ ('-Imi/w'l PI .... I. of~ TMrd 11 ........ 1,"".--&00. 
frum U. ~ planlllof tho Iutgcneration (Table II.).,;o 
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32 II'01IHE.A P1:"HI't'RI!A. 0...."-
-'., aDd flUll the .u-ferti'*d ptaat. apio _If-feml*<!, 
... tnaled wall ~lDCtl1 .. beI~.WlIlro tbefulJoriD& 
~t:-

T.uu Ill. (Tlinl t7-...ti101.) 

,­.. 
" '" 

" " -, , ........... " " 

-­,-", 
:1' .. .. .. 

Apia all U. ~ plant. aN higbft 1!wI tWr autapaiN: 
tbeir· ..... bliibt.77-.111X' ..... ~tbatolthelelf_ 
lutil .. "62·88i~hee,or ... lOOIo68. 

J atWIl,loodoeel1 to the fe.rtilil1of 1110 I'lanlil of thiathird 
aen~n.tion. Thirty80ll'Cl'lOD the e.-I plAnt. were e~ 
1IIilb pollc!n f!'OlD other C-'. )l1.ntl of the ame .Dent.tion, 
Ind tbe tnn1r.u:eaPIJUlet thtqpruduced conlalned, 0I1t.n 
'--.p, .'73 -0; whila thirtylowen 011 Ibe-.lUertilieeo:l 
p!l.ntt.ferti.li-.:Iwiththepoileafl'Dlllthe __ Ioln!r,JWO!I.III'l!Id 
t1l't'lll,-threI .. .-ru .. each containiog t,,,,,, -a.. TIna lbe 
.~rap IIl1l11beT 01 -u In the ~r-'. Npnla ..... 10 lIIat in 
Ult .If·f('rtillted c. .... ls .. 100 to 9t A bundred of tbo 
~-u-":bed.a·'$lgram., ... hlt.t.bQodredolt.be..u'. 
lertililild -.bI"gbed0lll1~·63 etai-...... 'oltbe. lipla' 
elf-i'atiJiaI __ pa-i .. damp .... ~ted Ware the 

~; lbu tbirtJ...u: of thelOl'Dlllll' .,rmilIaMd .bile. 0IlI1 
thi~ 01 the il.ttu or 1'1'-'. -t. prmiQaWd In Pot I. 
tbelhrMI~I)I&n.pnxl.lIOBdlpon"'neou.I1DDderlbenet 
(beI:iJOithe h.ool,-cJ;.rtiftciallrc_rertllieedeap.alel) 
__ t,-le11lllIell·(ert.iu.d ea .... le. conWnl1l( on III t.Tf!np 

4,-U-u;whiJatbelhree-.l'_feriiu..d plantlprodol'ed 
lJIOIla-.l1~tbet_t1·three&rtifldal.11181{_{ut.iu-l 
capn).)OIlIl t_ll·u.bJeI8if-fertil~ capml-,oootalniD«OII 
anaf'CnPop'-lt-'t. ~tbe'ftnPIIUJDberol"" 
I.IIlbe t.o lota 01 tpOtItaneouaI, llel{·{crtiu.eti C.p'WN ..... 
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loom!!l, TakingintoroIlllideration tbe nnmberof eapsula 
I.ol(lltiwrwilh tbe U"1'I\l:O Dnmherol "" • ..a,lbe c"*'<..J. plant. 
("J'OlltalK'o,t\IlIy "U-fcrtih-.l)proUnced 1Ie8d~ In l'OIllr-Noo witb 
tl. 1Io:l(-f.·rtilu..~1 I,l.ubl ("poDtaDl!OUJlly IIIllf-fcrtilu....l) in the 
Jlrol'ortinnolIOOtoS5. Ily whatever metbod the f~rtility of 
1"-plantlli~('Ompa.rod,tbe~.re1Dorelcrtilethanthe 
IIeIf-fertili!ll'<lplantll. 

I tril.J.in Ik:wmlW.y.tho oomparativovigour IlndIlOWCrIor 
gr'Q ... lhorthor~4IldllClf-ferlilillGrll'1ntl!.Orthi.third 
~n<ralioll. Thu,. (ollr IeU-fertili.lled 1lOOd. which had jllllt 
JIt'nII.inA!,lwcre"lautedononeliiuoofallOl •• nd.fteranin_ 
ltl"l·aJoff"rt)·-<iKbtboura,roU1'c~lOOdtinlho..ue'tate 
of ~nQill&tion wero planted on tho oppoliteiUdc; .nd tbe pot 
.... kf1Jt in tbeh"lhouee. I tbooght lhat the ... h -aot&ga IhUi 
civ.:on 1<1 tllO aaJf-fo.!l"!.iliaetl ~linp wonld have ~n ., grelt 
that tiM,. ... oul<! Denr ba"" been beaten by U. ~ 011_ 
Thq ... _ n ,I '-teo uutil all ba..1 grown to • h"ight or 18 
ind,.; an,1 II .. d.1fr'OO to which they were filially beaten is 
.00...., in tllO ("Uo ... iD.$! table (No. IV,). We hcro _ that IIle 
....... nge be1ght of tile four c~ plnula ie 76'6;1, a!HI ol the 
~1lf"lf-rcrtiliee.I I'Ia"1a G,';'S7illcha,orlUllOOtobG; thcre­
forolctlU ... , ... bcnl.,thiUuell"tarteJfllir. 

T ... u: IV. (1\;",1 a ......... li<m, 1M .,1f-l'rliN .. 1I'I,"dl/,«~i.'!1 
,,",Ie I~.rl rf/orly.eigA/ ~"""") 

('I'OS!I('<I&I1<I..,lr-r~rtllille>.l_lsort1tcthlldgencrationwero 
al>1O lOW" '>1It of d"«flliato in tbe summer, Imd t111!~rom Wider 
tUI!1Hon""j,lo e"nditinDII. anda~ingle Btick WIUI j.(iven t.o each 
l~~ or I,but. to t ... ine up. The t1'l"0 lola ""~ro Illlfficicnl1y 
.-par ... t'·IOOM""t tointt-rfcro 1'I"ithf'llCb othcr'~ growth,and the 
pon.n,I ...... I'1"""rof ... to.I.a. All Il0011 .. tbey W~fC killed by the 
lint troQ (_I th.,ro,.. .. no dift"d'(lII. ...... ill tht-ir h.l'dine.). U,e 
"r .. taIJeot~II'la.nb1rereroundtobe2l·6.nut'J·::.iDCb<lot, 
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"Il&t Ilia 11t'O Wleol .lr~fffl;u..1 "lao" W'nI oo1r 16 aud 
12·&lDrh.ill~hl.or ... II()\o&J. 

I ii ...... .,...' Oae_ u- t ... I,,!~ 01 U. _-u 
III a JVI of \hi pro. .. \WI. ....... 1,. auJ 00..--1 with 
"..,.,l.a. 'The m-ro.l I1b,.,.,rum tho 11.,..' 1 •• .&...1 till' mIlA 
hw.ltbr, htltltw1t .. iIll'<lnp •• li,·konI11olahl'ljl;htof7iineb. ; 
.... hf1.tth(\.·lf·f~rtilillt'l "'ereD<ll ahle to lwlne.tall ; &Udthe 
talll ... tolthl'U1 .... 0011S} inti ... in hdjl;hL 

l_tl1.tWllI"ta of tt.. ame-uwe .... IJO"II"n In tbe U11Jatol 
• t.~ ()( eu, lr-tuf\ (1lO!ri.)".,..-i .. nfrorua-I,. TIIf'-ninp 
_ up, hut.!) tbco .. lf·(crtililN ___ w...J exoet>tiJII-. 
"hith Q1'n-r t"ll"inrd aw.l P"f toa b.ritcht ot wl14 indlee. 
111l.l17 or the e~.,J -.llinp, on lbe other hand, llIn"il'fld; 
.hd .. _twiDr<!Ulllhe,tetnlol'lbelhl'rialotllehel/l'htol' 
1)lQeb(a n.._~thatlbe~-.IliBgI "no l1li i_ ad ...... ~ 0. .u"l't1d~. both .. beD 
.,.,...iIoIalld ...... wry 1UIfa~~u-. ..... _ 
put j~t.I_~'-"ll"ith -=II; otbouor"ll"ith other plaata, .. 
1t'OaltlhaJ'Slfllio • .tateolDaIme. 

( ......... d .. /-/·ni1,*" P~,~u"t}'f J ..... 114 O ... ....u .... -&led_ 
lin(lllral •• l .. hef1mlfrollllhIlCf'(WW'(I.Il<lllClf.fertililleilplanta 
oltllll thil\! (lfnPl'lltiOD in T.hlelll.,pYerwulU .. r..,lIo .... :­

TUluc V (F..,rlA U..".t ..... ) 

0..0.-. ~~-. 

I ' ...... l I~ .7 ... - - --
:: r:t .. 
'" .. 

Utr(\IIle.~beigbtoftheWTllllc:r.-lplau .. it&9·78 
1 ... -.IUIdthat.ollha_~.rert.iu.rdldao .. 60· 1f;or .. 
1I"J1 10 M. TbfII.na1ler di .. _ nrlatiql1 to that ill the 
fOl'Dlc!r ,..,fIIli"II .... rbe.ttribul«ltotbt l'lantabaTiDgheea 
ra!aeJ duriIl!\: the dq,th ol ,"oter. &lid OOI:WIIqueuU, to tboir IIOt 
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Our. II. CItOR~EO AXO SELF·}'ERTILLSED PL.L'i'TS. 3b 

uTilI( ~ yj~y ....... tbown by their ~ral Ip­
,..,........oorruw .. 1',,""lofthl!fllne~rlllKhiaS'tbe.ummiUl 
flthe.w.,. Ini>utU.,oooolthe .. lf-f"rtili-.lplanu. ..... fOl' 
.~tilDlltall.·rbyt.oincheathaQIe.Of'pooeIlt,bnt ... 
altimalely '-ten by it, 10 that all the ~ plane. noeeded 
their of\pcxumu. in hei~hL or t.-enly-eight eapmlea produced 
by tho e..-I pl.nUl fertlli.eod by pollen from .. dUtiuct pl.nl, 
eac:b contaillcUon .m",c~·1·7li~; 01 t-entY-II61'1l1lIlelr· 
fertilwlC&llIUleaouthollelf-ferliliflOd))lant3,oachcontaincd 
ODID.ve~"·47~;lOthattl)Oproportionof~.inthe 
c..-.I.llIdllelf.fcrtilillcdml_lllIJ1ru .. 1OOto9l 

Sowe of the .m& 1OOds, from ... hieh the pilaU. in the lut 
T.I~o V. had t-n railed, .ere planted. af\cr they bad germi. 
DliW 011 damp 1IDd. in I IqU&nl tnb, in .hleb .. 1a.rgoe Drog­
___ had lung beeo gro .... ing. The ul ..... extJ-enleiy poor 
&lid ruu 01 rooUl; ,p.~IOOds ... er$plalll(l(linonocomer. 
&lid .u ",If-Ccrlil;"! -" in the opJXl'iIoe romer. All the 
_Ilinp from the latter.,. died eueptiag one. aod uu. grew 
IOlhebeightoCOQlyllinc:h. orthe~pl&u .. lhtee 
1IlTI'i1'l>l.andtbcyp .. totbebei!l"htor2Iinehea,bnt .... ere~ 
.hletotwiuoroulhl •• tielt;nOTerihel_,tomYlurprille,i.hcy 
prodn~1 !lOme IIttIalI m~ .... blo tlO'll'&'l. The e"*Cld ,lJanUl 
\bUl bad .. dOl'idod .d .... at&go O1'er tbe IIOlf·ferliu.oo ))\anUl 
UDderthillut.reruityorbadcoaditiona. 

(,',....JO"d~V-JfrliJ. .. l'laN,.o/thoo}'!1U OttUroli4tt.-n­
were ra;.oo In tho Mmo manner .. befol"O, and when wOMurod 
pTethefoilowingl"\llulc.:_ 

T~~ YL (FifIJ< OfWrgt ...... ) 

" " .. 
" .. 
" 

Tbt lTerIp heiihtof the"~pl.anc..ilI~·6tlDcbea, 
D 2 

The Com lete Work of Charles Darwin Online 



Cu,\11. 

NI(llhatofIJ,.m"'lf.r..rtil"'llolant.(j2·S3in~""'or"'IOO 
10 7e.. E .. er11"~ ,,11.n1 a~ie<1 Itt lJu~l.t in b~hL 
IDPut I. tbeJlliddlIllI.w.t_ the~ -.Ht .... ";ptl, 
iDjllftd ... hilatJOlllll:"'.bI<rw .... I ..... for.ti_t.eat ..... br 
ill! OJ.JIOIlPYII. but ultiloalel, ftIl'IO'fft"fId lhe u.uaI ltI)1eIiorit1· 
The c_I I't.,nt. l'fO<illllN qwmtaJ1tllJllal, ..... t DnmbeT ID"" 
tlal-.ulelthan diJ thfI .. lf·f,rtilu.-1 lliaot.; IJIJ U,eca!l'U'_of 
tllerurmer_WDIId _ lID .~S·fIT.w. ... hiW.thoaeof 
thlllatter_taiDed ooi,S·0Jlfl"tarnie.OI"ulOO 1089. BD' 
~ml1",u.e~11t:rtilladca~W.OIItbe 
~plt.nt.ap.lnI"~_taiDtdOll.D.Tf!r.ge4·48 

_lI ... WM lhoae 1)11 the .Ir-fcrtilial ,,11JIt. again .. If· 
l ... rtiJ.itt,.t ODljw-i.·77~j.,thattheltlf·ri'rtiJ.iaodc.p­
.. "' __ tbe_fertileotthet_,UldoithiluutWfItl 
I c.noIerllOUpiaDaU(IIL 
C~ IUI'/ ttl/-f,..,I,liHtJ 1'1t ... ,. Q/ Ill. 8i;r./A OfOltnltiOfO.­

T'-..-ere railed in the --.I. mazmrr,.nth the r,oUo..-iDg .-lL 
l .-hDClld &tat. that tbm· __ onpaall, eicbt piaIIw on eadI 
side; bot ". hro of the -=U-fcrt.lIi.u btnma I!lI:trrmel, aD-
1,~ILh1 aDd Dln"er gJ"t'If to tl('U It wit full ~bt, Ow. U wall 
U their OPIQlChb he ... bwn ~t out of the liaoL If they had 
~ m.i..t, !bey..-onld bne m.de the.~ ""'I(~t of the 
~ plaDb 1IBfair11 (r"&ttr than that of thII Mlf·fcrtilJ.J.. 1_ ... adoIdintbe_-..-bl.r",otherU.~.bea. 
_oI.p.irJwll1,beca1:ae'ff'.rJtll1be1.lth,. 

TuuYI! (SUI}, Onlm>ti_) 

Tbe.n ... bei¥btofthe&iJ:("~I'lanbu;hlrol!l·6 •• n" 
oltbem .. lr·r,rtiu.J"lanIaGS·,6,oruIOOto72. Thmlarfl'e 
<11&_ ..... dUd1 d to -'.oCtheplanta,_peciall,u.. 

© The Complete Work of Charles Darwin Online 



CUP. I L CnOStiED A..'W SELF-FERTILISED PLA.. .... TS. 3 7 

.!lr-f,rtili_IOI-, ha .. ring boeomo unhealthy tvward. the cia.-! 
oItbcirgrowth,andthe,.were.oTerelyattackedb,.aphidee. 
FromtbillC$~nothio.gcanbeinfcrredwithftltln.·twtbeir 
relatj~ft:rtiht,.. In thi~gene!"ationwebaTethoflnltiIl.l!tanee 
of a .M-fcrtiliBI plaut in Pot IL exooeding (1Jlough oo1y by 
halCanillch)itee~oppolICnt. Thill ... icw""1i'Mfairl,won 
arteraloug.truggle. Atfirstthelielf-fcrtilillOdplautwlIIIlIOVCl"ll.l 
incht .. w.llcr than ita opponent, but when tho IMter wlIII4J 
foot high it had grown equal; it thcu grow a littlo ml!er than 
the flClf-fertilieod 1)lant, but was ultirnatclybeatlln by it to tho 
exient ofh .. IC an iuch,&88hown in the I&blc. J WlIIIlIO much 
... rpriMd at thiacuo lhatI"T()(1 the 1I01f-!ertilillCd aoods of 
uu. plaut, which I will call tho" llero:' .Iud &.IJlllimonted on 
iUd,.ooodau"", .. "Willberee.flerbed~ribod. 

BUlids the plante ineludoo. in T..hle VlI., nine ~ and 
nilJ(llll)lr-f~rtililleCl planllloftho_lot,were!"ai_lintwo 
oth"rpota,IV.andV. U-polllhad boon kept in the hot.­
hOlllll!, lint from want of room ..-ere, "WhiM the I)l&nta wen! 
yuung, auddeuly moved duriug ve.." oold weather Into the 
oold .. ,t parlof tho greenhoWl(l.. Thc,allaull"crodgree.t!,,&ud 
nCYl!r quito rooo't(ll'O(l. After a Cortnight ouly two or U,o nine 
IeJf.(crtilieed aoodlin8'l wcro lI.ll .. c, wbillt 8Cvl"'llof thoeroo.cd 
, uni1"od. Tho tallcet or thcso latlor pln.ut. whl"'u mCllSurod WIIB 
H illchOlliu height, whilst the lallost of tho two lurviviug lIe!r­
rortil~llll.uta"'·lIIIoll!y3'Jinchell. IIcro~-ainwollOOhowmuch 
lUorevigorou.tilec~plllllta&nlth.lltbol('lf_fcrtil..illO'l 

(',.._1 a~,f -'llertilird PlaNt. til U.e S--I~ O~i<M._ 
n-.-ere raieetl llll heretofore with lho following I'OIlIlt:­

T.t..BUYffi (&-IAr.-.I;") 

© The Complete Work of Charles Darwin Online 



sa C.n. lI. 

FMh oIlb_ uine e_l plant. .~bn tbM 1Ulorr-t, 
thougb.iD.oa.~oa.I1bJ'lhre&-qaan.,..olaaincb.Tbeir 

lTe~ heiltht .. tIl!'!U iDCbN, -' o..tof the flelf·ferl.il*d 
pIazt~68·2.i,or ... l!IOto81. n-plaata,~powiII(to 
their full hei«bl, '- 'fWJ 1lIIhMllhy aod tnf.ted with 
.phld~j\lll. ... bomth(l_I ... c"'lIIl'ttinlt.JOthlltmr.n1oltbe 
OIoJ1lniet falled, _I nothing Ct.Q be I&lJ on Uiflir reIloU .... 
fcrtllity. 

('..-1 .. __ J·/rrW;.d I·",..u t/ , ... EifllU o-nrt""'-A. 
j1lllt ... ted, the 1,1&11.16 01. U. 1Mt ~Uoa. bUG which tbI 
V_I ~ wen...-, wt're 'fU'1unbe.lthYIlDlI tbeir~ 
of unu .. aUr-'1 .ae; aDd W. l'rot.1>1f _uta, tb.rov&h 
.haortrlN 1'_lnre j:lOWtb, for the t ... o loA I.oeht.Tina die. 
fere"uywwhat Ih"y(\i ll In any of lhe prcvlonl or aueoooo:ling 
~""tiOWl. lIlanlo1lhe ... lr-fertilu...t-U(l(!I1IliIlA~ ~fore 
U.~-.-.Io-W&reol ___ ~ Wht1ltbe 
c:..-l-ru ... in Tahle Jx. bad gJ'O'It11 to .. lMoi"hl of between 
1 Qd ~rlll'l.1.boe1_..u.ora1GD1.aIJ.lbortuthu lbeUlllf· 
remu.d OI'poaea .... bat"" II« W. ~ Wbea tbe7 
h .. t aoqujl'(,l~ a'l'tragll h"t"ht of 89"21:1 IndMll, th.tor the 
. 1f-rllrtiliM..,jI)lan ..... <&IHi8.or .. )OOto l ~J. MOI"eO"fCI', 
HfJr1oneoitbee.lC·!.rtiu.ooplan",wilha liqle_ptian, 
u:OIIIdoditll'~oJljlOO(lUl Wbeu,bo .. ~r.the('~ 
pl&DtI baJ. po.a to lID lYUap beichlol77'56 mel!.,. lbe7 
jlQl.UJ!JII'deI('riL.I'I·7otUlw.,b)lhea~~ightoilbe 
.,u-rcrtililledrlantllj hlltt_oCtbel.Uer,."...Wltalltrthan 
their~orpc.!f!Iltl. J ...... .,mllCb..tmilbfd.tthil.h<M 
tale, that I tied Itrinll' to the ,summIt. of tho roda; tiKI IJlftnt. 
beill$ltllU ... Uowoo:lt<)oootiouoclimhingIlIJ"'arda., Whellthcir 
gronb .... _I'lt .. Ihq were uohrm.1, ItnIkbed ItTaiIht, 
aDd _red The ~ plant. bad _ al.-t Npined 

lhairlaCmlu-i RlJlPrionI1. II -1 "'an in T.M.lX.. 
Tbe ....... b8iPtolt.beeiPtc~f'IA!It..beftJllS·2,j 

IlICbt .. , and Iht.tot I.be IJeIr·r..rtili.,oo I'I"ntIJ l;/6'Ii.},or II 100 to 
8.1 l<i~ .. erl~t_ortlwl!elr-r"rtiliIMJdl'lInt.,lIma,.beleel\ 
III t.be taHe, '«ere IJIiIl hi"her than tkir ~ ol'I>f'II1eotl. 
The 1t.tf(>r mt.n..if ... t11 had moeh thieker lte_ alld IIWI,. U1OI'e 

1t.taal bnDrbM, aDd lo.hI alkltfetllPr IDOnJ ",,'lUlU) t.ba.o the 
_r-~II'Iaat-, aDd ~lJ IImrfflrd heftno-. The 
Nrlitrll",",I"IJ'I'Oo.IIln'<l1>Jt~lI:lr-rertJl"I'It.II"ditlnot 
1IIIt .. IlJ"*!.ulet,anJ1heirt.ntben!l'OIItainedOllI,. .. Ant.i! 
amotIntofloOlIeo; oottotbilltlb,icetltballrctum Nfll'erlhe-
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c.u. lL CROMIED L'W SELF-FERTILISED 1'LA.."'I'8. 39 

kMaaf'lllll'lll'rodlK't:,lbyb·ootber!leif-fertiiiJM.<II·lani.loftbe 
IllUDe lui, not illt'ludell in fible IX., which hAd boon highly 
tnonred hy heinl\" grown in Ilepulite !,ots, oonlttined lbe largo 
''''l"a8'nwnberof6·lllOOIbpercapllIlUl. 

TUI,a IX. (t.·;gAl~ Otlltmj,,,,..) 

,-­
'" " "I 

(',-I QNd «/l:f.rtiliKd l'WNtl <I tilt .'.,',.a (Jnurnt;(J~.­

Tile l'l!l.ntll of th.i. geuerntion wem rniSild In the .ruo truluncr 
.. lot·foJM!,,,·iththo r'Il8111t Bhown ill Ta\)lo X. 

TIlt' fourteen (>r(Wft)(\ plants average in height 81'S:I luchaa 
and the f,)urtoon Helf·(ertili-' "ianUl 64'07, or l1.li100 1.079. 
OooOl'lf·f .. rtili.ed plant in Pot ilL uooaded,and 0110 in Put i\'. 
equaU .. linhoil\"llI,ii.lol'voo(>nt.. 'J'bo!lelf·fertili!JICIlplantll 
.oo_lno~Il"IIOrinhcritingthe preoociouagro.·tb oftheiT 
p&rUI .. ; thi8haYingl~ndlle,&8 it "'0111,\ al',lear,tolhe 
.iJDonnal nato or the _~l~ from tbe unhealthine .. 01 their 
pan:lIu, The rllurtoon lIe1f·[crtili8od plants yielded oolyrort,. 
IJIOIItaI*>WII,. llelf·fcrtililled OIpRlle..lo ... hieh mUlltbeadded 
IPYeIl,theproo.lllctoftenflo ... e .... rtiflei .. llyllCllf·fertilil!O(lOn 
lheolhlrh .. n'i,thofoUrl/:ll:!lle~plalltllyH>ldedl528JX1n­
taooolUllyfIClf·f.,rtililiCldcaJlllult'l'l; ... lItthirty ... iJ:fio ... e ... onthe'l9 
plant. ... croe~l(yieldingthirty·lhroecallllulaa),IIlH\lh_ 
80"',1"11 ... ·o\d(l l'rol~bly h,,"e rroduooci "bout thlrty@JXlIlIa-
DOOUKly IO·lf·fertilillod capsules. 'f heroforo "u C(lua] number 
oIlh~t~l.ndlll'l(-(crtilisedpla"t.'I'I"onldh8'l"el)roduooil 
eaf1"Ul~inthcl'roportiono(aboDtllr.!to47.orI.llIOOto26. 
J.lIOIb~r l'bt'oorneooll .... 1.II ... ell J'rollonn«'d ill Ihil /'l'CtICrition, 
bIIt I l"li~11l bad occum.'d prc"rioUlily to I elight eJ:tcut; 
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40 lI'OlHEA I'CRJ'CIl£A. 

IWllely, that moot of the II.owel'1l OIl the .If·{.,rtili..oo 1,1t.oill 
were .. mrwh.t DlOWltrous. The IllOlt>troo.ity eom.iIiled in the 
ooroIl. killS irt'q{lllarly ~plitllO that it diJ nut Of'!'o properly, 
... ilh one or two of the ~taJn(,l\.I t1ightly {"Ii.ct''')UI!, rolouretl, 
alldllnnlyrohcrenttothecoroll.&. Ioi'"-'Cr\"oothUilUQO.8trosity 
ioonl'01Jollo" .. erOlJthec~plAnt...l'hOIeJf·rertili .... .,J 
I'illlllt., if well uouri"hC<1,wouJdaimoot ecrta.inly, in a fuw lllQrJ 

g!'llel'1lliffllR,h"v(>p..oouoeddoublef\o"·el'll,forlhcytmdaiJ-'Ca.(iy 
t>oooJ.lICill ",me dcgfOOBWriJe.· 

TABU: X ("iRth O~nuliolo) 

(·.-dAH -'I-/<niliWPIA_u ~f 1M T~IA O .... ''''U ... -Six 
,,1.01.1 were raUed ill the W!lUlI manner from Iho c~ plaut. 
oflhol&lltgmcration (Tablo x.) again intcl'!'ro.ed, and from 
thoeelf-f,·rlilieol!againlJelf'fertilit.oxl. M one of Ihe cl'08fl(-'(i 

h~a~~g i:ruP:~J~ if~~~~:,!~,,;::!t!:~; ::~',l~O !~C!~=ilt 
.ndit.oPIIOlJenthavoheell@truckoutofthotahlo. 

·J;eeoa lhlu"hjN::I'''NiaUoo J:IotaM'~IIon.'e"'p.uIiL2nd 
01 Aal .... 1lt &ad l'l .... a IIIIlIH edil.'olii"p.1~1 

The Complete Work of Charles Darwin Online 



()UP. U. rLOWEltli ox SAllE rU .. l"T CRObI:;ED. II 

1!f1 
1--,-,-

1:1 

,­
'" ~, 

EI 

Thebe~pla.I:lt.a..-erap93·7~bea,andthefl,..ltlr· 
IIIrtili."'onl,50·4,or .. lOOtoSl Tb.iIIdill"f'f'eD(!I!,~1"a", 
1110 pt t.h. t it mtllt be looked at u in )1II.r1. ~idental. The 
1il-.ll'lant.(thed~OIIIIhereiDeltlded)yielded~ 
~,. WI ear-..... and the IIi.r; alf-fert.iliMd plant. 88, 
... laU.r lIMe ellit81produoed b,-oae 01 tbeplaDt&. But .. 
"dillMldl.laat,wblebrieldedbanlI1an1~,lIbeftllndlided, 
t.beratioofIOllotstldoetnotf.irl,.giva lhenllativClr"rtilil,. 
of the two I"t& ThCl.jellUlorthelli.r;~lllantalookedlO 
.uc:h!n.f Ihanu.o.eollhellix.cIr-fcrtili_lplanta,thataft~1" 
_u,I'''u, .. , .... boen gatherOO. and !DOIJt of the loa..". had rallen 
., the1 "«era wclgbod. Tboee of the e_1 pl/lnta weighed 
i,693 pair .. , whilat UI" of Ule IM'lf-fcrt ilirlcd "lanta weighed 
cal,. 1.173 gram., or .. 100 1044;001 .. ibed~and 
ohvfod m-i lilant '- ben! included, (.be .uperioJ"it,. 01 the 
*--in~twuI'Cl&111great.er. 

n.E.ff«t'O,.tMOff,pri"goJeroaingdi.ff~ J.~ 
• "- .... _ Plalll. iuUtld oj l!TOtIIiag dMtilWt I ..JindMalI.. 
-In .11 the fnreh'Uing e.J:perimcnlt, teedlingt from 
to.en t"rtIIPOO by pollen from a distinct plnnt (though 
in the latt-r generations more or Ieee clOICly related) 
were put into oumpetition with, and ahnOit invariAbly 
JII'OTOO markedly luperior in heigbt to tbe otrfllrillg 
60m Ik·!r·fcrtili.iled Dowers. I wished, thereforo, to 
-"in whetJler a Cf088 between tll"O tlo~·era on tlie 
... plaDt .. ouM gi\·e to the ofUpring .ny snperi()rity 

Cl The Complete Work of Charles Darwin Online 



CIlU.Il 

on'lr tile ofl'_pring from flo"'-en fl rtilu.e..l witb tJu.ir 
o.-u poll"Do 1 I'rocured lome fft'Rh .. '('<I an,1 rai.ed 
two 1,lanta, whil'h were OOh~n:d _ilh a D' t; ud lI!'-c.raI 
ot 1h~i.r flu.en were c~ _ilh 1',,11, D trum a di .. 
tillct llo.er ou the RUle plant. r,,·clIly.niuo t'ap!lules 
thlll produced colltained Oil lin III°CrIIgU.J '86 loods per 
capeulo; 1111(1 100 of tllelle 1('0(11 weighoo 36"77 grain8. 
I);.,'eral otller flowers were tertilillCd ,.-jtll tllcir o"-u 
pollen, and t1l1'uty .. i.x C8Jl11ulee tllWi J1rodnot>d oon. 
tained on an averap;e 4 '01~ -I. ppr C8f'11ule; 100 of 
.-hieb .,·ighed -12 0 m grains. ~ 1hllt " em. ot this 
kind IIpphU'1 to luwe inel'OO8l'll .lightly the number ot 
JI."oI"ds J"'r call_ul£', in the ratio of 100 It) 91; but Iheee 
c"*l"<lllleelb were lighter than the .·It·f, rtil"l in the 
raw of bil to 100. 1 duubt, h" .. ~nor, from other 
o .. ..,..,ti"tla, wh.·ther tb('tl(l feaulta are fully trost. 
wurthy. The tim lou of ..... 1 ... rto·t ~'nnin"ting on 
Mnd, wera IJlanwd in pllin 011 tho OPl1()8ito lIi<l('8 or 
nine pot .. and ."ero treated ill e,"cry rt."1II)(.'{'1 like tho 
planu in the previoWi experiment&. Tile rcnlaiuing 
-..ds, lOme in I state of gt'rmination Iml .ome not 
10. were ItJlrn on the opposite _i,lea or I largfl I"'C 
(No. X.); an,1 the four ullCAt pmllu on f'A('h .ille of 
thi. pot ","era mOOlurOO. Tho ft'Iult it .ho",-o in 
T.b1e XlI. 

The lTf'rage height or the thirt)'~f'~ planta it 
73"23 int'h~ loll that of the thirty~ne .. 1f.f •• rtili8('() 
11IAnti 77'011 inchm i or .. 100 to,) 100. Looking 10 
t'af"h pair, it may be ieell that oll ly thirt«n of the 
el'()lllC(} Jllnnu, whilat eight~1I or the k'1f.fcrtilised 
plAou ('J:OOI.J their opponena. A n'C(,rd "'l1li kellt \I ith 
re8fWl to tbe plant which flo .. "crro flnt in each pot i 
Alld only two of the crwaed .flowered bcfuJ"e one or the 
II!lr·rlortili"} in the -.me pot; .. bil.t eigbt of the .. If. 
rertili_l lIo."eNid flrat. h thWi 'PJl('8f1 that the 
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c .... P. U. FLOWERS ON SAME PLANT CROSSED. ':13 

T U LE xn 

-=::"~I er-IlAtIoto.,f'IoDIt. ~="f'IooI'" 
L ~ EI 

76 811 
---1-------

II. 781 u 
~ 841 1 
6S1 IIQI --,-",- n"1 --.. --
~ 691 
89 871 -1+--1\', 83 801 
731 881 
67 8' 1 ---------v. 18 UJ 

;~I i;1 

""'F' '" 87 II!! 

" ". -- ---
IX. 731 181 

18 81 1 ,-, -, ---,-. -1--,-,-
C1'O..Jl<lpu....... 82 I "I I ~t ~~I 
Total!.~'~~ 
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r:ro.ed 1)lantl ue llightly in(t'ri"f in hd~bt and in 
carline. of fiollwing to tho IC:lf·f ... rtili.eeJ. But tho 
inferiority in height is 10 11D&lI, namely .. 100 to 100, 
ilia1- 1 .b .. uld b8\-6 ( •. 1\ "cry doubtful on thi. bMd. 
bad 1 not cut dOllu all tho pIRD14 (except lhOlle 
ill tho crowded pot No. X.) c1o.e to the ground ami 
wt"igbed lIu·m. Tb~ t'Hmty-le,.en cro.ed planu 
weighed ttl. OQn~ and the twent,._"t"Il .. It·fef' 
tilikJ planta: 20. ounceli and thia gin .. a ratio of 
100 to 12-1. 

A .eJr·fertiliaed plantofthe.me pucntlgeu tbOlO 
in Table X1l had bePn rai.oo in • I('llIu-ata )lOt (uf" 
diJJtinct purpoee; and it (lnwed ]18rtiolly atorile, lhe 
antheraoonUt.ining'·ory liltiol)()llcn. fo;ovcml f1oll"Crt 
on thit plant .'ere en:.OO .... ith the little pollen .-hil'll 
('Hnld be obtained (rom tbe other flowen on the -.me 
lliant; and other ftow(>rt.-ere Ielt-f ... rtilUed. From tbe 
IIOOd. tbnl produced (our cf'<*IO(l and (ourlelt·(crtili.aed 
plan .. were raUed, which .-ere Illaoted in the u,ual 
manner on the oppoait.e .idel of two pot.. All thet18 
four cl'OllllCd plnllta W(>n) inferior ill h(>ight to thei r 
oppon(>nta i they a\'cl'8god 78'18 inclil'l, ,,"hint the 
four .. If·fertililed planwaveraged &l·8 incbee ; or .. 
100 to 108.· Thil cue, therefore, oonllrDu the WL 
Taking aU the eTidenoo togcther, we mUlt conclude 
that theee ItrictJy aelr·fertililcd plant. grow a little 
taller, weN het.l'ier, and generaUy ftowered beruN 
tboee dl'ri'foo from a erou betwecn tl'fO Rowe,.. on the 
snmo 1)lant. 'Iheeo Inltc.r plant. thus pf('l(!nt fl 1I"0n· 
d(>rfulC(mlrutwilh tbOl8d(,fin:d from II crou bet' .. ~n 
t..rodi:ltinctindiTiduala. 

........ _ 011'- lelt terti· .... u-o:- 00\1,. s·t ~ 1"'" =*:51:: ~~1=7..!.."'~~ 
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1M Fj'fJrl.. on 1M Offwpring of a CIWf ",ith a ditti .. d 
or /rttA Stock beltmg1ng to the '""" Variety_-From the 
Iwu fOf('going series of ulICrimellu we 8eI!, tintly, tho 
good ('1Tl'cl8 during 8O\-cml 8uCCC88ive genemtioll8 of 
a Cl'Utla between distinct IJ\anb, although these were 
in lOme degree inter-related aud had beeu gro .. u 
uQd"r llearly the _me oonditiolill j and, IICOOndly, tbe 
.I_-lIce of aU such good elfoctll from &. Cr068 between 
8 .... 'lrclI 00 the same Il\Rllt; Lbo oompRrUon in both 
~ .. bt:ing made lI"itb Iho olflllJfingof flo,,-en fertilise<l 
with thei r 011"0 pollen_ '1'ho cxlICrimeuls 1I0W to be 
gh-t-n abow how powerfully and benefiCially plallts, 
.-hi ... h havo been illtercro&lCd during many sucOO88i,'o 
gt'u,'mtion.., ba\-iug been kept all the tillle und~ 
~l)' uniform conditions. are affected by a croes wilh 
anoth,'r IJinnt beloogillg to the IllUDe yariety, hUl to a 
di~tinct fRmily or stock, which had growll uuder die· 
rt'lt'ntOOliditioull_ 

&'n'nt.lftow(' ... onthoc~plllnt.ofthoninlhgen('l'Iltion 
juT.MaX" wcro~lwith pollen rromllnoUlerc~ pl.nt 
~ t.Iw _ lot.. Tho .ecdlinp thu. raUod Conoed tho tenth 
iII~ vncration, and 1,.-i11 call them the ";.~ 
,..,.... !:ie\"t'ral nther Howtlll 011 the _ cr-'. plant. of 
l¥ ILiDtb pDIln.tion were lertil~ (1lQI. ha'fing been ('a8.1 ... 1td) 
.-1thpollentakcurrowlliantllortho..mo'f&licty,butbelongiog 
t.J a iliatinl"t ramily, whicb had hoen grown in II diBtant ~rden 
.ICOkh .... h:r,an<ithcreloreund('rll()lll(lwhatdill'''rentoonditlfm .. 
'[beC'Al"'ulee produeod by tlli. cro. C(llltainOO, to my IUrpriae, 
fe .. <:taIlJlill:hrerfleO!<'l.llUlllndiJUlOcaJ»ulalnltheintorc~ 
pllulll; hlltthia,lthink,w\lIjlha\llbeClnaccidenta1. TllalOOd­
Iin(;IrrJao.l rromtbewl..-illcallthe"CWdottt..,.-cr..-," The 
tq 1<>t.- uf~, arter germinating on .00, were planted ill 
the umaI manoer un. the ol'poIite • .tt. of fI.~ pot&, .nd the 
mnIilIlDI\' --.h, 1Irbether or oot In a ltate of germination, 
wmI thickly 101rlJ on the oppoIito .willi or a 'fCry luge put, 
No. YI.,in TabloXm, III three or tho llixputa,.ner the 
fUIlDIIl,lanlll had twiooda Ilhort.,...y up lhcirliticka,oneol the 

e The Complete Work of Charles Darwin Online 



~ JlI-.n~ wall mlX'b taller than Ul1 one of 
tbeinterc~plantlontbeol)IIOIit8lideof tbe_pot. 
and intlle tbroooth<'rpotllaomllTo·battallcr. l ahould.tato 
that two of the ColdlllOtcr-c~ rlanta in :rot IV .• _ben 
abont two-thiJ'd~ grown. became mlK'b m-I, r.od ftrl', 
tqretb(·r.ithth~iriD~ol,ponenta.l'\'jected. Tho 
n;.lllIIiuiug niucioon plu,lltl, when rJllUlIIt fully grown, ""em 
_ured .... itbtbefOUu .. ingrurult:-

" 
III. 

~ 
~- ... 
T.",] 10 .. :1> .. 

T.t.llLI XID. 

~I._-'''' 
-.lIoor __ 

~ 
:;1 

EI 
Ef 
'" :1 
~I 

" ~I 

,­
" ", ~, 

., 
", ~, 

"I " " 
'" :;, 
.21 

~:I 
~I 

'" 

In lixtem out of thl'!le nineteen pain, tho Colebener~ 
l)lallle .. ooe<l«Iinhcij:htitllinterc~loJlPoll(!lll'l'hea"cruge 
height of tho Cokbl'Alter-e~ it SI'OO inc •• and that of 
thein~65·7I:liuehel;OI' .. IOOto1& Wilh~ 
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to the "'mlil) or the two lot><, it ... too trouhle.ome to coUod 
-.lroulltlhunoI'1IU1"onalllheplanb!;.,J.electodt"'ooi 
the loe1'! pot., \'. ami YI., and in tb~ tho Colcb",ter-c~ 
pro<llll'N 21;\1 I'I'IIoluro and half-mature eapmt_, ",hi.t an equl 
lIumhl'rorlheint.:~lplantaproduoodo81,11>lea~; 

or M 100 to 67, 1I''''eight the tapllu)", rrom Ihe Colehater­
~lplanb!""crotothoeefrollltheillt(lrc~l'lanb!1III 
1001061, IIOllIat tho fOnIl('r probal.ol,containoo a IIOwowhat 
~ra"erageDuwbotofeooda. 

We Jenrn from this important experimellt that 
plante iu 8(>1110 d('gree related, \I-hich harl bct:u inter­
cn-~J during the nine l'revioU8generauon .. ,,-hen they 
w"re ft·rtili.'O\.'<i ,,-ith pollen from a fresh stock, yielded 
let't!linga lUI 81l1K!rior to the ecedIinga of tho tenth 
inll're~ .... '(lgclI(·ration.astheee latter . 'ere to theael!­
Cfrtili,..~1 plante of tho corresponding generation. For 
if 'lie I'Xlk to Ihe plllllte of tho ninth generation in 
T.ble X. (and theee olTer in moat re8pocte the fnireat 
ItIIndnrd of comparillOn) \1'0 find that tho int{'rel'Ol!ll'<i 
pLmt8 were in height to tho aeJ£-fertilisod lUI 100 to 79, 
&Otl in fertility lUI 100 to 26; whilst the Colchester­
e~-d plante are in height to tho illtercro&&ed Il.8 100 
to 78, and in fertility 1\1 100 to 51. 

n,p,.....',,.ufJ/t4e wlf-fmuoel J·uno1,--.,i lIno, ilMo:e.\ 
""""'j"v...~~IIIWV-l.,Uli«dO.-..u"""-Jlltb(lft ... ~"'" 
tioOIbeClJ!'(lthelliJ:th,thee~plautof-.eh~ir .. taIler 
tbaII ita .elr·r...rtili.doJlllllDeot; ootiD the IliJ:th I[eIM!nt.tioo 
(Tilh. YII., I'ot U.) the Hero appszed, which.net. long and 
d\lbioul.tl'Uggloaonqullflldita~OJIJlODcot,tboughbl 
ouJlh1.1f Boineh. lW'&lIlO much IUrpri8cd .t Ihl, fact,thd 
I MUlrod 10 ...,."rtain whether Ibia plAnt 1fOO.ld ImlWlli, 
~ )lOwe ... or growth tolla _Uingl. Sc.~ral Bowe ... OIl 
Iierowel'tltb"l'Ilr"rokrtililledwitblheirowopollcn,JJldl.be 
~liDlPlth~rai....twcrollUtilltoOOlllplltitionwilbIJCJr·rcr­

tilitedandinle~~Vlantlortheoorrullpoudill("'lleratioa. 
1bItbreelutlof~thWl.ubekma:totbe"'.CDthI[eDo!ra-
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lion. Their re1aIiT(! ~iilh~ are tho'll1lln tbe t'll'O 1'oI1ow'1na: 
' ab!el;-

Tuu X1\' 

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

", .. 
., 

" ;!J .. 
" 

'fbe1.1'\!I1IfI'IIbeifChtoftheullelf.f"rtjliaoJehilJrcnof llcro 
kH'&I iurhc-tl ..... hilAthatoflheOf'dina.q.elf-rertilMdplaDlt 
oftbeCOff'(l8pondiuggeocraoon kouly62'{oiI 1Debea,01' .. 100 
101.4. 

T,l.BUX\-, 

Hcrc theATCmgc heightotthothreellelf·fcrtilieed ch.iloll"C'D of 
lIeroillSS-91 10<'beIo,whil.tlhaloitbeinlcrt-'plaDtak 
,"' 16;01' .. 1001095. W. tbua_lhaltbe.eIr·r..rtiu..d 
ehildreuofU .. rocertainlyiDberittbeJlO"ffll"tof,..owtboltbf'jr 
JlIonlllbl; (0. t.lk-l ~U1 nceed in Jqht the .1(·{crtili ... 4 
otre:l'ringofl hoother ... lf·fcrtilieed ,,[I.ntl,&od o'l'cnuceed 
"y .. lrifle the lD~~ plauts,-n of tho cor~dlDl ...... """-
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Set-ew80wenootbeleif-ferlililledebildrellotlieroillT-.lIN! 
XlV. wcrefcrtilMd.·itbpolLcIl from tbfIamoflowcrj IUldflom 
tbe -" IbM produoed, lII'lu·rertiu-I plallt. of lhe eighth 
(I:IlIDen.tioo.{gnuld-childrenoCHero)weru raiIII'ld. iSeoreralotl,/'"r 
8oftn.onthe_plAIII.I ... cre~withpo]k:llrromth.otber 
ehil~1l of Hero. The -tiinS* rai.8ed from thit e .... mroy be 
COIUIiJcrodMtheoll'BpringoftheunioD of brothcn and lislei'll. 
The teiluit or the oompotitioo botWOOD theM h·OM!. of I(lO(llingti 
(nameJl ..,.lr-rcrtil~aodthooffBpriogofbroUI(ll'llalldli.tel"l) 
ilgil"coiothefollowingtablo:-

TA BU: XYl 

I 
~: 
" 
::1 

I 

'" !:I 
'" 

Tlle uc~hcightofthethirtOOOIll'l]r-tcrtilL.edgrall<khildtC1L 

of IIcro il7U· 76 inche., AIId that of thograndehildnm f'rMIIIi. 
~\)etwoenthe.e](-fertilieedehildreniI74·85;orMlOOto!l1. 

BntioPotIV.oocoflbee~plantIJgre"oolJtoabeip:htor 
U;ill('bwjand iftilillpla.otAllditIJoppooClltal'flnruekonl,u 
YODld b& Ille tal_ p[&n, tbfI a~ height of the erta('l[ 
rlantIJ~,butODI1b1arractioDot&lliIICb,tbatoftbelj(!lf-

E 
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rertllill8\lplllnt&.1tilthererOl1ldt"l\rlll.t.~bttWl)eDth. 
IICIHcrtiliolcdehiWrenotlleroilidnotl,roIitloslflJ'bencftciaietrect 
worth notke; and ,tillverydoubtful ... helnerthilllOf\llii1't "lllli~ 
tan be IUriootwlDt,rd,. to tbe factor t.rotl~N and -.n.e ... hning 
brenunited, (or the oroiuaryintEn-1'OfOoI>'d pWitil of thelle1't'rsl 
~1I~ftI g.;DcmtiuDR mun often M1'C breI! dcri...oo from the 
IIninn o( hrothcr>land lli>tel'll("" .hown In Chap.l.),and yet aU 
of tbeD! were gn.t11 Rupe:nor 10 the ..elf·(crtili.ed p111lt&, W. 
are then,lfore dri..ea to the _ridt'n, which we nil ..om _ 
Ftreao.-tnm.!, that lIero tranlimillel! 10 itt oftspnng I I~ 
oou_hln\inuada,ltedforeel{·(ertili ... tkm. 

it wOllldRI)ll<.'a.T thAt the l\Clf-fHliJioeJ dc«endl.ntA ofUcro 
h.ne nut only inhcritod from nero I I'0wer of growth equal 10 
throt of the ordiJJary inten-n.rd pla.n.u, btl! have ~ more 
("rillewben alf-r.Ttili.ed than i. uaua)-.ritb the plantaof the 
)ol1).Ient.peeie.. The IIowen 00 the ... If·fertiliBed r;n.ndchildren 
ufllero In TilLie XVI. (the eighth !-"('lIeralin" or II(!lf.r"rtili1J.ed 
Illlut8)werefcrtilUoodwlthtbeiro .. -u,,,,,lIf'n1ud l'rodueetiplent,. 
of !'aI_lot, teD 01' which (lh0u8h tltiM ill too f~w • number for. 
_to'~}('!(mtained6'2-UJl('rNI_I ... _hi¢lI:'r ... el'll£C 
th.D ..... ot.ervedin.n,.other_ .. -ilhlheH:lf-fertili .... ~lpJanu. 
The Mlhen! I'roducod h,.lbe<oe IleIf-f~rli1i-' grandchildren .... eN 
.IIJO all well d .... ·c\0J'f'd .nd oontaim'<i .. milch poll~n .. thOlMl 011 
tboiutert'~lllant.oI'lheeort"l!t'polldiuggl'oe"'tion;lI'bereat 
thiIJ 1I'I1/II lIn1.the l'8IOII lI'ith the onliuar,. Iflf-fmil*-1 plant. of 
the later j;('nerationl.. 1ro'e .. erthel_ IIOme fe .. of the nO"'~n 
,1f'Od-t I". the grano.l('hildren of lIero were $I.i¥hU,ID01Wrotlll, 
ilke tholleoftho ordi",1'J' IJelf_fcrt.ilillCdplanlllofthelatergeoera­
lion& In order not 10 r«ur to the ~uh,luo.:torfertiJity. I may ,dd 
that t .. ~nty-one IJelr.f~rtilllJCd eIIf"'UleI<. ~pontaneowd,. IlroducW 
It,.the RN't-graodcl!.iidrcn of Bero (forming tile ninth !;"oeratioa 
ofoelf·l'trtiliIW plr.atll).anntaiDOOOIIallaYI'fa¥l!417111.'eda; aDd 
Ihill ill .. high an. a .. enp .. the .,If-r.,rtililed Bowen of an,. 
gelll'l'1Itionusuall,.yil'lded. 

8o"e,.lnow('J"lonthe!l(llf·~rti1i ... ~1 jl:ramlchildl'l'n of nero In 
TableX\' l werofurtili/ll'd .. ithpolleufl'Omthe Amefto .. C1'; and 
the -'hop ...-J frot'll theta (Ifr .... t'"1l"-nddtilJ..en 01 Hero) 
formed the ninth aelf·lOrtJl.ioied ~,.tioo. Se ..... loI.her80 .. en 
\Hre~"';lbl"'1\(,nl'romllIQthcrf:TUldchild,/JOthatlhe1 

,,,roy he I)C)IIKi<ienxl a~lhe offHrriTlj:'of l'rothcl'IIlI.ndaiAtel'll,lI.11d the 
...,.;>(1Iillj!llthu8ra~ITllAybe('ftlk ... ltheidt~great-gr'IInd­
children. And 1&81.11. otber tIo"',n ..... TIl r.'rtilillOO with pollen 
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rn. • dLttiDet .wek, and the -tUlip Ihut raIaeJ may be 
.. lledlhe~great.grandrhildnnLlnllly.ru;iuty 
to>_ .. h .. ttt.erernlt ... on1..lbe,lunl'ortunalelyplMlleo.lthe 
tIuw IotlI of -" (.fter they bad gcrmilPltOO on -00) In tho 
lIolbou.eintlMlmiJJJ,of ... inter,&IlJinODllllell_ofllUathe 
-'Imp (t ... cnly in nnmberofe.ch Icloo) ileeameToI7ODhea,lthy, 
_rro ... ingon!y.fo ... inchOllinheight,.nd.,eryf ..... tolb(oir 
pnlp!'l height. Thefl)llult, therefore, eannot be {ully trusted; 
&Ddit ... ouldbeulll!l .. togi.,othemDlUlurolDllnt.ind~tail. In 
orderlo.trike .. r..ir.n..,e~lIII~blo, l tlrlltexclu,lcdllJl 
tbtplaut.und."rOOinchesinhcight,thutrejeeting.lltbelTi08t 
lIDbet.ithY I)lant.. Tho -.i:r .elf·{ertililied thU8I(1n ... ore on ,,,, 
• .-erap 1iIj"!:!G inebet high; the eight interc-.J plant. 63"2 
kich;andtbe."8DOllehetta"~6.5·37h\;:"h;lOthat 
u.ere ..... noI.lllncbdiflOrenoebet ... oentbetb. ... .et.,tbe .. r_ 
Sartil.,1 rlant. haringalllight adn.ntage. 1'or ..... there'lIJ" 
peat difl".,ronoe ... hen OIll, tho plant. nnder 56 inehe. in height 
_ txdnded. Xor apin .. hen all tba plant&, bo....-er much 
• .....-&.l.nd nat-abT, ___ included. In Ih. latter _ the 
C"lm~I .... ""i.'~ ,..,elbe In_t a"t"e~ 01.11; .nd if tho<ie 
1~4'!1~ had been in allY marked manlllor .upenor to tile other 
t-ol,,!A, .. from IIIJ" furmer experit'lK'e I fuily expected they 
_!oIh'fl)bt:>en.l"uDOtbutthiuklhlllllOlOO'fOIligeor~ueh 
lIIp!riont, .. ouldhnebecnerideul, nohrithlltawlinglbo..-cry 
ubeallhy oon(litlnnolll"lOetofthepl"ula. No ... h'!lla~ ...... f"r 
.. we eIIn ju~, "'l1li dcri.,ed {rom interero./ng t ... o 01 the 
JftIIdehildl'6ll 01 HI'.tO,1.IIJ" rnorethan ... ben t ... o ofUl8ebil.iren 
_m-'. I ta~tbereronlthr.tlfl'n)andited,-.rendante 

"'I'eTVied from thel!OmmOn Iype, DOt ooly in aeqwringgreat 
powu otsrowth, and iD('~ fcrtilily ... hen IlUbjlletcli to .elf. 
i!rtilw-IIoo, but in not pro/Iti~ from a e .... with • distinct 
.aodi:jan<ltbial&tterr.et,iftrust1rOrthy,laaun!que_,M 
Ill .. Ibn, oblororT1!d in aU 1111 uperiment&. 

&ullln!!ry 0,. 1114 Grou;t}., Vigour, and Fertility of tilt 
~"v.I GmnalWn, of 1M eroIMd olad wlf-fertili-.l 
Plant. o/Ipl)lTlCf» pUrpllrM, togt/lltr 'nth IOlIUInliktl­
lQJItI0111 O/wr~ation8, 

ID till' r()llowiug table, No. X rlI.,1II·e 8l'e the (\V('mgp, 
Of aw&.n bC'ighu or the ten 8l1CCCiitih"a generati'lIIl1 (,f 
\lie inlt"f"('I\l!l",u and aelf·rertil..i.aed )lIRUlll, pilI) iu 

EO 
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l'(lmlK'tition lI"ilh each other ; and in the right-hand 
rolUlll1l W6 liB\"(\ tile ratiOi of the ODO to the other, tbe 
height of the interero.ed I)lana being taken at 100. 
In the bottom liDO the moan height or Lbe iMl"enty­
tilf'l'(l intere~ plana ilaho,.-.l to be 85'84 inches, 
Rnd that of the eel-culy-three aelf-fcrtilised planu 
66-0'1 iDCbe., or U 100 tu 71. 

T.I.lILil XVlL 
I~J>tIf7*'noa. S--rrI(Jl __ lI(iIt I~)rI 

tMT .. (J~i4rt .. 

. --.~- r~(=~~ €~ 
-l--..-.... ,~~ 'I 'j-'uo • Qt$ "IOe.; 

~rr.:i.",i ! 'I~l' ~ ";!.J .. IWlo;~ 
T1UnI 'T:i!ii,: 

--_ . ...,--+----
• h'~ • 'l"U 

_T."".,..P_;._w:_iX-'-t_·...!1 ) =~-= "_'_"'_"_" 
AI.~:,:=~} U ~.f<t 73 "'02 .too .. ., 
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Tho met\n height of tho !leU-fertilised plants in 
eaeh of tho ten gencrations is also sho"'Il in tho 
IM'<'Ompnnying diagmm, that of tho intcrcroMCd Illauts 
bt·ing taken at 100; and on tho right Bido wo see 
Iho relllth'o hcighu of the 8Oventy-throo intercrOMC(I 
Illnnu, and of tho 8Oventy-throo 8(llf· fertilisc<1 plants. 
Tho diffewnco ill height between tho croe.sOO and 

o..rn- .... .,~, 1100 __ ".i~h~ or llHo u-.d &D<I .. Lr-r.rtilJ.o,d 
plu.lool1"....".",......lAt"._' ... ral;o .. ;I~._hel'h'orthe 
<Noood pluu beiD, uk", .. 100. o..lh, rlgh' bod, I~. __ IoeI,IIu 01 
u.. a-.i ud .. 1r.r.l1.illMd pl ... ~ 0( 011 I~. ,..~rallo", toll", "".the. ,,,,Mow .. 

self·fertilised plants will perhaps be best nppreciated 
by an illustrluiun: If all tho mcn in a country wero 
on ana"cmgo 6 fe<lt high, and there wero somo families 
11'hich had been long and closely interbred, th ese 
.... ouhl be alm08t dwarfs. their In'cmgo height during 
ka gc:uerntions king ollly 4. feet St inches. 
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It !bould be especially ob8erroo that the a,-erage dif. 
fcl'<'lIce between the crossed aud IICIf·fertiliSt.'<i plants 
is 1I0t due to a fell' of Iho fonuer luwing gro"·n to an 
extroordinary height, or to a fell' of the IIClf·fertilised 
being ex tremely short, bllt to all tho croeaed 1)lall ts 
hnving surpassed their self-fertilised opponents, ,,-ith 
Iho few following exCO'pliollS_ Tho first occurred in 
thll sixth gencmtion, in which the 11I(.lll t named" llero" 
appeared; t\\-O in the eighth genemtion, but the self­
fertilised IJlants in tbis generation wen! in an anomalous 
condit ion, as they grew at first at an unusual rate and 
(:onquered for a time the opJlOlll.'d crossed plants; and 
two exCt'ptiolis in the ninth generation, t1lOugh oue 
of Ih~ plants only equalled its CI"088ed ollllonent. 
'fherefol'<', of the se,-ellty-three croesod plallts, wty­
eight grell' to a greater h~ight than the self-fertilised 
plnnts, to which they were opJlOlll.'d. 

l n tho right-hand column of figures, the difference 
in height ootWl'C1l the croSl!od and self-fortilillOd pllluts 
in tho 8u(."(:cssivllgellerRtions i8800n to Iluctuatomuch, 
us might indccd. have been el:pected from the small 
number of 1)llI.nts measurt'(l ill eadl generation being 
insufficient to gi\'o IL {nir a\·erage. it should be 
remembered that the abeoluto height of the plaots 
jroCi for nothing, WI each pair Willi. measured as 
80011 III one of them had twined up to the summit 
or its rod. The great difference in the tenth genera­
tion, \'ix., 100 to 54, no doubt W88 part ly accidental, 
though, "hen these planl.ll wen! weighed, tho differ. 
ence \Ins evell greater, viz" 100 to H. Tho smallest 
Illlllmnt of difference occurred in the fourth a lld the 
eighth gellcrl\tion~, nnd tllis WIUI apJlI\r<'iltly due to 
both the crossed and self-ferti lised 1)llIut8 having 
become unhealthy, which pre\'(:ilted the fonner attain. 
iug their Ilsual degree of superiority. 'fhia 1I"8.!! an 
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Wlfurtllllatu eircllmliliUlC'f', hut my {'xl'l'rirll~utJ were 
n"t thul ,-itiatoo, 4S bulb luU! of "lunU! \\~ru ~xllOlk.~1 
to the &ame l'Oliditions, lI-hether fU\'ullrabie or UII­

linuumblc_ 
Th"re is reason to belie\'c tlmt the Hu"er!! of thi" 

IINIIIIU'Il, whell gro"ing out of doora, liN! Iml!itunlly 
('I\l&10.'(1 by iU8l'CLg, 80 Ihut the firat 8eediingB which I 
rul",,,-I from (lurdlllilCd Bee<1s weN! probubly the olfsllring 
1)( II CTUtIi, 1 infer that thii! ill Ihec .. .8(>, firstly from 
hUllIblo-l.Jcc.s Ofll' lI ,"iaiting the nOIl"era, and from III \! 
quantity of POllCl1 left by them 00 the lIigllla/J of i!u('h 
dUll-en j and, 8t'Cuudly, from the planUi rnioed frow the 
lIUlle lut of 1I('(..u Hlrying greatly io the oolOllr of Iheir 
d"lI"c,"",!"ur a/J1I-e IIIUt Il hereafter see, thisimlicOilell 
much intcl"CI"t*"ing.- h is, tilerdure, rcmarkalJlc 
that the plAllts rni"ed by me from flollera IIhich IIwe. 
in all probaLility,lIdf.(crtili.sed for the firattime ftftcr 
llIAIIy gcneMltiollil of cl"06iIing', IIhould have bcl<>u 80 
lIW"kcdly infcrior ill height to the intctCruBSCl.l plUnliI 
M they ""Crt:, IlIl.mely, I\jj 76 to 100. All tho Ijluntil 
.. hich were aelf-fertiliaed ill each lIuooecding gcncMltiull 
JaeeC8lilU"ily becamo much llIore clo.ely illlcrLred in 
the Iller than in tho earlier generntionll, it might ba\'O 
been e.tl)(,(·ted that the Jilr",rence in h<-ight bdllet'n 
them and the cnJ8iC(1 plullUi would ha\-e bronc 011 ill­
croaaing; but,8U rllr i& ILLiIl from being thu Ca/J(', that 
th .. diff,"l"('nCt' bt:t\\'t'{'l1 the t1\"O &CUI of Ilhlll t.s ill the 
"'\'l;'lItb, l·igblh, and ninth gcnemtiulIJI lakclI togcthcr 
i~ 11'18 thun in the fiNt lind second gencl"illiuns together" 
Whcn, howC\"cr, we remCl\lber thnt the IIdf-frrtili>lC(J 
Iud c~ plnntil are all dese<'nded from the Mme 

color" .. ,ulOtbeirel" Imnl un""" 
i"""'·".tlOdt.otao,.".I"roIII.UotL,", 

-~ 
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moth('r-plnnt, that many of the el'088ed plants in each 
generation were related, often cJ08Cly related, and that 
all were expoeed to the lame condition3, ""hich, Ill! wo 
shall hcroofter find, it a ,"ery important circumstance, it 
is not at all eurllrWng that tho difference bet,,"een 
them ehouJd havo somewhat dec.rctU!ed in the later 
generatiou.s. It ie, on the contrary. an astoniehing fact. 
that the croaed plauts ehouJd hayc been victorious. 
avcu to a slight degree, O\"er the sclf-feniliaed JIJanb 
of the later generation!. 

The mnch greater ootlBtitutionai vigour of the 
crossed than of tho aelf-fertiliaed plants. was pro\'oo on 
fi,-e OCQUIions in varioUB ways; namely, by exposing 
them, while young, to n 10'" temperature or to a 
Budden change of temperature. or by growing them, 
under very unfavourable conditione, in competition 
with fllll-grol\11 plnnts of other kin<is. 

With rOllpcct to tho producth'enetl!l of tho cf'06SCd 
Rlld &l.' lf-fMtilised plallts of the 8uooel!8ivo generations, 
my obscrl'll.tiolls IlllfortUIIRtely were not mado on 811y 
uniform piAn, rmrt1y from the wallt of time, and partly 
from 1I0t IlIl.ving at flI"8t intended to obscn'e more than 
a single generation. A lummary of the results is here 
gi"en in a tabulated forni, the fertility of the croesed 
plants being tuken !II 100. 

ll"'" Otflfmli<><ot/n"'IIMfd aowl -rt-p-nili • .Jl'l ... t. 
~,.,; .. _~itto. ..... tl", ... "otltr"---SUt,.-IITe 
CIIP"IietI produeed from lIo..-enOD.II~ cl"OlRd plaulll 
f"rtili..,1 b111Ollenfrom adi.tillctpJanl,and fifty-live 
('lIr-u1/!11 produoed from IIowen on /I.-e .eU·fcrtilitod 
planufcrtil*'<1 b1theirGwupoilal,oonWooiilOOdll 
illlhopropGrtionGf " • • •• 1001093 

.t'ift1··ixlpontan(ou>-11F('1r.rcrtil~('lIJlllIJe.OD. 

thoahove/l~ec~I'1'IIu.,andtwent1·/I~11101lta­
IlOOUflI1llM-rcrtilile<l('lIllIuJe.oathe.bo.-e/l,.eaelI-
fertililled plaDl~, yielUffi I(.'eds in tbe proportMla or. 100 to 99 
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Coml.>iningtho totalnumoorofcaplUl(lllprodlloed 
l".th_pllUllJ!,ludtholYeragenllmoorofllollf.'dain 
cach,tholbovec~lndfIClr·rertllieodplluta 
fie\ded-te in Ille proponioa. of . . • • lOOto&! 

Otbcrplanta of thwfintgenerr.tion grG1rIl nnd"r 
DDral'<lUrtli>lo oonditiorus and epontBneouely eelf-ferti-
liEd, yiolJOOl!EJI.ld.iJ in theproportiou of. • . lOO104~ 

'TAir<J O~erul"""/.........a",od"If-lrrt,Jj __ Pl .... ll. 
~ Clpm"'" eompared with IJelf·fcrtilieod ClIp-
11Ilsoontainlid iJOOds in the ratio of 100 to 9-1 

Anoqual numberof~1lIlIi.1Il1f-fertililiod 

plants, hath IponlalloouslJ' Ielf-fertililed, prodUO(l(l 
capll1leilinthe .... tioOC ...... 1001088 

Andth_CIl])fJul(l1100ntainodeood.sinthoratioof. 1001094 
Combining tha.o data, the prodllCU .. etlOI!8 of the 

=--l to the IIclHertililJed plants. both IlpOntane-
·>1IIIYlI!lf-furtiliaal,WM&III. • • • • lOO1o&:i 

Jo .... rtlo OtJlC'ajioft,!/~and"'If-lrrjill __ Plantl. 
-c..p8l1let from f10wcn on the c~ plants ferti­
tilled by pollen from aoothe r plant. aod e&pII.uo. from 
Iknrmon the EC-furtiliaed planta fertiliaod with their 
0TlI pollen, ooulaiood IIOOda in Iho proportion of 100 to 94 

}'ijllI O"""""ljQn f/~ a"d "'If-lertuittd /'l ..... t •. 
- 'Thec..-!. plante produeod IlpODIanIlOUAiy a nat 
IIlIIIIlmlllOr'8poda(not.actuallyoonnted)tbanlbo 
tulr-rertiliaed, r.ndt~oontaiood.l!OOd8inthopro-
l<>rtiUllof l OOtot:l!i 

Ki~IIo (}nonoJ.w...'1 ~0IMd IlIldHlI-/trtiliwl Pw.~LI. 
-Foort.een cro.ed planll,'])QQtaooonaly aelf-rcni-
-.l,anJfourtoonIl(M-forlililodplanulpontaoooUlly 
1I!If·~rtI11aed,yieldod capmlOi (the avcl'lff6 number 
ol-" pcrcaporulo not t.-.illg boonMl)8l'!afuoo)ia 
&beproporUonoC. • 100 to 26 
PIuR"tkrot>td/~Il.:n.witloal..u. &<>t,,_­

,...rtdlO'il~inlercl'Qf"d PIuRII.-Tboof[&prlngofini(lr­
..-I plant. olthonillUI gClIerr.tion,ero.edbya 
&.II Roek, OOQIpared with -plarJu. of tbe -.me &took 
.1en:~durillgi(lllgeool'ltion&,both""'ofplarJu 
left ollOO'Cred IIlId natun.Jly ferlilWod, produood 
~by ... eigbt.. 100\051 

We lee in this table that tho cfO!W!d plants are 
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al.-aYI in lOme degree more I'rWucli~e tban the IleU­
ferti lised Illants, by .bale"!'l Itandard they are com­
Jlf.n:!d. 'flit' d<'gn!fl diff'cl'l g'ret.t1y; oot thit tleJll'u.ls 
crueOyl.ou "'hether In Iverage "-N u.ken or Ihe ~ 
al(Joe. or or the eall8Ules alone. or of bolh ("(lmLine<1. 
'!'he relative Illpcriority of the el'Ol8('() pinna i8 ehiefly 
due to their producing a much greuter uumber of cal}­
lul<'l, 10\1 lIot to each C8ll1Jule c.,ntaiuin~ a largi'r 
an!rnS'0 !lnUlt,,:r or IIC<'da. For inltallC(', in the third 
generation the el'08lJC(lllmlllClf·f..,rtili;!l'(1 pltmtl pro­
duced ('8 ll1ulOi in tbe ratio (If 100 to :kI •• -hilll the 
-It in the cal'"ult'41 00 tho ~_~l 1,lantt .. ('ft' to 
IbOl8 on tho .. If-fcrtiliKod IIlan~ "lIly u 100 to 94, 
In tho eighth generation tho efilltll'lit'l on two flCU· 
fcrtiliIeJ IllantJ (nut ineluJt~1 iu the abo,'e table). 
gl'OWll in II:parate pub anJ thOl nl.1 1D1~tletcd to Inf 
compNitivn, yiel<h.-'t1 the laq.(t! aremh'8 lor !j' l 1M'('()a. 
'rho 81llnlh'r number of earlilult.-'!I Ill'O(lU/:etl by the I(' lf· 
fcrtiiiJ(-'o:I Illflna may be in plrt. but not altogrth!'r. 
altribut(.,j to their leacned sizo or hdght; lhit being 
chiefly duo to their letlllelled oon$titillilonni ,-igonr,1O 
that they W('fC not able to compete "ith the ('1"(>11&'(1 
IllaUU groll'ing in tbe -.me 11Ota. Tbo II:'OOs I'rOOu("bi 
by tbe en......:1 BOll-en on thl.' I.'I'OIIl'd IIWII .. ..-ere IIf>I 
,,1"'YI b{-'8."ier tban the llelf-fl·rtilifl;ed IK-'t-'(U 011 tbe 
I('If.fertili.lo!odlllant .. '1thelighter~,.bl·tllf·rl'ro­

dul'ed (MIl el'l.rod or lelf-rertilited 8",""(,),., g.·nerally 
~inaled bef,.re the bruier III!-'eds. I lILly add th., 
the Cf'I*('-'(I plants, .·itb H'ry ft· .. ('X(-'('jllioIl8, fio1r('J"('<1 
before their IIl' lf-fert iliSl'd opi'lorl('nlt, III might bl\,\"o 
been uJX'Cted from th!'ir grefttl-'r Ii!'ight Ind ,"igour. 

'fhe illlp.irro ft.-'rtility or the IeIr·f~·rt i lilKlll "1'UIII.· .. 
• 110"11 in flllother way. namely, hy thtir IIntht,l'I ht·i llA: 
tlUlIJlrr than thoee ill the Rowen 011 the eroued pllmta. 
Thit "'" tint oblel'Ved in the k ,'enth t;'elleratioo, bus 

© The Complete Work of Charles Darwin Online 



tiUlUlA.1lY OF Oll8.£Il"ATION8. 59 

wily ha,·eoocurrOO. earlier. Se,·eral RDlhera lrom 80, .. era 
Oil the cl"OllllCd and eelt-rertili&ed plante of the eighth 
gt:Deraliou lI"ore oom)MU"ed uuder the wiCfOllCOpe; and 
lbuiefrow tbe former were general ly lonb'Crand )Jlaiuly 
broader than the antbera of the selt-rortilised plants. 
The quantity of pollen contained in ono of tbe latter 
."ns, lUI fnr lUI could be judged by tho eye, about half 
of that contained in oue from a crossed plant. The 
impaired fertility of the self-fertilised )Inllts of the 
tigbth g<'lleratioll lI·as al80 shOll"n in another manner, 
Ifbl('b may often be oheen·ed in hybrid.--lIamely, by tile 
Drill-fanned f101fera being sterile. For illitance, the 
fifteen firat f1o."eraon BIICIUert.ilised plantof oneolthe 
later gl'llerntiolU! were ee..refully fertilised with their 
o.-u pollen, and eight of them dropped off; at the IllUDe 
time fifteen Ro.·en 011 a ertll!lled pmnt groll"iDg in the 
!!lime pot lI"ere sclf.rertili&ed, and ollly olle dropped off" 
On tll"O other erossed plants of tho same geucrntioll, 
!IC\·ernl of tho earliest. ROII"Crs were observed to fertilise 
theIDlICivcs and toproduee CIlpsules. In the IJlants of 
the ninth, find 1 belie,·e of fIOme pro,·iolll generations, 
vcry many of tho flolI·en, WI alrendy etated, were 
Ilightly monatnme; Rnd thie IJrobabiy WII8 oolllle<:t(."d 
.ilb their letlllCned fertility. 

Alllho IICIr-fertili&ed plallte of tho 1IC' "ell th genera­
tiun, and I believe of olle or lifO Jlrevioue generation-. 
I'ruduced DOll"era of C.l.actly the same tint., namely, of a 
","h dark PllrlJle. So dit! all the I)JlIlltll, \\ithout any 
tlt'l'lltion, in the th ree succeeding generatione of self­
f"rtili!ied plauta; lind ,'ery wallY wew raiacd on flC(.'Qunt 
(,f oiher eXllCrimente in progl"Clli 110t here reeonletl, 
II}" ntt('ntion WfIll first called to thie filet by my 
procner remnrking thut tlJ("'ro was no occaaion to label 
thl' 81:ir·f~rtilil!ed planta, fill theyoould IiII1"aye be kJlll""U 
b~' their oolour. The HO\ll·en were as uniform in tint 

© The Complete Work of Charles Darwin Online 



GO Cau.IL 

as thOle of" , .. i1d lpeeii'l growing in a atate of nstllre; 
wlieUlcr tho same tint occurred, aa i. IJro .... ble. in the 
earlier generations. neither my g.l"dener liar leU could 
recollect. The flowen on the plants lI'hich ","ere 6m 
raiSC!d from purchased aced, as well as during the 6rst 
fow generations, \'(lriod much in tllo dCl1th of the 
purple tint; many were more or ICIS pink, and oem­
ai()ILI.Uy .... bite Tariety appee.red. The cl"08lled plantl 
continued to the t~lllh generation to ,'ary in tho ItIme 
1118110('1" fI./I before, but to I\, Ill\lch Iw degree. oll-ing, 

probably, to their having become more or ICIII dOllE!ly 
iDler-related. We must therefore attribute tbe extl"l.­
ordinary uniformity of oolour in the flo .... en on tbe 
IJillott of the !e\'{'nth and lucooodillg IK'lf·fertili.sed 
generatiolls, to inheritanoo not having been interfered 
with by C~ during !Ie\"eraJ l'rt'lCCding generAtions, 
in combination ..-ith tbe conditiollll of life having been 
l'ery unifoMU. 

A plant appeared in the sixth telf·fertilised gen(!rft· 
tion, named the llero •• ·h.i(!h cxct'eded by a little in 
h(!ight ill cfOlllled antagonist. and .·bich tnMmitted 
ita po ..... eN of gro.·th and incn.ued telf-fertility to itt 
children and grandchildren. A CfOIII bet ..... een the 
children of nero did not give to the grandchildren 
any advlI.lltage Ol'er the selt·fertilised grandchi ldren 
raised from the self-fertilised children, And u far as 
my ol..en-ations can be trusted. which ..... ere made on 
very unhealthy planla, the great-grandchildren raised 
from illtercrouing the grandchildren had no advantage 
o\'er the seedlings from the gra.odchildren the llroduct 
of continued IlelU(!rtiliation; and • hat is Car more 
remarkable, the gree.t-grandchildren raised by cl'OIIIJing 
the grandchildren lIith a rreilh .took, had 110 tW\'antago 
o\'er either the illlerel"QlllM!(\ or acH,fertili.sed great­
grandchildren. It thus appelll'l that Hero and its 
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descendants differed in constitution in an extraordinary 
manlier from ordillllry Illanl8 of the (ll'ellCllt spc<!iea. 

Although the plautII raised duriug ten 8ucce!ll!ive 
genern.tioll.il from el"OllSe!l betwoon distinct yet inter­
related Iltan18 almOlJt innlriably excoeded iii height, 
constitlltional \'igollr, and fertility their !!elf-fertilised 
opponents, it hus Ot.'ell prm'ed that soodlings raised 
by illtcrcf08!ling fl owers on the Slime pillnt ~re by no 
mCflIlJ HU llCtior, on the contrary nre somewhnt inferior 
in height and weight, to aocd.lings mised from Rowen 
fertilised with their O1\'n pollen. 'l 'his is a remarkable 
fact. which ~ms to indicate that 8C.lf-fertili.sation is 
in lOme manner more ad\'antagoolls than eroui ng", 
anless tho ef08il brings "ith it., as is genern.lly the case, 
lOIIIodccided and preponderant oo\'antngo; but to this 
lubjectl shnll lOOur in a futureebapter. 

The benefits whieh so genemlly follow from a 
eroes bet\\'oon two plants apparently depend on the 
hl"o Iliffering somewhat in collstitution or ehameter. 
This is shown by the socdlings from the intcrcrossod 
plants of tllo ninth generation, when cros&ed with 
pollen from a fresh stock, being IL8 superior in 
beight and almOflt IL8 snperior in fertility to llle llgain 
intef('f08..iC(l Illiints, as these latter " 'cre to seedlings 
from ICIf-f ... rtili.aed Illanta of the corl"C8ponding gene­
ralion. We thus learn the important fact that th", 
mere act of crossing b'o distinct lliants. which are 
in IIOme degree inter-related and which hnve been 
long subjected to lIearly the ilI!.me conditions, does 
liul!' good as compllred with that from a Cf08iI betwccn 
planta belonging to d ifferent stocks or f~m\i lie8. and 
which hftl'o been subj ected to somewhnt different con­
ditions. We mny attribute tho goo:l deri\'ed from 
the cfO&Iing of the intcrcrQS8(>(l plants during tho 
~ Iucce&;i\'e generations to their still differing some-
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,,·hat ill constitution or character, 88 W88 in(lN!d l)roved 
by their f10wcrs still differing somowhat ill colour. 
But the several conclusions which JURy be deduced 
from tho experiments on Ipomooa wiU be Dloro fully 
considered in the final chapters, after all my other 
obsermtions ha\·o been gi\·cn. 
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CIL\PTEU III. 

s.~n."""CLK,O""'UI .. cc..,L.uU.T"'nc. 

)lh.-J .. ]u_;~bl, .. igoar, ..... renUh1ofo .. _l.nd .. Lr_ 
'.o1!1J.tJ 1,10111. of UIO HAt rou. (IlRl""tm-AI'I'_""OOI of " 
..... , Ioll~ IUI,\ bljrhl,. ~lr-r~rtIM nrkty-Of'''f'rlaI r,.,.. " _ 
loot ....... LI..fenili...J,.w.w-t::.IIdruer._.,u..rr..Ii-... 
-I:~ of er-"IIIII s..-n .. lbe _ ~ .. 
)1;",,, III_OIcitalia ......,....., ... porbIly of u.. en-.I 
plNllI-.:lrertaot.-:PIl'.,..-enoalbe_p .... , c.~ 
_u...n. 1'11]",_ l'.n-1iIII t.hapogo_ \"OUIik·lh .. 1I .... DW1_ 
",~~""...JlIli---s.J .. Ioo-'-on,.._ ........ ~ __ oIl1 .. ~pIaa .. ..,. ...... 
_Tl.""b. ..... I0. ... 

b tho (,ulliiy or the Scrophulariaccro I c.xp<' rimcllted 
00 ' Ilo'f'irl in tho . il[ £oliol\-ing genera: Aliwulu.., 
ltip;ital i3, Calceolaria, l .inaria, VerbMcum. ant! Vno­
d .. lIia. 

II. "CUOI'lIl'L.-\IllA.C}::'E.-lIll11l"LCI t.rTlCtL 

,... p6N1t11 whKb I rai",-..I rl"(llQ pal\''-al-u .... ritd ~tll 
.. the eoIoar ol Ihoir tIow'era, M) u.t hardl, two illditi<!uala 
nn quite aljke~ the cwoIla being cl all ahMIm of rcli01l', 
.itIltlMlIIQIIt di\"e ... 6edhlotdlNoCpurple, crillllOll.O..u~, 
ud 0>f>JCI'1 brown. nut U- plantll dilrcn!d ID DO otbt. ... 
n-pert.. Tbe ""'"' .. t.ftI e'lideat1! ~11 .... rted fot r;·rtil __ 
tM.bytbeA(l:l'llt'1ofill.lil!JtU;ao.linthe_oIatiOllelTallk<:1 
~ •• V, """'. I ha", ... "tehedbeal!entcringthell<)lI·eTII, lbIlN 
ptllq I,",ir t.clul ... ell dUliwd .nth 1101l4!u; Ilud ... hNI Ihey 
.~ llunl!M" fio"'('r the pollen 11M licked ofl lheir ,*1uI by 

• I .... t ..... · .. 1 .ptd ___ lib Til" 80.0 __ Ith muel. reo.l hUI 
... ~...ty"""'u"""lI~w ... "'~ Kew, t..",n uamed 1.01 bon.lo:ulturi.oLo All 
-.& I" 11, .... taf,· ..... _ lhot Tar. Yllllnpna. 
""rall_d,-IJI.lW.--
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tbe hro-llrped .tigma. the lip' of ... hkh are irritable and clole 
like. foroclJll OlllbollOllCU-graUIA. If no 1)Ol1en I. eud'*id 
hetwcell the lip!, tll_ Olllln again .!'ter • time. Mr. KitthClH'r 
hMilIgeuinua!IUPIaiDed· theuaofU-IDImIIDIIlIlta,IIIIDf'I,. 
topre_ltbelel!-fertil;..,tioIIoIlbe~.lI.beewith 

no pollen 00 Ita I.ck eIItc,. a Ik>wer It 10000hei the Itisma • 
... llith quJekll do:.N •• nd when the bee Mimi dWited with 
1,,-,lIell. it call loave nOlle on tll6 atlgm. of the.01O lIower. 
8111,..1000,.. itente:r.lUllother fIower.rlent, o(poUm ia 
IdtDl1the.tipGa. ... w.,b1rilIbetb_~(erliliMd. N_~ 
1.lII'1_. if m-:t. are aduded, the fIonra femu. ~Iw. 
J""rfoctl,.Dd \lroduClljllcutlDf-'i but 1 did llot..,.,ertain 
... bether llU. il!c!rottOO b)' the BtameollDcreuiDg iu Icngth 
with .~h'D('iDg •• or by lhe bendiog down 0( the patiL The 
cbM!( inler.t ill. ml aperiDleDt. 011 the JlftIlIeDt ~ JM. iD 
the'P1lO1l&DCeiDtl!efoorthllelf-fcrtililedgeoeratioaof. 
\...ne!)'whleh bore)arp peculiar]y-tJOlouredOO1l'('~aDd grew 
toagnalerhelgbltla.n UleotbcrnrietM., illib .... ~ 
more hl~hl, .If-fertile. 10 that !hili Tarle!1 n:.embiN !btl 
pl.nt l'IIII*I lIan .... hlth .ppeared ill. the mtb .11-fcrti~ 
generation of 'pomcea. 

SomeO ..... enoaooeo( tbep1llllta raI.edtromtheporclta.d 
__ .-ere fertililled with thei:rown polIea, aDd otberIOlI the 
ami! plaut were ~ ... ilb pollen from. dQtinct. pllUlt. The 
aoodIIfrolDt ... c]vecaPluloithUlrrodueed ... etelll~ln 
IePlrate .... lch·g .... forOOIllI)llnIlOD,.ndthOlOfromtbeliJ: 
c-'. caPlulN appl!&l"ed to the ere banlll more 1lIl_ 
than too. from the .u: ..u'-fertiu.ed car-uJea. But ... ben the 
-" were wdgbed. 0- !'rom the ~ capmlN JmOaDtf'd 
to 1'00 grain .... hillitoo.afrom thelelf-fcrtilillol:ltallllulel 
\I'creon!y 'SI grain; 10 that the fDrmer",crll either hoa.,ler or 
more nUlPefOU!.han the IIlIu. ill the ratiDo( 100 to 79. 

c:r-aaJ..J,f-/..-tiliMtl p!'alu(1lw f'irt4 r;-..l .... -lla'l"illc 
.-ruined. by "Ting~ and .elf·r .. rtil ..... ~ 011. damp 
.. ud. tn-t thcl germina\lld IimoltaDOOual" both kiDIb! were 
thic:klYlO1I1I on oppoliUl udlll of. Im:lad .nd I1llher .hallDW 
1)111.; 10 that the t"'D ICtI Dr feedliop, ... hkh _ Dp .t thII 
_time,'Iff!re~I-;enoo to the _ UDr.'tOIUIbleeoodi~ 

Tht. ..... bW IDI"lhOO of treatmmt. lout IbI..~ ..... ODe ~ 
the tint on ... hkh I el[Jlcrim~nted. When the~ -'linp 
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_oulUI.,.eragehalfaninehhlgh,theaelf-(eri.ili!Jedo _ 
_ oaJ,. a quart.er or aD ineh high. Wbeo gTOWo to !heir full 
I!oBptonJcr theabo .. eunf.,.ourablecoudili0D8, tbtlfolU"tallelil 
~ planta a1"(l~ 7·62, and the foor talIOlt.eU-fcrtiu.d 
r-·l!7inehelinhnight; orulOOto77. Tcnftowcrllontbec-' 
pIaobi were run,. expanded before ODe on IbtI .elf-ferLiliaed 
plant.. A few of u.- planta or both lowwere tnnaplan\ed 
b!\Oalargepotwlthplcnt,.ofgoodea.rt.h,andthel&lf-fcrtililed 
plant., not now being IUbjectedto 1&_ competition,grew 
dllrin,glbefoliowing)"GlIutallulhec~II)Ia.llta;bul 

rr.:.o a cue .·hicb follOW1 it ill d oubtful whether the,. "WOlIld 
1Ia .. 1oog ooutinned equal. Some Howerll on the e~ planla 
"ftn) ~ wlth pollen from another plant, and the eapuiell 
Ulu produced contained a.ralher grea.lerweighi ofllCed than 
lbo.OIlthflaalf-fcrt.Hi..edplantaa.ga.in l&lr-rertil.i.ed. 
f'-" NdItif-/erWiWl'14,,"rt lM s-.J Geoo....u,:"..-Seed.. 

rr.:.o tba fonl8lJing p1anla, fertili..t. in the maDD(II" jUlt. IJtated, 
_ .-0 00 the oppollite llidm of a amall po& (I.) and m.IDII up 
erowded. Thlfourtall.te~ ~lings, althetimeof 
~ring,.,.e~ 8ineba. in beight, whil4t the fOllr lallml 
1tIf..fertiu.d plant. a.-enpt onl,. 4 IIICh_ C..-!.-'a _..,..-n by IhemlleJ .. m in allCCOlld ADalI poi, and eeI(­
h1iliIed -" w_.own by tbemeelVtlll inaWrdllMll pot.; 
10 that there ..... no competition whaleTer betwoeu tm.e two 
... /'ien:-rthelc. the e~ plauta grow from I to 2 
_bNhigheronlUlaverageth&utheaelf-(crti!iaad. Bothlota 
lookedeqnall,.Tigoroua,butthee~plantilfloweredearlier 
md ~ profllllCly than the _1!-ferLiu.ed. ill Pot L, in wbich 
IMlwoiotllOOlllI)(!led with ee.chotber, the c~1 pJa.utafloorered 
hU &lid produoad a large number of m.p6ulo., whilst tbe 
.'-fertiIWld produoed only nineteen. 'The oonlentll of twel"fO 
~ffOlUthee-tllowerlioothe~plantll,and 
oltwel..-em.I_ule.frow.elf-fertiu.edflGWer1lonthe .. lf-(ertilietd 
pIan\ll,.·erep~ in .tepa,.1e wateh-gl-.- for oomp&ri.on, 
.... the ~ -t.e _ed more numeruna by half !.han the 
e.tr-Itrtiliad. 

The pIaD .. on both lidm of Pot I., after the,. had lIlI!ded, 
_ eu.i down and tranlJPJa.n\ed into a large poi with plent,. of 
pi. ea.rth, and in the folluwiug 'pring, when they had pWD 
"'11. height of between 6 and6ineho., the two lotII wcre equal, 
.. Ol'nImd hI a !Similar e:a:periment in the lUI gcnuatioo. 
s.t after _ woeD tba er-a pJa.nt. eu«ded the .If-. 
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renw..J _ .. 1M oppaale ... 01 .. _ pot. t-.p ..... 
_ri11O .... tadtotpel_be(UI't' ...... ~wer.Rlt;.:ted 
~ftrJ·l'erellOlllpetJtiuD. 

,""-"' -' ""'-{mil ... n-h t( LI., 1'\inI 0-,_._ 
L"-l-",.... ..... ~"... .... _...,~ .... 
rn..\bI.II·~ pIM~oItbt ... jll!llmltx.. ___ 

thickly on 0ppo..Ile .... .,. of • _II rot, No. I. The two tal*' 
pla.nla oa flllCb aide Yere IIleMUf1IIl wr thq had 8uwnro., and 
\.be two~ __ 12&Dd7tIIlCbel.-.I the two _f. 
Certil ... _8and~liachelinMfgbti lhIItla,ba tbtl'SUooi 
100 to 00. TweIIt, lIowen _ the e.-I JIWlIa wue -.m 
e_landpl'oduooiltwcntrc.plUlel;tenor",hiehoontalnoo 
j'SSp!IJlIwelihi 0/ ...... ThirlylowuuII tb .. elt..fertiliad 
plaala '"" ..,ua. 1IIlC..fertili.d _ ,.od..J t_IJ.cs 
.,..u.; .. olu. ..... ol .. hieb(_,.,...""'JlOGI')_ 
w-I oaI, 'In paiD ogllt 01 -.la; that ... fa u.. ratio 01 
100 toG.) L, YlIIgb\' 

The Aprnorltl 01 tbt~ ...... tbe .tf..(f'rtiliIId piM" 
...... pnmdia~ ... ,.. r.-uu..t ........ __ _ 
_ lid<IoI.pot.&Ddtwou,..~~-'- .. llIe 
OJIS-lo!dUe. The hi'll ] • .t. at _lIin", weN equ.1 unullhq 
were .buTe half lUI IlI<:b high; but wben full, grown tbtI two 
WJ.t rr.-I plan. atWned • beight. 01 I~I -' 81 baebaI. 
wbi"llbe 1.0 taUeIt. ldI-fertital plM .. '" ... OQlJ 8 aaJ U 
ineh.hlp. 

In a third pot. cro.ed IeedJJ 'lII"eN IIOW"U rO)\L~ dA)" .ne' the 
1Il(·rertil .... -.I u.. -map from tbt lalltor had at Int, .. 
.up! baft ~ apeded. all ad"" ... ; bat..-be I the two 
..,._brt_6udl __ bl~Itb!T_eq.a. 
&ad "Iti_w, the three taIW ~ .... plan" we ... II, 10, MIl 
8IDdlel, .. blilltthelhl'eetall_lIelr-f~rUu..t wcreHI.81.&Dd 
71 bid. ia bt-ip\. So that thert ..... IIOt • .0 diA,_ 
bec_ ,"",-, U. ~ pIaa ........ u.ftftP ..1,l1liII1II 
olOlllJthetlwd olu iDdL TMpIu; • ..-.... cutOO"' ..... 
..-ilhoutbeillgdi.dUTbe!l wl'l'fItnlMI'I.nlecllnlo.!arJerllOl, 
Th~ the two II .... ,tartcd fair ill tbe flllluwilljf II,rlnfC'. and no. 
u..~pIUI .. lIbowedlhei.riDbereot.allflWnlJ',rorthet" 
taU-."" IS blehM, ..-b.ilet the t .. ' .. UlO .... elf-fcrtiu.d )'lNtI 
"tl'lloaJJlLud811~IDbeldlt;or .. lOOton. ".. 
two loU. Wfro .110""00 to reruli. them..,lvce 'p!)IIIIlIIClOtulJ: the 
~ pIaou. pnxIlM."tId alarp lIumber 01 eal"" wlUlat tbI "'.r.tiliIId podoctd. 'IU'f few ud .- _ ne ... 
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!rum eight ofllle <aPIJUles 011. the =-! plt.nt. weighed '00 
p1W1, whiJ.~ 100. fJ1)tn eight of the ellpIIU'- 011 the IInIt.ter-­
tIIi1oo.l plallt.w~ighoJ onl,. '2'Jgn.in; o,aelOO 103l 
Tbe~pl&nt.inlheaborethnlllpo ... aeIDalmod.all 

lhe pruionl f'.J:llE'rilllcllta, 80wend before the _If.tertillled. 
Tm. ~lIrred e1"('U in the t.hird pot in which thec~_It 
"cr.IIO"n tonr d&11 after thele\f-fCrlili8ed ... lIld.ll. 

t..tI1,_!!ofbothlotllW1ll'O«IwnOnOI)por.iteBlde.oI"a 
large polin which III ~'uehsia had long been groll"injr, «I that tile 
.nh trlla fnll of mota. Doth Iotll grew milierabl,.; but Ute 
~!_lIinphlldanad"'lltagellltalltjme.,andnlti,natel.f 
Iltlin(j(jtoahcigbto(3IinchOll,whiMtholelf_fcrtjlilllld~_ 
h"" neTer e:a:oeedod. 1 inch. Thel!l8Teral torogoing uperiowmt. 
pr"01't in a deeiosi .. manner the IJUperiorit1 in COWItitnuOlIAI 
1'i_rol"thec~o~rtbel(llf.fd1..i[i.eJI)tanta. 

luthe threegencraUOlMlIOwdllKribedt.nJ lakentogether, the 
t.Teragebeightol"thetentalltfic~planta ...... 8·19iDChe., 
t.Ddlhatol"thetcntau.t"lf-fertil~plant.6·2)jncbe.(the 
plt.nt. baring been groWD in IImt.I1 po"), or aeloo 10 ~ 

lntben".xtort"urth.elf.fertifuledgeneration,.,nlralpJanIll 
oft. n,·w and tall nriel,. appeared, whieh inelUllJed in the 
latn IIt:tt-tcrtilited gllncmtiolU!, owing to illl grot.t lett.tertili!,., 
to the complete ueiu.aioln ot Ihe original kind .. Tho Mmo 
n.rietl.tllOa]lI)()lnl(jt.mOng8tthoc~lptt.nld,butaeit"' .... 
Il0l1' Ii ... , n!pnlod. witb aDY partieuilU' attention, I knoll' 
oothO}wf ... itwfUueodforraiIliDgtl!einrerc~ptallt.;a.nd 
in the Iakrc...-l generatiOIlS it wu rarel1Prl'tleILL Owingto 
the&ppea_ofthiltaUnriet,.,tbe«llllpt.n.oDoI"tbe~! 
&DJ.eel{.f,·rtiti..lplant.oftbe6ItbandilDlX'fll:Jdillg(ll'neratiOll8 
"urea,lered untair,ualitbeeelf·f.·rtil;""! alld onlyare_or 
.-e of the e-.l plant. consi.oted. of iL Ne~crtbei-. the 
rsnJllotthellk>re:a:perimllDbarein«llllOroepectll_U..-orth 
gmq. 

C--.lClII,liJl-Imili«d Plant.oftA. F, .. ,,.tl OtIWf'Qti ...... -&ed .. 
elllMtwokimb.)1l'01ln()O({in tl!eDlRlalw&Y[I'OIDthot_ol!cl8of 
p/antlloflhethini gt'neration, were «Iwn on OJlpoelUl llid~ of 
t.-" f",iJI ( r. Rnd II.); but tho 8eodlinga were not thinned 
"'u~h and did not grow well. llan,. or tbe lelf.tertililod 
planta,(l!<JlI'I'illliyin onoottbepol.8,oon&i$tO<iof tho new Ind 
"U omrid1&llQye referred to, .... hich bom In.rgo and almOllt white 
\Iow(,n marked with er11Dl101l blotch... I will eall it the 
W.l.4 ~,. J beliero that it lint appeared &mOO8't both the 

r2 
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~ _ .f-ferbu.d plaDt. 01. IMl ~; blat 
neithtrmypmenernorm,-elfoonld..-ol!erIl01tueb Taml1 
inlbe-niDprat.edfn:.llhepom..-t ... It_.o-. 
ro.. .......... etu.l.hroaPonlinII.r1....utdl.OI'.~ 
rro.U •• ~~bolbu.~aad_r-t.rtIH.d 
plan .. __ ~hI,llll'ougb re--. to. r~1ai1tiJJc 
..net,.. 

I n Pot llbe talklllt. ~ plant ..... 81 lnebel, and the ta'" .. Ir·r<rlil»eol 5 u.et. ill beiJbL hi Pot. It u.. tall_ 
~ptant ..... 6Iine-'&lldlbeWIeRIIlIf.rl!J1.lu.ooplaDt. 
whlclaconUtOOof thewhitoTariely. 7 inchc-ln height, aDd 
Ihill "'lUI tlill tim m.\&l1Ce in my 8lIpmwenia on lIimullUl in 
whi!olathe tallst.elr-fl'l1.ili.d plant-'cd l ... taJu.t~ 
~the*-&an.t n-'pU .. tu.. ~ wen 
to tbI t.o tan.t. .t!·(ertilWiM pIaB .. 1D .. , .. 100 to tn 
A.~tlbe~I'Ja:a"1I'mIIUperinrtotbellelr-lert.il_in 
rtJ1.iliI1; !'or ' .. t .... e IoweN 011 the c.-..-l plaota were ~ 
-'JWdedlaca~U.~otwlllch""~ll·71~ 
TwtIIty~oatbe..u~pIM"_lIIr~. 
aad prod~ an-1SJ.a .... U.~poot; aDd the .... 
from kln of them wtiKhtx! 0111, -68 pin, 80 that from an 
CIIlD&l lIumber 01 ftlp.aJM lbe c~ -u 1I1I1'I to lbe .elf. 
feI'tlUledln1l'lfJhtMlOOto.o. 

er--...J IIIU-Ima ... P'-I,,, "" JVU O .......... -8eed8 
fl'Ol1lbotblu .. ottheloarlb!f!lleratioo,fcrtllltedin the \l.fW\1 
ruanncr, were 8O'K1I on oppo.lta lid .. of lhJ'l.lD JKM. When ibe 
-map !lowered, .... 01 the .u'-fertlJIIed plaatl"", loaDd 
to--.toltbetallwb.itllftrie!;,_ s.-Joltbec:n:-'plaatl 
ill I\Jt L Ii .... beIc.pd to tIWI unet;y ... dtd II Y'eJ"1 few to 
PotalLandDL Tbetallst=-lpiantiIl.PutL ..... 7incbet, 
ud IhI taUori-.lr-fertililed piantOll l lJeorlJO'lMllde8iDebe1 ; 
ill PoU n. MId llL the tan.t ~ wen fl MId 61. aad tbt 
W1elt ..u-fati1iMd 7 ..ad 6l fIIdIet .. ~I; _ ilror.l U. 
.-.beicblolthe&llilelt.plan&llhatbetwolo&ll ..... 100 
ror lhee-'tol26'orthe .. If.f('rb'i«>d;.n(1 thll8 we h.,.. 
A«mplttereftl'lAiolwhAtooeu"edil1tilefOllrPftTiwapae­
nr.u-, N8TM~ in All three pota the ~ pI&o" 
retAhMrllheir hAbil 01 lowering l.oefure the lelJ'.fertju-J. The 
pl.ntlwerenoheAlthrf'rombeinguowdcdAlldrl'Oll1t.ileutteme 
IleAt or the -.on, Alld ..-ere III 1.'OD1IIIlU(l1l(lA mol'il OJ" 1_ 
.mle; bottbeer.-l plAatinre-...hAi. _1I1eri1o t.Iwr. 
the .u·r.w.-t. plutl. 
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C..-lllotdrl{·/PliliMld P/JnI. (ljfA.SUU o.--..t""'--s-lI 
from planqotlbe6.nhgeoerationl':~&nd.elf·rertililledin 
tlMullaIIIWlDerWGnl80WnDnOpposite.i.u,.otlll'l'('rAl pot& 
011 the_lr·fert.li.daide0T1lr1aillgleplautbelonpd IDtbet&ll 
white ftl1tt1. On the c~ aide.orne pt.-ntl belonged tothill 
..n..t1, bllt the gnater number approachod Ineharac:ter to the 
old iIoIld aborter ltituh witb IJmallcr ,ollowish flowe .. blotched 
With OOPPCr1browli. Whentheplallt.lonb!ltb.idotwenl fl'QUl 
!l IDS incbel in height the, 'Were equal, bll~ when (ull, groom 
the .If(crtiliMrl wei'll dooidodlytho tau.t and fln.t plan ls, bul, 
trom .... utoftime. thc1'Wenlnotactua1l1_llrod. l nhlll( 
tbtI ,oOti the IIrstp!&.ot 'Which lIo'Wered ....... .cl(.fertililedone. 
andi.ntbeotherba.l"ac~one. And now another remr.rk­
able cba.np .... c].vl, peroeived, namel1, tbat the .cl(-(ertiliaed 
pIaII~ had become more .elf-fertile tha.o the c~. Tho 
JlI*Iwcnl.UpntUDderanettoae]w:Ieinatet.t,aodtbe~ 
pIan~ l'roduoed ~ntaIlOOWI]1DnI1f1n1-1I'ff1e&pluJo. ... hilft 
tbe .If·futili8ed pt"nbl produced mght,-one mpmloa, 01' .. 100 
CO U7. The IfCICiIJ (rom nioe C&plulel 0{ both Iote were placed 
illllepa~lowatch-g~(orCOlDparieoa.andlbe.e1r·fcrtililll!d 
appelU'(.'d "'t~r Ih. more nUm('r(lU$. JJe.ide. tt.e. ~nta­
DWUlII, .1(·fcrtiliaed e&plule!!, IlO"cll11 flowe .. on the cre.ed 
plaota .in cn-l yielded si:lleen C8I)f1ul.; tweIl11-fi.-e 
lIo'wertolltho.clf-ferlilill8dplantllAgainlleJr·fcrli1i.tyieklod 
... enteeneal)fluiel.alldthililliarger llroporticni l number of 
.\WIllc.than ..... pnx!ueedb1Ihoaelf-fcrtilitedllowcnDn the 
1Ielf·(cl1..llieedl't.-nt. in thepreTiowigencrationa. The contents 
~ 1;111 m.jlfIu\()fI ~ both tbEae loU. were oompared in .epa .... '" 
.. \eh-«~ anJ the -u !rom the alf-fertilieed ."peered 
d«idldl,. lOON IIUmeroU. than t~ from tbee~ plant&. 

(.',_, .~ _f..fmiliMld /'taRt. if "" &_t.\ ONtftOtiooo.­
er-I and Ielf-fertili8ed .we from tbe no.od &nd lelf·ferti­
IiIod plan", ~ tbe IIi:Ith geooration weN 8O'!fD in the WID .. I 
a.oner 01'1 o"poeite aidN 0{ three pobl. &nd tbe ~Iinp 'Were 
well&ndequall,lhillnod. ETeI'10neof lbe.lf-(ertilitedplants 
(and man1 '!fenl raiEd) ill this, .. well .. in tbe eighth and ninth 
pnentl"lllI. belongEd to the taU 'White .... riet,.. Their unifonnit1 
of cbar&etcr. in oowparillon with the IIOOdliDglllnt raiEd from 
t.be purehaeeo:l -',_quite remarkable. On thcotlM'r balld , 
tbe ~plantlldlll'crodmueh inthetiutllorthei r flowcl'll, 
bal oot, I thiuk, to 80 great. degree .. thoM! fil1' raiMd. 
I determiDed thill time to DX'Uure tbe ptaotl 011 both side. 
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euefull,.. 11111 .If·(crtil_ IIOOdlingt came up rather before the 
c~."'utboUll.\.I"·el'9f"r ... hIlMlofeqllalbcigbt. Whenfint 
m_ured, the a"crr.ge helght of the ail[ tallolt cn:.ed pla.nlll in 
the throo\1O)w .... 7'Q-l,.ndthat 01 th •• i.ta.lJe.t,.,Jf-fcrtililled 
Illaubtl-\l7 int'lu;·., or All 100 tol~ Wben fully gro ... n the 
Gl.lll8planUl'll'creagaill~W'(Id,1fitbtberc.ulllho"ninlbe 
rol1owiugtab/e:-

TABU X\'IU (SnntJo O~'iooo) 

Thell'"cmguhClghiof lbc'l;I:cl'OellCdl~herell·43,.lId that 
oftbeaixlIClf-f"rtiliiOOHi-64,ora.el00toUrr. 

As it ..... now evident 111M the tall "'hito variety hanamitted 
iblcharaelen[aithfully,.,!(1a.ethollClf-r~rti!i!ledI)lallt800Ill!i8ted 
eJ:cJW!iv~ly of Ihi.e vule!y. it wall m/l.nife8t that they would 
.1..-a,.'OJ:co.'<linheightthec~l)lan\.lwhichbelonged 

chiefly to theorigill.ll ~orter VRrieti~ This line of experiment 
w .. tllerefnn) dillOOntinued, and I tried whether intercroaiDg 
t wo llelf-f"rtiliMd plant. of the II1th j;('l\(!ration, growing In dis­
linet poW, would giye their oftilpriull' any ad~antage oyer the 
o1I'apring of ao.-en on one of the ame plantll fortitiee<! with their 
own pollen. Tb_ latter -tliuS'! formed too .., .. enth ~nen­
tionol lll!lr·fertililledl'lanta, likethOlainthflright·luondoolnmn 
inTableX\,Il1.;the~p1&ntll,""relhel'rodoetofm 
prerioua ,,-,If·ftrtili..d IltllCntioWl ,..jlb an inten:J'Ol!ll in the 
la.st gencnlion. ThfI-u .. ere allowed to germinate on sand, 
and were IllantOO in ~in on ol'~ite aide. of foor pota, aU the 
rowaining~lbeingll()wncrowdedODoppoaitellioo.oIPot 
V. in Table XlX-; the Ihf'l'oll taliM on eaeb aKI .. in tru.lat~r pot 
beingaJonelD(lUll~. Allthepl.nta .. eretwje,e~red_lbe 
finn.timowhilltyouog,aud lhea..ert.geheightoftbec~ pllnlll 

c The Com lete Work of Charles Darwin Online 



C.ur. IIL (lROSSF.1) AND SELF-FERTILlSF.D J'LASTS.. 7 1 

iothat of the .,If-tertil. 1rM then .. 100 to 122_ When fully 
pnrn the7 _re again me&6Ill'ed, as in the followl1l8 table;-

TUiU xrx 

The aTera£9 beigJlt of the ail:toon illteren.ed p~tII u hen! 
9-96 inehea,and that 01 lhe Ilixtoon_lf-fertiliMd "lantll IO'96,or 
.. IOOlo l lO;lOthattbeintere~p~te,tbe l)rogttlltoreof 
whieh bad been aelf-fertililed for the ail: pre .. iou genentiOOl!, 
and had boon exl~ during the wbole lime 10 remarkably nni ­
formooooitiolW,were.:lmewhatinferiorinheight 10 tbtplallw 
oIthe.e .. cn l hle\f-{crtilil!OO. generation. But u'l!'8l5han p~ 
Jell.lly _ that a &imilRr experiment mado aner two additionlll 
gtmel'1ltiont of Ie\f-fertililllltion gave a diffcreut rtlIIult, l lmow 
IIOthow futotrW!tthepreeentone. Inthroooftho fl .. o 
pot. in Tablo XIX." 111M-fertilised plant Dowered tint, and in 
lbeotber two at~ plaul These IIClf-fertilieed planlll were 
I'8I!W'kably fcrtil0, for twcntytlowenl rertili8edwith tbeir oWil 
p:ille.l1produoodnoJ<.thanninetoonTcqJineeaplluleal 
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Th ((lti. qf /I C,,- ""I. /I dilt i.d &«".- Some fIo .. e", on the 
lIelUcrtilmoo plant. in Put IV. ill T.b1o XI X. were rEl1ililed 
with tbeiro1l'n poIleo,and plantlloftheeighth .If-futihlllrl 
geDl'ralioa were thWl~, merel, to_rr6up&rCDt8 ill thero!­
IowillgeJ:periment. 8e.-eral aowenoa the. planw ... enl.l ....... ed 
to rertil*, thellUle(TO!I l)XIotaneoual1 (il\.leC!a being of cou.­
exclndod) • .,nd the 1'lllllU railled from tbelle ICI.'dt formed tho 
niDth_lf·fertilU!edg..:ntralioo; tbe'eotWeted .... holl,.oftheta!l 
.. hit.evarieI11rith('~bioteb_ OtberflowcraODtbe 
arne plana 01. the ei.gbth R1f-rertiu.d poeratioa .. ere ~ 
1rithpoilentt.kenf'romI.DOlberplantoftbo_1ot;lOthat 
IbolJOl'dlinpthua n.isOOwcmthe ol&l'ring of eight Ilw'l'iou. 
genCl"fllion. or II!If.rcrtiliation with an illtcrcn. in the"" 
geoerir.Uoo; UM. I will call lhII"~ tM ..... Lull,.. 
otberflo_raOlllhll_plaDtaollbeeighthalf-fertiliIIed 
~ner&tioD.ere~ with pollen taken from plaut. which had 
been n.iIIed from -t l)l'(lCured from a garden at C1lcl_. The 
Cbcl_ I)lauuoonl1cllow8owcl'llblotchodwithred,butdifl'ered 
in no other I'!lSplel The, hadbeeugrownontof dooR, whilst 
miDe had been cultinoted in poW in the greenbolWl for the 
lui eIght g..:lICntiooll, and in a dill'cnlnt kind of IOil The 
tildhugt r&*d !'rom Ihlt Cl'<:* with a wholl1 dill'cnlnt .tack 
ma1 be called the "('~." The three 101.1 or~ 
thUl obtAiDOd 'll'ereallowed to ~rminate on lIIU"e .nd; and 
'll'bencYClra~inailthroo lot.,orinOll11two,gefminatedat 
tb&_timc,tbe1'11'ere planted in pmflUperfieiaU1diT"idcd 
into throe or two ('(JIllpartmcnta. The remaining -a. 
wbethl!rorDOt ina.w.to of f!Ilrollnatioll,we:rethickI1IOrJ1 in 
thr(l8 di...woo.inalarp pot, X. , in Table xx. Wben thoplant.l 
bad grown 10 tlieir full bcightthe1 ... ure ml'UUl"9Cl, .... ho'll'n in 
the follo ... ing table; butonI1tbethr(l8tal1t111tpianl.lineach of 
the thr8& di .. iGou in Pot X. .ere _und 

In uu. table the a.-enre height of the t"'ent1-eigbt Cbe~ 
~p .. nta.';n·6'JlnehM;thatofthet ... enty_ .. eninter­
~1)I.ntal2·2;andlhatorthenlnctoonllclr-rertiliJlCdlO· 44. 
Dut ... lthre.pectlotbe lllUcr itwilloothefairt!lltpJ.anto.tribout 
hro d 'll't.rled 0'* (011114 inebE.in beight),I0 ... ootloougguata 
tbeinferlorit1mtbe.ell-f"rt11i8edplanta;andtltiawillraiattbo 
nerapbeightoftboAII.-ellleen remaining llelf·fertiliaed plan" 
1011 ·2inehM. Tberefl>Tll theCbeM-('~arclotbeinter­
cro.OOin hcight ... lOOtoUi;th&Chc~ro.OOwtho.,lt_ 

fertiu..cd ... lOOIo52;andtheinte~tothe.elf_fertililld 
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TABU: XX. 

~H :n 
-"--,~Ij 

2~1 gl 
~OJJ HI 

:;:-1 

" 
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.. 1001092. W.tbua_bo.illlDK'neely~periorlllbclgbt 
thec:bel.-~a .. totheintol'l'Cl'OfINld.Ddtothelll!lr· 
fcrtililli!dl'lIl1q. 'IM,beR:antolhQ.thtirluperioril,.hen 
only on. inch high_ Thtywere allQ.1rbcn full,gro.-n, mueh 
mOnlhrnnebed ... ilhllrt;er IOUo.au.[lIOIDOwhatl&rg(>rflowors 
than th"lllanl.lMthaothM't'oiotlo,lOtbalifthqhaJbeeD 
weigbcd.lhe ... 'ioJwol;lldCt·rtaiui,ba .... boonmueb higberthan 
tbatofIOOtoli6~{02. 
Th.intcre~1 )lianbarehel'lltotbel!ll'lf·fcrtilillOdiu 

height ... 100 to 9'J; .... hereu In the amdogoul e:EperiDl('nt 
giyen in 'flbl. XIX. tile intol're-.i )I!anb from tbe .. If. 
fortilill\'\pllllboftbelPlttb gfne ... tion .... ere inferiorinbcighl 
to the .... If-fertili....J p:"nb in the ... tio or 100 10 llO. 1 
dnulit whethcr thil di8llOniAo('(l in the nlfiulU! of the two 
.r llCrim~ut.leau beul,lained hytheaelf-fertiIUledplanl.lin lh. 
pNWnl rue haYing been rai.ed from II'OOtaneoual, eelf­
fertili ... \ -',., 'M-I'OIII in the fortn!'r ~ tbeY1l"cre ~ 
ffOlnlrtiflri&lI,. .. lf.fcrtili8ed_I.;norbytbop~tl"·ntll 
b .... illg heen .. !(·ft"rtiliJ!e,.[ during t.o atklitional gene ... tloos, 
though thiliaa lW>nll'robabloupllnatioo. 

With nIIIp(rl to fcrtilil1,'the t.cnly-elght Ch~~ 
pllollproduotd'P2eaplUio.;thet1rcnt,. .... Yeninre~ 
1,I.nb produeed 21; and theeeY~nteen aetr·fcrtililled 1,I.ntll17 
CA))'ulllll- Allthel,lanl8orerelcftuuooycn!dllOlltol!enalu ... ll,­
fcrtil.ieed,andewl,t,-eap&UI ... werel'lljeeWd. c.,..,.. 
Thererore:n~~plantll"'OQldbaY(!produeedlW-29 

" 2OIntcrero.dplAAtII 17·77 
" 2OSelf·fertilieedplant.l 20·00 

G",i_ 

Tbe ~ ~!:~~i~~ ~fJlUl~ f~ tbe. Che~ } I-I 

ThO=bro;e~~:::lu8_ca))'~loar~mt~'ln:re~} 0.61 

The::~ e:~I:: in ~ OII~ltt r~'~ Sel~-ferti~ieed } 0-83 

If'll". eomloine the nnruber OfC3f"'t1!e. IU-OOU...ro ~therwitb 
tbol.-e~'II"ciiCbtofCOlltainld..oos,"'.~'thefoliowiDg 
utraordin&ryratiOll; 

\Vei~~~=~~d ~~::n:t I'~,:':.be~} .. 100 iQ4 
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W~tc~"=U:! !:f~rti= ;::~r} .. 1((J 103 

W~tiD~::!J'~u:'r_~ -;::.:m~~ t .. 100 107'.1 

It iI alllO a fCma.bblo rad that the Che~ plnnta 
~"lthet"oothc.lotaiDb!lordiD_, .. greatly .. they<lid 
iD hcighl,hll:uriauoo,.D(lfertllily.lnthooer.. lyautumnll108tof 
tM I'ota wen! boddQ(1 out in tho open gronnd; and thiM. alwaYII 
ill,jurell)!a.ntawhich have boen long kept in aWA.1U groeuhOll86. 
AJl lhroo Iota ooul8'lucnlly aulfcred greatly, but tho Chel __ 
_ I plAUb IDuch '- tluut tho othe. IWO lob. On tile Srd of 
OclobertheCh~~plalltabega.utoflO'll'etagain,and 
(OQunuedtodo.a(o.l8OID6lime; ... hihltuot.lJingleflo .. c ...... 
... ,J-.I by the p1anb 01. the otheo- tyo Iota, tbe ,,- ol..-hieh 
wnlnltallOOlltdo'II'Q to the ground and IIOCIne\I halfdlWl. 
Early in Dl>eember tb~ .... ~ (rod, and tho .tern. of 
~1renIDOwcllldo'II'II;1mtonlheZJrdolDooePlbel' 
u.eY~klflhootup'PinfromthetootR, .. hilltallthoplant& 
oltheothel-tYOiob"cn!quitedead. 

Altbongh lIC'f'tral or the !!e1(-ferti1~ _Lt, from which the 
plantajlltheright.-llIUldoollUllilin'I'lobloXX.1I'\)rorai..oo,~nui_ 
111.100 (&nd wero or OOUI'llll nljected)bcforo lUlyolthO!le 01. the 
other two Iota, yet in only 0110 of tho ten I)()la did & !!elf­
r.,rtililec.l 1,1.nt flo..-cr bcf()nl tbe Che'--c~1 or tho ill~r­
~planll!gro ... illginthelllUlUlpoI&.Tbo IIIAnll!ofthllllO 
two Ialter lOll! lIo"cn!d at the 8lUOO time, though the Chel __ 
~gl'P'lOmuchtallcrIo1lJlIlOrevigoroutlyth!loDthe 
illtere-t 

AaalreadylJt&ted,tbe lIower.of thopianl.lloriginall1n.i*ld 
ftomlheChe~eoodtwere ,-elIO'II"; M,I itdeaervanolit'elhat 
rf'«1 eoe oftbe tW"tnty~ight .,.l<Ilinp raiaed!'rom the tall 
whIte nriet1 fertili8ed, without beil18 l'ftllirated, with IIOIIen 
ftomtbeCbtoI_planl.ll,produoedyello'lt'fIo1r(!l"S;lUldthu. 
l!b<,Wlib,) .. ,)l'Opo!entthiBcoIour,'It'hich iBtbenatural 000 of 
ibe'p«'il.'ll,iBo«l.the .. hitocoiOllr. 

TM fJ«:I. OlIo 1M Olqwill9 if ;~1·1I9 /o'IO«<rl".. 1M 
.... J'~.IlI, i ... '-l of ~.--i"9 dilti,," l~di..u .. IIl •. - I D all the 
~inRCI",)(IrilDenl.llthoel"088edpl&nl.ll"erethel)roduetorJl. 
m:. bot .. oen diMtinet pUml.ll. I now IClloetod a very vigorout 
plant in Table Xx.., ra~ bl fertilising' plant of the eighth 
leIf·fcrti!.Wedgooeralionwithpollenl"rom t.he Che~ltock. 
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8PenJ lowenoa tlu. plant_=-I with poIlfon f'nDotber 
8o-e ... ontbe_plaDt."nd .... lother~ 1fere 

te-rtili-.dwitbtheUowupollen. Tbe~I.hUlproduoed ... 
allowtd to prmiJIate OIl""'..,.}; &lid the-.ltinp were 
pl&nto..liJatbe~lDILfInerOll.theOf'POli" __ ofm 
poa. AlItberemaiJliJlg~ ... belh«orDOt.in._"of 
81'f1D.inaUou, wero iI01rll thickly in Put VU.; the three tall.t 
plaDaolleacb .. leofthUllatterpotbeingalonlmeutll'9d.. As l 
... blahtmt to learatbersalt.lOIIIeof u.e. -u.are..,...o 
Ia.ln the autumn, bll~ the plan'" (I'O".,J11"l'lgU1&r11during 
the winter, Uu.t ODe c~ plant W1III 28l IneM., and two 
otbe ... oIl111,or_than4.inchelinhclght .... ~1beleell 
In TaW, Xli Under lneb eifCll~" I bne ot.erTm 
lumAQIot.ber-.the .......... DOI.i!I tbeJe.t lnIR­
wortliJ'i DII~lfeelboaDdto&i'l"/ltbe~t&. 

T ... u XXL ___ a 

.!:'~:-... 
,­
" . 

IL m 
--.-, -+--7- . 

'I 

--­~­. .. .=, ..... 
, ...... 
" 'I 

--.. -. _. ----m- -- ~I 

"II. _ ... 

"I 

1~1 ~I 

~--:-:I-
I~I III 
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The Moon ~ pllJIlil hcreaverage 14'05, and Ihe fifteen 
Rlf·rertil~ plan1ll9'3i! in height, 01''' lQO Io(jf, Bntir 
&IltbepJanlilumiertcnirn:h.inheightare.lrutkout,lberatio 
fJI the elen:m. e.--l p1a.ntlllo the eight II':lf·fertiliW ])Janlll 
... 1001082. 

On the following IPring, IIOlDeremainiDg_uof the two 
IoQ '11'('''' tre&to:J in exaetly the sr.me manner : and U" m<'MUf'f)­
menw of tile ~linga are gi,-eu in the rollowing table;-
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lIo",the.~beigbt of the brenl1411'O c~ ]IJIoIlUI m 
IG-85,andthaloflhetwenty-t\1'OIIOI!Ir-fertilieedplanwlS'O'1jOZ' 
.. 100 to Wl. ButiflouroC tbeplautll ill Pot VIL,'II'hich are 
mucb .horter 1haillUl1 of the othe,.,'nlatruckout(&nd thlII 
would be therAira1. plan), thehn):ntl~le cl"C*ed are to the 
nin~toonllelr-rcrtili-.l. pi!Ultain beightM100 tolOO'&-u..t~ 
t.n!oqU&!. All tbeplanl8,excepitbeuowdedonetinPot''llI., 
.f\crbeilLgm('Ujured ... erecutdo ... n,.ndtheeiglotecn('~ 
l)lnllta ... ('ighO(llOoz ..... hilstthe • .mennm\)cr of.aLf-fcrtililied 
pllloll\.llwci,.hoo 101 oz.,or a8 100 101{)2-6; but if the dwarfed 
plsutsinl'al VII . had boon ucludod, the IWlIf-fortiliaod would 
1"I.\'(juoooJ"'IULec~inweightin.higherratio. lnall 
the proviolll MllIlrim('ntll iII which -tliugII ""ore nt.UIed from" 
<:1<* bct ..... ·u di6um-t 1,1&ul3, and were I)ut into oom]lCtition 
... ilh .elf·fcrti!i.utl])laniJI, the former geaer&.l.l:rSuwered lint; 
but in the ,'neeut tl&I!e, in !leven Ollt 01 the eight pots. 
Mlf-fcrtilil!nd ]ll.&.nt fl.owered before a c..-! OM 011 the 
Ol'pomto!P1le. Uorn<Ki('ring all the eTidclIC6 ,..jib ~t to 
th<o Illauta ill Table XXlL. a ~ bet .. eeQ two flowe", on the 
.. rue 1>llJIt ~ to give DO adnntage to the omspring tbll8 
I'rodMed,th(lll('lf.fertilillO)dpIaDblbeiDgiDwcigbt!uperiof. Dut 
thiliooncillllioll Cllllnot be al:llioluwl,. truJlted,owing tothc 
mOllllun:omentl giveD in Table XXL, though the8C iIItter, from 
thcmu".,,,ll'Olo(lya88igned, anlvc:rymucblo.tl'll8twortbythan 
theproIiImtonCIL 

Summary of ObMrvatwu OIl MimtlIUlltltelU.-In the 
throo first g<!ueratiollB of ero8l!ed and fldf·fertilised 
planli, the talletlt plants alol1e Oil each Bide of the 
several puU! were measured; aud tho a\'ernge heighi 
of the ten crossed to tho.t of the ten self-fcrtili8Cd 
"Ianla '/Ins Ill! 100 to ti4. The clOl!8t'd were also mueh 
IIlOTe fertile than the self-fertilised, and &0 much 
more vigurou!J tlollt they uceeded them in height, even 
when 8011'11 on the oPIKlSite side of the same poi after 
an int.crvnl of four dflYs. The JIIIIllO superiority \fIlS 
likoll-ise shown in a lCmarkable lIlanner when both 
kinds of 8{'l-dS welC sown on Ihe opposite ,ides of a. pot 
with vcry poor earth full of the roota of another plant. 
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In 000 iDlltallce crossed and lieU-fertilised scedliugs, 
groll"Il in rich soil and not put iuw oollll>Ctitiuu "ith 
e&Ch other, attaiued to an equal height. Wh(:u 110 
COmo to tho fourth genent.tion tho l,,·v IAII~t el'QllSCl{ 
111all18 tIlken together exceeded by on ly 1\ liule the two 
talJeatsc.lf-fertilised plants, an(1 ono of tho lalter bent 
ita erossro oppollent,-D circumat,UlM "hieh had nut 
occurrod ill tho previous generations. This ,·ict.orious 
self-fertilised 11lant consisted of 0. new whitt ..... /Iowered 
rariely, which grew taller than tho old yellollish 
'fllfieties. :Frolll tho first it seemed to be rather more 
fertile, when !leU-fertilised, than tho old HlrietiC8, and 
in tho lucceeding self-rertil~ genenuiolla bec:amo 
more and more llelf-fertile. In the sixtb genenHion tho 
telf-fl·rtilised 11lantso{ tbis rariety compared with tho 
crll~-·J 11lanUl produred capsules in the proportion 
of H7 to 100, both lots being allowed to fertiliso 
thl'mscilcs spontaneously. In tho seventh gencnltion 
lIIenty flowers 011 01lO of these plAntll artificially 
llelf·fertilised yielded no less than ninetecn "ery fill· 
C81'1uICIJ! 

'fhis variety transmitted its chamcwrs 110 faithfnlly 
10 all tho su~ing self-fertilised generations, up to 
the last or ninth, that all tho many plllnta which were 
l'IlillE.'d presented a complete unifomlity or character j 
tbUi on-l'ring 0. remarkable contrast ,,-ith tbe 8('C()lingll 
ra~l from tho purchased lIl'Cda. Ye\ this "ariely 
l\!tained to tbo IlIlIt a llitent tendcncy to produC(" 
yeU()w flowers; for when a plant of the eighth self­
fertilisod gellcrntioll Willi cr06lled witll pollcn from 0. 

yellow-flowered plant of tho Chcl.wa. Btock, e\'cry 
aingle fIOcdling bore yellow 1I0ll·cn. A 8imilnr variety, 
It Irast in tho colour of ita flowers, also a111>Cflred 
among~t the cl'OMed plants of the third generation. 
No attention waa at flrat paid to it, and [ kllow not 
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how far it trIUI at 6rtt used either for cfOIIIing or self· 
fertilisation. In the fifth generation mOBt of the 
aelf-fertilised }Jlauu, and in tho Bixth and all the 
succeeding generations o\-ery single plaut ooll!isted of 
this \-ariety j and this no doubt waa partly dno to its 
great and inereuing seU.fertility_ 011 the other 
hand, it disappcared from amongst the croued plants 
in the later gcncratioD!; and thil ns probably 
uue to the colltilluro intercrossing of the .I!C\-eral 
plants. From the tallnCll!! of thia nriety, the self­
fertilised planta ucooded the crossed plnnlil in height 
in fill the generntions from tho fifth to the se\-eutll 
illclush-oj and 110 doubt wonld havo done 110 in the 
Inter generntioD!, had they been groll-n in competition 
\I-ith one another_ In tho fifth generation the crossed 
plants lII·ere in height to the self.fertilised, u 100 to 
126; in tho sixth, as 100 to 147; nnd in the 8eTenth 
generBtion, a8 100 to 137_ This elloe8l! of height may 
Le attributed 1I0t olily to thia \-nrioty nnturally growing 
taller than the other plants, bnt to its po8IICII!ing a 
peculinr constitution, 110 thllt it did not luffer from _ 
continued self-fertili.so.lion_ 

This ,-ariety p~nts a strikingly analogoUl case to 
that of the plant t"Illled the Hero, which alJpeared in 
the suth IIClf-fertilised generation of lpom~ If 
the seeds IJrOOucOO by Hero had been a8 greatly in 
excess of thOllO IJrOOncoo by the other plante. 9.8 ".9.8 tho 
ease with Minl1l1u8, find if all the soods had been 
mingled together, tho offspring of nero would }un-e 
increased to tho entire exclusion of tllo ordinary 
planu ill the latcr aeJf'(l'rtiliscd generations, and from 
naturally growing !<lUt'r 'l"Ould bave eJ:ooeded the 
croesed. Illanta in heigbt in each sueeeeding generBtion_ 

Some of tbe self·fertilised planta of tho .ixth gene­
ration \I-ere iutcrclOllllOO, as were IIOmo in the eighth 
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1t""O>Ntiun; And t!H~ aceil lings (roUl thellO t'n..e. ""rt' 
groorn ill C'Onll)eli!ion1lfith ae!(-(ertiliM'l:lphmta of 'hi' 
t'll'O <'Orrt'!lIMm,lmK gt"neratioll!. In the IIrst trial th .. 
int.'l'{'n_~i Jllll.lllll 'II'ere I~ (ertilo than the aelf­
r .. rliii..Je,j, anti If'IliI tall in tho ratio of 100 to 110, 
In'he~Jl(ltrin l,tbointererossed IJIRltt8weromoro 
f"riile thnn the sdf-fertilill!!<l ill the mlio of 100 tu 
7;.1, Rnd t •• lIl'r in tho ratio of 100 to 9'1. ~ot"-ith­
~lanlling thnt tho lelf-fer!iliscd IJlnuts ill 1110 IK'COlld 

tn"l W('ro tho product of two additionnl W'nt'm t, iulI~ 
of It, Jf-fertiliJBtioll, 1 callnot wldersland this diacur­
da!K'e in the result. o( tbe t'l1'O analogous elp'-'riml"nk 

Tbe mOlt inlJlOrtan~ of all the eSllCrim('nta 011 
lIilUuila nre th08e ill which Iloll'en on Iliall tJ of the 
I'ighth .. U-f"rtilited generat ion were ab"ftiu J(' lf-fl·rti-
1iJe<\; oth('r HO"'('n on distinct plAIIU of the SADt(' I,)t 
.'·1'l"int('rcftMM.'(lj andotbers 'II'OI'eclQI<iC(i ,,'ith. nf'w 
~t,,\'k of Illflllll from Chclsen. 'I'ho Chelll('n-croal(,tl 
_lIings w('ro to t he intercl'088ed in beight III 100 I', 
!'.6, and ill fertility lUI 100 to 4; alld tiley wero to the 
.. ·If·(,·rtilitINl plflllts, in height &II 100 to L2, and ill 
f~riilily lUI 100 to:.l. Theso ChellK'a-c1'OlllK'ti )Jlnn!s 
.... f(' alllO much llIore bardy than the Illallta of the 
oth.·r two lOll ; 10 that altogether the gain from the 
tTIlM lIith a frt'Ah .toek 1I'IUJ wonderflilly great. 

Lutly, aoodlillgs raised Crom a CI'OiIB beh'ccn flo.-en 
OD the 1fUIlt' plant were lIot luperior to tb066 from 
8.011.11 fertiliJ,e(11I'itb theirOll·n JlOllen; but Ihil reIIuit 
~11"t be ftLeolutely trusted, owiug to IOllIe pre"iolU 
obIt·rn,tion", \o1'hic h, however, 1I'ere made under very 
IUlra'·uurablocireulIIstanCCL 

D IOIT,l.UI pt'1LI'll1"'. 

Tb6 ftOWCrt or Iho common r'o:rglovo.", I)roiemndrou,; thl' 
il,tbepolkn ilualure 1Jl(I1IIOIIl1abed berOrf) tbl IJtigma of 
die _ lluwer i. -t1 ror fertiliaHoo.. Thb it .&e~ bf 

n 
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u. ..... b .. ~ wlUdl, wlUW .... -.rda oIlMdar, '*"7 
poI'- from ......." kt .,..". TIle two 1Irf"'1 &lid loIIpr 
IWIIuIUI IIbtooI thl-if polito WON lhII two lo_tr and abortc-r 
_ n. -u.s fll w. &d. ~I"" III. .. Dr 0cIe _ 
.... Iu,. ~L lbt ..... tben 01 the Iaapr ____ WId _ to 

u...uc-.IU u.t &JwyWOllldbeU. ...... libf]klfLor'tiu.it ; 
and .. it i, In -.lnuiap to nohl .lr·r~rtiliMtI(lII, tht1111ld 
their pnllPfa II"", tb ... '-ning' UM chance. TheN Ie, bowe'ft'r, 
bat 11lU. durIt'j' 01 .r.rert.iu.liua 1Ultil 1M blld IlUgaw. 
OJ_;r"rll,ldebrandt~tMll.~lmrt.n-.tOll tbeillipw. 
bllWN it bad 01-.-1 1'1\0.1-.1 no d' ... L ~ &nILe", whkh 
lre llrgtl,_lallll at6I'11ttn.l!lYel"fMlly1l'ithlUlpN'LIQUletubulat 
coroll&, J.f!,llftlHo7 _ todeh.i.ee 'Ulh.il,_tioa they'"*ld • 
.. OI-·OaIeaI.:l_u.-.rYitb J>(III*I o. ... w. t.clr:aaol 
...... ol .. _lrriIIIb ...... iII ....... ~;baLU. 
1IlItta.n twillt " .... .Qd _, r'- tt-I~ 1 .. ~luJi""lI, belJr. 
lhcol doIh'-. Tbe lower IIlId inDo. r lide of the mouth of lhe enn:.lIa. thidl'!1 dot-.! witb _.., _I ~ toIW1. 10 ~ndl 
elu. taI_ pal- that 1 .... _ U. ...... .,..,..01 • 
.. _ ....... IUcll,. d-...l WIth it; bat uu._ ~ 1M 'P­
plifdlothe.LLJIU,Mlheboeollnn"tr'Nll.ogoolluttum th.u 
UI.w..r..m- ul'warUa, I ..... Uwrelh ... JlunIW. whelher 0.­
IWIS _ III IID1" ~i bat Jilr. Bell 11M,. I tbi..U, e:JpWoed 
I~r _ : u.. -tin kid f1I brei; ..... DOt. IIn.d IoJ fIIrti ..... 
lhellowt .... _liftM11JenaUo....Jkleolcr.I,.U"O,.WOIIlJ 
.11lII] much no.'lar, .nd re ... er Illrllt '-"'ouhl h.unt tile 
11<,.... Uuml~ c:au era ... 1 Into the dto]-'cut fkrwen 
_lUI U. cr-I",. _ ..... the .. bain _ r..ntboIdI; _lUll 
.... It:iarc the ~; bat the -uer '- an Im~ b7 
It-, &lid "''-, ... .; ..... t "-Kth .. ".,.w throqb ~, they 
_h IbtI till'llll:l'1 proelploe .bo'CI, Ihq an C'IOIDpletd, 
t..IIIod.. IIr, lJaIt .11 u.t be ... ldMd _, eo-,. d.,.. 
• _bolo __ N<lI1Ia Wu.. Md-.I, _ ..... 

a....-cht .. _tarr.tiaIcb_' ........ _llJWIiD_1O 
do.,,", 

: t-{l't'mi. 1,laDt fI"' .... illfr in Ita lllltill! .nil III Ioiorlh W'" 
Yi\J, .lId • • u.lf\!l1.i,[i,..d.wx ...... t'l,bWlthluOWllpoUfa. 

.l.:.:I';;b.~·"t ....... R..Y_: C·I\"i:~t:s;tIl~:J!.:,= 
t 'U_bl •• ,hI"r_ Verth,'l1un, oJ. .IUum .... 11171, I~ 28J 1100.1 

.. _ I ...... ' I ~b'.p,. _Ulb_~'--' 
I 'n. :,;~.....u.& ................ ...,., ............. 
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&Doimotbenw'ith poliearromadistiDdI)1antjmlwiol{wilhin 
U. w..tanee of a re .. fool. The OOftred plant .... ooeuionelly 
Ihaken w'ith .. iolo"lIoDII, 10 U to imitate the el'l'td8 of .. ~Io of 
wilMl, t.Dd th~ to ft.cilitate ... fat u Ix.ilJe IOI(-f~rtil_tion. 
Itbonlnil"lf't1-t1l'OIIowen{bMidOlthednz.:.oarollciallyferti.­
u..d), t.Dd ()I U- onl1 Iweol1-four prodnoed et.l"'ulel; .. bemu 
t.Im .... u .. ll the fI\lw~n on IIle~urrollnding uuco"~rOO Ilteuta 1II"~re 
l'ruitCul . Of tho twent1-four ~pontaneoualy .It-fertilial!d Ct.p' 

olea, ooly two eonta.iuoo. their full ""mplelUCn~ of.ced; lil[ 
MOtain8l1 e moderate IUPply; and the remt.ining aixl8l'O 6-
tmDel, r~W' IIIX'dI. A little pollen t.dhering to the t.nth~ .... n..·r 
tM1had debi.ood,t.ndt.e('idcnla::t,r .. JJir'I{OU Ihe atiglnt.wh"n 
IIIt.tnre,mu..tba1'8becniliemet.Wlbywhich tbet.bo'llhrcnt,.­
bu Bowen _ r-tiaU, .elf-krtililled; fur the mt.rgiu. ()I tho! 
eoruIlaUlwitheriAfildoDOtwriioW'lU'dl,llOrdolheflowcnio 
droppiq: ofI' tum ronnd on their an., 10 U 10 bri • .g the polLcl1-
coYend hain, .. ith .. hieh the lower IUrfAcI w elolhed, Into ~I_ 
t.ct with lhe 1lig!M-b, either 0( which IDSDI _1I.ferlllilt.ti(,n 
aiPt be e5ldo..d. 
~fro<D U. .. bo .... ero.ed t.Dd Idr-rertil~ ~plU.tt.,l~ 

prmi~tlnfl' on bt.re Mnd. wef'll plenl~d in l)&in ou the 01'1_11(1 
w.oIA"(I mWert.tely.i~ pots, ..-hid, wen hpt In the green­
baaIe. TIle planla after a lime t.ppand .tt.rfed., t.no.l 1II"<:tII 
u.n.COnl, without being d~tUl'bed,luf1lIICIolltoflhelrpow.t.nd 
plant.t,,;i 10 tI\(I open (lnluod io two cUe pe.ullclrow .. 'rbey 
_tbullul>joeledtotolen.Wy.,-"roOOlOpclitiou wllh (1)<1 

1lDOther; lo" tootlllVlylO ... oreM lrWyh .. dbeenJo,ftiol.be 
pole. .u the II~ wben the)- were lorued 001, their Ioet._ we,... 
beI_6t.lldtlirH:b.inW!ogtb,t.lldI_lonr-tlet.fou 
.a-tplt.ntoo-.eh lio.le oI01Cbpotwu _O"',wll-b lhe 
_It t.W tile 1et.1'eI or !.be e-* pIt.o,- u~$It.J, 00 t.n 
ll'eI¥. lboMoIt.be ",1I·fertiliEd pIan'- b,·,oIu. iDeb. 

hi u.. k>llowUIg iIlIUI __ tbeWlet.t lIowu--atew.on et.cb plant, 
...... folly IfOWD, wu _nod.. 'fbere were lI.>n!otem c-.l 
pllatt.; bt!ionedhlootprodooeaOower·llem. 'l'bo.!rewere .. Lau, 
fIriciJt&I1Y, W«"0Iocu_lf-ferlililud plt.nl-ll, bull'-had'Q('b 
poorOOl1ll11\Uu....u. tbat no w- tban nine died in IhetlOlll1l8"( 
.wi!l ... rt.nd.pr!ng.le .... i..ogonl,oighttobemeullred.uiu 
.'-'1lowil'(ltt.bll1!_ 

02 
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The.~beightoltbeao~lDIoIthe.iJ;I_e:n:-'. 
plant...,bere61-S3iDcb8; IDdtbatot' lheefgbt",r-r.tili.-l 
plant.,~·87;or .. l00tojO llutihiliditrenmoeill.beightdoe­
DOt.Ii:I'fe.tall .. fairide.oflbe.MtlUperiorit101tbe~1 
"Iallt.. n-latterprodll.oed.ltORelber.ut1·rOllrfto~r-ctem.. 
wcb plantproo:!ocing,ODIlDUlIrJ«e,enctJyfoorfll,lwer-eteDa; 
"""l'MIlheeightfelf-rertili-.dplanlaproduoedonI1f1neell 
fI(I ... eHtelllB,eaehl)rodDeiIlg.nUe.~onlyorJ·81.tom .. and 
tb_ bad • '- lUJuriant appeanooe. WII1IlI01 11Ul tberellult ill. 
:notOOr'lnll: thenumbuofllo~onth.c..-J pl.ntllwlI/I 
to tlM* on .n equal. Dumber of eerf-fertilieed IJlanb .. 100 to 4K 

Thl't'(ll'.ro.od.oo:laiol.l&tllofgermiolliou Wflre.u.opl&ntcd 
iu Ibl'M 1eJ'*n.t. po'*; and three eelf-f"rtllt.ed -u in 1M 
-.me late In Ih,.,., otbt'r polL Tb_ plant. Wt'l'e thererot. 
at lint u.-t to DO oompetitiou ,ilb 01» aoolbe:r, aDd w'-
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tamed out of their potainto tbeQpeD gt'OllDd lhel were planlod 
at. moden.&e di.itanc..pari, ao that the, "enl ezpollOd to mllcb 
_.YenlOOCllpetltiolltlwliDtbelat~_ Tbekmgeat"~ 
OG the tb .... c~ 1,I"ulll. "hen tnmed out, exceodod lb0e8ou 
theollelf-fertilieedplanlllb,.amerutrifle.1'iz.,onu ... erage bl 
·170f .. ninch.Wbellfull,gt'01II'IIthelhrooc~pl.utll 
pnxluceci t"ent1 .. ixflowe .... le.mt; the tll'O taliMt of "hicb on 
<*lb plant wenl on .. n .. Yen.ge 51'Ot iQohCII iQ hoighL Th~ 
tllroo I16Ir-fOTtili.oo pl .. nlll produood (wonI1-thnlll flo .. e .... tems. 
Ihe t"o tallCilt or "hicb 011 BIIOb planth.-d .. n."en.ge ho4;btof 
.w'ltlinebell. So that thedill'erenoo between Ih_ two Iota. 
which hardl, oompet&d togtIilier, is much 1_ th.n in tbe Iatt _.ben lheN"" moderately 181'(lt8 oompetitioo. lWllel" .. 
100 to 85. iIIIJt.:l ofM 100 to 70. 

11. }.J'~ ""u.. UI""';"9o!i.uercr-u.gdi/.rc.j n-.. .... 
1It. .. _I't-t, ilhUadofcro.ittgdiMi.a JruJ.,',idWAh.-Afine 
plant glOwing In w, garden (00II of the roregoing -'-liop) ..... 
IIII1'n'(!dwith .. Del. aod m: ftowel'l. "ere ~ wilh polloll from 
IIIIOlber ftower on u.e .. we pll.!lt, and m: olbe .. were fertilWtxt 
wilh tb<!ir o .. n pollen, AU produced good Cl.p'uIQl. Tile ~I 
froweach.cruplacedinlkparate .... tell-flu...,andliodill'entIJOO 
could be perrei .. ed b, thearo between th8twolottor_ls; 
.1Id .. hon tbe, .. crewtlighcd tberewl.ll no dill'ereuooor an,eig­
ni6eanoo ... tho -.b from the aelf-fertili.oo caPllnl" weighed 
7'65 grliu .. "hill! thoee from the cl'llflllOd Cl.I)lJnICII weighed 
7'7 grains. The~f<>re the BteriJil, of the Pl'!llleut ,peele.. "beD 
iBIeetIIl.nI e:&'cluded, ill IKIt doe to tbo impoteDOO or polleD 
OIItbeltigllll.oftbe_lIower,lloIhlut8or~and~_ 
amg. we~ tror.led in _tl, the .. we mBllD('r .. 10 the pre1'iout 
abIe(XXII1.),exoel)tiDgu..tal\ertbepairaolgcrOliuatin&~B 
"-d beIID plaut«! 011 tbe oppneita eidc. of eight poW •• ll the 
remainiug~,,,,cfllthickl,.,wnontheoppoail(!eidetolPotalX, 
MIl X. ill T .. ble XXIV. Tbe young plaotll during tile following 
Ipring .. erettl.DO(lolitotthcirpo:n...withoutbcillgdiltll.bcd.. 
IIId plallted in the opilu ground in two roWl'. not 1'cr, clole 
togcthcr.1IO that the, were IllUbjoletcd to onl,wodc.ral(!l,101'6re 
OODIIICtition .. ith olle another, Ver,dill'erelitlytowbatooclll'l'ed 
in the til'll! c:rpcriPl6nt ... ben tile plantll were 6ubjootlxl to 
_"'b .. t ..... cnllUutll.loompetitioD,.uoqnallluwbcroneaclt 
IIIide either died or did not produoo f1o .. e ..... tem .. The tallest 
Iowe .... tollMouthe.uui .. iugplaots .. erum(ll.lnred .... Iho .. uill 
&a.fo.Ilowiligtable:_ 
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Tilt I.ftr&ge height of the 1In~""'..eDll 011 the tonat,-lIye 
e-' planLs in Ion tile pm taken together" 43-12 incbM, loud 
lhat ol tho twltQl,-five eel(-(crtiliaed l,IRut. 89"82, or .. lO'J 10 
~r.L In on1cr to ted UI" r8111t, the 1)I.nw ]llaIlted in lain in 
r,,g L t'l YIlL ."'. GOu.i<.lcred hll1_IIOlI~, and the &ft"'f!$ 
IleiKhtoltbemtcen c-t plang ill b(>re4t"9,aDd t,,*,t of tbe 
1U1u,zj ,!f-fcrtillfi.! JltUt. 1~·03,or .. 100109·1. Again, tbe 
pWitll rai.8ed from the tbickly.oorn _I In Pots XL 1lQ,j x.., 
wbicb ."re $lIbjoctecl to Ytrll1e...,re mulnal oompcblion, were 
t&kcnb1tbeIlllleL'8II, .. wl tbe.ftngohoil!htorth(llliDee~ 
IWtliaag-86,andthatoftbeninoeelf.{crtiliacdplant.s.:;·I!8,or 
111001000. Theplantllint~twot.tlcrpo~(IX..n"X_), 
an .... beiq_nred,wereeotdowncloeetotbe.lll"OUndAlld 
ni&ho.~l: the nine ~ plAata "Jgbed Co7-66 ~. and 
lI!ellin"IIeI(-rertili.-iI'1.llta~·2:)oun~.or .. IOOto18. 011 
u.e wtw/o we I!lI.1llOnclude, 811ll1lCi.U, from the cyideneeof 
qht, that Medlillgll fcoUl .. era. bIlt.."een Rowel'1l on the ... mn 
plaDt lilY." deci.Jod, though not gre.t. ~h .. otage o .. or thOle 
I'I'ODIIo1FCnI(ertililudwithlheirownpollen. __ peciall,. 
ill tbe _ 01 the plaDt. .u~t.od to .'"E!I'C mutual oumpetiuoo. 
BlIt \he adnfl-. ill mIlCh 1_ tban 0.1 e>:hibited b, tho 
~ oII'>sprillg of dililioci plautll. for Ib_ ueooded the .If­
Iertiliadplaotllio beiihl &11100 to 70. aod in the number of 
IIowCf'oIIk-nq all 100 to 4!S. Digitalu. thua dlll'~nlfroIU Ill(l1l1O!&, 
"OOalmo.toertainl,l'rolDM.imolu .... "ithtbee&twOBI~ 
._but"·ilell80worsootboamepl&ntdiJllogood. 

C.u£.IlOu. .. .. 

A ..... ',.--.. .. Iift'. '",. .... ~w.t.....,_!.Il,...".. 
The flowers io thi. jl:\:DWlaru COlUItrucKd 80M to flt.TOur or 

almo.t CIlIlOnl c~r~rtili .. tion;· and )lr. AlldcfIIOn rem.riltt 
!.bat I!:lt~mo e&nI i. oOOOlltial'y to e:lclmlo illllllClIl in order to 
r-rTCllIIykin,ltfllll. lIoad.utheioltl'lllrtiogatatelOOllt,tht.t 
__ u... coroIl& ill ell!qllil6 ... y. jn __ ~ .. far .. he 11M teeD. 

lloT!'r oJilnl1'cr or "'-it the Do_rs. Tbill 1,11lII! ia, howucr •• 1(_ 
f<l1ileilioaecg are Uclllded. Sot .... e:rperimeola wcre 
IIltodt b)' me, that they are hardly'It'(Jnh gi .. illg. en-! and 
.. ·If.l:rtiI~IOOdI'''(!nllO .. noIlOl'llOIIiteai(m.ofapo!.and 

° lli!debrw>d, "'I,",t"d b, t'Oard ....... Ch""'I<: ... ,'I~ 
H. )1 II ••• 'Die B ",..,btaal' p.Mf. 
_tlI,_·hr,.\p-:li7. 
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Wr a timo the e~ ~linp lJIightly uoeeo:1ed the ~If­
fertiliaediDheisl:ht. When a little further gro ... n,theIOllp 
!ca .. et on the former ,,'ct(! .. ~ry near!y 3 inehol in length, 
whilst th,., Oil Ihe fWllf-fcrtilillCd pl.t.nl.8 were only 2 inchee. 
Owiug tORn acciuenl,And to the pot being 1,lOlI11ulll,o"lyono 
1)llnl OIl flII.Chaidegr~ ... up and fIowtrOO; Ihecro.l(l pJa.ut WlUI 
19Iincholinbeigbt,llII.dtbe-elf-fcrtililJCd 000 16 inchet;orat 
1001077. 

Itlw<betoDlJ}('utiollf!<1 in the introductorychaptcr th.D.thm 
lArge beds of thia 1)laut...-om r..i1lCd bI me many yea .... ago from 
(·~laIlUIil'If-f~rtili"""..cedI,aDtlthatthet(!...-... aOOn81'icu­
OIlA di1ft·renee in hcit:(lit and !(Cneral appeal'llllee bctWOCIl the 
I\\'olou.. Thetrinl was afl(o",,111'I18 repeated willi mom care; 
Imt &II this "'-ILII olle of Ihe lint pla.nb eXJlCrimented on, my 
I!bUlI Inl'thod ... as 1I0t r,,)lowed. Seed8 wcro taken from ,,'i1d 
I'l.t.nlllgrowingin t1u..II .. il1hbonrhood IlII.dlllOwn in llOOrllOtl in 
IDIgarden_ Fi,'C pll.Ilq ,,'cre oo.-erel'l ,,'ith and, the otheJ'll 
l>(>inglcfl.cxpolOt ..... lothel:ollet, ... hichi~ntJyvillittb.tIovrefil 
of thia Ijlreiet!, andwhi<'h, accordillg 10 n. MOiler, are Ihc 
udn>uvefcrtili..en. ThiaUC('llentobr!erverreUl8fka- that, all 

thc.tigmalieebehl-ocntheauthe11landi8nlfllllro&tlhellUlHl 
t,mc ,,-ilh Ihcm, IlI'lf-fertiliMtionisl108ll.ible. But mfo ... 1!OOds 
.." l!rotil«"IXI hy protected plllnts, thAt the pollen alul ,tigma of 
IhelllLll1<l BOWCrllOC1lI 10 have littJepoll'ernfmutnal intcl'lloetion. 
l'h"CJ~I,l.t.ntaho",numerouscal"'uIOiformingM)lid 

.pilF:. Five 01 tb_ car ... ulOi were eD.llIilled ,nd '1'11eIllIld to 
''OIItaint.nequalnnrnbernf~;and~btingoouutedin 
oneeap"nle ..... erefotlD(ltobelG6. 1'hefh-el)rotoetedplanlslllG­
duoedall<:ogetherou!yt"'enty_fivucapllulell,of ... hich/ive"c", 
lUu~h finer Ihan all IheOlhcrTI,aud the8eoontaillOO al) awrogcof 
~·ti_u.,,,-itham8J:iUl\lminOD(lCB]l8\1lcorftfly_/i,·(). Solhat 
th()numberof""",l~ in t.he e&.pljuleaonlhe CIlJOl)O(\ plru\ta 10 
the average num\..er in the lillCilt e8p!1ule. on tho I)rotected 
pl'"ll1lraB&IIIOOto14. 

80me of the 'pontalloon~ly .. If-f,·rWil!ed ___ b from under 
lhellCt,llnd lIOIIUli!lOOdt froUl tile nnoo .. erel'l I'l.t.nq naturally 
fCl1ili..J. and almOt-t ocrtainl,. intcrcro:.ed hI the booII,were 
1IIo()"'lIIleJll'flItelyilll"oJargepolso(the~ai:w;.alhatlbe 

·'u:ou.,tr"""luIIg,'.tc.p.2;9. 
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Ro IvilJ of IOOdJinp "'ere not suhjected 10 &11.1 mutual oompcti. 
Uoa. Three of lhe c.-l pl.uta when in full flv..-er ...-ere 
_nd,butnocareWalltakeDtOlll'lectthetall08tl'lant.; 
Ibtir heighllJ ... ere 1:.1:, and 6: incha.; avenging 7'011 in 
lleigllt. The throe t.l1ef1t of all the IIl'lf-fertilill6d 1,1antewere 
tbenrarefullylll'lccted, .. ndlbcirheight. ... creG'.6t.&1I.d61. 
aTtlragil'gv'1Sin height. So that the llatural1yc...-l plante 
_t'nI to the 'liOnialloou8ly &elf-fertilised pllllits in hmght, at 
ICIIlIt " mnch ulOO to 81. 

VJ:III'A8(JUlil THA.I'8UI. 

Thell,,"1"fllof thi'plant lire frequcnted byvariou. inllOCt.. 
ebidly hy boc1I,for the eake of thepol1cD. If. Maller.bo_enr, 
bu ahown (' Die Uefmchtllng,' &c. p. '..'71) tbat V • • '"gnolll 
~t..~ minute drop, of nectar. The arrangcwtnt of the re­
poductiye OlpDl, thougl, Dot at .U cotDl,lll:I:, rnoufII c~ 
fertil~ti"D; anti eTCD dilltillCt ~p!!eiCil are often e.-l, for a 
greatc.llumberofnaturaUYllroduoedhybridshneOOellobienoo 
inthitgeull.lh$n in tlmollt any othcr.· NeTerthel_the 
l""",-ntlp!!eiClliapcrlc'CIIYlII!lf.fcrtile.ifinllCCqaroeuludoo; 
rural·lant J)roWctcd hya net .. ", a8 thickly loaded ... ith tine 
",,,,"ul ... tho ,urtOunding unoovcrod. Illauta. rtrbutc"", 
',cluol'li.i,rathu 1000011CIf.ftltile,fo'fIODleJlrotectcd l)lantlldi(1 
IIOt yitld quite.llOWIUlYC8p!1ulClllL!llheadjoiniugwloo,·cred 
plana. 

Plallta of 1'.11111". ... had been rait!iOO tor a distinct 11IlfjlOll8 
from&elf-fcrtil __ u,audllOmello"1"rlllnthCl!llp"nt. .. ..-nI 

Ir(;&ill &elf·(crtilill6d. yielding !ICed of UJe IIl't'Ond !;Clr.fcrtilillcd 
I]f'Derltion,andotherllo"·IlnI..-ere~ ... ilhlll)llcnfroma 
diotindplant. The 1OOdI!h1lA "roduood ,,-cre .o,,·n 011 the 
oppt'lCite 1Ii<I. of four Jarge pol&. They I;MninatOO, hOWln'e. ,.IlO 
inoeguta.rly{the~l8eedliDpgt'nerally~ingnptil"8t) 
thai I ...... loleto lI ... eonly lIiJ:jlfI.il1lofeqlUll.gll. Th_wben 
ia full HOllfc ... enlIl}(!M\lr(l(j,u in the foUo ... ing table (x.. .. n·.). 

We hcre/l(!(ltlultt ... ooftho &elf·fcrt,1i1l6d IllBntlCJ:ceediD 
heigbtth~irrl"'l*Mldopponcnt& NCTflfthcl_theavcragoheight 
oClhe@iICl'()o.l;(.\lj]llnnWi!6.5 ·S!inchell,andthlltof thoBix 
.e1[·fertiHscdplllntaC,O·5iuebe8;oraJIJOOto8G. 
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Soed. w('l"IllII'nt to me bI lIr. J. &olt from c..kntta of thi~ 
amaU l ndianll'ood,lI'hicbbc>&nperfeetandcJcirtogamic-Holl'cr& 
Tbolatteral"llextl('mclY~lD&n,illlperreetlyden>loped,andne"er 
eJ:1)lnd, )'('t yield "lcnty of 8£'«1", The perfect and open 
Howc ... nrollJ1O~lDJIll,orawhit.Joolourwjthpul'J'lenU\rh; they 
geucrally produoo sood, a!tho"gh the cootrary hili t:.ern 
/llj/jCrted; aud they lio 110 c,'en if protected frolll illlilCCta. They 
h ... ea ratllcrooml,licated ~truetul"ll,andaJ)J'~r to belldapted 
for cro.f.r~rtiliMtion, Lut lI'em not o.mflllly aamined by me. 
They amuotcuytofcrtiliJle arHleialJy, and itj~ JlOI'ibtethat 
.awe 01 th" &"'crall'hicb I thou@:ht that I had luooaeded in 
e"-ngll'em artl'l"ll'l!'dtl8pontaIlOOUlj11I1elr.r~rtilil!ed under the 
nd. Six10cn ClI'".QJeI from the ~ perfect Boll'el'l OOIIlained 
onan ... e~ninety-tbrceIlll'OO8(witha muimum in one 
CI]lIIule of 187), and thirtCf!n ClI",ull" from the oelf.r,·rtllis«l 
llerfQCtBo,,·el'loontained.~ixty.t..·o 0fle(1e ("'jth IlI1IWmum in 
oue ea!, .. uleof 18,j); or III 100 to G7. Dut 1 lusJlOld that uu. 
oonahlcmble ex.-- lI'&8 &CCldclltal, III 011 one OC'C&Ilion nine 
cro.«! ClI' .... IIIo1 .... ere compared .... ith .. veil .elf-fertil;-I eap" 
~1I1e1 (both includod in the aho"Q numbcr),alld thcy C(Jntained 
alIUOIIt euetly the I&.roo "'cmge lIumber of 1IOod. 1 may add 

• The 000",;,1en1 I.e ..... 01 tJkU. .a .rtldeon t~ ,_I ~n ... in 
,."...u" .... proJ-.! b, l\nliu in '1.IoLZeIt"a~'1 8tJ7, p. Q 
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that fifteen (S,",ulc. from ~lf-rertiliH!d ~leilklgami~ 6ow~rI C'OD­
WDOO. on 10 a'en>ge llix1y-four -u.. 1I"ilb a muiroum in one 
ofrighty .... en. 

er.-I and ~lf-fertiliaod -ttl from thtl pe:rloct tIowera, and 
otoor-.lefroolthellelt-fertilillCdcleutoglmleflowert,wereIlOWII 
infi'eJ.'Ot.,elChdirided IlUperficiallyilltoth"",oolllpot.rtment.. 
The ~cdlin!t' ... ere thinno:d lit an ea.rJYII£9, 10 thlt twenty 
pllnlA"'·~rol~rtineac.hofthethroodi'isio!l •. The~plll.nt. 
... 11("1] in full Howcr 1J.'·CrD.gW 4·3 inohOll, Bud thoeclf-fertilillCd 
plautllfroIllUlopcrf.x:tllo"'·cI"8 4·'lfiinehesillhcight;orD.8 100 
to 9'J. The 1IC1r-f~rtitillCd pilluts (rom tllC c1ci'togamic fIo",crI 
,,~r&gI)d 4·00 inrhaa in height; II() Ihll.t lhe Cf'OIIeed WeN in 
beighttotl_lattcrp1.antilMlOOto9l 

1 dMenninod to oompot.re again the growth of plAntil raiflod 
fnm e~ IIDd ~lf-fcrtili8ed perfect fIowen:, and obtained two 
rre..h lot. 01 fIOOd.s. Thcee1l"eNlO"DonoIJpaai~llidc.of6." 
pota, but thoy "ere not IJUfllcicDtlythinned, 10 that thcygnJ1I" 
nth~r crowded. When fnlly grDWII,1I1i thoae abaTe 2 iurbCII 
inheight ... eroteleeted,a1lbelo .... thiJI.tanda.rdbeingNjec:tOOj 
lbot form~r oonai~tOO of forty-IIIl'CD crc.OO tIIld turty-oue llelf­
fertiJiM..t plants; thUla greauor number of tho UOMCd than of 
U"' If>tr·f~rtjlillCd p'-ntll grew to a heightof ab()li) 2 ineha.. Of 
the cl"lMod plant.., the twcnty-four talla.t",·cro on an lIyertLgO 
8·6 iueha. in hdght; whilst tho twenty·tour taUGSt .lJClf­
"rtih .... I!llant."'"eN)8·8Sineh~inllvcl1l.b"(Jhclsht;orlllll00 
to !H. All Ulcee )JlauiIJ WCN) thcn eut dowu dOllC t.o Ule gJ"Ound, 
aod the furtY·IeTen e.-l plllnts weighed 1090·8 grsi~, lII>d 
UlOf"rty-0I1oeelf·fcrtili.edpla.ntll1l-eighed8/:l7·, grain .. There­
fore&llequlllnuDlbl!rofe~lII>d lletr-fertilu.edwouldba.-e 
batnioeaehother in _igbtu100 to 97. Flomtb_ ae~rll 
fKt. we m.y oonclude tbat the =-l plaub haJ IIOlll8 ral, 
tlIoo(:h T~I"")' ,,~bt, a<.hantage in beight and weight over the 
8el.f-fertili>l<ld l)lantll, orben grown in oompetition Witb one 
lnothf·r. 

Tbec..-lplllJ]ta were, bowever,inforior in fcrtilityto the 
.. U-f,·rtihlltld. SiJ:oftheliOOlltpllllltllwcre IICIec:tOO out of tho 
forty ... vou ef<*Od plaultl, lind Bix out of tho fort1-ooo JI(llf­
fertilillCdplan ta; and tho former I'roduood 6!)6 ClIll'n!0II,whi18t 
tbelattcr or eelf-fortili1ll'd plantBprodnood 752e"'ll'ul& All 
theIIC(lII,]lI-ultillwere tho product ofcleistogamio fio"'·OJ"II,for the 
pL.ulAdidllotOO"'rduringth<! .... boleefthi,~oll.nyperfld 
5.l.cA. The I&oda .... ere oountOO in leu cleutogamio CIIo]ll-ulO11 
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prodlicedbytbe('~pIaDta,.ndlheiraveragtlD"mber ...... 
"6·tpereal.ule; ... lu.lattheDumberiD",ncleiak~eaJlllultll 
producedbytheaelf·fertili&edl'lauta .... "g'''jor .. lOOtol06. 

UI. OESNERLACE.-t;'-G ... ",ur" POlIlCLL ....... 

InGemeria thellen' .. I)JIUtt of the Bower .. re Irranged on 
nCilorly tho eame plln All in Digitali.e,· IDd mOllt or III 'l( the 
6pociot aro dichOftD.mollJl. Plants were .... i8e(1 fl'OI" IJeed l!ent we 
by ~'rib MUlier from !'onth Dmzi!. Seven Bowcn ,,'ere cf'OIJ!e(l 
with poilen from I disti nct I'l .. nt, and l)roduOO(il!even cap!1ll1(llJ 
oontaiDingIJywcight8'Ol l(l'llinllofao;,ed .. SovcnHOWCf801l t he 
.. me planta ..-ore fertilised .. ith thei r own pollen, IDd their 
l(IT(!n CIIp11nlotoonta.ined cDI'lly the .. me ... eight of IIE\OdJI. 
Uermi nlting I'l'eds ... ere planted on OI'pc:Wte mdeoo of four po\iI, 
and ... hen fullygroWllme&llured totheti l_oftheir lcns 

JI .... ""- ~_ '"If.tmIl_1'Iaau. 

-~t--j .. ~-
I. 421 Sf! 

2~1 211 

--".-~--rn-
I----m:----~-'---"I-

29, 28 

The aT(!ng8 height oflOO eight er.-l planta 111112'06 inebel!, 
Ind that of Ihc cight!lelf-fertiliBedplanta2!l· H jor .. l OO 
"00 . 

• Ur. Oa:le, ' Popular ScieDc.o Rcyiow: Jw~ ]870, p. ~ 1. 
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(:"'P, III, ." 
IV, LABlAT.iE.-s... ... n .. COOOllfUo,· 

Thi.'pel'i6l,uuliulllOIItoftbeotheniutllel&Dl8genltll, 
yiel,ba)::OOdlUAIlJ'lIIIIe!lswheuineecliaNexduded. Iplhtt9d 
n.illety~ight e.I)OH.I61 produoed b180we .. _poolaneouo]Ylelf­
f~rlilil«l under'MI, .lId tbeyOOlltainod on an a'Crago J'45 
-.III., 'll'lIn't no"''"'' utifi<:ially fertiliafd with th~ir owu pollen, 
in "'bieh CNe the _tip .. will hAI'e I'!l(l(li,od plcnty of pollen, 
yieldo:lC!ouau ... crngeS'Sf!I)(lds,ormorotiUlUb'!ceM IIl.ny. 
'fw~llty flowcn WCI'(l c~ with pollen from. di81inct plant, 
Rn.Jtwcllty-flix ... ere.elf-fertiliJJeod. Thcrewullogrcatdilfcffnce 
in the prollOrtiOnlluumiJerof'flo .... er8'11'hieh"roducedCIIlllmICli 
hyth_twop-,orinthenumb(!roftheeontainedlOOda 
oriuthe,.,.ei"htof'.nequalnumbcroCIIIlCIh. 

Seed. of' both kiudlwel'(l.llOwo .. thu thleltlyon 01)IJO&ite llids 
of throo pota. When the fIOOdliog. were .bout 8 inchClil in 
beight,lhec~.m.weol.liighladTlfltageo.-erlbel!elf­
MtiJiwo,l Wben hro-thirdJI grown, the 111'0 tallest 1)lantl 011 
-=hlUdeofeachpotwCftllW'llllured;lbec~ ... craged16·l:I'l 
iDdlllfl,.ndthe.elf-fcrtilit!Od ll'15in beight; or 118 100 to 11. 
\\1'cnlilepl,"t1wcl'llfullygro'll'lland h.d (lone fI()'II'cring,lho 
""0 tallCllt plan'" on meh llide were again wCMllrW, with the 
roIulttll.howu in the following tal:tlo:-

'21 
UI 

29 1 

~3 r 
• Tllo Iodmi .. hle ",,,,,han;"l 

,\o.JM.liono In Ihb ,,<DUO fur 

t.~' .. :=:o~:n~I~.i 

,­
" "I 
"I Ofl 

~: 
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9·1 OnlGA...'WlI VULGARE. 

ItllUlybehere-ocnthatOllChoflhalli:llallelltt~planill 
m:oeedl in bPill:ht il8 ~If-fertilieed Ol)ponent; the fonnel" 
.... ~'l1·e.5inchet,whitnthelli:llallelttelf-fertiliaedplaot.. 
1~121·16i~;Dr ... lOOto76.lnaUthmllpotAthe 
ftl1ltplant .. hiehllowerOOWlIIIae~ooe. Anthee~1 
plautatQ(lctherproduoed409ftllwera,whilatIUIM.elf·fertiliaed 
together produ<:ed only23-2ftQlI·cl'II; arM 100 to 67. Botlult 
thee-' plantaiu thio! raspectwere far llIore prOOueti ... o than 
th(lll(lit-fcrtili.i)ed. 

OBIG.INl·1I VUl,GAllL 

Thill plAnt m:ists, r.ceording to II. 1IIuHer,unt!er two fOrrDl!; 
one h('nDAphrodite Ind strongly !,rotel'&llt!l'OltI, 10 thlt it il 
limn,.! ocrtain to be fertili8lld bYJlol1<ln from IlIoth(lf fIow(>r; 
lhe other form ill udn&i ... ely femJll .. , hat. _Ikor oorolla, and 
wlWt of oou,"", be fertil~ by pollen from I di.!tinet plant 
10 ON('f to y1<lhi any -u.. The !>\aula on .. bieh I esperi­
mooted "W('rebermaphroditel; they bad boon eultinteo.l for. 
IOllfl:perioo.l..,a pot-berbiowy k.ireben !(&I'd<'n,andwe""liiul 
100000ny I"ng--rulti ... ted "Ianill. atnlmllly Iwrile. Al l felt 
doubtful lbout tll&lpecific name IlI(lnt~peeilJll!lU,to Kelll", and 
..... _lIred that !.be apeciee .... s O. u/fl'Jrt. My plalllll formed 
one grt'lIt dump, Ill<i boo endentlyepn»:l from a single root 
byetolollll- In a ItrictllCnlle,thercforc, they all belonged to the 
"",me indi ... idull1. My object in experimeuting 011 them ".8.9, 
fl,...tly, to uoortain wbether Cl'Ol!BiDg flowel'll borne by plantol 
ha';ng digtjuct roots,but all deri ... ed IU9CJ[lUIUyfrom the IlaIU6 

indi~idual, "Would be in any rel!pec:t moro adnntasoow! than 
II&lf·fcrtil"tioo;and,lIOOOndiy,toraililrorfuturetrial-tlings 
... hieh 1II"0nlJ oontilitote nlal1y dilltillCt Indhidualt. Sevenl 
planlll in the aboTe e\lImp were (lOTerOO bra net, IUd about two 
dozen IIJl'IedlI (many ofwhieb, bonffi", were IlIlUIII and ""';thercd) 
1I"Cr"6obtain;,d from theft01l"enlthtaepoutauooIllliYll(llf·fcrlili8od. 
Thoreruainder of the I)\antolwere left une(l ... erod and..-ere in­
_ntly\·i~it{-dl,ybee!l,l!Otlultthe1 .. ·eredoubll_1'l"06Iied 
bylhem. Th_u]lOIledplanlllyielded ralhermorcaudfiner 
.ood (but.til! .. cry f~w) thanwd Ihee(lV('rod p'aul&. Thetwo 
10111 oflOO(\BtbW!obUUnedwerc IOWII on 0PllOllto IlidCII of two 
110111; thellOO.llill~lI·ere !'lI.n'fuUy oloicrTOO from their first 
growth 10 maturity, but they did not differ at any period in 
height or in vigour, the imporiance of whici) IBltuohllervation 
we ah.&!1 Pl"CloCutiYIee. When fully growu, the ta!l(llOt cn:.ed 
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plaat in 001' pot 11''''. very little taller th.n tbe WIMt aelf­
Ccrtilie.llllantontheoPJ!Ol'ilellide.an,lintheotherpoi. 
eD('tl,. Ulfo "'~"*' occurred. So that tlle two Jot. wem in t.ct 
eq .... ;aoJ.cro.tnflhillkinddidonmwegoodthanc:ro.ing 
t wo !lowe,. on tho.me pl&nt 0( lpom~ OJ' MimuJua. 

The pla.nw weno turned ou~ 0( the two pot. witbout being 
w..lurbed .. nd l)lantOOintheo~ground.inofdcrthatthe,. 
wijl:ht grow mol"6 'l'igorowlly. In UlO following .ummer .. II the 
.elf-f"rtilUled .lId .orne of the qU8.'li-e.--i pl.nte WCI1I 1!()'I'..,r«1 
by .. nl't. luny lIowen on tbe l.ttl!rwereC1"Ol!llllli b,. 1llO with 
poIl .... nrrom .. diBtinetpl.nt.!lndotbe,.wel1llcftt.obo~ 
h,.the hce.. Theis qw.si-eJ"068ed planw I,roduooo:i rather UIOrc 
111.'01,;1 than (lid too original once in tho gre.l dUIDl1 "'hcn left 
wtheaclionofthe'-. lIanyf]owc,",oll Ule ee lf-fertilif!ll'!d 
pla.qta "we .. rti.6cially aelf·(crtili!!ed, and othe,. "'0111 aim-I 
Wf,rtilieeth_IY8IIp;>olaneoualyundcrthellOt.,butIM)" 
yifold,,1 allofrether very few eeedJL T'- 111'0 Jot. 0( Eed_ 
u.. prodll~t 0( a en:. between distinel ~Iingt. iu.tead 0( !III 

ill u.e laBt CUll between I'lanw multiplied by lltoiona. and the 
prodllrIO(l8lr-fertil_80~wCl8all()1l'odwgerminaleon 
hue and. and ""'fellI1 eqoal pain "'ore planted on oppoaite 
'Ii..w. 0( two /'''!JI paUl. At a very ~ly • tho ~I 
planwlhowod lOUle IlUPCriOtit,. over UIO lelf-foriilieed,which 
.... eler Wrwarthl retaillod. When the pllWt. were fulfy 
grown,thetwotall8lte~andthol .... otaU.'llelr.rcriilifi('(1 
j,lIIuw in eaeh pat .... cro lUeMUl"l":I,.- sho,.,u ill the follo .... ing 
tahla. I nlfl,'fOt Ulatfr()m "'lIllt of limO I did not ml'8ll11r(l all 
lbepai ... ; but the tallCltton eaeh aide ao: ... ·mod f.irly to rel'mlell t 
tbe.verage dilferollee between the two 10Ul. 

TABU XXYlil. 

I 
II. I 

Toull..cll ... . 
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The a1'er&f!8 beijl;ht of the~.-l plant. i, here ~ iD<'heoo,and 
thatoftheelf-fcrtililllld17"12:oruIOOlo86. Butlhi8eJ;oeoJ6 
ofbcigbtbyno_nlI!liT~.(.i.ide.oflhfl1"DlltAlJll'riorit1in 

Tigourortb6('~o'<Wtbe8Clf-rertil~I)JantLThec~ 
fIoWE'redflm.ndproduoodthirl,.Ho.'e~c~, .. hit.ttm,lJelf_ 
fertilillto.l pl'Othu'(l(l onty fifll!en, 01' kart the nllm~r. The pot» 
WN'IItliellileddedout, ... dtJ\o roots])JObIll'lyeamo ont of the 
hol(l8atthebotlomilIldthUllaidedthlli. gro .... th. }~rlyill the 
f(>llo ... ingft\Umu~rtheBuJleriorilyorthoc~ll)hlul8,o .... illg 
10 their incrtl\!!O by aOOlon",o\'('t tho fIOlf.fcrtiliBed 1)\antsWRII 
t.ulywouderful. l uPot I.,alldilllhouM ooremembcred that 
'feryl.rgepotllhad~~,theo ... lclllml)OrenHMldpr.nt8 
lI'&II 10 h1 It in~bH 1oC1'OIIII, "ith the I.HeII! "em, M yet YOlmg, 
51 ill('b('fliobeight; whiM the dump ofaclf·("rtiiieed plant.s. 
onULeol'l~teeideorthl'lIIUllepot''''Monl,.8Iby21inetI0il 
aero-, with the talla! yonng ~tem" ind~ in height. In Pot 
n ., the dump of e~ planta 11"&11 18 loy 9 ioehe. aero., ..-:ith 
thetaJI, ... lyounf(ateIn8Iineheolinheight; .. hiMtheelompof 
II(Ilf-fertililo..l plant. on lheopposileuu(loflhe.me pot W"IUI 12 
by~1 inCloeillcrOllll, ..-:itb th(!tal!~)ounglrtelu 6incbe. in 
height. The ('~! plaut. during thia -.oJI, ... dnring tbe 
lalli, 80"cl1)(l flm.. !;olh the e...-al ami II(Ilf-fertili~ed pllnt. 
ilciuglenfl"l)('lyexr-i to the vi8it8 or ~,matlirl)jjt1y produced 
mll~h morn IJOOd than their grand-parcut.s,- Ihc 1IlRut8of the 
originll ~lumJl 8till growing dOlJebyin Ule lamo garden, und 
eqUllllylcntothoaelionofthobool. 

Y. ACA.1I,"TIUCE...E.-THu:!'BCIUlIA AI...I.TJ.. 

It appeal1 from llildebrand'.s deer:ription (' Ilot 7..eilung,' 1867, 
p.285)t.battheCOll~cuo\Ultlo"cl1ofthi.plant.readallled 
for crw.-ferlililatiou. Seeo:lliDgt; .. ere t'll'iee rai8ed from pur­
ch ... ,1 .eOO.; bnt during the early lummer, .... hen 1111\ Hi»" 
rimented on, they .... crentrt'IDely.lcrilc,ma.nyoflheanlhl!l1l 
OOIIlaininjt:bardlyaDypollen. NeTtrthele.,durinl!;tbeantumn 
thCllO ... mo plant. "I)(mtanoonl!ly Imxlu~ a fI')OIlmlny eeeda. 
T .. Cllty-@.ilflo.l"e,...durilJg thet .... oyea,.. .... ercc~..-:ith 
pollcn from I distinct plaut, lmt they yielded only alo.-ell 
mplllllOl; Ind Ul_ contained "cry (ow 1IC.'Od...! r....cnty~igM 
Oo .... cn .... erofcrtilillOd .... ithpollcll fromthc.moflo .... cr, .nd 
thOle yicluod only tCIl cajllJU.le., wilich, Ilowever, oontained 
rathcr more .eOO. th&.n tbe c~ IlaJlluloa. Eight pain of 
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prminating -tIIwcore plantuJ OIl OJ'~ile ld<k.orll1'epoU; 
&l,,1 {'uclly halt Ihe ('ro.N. am) half the .... lr·rertili~1 1,1Anta 
uroe<l"llhdroPlKmenta In hei""hl Two or U>o ,,,,If.r~rti1i<l(l<1 
J>lanta di(d young, \:Kofore lhl'1 we~ meutlrod,.nd their ('rc.t.l 
OJ pmMlta wc~ thrown .... y. The mil l'CIUIoininc pairs ~ 
"""nllllqn&lIy,lIOIDII,h(lthoflhe~l.n,IJlelr.r"rlili_1 
pl.nta,bciuglDOl"OthaDt ... i,oe .. tall .. t1Mothe .... Th8 ... cr&j..'(· 
bril[htofthe('~)lIa .. ta ..... 60iDl'bfa,&DdlhatoCtheJlelr· 
r,I'tIJI,.~1 plautsMincl .... or .. lOOto 10tJ. A en:., tberefoJnl, 
lo..tw_distinrl indi"idu.l'bere ajll""no 10 (10 DO good; but 
Ulial\lllult!lOOuoodfrom.otewplantainA '·crYfilA!rileoollditJon 
andgrowingYcryunequllr,obYio1lll1reauuot bel.rwited. 
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CHAPTER IV. 

c.rClJ'ftA, P",.ua.o.nur, R_ca., IT(). 

Oro ...... ol.---,...-.d aZId .. It·t.rtili...u pItJI_O_t den 01. 
c,_ .. ltll.r ... h ltotkou tl .... -..:-MoIthI'C>fI'IIJ\t!IIr-l berio 
III11bc.lloola-~ .... r ""gn .. _~I.oIUlat&ur''''''''''~liD~ 
,_ .. .,.,.. .. itb .. r ...... """" __ .t,an. ... bat """"' 
Imlk 'h ... II .. ..au.n,liIal •••• I1I.p-..... 1 ........... ""' ........ 
_rl" .. ~.i<I ... lI ... rilt.;tla 'bo-It Cl"lJII pull..lI--Yiuk In<i<okIr, 
..... Io.M.n:t'CIoh""--A ..... w ... i ... IIl-I>.IIiI.llI.h ... -..lidr. 
-\---., ...... t., • ..--dI'I ... I.Ia.ntlrto.llM,\'Oal ...... r,rtilcthan 
U ... ~f·lertlU ... \- u..mtl' ... ~rU ... ..-l...cl .. JJ-t.·rtUiMd 
pIou:>l.I_l......tforht,....u.---G_I~cI.~ .. lth 
.r ...... .",.."-c"u. .... ooIonroltbe~oatl .. -eU~ 
I'Laale-lIiLile ... .r....., .... 

\,1 oncel n:U.iE.-Bu.lC .. OL1CJlACu.. 
1· ..... c..Ital'.&.ri,lJG..--~. 

Tal Rowe ... of the COIIllllon eabblp are adapll'd, u !!hown by 
ILlfUller.·forc~fcrtili,.bon,""d.bouldlhilirail,forll('lf· 
r~rtiliatina. It" .. eU known that. the Tarietiel we t..-d ., 
WplJ by w.ect., o.t it ill im~We to ra-. pure kiDdi ill Ux 
_pl'dfotI,ifmdtethaDonetiDda.ialioweratthe_time 
Oa~ ia OM n.peeI,1Jerenot1f011I1tted formruperilD(!n .... 
... after they bad formed head., lber _"' OfkD di!DeulUo_ 
Wire. Th.IIu .. ~..,d.ifrerm~billbeight;and.poo:r 
plaatwill_ti_lhnnrllpahigbdatemthanthatoCaftue 
plant. lDlhel .. lcraJ'l'rillK'Ut.,lbefalIY"ifOYllf,Ia.D"1!l'I"eC1lt 
do .... n .. nd .... eigl,l'd, .. nd then lhclmmCWlEladv .. ntarelrom .. 
cfOIIIIloocamemanifu.L 

A l.lngle I'iant or tile .. bove ... ri,ly ....... t'Overed with .. net 
jUK$bt!rl>roflo .... ('ring, .. nd ...... l'~1Iithl·,neDfrom&D(ltbcr 
pL .. nt of the ame nriety growing doo'e l,y ~ 11111 the IIC'ff'D ee. p­
lulo.lhue l'rodu<"IIIi oonLainoo on .. n .. v~nop IG·S""OO" wilh. 
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en .. ", 1\', ('it(J!>,<;EO A,"O ~EJ...'·"EI1TlU~P:1J l'I,AYrll. O!) 

rnuimum 0( t1f('nty in one aal"'Ule. Some fto'U'l"lI """~ arti­
bUy .. r,·" rtili_l, hut their aaJlll'llie. diJ IIOt ('OlIla'n .., many 
-" .. I~ from I"wen ~laIIetIaaIy .e1{·r"n.!MN '11_ r 
t ...... I,oI.llkh.-"1e"'1~D1lIDt...r ... _I'rod~ FWl'Vo'll 
0IU- "'lkraar-uJOlIII tl'>lItaiood on Ion ncrap of-I avlll, with 
amuimmninODQoillnllefds, 8OIh"ttl'c ... "I.lnt1M:!~I'OM.,,1 
I'Sl_J~.lreinnuml.rtou...:...iot1M:! .. II_fPrlili .. daaJlll'llII'11I111 
100to2'L Tbo!.,U-r,rtili"'-d ....... t..,"fty-ei1l:btot.bkb'lrelch<-d 
S-b:! tn,illl,w(>i't!,oo1f('Yl'r,.littklftnortlwi I~from the 
el'<'Elll<i('8.I""l('Ol,lIny~illhtor ... hlch'II'Ci!Cbad9·76ITt1'inll, When 
r .. "" III'lI'<lR Uti prodH~I, thCSll !JOf'm often to 00 l'eUtr nourbhed 
awl \Ql .. ' .... y;.·rth .. nwbct!many.reprodu, ...... 

TIll' I'll'<) I"tt 0( -.d. in IIU1 <qui ~ ... te or fl'rminatiou were 
1,!:az,"-d,_onOJ~Ie~ol.tinllnpot,1.IId .umeiothe 
flJ'"llO"tlnl~l TbcYOllDlc~pl&nttinlhcl)Ot.tlll'lltl':1-
_lod loy alitlle in Ilcl!;-ht the .lr-f~-rtiliEd, Ilwo equllOO tt.tm; 
w.,.. Ibn! I"",to. n; alh1 Iutl1lrere 'Pin Tid<II"iDQa. Tbe pbullt. 
.-il.bgutl'-':distnrhed.1f('rtIh.rnedontoithopot,I.IId,>laD1Lod 
ID 1m. open pound; I.1lJ alkr (P"OWing tor _ "-, the 
--.J pbulb, .... hi('h were all or nculy theMmflI, .. I,hl.llJ[l'II!leJ. .... 
tlle .. Jr-&!I1ilit.edorw.hyl!inehel, Whcnthe1110""rod.tbo. 
IkIwer-f't.;ll''' (>f the talk .. t c-.I pian' Uft«lu.1 t.bat 01. the 
tttIM acll-f.rtili ... -J 1,I.nl by fi inehe& The other _Iliop 
.bieh'll',rel,if,ntoo II) lheopengrouDd 1ItooI1 1IC,_l'IIte,1IO thai 
Ibty di,II)Qt COffllICte "Jlh one anollnr, lIe\"l'rlhcl~1IIlIhe c-' 
rJan"C'('r\.ainI1gl'C'II'toal'lliliergnat.'rhdi;htthantho .. lf·r.,1"-
111"",,; Iont DO JDeMUn.'lIW:Dta lrere IDIJde. TINt t-..l IJil.llla 
1rhirhhl..ll ... ·n ....... linthepot,ADdtb ... l'lult..-llntheopea 
puund. an ISoWeM. little before Ihe IfIelf·f.,rti\i .. ",J l,l"llia. 

( ~ .. ooJ "/f-lm'/,. PL._,.", IN .... d (I .......... -&mt> 
~ (8 tlll'! tl'OM-.l plNtt. of the , ... l ~tion were .,.m 
-' lri.th 1000ka ll'OCII anotbo:r n-' 1>l1.li1. ADd ,>rod-.-d 
be "'r.,m.. n.. 110.-- 00 Ihe IClf·f.rtililll .... 14an" of the 
Ilol gt.n~ .. tJ .. n 'II'erolll~)we£1 to ferlilioocthetMlllYtfI'lllIIlbl,n«"II,11 
nod<r • Do t, t.nd Ih"1 pmiiK'OO IIOIDI' mnarbl,11 tille aa, nlut. 
TIle I.., lola of ...... Ih\18 produo'l JftlIIi .. t ..... on _I,m 
e!l:tttpail'llW.TflI,\a:nt.doaol'potiww('lIoff..,urpotL'l"JN.o 
.,... .. 'II"re_llrod 10tltetil'lIofU,..ir 1<'l.'('lIOIl tile 
:DIh of O.:t"t.'f of tho Mll)e ycs.r, .ml Ihe elp;ht ~.-I pillnlll 
a'fUl.b"t'<l in holiJhI8·41n~,*. Y .. hib<ltbe.1f·r~rtiliae<1 aTe ..... '(!(1 
8·!ioSu...h.,.,thatlbcc~1fcrealitUuJnl<l'jOl'iDh,i~hl, 

.. l00wlUl 'Ii, Bytbeli!hofJtmeuftbefollo'll'inIl:1".,rtht-o, 

" 2 
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1~'llhl bd ,rown fInl'lIb bullti~t, .Dd had b(ognD to funn 
I .. ..ut. The en-! b&o.I no1l' A<-'lllirM • marl<l'd RllIf'OOrlly 
u:111''''Mir&1.I'I .... ranoo.&Dd ... ~IHl'liDcllsIDbeit;bl • 
... hilA lbe .,U·"ruu.ed ... ~ 7'SI inc.; or. 100 to9L 
Tb. I)\antll were then lurood ou~ of their pota and planted. 
lIud ... lurllod ill Ihll open ffI'Oulld. 111 th. (,th of AUffU~t thcir 
I_u .... en) tully funned, bll~ ... era1 h .... jtI"OWlI ., erookw. th.1 
tnellilci"hl.loouldbardly bemeNlll"I..d-.rith etCUIW'1. Tile 
t~ll'l.&lll., II0WO>1", wen) on Ih.whole ~dl'l'ably Witt 
Ihalltlllloclf·fcrtilillO...!. Inthefollowiu'1M.rtheyftoweted; the 
e~~II>I&llUlflo\ .. eringbeforcth ... lf.r~rtililMlliiulhrooofthe 
}JOI.a. an.! .t the _ time in l'ut 11. Tile ftowe~tema ... ere 
nGw-.u.reti, .... ItD.in TUlle XXIX. 

Tuux..XIX. 
J/, .... rrd 1" .... 1" of Flo--.t_; O-'ll~ifo. tAol a f"l~ 

.... _"'I_.J... 

"--1-,- ,.-", .. 
'" .. 
:';1 " '" 
" "I ~ .. 
" .. 
~1 '" a.~ 1 

The nine fto"~to«temaon the~ plant.bere &\'crage41'~ 
inch"", and Ih., nine on the .. If·fertllu...~1 plant. 89inehaill 
i1eilrht, or uloo to 9(;. But Ihill ~11 dill"erence. whi~b. more­
o"e., depl.looed .llllOllt ,,-holly 011 one of the Ilelr-fcrtUi .. ~ll'lanhl 
beiug only')) iuth .. high, dOOll nol In Ihel<'&lll .howille .. &$\ 
IUIII't,,,rilyoftb.·e.-lon-r tbe.,lf·f,rlilito..d punta. Doth 
hI..<. wcluo.lilll" lbe two l,laIJUI in Put IV., wblCb did DOl. 

!luwer, were 00.>11' eul dowu cI~ to the If'OIlII.I aad wfiilKd, but 
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lhaole in Pot IL 1rt'l"O uelnded, for tllfoy bW been KlL'iJrn .... Uy 
iDjuredbyaf.lIduring trallSJ)Janlalloo.andone .... aJlDIMt 
killed. Theeighl~~plllnt8 ... ci8htx1Il19oD.D0IlII,lI'hll.tlho 
eight Mlf.forlilieod )lJ.ntl weighod only 8'Jouooe., or u )001087; 
III) tluIt!be wperiorityoftbe former o~crlholatterin weight WlUI 

"," TAo E,,1iCQ of .. ,,_ • .nth II /mIt Skd.-Somo ftowertl on a 
~JIlantoftbelutorllel!On(ll!ftItraJioDW1!lIIf~rtili ... I. 
without being cutnltOO., by poIltn taken from .. plant or Ihe .me nricty, but not reJ.ted to my pJ.ntl, and broogM from .. 
nul"!C'1~rden( ... ]~noom1$OOd·orlgitJallyCBmo)lur. .. ingadif_ 
r"nmtllOil"ndMpooL Tho 90"''''''08 the I('!f-fertilil!ll'd planla 
u(tbeialt or*lllOnd generation (1'ahLcLXL"{.) ... ere .. ]Iowed 10 
r.rtili.thl-lMel~~taDooaalyuDder .. net.andyie~ 
f'Io!ntyorlOOd& n..J.tterandthec~ ~aner~rmi-
Dating on _od, ... ere planted in .*in 00 !be OppotitfllliJCII 
oftixlllFgepotll .... hkh ... erekept .. t fl .. 1 in a 0001 grt'('llhouee. 
r .. rJyinJ.ntJarythtirbeight.. ... eremeMureo:ltothctipeofthcir 
If'&l'$l. The thin- c~ pl .. nt. ... erf.ged IS'16 inch(lll in 
heijl'ht.and thet ... ('I~(roronebddiod.)l(']r-rerti!ieed ))\aotA 
aycrf.ged IS'7 indMlll.or" 100 to 101; III) that thoaelf-fcrtililled 
plantll6~by.!ittlethe~plant& 

T.utLII XXx. 

W~g~j 0/ Planl. qfler u.~ haJ/_l JltQ(i., 

.=:.==- ~r~.= 
---i-----c;;;;;:-
~ ___ '_.,-

II. 74 3041 

"I 

"'I --------
\', to 111 

_VI. -~l 48 

Tglalia .. _ 114'-00 Id'l.'; 
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F.aJ'1,.jnlllfl[tl'ringth6planbl .. {'re~uall,Mrdened,.lId 
tnrDr<ionlotllll:tirpoblintotheQ{FDgronn<lwilhoutking 
di>.lnrh, .. 1. 111 tho end of _\ngod Ihll ~k'r number bad 
f(lrtlX'(1 linD h,· .. d~. hilt III'wral ~l'<." exlr<:mely (01'0(>11:,'1'1., from 
haYing I~~'D dm..-n up to tbe- 1i1t'1,! whii.t in th,' gn8Ibou..e. 
A~ it WM • .1u ... ~·l.r 1,,--,bl(l to m(" .... lIr8 their height.<, the fiD~t 
j.l!ontollludllli,Io'o(ooclipot..-&llentdowudOlle IOlhcgroulld 
lIudwdgh,·,1. 11l1111·~lillgla!.lnwehllvethel'Cllu!t. 

Tile lUX lIu''I<tcfO!IIM,1 plantll .. vernb"CIOtl'W Ollll<'e!l, whilst 
t~1{1 ftix flll""t IItH-f"rlili"'ld phmt. avcrugo only 23'7 OUDOOI!, or 
,,~ l OOlo\!;!. 'l'hiidiff"renccijhowli in Iho cloores.tmauucrlhe 
tll"mlOlI~hencfltwhicbthCOl6pl .. ntJt d .. ri,,(,d from II cl'()M..-ith 
Ilnoth(,f ,,'-ot Il('longingto Ihe ... me ftllb-~lU'i,.ty, but to .. fresh 
~t()('k •• ",1 pnwn during.t least th", three prBYiollA ~n('nr.tioDi 
und"r "'In,-"hat difl'cn:nt conditio$. 

Tilt Ill., .. ,,,, I .... " ~"'"ltd....t,""rltd, allod ... ~t<l .ilf 
._"Ci.tb,..,..fr_I ..... I.\tlr:MI..J ... r'M,CM>'kd,'''.d .... .....,.,W 
e,;_~ (', ..... " ..-,.......-l..,;,.\ I"'" ..l/-/",.1<-, OJ''1'rihg 
1_ IA. I...., I"' .. ·.din.-~ triallwere mado, DOt for the 
.kc of compHing th~ ~orth of the 1TOIIMf'I1 and .,If-f''rtili8cd 
-.llinS-. hnt bera\Ulle I h.a..llJOOnit .tAtcoi th.t th<"80 nrict.ies 
1I·onhl not nlltul'lIIlIy inlercl"Oll8 w!wn growing unoo.-ered and 
near 0110 another. 'rhi~ ~tatemcnt prenl(1 quilo errOllor)tl!: but 
tho white-gl"OOu '-Rri~ly wall in !IOmo d"l(reeBtcrilo in my glIrdcn, 
I'rodueinl( little pollen IIml few JIOOd&. It WII'I therefore no 
wOllflc:r Ul/ltllOOtlliugs rnieed from tholl('lf-fcrtililll'd Howcnofthie 
varielywcrogre&tIYeJ:."ceedotlinhl'ightl'yBOelllwgIIfrom .. cl"CMlll 
!Jet1l·001l it .0,1 Iho more rigoroll. cri.neou-gT(l('n1'lUiety: and 
nothing more lK'Old be -.id .bout this experiment. 

Tho IIOOdlill~ from tho reciproeroJ Cl"OMl,that .,from tho crim­
ll<III-grren .... ricty fertilifIeCI witb pollen fl"Ol'll the -.rhito-green 
,·.riet,..olfer • IIODlcwbat more eurio\Ui eMe. A few of IhCIIII 
c...,.."'lO'f'dlinpI"I'Tcrted to"puregreen .... rielywiththeir 
l .... ve.lo.cut.ndcnrled,lIOthitthcy1l·erealt.t!wrin.mnch 
more natu",) _I_II'. and th_ plano grow more vigorously and 
tallcrtbananyoftboolhcrs. No"iti._.tl"lU1~fact.thal. 

much Iargtr lmm1x<r of tho 1Ie](-fcrtilu.oo fIOOdlin!(lt hom the 
crimliOn.gro:'Cuvari(>tythu.nofthocl"OllHtl(laoo<llillgllthll,rnveri.od; 
BndlLlllt.l'OllMequeuoe tho f!{l1(-f"rtili'OOl!ll.ledlinl(&grn .... tnllerby 
2linchQIII(lnllll ..... eml;tlthu.ntboe~llIIJI'd.hllF:".with ... hich 
thcy were l!IIt into oompetition. At fi",l, hO."C\"~r, tho c~ 
aoodliugtcxw...J,dthellelf-fcrti!isodbYIUl"'·cragflofllqlULrler 
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ofaniuch. WClhus_thatreTi'nionioa mON! natural eou­
d ition &C1~.1 m"r(! IIO ... erfully in ta~ ... n';Qg tbe ultimate gro ... th 
or th • .,. I,lant" Ihu did acroM; butil.bonldbe retD<mbE-....... 
tluot the cna ..... with a lIO'!ID.i-Bterile ftri .. ly baring a f..eltl.· 
~lllititutiOll. 

IJlIl:1lIIlt:llIlCLL4TA. 

Thi. Tllri~ty produood pleuty of gponlanoou.1Ylelf-fertilisro 
IlOOd uuder It. llet. Other pllLIltIJ in l)(ltfl ill the wC('nl"I\1IjO \\"CI"Il 
left uncoferod, It.nd M I MW BllaH flie. vior.iting the flc ..... tl"l, it 
IIOOmedl'robalJlethatthey .... ouldbeiQtel"!'~_ CoullOCJnenUy 
--.:II .UI'I"I(.....J to have been tbUli c.-l aml.!)(lntflnoowdy &elf­
fertili .. ..J -t. 1ftl"ll 1I()1I"Il on ol'~te .i,l('& of a poL The 
_If-fcrti!i8ud-niD~gre,, from tbeflnstquieker than the 
l1li1'1"*'<' ~~ -Urng!', and "hen both lot. "'fro in f'n1l 
flower the forrtk'r1fOrefrom 5 to 6 lnebel hi~brr than tbec~! 
1 l'\'lOOni in my noW. that the IJelf-fertililJeJ IIOOds from .... hich 
tbeloe 1e1f-fertiliMci plants were raiaeo:l ",eren,,' 1I()1I"e1i ripened 
l1li the ~~; and this may poaribly have ,",,1180..,1, from pro­
lllature.,'l"Owth,tbe grat differen«l in their hel,.,.ht, in nearly 
tlul arne mann"" M .... hen self-fertililllld aeed~ of other planUl 
1fcre.ownlt.fcwd&,..berorothec~inthCflalOcpot_ 
Weha,·ollOeua.omowhatanal0g0usc/IlMIwiththollC]f_fcrtili!llld 
plantlofthecighthgenoratiollof I pomcIlB,raillOllfromuuhOlllthy 
parent&. Itiitaeuriotaeirel1llllllano6,that two other Iota or the 
.horn _III .... oro .o1l"D in pure Mud mixeo:l with hnnlt mrth, 
lIuJtbcrefore without anyorgaDic matter; and here thOIlUP­
rw.-Je~lIIIdliDglgre.,todonblelbebeigbtortbo.elf­
r~rtil~,berorebotblotsd.iad, .. _';11000'urrt<l.taD 
,.rly period. We ahaJ.J hereafter mHl 'llitb au"the, eaaa 
aJ'~ntl1&n&IogoUltolhiaoflberilliDtbethirdgener&ticll 
ofP...t.uniL 
Theabo~ eelf-f .. rliliaOO plaubl wem anowed to fertiliae them­

r.e1~ag&lnundcranet,yicld.ingllClf-fcrtilieedJllauleofthe 
lleOOuJ gon{'retion, and thelUJlJllMade~ planllJ werec.-l 
I)y pol1{,D ofa dilltinctplant; but from "WlInt of Ii mot hi, wu dODO 
ill. eal"!'l .... manncr, na.mcly,bY$m('Gringone hmd ofc.lpllndod 
fl o1l"ent oyor anoltlCr. I ,hould have thou~ht Ibat thi! would 
havcluooootlod,aodporhaJlllitdiulI(I; but the fact of lOS 
... ftho ... !f-f,·rtiliMd. IIOOds weighing 4'!rl grain., 1I"hn~t the Mme 
numbcroftb.anppoBedcrOBld~1I"OighedouI18·a7graiWl, 
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ciON not look lih il Fi~ -uinp fl'Olll eaeh lot. of Ieed~ 1fe~ 
raiIoed, and the .. lr-r~rliiim.l. plant., ",ben full,. VOW'll, exOll('(iro 
innengel ... 4;htl>,.triH,,(1'iE. ·"oranilll'.h)thebtll,robIol>l,. 
c~ llIr.nta. IIJII"ethoughtitri~htlo~TOtlIiaC&lleandtbe 
l ... t.beolWlOhadtho.llp~er1JlJlll.O.l pbt.DbPf01'l"".nrerior 
tolilewlf·f,rtiliecd in height, I IIIlOuld haTe &M\Imed without 
dOllbt that the COrDIel had rca!lybcen CJ"C-.ed. Milia, l dono!. 
know what to c"ncludc. 

llcillg much IUrprilll.'U at the two ro~inglri$lt. J deter­
miuodtomAkoA"othcr, inwhiehthel'l)&hould be no doubt abou t 
tho cl'Oll&iUI(. I U.ereforo fertilillll(l with great cal'(! (but &8 

1.'1I.1 .... ithouIC&lOUation)lwellly-four 80'll'c",on thoaul'poI!I8d 
Cl'C*IO<I plant. of tho ]a.;t !:l'Dt'ratiOl1 'Kith ].,lIeo from diatinct 
,,1&utA,a:n.l thwoo!>tailltd hr.:nty.oue e.pwl_ Thn ... lf-rMiil*'d 
I'lanbofthe .... tgeDl'ratiOl1 ... ere.llo ... eol tor ... rtili.them' •. ·hl'll 
~lIun,l .. r.n('I,.n<tthellCoedlinS'll"l!rol'6.lrrollltl __ la 
(')ml('(i Ih" tbirulll!lf-f"rtilwlgcn,·rali..,ll. Ik>thl"bloI'-u., 
afll>r f:\·nQ;:.JlIling on b&ro .nd, 'JI'''re l,iallko.l in f*il"ll on 
the OPIOQIIIIte ";,1 •• of 10m pot&. All tile nolllAiniu(l' ........ ""'1'6 
.. ,11'11 "roW,j,'dOIl op»O'lite sidell or II thinlllOlj hulMIlUthe 
IOClr-r~rtilU;.,I",,'lling!lin thi.8latwr pot dial before II",y ""'w 
to 11111 QOrLl<itlcrablo height, they were not me.~ured. The 
pllmtl in l'ol.lll.lIud II. ..-ero HlOllllUroo:l "'hell bctw«'n 7 lind 
8jllch~inhcight,lIDdth(l~I('~ledth(llll)lr,rertili8l'(1 

inll .. e~hcightbyl·fJ7 inch_ Wbenfullygroll'ulheY"'cre 
lIgIIill lllOlllUrod to the .ummitaoflhcir flo .. ·c ... hMd .... ·iththe 
rollowill8lW1llt:-

TULII XXXI. 

".d,oo. 1_ 
18 It 
21 21 
181 Iii 

19 WI 

!~I I!: 
II 161 

Total I. I"'" 
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TheaverageheightO(thelJeTCne~l plaotti.here I9·12 

in~beI!, an.1 that of U,e ""I'D .. If·(,·rtililllld I'I.n'" 16·3'), 01"" 
1001.086. nut as the plan\Jl OIL the ael(·(er1ililll.J mdo gre .. 
... cryuD~ually.tJllBrationmllotoo(ullytrustod •• ll(lisproba"ly 
toohil'h.IJlhothpoi.ll.~l'lantflowerodOOfo",anyolle 
"fthe .. lf·(crtili-t. ThOlle pla.u\Jlll"ertl lert.olll'Onrodillthe 
~houll8; but from l"'!ng 100 much c:n)wdt'd thfoy W('l1l out 
"'eryl'roducti ... e. The I!IOOd.t from.U lIIl"'cn p!a.nte01 botb JOtfl 
wem ooullted; U'D ero.ed produced 2Al6, and the II(!lf.fertilised 
IM;or&IJIOOlo75. 

C .... ~ fI./1>" • • '3U>ei.-From the donbt. eau.ed by tbe 1"0 
finttria ... inwhiehit ..... notkn01l'"nwitheertaintythalthe 
I,lanlah..d beenm-t; allll from thee...-l plalll8inlho 
iMterperimcnthll ... ingboon putinlooompetitioll·wilhpI811U 
.. ·If-'fer1i!i ... ·.lforthrQ8~nel1ltion., .. h..iehmoroovrrgm ..... ery 
lll'''lually.1 mlloh·oo 1oN'~tlllotrialon.largerllC&le.and 
inarathl'rditrereotllmnner.lol.t.inoollOOd.solthollallle 
rrimson .... riety of I.OI""",llo.,,, from another nuJ"IIef"Y garden, 
Rnd raiOO(i plan\Jl from them. Some of these pl.ute .. em aUo"'·1.'(1 
to fcrlilio.e tbellUiClve. IJPOntaneou~ly nnder. net; otbe ..... e", 
t~hy rollen talE"," from plantt raUoed from ~ eent me I'y 
Dr. Dnl1lndllfrmn AI{cierl.whero Ihe r-rent-pl.nta hAd boon cul­
t i .... t<JdforllOmeg('llcration .. Th08Olattcrpl.nteditrerodinh .... -
illll;p:i.lel'illkinllteadofcrimeon no ... ·c .... but in noethcr l"OI!IpecL 
Thaltll(\~l"OllIIhadbecnctrcctiTe(tho"gh the fiowcl"1 00 theerim­
_mothcr-planthadlWtheenC&l!tratoo)WIIII'Il"CUlI.hOWllwhenlh.e 
thinycl"OM!daeedlinl;lllo ... ·ered,fortwenly.fourofthemprodueeo:) 
roa1e pinIEBo .. el"ll,exactIyli1r.ethOll8oftheir fathcr;the1!ixolhcl"ll 
having criUl80n 601l'cl"1 exactly like thOll8 of their mother 
and like tbOll8 of aU the !ll!lf-fertjliwd aeedlin~ Thia ca.o;e 

eft'enla ~inAtance oransult whieh not rarely folIo ..... 
from Cl"OfIIing '"3rieti~ ha"ing dilJcrently oolollrod fio1I·cl1l; 
IlD.me!y.t1mttheooloul"1donotblcnd,bntrosemble l'llrfootly thOllO 
citherofthefalheror mothcrl'lauL The~ofbothlo\Jl, 
after germinating on and, .. ere planted on OJlIKW\e aideaof 
• i1tht pot.-. When fully grown. the pl.ola we", IDe&.I!lU"ed UI 
t!lIIliwnmiUoftheflo .. er-heads,M shoWII in the rol1o .. illg 
tahle :-
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T.!.J)ut XXXli. 

I~ I I~ 

"I j "I 11 1.1 

;:! 1-:;' I~ I.'>, 

'''I "I l~ U 
1:'1 J;l 

:~ :!I lfl'l -,." 
I:· ,.'>, 

liiluii, 
I~I 16 -- --"I >0, I~ I.'> 
17 III 

" '" '" :~J '" 
;;1 nl 

16J 

" ;;1 " 
Toul10 I •• hoo., 

The .T~ heIght of the thirty (,naM 1,laJJta " b(>re 
17·8-I,.nd that oCthe hrentY'lIillOlelt-fcrtilillolJ l'i3nQ; (one 
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ha1'itijl: dit!<l) 1~·~1. or l1li 100 to 89. lalllltUrpn...1 that the 
iliScnllCedi,jWlt prove .. mpwhl.t gnater,aon,y,j"ring that in 
the la.,tClI~'rimcnt it W'M l1li 100 to 116; but t1li~ Ial"'r ratio, 611 
bo:r.>nIell,l.in .... I .... llllprobabl:rtoogreat. Itlhould,howcnr. 
"" ol~ .. t>1 t' .. 1 in the lut exporunent (l'.bIe XXXI.). tbe 
1't'IlI«,1 I'~",ut.; CO',mllO't,><l with 1)lanU of lile thinl.clr-fertili-' 
gwwrntioll; whibt ill the pregellt llaIJe.plllollQ dcriyoo from. 
r~withllorru.h,tookcompeledwithi(lI{_rcl'tilieodJlllllt8of 
the fln;t gencrstion. 

The e~ plaut. in the prQllCnt cue, M In the list .... ere 
DlOre f"rtile tlw.n tbo IIIllf-fortili3od. boUt lot. boeing leR UD­

(l(,1",!"I.lilllhej:\'ret'ubollBll.. ThothiI'tY('~lplall~produOO(I 
11l3-.J-beAriug IIowcr-liC!IJs,u .. cIl6ll1lOiDO ~ ... hieh 
yicl<\,..J.no-.lli; wht'r'OMthot .. cnl:r-nineIlllIC_{,rtili-.1p1anbi 
proo.iu, ... " oolytll-'-"'-ringbe&dA; tbereCo)re Util'tyaueh 
pl&ublwrml.l haYe produced 83'7 bead.. WethUB ((f!ltbo 
ratio of 100 to lSi, for tlie number of -.1-lM.rillg Hower-head. 
pmoluC(lo] by the eroaol"nd .elf.furtililJold Ilianta. )[oroo1"er, a 
na.m\lcr of -.!-1lKrillg hto:IJ..t from tho e~ plants, com­
[IIn,1 .. ith tho .m~ number from tho ... ,If-ferlilieed, yielded 
_1& by w~lght, in tho ratio of 100 to 9"2 Combining theac 
t .. oelcDl,'nU, Tiz.. the number of8OOd-hooring hOllb an<i tho 
weightof-.uinoochhood,thoproductivouOllllofthoc~1 
totheI(!IC-r, rlili.oopla.nblWMlI8!OOtoUi. 
Thee~and ••• >iC-fortili!ledIlflO<U:, ... hjchremaine<lartcr 

the ahovo pail"lhad been planted,(80me ill a .mteot (fI'rmill&­
tiOll an,j-..m&nollO),..-ere .. WIlearlyintheycuoutof doom 
ill two ru .... Many or the eelf-fcrtiliflOl.l _llings .ulfered 
I\'f'IOltly, .1Ili a mlldl larger nnmber of them}X'riahod than of 
tbec~ InlbealltnmnthoAll"TiviDg"]f_C~rtiu.edplanta 
~pla.inlyl_1rl)lI-grownthanthe~ plana. 

VII. P.t PAYERACE.E.-PA"AVIll VAOo..II. 

A~oJP_doobj",,!""IM·....u.oJF ........ 

The poppy 00. IIvt IleCreienoolar,bllt Ihoftoweraarohighly 
OOII5l'jcn","~ nnd nro villitOO by lllIIuy polJell-COllocl illg bee8. 
Hie&andbootJOI. 'l'heanthcnoshcdtheirpollcllvcrycarly,lI.lld 
in the caooe of I'. ~h",,,. it Calla 011 the cjre\lmfcrell~ of Iho 
rao.liatillj:\' ltiKfD&', IOtliat this speeie&lIltlrioftenbo""lf_ferti. 
li.8ed;but .. ilhJ'.d,doi ..... thelllUllol'OllliltdoellllOtfollo .. 
(&IleOrdillg to lI.llllll<'r,'Dio lkfruchtwlg,' 1'.I:!.tI), o .. iug to 
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the worln_ of the atamellll, unl_ the Hower hII l)rellt to l'and 
inclined.. Thll l\T'IIfICn\l!'JlIlCiOll.thel'l!r()re, dOOllnot~IDIO,,·tll 
Hued ror IIIIlf-f~rlili.tion .. mOllt of UIII others. N ... crthcl_ 
P. ""9'"'- produted pleutyof toprnl ... in my pnlcn ... hen ioeect. 
weree:xeh>dod,bnlOl1[llateintbe_. I mayhereaddthllt 
P·_·V ........ produl'San.ba.nda_ofFJXllltaDeuualylelf· 
fcrlili!ledCtlp'ulOll,UPror-.rlJ.liofrmllll.nlikC'tl'i.foundlo 
be the _0 801nllBpeciMOf Pnpavercn:.freely wbenp-o..-ing 
In the lIWle(tllnJen.u I havokl101rll 10 bo the cue ... ith I'. 
~"""lId .... i .. tak. 

Plante 01 I'lfparv "'!i"'" wen! rai.,'<i from 8I'('(j1 .. nt me from 
" "tills lhroa,b the kindn .... 01 DT. llomel Some little tilll('! 
after the ftoftrw ba<1 f'~,d. "11'ral 1rt're fcrtil-.J with 
their own pollen, and other. (not cutrated) with poll,'u from. 
dilltinet indi ... idnalj butlhuerl'MOlltobeliev(!,frolllobec....,.. 
tiouIHu~lIelltlymlldo,thQtthClMlflo'l\·cI'1l11l1(11)('Cn&lr~dy 
ferli liBedbytlLeirownpollcn,&IIthil l'I"OOON8eeIlllt(}tall:el'laee 
UJn Ifter their npaDBioo.t I rai"",l, howe .. er, a few _Ilinp 
of both lot., and the .lr-fertiliad ralher aee«led the c:.--d 
I'Jantainbei&h1. 

Early in the following ,-ea., I acteo:l (lill"er(!JItly, and f~rtiliOied 
IOven tlo ... e~ .. eJ"f1lOOIl aflerthf'irnll&D.Rion,..-ith polleufrom 
auotherplaut,and obtained llixeaJlllul~ FTomoounlingtho 
teed.. in amedlum-.ited ono, I ClllilD.ltOO that tho a,·crage 
number in each .... at l('&lt 120. }'our out of twelve eap'u~, 
1!)(lIIbmeomI1telf-ferlilieedattho_time,werofoundto 
I"OIItain no ~ .m.; and the remaining eight OOIItained 011 
aD ... erage 6·6 .m. per ear-Je. But it abouId be ol"",,",",-d 
tbat later in tho -.rL the -.ole )J!auta prodnced under I net 
1'!cntyofvCI1 fluelpontauooW!!yaeIMcrtililiCdc:afll'ulM. 

Tbeaoo.-e11l"0 loti of lOOdt,arlcrgermi.natingon.nd ,wcre 
planted in pain on opp:.ito Bidet of RYo po... The t ... o lot. of 
-'.!inp. 1I"ben half an inth in height, and again .. h~n 6 inc:heI 
high,..-ere~l"(l(llothetif"oflheir lc ... t"I.,hulrre«nted 

don. "011 IhellllOXlll,llb.y,or_ .. '·w hoIo ..... fter II.e O:XJlOOn.'loIl 
"'U,. ftO ...... on tb. Ilrnday,. 
, .. nla! '"nHiAl\oD ha.l .1-..1,. 
........ ,."""'",'<1, and .. r,.... gwd 
_1 ....... I_la .. riablypro­
d_I." Thioprln' ... lbo .... I, 
.perIodr~lial"-l.abo.n-
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III difference. When fully grown, the 8o .... c~taIb .... ere 
-=..J t<>tholUW.tD.itaofthel!lledCllplulCII, ... ilh the foUo .... 
lugf'l.""ult;-

'l'ilLJ: XXXIIL 

30 2~1 
181 18 

~;· I·"~;-· 

----u.-- l~f --.-', -

~r ::, 
Ill, :; :u 
~-~I~ 2~1 2~ - ---- ----

V, 20 181 
271 27 
19 211 --- - - --

T"t.lI. I.ch.. 328'a 2~3'13 

Tlleftfteenc~111M1tabClOa,-cI1lgll21·91InchCII, .. ndth~ 
fi!'t.,..netlf-fel1ilieed I'lauta 19·Minchetlinheighl,or ... l0010 
I!'J. T'- "Ianb did DOt dib in (emhl)", I.e r...r ... could be 
juolJ;f'd hy II", number of CllpII11l. J'rothteed, for IheN wcre 
"T1'IIt,..lInI on lhe Cl'C*Ied aide and I!IlYCnty-fou r ontbe.:!f_ 
fertiliMxl~da. 

E«:lIIOIIOLTZlAcAu.oaIfICA.. 

Thil "Iant i, rcmarbble from tM c~llIOOdljnga Dot ex­
t"eo.ding in height or .. iguur the eelr·fcrlilile<L 011 the olher 
J~"nd,.cl'Ollllg~:r.t1yinerCMClllhcllroduct[,·en~ofUleflo .... cr' 
l1li Ihepi.runt-plRna, or, lUI il won ld be moro corroct to AY,lIelf­
r rliliAAtion lOMeli' their produetivcn-. A Cf'08t is iudood 
-al:-!"'iU\L .. n~ryinorderlb.8ttheRo"'c ... bould"rodncu 
auYllood. I1loroo,.er,rlanlllderinldfromaCI.,.arelhcUJ.eCh·CII 
Uluch mol'(l fertile than thoee rail!edfl"'m aelf·fcrtili.dfl.o",crt 
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110 that the .. hot. ",ITlln. o( a er.:.b c<mfinooto the re­
IlrodudiY6Rytit~m. It "'i1lhe u,_,.,.rQrmetoglye thit 
aiuguluealOeincoaa:<i.r.h!c,lt'tllil. 

Twel .. " Bowf'", un __ JllaDta ill my f\Q~ .. ~ 
rtrtili .. ~1 "'ith IlOllen from di..hnl't ,,!ant~, all<ll,rodu('('tll .. dyu 
caJlllul~; butoIMlvfU_eontAi",..iooJ'lIO<I."",l 'fhe_la 
of the elnen JtOO<I ('Ili'"ul ... "cij.:~,l 17'~ l'T&illll. EiJl:htl,-n 
Bowen (Ill the ..... ne Jllant. .. ~ro f.nili ... 1 ",-til their 01111 JKIllen 
alld J'I"I~lu('<-d I .. ,·!y(' ,000.1 ('IlJlllul,'~, ",-ilieh ('(Nltaioool }IH, ' 
~ nil;ht of_I. 'fbtrtfurfl an fIt1ual numl,"" or CJOllo<.~' 
and 1Il·Ir·f,rlili.o.i ('&,l8Uk .... "uld hay" yicM,.'...oo. h1l1"eij.:ht 
1IlI}!A,)lo71.· Hwo tnh into .... ""''''t the fndthataulUeh 
j:(1"Il&l,·tl'"'I .. 'rti"Il(,(ft""'·e ... l'l'O<hlf'<:t1eai .. t1! .... h<nc~..t 
tl.a .. 1Im .'f·fur1;iliaOO., tIM ,dati.,., f.nility "r ,~ ~ to 
thelllllf·(,·rtililOO B<>III",TIIWlIIIM1W lo{,2.. ~l·'·crthe!c.t"'-"'e 

"IAub, ""hiM still l,rotCl't..1 hy ,10" II< t, "IM)ntnll("u~ly "rodurW 
ACO<ul;I.j,·r.I,lc nnwl.'l"or.I(.(,n;liatJ ('IlI .. ul, .. 

The -'- of tbe tTo I"t~ a'I<-1" J:('TDlillatinl (Ill .00 lnrfl 
"lantedin J-.&i ... (!II !I.e o"' .... ile .id,. of (001" IAf!,~ IWl\A, At 
Hl'tlt th~re ..... nn diffc~n<'(! in tI,{'ir po .. tI,. l,ut ultimately 
thecl'Of':AB<!_:llin ... ~:r<:u.J"IIhe.Jf·(·rti1i",.lronaiW'r.l'lyin 
l.eigbt, .. IIbOWD in the follo..-illg tal~e. Dul J lJcolime from 

T.\8LII :<:<:\1\' . 

• Pre(. IIiU,~.ftl><l u...,n. 
~i~!:'" ..t~'~I.~ t~. ':::'''.::i 
rnundlb,b1",,,,,h""'"''''f .. tl'l'lIo. 
Ul{hlOl-n ...... n1~ .. I'n-I<.:.'<I 1'1 
_f>;t1.iU .... t" ... ""'."'......tODIOII 

• ,. .. ,.~ij:blr·lln-' .. ..-hilot 
(.4lrU- ... ' .. ..a..fr,m .. lf.r..ni. 
J ... J ftn-oo(· .. ~ta;Q",JoalOll 
u.·"'~onJ,.nh ... ......JI:(h.l i .. 
&oW'Jtol1:'J!lhrb.f"rW.1I. 
lJul...bik: Ll.lltp.4w. 
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11'lG_ ... bi(>h folio ... that th;. renlt ..... aoc;,leaW, O1I'in/l: to 
nnlya1,wpLanl.llhningbcenlll(:fUOlll"Od,aolltooneofLhe 
1II1f-f,'rlili"oo pLanl&llllfinggrowll only to a ilclghl of 16 indu)&. 
T II6 ,oianl.!l bad bo!oPa bpt in the peetlb<nuo.l, &nd from being 
....... 'IIp to theli¢ll ba.1 to beti8J to 8lR-o in lhilIandl.be 
~ trial&. TlM-y wve -.om! to lbe mmmita oIll11'ir 
bel'+l,-. 
Tl!t'f"nr('~ J>lnl.!lht'M aT8raf1'8 2'J'(i8 incius, and the 

{<lUr .oJ(·1..nili!W'(I2J·6(j in height; or u 100 to 86. Tbtt 
mnainillj!' -'- "'(,f'Il ..,,,,n in a large !lOt in ""hlell _ Cinlorar:ia 
hlollLODibeeu(tl'O"'1Il"'; and in thiaeuefopin the t",o('~1 
ptalll& onthe olle5iJ"g ... tlYCl('e(l(lod in hei,{llIthe two.-11-
{,11ilia-d 1>I."l>; OIIlh .. OI'loOIiitellio.le. The plant. in theaboft 
fuIlr PIta fNm hari"~ "' .... II-('[lt in Ule ~ did DI.1 
prudlWOII tlUa or anyotitr'r similaroooaaion many CllpIIllm; 
loullhe(! .. ".t .. onlhc("~planta1l'hcnagainc~1'I"(,n:I 
lQurh mm'O l'rOOuethe tlmll the Dow" .. on Ihe !i('lf-feniU8ed 
plaDt. ,..-Iou &pin .M-f"rtili-'. ~ .'l&nta _n.er -.LInk 
... _ rut; dowa ant! k.rt in the peeaholMe; and in \be 
1oIIcnrinJI:,-ear, ",bm 1f"O'II'll apin, their reJ,ati,.. height. ..-­
-.J,u tbelMllf-f.ortil'" plant. in throeoul oftbe four 
roflt1l'ereDowta1lerlhanandf\o1renldbefof'lltbe('~ 

p""'" 
~ , .. iii _/.,fn-Iili.d PlanJ.fjtAr &.-d OttIn'Gliool.-The 

fadjw;l gin'll "';Ih n:o>lll'Ct to the (rI'OWth or the cukiown 
plant~ ow.!" _ doulotful about myll,.t trial,.o 1 detcnnitll'\l 
1;;)lf'.au ..-.ther 011 _Wvr _le..-ith~ and .. Ir-tcrliliad 
.-l: ra$-d from lbe ~ aud ",r-rertililed pIaobl IlD 
UiI ! I fI"lIIf'l'Atioa. F.ieTtln pairl were raia.J and grown In 
_I",titiull in the u.na! manner; .nd now tile "",ult ..... 
<L6'(nnt, fur tho two Jot. """re nOilrlYC!llull1 (Iuringlheirwholo 
P'l"'th. H 1'I"ouid thenlf"n:I be IIIllocriluOIUl to gin! a ta1.leoC 
cWr 1Mdtthta.. W'-. fuJI,. ~ and ~, the c-.--I 
awntalS:1·47. aDd the .If_f<rli1iMd3'l't11 incb. in be4:ht; 
... _1m to )01. There ..... DO ~t di5enln('!e in tM numbtr 
<tdoYen and ear-It'll prodnced I>y tho 1"11'0 lot. ..-hen both 
_1eftr,",lyex~ltothe..-iliit.o'inllllC'la.. 

l'hI." rai.tJ /rum » .. i/i4,. ,').I.-Frill l l ull"t "Ilt mil 11(>1Il 
bill Dn.z.iI _I, of plabtIJ which 'II'Iltll Illrn:lalOllOlulcly 
derilo w11<n fertiliaed "';Ih polk-n from the,.me. p\allt, bu t 
_ rerf ... Uy ftrti1e wbm fertili..J with pollen from any 
I6a- planL The 1,laBia raiIIed br- illl:.QcW>d rn:m u-
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-a _ examioeo.l I,,. Prof_,r ~ G .. ,., aud I'l'OIlOunoed 
to I.oeioog to t:, a.lifurHw",with whieh the,. wtre identical ill 
geM .. 1 &pl)OILI'SllOO, Two of theool! Idanb w~re 00",,1'(001 h1 It. 

tIet,.oo were ruWld nut to be ., C'OIDpl~u-I,lelr,.terile .. in 
Druil DlltI.l1rtlenrtotl"lIUl:;ectiD~ ... rtol 
thillworll:. Here itwillllUfI'Ioo to IlIate th&t eight t1<Jwe ... on 
tllUlMl two plauu, fcrtitllKld with l)Ollen from 8noth~r plBut 
UDder tLenet,l,f'Odu,~1 eight fille ~~, c.ch ooutNninlloll 
an a~ about eight,. -". J::.icbt IIowen 011 tho.,.., ame 
Illanl.t,r"rtil;.dwith lhI'iro'Cll poliMI,pmducWlllTetlcsv-u1eB, 
",'hlehOOll\ll.inOOonauanraglloul,. t .... cl"e !IOOdlI, .... ith & maD­
mum ill ouc or aiJ.toon IlOIldL Th~refonl the cro.-r~rtililled 
C&PIIU.I""',OOIIlI...oowilhthe.elr-f"rtiliBI,yielded-alnlhe 
ratio 01 II.bout 100 10 16.. n- plante of Druili&n "'MI~ 
difl',·n:J al.o in a IIl&rkod Ill&IlllCr from tho Englu.h plauta in 
l)roducingcxt.remol,.fowapontanoollll,..,lf-fertilieodeav-ulet 
under. net.. 
er-I .nd RlC·ferlili.t&J -u Crom. the II.bo~ planc...fter 

II"rminating 011 bare and, wenl l,I'ntW in I*irfl on lhe nl11lllllile 
ai,let of lIyo large poa. Tbo "",,-,Ilingathllll n.ilJed were 100 
gr&nt1~hiIJren of tile plante .... hich grow in finnl; the .. rent.< 
'II.viog tM*1 grown in Engla.lld. Ae the grand-I*teute in 
Druil .t..oIntell mquiro ao.fcrtiHation III order to yiel<l 
&Il" ~ .. l e.Ipect...i that Ielf-ferLtl~tiOll would h&1'e provoo 
.. er:r injurioU8 to I~ IIOIldlinp, and that the ~ ~ 
would h&~ beeu grw.IIIlJ11perior in height and vigour to 
thIMrailKldfromlelf-fortilil8d.l!o",'cl'L Butlhere.\ullho1red. 
that WI &lltieipatioo w .. emmeoU8; for .. In tho J.&..t uperi­
me:otwitbp\an"oftbeEag:1.i&blltoxt,.,inthe~tODl', 
the .. It fertd-.I pl.&nte aceedod. the c~ b" li ttle in 
11cigbt. ItwillbelJlltllelcnlloltatethatthofour1..'Cnel'OMOd 
plantaII.veragod. «'&I, and tll8 fourloon IIlI.f-Ccrli.lilod 45' 111 
incbelin beJgbt; or .. 100 to IOL • 

TIw t:.I«:l. </ac.--w.tl. aj" &.;d.-l llowtried.t1ilf,·rent 
uperimll1lt. Eight Dowcn on Ul\llelf-fcrtilillllO.! pranla of the 
i&llt e:lperilDCl1t(I.e.,grt.l1t1childnlU of thcl,I.n ...... hicb gro'll' in 
U,..til)...,ro .n f"rtilUied with polleD from the __ JIlant, 
&Il,1 JIrOdur<,1 fh. ear_als, I'ootaining 00 an ... c~.., Z7." 
-'~,"";th. IDuiwum in one offnrtr-two lIt'C.ld.-. 'Ihe-.Jling& 
raii(l(lfromtm.lOOC<iIronnod.tho.,,,,oud"'11t>lil~goll\lntioD 
of the llruiliaD 8loelt. 

Eight fiuwen 00. (q oCthe e..-f plante of the IMt upcri-
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ruent ... eree~.iUliI'ollenrromauoth"-rpndehihl.,lIn,1 
l'ruJu0l.ll liTe eapmlllL T~ OO'Ilwned 011 an a~ ... 81'G 
-t., .. ith alDUimulD inOllilloflort,.-nine_1I. 'fheeedJingt 
..... 1I'd tl"OPl U-.oo. DIA,. be ealk-tl tbe I.d~ 

Laatl,.,eightother80 ... "nOlltheC'~lplant.ottbelut 
1IS1~'rilD('nt ,.ero (ertHiNd ... itb pollen from .. plant of 100 
hSIl5h dock, vo,.ing in m,. garden, and wbicb mUHt han 
hl_e:JpoIO(l during DIAn,. pre'~ generationato Terr di~n!nt 
eonditioDl from tbIM to wbich tbe Drazilian p~nit.on of tbe 
lIIOther--planthao.lbeen.ubjoeted, Th_eightftu ... enprod~ 
onl,. fourca)'WIulOll,oontaining00 an.verage 63'21eeJs,wilh a 
mnilnum in one o( ulnet,., The plant. raised from lb_-'~ 
1Dro1beCIIL1""Lbo~'.fl~ A.I'arMthe.bo~ea1't!rA(ffI 
CQ toe tru.ted (rom., re. CllpaaJe., the Eaglilob-.:~ CIIp80lM 
C<OIlt.inedtwioo .. man"-'I .. thelnte~l.aDdralher 
UIOre than twice .. man,. .. the IOI(.(crtililed CIIl"'ulet. The 
plant. wblch,.lcldedlhel8ca[llllllc.werevown In polain lhe 
Ift"!'llboutB • ., that !.heir ~tlte prodnetifene. mUllt DOt be 
eompued with \bat of plant. pwilll out oI.Ioon. 

TbI!.bovolbreelotlorllt'Cldll,,,j&.,tlielll'l((crtilised,in[er­
~,an<:lE:ngliBh~,,,,cnlil'lant«lin.nCIfIIIDIHlateor 
,.nninalioa(b...,inghfenMUftual., .. n OIl boIrn MOd) in n!II<' 
'-'" pot., t1kbdi'l'ilkdilltothreepartab,. lu fI'r!lcia.lp&rtitioaa. 
)lan1otthollelr.rertil-.J~gl!rminaledbeforetbOlleoftbtl 
two en:.ed lot., and thlWl ... ere of OOUI"IIll f('jll('tod. Tla, 
..rulingftthulraillOd are Iho gmat..Bnooehildren oftbe planlJl 
.hkb lin' in Bruil. When 1M,. WIIJe !'rom :I 10 1 inebtol 
ill iIci@bl. tho three lot. W(!rfI equal. They .fOre _rod ,.hn 
r .... ,·lln... Brown, a.nt1 .galn ,.ben flIlI,. grown, and .... It·fOir 
,datlve J,«ilChll Y(!rfI alnKMIt enell,. Ihe _mo at tb~ til''' 
.... I .ilI KiTo 0111,. Ibe lut meaaurelDeut.. The ."trap 
..... htoltJ.lliDelof'n.:ncliab-~plaut.wu~:;'9'.linebaii 
tbal of the .({bleeD inl('~ plantll (forooe Wed), 43'88; 
'D,ithBtr>rlhpnir.etCl!ll ~Jr-fer'ilio;(d plant., 00-3 inebeL 80 
1:,,1 ... e hue tho fuLlowing raliol in helght:-

TlIiII EDgl~ to tbelleir·rertU .... pla.n1 .... IOOIo 100 
Tbe EDa;1i6b-c-' 10 Lbe iu~1 plant., .. 100"> 94 
Theinw~lothollelr·rl!l'1.ililledpl.antll, .. lOOtoUG 

Antrtllo_I-ca{llluIOllbJdboon(l;ltben!d,'lIlh~planlA 

ftreCtit d .... n doM to Lbo ,roond allli weiglwd The nioeteoa 
.~ pbubweigbed18-2Jo~; tbciulerc_t , 
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I'lanta( ... ltblbetr ... eillb\~cul.tedlllliflberehad~nj __ 
loon) ... eij:boJ IS·2 OUIlOell; IlIId the nl~ .elf.fertw-l. 
planta,21·6ooneee,. Weha-relbereloreforlbe ... eiah'-otthe 
thme~or~talherol.lo"lrins~:-

TbeEo.:llab-cro.ld to lbe ~:f·rf'rliliaedplanta, l1li100 \0 118 
The Enlllieh·e-.l to the intere~ "lanta,lIIIloo \0 100 
'The In\J.re~ to the .elHerlilt.ed ))lan,"" l1li100 to 118 

",.u. ... _ lbat m .-eight, l1li iII bf4b1, the .,Ir·~rtru.d 
planta bad • decideJ aJ.-.nUcto OTlll" the EDglWI~ end 
iolere~planta. 

Theremaillinll_l.-()rlh~lhrookill'I.-, ... hclher()rnotjna 
.tateor,ennfua,tion, 1I"ere lIO ... n in three ]0011 puallel ro .... in 
tile opea pollDd; and here apin the eelf·fertiliat.I ~Iinp 
~'d in -.ht bJ' bctnea:.l aDd31z1cl1.lhe-ninp 
mihohrool.herl'O"ll"ll, ... bio:-h ... ereofnMyeqnal height.. The 
throorow ..... erolenuuprol«'l(1(llhroughout the1l'inter, Ind all 
the plallL! were kiJl,'I, with the eJ:tI'pUOO of t ... o 01 100 .. If· 
fertili.-x!.;., thai l1li farlllllhUi litllebit of.riJevc:e g.-._ 
of the .. If·r.·nili8lilJ pluta were _ bani,lhan Uf of \.be 
~plaDtiloCeitherlot. 

We tlJla_ !bat the.lt·rertiIMed plaot. ... hleh "'I'll Iron 
io1henine)w"'el'llluperinr in beigM (1IIIJ16tol00),and in 
"II"1!igh,( .. 11810100),andappanlot1,illhardi-.tothelllt.er· 
~ planta dcrhed flOlll. en:. bet_o the gmtdchlldreo 
of the llreJ;ilian .Iock. The I11perioritr ;. here much more 
IIIroaglrlDlrbd t.baamtbe eecood. tc.el.1r1lh tbepboDtil of tbe 
EDgliahaoclr:,in ... hlehtheMlr·fertru.ed1l1!retolba~m 
-beigbt l1li 101 to 100. It;' a far more rolDll"bble fad-If '" 
beeriDmind the el!'ect. ofCJ"Ol&iDg planta wilb polleo from I 
frab Itock in the _ of Jpomme, llimuh1ll, H..-tf" IlIId 
Ibelie-the\ the eelf-£miJiIed pleBtil a-.led ill beigbt ( .. 100 
to lOO),udm ... llilht( .. 118 to 100), u.. o!!lprilIcof lhe 
Dra.a;IU.u Itoelr. e~ br \.be Euglilb. 1rIoc1r.; the \11"0 ltocb 
having boon longmbjectod 10 It'ldeJl diITureutconditiol1ll. 

Ir",no ... turolou.. fcrtilit, of the Ihree lob or plar.tawl 
find a ftrJ' djlfo.nmt remit. I IDar pn:miII that iD ft~ ont of 
lbe DiM poI.Itblftm plant whichflo1l1!nd ..... OIIIIofthe Engliab­
(:~;lnfouroli.beJlOi.'it""'lClr·fprtiliaedpboDt;.Ddin 
net one did aD intercro.ed pllDt flower IIl1It; ." Ihlt there 
Iltterl)lanta ... ereboekDiDtl';'1"OII~,lIIIinllOmanlother 
... ay. The three do:Mlr adjoiDill1 J'D'" 01 pllllbi IJ'D"IOI m 
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tbeopea~ndll\)lR!redpro(u.elr,·ndthtl\o1ren __ ia~ 
Matlr 'riaited br 1-, &nd oortaiulr thUll lote~ The 
IIIU!DeI' 10 which .eTel'a1 plaut. iu the prnioua ezrenllleUt. 
_liDoedlohea'-t.deriIeMIoq-M tbe7_a:l'erecl bra 
110"1, but 11M a multitude of capadea immediatelr that ther wen! 

IlII00,-.1, prona how etreetuallr the be. carry I)(lUCU from 
pIaotloplant. 1I[yprdcll8l'gathored,atthree'~11l 
ti_,lloe(Jualuu!Bberofripeeapnleat'romthe))ianwcltbe 
IhreeklbJ,untll ho bad 0DI1ec:te:1forty-fi11I fromeaeh lot. hi. 
DOt Ilt*ible 10 judge from edemal appeal'llllOf whether or not a 
rspttlle oonlalnt anygoodlOOds; 110 that l opeued alltheca~ 
..u.. Orlherortr-lIn!t'romtheElilftt..h-('~planbJ,four 
nre emptr; of tboM from the i.n~, lifo w_ e!Bpl7 ; 
lad 01 tboM rtOlD the .tf·fertiJiBId, niDe ..,re em!,ty. The 
-u .... OOI1IItod. in twenty_eapml. taken br chance out 
cl etoeb kit, aDd the aw-age uumber of ..t. in the eapmlN 
hom U. Eas~ planu .... 67. fromilil in~. 
6; lUll! from the .u·ro:rtil~,<&8·G2. It tho:r(!(oref .... I" ... tlMt 

The forty-the cafllt\ll. (tho four emply one. io­
c1udcd)flUlllhe};ugliah~pl.ubJaoutained2717 

The forty-fl,o eaplUJ. (the life emply ODell ia-
daded)l'romtheinterero:.edplanbJooulalaoo ,~O 

Tho forty·fln! caPllulOI (tho aiM emply one- in· 
chuled) from lhc-clf.fcrlilieedplanbJ coutaluoo 1746'7 

The"*'« lbouJd remember lb.t U- Npa_ are tbe pro­
net 01. c_f~rlililatioa, d'adod b, the '-; aDd thai tOO 
~inthe number 01. tbeeontalDt<l.u. mlllltdepemlou 
lIIe~itotiouofUtepIanU.-ttt.lit,on",lK-lberlbo:y ... ere 
1iIlri'l'fd fn:lm. 1"1'0- wiLha dilltinct .tort, or I'rom. en. 
""_ plant. 01. tho MUle ItoIok, « hom lM!1rf"rtiIiation.. 
h:au..abo .. r.ct.1nIobtaia the r .... lo1I'i.!II rau..:-

Number of -a contained ill an equal number of natura.UJ 
fort.i.!i8ed NPllir" prodtleeQ­
Brlho~It..h-('~.od-cl!·fcrliJi.IodplanbJ.Alll00to6.'J 
Br the }::Olfliah-('~ and iatorc.-J. planbJ, .. 100 to 8t 
B'lheiuk .... ~andeclf·fert.i!illCdplall'"', MlOOto7t! 

BultohaveucertaiDodtbeprodw:ti.e_ofthelbreeJota 
olplanbJ,itwouldhaTobeetl~lotDO ... bo"'lD.IDY 
.. pnIeI_", produoed by lhoMUlenllmbcr ofpJan!a. '[h. , . 

© The Complete Work of Charles Darwin Online 



116 &iCIiJoCUOLTZIA cALlronSI(;.\. CIHP.I\-. 

IbreeJuoarow-.. boqnrr ..... re nol ofqlli te "llial leogtha,aDd 
lhe plant. wen! much crowdw.. IIQ thal il wooltt ha .. " '-a u­
tnm..11 dimeuU to ba~ _rtaiftt.1 bow 1lWI1 oo.p'ul81 were 
JlfOd_lb1tbem.,e...-eDitlba.' .... nwiIliIlJ101Uklr1ab., 
1aborioIY.tull:u to ooIif:.d en" CIIIlllt.U th. eapeo.la But 
thit w .. fcuible wilh the plilslt. grown In pot. in the green. 
houeo; aOO altllongh I'-weromm'h Leu rertilo lhft.n IbOlie 
f{rOwlllg OIIt of doon. t.bt.i r rel&U"fe rertilil)' apl)('IIrod. arkr elre­
l'u]1101 ,.1118" them. to be lbe _~ T~ ninoteen pl&nte {>f 
the EugIWlH_' atoet in lhe pole prod_I a1tormhc. 2W 
('a~nl •• the Intel"Cn.OO. p'ft.nt8(e&lcnleledu ninetOllIl) pro­
dtll'eO l 137·22 .... 'wu .. ; aDd tbe nillo!eeIl.lr·fcrtiliMd plants, 
l:aea~ ~ow. k!Iowing tbe lIumber 0( -'e _tai-'. iII 
fort1-lhe eaplOb 01 Neb lot, il it ..,. III Clliknlate the reIati1"1l 
DlImbenor ..... pru.l.1II'e.I b1 I.Il equal nUIDbe!' oI'l.be plantl of 
thl' lhreelot4. 

Number 0( -a prod-.\ b11.1l equal I1ll1Dber 0( oatDral1S­
r .. rtil."lpiaDu. 

1'1~1I1e of f.Dgli.h-e1""068e<.l ami .elf·forill;.....1 
l!&l'Cn\$ge ....... ul0010 40 

pll.llt.ortbol:Ui:lidJ-en:uedan"'inlen:~1 
I_I •.. _ .... ulOOt.ots 

Planleof the intcn:.--i .no.l.lIII](-rertll~1 
J*n:lltap. u 100 to ~ 

The atlp'riority In prodocli_ of the III~~ pllnb 
(tWIa,tbeprodllctolamlllllbetweeatbe,nndcbilo.l.reQoIthe 
plaD!. whio.-h growla Bnzil)ofer tb(l_lf.r .. rtdioM.1RDaI1 u it ie, 
if;wb"llsdllfllot.hal&rgcra .. en~nthliber or~Clf'lIf .. i.nc..lin 
tlW'eal ... leI.rOl"tbainte~pl"llt.pnoduoodr.wereap­
au'-In tile ~bnn .. tban did tl,.. .. lrr"rtili .. ,,1 plaata. n. 
P'f8.t.a]ll'riont)'IDprodocli~o(thaJ:n41iah-c.--l.oTer 
the r .. IH<rtili-.l I" .nle if; .bOWTi b1 the lar,er nnmber of 
ta]Yoult .. l)rodu(\('<l.tll.lllrger .... cr~p;(llluml~·rofeollbfDl. I _I •• 
.. 00.1. the -'ler ntlmber of eml,l), eapouk .. 1. .A ~ Ulfl Engli,h. 
('!"OM .• I and illt('n'~ pl.nl,"·ere tl>oofl\ol rink of CI'OIftlil ill 
.,,,,,. pren.;,1IlI ~l"IItic>n (u m'lI<t bave boon the _ rrom l~ 
Aowenbeing.terile witb thei r own pollell).w'1Da11'100(lJuo.l.a tiat 
Ule ,1'I!IIt '"perioril,. in prodDCU"f~Ul. or Ula 'EDglilb-e.--:! 
OTe:r the illle~ planb" dDa 10 tbe two pueIll.l 0( Ihe 
fonDtrba'lDJlftllJon.-tubjedeolktddlen!lItroodiUoa ... 
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Tbe EAalish-<:~ plant., lboagb ~ IPlperior In prodllcl.i~e­

-. we ......... e haYll_D,decldedly inr~rior In helgbtaud 
1O'l'igbttollwl.elr.rertiUeed,.ndonlY(l(]uallo,orharJly.nperior 
10, !be lower-'- planlt. Tberefore. the ... bole adna~e of a 
~ ... ith. di.tioct _k ill hen MIIflnedto prodaeti'eo_, .nd 
Iha'elDCtwilhDOlimila reue. 

Vill. HE::mO.\ct;,'E,-Ru J:DA LI."TJ:A. 

80edt collected from ... ild plan'" gTO'II'ing io thitll(ligbbour­
bood wore town in the kitchEll·garden, "nd tclV(lral of the 
~liDP thlUl raieed wete covered .. ilh "DOL or tb_,IIOIll& 
wertfowld ( .... il1 IHlra/'t(!rbe_ful1ydeecribed)tobe 
alm!u\(!lylJterilewbeolafttof&rlililJethc,,-I""pootaneGlUIly, 
.Itbolllh plentyof' pollcn rell on lbeir 1ItigtnM, and tbeywem 
eqoallylJlerile .. heo.rti6cia1IYaJIdrepeatedJyfertili.ed,with 
their oora IlOlleo; whiM other plaot. prodoced. few.poIl­
\aoe:InaIy telf·fcrti~l capsules. The rem&iningplaata were 
1eft1UlCO'ftl'Id,aud .. polleo .... carried from plaDlto plaJIl by 
u. hi", &nd. humble-~ whieh ~Uy .. WI the tIoYen. 
they prodOQed I.D abUDdaIlO6 of capllUle •• or !btl IlOCOaily of 
polleo being carried from on.e 1)lallt 10 IUIOlber.l had ample 
erideooeiotbeOMeoftbiaapecieilaodora.od4ruta;foriliorle 
plaut.. which llet no -u or .. ery r~ .... 10llg lIB they wem 
protecled fmlD inBoct., beeame l(lIIded wilh cal_JOI immediately 
thatthey .... emuoco .. cred. 

SetdI from IlIf1 fIowcn ~pontanOOUllly felf·rcrtiliaxl. tlIIder Ihe 
oel.l.DdrromB01I'el1lnt.turallyc~bylbe'-.werelOwoon 
Ilf'I*ilellide.of'fl1'eiargep0t4. TbellOOdlillgs "'c",thiDDed .. 
lIOOII .. they.ppean:!d .bo1'egronnd, to thai I.D fWlnt.1 Dnmber 
.... "'kftontoohroaid ... Af\cr.t.imethcpota"8roplllllg!!d 
IDIo the OpeD gTOlUId.. The ame unmoor of' plan'" of m.ed 
Illl ..tf·ftrtiu.d pareotap were ~ up 10 the au.mmita 
ol\heirflowt'l'-Itewl,witb the reaull j;i'fCtt in Iberollo ... iDg 
tll>l6 (XXX\'.). T~ .. hich did not I,roduee Bowcr·,tclIIB .. are 

""'_ ...... 
Tbe.fCrageheightof the hrenly-four cro.od plutl ill here 

17'17 IUcbce.,f.Ild thatoflbell&Dlllnnmberof'80lf·fcrtilitodplllnU! 
1"'61; or M 100 to 85. Of the cl'Ollllld pla.nte.1I hut fl1'8 
1Io .. ·cred,wbililtl!(lvoral of tho I!(llf·ferlililed did not do 110. The 
.bo .. op.i,. .... hillt.tillin fIo ... cr,butwitbllOmecapsn!ce.&lready 
formed, .. ere allenrardB cut down and weighed. The ~ 
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we/abedOO·5 0011('8; .rul.lleqU&lnullloorofthelelf_btiJ..;.oo 
onlJ" 1!J 01lD~, or ... 100 to 21, aDd uu. iliaD IllItoWsbiDg 
ditf"creoOll. 

TAILI XX.X\,. 

;;-1 -::1 ., I " 17 I~ 

:ffi 13 

"I " " " .. 
". ::1 " " 

". ~I 
" . ::, 
" ". :;1 ::1 

1:1 ::1 

Seed.loflheametwo lull ~alIomwniD twoadjoiniDg 
ro ... iDLheopeugrou.lld. TbertW"CrelwenI1~plao.taiD 
the OPe row aod lhirt,-hro lelf·fcrlililed pll.llIII in the other 
ruw, .,tbatl.bee:J[J"lrimIoDt_ootqa.i~&lit;bnloot.,UD_ 
wr ... itat6nrt.apper.no,fortbepLawlllin the-.meruwwcl'8DO! 
cro .... ded 10 mU('h "leriou.lytoinUll"fl'l'8 with eacll otber'. 
growth, and tbegrotUKlwubareoa tbeOlltaideofOOth ron. 
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T'- pWlqwcre bettcrnonrWled lbaa 1tK.e in tbepotlaud 
~ .... k> • grotIWr height. The eight talloo planq in eaeh row 
wenl~urodhlthll..maUWlDllr .. before, .... iU,thef"llo"iDg 
1'IID.11:-

Tuu XXXYL 
n...u./II/M,yrtMilll9'lftMOJ't"ff"O'/'...J. 

Tbell"-lgebeigil\olthe~ pla.Dt.,.hlW,infllllf\o .... u, 
.. hen!~ 'OO,and u.tofthe.elf-furtru.ed 23"UiDCba; 0'" 
IIll 10 b:.!. It" .lIillfrld •• fad that the tall.t pl.DI iD tbe two 
f'O"II'I, .... OIl8ofthe.elf·fertililled. The.1f-fertililledpl.ullhad 
ama1lc. aod paler grocn Iea-.u than the e.-l AU the pl~DIl 
in the two ro ..... ere anenranb tut doYII and <qigbed. The 
1.-a>1y~ plaat.,mgbed 65 ou-. and lYl'Dt)' .elf·f,erti-
1iIId(b,eak'u1a1i.xlfroaltheaciuaI1lrUigbtol thethirt,.two.eIC­
frtiliMdpI.t.Dq)wt!iKhed26·2:ioam:a;orulOOI040. TlIl're­
f.n-ethe~lpl'lIudiduotOJ:oeedin"cilhttheElr-r .. 'r!ililed 
pll.nt. in nearl1 ~ grmt • degree .. 1110IIII groWiDg In the 
pl!a,owingproballl, to the latte. haTiDg OOeD IUbjecled 10 1001"\1 
.'«'!"8 mutual compotilioo. 00 the other baud, the)' ueoaded 
1he1C1f-fertillBedinbeigbtinaaliahU,areatardegree. 

Plant. of the oommon mignoaette 1nlJ"8 r&'-d tram plllC'-1 
.. 'II,ud I6Tcn.lof them were p!aoedunderlJepan.teDct.. or 
U- wme became w.ded with Ipont&neoUA1,I11lIf.fc:rtill,od cap­
.. 1~;otbel"\lproducedlf"w.&DdotbersDOtIIPng"olllf, U 
.w JIOi, be Rwo:-t that U- latter p\aD1a prodQC8ll QO ... 
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beolWlellK>j r .'i~djdllOt""...,jYc'P.J'polJen,rorlh~1wero 
ropeatedly rcrtilil!C(l lI'it" pollen (IVm the .-me 1)lant with DO 
cft'aet; but tlley 1n're 11er(<<lly fertile with pol len from lUll other 
pLanl 8poutanenuall Mlf-£ertilioled -t.1rml .1lKi from OBI 
of the InghlJ .e1(·f,ortile plazI ... -' other ... were C'Olleetal 
from the l'lao~ gn:t'll"ing ouWde the nets. which b~ be!'II 
croued by the 1-. Th_~ •• ncr ~MDinBtiDg on llIIol 
",ere plank'<i in Iwn 011 the oPloole Aid~ of the polL TI:e 
pJ.nt. .ero tra.ined up 81iebl, and meuured 10 the IUIIHoit. .r 
Ihei rlear,.''''IJlIJ-tbello .. er-ttc~notbeiDgincluded. We here 
haTollieruult:-

TABU XXXYl1 

The average l>!!lght at the nineteen c..-d plant. " hero 
!!7·48 •• !ld lhatof lheDiDct(leIl .. lr.r('rlil_2'J·~inebea;or .. 
100 to 8'l. All thMe planbl were cut do'lnl in the early aultlllin 
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ID'lweighed:the~ ... eighedll·tiDDDoea,.Ddthellelf_ 
r.,rtil;"'17·76ouDCell,or .. 10010 67. T"- two IoU ha ... ing 
beell. len f"rul11 erlX*d to the "ri8itll of in ... tII, did DOt p.--nt 
a.nydilJ.:_ totheele in theoumberof aOO_JWU_ which 
Ih~1 prodtlC(!(!. 

The remainder oftlKlamo hro lot. of IIOOd.t WCrfllOwn in t ... " 
lOljIIiningro ...... in tbeopen ground; IOtht the pllntt "'ereel­
(IO'eII 10 0011 moderato competition. The eight ttJlalt 00 each 
.idewcremO&lumd, .. .t.own in Ihe following t.t.ble:-

TABU XXXVHJ. 

~_ 1 ___ _ 

,_ r ,_ 

"I I WI 

~:I I ~I II 2tI 
1~1 281 

r::~}208 13 1--'-16 n 

The &verago height of the eight ero.cd pLantt i,2S',6, and 
JatoflheeightJlelf-fertili8edZl'OOj or .. 100 to 100. 

We berfl ha..-e lhe &DOID:I.IOUA mmlt of the .!If-fertilieed plants 
beiogalittlettJlertba.nlbeero.cd;of ... lUchfllCtleanoft"cr 
DO e1'planahcn. Hi. of coul1l8ro-ible, but D01.prot.bIe, that 
tbelaile"ma1ha~e been inlerehall.ged bll101'idenl. 

ADOtber erperiJneot 1J1WI 00'" Iried: all lbe eeU-fcrtilWd. 
Clp!Riea, thougb ... ery few in II.Dmiler, ... ere gathemd from ODII of 
b..m«IC .. terilepiantaUDder ,netj aDd .. ~ fIowCJll 011 
thil.:nepl.ntbadbeeo1"ertllieedwilhpolleofromadiBtinct 
iudi ... idw,erOlMdteedswerelhUlohtained. 1 elpeetOO Ih.tlbe 
.-Ji~ from Ihis IJemHelf..terile plant would h .... e profited 
in' hi!l:ber degroo fn)llI' CfOfIII, thiD did Ihe ... adling. fn)llI 
the ru!lll11!lf-fortile planUs. Butm1 Buticipa.Hon IVN quIte ... ron!!". 
f<Jrt.hclprof!todinallJll degree. AnBIIIIICJ8l)II'l'OIultf<)Uo ... odin 
tbe_ofE«hlcbolh:ia,inwhkhlheoft"'fllringoftheplanttof 
Bn.zili&nparentage( ... hiehwere~ir.lI"Mlr..tcrile) did not 
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l,roIIt !DON from .. I"I"IM, than did the plant. of tbe far more 
lelf·'-:rtile EnltlW\ IlocL The .bo~e hro 1<* of m-t aud 
lelt-fertil*"1 1JeIld. from tbe _ plant 01 II .... """'0, after 
ItErmi~tiD@; on .....t. were planted 011 oJ'POllte we. or five pot&, 
and IlWlUllrod .. in tbe ~t ea., with the fullcnriag rault:-

TABU xxxrx. 
II_t. O<i«'tJhJ(_lIi..go/rtmi co _"'V-.l4ril. PI.m'). 

Tb&"~heightofl.het ... eDI1('~ rI .. nt..heJ'll29 ·98, 
and that of the twenly llelf-fcrlilillld \17- 71 jn~lIe.; or .. 100 to 
9'2. TlulieplaDll'II'cretbentutdoWIl.ndwelghed;Nldtbe 
I'1'OMOdlnthil_eJ[oeOOoothellelf.ferlil~ln .. cightbl.mcre 
trifle, Ti~ .. ln the ratio of 100 to W. 'l11t! t wo 1ota,1('1\ freely 
eJ:1~ to iMOe", teemed to be eqully fertile.. 

The remainder of the.Eed .... ., ... 0 in two IdjoiujDg rows irI 
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tilt open If'O\lOO: aDd tbe eight talleosi plwte III e.eb 1011' .. ere 
_urod. with the follo1l"ing result:-

Tuuc XL. 
II .... ooI.naIa: (-.41;,.1_ /I '""-U-~ Phuol.plo.oud 

;"'~or-,"", .. d). 

Tbe'~bclgMof tbeeight ~ plante • here 25-9'J. 
IUldtbatoilheeightlelf-fcrtili.edplante2S·1).I, ineb.;oru 
100\090. 

I X. YlOLACElE.-Vlol.,I. TR 'OOI.OI.. 

Wbilit thello'lfcrsoftbeoommonculti .. ,toohOl~'I'fI 
J'01III&, the anthen ehed their JlOllcn into" Ifille tcml-el1in­
IiricaI r-ge. r"rmed \.>y the t.aI portion of tho 101l'e'r petal. 
IIIIl mnoundoo 1.oy ~pille. The poIlca. thWil ooIlected 00. 
tbebcuelththeetigma.bntcanleldomgai.D_iIltoit. 
.. 'f'ily.UOI'pt.b)' lhe aid of i.neeeUI. whieh r-tbcir proboicidet 
.s-o tm. ~ into the nec:t.r1.- em.qIlCllUy when 1 
_ 1!I'I)d np a larp plant of a C"Ultin.rod ...net,. it lief, ooly .tl ...... ~ and ~orU-OODtaiood nryfell' good 
___ .. t:n.\ fl'OaloolyODll to tbl'ell; .. hereM an fIIlual1y!oo 

~:,E~in~~~ 
Dl. 1l . )I ~l1tr. Thel.tteroutbor 
_up olilhoprtlY;OOI000er­
........ In h'-'l.Idr ... hlunj{dcr 
BI-.· IUIII hi ·N.t" .... ' No ... 
1t, U,a,p. H &uleollr.A. W. 
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~pl.t.otofthe_..-aricly,J1l'OWinc~_hT,prod~ 
100 lIot 0lp!<U11L The {e .. lla.-e ...... hich Im:xiol'(! OlpnJet .. ben i.....,. ~ oduded,uepemafM {,·rtililed "ythe eurl.illg ill...m. 
of tbe lletalt .. tJx.r w"itMr, r"r hT uu. _ pollen-graim 
~bermc to the fMpilt. migttt be i_rt«I Into the OlYity of the 
.u/l:llla. Bat It ~ more IJroW.h\e that their {ertili.Uoa I, cWcetoo, 
ae)lr.Dcnnettl~b,byThrifMandetrtailimillutobeetlell 
.. hlch haunt lhe flo .. e .... and .. hich 0lll1lO~ be cmeludcd by any 
IllllllumbIOo~arelheugnal{crtilill.!l"'ll;butlll&\·eruol'llt.han 
oooelJellnruo.(IIM"f!iar-..Jra~.).twork,"ithtbllundcrllklellof 
thoir bodiot,ber.Wlandlegtdual«l .. itbpollen; aDd baring 
IllIU"kod tho lIowlll"'ll wluch they Tioited,l (ou!\IJ I.b(!lll .fiuafe .. 
.u.pr"rtili.-t." llieturioullforhowlOftlalimlllhll80wt!l"'llor 
Ibe~aOO.ol_otherplanqlllJoybe .... i(:blldwitbout 
1UI~beiD(_toTiaittbem. DwinglbelDlI1IDJIrotlSiI,1 
o_ned DIIIUIy time. daily for more than a fortnight_1arp 
clllDlJ!' of hea~ pvwing in my p.nIea. heroN I ... a li.n&Ie 
hum~blleat work. Duriug aaotberlDmmer I did dill _. but 
allut.w .... dark-oolowed bumble-OO. ri.;t,ngOO tluw IJ\IC'o 

~O'IIda,..almc.tevclJ'Bowerin_""dump';andallDDllt 
all 1'- tlOWlln qnirkly withered and Ill'OCl~ line CIII)llllea. 
I p"ulDllthataetrtain'latoofthe.tnlOlpbere~~ry 
for th1l IIIIlrctioa of noetar, and tbat ... .oon .. th~Ol'Clln the 
ineoctldiaroTerthe(ilCthTtbllOOoUf(!lllittOO,andiuunodiately 
(requenttllellowen. 

A, Iba 1I0wen require the aid of ineocta (or thclroomplc!o 
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[~rtiJ;'tioD.lUId .. ~y are DOt TUited by inaeeb MaT[y., often 
u IDOfIt otber nectar-eocreting fIowe ...... eeau unJe...tand the 
n:markablefaetw..:oTI'~byll,lIulJerauddeecrihedb,-him 
in' Natul'(!,' namely. that tht. fIJIe'!is 9iab uuder '''0 r"nIlII. 
()Qeoft'-oo..r.OOIlIpic\lOWltlo..-e ...... llich ...... eha"'leI'u. 
"-'Iuire Ulealdofin.&eCI.8.lUIdaI'(!Wpted to becrooe.-fer­
hliaetl by them; whil8t the olher Conn II ... mue:1I Slm~lIcr aud 
[ ... eollllj);rUOlllllyoolollrW UO'A'CrB. which 1In'l eoullruclod OUB 
lli!,(htlyditrul'(lut plan. fllyouriug .clr-ferWiMtion.and are thus 
.. la»t .... 1 to Cilljuro Ute propagation or Iho "lOCi_ The .c[f. 
f nilo form. ho"oycr. ill oco::asionaUy villited, and way be c~ 
i.'i_l.8.thoughthillj~l1Itberdoubt[ul. 

lomyll",tupcrimenbQll l'Ool<aj~ I ..... UIUIu-rtt1 in 
rail<iug.....tlinp.aud obt&ioodonlyooel'ulJ-grow-n ~ aud 
.. If'[~rlil~ plant. The former .... 121 ind~ aod tbe laller 8 
iDthetinbeiglllOnlhefolJo .. ingY0l.r_raIAo .. e ... ona 
fnob plant 'A'el"O c~ "';tll pollen from aootber pIau!., wbich 
..... known to be adU,tinelllOOdling; I.IId 10 thi1llOini it ill im­
portaut to attcud, ScV('rul other f1ow(!l'1l on Ille lame plant 
were (ertili.ed .. illl Ibloir own pollen, Tho ",e.-. nllmber 
,,[ _I. in tllG ten cn.OO CIlpilulo. '"'II 18'7. and in tbo twelTe 
..,If,r~rtilool ClI l)IJI,lel12'83; or all 100 to 69, 1'hOllEl~. 
an~r ~rminatillg ou hare IIIUId ... ere pmutOO in pain all lbe 
ol'lxaito lido» of flye pols. They wcre 11 ... 1 mouurod .. bcn 
.1"utathl .. loftheirfuI!Bize,andtbcc~lptanbtbcn 
u.,r.goJ S'8'/' inchM, and tho aclf-fenililleo:.l on[,. 2'00 iucllea ill 
height; or ... 100 to 62. TheY'A'e1'6kelltintbegmenhouee.aDd 
d,dnut 1tfO" Yigol'OUlliy, Whib:t. in s.. .. er Ulf'y 'A"CI"O IIflain 
IlMUUredlotbalJllIIlmilaoCtbeiratem.(lteTa.,ieXlJ,),witll 
l/Ierullowingrtlltnn:-
The..,.eragcbcightorthefourteen~planl.isherc6'58 

inclaao,.oothalollbefoU11een .. lf-fertiJiIMlC12'11ljOl'l.IlOOto 
4:Llllfouroutollbehepob<,ac~lplanttlo .. erndberorc 
anyooeol'thellltr.fertil.il;cdjl.lllik""iooeO<'currnd'A'ithU,ep&ir 
n.i.ledduring 100 proyiouayea.r, n-Illanillwitboutbcing 
di.turbod weronow tnrnoo out o( tbeJrpo",andlllau!ed in the 
°longronnd,.,aaloronnf\ye !lepllrote clUmp!. Ellrlyin Ihe 
f,,]lowing Inmmu (i8G!l) the,. flowered 1,n"fuhl']Y. allli being 
Tilritoo loyhumhle-boofIlCtlllAllye3[l11uJo».whicb WClecan.1'nlly 
ooJ· .. ~bl from .11 the 1l\.D!~ on both lid. The cro.ed I)b,"t~ 
pro:xl-.l 167 eapmJes, and Ih .. If-ferliliwd 0011 17; or &8 

11l!tolo.Sothattbee~p)aebwere"orell.ot1ri<:-elhe 
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beightofthelMllr-rertil~~Den1Jyllo .. ('r.,dflrlt,andprodaoed 
len tilnell" UWIy naturaliJ' fertru-l ClplUQ. 

T"BLS XLL 
V;aatdoulq~ 

N"ofl'o4..l~_ 
t--------l I.d_ 

I. 81 
'I 

1----;-"--;--; 

" 1J~-~1 
" 
'I 

:' 

, , ., 
!I 
H , 
" 

BythooarlYpiri of the lIUIllIIlel'of 1870 the erc..rl plant3in 
all tho fI" clumpllwl. grown and apro.d. ., much more tlwl 
tile .elf·fertUieed, that InY compuieou between them 1I'M 

IUperflUOu.. The el'Ollled plI.nt3 wereoo\'(!re!I .nth .. IJbeet of 
bIoom, ... hibitonlyaBingleaelf.ter1iJiMdpa..nt ... hicb .... mueh 
IIlt('rtbaDan1ofitllbrethren.fIo .. crad.1'he~audlelr_ 
fertili1edpianalwl.llO'II'gro'll'naUm&ttOOlogethcronthe 
rtllpel:ti" aidoaof the IiUper6cial partition. 11jl["'llIIrsting them; 
and in \Ileelrunp whieh induJ."j tile IIl\(!1St Ielf-fertiliBed plant, 
I <oIlima.ted th.t too mrface eon'red by Iho e~ I,lanls 'IrlI8 

about nine tim". lUI 1&I'8'l lioii that eol"e1'tl(1 h.rlhe eclf.ferti ii'!e(l 
I'lrmt&. The e:<iraordiWU"y suporinrityof Ibecl'1)M(;(j, OTer the 
IIOlf.(crtiHlIOd j,iantlt in aU five elUnl]JOJ, W\tB no doubt due to 
tboero.OO,ll.ntl lilt first h&ving had a deddoo 1I(hllDiagO OTer 
thellOlr.f(·rtmlJed,alldthenr(>bbingtl~mJlloro.ndnlOroofthei r 

rood d uring the succeeding ~n.. But we would rt'mcmller 
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tbattheameremltwollldfol.lowinaataleofnalumeYellwa 
KftlIIier degroe; for mYllLa.nta grew in ground kept ~Iear of 
woods,.:Ithat tbe.,tr.fertiliad bad to I'J()IllpcioonlJ'wilhtbe 
~ plant.; whereM the wbole Grf_ 01 lbe ground U! 
IlatllnJlI C)O-rered with T&riona kind!! of IIIanta, .. 1I of which 
"-reioltrumetosetherforeriatenoe. 

Tho en'ning winter Wail "cry lMl"e"" and II) the f",\lOYing 
',fling (11:171) tho planla we", agaill eu.mlnod. All the eelf. 
f, tlilillCd ,,'cro nowdcad, with the execl,tlon of. lingle brallch on 
",ne 1,1.IlI, which 110", 011 ila lIummil", minute toktie of IN\"eII 
.oout .. ]argo .... I)(l&.OlltbeotherlwJ.d,.lltho~1 
]oIallt..i lholltexoeption were growing Tigoroualy. Sotbat the 
1t.tr.f,·rtjJ~pLa.nta,boIidaalheirinferioritYillotberreepeelll, 
wertlmore tendcr. 

AlIootbtr uperimeni .... DOwtried lOr the -.keof_rtaining 
bo .. far the luperiority of the c~ planta, or to ..... k more 
fOrreetly,tbe inferiorilyoftbu Elf·fl>rtili8ed I,lant., would "" 
traIIiAn.ittedtotheirom.pring.Theone~l.IIdoDCI .. lf· 
fertiIiaoJ plant, which were lint m.w, had been tUl'tM:d out of 
theirJX>t"lldpiantedin tboopen ground. Dvthl'nxiUC«ian 
.bunJanoe of .. ery fino capBUlcs, from which flld we mat eafdy 
('OIIdude that Iher lIM. been ~fcrtij;.ed by i_t& Seeds 
rtotnboth,afte:rgorminating oUlIlUld,we", I,jautediu pain on 
Iheol'll(IIIj\(laidaaofthroopota.TheDAturaljy~lOOdlingil 

TAB!.' XJ.ll. 
ri<l/cl tritdor: ffflllirtg. fr- <:TOIWd a,.,/wi/-/frliliMd Planl., M. 

l-Off"'-ofloolAflbu.,;,.,IMI/iflklbot",.t..,.o,/."iJiMl, 
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d~ril'od fromthecl'OIIIIe(l plllut8f1owcl'0(l inlllllhl'08pohbefo ..... 
the Datura.lIy c..-J .oocilinl."8 dcrivod from the llelf·felt ili .... '!!. 
I'laIlt.. When both lot. were in full flo, .. er, the hro tallest 
planill On M('h Ude of each pet were -.ued, aDd the ntIIult 
wsbewn In the preceding tahle. 

Thea\'erage height ofthe8iJ:taI!Ellltplant8d~ri,.ed from the 
cl'OllllellpIRuI.lIilJEl·:.Ijioche8;&ndthtoftholliItalloBtl)laoIR 
d~rivod from tbe llelf·f~ rtil ;.ed plaot' i, 10'81 ioehllll; or as 
100 to 8'i Webertl_aoonsidcraWodill'enm.ooin height 
betW'l.'en the 10m aeia, tMugb vcry f,u fl'OlD equalling thai in tbe 
pre'l'iolll lrialB between the off:!priog fmm eroI!IIed anJ III!lf­
ferli\i!Jed flowers. Tid, di/fcn-noo luud be Ittributed 10 Ihe 
latl.c r lk.lofl)IRntBhuingiDhcriledawCIlokoouslitulionfrom 
thcirparcnbl,too otc.pring of &e1f.fertili...J. Bowen; not .... ith· 
staoJingthattbepal'!'nlllbelllllf!ll'(IIIbadbeeDfrecl,inier­
e..-lwitholherpllntahytbeaiJotiD.BeCtIL 

X. nA..>iUNCULACEiE.-AoolI,s .amIVAUI, 

The "",uUa of my upcrimenta 011 Ihw plant are hardly worth 
gh';ng,MI relWll'kin W1oot .. ma.Jonttbe time,"-.ilings, 
from .,rnellDkooWD C>lllIIOE!,all milerabl, unhralth,," Nordi.J tJu.y 
ever betume hellth,; ycl I (""I bo\lJlJ. to give the IlJ'IIIIent c:&!IOC, 

MitisOI)])OIII:'<.ltothegtnerall'Cllulill at which I ba~e arrivoo. 
~'inocn flowen wereel'OlllJOd ami all Ilnxiuood fruit, oontailling 
on ILllaverage 32';; 1!IIJEl(b; nineteen f\Q.·crlwere fcrtililod with 
theirownpollcn,andtboylike.-iBesl1,ieidcd fmil, containing 
anatberlargnuerageofSl'S-w;or .. JOOtol06.Seed.lillg>< 
wereraa...! frl)mlb(!ee.ooda. in one of tho poillllil tbelll'lf­
fcrtilille(\l,lanilldied.hil.tquitoloung; intJ,o two olho .. ,lh~ 
mCll8UreIll('DII\\'ClClIII followl: 

T.llLl XLHI, 

II .. ~ ____ J ~1'I.u1'" :_ •• _~_-_~. 
H 1~1 

131 13 1 

m :~I 
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Tbe a~ beightofthe fotlr =-:l plant.;' 14,·2S.and 
tbat.o(therollftelr-rert~phnt.l'·:H; or .. 10010100'4; 
10 that tb~,. were iD fact of equal oogbL Aeamii.ngto I~ 
8.HoIfmawJ .. thilplaIItillprot.eraudrou.l;oe~itfield.. 
pIeol,.ofMlCil ... benprotoctedtromiueeet&. 

DILI'WX1VK OO!l"IIOUDA. 

Uh-. beell.jdillthee&ll6ofthillplanl.uorIOJll&Il1 
otIw!n.that the tlo .... era are fertiliBed In the bud. and tha, 
di~tipet.J'la.ntl or .. arlcti6llC&ll neverll.ltunloU" interc ..... t BPt 
thi. ill an error. u "'e 111&,. infer, lint!,. from the Bowen being 
p-otcrIWlroWl.-tbe matOnllltam~1UI beDding Up. lIDO anor the 
odler. into the ~ which lMdt to the nectary. aDd aIlenratdt 
lbImaturepilstiltbendingiDthe_direeUoa;IICODdI,..fr(llll 
lbInwnberorbwpb~whlch .. wttbefkror~nt;andthirdl,., 
fromthegrealerfertilil,.oItheflowen.h(on~withllOl1('n 
from a dimDrl plaDt than when II)IODWIeO~l.e1f.(ertll_d. 1.0 
t be yearl863leoelo8edalargebraDc:hia.apg,andC'-!61'1I 
GowenwithpolloafroDladistiDrlplant:th_yieldt'dca..we. 
CIlIIWWII4JOI1 &.D a~SS·2"1Jr)'6nel6llda. with a maximUIII of 
forty-two in ooe cap.ule. Tbirt,.·\wo otller Bowen on the_ 
branc:b prodnced twenty-eigbt lpoutl.llOOull,.Mllf·fertililK!d cap­
.ul.,oontaining on an a .. a.ge 17 '2 _la. with a mnimUIll in 
oneolthirl,.-p-a. Dlllw ol"th6lleCIIllollul •• erevel1poor, 
Jiddingonlyl"romllDOtofl.vel106d&; ifU,OMllnlculndod,the 
remain.i.ngtwcnt,.-'wocap'm6llgiveana'Cl""I+.'IIof2l:HlllOOd..l, 
\bongb III&IIf 01 th6IIe aooda were mtall 'fhe fairelt noo. 
tIIerefonI.fortbenumberoCaect.prodocedb,.a~aDdby 
ItpOlIWI(IOD8 1I!1f·fertiU.tion ill .. 100 to W. TbeM IIt'ftIa W(!l(l 

DOlllOwn,ulbadtoolll&llfotherm:pcriment.inJlrogn.. 
lDlbe ~lIlIlII!ro(1861. whieh ..... a1'U1nnr..'otIrabJeone. 

1.,a.iD. ~ elfmUliowen l1Jldera DOl with pollen from I 

diotiDetptant,aadf~olherBoweraoathe_l'lantwitb 
tbeiro...u polleD. TbafOllDllZ" yielded a Dluch larg\ll" JlrollOrtioo 
olClI1llll1ettbanthelattezj&Ildman,.ofthe~.intbelelr· 
IertililEd ~peuI6II.tbouBb nUDJelOWl ..... eram IlOOrtbatlneqllll 
number 01 -u frI;m the ~ and 1I!1f·(ertitlted ClJl6ulCII 
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1rere in weigb\ .. 100 to 45. The two Iota were a1lowfll to 
K'!rminat,oo-.nd,iUld p&inJ were planted 011 the oppoaiteaids 
0( roor pot&. Wbea IIf'UIr t~thiro. POW'll ther were 
~._1bo1nliDthefolJcm.oltable:-

Tuu :0.1\'. 

,­
n .. 
'" 

,.­
n 

'" nl 

., ., 

The llil <,....00 plant. here ""&rage 14 '9,j, and the IliJ; .M· 
fcrtililed12'60illd .. inheight; or as 100 to&&. Wben full, 
qroorulbcl11'creagainmC8.tl1lmd,but tromW'JInt of time ObJy a 
llingteplanton taCh fide " ... wOLture<l; 10 that I l .... re Ulought 
h '-I to gi.!! lhe eulier _urtmen~ At the later period 
the three tal .. ~ pw.u. atill ~od OODIlid('n.Wr ill 
he.igbt the three t&Ue.i alf·{crtiliMd. bill DOt. ill qui'" 10 gral 
.. dlltJl'M .. ber"fO. The pot.t1rff6leflnDaOTeJlld ill Ulegreeu· 
hout!!, hut .. hether the flowen wert Intcrc:..-I by '- or .... If· 
fertiliMd I doDO!. know. Tbelil:er-a plaat. produoed 2h"J 
mature aod immatUN capnJ_, .... hilA the IIix alf·(ertililled 
plant.prodIlC'edODiI159;or .. lOOtoc.6.80thattbe e~ 
plant. .. en TCfr mIlCh mon! product.iy, u..a the lelt·fcrtllilled. 

Xl CAIlYOPHYLLACEA:-V/aCulA OWUTA. 

Twcl.eflo .. ~n1l'ere e~"ith l)(Ilien from &lIotber plant, 
and lie1d(l(l \1'11 CA]IBuies,oonwning by weIght (rl1 grain. of 
~ Eighleenflowel"l!lwcrefertill8edwlthlhciroWllpolleJI 
and,ieJdedtwelYecspeuleol,COlIt&iDiDgb1 1rcigM2 -63graine. 
Tbudon tbe .teedI from &II equal Dumber of (~ aDd .oIf-
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l!rtiUMd &m!!n would ... 111 beeD izI ... eigb~ .. 100 to 88. 1 bad 
pnnou.l,. .eIec:tOO. • medium-&izOO ea.-uJe from eaeh lot, and 
(IOOntedlho~iDbotb;thoc:-tonecontalood2S&,anol 
tbue:lr·r..rtiliMd ODe 126 -u:; (r .. 10010 oil. 1"--..d. 
wen! .-oWI\ 011 oppoliu-llidea of three pou, and 18~ -thng. 
railed; but onb" th. talle.t Howe ..... tem of otIC pl.nt on ea.:h 
1ido ..... _ured.ThothreeoDU!ec:I"OSIICd.Ide.,.e~If.l·!i 
iDc:bea, and tho three OD the.lf·fcrlililled.lide 84 Inche. in 
height; or .. 100 to 101. Dut lhil! trial"Moumuchtoollm .. 1l 
_ _ Ie to be tmllled; the Illanla .uogre .. 1.0 uD(l{)uaU,.lhat 

_of the Ihree Bo,,·cr·1tc1l18 on tho c:n:.eIl pl .. :uta .... W!T1' 
-.rl,.t .. ioe ... t&ll .. that OIl one of the othen; .nd OlIO of 
u.th,..~oathe.elf-fe:rti!iaedplantauoeededin 
aDtrq,.ldf'llW_oftheotben.. 

lII.lbt follo";cgr-r the experiment ..... rtpf*too lID. largI:!f 
-'e:ten How_ ... ere CZ'.-I. (Ill II D(lW ICt of planla nd 
JieldWteneap!ulfll(l(ll\ta.iningbl ... eigbt6·6-Igralutof~. 
EigbteeD IIJlODtaneourJl R1f·l..lrtililled eapwlea .. ere ptbered, 
oIwhicbtwooonlainedooEed; the other IIIxi«n COUlaiDed bl 
Wlli«bt 6'07~naor Med. Tberefol1:ltheweightof Il'61from 
aD equal n~mber of c:n.ed .nd spontanoouail .If·fcrlililal 
IIowe ... ( iJ\Jlteadof.rl itlcialJy fcl1iliBOO. .. in Ule 1'11:I'ri01l1 cue> 
........ 1001068. 

The _It .ner gl'rminating on and ..-ere planted In ]-.lr~ on 
theD)'llDIilllaide.offourpotll .... itb.lllberewalning.cod.lIlDwn 
eru ... ded in tIle 01'p:::wiU. aide!! of • tlnh pot.; io tlu. I.tt~r I ...... 
CDlI the taJlellt,>la.tlt 011 WoCb Ilide ..... meuured. rnlil the 
-.lliDp hid grotrII .boat 5 ioc'- in heittht DO dilll reu ..... 
eoo.ld u-pertei .. ed in theloro lot.. Both Iota flowered IItlkMll 
the _ time. WheD!her had atmo.t d"De fIo..-ering. lho. 
&aIINt~ODeaehpl.anl .. -... lll(lII/I'Ured, ... lIbowuiDlho:! 
foIloorillglable(XL\'.). 

TIle lIn.n n-.I. plaDbI hen .. .-enge St':;. and the flfU:orn 
1Iel(·"rtil~83·65ioc .. inbeigbt;or .. l00to!l7. I:IothM 
theex~ o(heij;hto( tbe~n.ed l,ianlllwquileilllligailiOllul.. In 
productiftOeM. bo"',,"cr, tile dill'orcDCfl ...... much more pl .. inly 
IIWked. AlJtheeap!ul, .. .renptheredl'rombothl"t.tof/,laotll 
(~ptfromtheero .. dedandunprodueti .. eooe.'nl'ot\',).all(l 
&I the do. of the ~n Ille f". remaining Howen we,"" .. ldeo.i 
ill. TOO rourteen en.ed plant. produced 881, whib.l the rllD .... 
... alf-fertll_I'LI.IIYllI'Oduoed 00.11233 capsulsand fIowen, 
•• 10010 71. 

.2 
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Tbe oomJIXJII camatioo • IIlrOPCIT protuaDdrou., &lid thrre­
rON depeodII to • luge utaDi. upoll u.eetI 101' fertililalioD. I 
h ... e IIII!nooI,. bum~Til.it.inl the fIo1nln, bull daN., 
othu~li.b""do.,. Il.DOkri:methatiCpu .. ..J. 
dairtd, Ibi grateA eanI. -.yo to I)NTent tbe ~tQ 
which powiD lhe_gardcafl"om int.ercro.iD.c. TbepolJea. 
~gffit'r&l.17abedIWdIOll$berOJ'lltbetwoatigmalinlbe_ 
1I0"'or dll'crge aud ani read,. to he fertililled. 1 WN then:lforo 
On.euroroedtoUlimael.f-fertiliauOllllOllllDfromtbe_ 
plallt iuateldol frow lba AIllO flower. ))ul00 hro 00CMi00a, 
whea I .ttmded 10 tWa point, 1 ..... DOl able to deled aD1 

• m&.rkod «(j1ferooce ill the lIumber or -U produced by thole two 
(o~oI.1.r.re~ 

·'~~·IM7,p.1II8 
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So~l aiDgle-flO1rorod csmation. were planted in good toil, 
aDd were aU oovered with a oot. Eight fIowel'8 were c~ 
.nth pollen from a diAtinct plani aDd yielded Ilix ea.-um., 
coataiDiDg on an a\"englll &!·6--. with a mu.imumin 0lHI of 
112-a EighiothoJ' fIa"en! werG lelf·(crtiliMd in the 
JDaMeraboTede.!ribed,aodyielded_ncs~aonta.inilll 
011 an a~ 82 aeedt, with a maximum in one of 112~ .. 
80 thai there wall ~eq little diffcrel108 in tbe number of -u 
produoodbYCI'(IM.!ertil.illation and Ielf-ferliLiaBtioD,'riz.,&II 
100 to 92. As t~ planq were oo«red by a net, tber pr()­
dllOOO.apotltanooualYOllI,a fewcspiul. oontaiDingan,i111D1b, 
IDd U- fe., lIIal perhaps be attributed to the actioo. of 
Thripi and other tDinule iueecq which baUDt the flowers. A 
large majorilyof the lpontaneoualyllll(·fertiliaed C&piDlOl pro­
duood b,levcnt.1 planqoontainednoaeedt,or onlyaI!iDgleonc. 
EIcludiDgtheaelaUcrCSpllul6ll,Ioountodthe eoodaincighteen 
of the flDellt ollllfl, and the&e contained on lUI a~~ 18 Med,. 
OllllofthepLan"'waII'jlODtanooual,.1l-fcrtileillahigherdegroo 
than &nloftbeotlwln. OaaootberooeaPoa aaingl&oo~('red·np 
plantproduoed apotltaDeonsl,eighteeo ... pn.lOl,butool,t'tfOof 
~oolltaiood&llll11lCd,namcll10&lld16. 

CJ'IIUN .. 1Id .df-lmQiMd I'/<lnl. qf tAt ~".,.. a ....... uOtl.-TbG 
many eoods obtained from the .00" cro.cd and artiflcir.ny 
.e1f·fertillsed flowort wcre.uwn out of dool'll,and two lareo bedB 
ofllGl!dlingll, clOl!l!I, adjoining one another,lhUII raieed. Thw 
wall tbe fint plallt ou which lexperlmcnted, and 1 had not 
thell formed IolIJ regular .,heme of oper.tion. Whell the tw"o 
1oQ"ereillfullftow('f,l~roughly.largenuUlbero( 

plan"', hut re<md only that the c~ wcre on an &'forage 
full,,, inche. ullu than the llelt-fertililled. J udging from 
IJIlbaeQuent UlOMurement., we may MIIume tb.t the cl"OlMed 
plan ..... ere.OOu\2B incbee, aDdthell(llf·fcrtiliAed about 
2t incbN in height; &lid 1m. will give lUI .... tio of 100 to 
116. Onlofal.rgoellumberofplanta,foufoflbec~OIIOI 

Be..-end before any ooe ofthellelf·fertililed 1'1a.uta. 
thirty dowel'l on thMe c~ pl.llt. of th ... fll'lt gctIent.tloll 

wereapincrQllllOdwithpolienfromadilltiDclplantoftbe..-no 
Iot,and yiclded twollt,-ninIlCllo]llJUlel,OODUiningon lUI uerage 
M'6lI ~B, with. muimum in one of no-'so 

Thirty flowcl'll on the Ilelf-fertill8od planq were again llelf­
f«tlIi.,ed;eigbtofthemwithpollellfl'OOlthe_fIower,a.Dd 
the f('mainder with poIlell from IDOthcr 8o..-er on the-.me 
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plut;aooU-produaedtweut,.-hrOClJl"ulet,coawningoou 
nCrlgoS5·9511eCd.,witha ll1It.Iimum iDoDeol'lil_l& We 
thlllJ_,judgingb)'ilieJlumberot....mperClp:We.thatlbe 
c:r-'-pialltaap.ill.e~_mol'flproduetiYei.haDthe 
_r-fertiliBl apin.lr-rertilieed, ilIthe,.tio ollOO to (is. 
B()ththe~.udllClf-f.;rtilillOdl)l.nQ,fromh.ringgro1l'll 
much crowded in tbe two heda, produced _1lIWI eAp:ulcs and 
rewer --ui.haD cW their panm ... 
~ I"HI wI/-/wtiJ_ plaQ tftMs-M O-.., .... -Tbe 

e~.Dd.lr-f~rtru.ed-afromt.be~.nd.lr-f ... rtUiled 
pl,DIa of the ... t p!Denlion were toWU on oP"~ aids of two 
pota; but the-"mp were DOt thiDneo:ieDougb,to that botb loU! 
gre .. .."..,.irregularly.&Dd_oI.the.lf-fertililedpiantaafter 
• time wed froDIOOD8111DOtbered. My_urc.menQwere. 
therefore, rery i_plc.te. From the lint the ero.ed ~linp 
appce.rod tbefllWllt •• udwbeDU",YWCreOU.D.'fCJ1Ig'e, b)'fIIli ­
maLion, 6 incbeI high, tbe .alf_fertiu.ed planla .. ere onl)' '' 
inehcs.lnhothpotathee~plaDtatlowen.lIirtlThet ... o 
tal'-ttlo ... er...teJlllJ OIl the en.ed planta inthet ... opota 1J6/'9 

17udI6Iiucbelinheight;&Ddlhet ... ow .. tflowcr_ ...... 
OD. the .I(-(crt.ililed pb.alll 101 and 9 incbel; to that tilei r 
beight. ... ere u 100 1068. But thit ratio, deduoed (rom OIIly 
twol)ll.in,obTiouely. not in tbe .... tnwtworihy, and ... ould 
not. ha,.e been ,i"~n haJ it not been otherwiIIe opport.ed.. 1 
.. Ie in my ooto. that tbe e~ plant. wcrt"ffJ much more 
IllnlrialJt I.hau their opponent., a.nd ...-emed to be t ... lce .. 
bulk-)'. Thia lattererumate lD'y be belie,.ed from the .-naiued 
weighta 01 the two kit. in the Ded pobe"Uon. Some SowI!l'S 
011 U-~ plana were &pin ~ ...,th pollen (rom 
.notherplantoltb(oo_Iot,.ndllOll'lllflOll'cn on the IClf­
fertilieed pluta.p.n eelf-r ... rtilieed; and from the ~ thUB 
obtaiDOdlbeplant.oltheD(!l:I~liOD ... ererailed.. 

er-i ....... V-I.mJ ... Plawf/ tM 7lWol OtwnQ .... -The 
-uJu.t.nudod toW"{!re .nowedto gcrminate on ba.rfI.nd. 
and",crG pl.nted In )*118 01) the oppoliteeide.of four pole. 
When IbII IOOdlinp were in full &ower. the tallfllt atem OIl eaeh 
p!aD' ..... -..J.totbll'-oftheealyL n.~ta 
ani giYea ill the following !able (XLVI.). In Pot. L the ~~ 
and IClf·fertililed l)lanb ftowerett.tthe ametime; but In the 
other thr&epot. lbe~ Do ... ered IinIl T'- I.t~r plant. 
.., _tinDed Iowerine; lDocli later ill the .utumn tbaJ:i the 
.If-fertilMold. 
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T£IIU XLYI. 

Do:.wA"O/Jryop/t~ .. (TAi""O~lioro). 
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Tbe.~bcigbtof the eight ~pl.nt.. II here28·!r.I 
iDCboe, and 0( the eigbt eelf-fcrtililed 28·~Jl; Of M 100 to!l'.l. 
So that t.bere lI'M 110 dilferellO(l in bcigbt .... orlh lpee.killgof· 
but In ",neraJ 1'igoUlllldhu:urianee there ...... I.D MtoDilbing 
dill"crellDII, M ilbo1VD by their weigbt.. Mler the .,oo-<'llpmis 
badlleeng&lbcred,theeightcn.mandlheeighteeIr_fartiliMd 
plao,-wcreeutdo1VDandweigbed;tbefortOOrwoigbed43 
DUoae.,&Ddt.heb.tterOllly210~;orMlOOto4:J. 
n-plf.lIw~allkept.nndcranet, .. lhatthel:Ol~ 

.. bieblheyproduoedm1U1ba..-ebeenall.pon~YlII'lf_ 
krtil-'»' The eight ~ plante produoed twelltr-o~ ~h 
a~1eI, of .... lUr.b ollly t..-el..-e contained &Oy ..t, nenging 
8·:\ per Nplula. 011 tbeotber band,tbeeigU .. lf-fertili.oo. 
p!I.n'-pnx!uoe!lDO'-I.ha.othir1y...u:C&plUleI,of .... hlehl 
f"u.ntined t_ly-61'e,and,witbtboe:xoepUollof three, an 
CV\It .. ilWli -w. areraging 10-63 eeOOa per tslJfiuie_ ThUll !be 
proportiuRalllumborofeoodt.perC&IJfiuleproduoodbythepianw 
olc~origilltotbOilllproduoedb,.tbop\alltlofeelr·furtililled 
ori#n(bolh lot.. boing ~I)Onm.DOOUIJ1,l1Clf·fcrUli8OCl) w .. lIB 100 
toi2:l. ThiaallOlll&IoUIJ I"(lIInlt ill prolJfl.b1yduoto IOInoof the 
lIeIf-f..rtil*d plant. haTiugnried .... to mature theSr polJeu 
aDd .tigmM more lItIUIy It the _me time than ill proper to 
u....pee;...; aodwebavealready_ntlJat_I't..Dt.w U-
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IlnJt uperil'Dl!llt di&nd from the others in, being alightl, ~ 
.. 1f·fel1ile. 

'1\0 J.'IlJdu/aC'r.o tI!i/J.ajrwit Stoo:*.-TweDll Bo-f!nOllUe 
.. 1f-fertiliAed plaDtloflhelastorthinlJelB'&tloa, inTabkl XLTI., 
were rcrtili8ed with their 0Ytl pollen, but l.lken from oUa' 
IIow('1"I 011 the lUlle pJanta. Tboee prodnood IIltcen I'It.JlIUe!I, 
whlcb oonlaiD6d (omitting two with only throe and lix ~) 
on an .~rage47·23I1led1!,with,. rnuimum of.al'enlyinonc. 
TIIQ eeJr-fcrtili800. ca~eI! from the aelr-fertilleod plant. of the 
Ilretgt!DCJatiOlllieldedthemu .. hlo ... ert.1'c~of35·M~8; 
buL III thClle latter pl.t.ntl gm. extreme], el'llwdod, nothing eau 
be IDfel'J'Od .. ith~pect. tothi8dilt'(lI'I!noein their Rlf·fertiLty_ 
The -'liup rai8ed from the .bo'o'. -t. OOMUtnte the pI.lIls 
of the fourth EIf-~ geDerltim:!. in the fol\o1rhrg table 
(XIN]].). 

1'w'oIn&nn!l"Ionlhe-.meplantaofthelhlrdllelf.fertilieed 
,ener.tiou, io Table XLVI., were c..-l with pollen from the 
e.-!planlllinlbe_tabk, n.t.t..-dplant.h.dbeeu 
in~ for the three preriolu! ~nlkIM.; ,Dd many of 
them, DO doubt, wtre more or _ e!oller,. inter-rel.tOO, but not 
IOcIOllO!I .. ln,o''I'j(IO(tbee:J:llC!rifDlml.lwithothcre~I(lII:ror 
.... 01"11 eamatioo planb had boon railed and en:.od in the 
.rJiergcneratione. Therwere not reilliod,or onJr in a diRiani 
degree, to Uifl .It-fertiti9ed pJanla. The Jlll!'fIIItI or both the 
II!lt-tertHitodabdc~planl.lhadbocb.ubjee1edto .. nearly 
.. p(*ibkllhe_oonditiontduringlhclthreepro'ri0u8genera­
tiola. The aboq t .. lq flowen prodnood ten ~.-uletl. ODntaiD­
iug 011 an a~ 48-66 -u. with a muimum In OM of 
• __ I,..t1l'O --. The plaDt. ~ from U- toede may be 
ealledthoi~~_ 

LMtly, twel" !lowe", 011 the __ .lr-~rtiliMd plant. of tho 
thinl gcaeration ""' maed ";Ih pollel1 tl'Ol'll ]lIantl whicb 
had beel1 railed !r(m ~ pllr(:bAMrl ill London_ It. a1mod 
oertaln that thel'lantl wuh produced I~ _1. had gn:nrn 
under Ter,. diffi.orent conditioM 10 IhOIO to which my.ruf. 
tertilitod.nd~~pJanl.lhadboenlllbj(!eled;audlbeywel'9 
in no dogn'lfl related. Tho aboTe Iwelye fIowen Iha.. c~ 
all produced ea~1l1 •• but 1tJ.e.eoontafned lholowuerageof 
87-401-'. per ea~ulo, with a muimnm In 0110 at llixt,.-ron:r 
-u. ItMlJUrpriliiog IhatlbMc"*withar~lJiockdidl1Ot 
giyO a mnch higbo a"'Cftge number at 1IBed.; ror ... wo Ihall 
IlWDCdiall:ly_.the plants l'ai.ld&omu..~whicb may 

© The Complete Work of Charles Darwin Online 



CJu.r.IV. CROSS WITU A. FR&!i1l fJTooK. 137 

be nliled tlw 1_"-__.�, benefited grail,. b,. the ero., both 
IDgrowth.ndrertility. 

The .00\"8 three lou. of -a were &IIOYed \0 gmoim.te on 
..", _lid. il&1I1 or the Lond~ germin&ted beIon the 
otben, &nd were rejected; &nd DWl1 of the iIltere-' l.ter 
tb.Btholleortheot.bertwolota. The~ •• nerth~gennina­
ling were pl&1lted iII ron pot., m&de triputito b,. Illperi\ciaI 

TAB"& XLVU. 

v. 2~ ~I 
---------

.. 
"I 

~
' 1:1 ll' 

\"1. 321 241 301 
31 III UI 

1

- '-'1 - -;;--1 - ,-,, -
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dil'ie.iosw; but ... ben 001, two tiDd. of Med8 gcnninated at the 
II&1D8t.onle, the,.Cl'flplant.OOontheoppcaituil:lellofotberpota; 
and Ibia ill iodK.1ed 111 blank ar- in one of the tluu! OOhlDlllll 
inT.bLeXLVll. Au o in the table &ignift .. Ih.tthe -'-ling 
died before it .... masured; and. + aigoia. that tile plant 
did not. produce. Sower-e;lem, and therefure w .. DOt meuured.. 
ltdfllem.ooticethatoo_tbaaeightoutoftheeigbtoolilelf­
r"rtilillCd plant. either d.iedor did notfloww; ... hcrouon!l 
throeoutoftbeelghteeDintero~,aodfourouto(lbat .. enll 
wndoo-cn.OO plaut.. ..ere in IhiII predicamenl The .elf­
fertili.i plant. bad • deddedly '- TignI'OUll .p~raDf'e 
than tho plant. of the oth(II' hro lot., their ieaYm bc>iog 
1lID&I\er and narrower. InonI1ouepOtdida.elf-fertilMtplant 
floW(!r bero",OOIIorthet"'ok.iDdaof~pla.nt.,bot.oreeu 
.hichtbenl .... oolD&l'keddiffureDooiDlbeperiodofflo ... ering. 
The V1&n18.renl _UM to the ~ of the calp;. after they 
bad -rleted their growth, lalflln the autumn. 

Tbeuen'lg$ height of the 'IXtoon London-cr-=-! pl,ntl in 
the pl"eC.'tldJog table" 8'J'8'J 11lC'*; thatot the fifteen ilIU'r­
en.OO.ptanw,28incoo.; andthatotthelcn.elf-ferliliiled 
plante,2G'oo. 

So tliatin height we bue tbe follo_ingrslioe:-

The Loudon.c.w.d to the JCJf-ferl.ilieed .. 100 to 81 
TheLoodOD-c~totheillte~ .. lOOtoSS 
Tbelllten:~tothelclf-fcrtiliBed .. 1001095 

n-e three kltaof plant.t, wbleh itlho\lld bef'ClIllllnbered 
orenl .. II dcri~ on the moUmMide from l'~ntll of lhe third 
aelf-fertili.ed gwe ..... tioIl, fertil~ ill three dill"eren\ """, Wen! 

lef\upo.edtothfl'fwuofineecm...ootbeirllo'trer$lI'tnltroeil 
e~ b1 them. AI the 0I.1"'ru. af eaeb lot. bee&me ripe tbel 
wenlptheredaud iteptlle)1l. ... to, tbeempt'or Il&dOllelbeing 
thro .. n ...... ,. But to.....u. the middle of Oetobcr, wben the 
OI.pmlel eouId no longer ripell , all wert! pthe~ .. nd Wen! 

ODtlllied, .. hether good or b.d. TbeQ1p.uIel .. erutbenenl>llw.l, 
and the -t cle&ll8d b, me".. .. nd weighed. )-'or u.. ake of 
uniformitltherulUlu .. rt!gi.cllrromcalcn~llon,lIIIirthert! ha.d 
boon hrenty plantll in each lot. 

Tbe ~:lteen Loodall~ p ....... actually IlrodllcOO 2S6 
eaJIIII1~; thenlf.". twcntll1UCb plan" would baTe prodlK'lOd 
3.:07'6 cal_lei; IlIId from the actUAl weight oftbe -0., the 
t .... I!II!lplallu .. ouldb ... eyieldod41i2grai.nt .. cigbtof-a. 
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Tbeftf\eouiu~pIaotaactualI1producedl;:'7<=afl'Ulca; 
thereto .. t..-entyo! them would "'\"11 prodlllledarJsca~w... 
&ad thI-'- would ba .. , w~igbed D:i'o&d pai_ 
n. teD .elf-rerw;.d plaolll .:tDAlly rn::dDOlld 70 captuls; 

therefore tWetlt, of \bemwould ba .. e produoed lWc.ptuJe.j 
.ndthe~.wouldha""weigbedlt.3·2gnUne. 

}'rom tbOlOdata we get tbefoUo'll'iug ratiot:-

S • ..6n- ofQlplllklp1'Od.-J hy". eq..al "" ..... rofplu .. tlqf 
1M tA .... 1ou, 

... ·"""-oIGa,...,... 
TheLondOD-e~lothe.elr·fertililod, .. lOOtolf.l 
TheLoudoll~totheintere~,u 100 to 45 
ThelD~lotbe.el!-fertili.lulOOto61 

W.~ 'l-"prodMOtd !>yo", eqIOal .......... "plo .. tlqftJ.. 
tIi,../;.,U. 

W""",,,,s-t. 
Tho LoDd~ 10 the .elf·ferlilieed," 100 1.083 
TbeLood~totheintcn:..-I., .. IOOto~5 
Th.lIlte~totbelClf.fertililed,uIOOto7S 

Wethta_howg.".Uytheoffilpring from tbflielf-fcrtililll!d 
plaDt&oftholhitdgl.'noratione~byarl'Olhatoek,hlld 
\heir r~rtihty inereued, wlmtbor \el!tOO bylhe number of <=ap­
.uJE. produood or by tbe weight of tbo oontaiuod 1OOd1; tbia 
latter being the more trnsl1rortby method. E'en tbe olri]lfing 
fromtbeaeJr·rcrtili.:l.plAnta~byoneofthoe~ 
pialltlo! the __ &lock, ootwithltaDding that. both '* Mod 
t.rIJona: IUbjocl.od to the amel'lDllllitiOlUl,hJd their fertility 
eoaIiJenr.blyineruuod,utorledbylbeMlDOiwomctbode. 

10 COIICluaioo it maybe well to repeat in rer.,nlDca to the 
fertility oftb.e three lota of planla, that lbeir 6owors wt'nI 

IefL fl'lllll1 exJX*d to tbe .. ;.itll of in8ec:1II aDd wore undoubtedly 
r-t by them,u may beinferred from the1arpnumberofgood 
tapluleI])n::duood. Th,*, pl&UtII wue all the ()4,jpringoftbe 
.me rnotlJ(!r-planla, ami the alrongly marked dill4!renoe In their 
liIrtilit,lUtat. beattribtltod to the n&ture oftbe polletl ClIlllloyed 
infcrtilWngUlClrpt.rentl;&Udthedill'crenceilithenallll"Ooftbe 

. pollen mu. be atlributod 10 the different IrIlatment to which 
\be poIlen-btviug parenti had boon .uhjected durilJi IC1'Cral 
JIft"ioIIIc-ntiODL 

c.w-f/fM Jlowon.-Tbellowen prodnced brtbe.el!·fertiu.ed 
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platt'" oftbe lMtorronrlhgeneration were .. uniCorm in tint 
"1~o(awildlpecicfl,beingola .. lepiD.tOtlW9coknLr. 
AlIaIO(IOWI _ with 1Ili.mtll~ and Jpoma., &/tcr E,.eral 
gene ... tioneotIll'IC.Ccrlilil!l.tion,h&Te~alreadygf'I"eD. Tbe 
flO1l"cI1l0Clheinll:l~pl&lltAoClbefonrthgmlll"lltion'11"e:r6 
Iikc1I"iIe noarly uniform in oolour. On tbeother hand, the flowers 
of the Loudon-=-! plants, or thoee nUlled from a Cl'OlIII with 
thefrelbatoekwbiehborednrkerilD-'OnBolrcl"I,n.riedextnmlely 
inoolour, .. might h.,.e boon expeoU!d, anduisthegencral 
rule with IIOOdliug earuatioD& It dOllCl"Ve. notice that only two 
orlhreeoflbe.London-c~plantaproduooddarkcrimllOn 
fIo1I"el1llikcthoeeo(tbeirCathcn,andon]yaTeryfoW"ora .. le 
pink like I~ 0( their mothcra The great majority bad thcir 
petat.longitudinalJy&DdvariontJyatripedwitbtbetwoooIOlll"S, 
-thegroundlfOrktintbeing,bowc'I"eJ",in __ datker 
than that oft.bemolhcr-pl&.nta. 

XlI. llALVACE.£-HoIIOUI u:uauv.. 
It.nyllowcl1l on thilllilQc~ "ere I'lroa.oo 'ritll pollen from 

adIeliDetl'tanl,audID&llY othen.wcre IIl'lf·fertiliecd. AralhCl" 
largerprol)()rtionalDumbor ofthee~tba.n.oCthcllelf. 
fertilleedBolrcrtlyieldedeallllUICIJ,andlhecro.edeapsullllleon_ 
tainOO I"IIlhOl" more -a. The 1IC1Hcrtiliaod 800ds were a little 
hea'l"icr lhan an equal Dumber oCtheero.od 1IIlOd.!I, but they 
gcnniclaledb&dly,audlrai8od. on.ly Cour planta of each lot. In 
threeouto(the four potfI,the ero.cd plantaBo'l\'eredftral 

--------= 
'" 

1..u __ PIoMo. 
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"I 
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Tberour~plaat.aTcrasolS·25,andt.herOlirlelr-rer­
tilillcd l"·43iDCh~inhcight;or .. lOOtol09. Hcrt'Wehavo 
the unWlual cue of eeir-rert.llleed plant. exceeding the c~ 
ill height; but only rOUl pain wero 1IlC&IIIlleII. and thcae did not 
growwellorequaUy. ldidllO\OOlnparethefcrtilityorlhe l"wo ... 
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CHAPTER V. 

1'.u1f!'l"llIm 8011.1., • cro. belwMII pl.nlt propapW<i by cullini'_ 
doN no 1IOO'1-Tl<1r-1u", m;n_IJmllanlh.,. d""lIlMiI-Lapina. 
lu~"" """ pi\ollaa-l'lwIeoI ... mllhi~ ....t yulJClon-t..thymo 
odorIot .... ~.n.I .. 01, ....... Ila!lInUl, I"'"" .... I. EDcWwl-Pio-u .. 
• uYU .. ,nri.·tiMol, .... J'illteto .... bat._btl ... tba. 
h!«b1r btodolal--&.rol.hamIl __ ""ri-...-Iertv.ld""",ol • 
.....-{)Don;' ",in"I1 __ d~ nu.en 01-8 .... ....,. ... 
thoI Ltr-i_-CI...m e"'-~ a .... _I'aMI!Icn 
'"'eiU_ApI ..... ~liD1I._s..'*- alropvpD_-u..tae. 
.1i-.......$peooJ.ria opeea.la_Lobeliio no.-. .d .. 1I1ap1 of • 
_dllringtwocenenota.-LobelialUlgeu· Neoaophi" [II~ 
,_I ..J. .. n~ "' .. cro.-llorago oIIIci...J'-NoIana. JIl'l'\.nIta. 

Xill. GEnA~"lACEE.-PII:LARaoIfIUX :tOlfAL •• 

Tllt:aplant, .. A general mle, ;,.tlOogl,. proten..ndf'OUB," and 
i,thereforeadapted forclOIII-fertiU.tionbythe.idofinIeCUI, 
Some fiowcl'1 on • OOQ)mon -.-let. nriely were IleJr-fertiliaed, 
and other 80_1'1 ... ere~ with pollen hom another plant; 
bot 1M) PIDl'I' had J done." tb&.II l remembered lbatthele 
pllnt. bad been p~ted byeuttings from the _Itock, 
IUldweretberefOl'$p&r'UIin •• tricl_ofi.he.meindi"idllal. 
Ne1'ertbeJ-. bavillg made the enM ll'1!101~ \0 ... e tbe ~8, 
wbkb,.nee- germinating on and, trrere plAllted on the oppoeile 

~2:~~;':~; r:=:~ 
IlfOIna.odl'OOl,r.rldo(''fbenoriat 
.00 1'""""IOf{iot,'J ... ,IIml,p. II) 
.. thete ..... o"" .. rleli..,eope­
eiallylhOll ..-itb ,,&11<11 ot'l'i~1t 
"'lIour,M.b,eh~ •• reo.l"1 
"""'Iitut;oo, .h<re tha plitH ~,,­
pudI ... _ ... OItflfttlber .... 
1M poIleD,hq bunu, .... d ;0 

~~~ ~.'::.~~~~!:t.~Ui~ 
om"U..,red ... II..-erebrthe 
bu",lmgeolben: Ih~"T''''U''' 

;~7tlr~1 :-11,::, n~h ~fc~ln~ 
....... J.Jln.tanceCl> ... IJlIf' .... O 
"""",pleoflhilf..el." Wehlye 
hf"' .• nin~tipg_ofTl­
rI,Whlrl" ... hOp.rlea,fll_ 
'-lpotaL. 
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"'oftbnlepota.I.oODepotth<!q~~p"lIt""'1'el'J 
IODllanJe_eraflenrud.taIJeraadfinerthalltbeeelf_fl!rtilieed. 
10 the two utiler pola the -uinp 011 botb lid. were lOr a time 
euetlyequal; but 1I'beo the -elr·fertil.ieed piallla1l'c:relbout 
10 i1Ieblll in helgbt, they w...-J. their aau.goollJt.. by a lillie, 
&lid e1'er ancnrr.nt. abowed a more doeidod Ind ioe_ill\; 
ad"'IlIa!;a;lKIthttbeaelf-fertilil!eo:ll,l&utll,takenaltogether, 
were IOmcwh&~ luperior to the qWllli-c~ l"lnts. In thia 
cue,,, in that of the OrigaDunJ, if iodi1'idual. which hlTe been 
MmI.I.lll' pro,.ted from the 8IIlIIe .tock, and ,*'bicb have hoen 
1oug.n1Jjecte(ltothe_oonditi(Ulll,Il'6~,DOad1'lUltage 
-.hate1'er\1 pincd. 
Se~n.lfIo1l'Cnlon&llOtberplanlortbo_Vlrietl'were 

IIrtdiled 'lrith pollen from thel'O~ Hotrflrlon lbo_plant, 
., .. toll'OidDlinglbeoldand~ pollcnfromtbe_ 
tower,ullbollgbtthatlhill"ttermigbtbe'-clBeieottbaa 
tr.bpollen. Otherlloweqoll lbe_ pllntwerec~'lrith 
fftIIb pollea!rom a plantwhieb,although cto.e1rl5imilar, ... 
Down to ha1" &rUen .. a dUitinct -'ling. The aelHcrtililJed 
~. ~m\nated rather befDr(l theotlM:\nl; but u _ u I got 
tqual pai,. they we..., p"nt(ld on tbeopro-ite lidllloffour pot&. 

T,ULII XLIX. 
I'tLrg<Juiu"l rooaJ~ 

m ...... 
2:.1 
III 

" ~I 121 

SOl 1.1 
18, 7, 

"'_'_ 38 ~- &1 
T.1aI1ulu.b.... 1:.6·:'() 

Wbcn the two iot.of.eedJlngawere ootween (Iod Ii mch", In 
heightlhel' ... ereeqUAI ,e:&:ooptingiD PotIV.,iD.hichthoc~ 
plant ... mucb tbe W!(oal Wben bet.een 11 and)( iDC'b", 
inbeighl,tbeywere~totbetiplortbeiruppermod. 

© The Complete Work of Charles Darwin Online 



144 ~, T. 

I~T8I;tbet:~ .... eI"Jfled13·4G.tWdlbe.,lr.rertili.edll·rn 
inebelin height, Draa 1001082. .Fivemonth8latcrlho,. .. eN 
apin ~ in theame maDDer, and the roIIllIt. are giYeD 
intbeprecediDllahle. 

The llen!n e-'. ptr.IIU1!1OW ."eraged 2')-85, and the 11111l!lI 
aelf-f~rtU!.ed 16'6~ inchfll ill height, OJ''' 100 to 14. But from 
thegreatinequli1rof tbewreralplaota,lherMultia_tru8t· 
orortht th-.n in mott other ea-. In Put 11. the 1110 .,Jr. 
fertiliBed pJantil &I ... ,.. had an adT1ll~. uoept ... hlM qllite 
1ODt\I,(m!rtbetwu~pIlt.Dt-. 

M I wished 10 -ain how ~ pluta lI"O'IIld beha'l'fl 
dllring a l8OI:md growth,tooywc1'6cutdoWD clOlll!\Q the ground 
1I'hillltgro1l'ingt'reel1·Tbll~plantaD01l'abo1redtbeir 
IJUperionl7in &DOther __ ,.. f ... ou.I1011e ov.! oCtbe 1eTm .... 

killedbytbeope ... tioo .... h.il.d.lh""ofthe.lr·fertilieli!d l'WlIa 
neverroroverod. Thcrewu,lhcrnrore,uoul!I8inkllCllhlgauyof 
the plaut. exOl'pting tb_ in Pote I .• nd Dl.; and in the 
rouO'lrinc year tbec.-l piant. ill Ibfttetwo pot. abowf'd dnrill& 
theirll8OOndgroW'tbnearb"tbeamenllati ... elllperiorit,0yer 
thetell-fcrtili8edp/aD"ubefo.re. 

The no_en aN protorandfl.)la, and &nI manifoetl,. .w.plcd 
for~r...rtililAtioDb1inaecta, .. aboW1lb,.SI'I'('Dgelaod 
DelpiDo. Twel'l'fl 8o'l'fln 00 __ plaotl! sroYing out of doom 
were~'II'lthpoll(ffifromadiitiootpla.nland l'roduood 
eleTen eapsule.,containlngall.<lglJthert'll'cnly-fonrgood-a. 
J::ighlMn fIo1rrer. __ fertm.d ..-ith their 0'11'11 pollen ud 
prodllOlld oll1y ek!'I'eD eapmm., -Iaininc twenl,Y·t'll'O JOOd 
eeeIb;., that a mooh larger proportion of the cro:.ed than of 
tl\(llMllf·rertimodfk)'lrllnl'roduoedealllluks,.ndUlo~ 
capnlM I'JOIltained ralh(or more -'. than the .ar.h1ilMed m 
the ratio 01100 toft Tbe800lb from the lleir-rertili ... "eapml~ 
wcro bow(l'fel' tho ooloTi(!1' 01 lhe tll'O, in the ratio of lOOtofn. 

Seeo:b in an equal"'18 of ge:rminationwero planted on the 
oPJIO'ite .w. of four poW, trot. only the two lal.le.t plant.. 011 
eaeh .-Ide of each pot. were meN\lrcd to the 10JlII of their ttcms, 
Tbepot.wereplaoedinlhegroenbouae,.1Id tho ptutlitrained 
upltieQ,mtbattheyllllO!Ddedwan=_lheight. lDt~ 
ofthopotathee~pllnu.lIowcrodflrllt.butiDthofourth 
at tbe .-me time with the eclf-fertili.eod. When tho ~Iinp 
'IfUO betwoeo 6 ud 7lDdw» in belf;ht,lhecro:.ed bepoto 

c The complete Work of Charles Darwin Online 



dJ,o .... tightlWlqntlgeaoertheiropp<menli. Wbcn f0"01rlIto 
.oonllidcmb!ohclgMtbeelghtt&!l6lllcl'OlllOdplant.lVcr.gcd 
"'1ll,.ndtbteighllall(]ltlelf-rcrtil"plallt..~·3IillOhell, 
or .. 100 w Sl When their JrOwth 'At DOlllpletoo tbto, 'll't:fe 

.D~,"~DiDlheroJ.low:ill8lable;-

TuJ.I L. 
T""f'0'I'" ... ",i~., 

70 $01 
:'»1 ~J 

~I-----m :a 
Totalb.tadMt.~ 

Tho eight Iallellt c~ l)llI1l1flO"llVc~ 58·t8,and the 
~htlalleitlelt.tertiu.odplallta4GiDCb(]linheight,or .. 10n 
10 7"~ 

TbmIwas.1an a pat ~ illlbe r.rlilit,.ofthe 1"0 
Iob .. IWbll"eJ'lllef\uneo'l'('rediD lbegreeuho!lle.. On tho 17th 
or NtlJllcmber the Crol_ul_ {rom roll tho 1)1IIJlI wera ~.thcrod, 
.oJtheeeOO8oountcd. Thoc~I)lanlll,.ieldcd213,whil"t 
tbe.llIfInUlllberor .lr·r~r1ililJedpIaDIa,.iaLJedonl .... 16611l'«1 .. 
orMlOOtoM. 

Ll.lfUTlla DOCllLdU 

Se1leral fIowera weN c-' and eelt-rl,ll1UMed in tile _1 
maDDer, but theN .... DO m..rlurl dl.II'Cn!Doe In the Dumber of 
_bwhichlhe11kJldod. A ..... IDulDbetot.pnuta.noollely .. lt_ 
{rrtn.id capwJeI were .Ito produood under the uet. Soocltinll" 
.... re raIaoed in fin I~ trom tho _bove -.Is, IIId .. hell til" 
~'ftN.bout81~iuhejghtthe,.lIho .. cd_lIi,ht 
.Id'III.orerU.lClt-~ Wbeo doable tItiI: ,*,bl, the , 
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llll«n ~I aud 1Ii~lftn .. lr-r~rtilia(:od plant. were IDeMUmd 
10 the tipllor their lea~eII; thefonner llV1'ragtd 1'8 Inch8, and 
the_lf-f",rtililocd 6"07 indlOllin height,OI'u lOO 10 83. In 
.UtheIJOtIl,I!l[I'CIItiIlKI\' .•• ~plaotllo ... erOObI'ronIlll1 
00II of the llel(-(.,rtililoed pluta. The planUl, "'Ma hilly grown, 
W'l'N~DIhOaIIUredtotheRlmmitaoftlx!irril'eClI,.ulell,yjth 
Ihe following rIlIIult:-

TuuU. 

- -- ---". 

The mt«n ~ I'lant. Ii01I' nc~ 17-46, Ind the 
ftn_(fnrone had died) .. If-r('rti~ pl&ntlI9·~ i~t. in 
beight.or .. lOOtoi9.lIr.Gallon~that.higbtTratio 
woaJd befairer,1'i&.,lOOto76. Hemadeapphlcal ~rw-nta­
lion of the .bo." mealllrement., and add. the .om. .. ~ry 
fIOOd-\O theeurnlure llmlformed. Ilothlotaotplll.nta pl'O­
duoedanr.bondaneeoflk.'(!(i-ca!l"uJe.,lInd ... ra.uoould bll 
JudgW b,. the eye, there".. no dift'ercnce in tbeir fertility_ 
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Xl", 1.EGlJlIJ~os.£. 

In tbi, ramily I experimented on the r'lilotring !lis 
~1I(·ra, LUJlinus, Ph.a.seolns, l..nthrru~, Piswu, bam­
tb.unnuiI.fuII10nonill. 

L..:: rlN\:1 LUn:t ... • 

J. f ..... f\oll1!rI"'crG ~ ... ith )lOllcD from a dtsUnet ptauL 
but olliug 10 tho unfavourablo -.on only t wo c~ _-cl~ 
were IlrQo,llI~1. Nino IIOI!d8 werollll"OO from l\o"'Onl 'llOn, 
tAIleoW!iy .](·fcrWi8ed uuder a net. on the _me plant ... hkh 
rieJd<odlhelYOc~1!eed&. Oneotlbole~-u ...... 
....:II in a pot with lYO Elf,fertilillod -t. 00 tbe ollposite iPo:le; 
the .. t~r~up betWf!eD tyoand tllrce dayl before the ero.ed 
_I, The..:oDd c.-l Il'ed .... ..,...n in like manner witb 
t1JO Rlr·lCrtiu.edMOdlootheopJlOlitewe; tl_laUl!rabosme 
upabov.tad&yberurethe~ooe.Jnboth,JOtI.lbercl,,",. 
the ~ ~hDp from germinating later, were at tlr'll com' 
pletely be&tcn bythe&elf·fcrtililed; nevcrthc.,thi, ' Ialeof 
thinp 111''' aftcr--nnt. complete!y roverecd. The III)(!(\, 'lfCI'\' 
101rD late in tho aull1mn, and tho pota, which 'lfcre much too 
1IIIIl1 .... erekeptinthe~noollfill. Theplant..inootUJequeIl<'C 
£ll'wt.d!y,all<l Ule.Jr·(crtili8ild mtrcrOO mOlI!n both 1)0)14-
The twoclWNld plan!& ... hen in flower dllring the rol1owing~pring 
were !I inches in height; one of the RI(·fcrtiliIM plant.! ....... 
8,1Uld Ihe Ibl'OO oUlcrs ooly 8 luche. in beighl, being thlli! 
_ d ... "" The IYO n-t plant.. prodlloed thlrt~ I !)./~, 
wbiJlIlhe fuur .If·!ertiliBod p1anta ,'roduood ooly a liu,Jc 
-. Some other .,IHertili!led plaul8 ... hleh bad '-0 nliO(.\ 
.".,.tcI1inla~pot.prodl1oed.,...e .. llllOllt&lHlOUlly.lf­
ilrtiLilled podtuoderanet., &nd8l.'«illfroriltm. ... t~-'. in IIw 
IbUuwingezperimeuL 

c.-J1JNl oeI/-fmiUIltll PkJlU' filM &-.l Ofll"""Oooo.-1"b<:-

• Tb~ .1 .... ·1 ... fA th.lIo_en 
ott!'"'r~t,·lId'h"irm .. " ..... <:tl 
(mil,.lIm. ""HI been d" .. ~nbed 
..,. 11 _ MIUI.-r.·lkf"",~I"",:.tc. 
p. 2~'~ 1'1<. IIow~.. ,J,o ,,'" 

:;e..r==;;,"'!~J"~: 
Xr, .'1"", bow .. er, RIIIIWb 

('NAn ... • urn. JI. 400) Ib&1 
~tbt, .. II & .. ~(11.llh. bo.ek ... ,1 
!:owe ,,( tbe yuill ...... I .. ,,-lokh [ 
hlY"_beeb.l.t~"'II"d,,."'L", 
Uut Ihe 1:0._ whirl' ronoi.thtly 
1'\oi11l~_no.t ... e.cn.llIl) "',,, 
lhit ... y;11 ~ "'-IlL,',. •• u~ 
aoa_"'lbe._' .... I'.be." 

),2 
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BpoIItaMoWl'1.1r-rertilOOd IIfIClb jrud. mentioned, .Dd c~ 
lIOOd...olotailllldb1iDtercrol!lli",lbel"'OC~ I>laDt.Ortbela;;t 
~oentJon, after germinaling on..w, were planled in pain Oil 

tbe 0l'l_illlud"ofthree IarJ'lllKliL Wh(on lbe ~lin~ Went 

only+!. ;oel_in height, tbee...-lhad.lli~ht ~b.nlage 
o .. er tlwir OPlloll('nta. When groom to their full height, oTery 
OM of tho e.,..d planta c:r<'OOdod it. opponent in hcij::h t. 
N"o'rerthel_thc*llr·fcrtilillCd plnnla inaUlhrce]lOtaflo1l'crecl 
heforethe e~! ThelllCMuremCola are giTeD;n th1l. 
folJowingUlblc:_ 

TULII UL 
L.,,,..,,,,/,,"" 

,-", ::' 
~I 

r;1 .. , 

,-
HI 
~:I 

" " 
" 271 .. , 

T he eight 1:..-1. plaDla hera aTe,.. 00'78, and the eight 
.e1(·fertililed 2.,';'21 inebllll in height; or .. 100 to8'l T beloD 
,.mot. 'Were Ief\ unoo..-erod in the gmenhouea to .n tbeir po:kW, 
bllt liIer prodlH'O'd vcrt rew good 110M, peru .. in }lIlrt O'Iring to 
r,· .. I_l'Wtillllhem. Tbeero.ed l,JanbiprodueednillllflO<l8. 
eontajuingona.tI .. «,ngcS·"-lICOO..I.andlhe.lr_rerti~plBnbi 
M!T~npod'. l'ODlainingonl.D.ve~8~,lOthtthelll'Cd!! 
frolD.nOClu.lnumbcrofplant ..... t,I'IIIIIIIOOto8S. 
TlII'Ooth(' r l'~.-eodlin,.,.,~h'l\·ithhroll('l r.r"rli!iJled 

_lIin,.,. OD tho ol'I)(Ilito lidet of 11m arne [a~ pot, ... ere 
tllfll(l(\ out of thei r pots C.rll in thn -.un, without being 
di~l url ..... I, ;nlo ol'eo ~roUlltI or ~ quli\y. The! 'll'ere IhUII 
"1l1~~\e(\ 10 bot litUe COIIlpelitiuo 'll'ilh ODe another, in rom. 
l",ri">D1Iithlbel,laDqintheaooftlhreepot& lnlheaotumn 
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thet.oc~plAut4.(!nlAbou~8incholtAl\erthanthef0l1r 

.d(·fo!rtililled pll1ut.;thOl1ookcdalllOm"ro\·igoroI18andp~ 
dlW'ed mauy more pod .. 

Two other c..-l aDd .If-fertili..d -u 01 the _ lot, 
an..r ~'nniDati", 011 .00, were plaoled 011 the opJX*ite 1Ii,"- 01 

• Ia¥ pot, in .hich • Or.lceolaria bad long been growing. 
an<l.erethercloreex~toun&:"O\In.bleoonditiolll:the 
two~I'IAnt8ultimately.tt&.ined.heightof20I.nJ. 
~ Incoo.. .hillt tho two .telI-fertiJieed .ere only 18 .nd 9\ 
i~btllhi&b. 

LC"PlIf~I'IL01I:" 

froq .lItTisolaodtleDt. r ... again DIIr ... rtunaleiDobWDiug 
• IJIIllciCElt number of c-' _Iii .. ; ADd the foIlo.i01l' 
n.ulli would not be 1I'Orthgi'fing, did thl?' not Itrictly aoevro 
with thoaejUBtgi'fOI1 with reRpoetto £,I"lt,.., I ntdliod.t !lrd 
OIIly A lingle c~1 -.1ling, wh.i~h ... pla.eed in l'(HupctW"n 
with two Rlf-fartiu.ed on.,. on the OPllOei~ side of tbe ..nMl 
Pll- 1"- pIaoll, without being dWurbed, 'll'('re 1000 .ner­
...,. ... tumed into the opeD ground. By the .0tlllDD the c.-J 
plant had grown to lIO I.~ • aize that it .ll'IKlIIt amoth~ .... ,1 
110. 111'0 .U·{"rtiJiII;)d I'i.aota, .hich .tnl mere d .... rfa; _I 
the lrott",. died 1I'itoont maturing a Ilinglo pod. 86ftn.! llelf­
'tMiliBlKl .aed. had boon I'lanied at tho -.mo time 1IC].rately 
inthe°I)ClIgroIlnJ;.ndthetwotaIlOlll;ofthellol\cre8::!AII,1 
8:lin~hoI. .hereu theonec-' pl.llt ... ~iDChMin n..ilfhL 
T'h»latlerplant.l.eoproduoed manymol'fl podI than did AI'y 
_ 01 llaa .If-fertilial pIalIt., .Ilhoogh powi",eepantejy,\ 
r..·lI'lIo.ClIIOli tbeone ~ plant "~1'fI c-' with poll~u 
from one of tbe.elf-fcrtilited I'I.ntl.for ( had 00 other crr-...xl 
plant ffl)lll .hich to obt.in polleD. ODe of tho 1IC1f-fcrlilial.;J 
],!antaharingbel'noo'feredby.ndproduoodll!enlyof.poD­
~al.r_r~rtil;.d jlOdL 

C..-d .... dr(f:/.TliJ .. d l'u.h/,u/tM .~d O ....... I ...... -From 
(,,-t IUlti _1f-rertiJi-'. -u obtained in the nwmer j~ 
dtwrihed. I luceeeded in raising to maturity (01)' • pair of 
j,]ant.,whicltwere&ejltin.,)OI.iolbagreellboU8e. The~ 
lolIUItgre ... lo.heighlof83incll ...... "dthe.eIr-r ... rtiIiOJedt" 
thaI of 261 in~boI. The {unner pradu,'"I •• 'hiiHt ltill k''1)t ill 
tIte;nll'JlboWle,eightj)Od.f,oontainiDl;oo.n ... enge2'7711e01b; 
.odlbelatteronJ)'t1l'Opads.mrrtaillingOllan.~2a 
.. ...J.. The • ..encebel&htoltbetwo-'plantioftllet1l'O 
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geoention.laken Io'ltl Ibn \11'11118,j'5, and WL 0( 1M 1hre8.elf­
fmilieuoJ plaula of the eame two j!eooraUoIUI 9O-S; or .. 100 ....... 

PuAIlEOLO .tlI.TlFl.Olcs. 

Thl. phmt, tho _ I'M-runner 0( Englil;h pnl~D(! .. and the P. 
~i~flI' or Lanmrek, originally e.>me froll! UO:lioo, at I llm in­
fomH!d hyllr. noutham. The fIo .. cl'II aro.., OOIUItrUetod that 
hiYcalld bmnblf>-I-. whicbTieit Ihem iI~utI1,.lma.Ulwal' 
Ilighton thol •. rtwing-pelal.Mthrycanbo.tlucktheooctar 
frow. thi' Mid.'. Th.ir weight,nd 1DO'"UTM'lIladcl)ro.lhe pew!, 
and tbi.t e.u...'~ the ltigma to protrude froID tbe Ipirally_wouDd 
keel,and.bnuhorhail'llfOll.lldtbeUi~J)Il.IIheoIoottbepollen 
befontjLTbel'ol\eDMJbel'Stothebotdor~otlbe 
bee.hiehia.t .. ork,aD<I..thn.~elllN.-rOllthe.t~ 
ortbe_lIo" .. r,or.Cll.rriOO.to.llotberll~r.t BImlrnl 
yer.l'II~ r ()O'Yl'f'IllI I101D11pl&nlallDder .. IaI'flWDIlI •• ndtb_ 
produotdooODllooaa.ioaabout-.Wrd,l.Ildonlootllerooea­
lIioIlaboutc:JllO-fighth,oftheullmbt:ro(pIlIIkwhichthe_ 
numberoCDI\OI')~redllla.nblgro"lIgel<*l.longlliJe lll'Oduoed. : 
Th .. ~nodrertilitl\1'Mnotcaueodbl,""illjur1rrom. the 
net,M I IDOT6d thc wing-petals oCl(ll'tllal l'f'Olaeted flowers, in 
the -.me manlier M bee. do,.nd th_ ,lfOduood remarkably 

• W,here_lbatbotb L_,.._ 
.... 1111' ... oo.ndJ ... /ofw .. ....t trt'<cly 
Wfo.1I m.eclt .reel,·h.ded; bul 
llr.8.~.0I('''''rlMe.bweb. ill 
!O_ l.-1and. tar- _ <_ 
.( ..... '-n' U""..IM,: llUA, p. 
m.IIuottb.opnltn""';eli_oI. 
Iloelupl .... NIIQtI"ere .... ledby 

:~I~ ac:.yu.,~ u.ern=:'!: 
1'~ ... ~pI.ht..;lhtbeu.,..p­
tlor!. <I rtd tlooft. lie add., ~ I 
h ... ~.1O)r "DlloN",·"I, dn';ng 11>0 
.u",m,·r, .. I_ltloe.tamen..lth 

~'~'~II ~,~l: n':;~::::bi'e.":~ 
&dj,.I"l", 1\ ..• , ... ,~.t ..... , .. ",1 
1".ln",Ul'n',,-dbl,IId.· 1 <10 

:::'~ .. ~,~7 ,;~",,:!.&I opt..,'" Ih" 
t Th •. 1\ ......... boo .. l-erll d .... 

.mil .. ·" by I).Jp' ....... '"' ill .11 
oodaIl .. bI._ ..... bylU .• '&na-

In the'Au".I. &11'\ 31.)(. 01 ~'.L 1l1ot.' ..... 1. U. IIh __ ) O.t. 

:!\,~~ (·~lu-,:· ~:'.'t 
l8;f,p.liI9)u.._ul_.-.. liarilyllllbr,r ___ ly. 

'. Ionl, "~rll"" Jl'"'l:ierliou 00 lbe 

F!~I::o~t1.~~~'::' 
lo.oIeoolllu,.._I.-)o!k.lh. 
Ue.ho .... lho.llI'up .. .,".1ioa~ 
.. ~nt.II'.bo ... ,. ... d"n"I""" • ."'I .. , 
un]~iIIIIo~1'" 10 th, ]~" IMo 01 
u...1\<)~,."d lll •• J .... luk ly 
_ry ~'r ~..-r,'hI;.1ion 
1h.ltllltyohool.laUgl"OIIIl .. 

k~ ~t~r:.::.. 01"",,10-1<-' m;. 
i~~j, ':~.~~'!:\'!~ l~~ 
lLt.,r.uI ".t.!I;'L' (Srd .. nos) 
.-ulU.III:iIi, ... -w:t. 
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IDIopod& Wbt.'Otbenetwutakea.otr.t.beflo .... ,._~ 
datell "iaited bl '-, and it tr .. intelllllltmg to ot.or-re bow 
q.uekl, the plauta became DO'tered with YOIlIIf!' pod&. II_ tbe 
a-er. ... lQQCh r ... neated bl Thripa. tbe _Jf-ferli_tion of 
lIIC:.toflbeHo.e .... ulKkrtbelletmayNueboocidnetotheaction 
of th_ miDllte inl8et... Dr. Ogle likowi.te .oo't(ll"O(i up a large 
portionof'plllnt.anJ"outofa"Millumberofbl(.:lllllthlll 
protectedllOtaaingleooe prooiuoed a. pod, whHotbouullrotecl8d 
bloao)uu WCI"ll ror the IDOII! rart fruitfu]." Mr. Llelt gi'et. 
IIIOnleuMUlcaM. th~plantgro,", weiland 80.·e .... iIlNieuagua. 
bqt .. llOlMIoftbenathe'-"ilIitthellotre..,uotallinglepod 
"ev~r prodll(lllt\..o 

From the facta DO .. ginll .. e mal feel neatl, tnre that 
brdi"fidualt of 1M _1116 nrietl o. of dill"W'IIIIt varietIeI. if growing 
_eachotberlllldillfto.e.attboametime.wouldinteJ".. 
_.but l u,oDOC.DlP'Illfadn.nce aUldimct 81'ideDOlc,{.tUch 
1JI.0000nrreoe., aaooll a aingle "a.riet, i.-cumlDonllcoltinlAld io 
I:~nd.. Ib..,e.bo.e1'lll".reoeiYCda.tla('OJuntfromtn.ne ... 
W. A. Leighton. lila! planta n.ieed bl him from onliuary ~ 
produood_t.dill"oriugiua.nextnordiuarylDallnerincolotu­
&DJ""'pe,leadillgtothaoolier!lIatthcitl)lll·eo"'llIU8t~..-e 
belo c,..,..oo. III France Y. FerlIKlOO morethall euCCl planted 
d<llllll tot;etho ...... ietiet which oniiulLri!,ooOle Iruo and which 
1"lOlI" wll"eroutly coloured lIowcrll ami ~I; 1111<1 the otr,prWg 
thusra.illed "ariedeogratiytlwthere DOuld hanil,bea doulA 
tbt.t Uw,l bad int.en:..--I.t 00 the other hall<l, Prof.-or H. 
H,>II"lIlaoot doea DOC. bel.ie..-e in the natural eroaing of tbe 
TUie&IM; f.;Iraltbough -uingsraieed from twonrilllieolgrotring 
ele .. togetbtl. prodlltled plau .... bieb lie1ded -'- of a mixed 
et.r.c",r,bef(luuJ lbatth~likewieeooeutred.ithllbu:tllll;el._ 
ratold b,a lpeoe of from 40 to 100 ~ (rom aoy DIller nrie1l; 
betberefOl"8attribut.eethew.iJ:edelw1octcrollhe~tolpotlta--

prope ...... llne •. 
f;.·<!oco'oJ.li ...... hcal .. W)l:06-

~~ .. ):~~ill'!!';. S-:,~lQd~~~~ 
.poqt.ll<!O .... h,bnd, .... bloh he 
"'ll.ol'."""""~"')'6rId .... lntl>e 
'An .... ]' .. ,Ie b.eou.U.d.IIOt1I. 
CUllU,,-• .'JuQ,,18H. 

t '11.. ... 1;"" ...... 1' <klI Werthm 
_"I .......... und\" .... "'tat,'l~ 
pp.ii-i:l 
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IIOOtM n.liability. Duttbeabo...-ew.tanoewould beTer1wfrom 
lJIImcleu ~ to l ...... cut iureren.illl: ea~ hue heeu known 10 
~at .. ...-e .... ltimelthiAdistaooe,aodtMcanJfulGartna-· 
gi""lII8D.li~~ofplaDtagrowilllatrI'OlllOOOto8(0)arda 
apart rertilwngODll &DOI.ber. ~lloII"mauue1"(!Jlm&i.ub.iDS 
tblot the flowcn 0( Ihe ld<iooI-bea.n He llleC:"Uy .dr.ptoo fOf 

flelf·fortilie&tion. lIoeool\lfled ... cral HoW1lnl in mg.; aod M 
thohuill oltcndroppodolf,he attribul.ol lhe partial llerilityof 
thello HOWCN 10 tile iDjurioIUcR"octa 0( Ihe hap, and not to tho 
tIlI(!h .. lou of iMec:t.... But the only .te melhod. 0( tIlIparimelltillg 
iAtooo .. ornp . whole plaut, which Ihcu D61"llrlUR"ol1l. 

Self_furtililMd -u. were obt..iood b,ll1O .. ing up IllWI down in 
Ihe __ r .. heeloothewing-pelall o(f!,ow(!l1lprotected 

bl • n~l; aDd c.-I -u w ... obt-.ined b,cn.ing two of the 
planlanndeltbe_net. 1"be~.nergermiDatiDlOll.and 

were plant.ed on lbe opJX)lite iii"'" 01 two lalge llOW, &lid equal-
1Ii~ atit-u were gireu. tbem to I ... ine u.... Wben 8 incbs 
iubeighl,l.iJel'laDtaoutbetwoaidol ... .:l"Oequal Tbe~ 
1)lanta80weredbeforethelJelf·fcrtililMdlnbothpota. MIOOlI 
u 01111 of l'&Ch pair had grown to the l ummlt of ita &tick both 
were Ul6Mured.. 

TuuLUI. 

x .. : ..... ,. "7i'.IW":; --
"1 I " 

- u-. -1- -.. ----'-.,-
82 1 811 

T..wI.iacMo. ~oo-! 411-U 

Thlllferagobclghtoilbehee~I'laulll.t86lneboll,lIlld 
Ilaatoflhelll'lIl1elf-fertilillOOplanta8:J-9:i,GrIllIOOto!lG. T ile 
jX)u.·CrII kqlt in Iho groenboulle, &Ild thore wall lillie or no 
dill"orell"O in Ihe fertilit, oflhe 1 .. 0 lot.. Therefore .. farM 
lheeefowohllcn"atioo.llCue,lbead .. aotagegaifllldb,.aefOllll is 
"cr1 unall. 

• 'KeIIQ\niIIdt-rBd\"o>l!htWl3.' li-Il,pp.$i3,:.n, 
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I'Iu.n(u:c;eT't'Uu.au. 

Withrwpeettothiaapeciea.lmerely uoerlaiD«l that the 
lower. were b"hir rertIle wben ilUJeCtll 'feN m;dll<lcd," ioJooJ 
IDn.t b8 the allie, ror the pbw'- are often fQl"l)ed duriral the 
wint. r wh~n no i,ltIlCtl Ilnl ~l Some pt..nt. of t.·o ftridiee 
( n~, Cankrhury and Fn!rocr'$ Forcing Jkcn) wcrooo .. crOO. .-ith 
an~"',and t lwrlCCmOO to proJuoe "mIlI'y poda,ooutAiningu 
ounylleanJ, MlOlDe nDOOvcr6<lpIAIlt. growing al ... ngllide, but 
Deither tho IKXit DOl' lhe laDS were actually OOUII\OO. Thia 
diJ'furenoe in II.M·krtiHty between P. 1f~I!I"n. Iud "' .... lifl- i. 
I\-markablc,ut~ hl'OlpeeiM Ire 10 cw.cly related that 
LinlWlllll lllOllgbtthattheyforIJlll(\OOII. WhcDlbe"""~ofP . 
..J~r;' pow ~ ODe ~ in tbe OpeD poulld, thcylO~ 
U- _ luie1r. notwllbstandinl tlltir tallacity r ... r .,If­
ftortiliMtioo. Mr. Coe baa gi1"CD me a remarkable Ulata.notl of 
! hiII !act with .. poet 10 the DegIO and a .·hi~ and 
a hroq·.-led nrie!y. which 'fen all gTO'I'D together. The 
di .. cnity of cbanetcr ill tlle -.lJ.inp of tbe .-.00 generation 
rai....Jhymefl'OlDhia l'lAnta .... 'fondcrful. J oouklado1 otbocr 
aaaJosoua~, aud the tact ill well known to gardener-. · 

LArnTaI:~ ODOUTt't-

Alllll»t e .. eryooe who bu ,tudi!ld the atruetunl of papi· 
~uallowenl .... bocDoolninoedthat theyanllJlOOially 
IlIlapted fur ero:--r"rt.ili .. tion, although many of the~" are 
\ib>willllCl .. bIool_lr-fcrt.i1itllooo. The _ tho:refure ol 
Lo ,a,.-...odconot ... orthelweet-]leIIiIIC::unou.,(or in this 
coontl')'it _111& inftriably to fertiliteit.l[ 1 rooelude lh&t 
thilillO,uflfenrietiet,dilrcring gre.Uy in the ooluur of their 
lun'fl but in no other ~peei, are commoldy 11.>101 and OOIDII 
tnle j yet 00 iDqoil')' fr1)lD hro great. nweNol..! fur .Ie. l 
!Dd \bat they tail:o no precantio~ to iMUre I,urity-U .. fife 
, arit-tinilbeinlhal>ituallygrowncIOlllltogether.t I hlfemYllelf 
~l,. made limila! trials with tbe -.we l'OIult Although 
Uw TVM:!tialal'll"ll)1loome true, yet,u weahall pnllellU,._, 0110 
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oftbeIlYewell-knQlnInrieu..Ol'(UiooallrtiYellbirthloanother, 
wbkh uhi!.i'" all i~ UlIual chanlcter&. Owing 10 1M. curious 
rael, ADd to the darker-colourod nrietie. being the mo.! pro­
dnl'ti ... , U- ill<'-, to the urlu..iOl1 of the otben, . 1 ... 
iufol'lDl<l bl tbe ate Mr. lIMten, it there be DO leleetion. 

IlIonlcrto..-.:n...ID ... llatWOtlJdbt lbeeft'octore~n't ... o 
Yllricti(JI, MIlI\l Rowel'll OIl the l'urple .wool.-poo., whirb hBlI . 
dark roo.l,ii.h-lmrl,10 .tand • • d -petal with yioklt-ooioul1!li wiog­
pelat. and keel, "~I'II CIUItnted whild, TCrl1oulijC, &8(1 were 
{crhlia(o<lwitb pollcnoCthe Painted 1MI,. Tht. Jatlr.r nriel,. 
hll.~" palo eh<-rl'J-!'Oloured IJtandard , wi lh al llXlllt ... Wto winS'! 
aDd kef'!. On torooooasiona I n~ from .1I(»I'cr thlUC~ 
]>I.uta I"rloMlt.-.mbling both ~"'furmI; but 11M! greater 
Dum'- ~mN.d the ~ten.I. nne!". So perf""'l ... the 
.-mllla_.that I abould hue au.peelul -.. mittate ill tbe 
labd,JwJnottbepw.ta,wbichwerot.lllmi,lentiealJo appcar­
AOOIIwilhtbofath.'ror l'ainted t.l.7.later iDlhe-.ooproduood 
HOon!n b/.>tcbeo.i &Dd mated with dark purple. Thill it lID in. 
teratilll\:exarapleof partialre'l'erSoointhellmlli!ldiridual 
plant l1li it 1fl"O'" oMcr. TIle ptlrple-ftowerod plaula ",ere lhro1fU 
awaY, .. the,might ~b!l h"'e hoen Ihe produetofthe 
lIC('id~nt&l telf·f""tilieation of the mothor-plant, o",illll' to the 
cutraiioo !lot .... ing been el'feetual But the pl.!t.llla wbich 
re8embtod in theoolou. oftheirfiCl"'ort the r-rernal ... riet, Ol 
PaintOOI..d, "'erepn'lllCrved, alld their _1& -.v",1. Nen 
aummer many plulia ",ere raiJJed from tlu:. -a, an.l Ih~l 
gonorell, ~Wod lbeir gn.lldJ .. t.OOr lbe Painted Wy, but 
mo.toftbMi bad lbeir wing-petabatreaked l..IId.taWed Yitb 
darklill1k;.ooaru",hrodptleplll'plewinp"'ithtbll.t&Ddard 
of a duker erim.>O lha.u • natural to the Paiutali t..dy, IJO 

th,1 lIM>r fomwd • new 1U~...nety. Awoapt tbe!. pla.nla 
• IAIlfl'Ie 00II al'peal'Bd. haYing purple 1Io..-en lite tho-. of the 
gnodmothcr, bu\ 1I'ith the petaJ. a1igbtly IUeat..l1l'ith I ,_Ie. 
lint: thit", .. Ihro'll"ll • ...,.. Seedayere lli&in -''1',<1 fl'OOl the 
fOlllROiugp/lnla,lu<i tlie-tlinllll thla raitilll aWl rUlltmbled 
tbol''';ntolI IMly,o.greRt-grandf.ther;buttheyoo",VIlriod 
much, tho RlandArd petalnrying from palo to dllrk rOO, iu. 
f~"'·l..t..u...,. ",iUI hloteZ- of white; Ino.l the wing-pet.t. n ried 
frotn rMWll "'hire to purple, the keel beillll'iuallueArlywhlte. 
A~ DO ..... iIlWily of thi, kind can be ddeetod In planla ~ 

from _t., the )'!&l'f!ula of wh.i~h have grGYlI dw;ug wany ~uc:­
~ ... "'lI<ln~ in elo: .. proo;imi1l, WII ma, Wet Lbat they 
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cann<'l.M~eiotel'C~. Whatdoe.oro&IIXmaU,.OI't'Ur;'tM1 
in a row of pt.ota raiNKI from aeeda of ODe .. ..net,., "K>ti)(!r 
T&rio.1,.trneofi\aki"dap~;forintBuCl(l,m.looll"rowof 
&ulelll (the -'- of which had been carefull,. pthered from 
Searleta for the.1oo of thi, experiment) IWO Purpl. and olle 
PaintoolAd,.al)pcarecl. Seed.fromlheeethroelll!errantplanta 
wtlro ... odand",wninllCl_ratebeds. The.eodlinl!'fromboth 
tl.~ I'u.]>I'" were chien,. l' ••• plCll, but ",ith .ome I'ainted Ladi('8 
ilIld !IOUIO Soorletl. The -.Jlingll from Ihe aberrant I'lI.inloo 
a..ly .·ere ehiefly Paintod Uidiel with .ome &Arlete. ElIch 
nrictY,.·hllto"erit'I_r(!ntage lIUIyhavebeen,rctained all ita 
tlwBekrll l)Orfeet, and there ... no atl"ellking or blotebing of 
lbe eoIoul'll, .. in the foregoing pia.nlllof c..-Iorigin. Another 
nrio:t,.,howe"cr,iaoftcn8ll1d, whith .atrilled and bIoleh«l 
with dark JlUrp\o; .00 tlliA ill prombl,. of enMCd origin, rw I 
foUDd, .. well .. Mr. Mlllltcrs, that it did DOt. tn.nsmit ita 
t~anw:l<:nat.U lrul,.. 

From the e .. idenca no. giYeD, _ rna,. conclude that tbe 
... riel;" of the IWcet..pea rarel,. or neyer intertTo. in Ihil 
rounlr,.; .nd tbiliuhighl,.remarkablef".eI,contidcring, fifl!tly, 
thel1icl~..:t.ltuctureoftheftowers; .8OOOndl,.,thelargoqullntity 
ofl'olll'ul)roduCo)(I,fllrmoretMnisrt.'quillitcforeelf·fulill.l!lltion; 
All<1 thirdly, tile ooe .. kmal vi3illl of inllCCte. Th!!.! illl!eCla .houM 
IlOm"tjll'llll Cu.ilto Cr(lI!6ofcrtilil!e tho flo"'Cr1 i, intelligiblo, for I 
MVelhricellO('n humble.booaof twol<lndl,lIII .. cll .. hi'l'e-beet. 
lueking Ihe noctar, IJId they did not deprea tlUI koel-pcla'" to 
l1li10 eJ:l~ the anthers and ~tigm&; lhey WCn! tb('rnf<>l'tl qnite 
ladBci<:lIt fur f"rtilwng the 8owera. One of th_ t-, n&mI'ly, 
&,~~ .. ltJp;J"riu.,'tood on one oPdeat the '- of the ,taudud 
aoJ.in.!erteditap~sbenealbthe.ingleae .... te.lamen,1III 
I alttrwam. lIIIOOrtainod by opening the flowcr and Ihlding IIliA 
atamen l)n....t up. &eI are fomed 10 act in this manner from 
!bellit jnlheltlminDl tllbebcingclOlCI,.oo .. e:redbytbebro.d 
membrMOlIa margin of the lingle ItameD, Ind from the lube 
lIotbeingperforBtadbYDooIo.r-~Onlheotherh.nd, 
InthothrooDrili8h 8pec:ieBof LalhyfIY ",hlch I have CJ:lUuiIlHI, 
IUld ill tho .. Woo geuus View,two nectar-paAAllgoI are I'f\JfiCIIL 
'lhcrcfOnl I)riti~h boo!! might well be puuled bow to act in 
the e..oof lhe .wool-polo. I may add that Ibe 'lIUnlnal tube 
of anoll~r CJ:oik specie!!, LaJhynu grn .. d(If_, it not ~>(!r. 

Iorated b,. neetaf-IMII&gIlI!', Iud thill .. _u. hu rarely .. t 1111 
potU in my p'NeD, un_ the .. iog-petl'" .ere moored up and 
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down, in the .me lIWI!!cr ILl bca ought to do; .nd tben pod.I 
w~ gen.·rally f,)rmed, but !rom IIOIDe Cla1l8ll onen droppro 011" 
.. ilerwanla. ODe of my lI0II8 caught ILII elel)h.nt .phinl-moth 
... hil&tTiaitingtheflOWl!l"lIoCthe!J"li"eet-~,bntthillin .. dwouJd 
notdcp_thewing-petalllandkeel.Onl!leothethand, l h .... o 
_nonoooOOClLliollhi'll-beeI.,andhroorthreo~the 
Mtg<ocMI. "IIII'/I~libitl~ in the llet ofdol)l1l11ingthe kec];I.DJ 
tlLQle booI had the unJerBidCII of !llCir bodiCII thieklyoo,crOO. 
with pollen, .. ua oould not thUll fail to carry IlOllen from ODe 
flower to thc.ligm.orllDolhcr. Why then do not tho Tllnctica 
OC(lI.sional1y intercro., though thi. would uot of teD happen, as 
in.u:w.., mrely act in an efficient wannor? The facloannot, all 

itapJi'oars, he eIpIained by tbe flO1I"CRooing.elf-fertiHeedilt .. 
Teryearly~;fur"lthoughne.!tarill"'UlCti~l!IOCretcdlnd 

poIlenlltlhe".totbe-ri.8cidlltigmabeforetbeRo~&nIfully 
e.t(Wlcbl, yet in fife young 11.0""1"11 whlcb were U&tnincd. 
hy me the pollen-tube. 1I"C1"I'I DOt euertad. Wba\eT(!f the eau.e 
may be, we may ooocludu, lhat in EngllUld the 'fUictx. DOTer or 
TCry lIln!ly interero-. Dut it dOI!II not followl"tom thill, that 
tlley wonhl DOl he c.-I by the aiJ of other "nd l.rger illl!eCw 
inthClr n.tiTOOOllDtrY,whicb in botanical worn i. Mid to be 
the .aulh of Europe and theEMt Indie.. Aooordingly l wroto 
to Prof~r Oolpioo, in .Florence, and he inform. me "tha.t it is 
thefi.tedOI)iniunofgardcDcnthel"l'lthatthenrictiOliJo in~r­
cro., and thatlOOy cannot be preecfTed. pure uulctl tOOYllnl 
.a"ll"lllJelaralGly." 

It follo ..... lIorromthe forego;ng £actt that tho ecTer&I .... netie8 
ofthe.woot-pM mu.at haTOproplgl-ted ilieDlllC1TOlin Engllolld 
by IJelf-fertih .. tioo for .. ery many gcuerAtiOIlll, .inoo u.., time 
"'hen e.eb DOW nriety fint .ppMled. }'rom the &naIo@:1of the 
plllllt. of lliwuhu and l pomma, whieb batl been IJelf-fcrtiliecd 
for .... eral geoeratiollll, and from tn..III l)l'(!T)onlly mado lrilh 
t ile commoo pea, wbk:b ia in nearly the .. De .tate ... the llweet­
poa,itappe8rOOtome.eryimprobe.blethat.cro.betweenthe 
iudiridual. of the JlIIDlO Tariety would benefit IheotrSJ)nDg. A 
cro. of Ibia kind. w ... therefo~ Dot tried., which 1 DOW regret. 
Dut IiOme tlowen of the Painted. La(}y, eaatl"llted. at &II carly 
t.h'<l, IIN'O fcrtHiiJOO with polleu from the Pul])lc IIWoot.-poa ; and 
it Ihould oorewcmbero;i that th<lll6 "ariotiOll di!f~r iD DOthing 
C.tcel)t in the ooloufof thcirtlowcn.. TheCro.lwlUlll.InifOlltly 
cll"ectual (though only two IOOdswent obl.l.lned), ... "1\11 .hown 
I>y the two -tUnp, when they flowered, eloeely reecmbliug 
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tbeiJ' r.lh(!r, the Purple r-. euo>ptiu,: Ihal tl\ey"cn! a little 
lithteroolo~,1ritblheirk~lI;a1ightlYlll'Ntcd .. jthpale 
pOl"],le. ~ from OQ_llIlpoolanoou..]YlIClf·fcMili!ll!d uoder a 
IItI. ... Crtl.t the_me time .. ored /'rom tbeamelllOtiw:l'-ll\ant, the 
PainiedLady.l1_acedsunfortunatelydidliotgennin.teon 
1IIlII,1 at tberamc timowith thec~ ~,IO that thcyoould 
_ he 1'1antod .imuitalloooaly. One of the two cl'Olllllld..oo3 in 
• ~ta'e of genninatioll WILl! plllllied in a pot (No. 1.) in which a 
.. If-f .. rtiJiJledllCcdinthcllllmcIUo.lehad bocn planloo four MY. 
bo-f"n', 10 thai thill]aUertoodling had a gT'Ii&t advaubggov(!r 
tho,c~lon .. IDPotII.thcotheJ'c~toodwfWIplanted 
11fOda,.befllrealllllf-fertilil!edoDO,lOththerelilecl'lNlld 
... dlingh..<laOOllloidenhleadl'antaguovertbellClf_fcrtili8edone. 
lluttbi, 1'-.1 ~li.lIg bad it.ll aummit gnawed of!' by a alng, 
.....t .... in ~ueDOllforatimequilebelltcnbythllee]f_ 
iertililllld planL NOTerthel1lIlII I allowed it to relnAill, and 10 
grMt .... illloonBiltutional Tigour that it ultimately Ix:at it. un­
bljnredeelf-fcrtlliledrinl. When all fOIll" ,Illnt.,..('", a1mOlI 
fullygIUwn tooy .. cre me&e"UrEd,u here lho1rll:-

TABLE LTV. 

J.at"lIrll$ edamlH" 

~lwoc~1 ptr.nlll herea~79·2.), ami the t .. o IIllf­
fertm.,..1 63·7S inchCII in hdght, or 118 100 to SO. Six flo"ll"enon 
\hefIetwoc.,.oo planla were roeipr'ClCllt1y c"--Cl .. ith pollen 
from the other pianl, aud thcllix IlOdJI tlllUl produced contained 
011 an RTcra~ IPX)JCll&, with a ma:rimnm in 0110 of lJO"cu. Eigh­
teen sllonlanoou,IYlIClf-fertili-t pods from the PllintoolAdy, 
mch,,,,"lrolldYlllltOO, had no doubt been IIIllf-fcrtibaod for 
DDy previOlit frencn.tion~, contained on IUlI"cragoon]yS·93 
JIfU."II"ithatl18J:imuminoneofllvcpcM; 110 that the number 
e(p:uintllOc~andeelf-fertiliMedpod.l~ ...... 100 to 6.). 
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The .!{-f(ortili.1 peM WeJ'U. bowe'fer. quite .. heA",. u I .... 
{rom the 1"..-\ pod.. From t~ two IollI of _la. the plallte 
ofthenextpneratiooW'8l'llr.iaed. 

1'1ar!1. III u. s-.d OtJo_I"",.-l any of the ~f-fertilieed 

pew j.m referred to germinated 00 .nd oor ... re &II,. 0( the 
~~ 0001., and .. ere rejected. At!.oon u I got equa.l ,Mi",. 
t beywerepL..ntedouthooppollitetldOllof t'll'O llIrgepolJl . .. hich 
'lfcmil:e]ltin tho~honee T boeeo:dlinglltlullImilled"omthe 
gralldchildrenofthe l .. mtedt.dy.which ..... flnt~by 
tho PllrJlk! 'fa.r!ct,.. Whenthe t 'll'OIo'-'lferefrnmol to6inchOil 
in heigh ~ there ..... DO dill'enmoe hctween them. Nor .... there 
an,.lllIIrkeddiff,·reooe in the perioo:! of their 6oWll ring. When 
fully grown they WW'U 1IIIlMUred. u folkrn :-

Tu.u LV. 
r"lloyn4 odor!.llI6 (S-J 0_/'-"_). 

The .. ~heightoftbemc~pIan'-.here62·91 .lIod 
thaloflhfl.a_lf-(ertiliBI w'81 incbell; oru lOOtobd.. There 
... DOt much di!l'ermoe in lhe fertility of the lwo Iota; the 
cro.OO lllllntllbarin.gproduoedh.lthegroenholuetbirt,.-live 
pods, lind thOflelf-fertili-'. thirty-two poo:!lI. 

Soeda were flAyed from the IJ(llf-fcrtililled 1I00000cI'II on th_ two 
IoI80fphl.nlll. (or tho uke o( aIIOOrlainingwhclhcrtbellOOdljn~u 
t hlll railledwould inherit Illy dill'~relloe in growth or ngour. 
H muatthereforebenndentood thAtbolh lot. in tbe {ol1owing 
trial llre plantllof_lf-fertililledJ:aren!age; buttht.t In tbe one 
kit the plante wem tho childrell of p\U1wwhkh bad bl:len ~ 
duriDg two pl'V'fioua I\'fIE'ratiOllll,ba'finlbeeabcfon lbt.t~lf-
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f~niliMrl fnr many jrerIt' ... tion~; and that in the other lot they 
were the children of plaDU whieh had not btJen erQlMCd fo;>r 1"cry 
man11,re1"ioll~ gcnemtiODB.. 1.'ho fItl(lds ~nDin .. ted on _nd aDd 
.. ere planted in pai ... on the oppoaite aidell of fourl)OQ.. They 
wenlllO&lDl"l'ld, .. lten fullygJ"01lTl,withtberollo .. in8!"e11ul~;_ 

TABLIC LVI. 

8tlr.~'II.odPlaa" 8oIf.-II""" ........ 
1----I------,"::C7""--! f~:=I~ 

I. a 6:-

- -- - - '-' - 1--'-"-
II. ~8 &-f .. '" 721 !A I 

'" I "----1-"'-
1\'. 771 -l~ 

ToW i. i.c~ .. I 501 I 452 

Thea~ragebeightoftbeI61"ft1I1elf·fertilifJlld planta,theolf. 
IJlr:ingofc~pl'llta,i~71·67,aDdthlltofthelJol'l'ellllelf·fel'­
tiIiBOtipl,n tll,the oIfI!pringof eelf.fertnilMllillIIlDU,i8&,·u7; or 
. 100 to 90. The llelf-fertili.eed 1)IAD'" from tho !lelf·fcrtililllld 
prodneed ,","Iher IIIOf"6 pod$-1"I&., thirt,.-IIi:l-than the !!elf·fel'­
tilieedplau"fromlhel'!"OllllDd,(ortheeeprod!100doDlylhirty~e ..... 

"'foYlICed1oofthe lIftmo hfO lota 1I'('re 110.-0 in the opposite 
t:OI1ll'l"llof a IAl1;(I boJ: in which a DrugmaMia Inwl loug been 
cowing, and in whieh the lIIIilwas II(> Il%hausted thllt l!Oede of 
/J"A"Q(I pwrpUI'tO Yould hardly vegmale j yet the two plants of 
IMl!1foet-1* which were raised ftourUibed 1I'Il1l. For a IODg 
time the lelf·f~>rtilt.ed plant from the !!elf·fertilised beat the .. If. 
fertilioled plant from the cn:-.l plant; the fo;>rlD('J" fto.-erod flnti, 
ud .. at one timo 77, ;nehet!, "hiIB! Iho1r~ttcr WllSouly 681 in 
height; but ultimately the plant from the pnl1"iou$ c .... showed 
.mperiorilyaDdattaioedaheigbtofIOBjincOOII,whilstth6 
otbuwuooly9aillehe& I aleollO'll'oollOtnCofthe_two 
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lotllor-t. in rooraoil in a abady plaee ina AAro!:>hery. Here 
agroin tbe.alf.fenlliled rlana from t1H! .,If·(ortiJil!led (.."._11lIIg 
time nc-JeJ coaJlido>rab!1 in beigbt too. from tbe pl"lI1'iou.<l,. 
~plan~;"""lhiII""Y~bllbe.ttribuleo.t.illl" 
I'.-Ill" in tile last eMIl. to t'- ~I baring germlDllltd 
"'the. tootlO, than tboee from tbe e~ P~"'; but.t the 
010116 of the -.:m tho tallest of tbe Mllf-fertili..d ' Jlsllu from 
thoerc.oo:IIJlanlA'ftI!3(Iinehet,whil.tthetalIClltoftbetelf. 
r~rtililllcdrn)mtholl(llf-rcrlili8ed ...... 2!l.ineh ... rllheii!hl 

Fromthe,ariQ\lJ!faetlD01l'gi.-en __ Ulllt IIJantadcriTOO 
l'rotn'el'OIIIbetwooDt"Ovr.rieli(llloftblllJW'oet-I~, .. hiehdift'~r 
In DO 1"('II)..,.·t neellt in the rolonr orthci. flower., uceed 
~.\~rabl, iu height the o&pring from wlr·r~rtilited plant., 
both in tbe Iim.ud -=md ~tioaL The e~ 1)1antl 
a1110 tl'lUlllDit their IJlIperiority in height qd ylpr to ~it 
wlf.r~rtili..:lo/r.qJriDa'. 

l'lInI UTITt"x. 

The comUlOtt peale perfeetly fertile whe!J ita ft01renllrepro­
toeted from tho 1'il.itaof i_til; I uoortained 1m. with two or 
IhrooditrorcntTarictiCII, .. did Dr. Ogle .. ith another. Buttho 
nowel1l Ire Utc .. IMI adapted for c...-.fcrtili-.Uonj llr. Farrer 
_peIliflOll· the rollo .. ing 1l0inU, namely; "The OJIeJI bl~m dUo­
pllyiog illlcifin IbeDlOlltlttraeti1'8 Ind oonl'enicot J)Olitioo for 
]IlIlIICUlj thooolltpicllOU.\'CIiIlUlllj lbe .. inprnnningana1iKht­
Jug plKej the att&ehlOOllt of the wi. to the toel, b1 .. bieb 
allJ'bod1pn.iIJgOlltherorm!!rmuA~doWlltbe"lter . 
the lltami.n&1 tuba OfIeloling nectar, Ind all'ording by _ns 01 it. 
partially free Itamen 'nth lperlnlW on each eide of it. '- In 
llf"'U~toanill8ldeeemgUlelloct.r;lhemoi.tllOd 
Iticiypol.ltoupiaeedjua where it will be I_p!.out 01 thelpeE 
oIlheieel.lllttbeenteriogilUllerljlheltill' elutJoet,1e1O 
l)!acedtbatonlp_llrabeinglppliedtolheioel ilwill be 
pUlhodup"'l"(lIoutnr Ihekeel; the IlIi,.. on Iho 11110 plACEd 
on IILrotalde of tho I lyioonJ, on whichtbel"ll it,r-oe for tho 
pollen,andiolJUchadinlctiooMtoll1roOllitout;andlhe 
,tiKtDlIO placed M to moot an entering i_I,-a11 U­
booomo oorrelated partl of ono e1aborale moobanilm, if we 

• 'S.lu,..' Oct. 10. 18i2, p. d-.iption 01 Lbe &Owen, 'Do. 
nt. U.1Ulletai_aneb.bonJte tn..I!t ...... ·.b. p. 217. 
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... ~ ,I., tbe f~rtd1ooatiua of tt.. 8o .... ra ~ ("1',11'10,1 by Iho 
~ "f ,ouIJu froiD ooelolheoth.!I'.~ :\"I.·lIh.I<u~liDgt'-' 
.w\ife t l'ro"Wvu. for ~ertil_tioo, nri,·ue. .hieh hu. 
~D culUntoo fnr .. c...,. lII&lIy ~ .. e gcnt' .. t~1III iD d_ 
l,roJmu'y. Ilth"ogh fIo.~rilJ!( It 1M _ tilDe, nmain ),nrc, I 
holY\! f'1".)"fII O gj'·f'lle .. i,jeuee 00 th~ )...w, Iud if ""Iuiroo.! 
foul,lgivo more. There Clin hardly ho I dOllht that OUIUC of 
Klol.o:hfa variell...,. ... hi(-hwereorigilltJlyprod\loodl'Ylnartlflri~1 
tlUIII Ind "efll .. cry ,·jfl;OfOUB.""'tod for It lcuIIliJtYY<'llI1>,all.1 
dllriugallthl",-efo",werel'elf·rcrtilieed; f"rh.dit!Jt(onother· .'J ,II,,·), would not 1 .... 0 keJ>t Irue," the IIIlnl'lll ,·.ridi.1I 
~ "",1· .. 111 ,:rt).'U Iftr t~her. MOIIt of the \lOrl,·hea, 110 •• 
.... 1",t-no:IUfll f", A !<bort.cr period; And thill _ybl! in I_rldt;p 
I, II"", .·Kk_ 01 ccm.titution from lon~linllt'll alf· 
,,,,W.IIM, 

It ill "-_rbible. l'OIlD1ering that the fIoyK.'f1I .. rete mneh 
II«tar .. ~I a1I"ord mucb pollen, bu ... lIIidom Ih"'1'''' Viaitl...! h, 
......... ta (III .. r in EDgIa.IId or ... II, Muller remult!<, in "",,rlh 
Go:nnan1.lha"'~theIlO1l'N .. fortlMlaootthirllrca"" 
aQ<lln.llthilltimoha .. eou1rthricelllCnbootolth<-propcrkind.t 
.. "rk(olloufthcml.oeiugIJ<JWIIIou""_ .. ",),.uchu.·t·I'IlJuf· 
fkkutl)'IMl"crfultodcp..-thekrel,aoutojtCtlhouMcl"Midl1lo( 
their bod",.du .. led with polleD. l1w16 ~ "i8ilOO 1",~mJ 110"'('1"10, 
..... (\,Jllldh.rdlyl .... efailed lo(~r~rtlli .. th('rn. lliv.,.],t>el' 
and olh. t kffi&J1 kind. aometlrno. rolled pollen fl'O!lI old and 
&Il"t~yfcrtll~lllo .. erw,lont'hi~ilofnoll«Ollnt. The rarify 
clt"'· .. io.il~ol,fllO"nt~tothi.n"tieplnnt .. lbt·li<"I'l\tI .. 
thle{C'II,.ollbe .. arit·,ieI.,..,IdOlll jntcrr-..n ... illjr. That,. 
_doN ocoud"naJ.lyt.k~ Vl-... mip-ht loe UI~.1",1 from .. I., 
bujul.ll .... u ~t.leJ. ilICl:rlain, from 1tM, reronl.'J , ....... "f lI ... dil"('<'l 
1CI~'n oIlhel.lIleu ofOllC> variety 011 11111,.,.<.1·('(1001. "f IInott.r.f 
r"'lat,,)lr.lfutcrw,wbo .. rticnlllrlYlltenJ.....!I<)\beraiNnltof 
......... noti. 01 .-.. ..... COIH'lll,"'...! lhat _. 01 tlMla "11'\ 
00';114\('\ fl'UUl ."citknt.lll CJOtoo<lII. But .. _udt cro-o.. In· 
1'IlItl,lloJJ"ld"Drlo·tio..·o1l1dnot oftt'll belhlll d"tcriroratro, rtlOl'Il 

"1>«iallyul,l.nlaJI'J!lIrtillg from lhe])rof.".'r IYI'Oll'llgtll!'l"Illly 
~Icdhrthoo.e .. hooollecteeedfor.l'·' 'fh"'flli8111IOttlCf .\II1II .. 101,,11 l'rol ... bly tcud8to f(',IlI"f en_f,'rtilil.ati"" ron·, 

° '\'''';'''1;'''' I1f Anl ..... l. 0U>d t '\' ••. "",I<-. n"IlI ... I; .. tohu,' 
.1,,,,g "",k, 1>om_l .. I;. ... • chool" xl ~'ad .. IiI. .. ,oll Po H~. 
ca..,..It;.!Jo,I"t.t-rolLp3U. 
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1WDe1r, tbe eu\y."t 'll'hi~h the polk!n.tu!u are CDIlrteJ; 
eight IIU'II'trs uut fully UI.oo...I..-ore (:Q.Uulled,,,nd io .ltO 01 
thMlth"JlOlI'm-tu\.g,,-ereJllthw.atato,hutlhclbadll<>'U 
let pe:ootrsk.J tho Illgma.. Although "" f~will8(lCl • .,iail the 
flowcrs uf tho pea ill thi. eouulrr or ill North (k,nnall1, all" 
a1tboullhtbeuthct><8llt!IlIbenltuopcllaboon:oallylOOll,lIu... 
IIOt follow that the II~ in lta .lll.til"ti O(lWltq would be 111M 
circum.1&IJood.. 

Owillg ttl the \..nclil.s having boen ae\f-f~rtiliaed for mauy 
~"lM:J'IItiutw, aod to lkir br.rilIJ bocn lubject(d in each It'­
tiootoooarlrthe_CODdiu.:..("1I'iIIl1euplainOOina 
IUIUruclia),teI'),1 did uot MpOeI lhat a ~ between t1l'OIuch 
1)lanta .. ouldbeoollttbooffi.priug; .. ud""itll'Ql'OOOulrial. In 
18ti71 CUycrool UI) .. ~cnJ 1,\.aota:AtbeEarlY£lIlperorpet..lI"hicb 
..... DUttbcu a'ff!r'!D6wn.rit::lr. "" Ibt.t it mlUit alreall1ha ... 
boon 1>101,....."--.1 br .,If·fcrtililatiou for at leut " dozen fl(!lld ..... 
liollll.. !Some fIu'rot,. ,,"ere ~ "'jtb polll'll (rom a d.il.tiDt"1 
I)lan~ iJ'U""illg iu tht' IIt.1OO I'Q"', and other1 were allo .. (d to 
fcrtiJUe thcrn...he. under a m"t. The 111'0 lola of -w Ihna 
OhtaiOI,1 Were """'1) OD OfIIIOIito aicb of two 1t.rp pot., bul oatr 
fourl.i ... ~upattlle_time. Thepotllwemil:eptintbe 
paeuboUM. The -.J.tiul5' of both Iota ...-heu between 6 aud 7 
incbe.ill hcigbl1l'creeqlUol. Wben llt'afl,.full-gro,,·nther 
were meuured," in tho following tab1to:_ 

TABLI LVII. 

-~--=-
" "I .. 

" " 

The .... ~~bq:blof the four ~ pIaola. here 3t-6'.!, 
alld that oftbe four ,,,If,fcrtiti ... -d p!anIl89"li8,oraa 100 to lUi. 
So that the 1'-'. I,lanll. ft.r from bet.tilll the Ie-lf-fcrtilieeJ, 
wcreCODlI,I.;:tclybeatcnhllli(>m. 
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Th, ... ran be no Ilouht lbat tho nII<\llt "<>old hue been 
Wid<lyui1'rinml,if .. nyt"OTarieti(:aoutofthennml ... r_ODfS 
wbieb '1.L Mol be<-n c~. Nou"ithataodilll that both .... , 
heeD ."l1f·[,rtiliMJ. /<,r lDUIy I'I"I'Tio\m ~rstiOlUl, _h wouhl 
"'-, ("I rtainly h.ne rao--' itll own pecnhlU" oon~titulioo; 
IU1olthilld'~ofd;trc",utir.tionwouMh.w. .. ebecliluftlci ... ntto 
II\lI\(O " fnM hi!!hly buuefld.:t. 1 havelpokcnth,weoufldclltly 
~tI!.totneBt,.bkh,\"OuldhlmlbeendtriToofromc"*,i,,g"DY 
'''0 \"llrittiOfl of the pm from the follow;"g fn..:t.: Andrew 
Kh';;bt in ~llOakillg of the l"'(lIu]1A of l'r"OII'ing rl)('illf"O(1l]ly Tcry 
tall 11111 Ih"rt TRrlelios,_p',· " i had ill thi, cJ]lCrillleuL .. 
ItrikiugiIlllAn<'(loflhe.timuiativeelfoctaofcnMingti1oLroott.j 
tJr tMIUWleat. Tarict1,wboIoebcightrsrdluoeeded 2 foci, 
... inrr._1 to 6 f...,t; .. bi~ tbe lwight 01 tlla t .. rp and 
hl.1urianlkj".I ..... vcryliW"'dimiru..boeo:l· neecnllyll •. Lutoo 
hu maJ .. uUIll<·roUl~aod &'1''"1"1000 hall been utouio,JIlId .. , 
tbl"l";~ralldlu1urianoeoftheDe1ll'n.rieliol"ll'hiehbeiuultll1a 
nia!d anJ .. ncrwanb bed Ll aeloetion.. lie pq me 1WI1'r­
puolua.1 from r_ bchreea four dilotmct kinr.t.j .. nJ the 
plaDlltbUlrsl...:-d..-uoutl"lOl"tlin .. riJ1Tigoroul,beilliinc.ch 
<:all(} fr"m I to 2 or C"I"EII a feeL tall~r than the ].",uHonn~ • 
• bi<'h ... re ."i.oo .. t the .metime clOIIIl IIJoog:tidc. /.Iut M 
I,litl l1otlDOflllurethcir actual height lcauuotgi"l"elhocxaet 
ratio, lout itmu...t h • ." bocn "t l_tlUl 100 to 76. A.imilar 
trilI .... auI1l'C(jucutlymado ... itht .. ootho' l)CMfrom"dilfcrcnt 
~1\lIIl, .. ll<lthel\lJult ..... _rlytheu.me.rorfll.tllnetl, .. c~1 
..tlilll bctW~D tile hI.ple and Purpl&-porlJOO Ilia __ I)iauted 
ill rv_"llOil..oo grew totheextraordm • ..,.hcighLot 1I6ioebe.j 
"ll'herulethetalleltl'lantol"eitherparenturiEl1.twOeI.r •• 
1'ml,lt--pod,loo]:oea, ..... OIIJy70iuchs in height; or .. looto60. 

&lCOTIU.lIYCl1.:GPUIt1 

&.i_U1"1";.itlhefloweraofthcoonunonl.ll"OODl, .. KI. 
thoIII8 .. re ... IaJlklll b1·curioUlmecl, .. lliamfor c~fcrtili.tioo. 
'nou .. llIIIIlllighuOllthe .... iug.pelAilof .. yOll11gftOW('l,lhe 
keel u.~lil'lhtJ1(1)Cned .. ndthellhort slamcnsq>ringout, ... hid, 
rub l""ir i>oll~n ajl:llimt the .Women of the bee. It 1\ rather 
el,ltrft<l .... ~ril \";.,,1«1 fo,lhe Ilntlimo(orifthebeoexcrtagrc.t 
f~roe eo .. youll~r flow,",), the !.:ed OllCIII .. lOll!! ita "'hol\) 
kn¥th ... ~.1 the tOIl!;l'r"''''e11118 the .hOlier IItamclUl, togtllH-"r 

·· I'hu.,iliicaiTran-etioaa,·lm,p.!OO . 

• 2 
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.. ith tbl much eioaplo!ol eurnd )ti~lil •• I'ring forth witb 'I'ioIenC'le. 
TILe IboltellCd",lOOll-hkeelltremllyoflho pislIl nstafor.uwe 
""t.., I»c:k olU .. boe.-.uJ. ... ,,~DtI,ttbe ao...tufl>OUt:U"ith 
which it 11< eb.rgod. AI 100II _ U. bee II.,. .""y. the I""'-il 
iQ.talltlrfUr"'ruand,.,u..ttbf.~tie.urr.eeillno",u lJ­
lunMXI '-'1.1 OCCUl'iea. poIiti..,n. in .. 11IC1t it would...., rulolotd 
I¥BJllllt tbo .IMI"m~u of lnothcr bee "i.I1UlI!' tit., 1141110 lIower. 
l"i,lIlI .... lwuliJo 1lu,lilll[l<tl.*':&p6I rrom tho kwl.tI"'6tigJll' 
i~ rulollllll. 'PlUM the I-.:k of tbe bee. dta\ed with pol~D 
from tho longer It.mI:lloI. citll<:r of tbo_no or I,tothcrllo".r; 
.nol .ft.erw'p.rd~ 1piW,1 Iho 10'lrtf ~urr- of tho bee dUlt~<1 
"llll 1 •• ll(!11 from tho ~(.l1er 81&m(01lll, ... Mel! • of\(,n .n.w I 

,1.V 'OIl 11!O I~"e tiJ.a1 from the ~r --.. Dr II .. 
m..cb.nilmt.-....l.·r1ilNtioD. ill ftllLlkreJ.1LlmoIt lne\',table.uxl 
.. ,·"ball immodillely.-lhItpolleafIUII.WRllidplaltllll 
IHOI'II etr. .. li", than u..t from Ihe._ fIu",cr. 'need only _dol 
tbat.lICIClOrdi", wlLMulleF.the II"",,. doootMCftlteD«'t .... 
• lJolho.·thinblbat'-_l1tbelrl·r"b. .. iJoaOlllrint .... b"l .. 
"ftiooul(!:D«tll',butthl.'YlCtiDlhLituallDfr.,fn.'I,,,·nllyllll1 
fOf 110 long. time IhIot I C&Doot ""id the iJeLit:f th.t tht)­
(J),tainDnethiol!',_lottablo ... ithiu tholL!)", ... 1. 

If the .-uuta of h081 are preocnled, .nd if the Jlowen 'I"l' 
1I0t dft~h....t 1'1 the wiool agr.illlt u.y ohj~d. tile keel DC'" 
"I'CIIlL,., II .. ttJoo.IaIll';1It1ndI'iolil~llll.mtudnl'«I. 1'lan!H 
Ihll8 pl'I)teetOO Jle/d nry fc" pXIII in comJllri ..... , .. itb tI.,. 
1>rotllloodb1nei(:hbouringuDI,'()\'crod~J.n<llIOmct~ 
"' .... Il.II.Ir.·rtiliaLl.rewOO ... et'lOIl·I'lu.t~ 
.. Imea hi • llate or ... tllre with poIkn !'10m lIIOIm-r ""'~t t_ .lonpiJo. uxl the four c.-l CI)lIU" t'OI,WD(.,J ~ 

NI ... c ... 11":1 -'a. This large ulimiJer DO doulot ..... dn 
I" the \.u.bl.'iDfr ooYered uP.1nd Ihtu DOt uhatatod 1'1 
t·rr./uciDl n..nypooh; for IInypod.. ptJ",rod flOlD u..djnjDiDI[ 
1'1'''1.,_0''.11'11 of 'lrl>-iocb h.d Lt'O:D fmil-.J bytbel-. 
l'Outalllt'<lln aycnpofonlr7·a .. .u-. !lillltlty-thl'OOl(II.l. 
~1·lIItant .... IL.lr IIClf·f~r1jlil!ed on a la'l!il bu~h .. Itkh h.d oo..'n 
,,·.'~reol uJ~ I.ut had 1,x.'11 milch agilA\()LII'r tltt< "uili. OOIltaJll,,1 
'"I n~I'Ij," of :!'!13 IILnla. Ten of IItC llneo.l 01 tt_ Din. I,. 
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8AnQTHAll:-;t:S i>C'OI'AIUl~. 11i.; 

IlIne OIII11U18 ,i<,!,lt.lan an~~ 01 t·80~I ... 1n.1 i.INI than 
n.lrlll« .... ·~uun)Jxoriuthefollral1i8,·illIy~I'\_10I1 .. "I, ... 
Tha ratio IJl i'\4 10 !.l-W, or M 100 to ~I.)It I,rot.hl,!" ,J,~ 
I'aino;t fur lhe numbtr of ~ per pod, ,w1<l(~1 l'ylJaturaU~. 
m-.d anJ apontaneonaly Ilelf-f.,rtil-.u flo .. ,·..... Tbe emo ... 1 
..t. rompr.r«l .,.,th an f.\qWlI number or the ~1.,"bmooIuoJ,!" ",11· 
f.rtiioo\ fleedfl we", ~Tier, iu the I'Iltio 01 100 10 ~ We 'hu8 
... Ul*the"id~themochallieaill.:lfIptfltion810rcro.-f,·rtili ..... ti"n, 
tbe lI'lwrfll are muth more "l'\XIncti" wllh \)OUen from d 

,lilltillcll,Jllot'ha.uwiththciroWUI)()lIeu. 
Eight I*ino! the aoot'll t~ amI. aeJr·(crlilts....III«~I~,.ft.r 

!bey had jrenninated on And, were plflnt(~1 (1867) on tbe 
orpoaiw 1Iid~ of two 1aTfl'e pot.. \\lK'o IleTClIII of U,e _dli"~ 
nl'ean i~b &Ild. a haifinheight,llK>reWJIII U(lUW'iF:(-ddill',fI:IK\' 
b"tw""o the two 10'-. Bute .. eoatth.early.lhele .... eae{ 
tM .. 1(.(.'I1il_ IlWlillp Wen! IWlallcr and of nut 10 bright & 

gre,;n .. tilOO'tllof 'heero.ld.lIOOd]jn~ ThepotawereiF:e\,tiu 
tbe{{rt:tllho_,aod.Mtheplanlllinthefolknrillfr'l'riD«(l&fh) 
Iwke.l unhealthy aud had growu but 1i1lJ.e, thq Wtre i,lungt'tl, 
_till in tbell POIII, into tbeop:D ground. The ,)tall1:8 allaull',n.~1 
much from Ihellhhknehaugc,cspeeiallylhe .. 1{.fcrliliBi,And 
Iwo of II ... l.tt~r (lied. The remailldtr wero mcaaurod, and I 
giye tbe mcaaun'menta in the (01l0win8 tahle, bt'(:AUIIfI I. haW) 
IIOIIIeeIl iIlAllJ'otllf'r'llIlCictillOgrealadilfc",lIoebetw~ntl,,· 
~roa.J alld .,1{·fcrtilia:J IOOdIiIlgll Il 10 early all •. 

T..au:IXln . 

. 
'I 
'I 

:1 
'I 

Tbe.ut~plautaberea"enfl82·91,audlheliJ:.l!elf· 
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160 CII ... ,.. ", 

rmiliatdl'S3i~""'inhl!i(tht;~I'-tlh(lr,"IJ1DeI'1I'enI_ 
than t ... i~ ... hit:b ... lhel.tt~~.or .. lOO 104G. 

IDlh(t·rrin~urll>e~~"'iD(:1ear{lbEj9)lhethree~ 
l'ialltainJ>,ItI ..... I .. Upo .. nIOllftlrly.f<)()liDheigbl.iUldlhe7 
1 ... 15l ..... 11!('""lthclh~~litt1elO!lr_r.,rtilileol planw.,mmpletcly 
that 11'1"0 ",N' d.",); antl the third,only &11 Inch and .. hal( 

in ilciJ(hl, "''''' d)IIlJ.,". It ~honld be remembcml th.t Ih(lM 
plant. h!ltll«>n l,,-,\,l~od out in their polt, flO th.t Ihey 'H!n:l 
lIuhjocl«\ \0 vcr) lOIl'UfO ('()mpetition. This pol .... now thrown 
""'.y. 

Tho ~Ix rbwbl in Pul II. were .11 .1i~c. One of the llel f. 
fcrUlillCd'W'M &n ilK'h and o.qmll1olallprth.u any 000 of the 
~rlantt;bnttheo~rlwtl .. !r-r.·rtiH..ooI,lauta .. (>~in. 
~ryllOl»eondit.ioD. Itberdcre..-.!n...Itolea .. "U-pJantoto 
fltr'tlWletqi:t1herr"rflOlDC,.~ DythoanlUfllnofthllMIDII 
year(l~)the.·If-fertili ... 1 rlanttrhidlloat! l .... n ridoriQlu: 
..... now oo.ten. The UlN.&Urem~nta are INlOnl In the follOwing 
tal>le:_ 

T"'''LlI UX. 

The tame planb were again meMUI'ed in tbo &lItUinn of the 
rollowilll,. .... ,I870. 

T.uu LX. 
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CUP. V. 10; 

t'MthroeeT<_ll'W.bI DO" ..... raged 18'91, .n.ltbe three 
... If-f,·rtiLiOOf'dII·!\3mclte.i,, heil;ht;or .. WJtof~'l T""three 
,,_II,laUl$iul'utL,lIIIaJ.-.lyl!ho'lrll,badbeAknthlllthrt'<' 
IIOllf·f<·ttili..t~ll'laIlIllIlllOOml'letely,tbatAIlYCfmlllllrUo;m I.·tw,..,., 
tlt.m w""~UI.rfluOU" 

The wint.-r of lli7()..lSiI "lIBee"ere. In Ihelpring the thn-e 
c~ll'l,..nt.iupotll.Ju.luoteventholi)Jlloftheirlboot.in 
the !6III<t iujurod, whcf"OOII all three II<llf-f~rti!i.od 1,18n1ll were 
kiH,~1 h.](·.·.y down 10 the ground j nQfllhi~ ~hoW1l how much 
IIlnl"fl kntlcr tilf'Y'fero.. I n COll8tll1UelioonotoueoftitOllOl81\cr 
pJaoUi hore • lIiJlglo flo .. er during tho ~mlUing ~ummer of i!S71, 
.. hit.t.l1thrce~l'lant.sHo'ftred 

0"011"18 IIL'fl:TlWII~. 

Th~ 1,I.nl, of which -.ds were.,llt me from Nurlh Italy, pro­
dn<B,'-itleItbeordh .. ryJllll'ilionacro!l_flo"~""minut,,,iml··r_ 
f«t,c~or(!Io.·u.I<,..rami,,80-.rcn,"hich('an OCVl"r boc~f~rti­
liaJ,bnt&n'lhighly.·lf-ferlile. Some of Uw pcrfect60.·e ... "cre 
e"",,,..! wilhpoll<'11 from a di.ltinctplll.llt,an,l.il C1IoI",ul(lollbus 
1,r.xillCt-d yielded 011 .n lI,e~ S·W -'~, ",jlh a InllIillmm 
Mflvein ono. T"cI .. o]lerfoctHo .... c ..... ct6DlRrkCtllUl,l.lIowOO' 
wfertilillOtheIl18ll1vo.sllOuiauoolL,lyuuder.llot,.n,l thcy 
yitlJo.I"'leightca,)lmI0ll,ooutainingonAntl.veI"llWl2·38I1C('(I~,-.rith 
a maximum of three IIOOd.It in on.... 80 tballho el"'OlVol~1 aD<llIelf_ 
r"rti1ioedctl.l)IIlIlo.rromlhoperf~t tlo-.rcn yi,·ld ..... 1 JIOO.I~ in the 
proportion of 100 to w. Jo'ifty-1hroeeallllul'''l'roduerubytbe 
tloisl< ..... miofto .. c .... oonl.t.iuedonlln&1"c ... ~4·III(o,b,lOtbat 
t_weralbeIDOBtproductiyoof all; 1.O,IIho .. ""lath .. m-
101 ... Iwkud flner (lTcn than thole from r.h8 t~ perfect 
& •. ~ .... 

Th8 -u from the cn.od pru-foct flo"e ... anti from the .If­
rertil.illl!d eleiBtopmie 6oon: ... wcre.llo..-od to genniualeon -.nd; 
but unfortunately onl,.loro JlII.i ... genninated at tbe _ lime. 
1"heIcwcroplantodonthooppo8iiesidOloftho.mo llOl,whicb 
.... kept in tho groonholl&e. In tho lummer of Ihe MIlle yeaf, 
wh(!l1 the -'Ilng. were .\x)ut 41 inch. in height, tho two Jot, 
1I'flreequIII.JllthOftlltumn.:.fthofoUowingyear(I868)lbe t ora 
CroIIM-d 1,I.llUiwcreo(cllICllythoAUlfl beight, Ti:r." l1 t inehOl, 
andtbetoroael(·(crtilL.8edplllnUiI2,aud1I- inchCII;ROlhll.tone 
oltileIleJf-r"rlil;.c.luO!O.'<:ledoolll!ide ... blyinh .. i~htalitboother-. 
BytboantnmnorlbG:Jthet-.roc~l'laut.hadaoqtlirt'dtb(l 
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~ul'r'UlQt')'; thdrhdj:(ht I"'il)(; Hi: nud 1';;, whiM that of the 
IWO !"If-f~rtjlif«l phmt. was B! aud Il~ incl>eOl. 

BrIbe auluwn of 11:>70, Ille htigbta ... ~re .. follo ..... :-

l~i 

I'<.IthallhelDHllll('ij(btorlhetwoC'~p'i1DtaWMI9·81, 
II.u,!thaIQfthet .... 0 .. M·f.·rtilil1txll1·S7inche.; .. r .. l00108!:l. 
It~llI!lI1d he 1'<.'lIlelHll('I'<.~1 thllltho IWOIOI$ wcreal HI'III ''lual in 
hdght, Ihntolle orll,o/l('lr-f~rtjlu.,1 planta thcn had thoadvan­
t"~,lh.·ht·orrooo-ed,.lant.beiDgatluITictoriollL 

81111"'ldry on. til, uflUmi,1WM!.-, Six genera in this 
titlllily W('re experimented Oil, IIml the results Me in 
""l1Ie r{';lIk..'Ctll reulIIrkable. Tho cl'O!lllCd plnntll of the 
two lill('(·i.~ of Lnpinull were conspicnously 811 1)(,liol to 
the setr·fl·rtilill('(\ plnntll ill heip:ht and fertility j and 
whe-ll gn)ll"ll under "ery unfavourable conditions, in 
vigour. The searil't·rllnner (Pluueoltl.3 multiJIoru.) ill 
partially stcrile irthe \'isitsof \)('('II are l)rC\'ented, II nll 
liI('r(' is rellSOlI to bdiel'e that nITie·tics gro~ing tH'lIr 
"ne 1I11otit('r int('r<"nlAA. The fh'(\ el"O!'.i('(I plllnt&, how· 
ever, ('xcl-cded ill height the he Sf'1f-f('rtili~1 only 
by n little. PlIcueolu. 1Jtdgari8 i~ pcrft'Clly self.feriile; 
nc\'ertlJ('I('~R, \'!lridiC'll groll"illp; in the IIO.me p:II"\('1l 
!IOm('timCII inh"rc"b8lnrgE'ly. 'J'he HlrietiesoflAllhyru. 
fIIlQralu~, on the oth("r lumJ, apP"lIr UC\'er to inh·rcru.-~ 
in tbia e<)1mtry j lind though the flowers lite 1101 0(1(,11 
\'isited lJy ("fficicnt inllCC18, 1 Cl\llllOt account for this 
fuet, more especially ~ the varieties are belit!\·oo to 
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CL~IIKU l:U;OMilS. 169 

inM'l':l'ObS in Xorth Italy. Plantll raised from a ero...; 
1.·lIlt't·n two "lI.rietics. differing only in tIl(l C()luur of 
l h~'ir /lowers, grew much taller and wcro under un· 
fllYollfnb locouditionsllloro "igorous thau the edt·ferti· 
Ii", ... ] plnut$; they also tran~lIlittcd, when IIClf.fertiliK-«, 
th" if 8UP(·riOrity to thciroff~pring. The many ,'aricties 
\Of Ih,· common Pea (Pi,um '"ti~ .. m), though groa ing in 
d .... , I'R)ximity,vcry 1It'luflln intcrc~ j and thi, aeems 
'hlt- to the rarity in thi8 country of tho "i~ilil of bees 
~nlth'i"ntly powcrful to ctree!. cross·fcrtilisntiou. A 
1"!"1'><8lx'twl"'1I the St'lf·fl'rti lised indi" idllals of tho I5IllUe 
\"lIrit·ty d<)(', 110 good whlltCH-r to the offspring; "hilst 
'1 1'1\* b.·tween di~tin('t I'nrictil'!l, though e\oec\y all ied, 
d ...... grt'nt good, of which we have cxC('lIent c,·idencc. 
1"1.1" n""l"I"~ of the Bnx.m (l"arothamnUll) art" almost 
_t,·ril,· if they are not di~lurbed and if il~lillre a· 
,·In,I .... 1. The pollen from a distinct plant is more 
.·tf, ... ·tiw Ihl1l1 Ih"t from Ihe IIIl.mo flower in pnxillcing 
.. ~"ls. The clUl!!lCd 8(l('(lIinA"8 lun'c an Cllormous a(hau· 
Mg •• o,'cr the lIC l f·rcrtili~( .. 1 when grown to'o'"('tilcr ill 
,·I.>*! CllmllClitiou. LMtly, only four plants of tile 
(JIM";' mirn4iff'ima were mised; but ill Ihcae were 
"l ... rn ... l during their IIbole f:("rol'l·th, the ad,'al\tagEI of 
the {'nJf!lICd o\'er the self·ftrtili.sed pIaolll may, I think, 
I.II.l fully Iru.stOO. 

Owing to the -*In being T~r1 unfuoorable ( 1867). few of 
lb.· floa'en whleh I fcrtilieod forwcd capaol<llJ; twcITe {'1"OUI:d 
fIowt>nproduoed oul, four, and ei&bleen .elf·fertilile..l flo1fl'1'I 
JioJJ....lool1 oue a.JlRle. The 1I!ed • • ner .:erminatillg Gil aDd 
w,n'plauledintbrcepot.,butallt.beeelf·fertil_lwt.died 
ill one or them. Wben tho two Jolt "'eN betwooa " and 6 
ill<'bM iII. bdll:bt, the ~~ began to lbow • lligh t .operiorily 
OTl'r the .. If,f,rlIli!led. Wben in foil flower the, we", mCNUred, 
witllthe followingrceuJt:_ 

The Com le te Work of Charles Darwin Online 



170 

TilIL1t LXII. 
CLtuh',.fJltgtJ 

'" 

,­
~ 

" ~J 

>0, 

T ile n c.,. hl'igbt of the foo~ m.ro 1,1 .. ,\8 is 33"5, and 
tbatortboroorlleJ.r-f~rlililMlJ.l'lao~ 27"(;2 iJl('beoo, or a~ 100 10 
b"2 The en.cd rJants .Jlogctber Im:xlU-t lOii aDd tile !leI(. 
fcrliU.od lllauta63caJllSllleB;oru 100 to 00. Inbothpotaa 
ecl(.(crtilillOdplaDlfto ... eredbefOnlan1oueofthoc~plaDl& 

xn. LOASACE.£.-DAlITOIiIA A1:RCA. 

SonwI f1oll"ctll wero elOl!8OO. aDd IIClr"r~rlilieed in Ibo utal 
mannerdnring t",o MUOnsj but as I ro&l'lldon tho nNIOC('&'!ion 

TAnt.E LXIlr. 

~..:~ I "~~,:-
31 37 .. , .. , .. , .. , "' --ill \'" -~I-

- - . 
VI. 20 

" .. , .. 
'" 
3ZJ 

210"~ -
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P.\!i"lFLOIU OR.\CILIli. lil 

0II11t-o llainl, too 1"I!ItU1t. iU'e gi~ together. On botb 00CMi00JI 
t llec~ICOIl'I'lIlaOOl1t..i.oed &lighU,. _~. than the .If. 
l"rtll*'1 During tbe fim 1ear, .. hen the plant, _re abollt 
7 i.aette.in t\eight,lbe.lr-fertiliBlld1renl tbe Iallcat"ndin the 
... ~'ud )ear Ihecrc.edwere lhetalklBl Wheutbol-ol"" .. ere 
in ful! l!uwcrthcywcremQllltuOO., .. illlhepl'fM:fldingtahlo. 

Tbcaveragchoightof tho eight Cl"OIlIlOd pl.nlll"·1111 21·62, IU'\ 
that ortboeit:ht IJelr.r~rtHifJed :m·Sl illCh"" or .. 100 10107. So 
lhatthetclf.rcrtili6Cdhld.dccidedl<:Ivlnlqoo\"crlhocroaOO. 
lJutUl6p!lu\.IJfl'Olll .. IUOClUlJeoo .. ergre ... wcll,aud flllallyl~ 
~"ullh~th1thatolll,throec~andthrootclf·rcrtilitcd 
l>II.ute IU"['oo 10 let 1U11o.pondOl,and ~ .. ·~rer6 ... illllumber. 
'fllettrOloalOOlDCdt.obcabonleqnaityulIl'rodudj,6. 

XYlL PASSIFLOIl~CE..'E.-l>AIII'LOa.I. QUCILa. 

Tbill.1l11111l11J)edee produces lpontaneou&l, IIUIlICrOUI frn.itll 
'II'bfoo iMeetll Ill'O ucln,Jll<I, r.od beba'fN i.a thbll'tll)led 'fery 
dilI'~reuU1 from moItol the other Ipecis ill tile getlllf, ... hkh 
InlCltretooI1mrUeUIII_r"rtil_withpotlcllfroaIa d.ietiud 
l'la.ot.· j.·01lr1A)e1l frui"- from ero.OO tlO1re1"ll ooo\.IJiDed 011 lUI 
l'!"Crago 24·11 -a Fourtooll frnitl (I1ro poor 0_ being 
"'jcoeted), lpoll lanooualy tclr-rertiliBod nuder a n~t, oolliained on 
anucragc\l)'58eoodsllCdruit, or .. 100 to W. ThceollOE.'dl 
-.rerG IOIfil 011 IhooPl>OIIitolSidOllllftllroe Ilotl,bnt only lwor-il"ll 
rame Ull at tho -.we tiwe, and thcrtfuro a £a.ir judglllCllt CluUOt 
hoformod. 

TABU: LXIV. 
Paaifotugr-«iJit. 

- -" " 
11. n ___ __ 1 

T ..... IIKI~ 98 

Thomlllllortbotwocn:EOdis4'JlnehOl,audtbllt of thet .... o 
IIIIlf-rertiLiBed61 luehOll; or .. lOOtolOL 

•• Variatlool of AD-I..!. ""d ~hap. :uil. 2D<1 edit. ..,1. IL p 
I'\allt. "lIdtr Domeaticalion,' 11& 
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XYlll. t'lIBELLIFEnx.-.\P1I:" PlCTIIOIIILIJ\'t"llll. 

The J;lIIbeUir,TI)U'e l,rottI'&llUI"OUlI, aod!'an h.nlly faille> be 
erolllo-f~rtH;"".u by the IDa01llit-;c .1kI111lU111 IlyIOOQOpU!n. wbich 
Tillittheflowel1/.° Aplantorll>cl"<.'Ulnmn 11IN"YW&Be(l'l"erro 
Lya nd, and it al'P"n'otiy produced all many and .... fill'! 
.pcmt..o()(lu"ly..,lf.fertihOiNfruiUlorllllCll ... ,headjoining 
UIlOO'!!";..! plaola. 'fheHowcl'$ on Ihe l.tttrwcre "wted b,11O 
WRlly in'lOCt.8 that they must llA'e roooived polkn from one 
Illlother. SoIOO of thfltiEltwo let.!! of 1IIIOd. weI'\) left on IJ'lnd, bllt 
nce.rlyal1lhefll'lr.fcrtiliscd~gtrminllledbcrorethootbcl'll, 
110 Ihal I ~ forced to throw all away. The I'(lmaining &oeds 
... eretll('oIlOWDOlltheO]!poIIi\ao!id~ of four l)OlA. At fint tho 
861f·ferlililledl!Oedlings1ferealitUota:lerinl'll(ll\.ofthepota 
than the nalnrally c~ IlOedlings, and thi. no doubt WM due 
10 the fll'lf·fertililed IJeIld.ot hanDg genniDated firrlL But in 
theanlumoall lheplants1f1'l9 110 eqlllli thlll it did not_ 
III'Ol'lhll'hiletomeuurethem. lnt1foofthellObltbey1f{'r(! 
a*lnidyOfjIlllI;inathird,iftilcre1r1UlanydilJernnoe,itll'lUI 
inf .. oorofthee~plantll,andin'lIOlOOlI'batplaiDer 
IlIIInnerinthefourlhpot. But neithe:rllideb.d an1lubtit&.ntial 
ad"lItage01'crthe other; 110 tllAtin hcJgbt th('lllinybe IIlIid 
to be all 100 to 100. 

X[X. Dll'SACE.iE.-Sru.BIOIIA ATUO--PUBrUBEA. 

Tbc flowen, which ue proterandroue, were rcrtili8ed during 

TABU LXV. 

~1'IuI"" 'Wf-_ ......... 

II. U 

--u-I. -I~ 
1'1 

,­
'" 
"I 

" 
" 

© The Complete Work of Charles Darwin Online 



LACTI;C_-I. !BTIYA. 173 

tbaunIiiTOursble_of l8G7,lOthat l p>l.f ... .er.a, 
tIIfWially fl(ml t ile I!elf-f"rtiliBed bead ... hlt·h wen. eltremely 
.tcriJ<J. TOO e..-I anti .,ll-fertilieJ planw rai..oo from theM 
... 1.-IW'ere_ureJ.betoretheY 'll'ereinfuU tlower, .. in the 
1'''!ft\l'''/I:'tAWo. 

The ro ... ren""'OO pllUlu aTerij!oo 17· 12, &lid the four II!lf-l~r­
ti! iM!d 15·87itlel~inllcight;orlUllOOto90. OneoCthellell­
f,nili!ll)ll pll.llUJ in 1'04; Ill. W!WI killed by,n IICCkknl, IlKl it~ 
(.,lIo)w !,ulled up; IlOlha t whentheywenl.gainmeaaured to the 
I1Illl mi lJl of their Howe"" there ,,·enlonlythroe on e.eh Bido; 
lbarrooo.oed no,,·a,·en.gedinheight8"l·I:I3,l.lldlho_tf-fert.ili.eod 
81l·16 inc],l'fI; or .. 100 to !l"2 

xx. OOll POSIT'£'-L.t.CTCCJ. UTT"-,-

T hree vlaot. of LcltuCIII· (Great London eo. .... t.) grew eklllll 
t l(l:'th'rinlDy~nlo:n;ooe ... oo .. ered hyauet,aud prodnf'ed 
.. U· tCrtil;,..",IIIl"Ol..lR,lhootbt:r toro"1lnl allowed to be oaturally 
~ by iu.eecUJ; but the 1!eMWI(18G7) ... uufaTOllrsble, and 
I ,j~ 1 not ohtam wany I('IO[b. Only one I'"I"OI!fIIXI lod one ..,If­
ferti:;.t plant 1I"el'(! rsu.....t in Pot I. , aDd their lOOIUu1\lIIeIlt.are 
gi .. ~o in the foUo\\"ing table (LX\-J.). '1118 flOWers 011 Ihia 0110 
IIt:lf-rl"rtili.ed pillut wem again IIClt-tertiUsod Ilnd~r a not, oot 
wllb pollultrom lh6 _rue 8or·et , but from other IInl'(!taon tbe 
0IIlMI '-<I. The flo1l"eM! 00 the two e.-l pl.ula ,,·ere len to 
l .. fn_ll>yitl .... '<·I~,"uttlllll'l"OOCIIIW ... id .... ll,yfOOl."e ll()Ill-D 
h.,jQgor.,w>flt.lIylrallllllOrtoo:i1:>YlD(lfroml,bultln " lnnt. TlICIIf! 
t-.v kot~ rA MUJ" after gt:nnioati~ 00 Alld .... ere 1,lanled in 
pai~onl.h.OJ'I"-"Iite 0.181 oC Pots II. and III., wl>i.·11 .ere.t 
b-l .'101 18 tilt. ,.."holU'll..oo then tutlM'ti opt 01 doon. The 
l,laDblWtnlm'."'l1l'(!d .... ben in l'ull flO1l"l't. The r"llowing lat.I,', 
tIOl!M,,", illdll.J.· .. I)llIlblb(!longiogtol ... "gI.'Il<ral'QIIA. When 
t'~IoOIl'<I]jopof too IWOIob .... ere onl.J!'i or Gilld_ 18 IIdgbt 
II .~ref<IU&1. 10 I'ot. lII. ollO)!Jf tb ... If-fulilOOJl'laou. 
,j.I.I. I b<f"reH"lI"('rillf(,""haIIOCC:llrr(,ljnllOmanyott .. r~ 

• Th~ Ccmpoo;t... _'" .... cll­
.1R""" I (",~_rc'Uh .. Uon,bu\ 

~ 1.:.'':.i.'I~~:~ .~he~::it .. ~ ~~ 
:"-I!~;::: ,,~,~~~j~~ 'tl:;;,,~i::: 
.... "'_.I.~Dd 1 ... 1 "".«00.-.,...,.tu..,th,·,. ___ ~d. 

It livery 1II'I,ml ... h'e IhAt RU the 
,·.ri,·ti, ..... 1"..1, .t .... II",. tulti_ 
, .. !,~I II .... r t<.,..lher n"w, ""I .t 
,I,/I",· .. ·" t I;"" .. : h"II.· .... ";rll1 
.. JL"(" .. dhrh .... "I ... d .... ed 
l\,ar....,11 <)1.1,« did ""I 1I,).~r.l 
Ih~ .. _ Ii ... ; ........ ,. lliaJ 
f.ih-d . 
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TABU LXH. 

, .. ~ I ~--,-
I. ~7 

.i"'l~ ..... tl"", ~" 
I'IODWlnop"~ 

~"U"'t. 

". 29 1 L' i;"_4,-.oti"o, :;1 " pl.mIN;~ ~I"D " ....... d. 

'" " 1 :' s..o..d"' .. "'t ..... '" hptillu..I"'L 

Thoavel"af'O height of tile l!e'l'enel'Of<l'«ll"anhlil 19' ~ 3, and 
thato(thc8il:ee1f-(crtiligedplallill16iudleflj 01 ae 100 to 82. 

XXI . C},i\(l'ANULACE.tE.-.'lrr.ouLAItlA II'ICCLUK. 

la tho dotel,. allied genus, Camllllllula, in willeh Specul&ria 
.... fonnerlyinelnded,tbe anthcnBhcd at an earJ'1ll'riod their 
pollen, and IlliII adh<>mI to the oolleeling hai ...... ·hieb IiUmmDd 
tbopietil beooathtbedigmaj 110 thatwilbout lOme meo!hanical 
aid IIlO11fto..-encaJlllO\befertililled. Forinllt.rw, I covered up 
a piant 0 (C"Dlpll .... 1acarratl.it:a,.oo it did not)lmciueealilingie 
c.plUle, _hila the IJIUTOnnding DlIOO~n:d ,>!ant. IIOIldcd pro­
fnoel,.. OIl theotber haDd, tbopl'EOII'ntBJl("eietofijpeenla:ria 
appl'Ull to Itt .Itnott all many capmlel "hen CO'l'ered up, III 
whm left to the vWiII of tho DiplcflI, which, at far u I hllnt 
_n,aretboOlllyinecctl!lhBtfrEqumtthellowtl"L° I did not 
aeocrlainwbothcrth6naturallJ'e~and$pOlltnucOllldYIlE"Jr_ 
('rtHilled CAI"'IIIet! ooutaiDOO an .qulll "umooror 1Il'f!(l.e, bnt. 
OOlll iNUilJOn of artificially cl'OlllScd Bnd lJI'lr-rertllilJl'd flow~l'8, 

• II lou \calC bf<en known that ddot"'IPmlo u well u pcrf..et 
alIot),e •• !X"'~ '" the ~n .... 1I<>"~Rnd Ib, former Rreo! 
S,......,.,ri(l JWr/oli(ll ... I""" ........... ' .. IICIr-re.liI ... 
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lbo..-edtbatlhef"I'lIIeI'WenlIJrot.blytbelDtIltprodnetive. H-
.1' .......... tbat tb;"l'l'Olilo~l.bleor"roduciog.11IlP Dumber 
ot .... f.r .. rtdioJedc.Jl"ulceo .... ingtothei>"trJ.cI.-ID& u lIight .... 
w.,U ... dunnsoold .... CIIther. In thellCtorel~lIg.tbeWlll'giM 
of the pc:trJ.booomercl\e1cd.r.od the.irin .... ardlyprojecting 
mid.i1. tbeD 1_ oot .... een the e1efl. of the ltigma,..oo in doi.og 
10,) pum the !,ol1C11 frow the outside of 111(1 l)i.oIlil Oil 10 the 
~tigu.-tie IUriaca.-

~h·t:nly Howe ... W(:nJ furtili8ed by me 'll"ith thoir OWD pollt:n. 
lout owillg to Ihot.(! -..on. Olllyilix ClI lliJUklI .... cre produced ; 
Iht:yoootAiuOO.OllILll ayerr.ge21·71JOOda. with . maximum of 
r"rty-eigbt in one. }'our1oiln OO .... c ..... ·ol(l cl"OMl)d with pollen 
from.,..,tOOrl'lant,r.odtheaeproduoedt .. u1 ... oal"'U~OOIIt&.iIl_ 
lD.ioollll'''C"'fl(l:lO~,with.mui.LnumiD Olleo(lIfty_ 
.,Tt'II-a; 10 tbat the c:...-I. __ ..-ere to the .. If-fertib8l:d 
from IlII l!fJuI number of caplUlfti: ... 100 to 72. Tbe forme 
"unll1.oboa .. i.rthaollll equl Dumber of .clf·fcrlilia>d eooclI!;, 
iDlheratiooflOOtob6. ThWl, .. betl ........ ejudgei.>ytbeIlUlllber 
of.C.lwubl,ruduoedfroml.r!equalDumberolHo ... cn,orbytbe 
nc~ nwnbur oflhe t'OlItainI)d -'-.or the nlUimum number 
iDBIl101lec.p'u]e,or bythcir'll"oigbl,cl'I:.*inguOOIIgroItgood. 
iD. ()01ll'''ri80utrrithll!lf·ft:rtiliEatiolL ThotwoJotaof.oodewere 

TAlILlC L Xvn. 
/)pfI<,./urialp«wI .. m 

T.u..o.~!'I.-T.u..o..,t ..... _ 110_ .... _"_1'\>1. -"I 

-)1., Mee]!oaQ b ... lat&lYll>owQ IoJohllirv"_ .... I I1"NN...-.J ... b./. 
I' Proe, A-" N.L &. I'hlladei. """,,",h'nnll ' he m"IIt .. _their 
ph\oo.,·)I.,18. 187G.p. 81) tllo.I Htr-t<l<td ... tioo. 
wd.Joi",vl tbel!.lwe .. oICko,. 
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""OOlitbeol)l~teeideioffourIJOl~; bot the IIII!ed]jUS-"e~ 
uot8ulticMlDtl"thmDe<i. OnJ1tbelalh ... tplu.Dtonoach~i,I<l'W'&ll 
~'ILI\!d,whllnfullygro'lm. 1he ml'N'ul'(IDenteue given in 
tbe pl't.'elodilll table. 1Dalifoufpoblhe~plantaHo ... ered 
III11L When tbe wedlinp.-ere 001" about aD iDcb and. half in 
beightbothlo"wcreequa1. 
'l'h6fOlLrtaIl8llte~dl'IaDtsu.'·~ra&«l19·28,.odth6ronr 

tallllllt IIIIlf-fcrtililed 111'93 in~heB in b..-igb~; or u 100 to IlK. 
So that there '"'" DO dilrCl"l'ooe 1I'Orth Il*iiog of bl:t"""D Ib .. 
t.lllot.inheigbt;tbou!;hothergrm,tadn.nlagellareck>riveo.l, 
l1li we hove _n, from crc.-fcrliliAtion. From being grown in 
IW..,d kept io tbe grct'UOOuee,1lOIWI of the plante produ«<1 
auyCl.jlIJUIa 

LolllU..l.A B..I.lIo.A." 

r ..... S"" ... }<IJ; •• 

Th,' ...... U--.d.pled meot.lllI hy ..-hkh ero.-ferliliMtion i~ {-II­

~uredln thill genua hue been d<':8t"ribed bYIII'Y('raJ aulllOl'8.t 
The ilj~til "" i~ elo .... l,. incl'6iUJefI in length pUijhe. the pollrn 
out of tiLo ooojoi1l(.,.j, antiK'l'1I, by Ihoaid ofaring of briBtlell; the 
t....u 10 ..... of the nigma being at thU time elol!eo.J. 100 inNpabl' 
orC .. rtih""tioD. The e.:dnWon of the pollen ill allO aidoob,' 
illloOClR,which nIb ag:ain~t the little l,ri.tll'I!I tht I'rojcctfrom 
the ani hen. 'rho )X>llen thua puabed out ill carried hy iUloOCt~ 
to the older fi<)werw, in .. bich the lligma of thfl no .... fl'( .. 1,­
projecting piatil if; open alld read" to bII rcrtili .... l I pro'oo 
theimporlanoooftoopily--rolourQ(\corolla.,byeutiingoffthc 
1a~lo .. erpetalofaever.IHo"·c .. ofl..o«lia .... i,, ... ;amltheJ, 
IIowenwerelM'(CJected bytbebiro-hIle. ... hieh .. erein-.ntly 
vUiitillfttheotberflo .. cn. 

ACI.\I,role ...... obtained by clOI!I!ing .. flo .. er of L. """'''"'' 

"I"'e ~tbe_ 
giYfQ wthurtanlln't .. ·\;u-­
,'-n' Ch.-ide.' I~. I',.,..,. 
T. Dyer, I",.cv,·r. in",",," me 
tllal II probably '.a'll'hite., .. icly 
0( L. "' .. ..,..'" II. IJro ...... r ....... 
W.A..u.Jia.. 
t~lh~ ..... b"'IIi"lcl ... ,.1 

u,l Delpino. lI ............ 1 .. 

~::..~~;: .; t~·.IP'::i~~.!l~; 
"Llrhr"_r."ih ... ti,,,,;'~I1' .... t.d 
in (hi. ~cn .... i" Ibt • An .... t • .,... 

.\1 .. 1\'. 01 ~-.. I. II!.I.' rnI.1L (hll 
........ )Il'G8.p.2>;o.lnl .... &l.I;...! 

:'i~~ :,= !:' .. :::::.':iy ,~~~ 
Il"'."lhc, .... nd ... hlrh .. h(·n 
~..tc ...... _~bepolleD IofrJI 
.. tI ...... kol ... fOOIerlDCi_.·!. 
_ ........ ""." b. ..... drYd"l"'\ 
l'rool. bri.t1 .. , Hke one of'lh.-­
.. hl~h 'prinl( 1I'0<Il lhe .. ntl:l'''\u 
....... ',f(lr&lJlhe .p"" ... ,(I .... 
l<·l ...... .-.ribed by 11 •. F ....... 
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1I"ith mI- !rom ..aothu plut, and two oUter tal-let rna 
Ulift"'iIIll,81!lr·f('rtililied flowers. The contained 1Il00.'' were 
.,wn 011 the oPIQlto !lido. ot rOOf pot-. Sumo of the cn.OO 
-.lllilrpwhieh_ ... pbe£Jrt\be~b&oltobtf'UUedup 
&ad tlumrn a-..y. Wbilat \be pl .... ta wen ftIT l1li&11 Ibtl1l", 
IIOtIDa..-hdi5:>reDoeinbeightbet_tbetwolota;ootiaPox. 
IlL thellllf·fcrtfliBOd we", for " limo thCl tll\ollt. Whon infnll 
Bower the t.lIOIt plaat OD each aldCl of aeh IIOt 1I"U _lIred, 
andtM..-.Jtill.bow:D.inUltroIlowin&tabk tnlllCour 
poUtaen-lpianilioweredbeforoall1_ol i taoppol)ellla. 

Tul.l LXVliI. 
lAitl;._(nnlG_Ii_). 

n. bcIr talleIt~ pWitla.-enged!!l·25,aadthefour 
un.. .l:f:.fert.ili-.l.I8·871aeMlinhrlcht; ~.IOOtolfl. J 
wullU'priEd to !ad thai tho antben 0{ a rood man1 of tbeaCI 
.It·ilrtlileed plett did not oohero aud did not DDDtaln 1oD1 
puI_jaadlbeantben_ofaTtr1re.ollbe~plaati 
_ 'n tbe_-utioII. &-8oWft'Ioalbeen-lp/aDtI 
..... 1pLo~,fOUl'CIIfl'UIotbei .. thIlllObla.mediaad_ 
lIowenonthellllf.fcrtIlieedplllntflwenlagaiulIClf.tertililllld. 
18YGD cr.pwlo. baing thu. oIAalnod. The ~ from both loti! 
_~,a.ndU ... caleolaledl.bat .... eq1lAl1lu.mbl!rof 
~_ldha .. yieIdsl-.lialbeprnportiorlb7"'ol 
lOOfurtbe~ to tiOfartbflRlr·fertllillad e&PW* 80 thai 
tbefknrel"llonthe~II'I'nt.agaillcro.cd ... eremllch 
..,. f<.rtile than t.m.e on tbe .Illlf·(ertillltd planta apiD let!· 
""'u..J. 
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PIa..u 11/ 1M &c-<l n_' ...... -The .oo1'fI two loti of.-lll 
were~ 011. damp MIld,and many of the e~ ~ 
(I'Ilnninated.Moutbel ... IOCIClMion,beforotbe.rlf-ferliiiBlld,ud 
werett'jeeWd.. ThreeorfOUJ'painlilItbe-.melltateolgermiM­
tioD wen plaDt..d 011 U. orl_le ..... of lwo pot.; aaillg\e 
I*ir in athinlJK»; and.U tho remainill8-t. wel"ll80tnlerow(l«i 
illafourth llOl Whcnlbe~Jiup ... ero .boutOOllandablr 
ioohal in beight,tbey 1fcl'lequal on both eidel of tbe threeflJ'8t, 
poW; but ill Pot. IV., In which they crew UOW'ded aud wmII 
tbUIJeq-.l kl __ -JWtitiun. the e~ were ,bout .. 
tbirdtallor!.han tbe.,lf·!ertil;..L lD thia I.tterpol .... hen 
tho~ .. cra.gt'd5inehl'flinhcillht, thote!r·rerti!i8odwcl'l 
.bout 4 lorb •• ; nor did thellook nearly auch fine Ilkul&. 
IDallro)W'polAtbee~pl&nQfIowfred_d.as-befort 
the all-l.,rti.liaol. WbeD. in full fIo.er tbe tal~ plant 011 -.:b 
aida .... ~; but befOnl thil time the IliBgle ero-d 
I'\antin PotIU., .. hich~· .. tatlerth'D itllantagoDist,ht.d!lieo.l 
.. Dd ..... oot~80thatonJylhetlll .... II'lalltonffICb 
!lido 01 three poq 1rM _red,,, ill the following table:-

TABU LXIX. 

JAINltum_(·,*,",-lO""lINlioII). 

.. , 
IV. 211 ........ 

The aYen81 beighl 01 the Ihnlll Wlelt. n-' plant." heJoe 
23-83, aDd Ulat oflhe three t.lIe.t.all'-ferlilillld 19 iDe'-; or .. 
100 to 81. BellM W. dilfere_ hi height, the --t plazllll 
wore much more Tigorou. lnd more lorlllchod Uum the Itll(· 
fertili$ed Illlut., lOO It fa IInforlutuli(l that they wore noi 
weigbed.. 
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I ..oIlKLIA 1I'1:L!lUQ. 

Thi...peeia: oft'e". _what perl'l~ltjnll' _ In thefti'll! 
..... tioDlbellllif·lCniu..Jp&.nt.o<,thou~h few in numlu. 
cr-'"rt'ltoeed...,j the -' in ~bt; .. hiltt ill thlt ~J 
~Nt •• n, .. heathetrialWIIIIIlUldeOD.m'IICh""Ktr .. "". 
tlMlerutlH'Jbe'lt tho.lf·f~rtili.edllWlu.. A. thilll,a.-en< 
Ia ~1I,. pn)~too b,. olf-eet., IOID& ~linp "11.,.11,.,1 
""'1, in order to Iw.." difllinct IIWu.. 00 one of theM ,lkota 
.. tenllflnn,. .. crefcrblilrdwitbiheiro .. npollen; alld .. U",. 
".>lIen. i, luatUIfI .. oJ !lboo long before tho .Ugma n( the ... 100 
tIo."trillre-dyforfcrti_tion,it ..... _rylooumhl,,-.cb 
IoInrud keep iUl p,,11eD in .. pllr willi • -..poadiq number. 
Dr thiII_trd.I'IMtllnd pollen .... vad f.,r.lf-fertlU.tioa. 
s..""nJ fIn ... eN OD tl'8 alDfllllant were c-.lwitb pollen f!'Om 
.. dilllluctindividunl,"mltoobtaiuthillthooonjoinooRnthel'llof 
youna:lIo ... e .... ·cl'llrollibly .. lloezed,.o,l .. itiloAlul'IIlly 
Il/'OIrw;led~aIo .. l,.b,.tbeKrowtboitbepittil,it .. IJrObal ... 
Ulat tho< pollerJ u.d by me ..... bardl,. maiwe, eertain1r '­
.-t.llrelhaD that employed for.:!lf·fcrtil .. t>oo. I did DUtil 
the time think of Ihill IOUmI of error, but I no .. IJUlIped Ib.il 
tllfllfOWlhoftblle...-dIIJantll ..... Ullltinjnred. Anybowtbe 
trial .... ont porfocllywr. OPII<*<I to the belief that tbe 
j"J1lIm need in erc...iug ..... oot in 110 good • ltale .. that nIt'd 
fOT .. lf·fertiliDtion,illtlHIfaetthat.gt'Mterllro)'OrtiotWnllmi>cr 
<lItlMt'~tb.lno(u.ellclf·fertiJ.U,006,, .. e,.prodll('0I.ICllp­
.... ; batlhen ..... lIOlIIUked~iotbellmoaJltol~ 
_lailledin t.beCIIJ'""daoitbetwol,ota,° 

.\. tlloCl -t. OMaiDe I by the .IIMO lWO I!II'tbod. woulJ DOl. 
p'rnlinate .. hen len on bare and, th<-1 wen) Il01l'11 011 th" 
oi'l.-...ite -.ide.. or fourllOtII; but I lu<lCIO(ldod in l1li.aiug ollly. 
lIindt .. irol-tlioRlo( Uleame.in .ehpot.. The.-elf· 
rmillIed -runr. .. hen ooly. few iDo:het in ho!i¥ht, .. ere in 
~ofthepoutallerthantbeirOilpooo!lllta;.ootber~1 
IOmnch earlier in III tbepotl,that t.be h ... igbt of the IIower-­
.Mauould he flirl,. oompued 001,. ill 1'011 1. .00 LL 
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Tnu LXX. 

':- '=;1+ 
m. Sot 1.';:L 80 .... ~~ 
n-'. -'Sutls~~,,,. ...... I--"-,-

TIl(! IllCAD hciRht of I he fIowCNltcll'Ul of the lwo c.,.oo pJlUlta 
iII Pot. L and LL i8 here SI'76 ill<'btw.and that of the 1"0 IeJf· 
rcrtiu.ed"laul8iDthe_pota4.l·~inc"_;or .. JOOI0127. 
The letf.fertililed rl.uta in PotlIlll. aud IV. were In eTcq 
roapec~ycrymuehIlDerthanthec~p["Ilt-. 

I 'II"''' much 1JIl'l,n-tat th,iegruat.up!lriorityof thol('ll· 
fCrtilillodM(!f the c..-l. plauta, tht.t I determined to tl"1 how 
tbe,wonldbeha ... ioooeofthl potaduring. M('.(II)I]growth. 
Thet ... opt"DU,lh"refore,jDl)otJ ... tteo:utdo'lnl.&nd~potted 
",·ithoutbeingdiaturbodiut.muchlargerpol Inthefol1owiug 
yeu the ecIr-fcrtiu.ed plant. -.howed O'l'etl " grater lJUpcriority 
lha.nl:dore;fOJ'thClt .. oWk&tfto~prodlll'.llXib1Ibe 
one Cn:.M plant weN 0011 2'J} and lK)1- lucht. in lKllght, 
wbe~ the two tallflll stew. on the ono IleIMcrti!iaed plant 
wCI'I)49taoo 49linchts; and lhi8 giVfII' ntioar 10010167. 
Clnaidering all tbe 81'idcooe, 1h£nI can be no doubt that. ~ 
lleif-ferti.l.i.ed planl8 bad .. pet! IJIlperionly OYer the en.ed ...... 

o.w.l attd ,;1-I~liJWJ I'lllIlU ft/ tM &eo.td lfflItratl ... _ I 
dctenninedonlhillOOOMiootoavoidt!le('rrorolllllingpollenof 
not quite equal mdurityf<H'cro.mg aodlClf-fertililatioD; 110 
tbat I -auee:wd pollen out ol the eoqjoinedaolhersofyouug 
fIo ... ('1'II for both operaliona. Se~l tknren 00 the c.-Ilwt 
in Pot I. in Table LXX. ... ere again c.-I with pollen fNm a 
dilltioot plant. Several otbertlO"'(,rlon t.be-eU-fertililed plant 
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TABU LXXL 
LobtIiafulgeru (&roRd OomB<lliml) 

T,w;,;,,>. I 

l SI 
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in the .me pot "'CI'8 again eelr-rcrtil~ with pollen from the 
antbe .. ofotllerft()wl'l'llOllthll .. _pIo>t4. Then'for&the<kgl'8e 
oC ..,lf-htiJi ... ti"pll'N not quite"'c1 ..... In the lut(((,ner&_ 
tkla. in whkh poIll'lI from the _ 1'--, tl'J~ In "PU. wu 
nwd TIK'8e hm lolJl of IIOOda 111:'111 Ihinly "'1m 011 oppo:.ite 
~<t .. or nine poU; and the young -tJiIIgll .. ere thinned, an 
equal number of ooarly till )lOIIIil,lo the .me &gil OOing len 00 
thet"olidCl. Jotbe~ringo{thefollo .. inll:yOlr(11:j70),whell 
the aoodLup 1111<1 grown to a onmu(iemble liZ(!, they were 
meuurcd to Ille tipa of their le ... eI; lind tbe twcnly_throo 
e-'.l'llluUI a«ragtd 14' ru iooOOl! in height, whi~t the twenly_ 
tltrt!eI>CI(-(,·r!ili.eedllOC'dlingswcI1IIS·/j l incJlOI;oru l OClto96. 

In Ule IlllllfIX'r of the 88me year IeTCn.l of th..., plaule 
/knr(md,lll8~&DdIll'If·r<,rtihf'Cdplante80weringeIDlO8t 
.imultaUt~m..Jy,andlllthe80wer-.te ....... en!l'IIeMUnd ~ 
pro.luoed by cleTen of the uc.ed "laua lVe~ 00-71 ineM, 
audt~byniooofthe.eIr-fcrtili..:dplaote29'0&3iochclin 
beight;oru lOOtooo. 

The ",ante In U- nine pob., afler they had. ft01l'ffOO., .. tont 
",jlottedwilhoutbei~diaturbedinmueh~rpote;aDdin 
IhefoUOll'ingrear, l !l71,llIlIowered frcely ;but thqhad 
(mlW1l into IW'b an tontangled 10'" that the ICpIrtl te plant. 
on I!*:h tide could no longer be d,.tinguWied, Aeeordingly 
throe or fou r of the tallest tlower-.teme on each ddeof eacl. 
pot wen! mlBllured; alld the melUluremcoblln the IlrocOOing 
tableal'8, l thiut,DJ<)rotruBtworthylh.nthO I)roviouBonllll, 
from being mor& UUmcrow!, and from tho 1)lante being well 
~tablWaod and growing Tigorou.iy. 
The.~ be4rht of tbe thinT-four talk-lt H01fer-steltUl on 

tbehn!Dt.J-lhreeero.edl'lant.itl29-8'J: inch .... ndtb.t of tho 
.. me Dumber or fIower.tc_ on tbe _ Dumber of .el(. 
(ertiliH l>Iaute iI'Il' IO incbea; or .. 100 to 91. So that the 
~ plante lIO'II' ~wed a dceillW. adftlltap Om" their telf­
fcrtiH,odOPIKJUellt&, 

X X" . POL ElIOXUCEiE.-Ku.OPHII.A 11I'1' Olfl'_ 

Twch'O Ro~ .. lI'cro e~ with pollen from . distinct planl , 
butproduee(l ouIYliJ:eall8UletI,oolll.jningon .. nllc~ 18-8 
1IOOd.. }:igbtoclI Bowel'll wen! r~rli1ool with their own pollen 
and produllI..JleJl.eal"'ulllII,contai nillgonlD.ve~ 12 ·7 
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~;..,thAttbe~percapmJ.ewere .. lOOklG9,· TIle 
t~-.llwelgbedalitUe"'tha1!&Il equal ollmbe.r ot'lItlf_ 
~I- -u. io the proportion of 100 to 106; bo' tm. ... 
eleniJ'due kllOmeotthe .f-fcrtili-' eallWleitroowDingTery 
few --. and u-e were much bullder thao the othen, from 
br.~ng beeo beller no~heo:l. A. Itlt.qocol OOInpuilon of the 
onll1Jer 01..,00, in .. few eapllUl(lII did not wow.., great .. 
IUlltl'iorit1outhelideorthe~eal)luiel .. iQthepnllll:lot -110 -a ... cre p~ no and, aoJ alkr ~nnlnating were 
)'laztod io ).unon Ihe oppomle lide. of live poll, which '/I'ere 
kept in tbe groco1lOU1111. When the ~liop w"re from 2 to 
J ia.:hs in belgM, II:IOlt of the u.-t had a "Ight adnntap 
O~ the .f-fel'tililed. The plant. _ere trained up Itkb, and 
!hlUlgrew to a COOIiderabiebeight. Jnfourontofthell.\"e 
»OtI.c:...-Iplantftoweredbefure&ll1oll8oflhe.Jf,fertili.d.. 

T,u.c.s LXXlI. 
N~or..iIuogoo':'; O_ ... /AaJU.f'I-,fli«J . ~~_IW~_' 

II ul !l31 

I---m.- -----m-j--.: 
2t ,d 

-----:g: ~I 
---------

\', M 0 

: ~f 
;;: ~ 

---------j 
T..ulI. l""lIot. 399'sa 

• .~nl..,..te. of 1'01_ _y' (' UN " arill(oo,' 1M$, po (0) 
1I~.rel"IO'ntotlllp"'ter- d •• t.....s..c~IrIO .. ln .. Q .......... 

• ",,_ bllt I did IIOt .''-1 10 -.ber1pC ...... IIeOtIII,. in-.. 
tb.iopo;..uhlS'_phill.. \ 'moI; 
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Tbo plant.ll wert! lint meaaured w the ti~ of their I .... TOt, boloro 
they hAd ftowured a.nd when the cro.OO Wen! uuder 110 fool 
iuhcight. Thet"'ol'fee~pWlq .... eraged ll·JiDche.il 
~ight, ... hi~t tho hl'(lillllll!if.fertiliMd 1rllre Ie. thaD. half orlm 
bcigbl.-ri", .• 6·4~;or .. lOOto{9.BIlfonltheplaDtahad~ 
totheirfnllheigbt,twoofthe.elf.fertiu.oodied,mdulrca.'IlIi 
that thiIJ might happen with othen, they 'lrere again ~ 
to ti>e to)lll of their IWIllII,M Bhown in thcprooeding tabJe. 

Th(ltwe]vocroeeedplllnl3nowi!lVoragoo33 '2B.andUtetcntelf. 
fcrlililllld 1!l'9inchulin height,or .. 100 to 00; 110 that 'boy 
dilJeredlOlOO .. batw.tllanbefol'&. 

The piaDlll ill Pobi Ill...oo V .... era placed under. net in the 
Sf'IIIlIlhoU8e.t'lrOoftbec~plantainthelatterpotbting 
puUcdnpou.coountoftbeoo..thof two of the .elf·furtiliad; 
110 that al~thcr sill c~ and sill: III!lf.fertrn-l Ill.uta Wen! 
len. to fcrtilillG Ihemaelv(lII 6pollta.noou~1)'. The pots wore rath~r 
lIInall, fUld the Ill.uia did not produ~'6 many e&JWU10ll. Tho 
lUIl.allai2ooflbe.elf.fertiliBed lllautawill\argeiyaeoountfor 
thefuWllfRoilbecapsui(lll'll'hkh tbeyproduced. Tholixcn:-i 
planta bonIlOO, and thellix IIIlf.fcrti!i.ld onlJ 3Oca!l'u_; or .. 
lOOto2'J. 

Tho IiI'Ilf.rcrtili-.d -w thus obtdMd from the ~ &nd 
Il6lf.fertiliBed plantll, Ilfttt genniIWting ou sand, "Wen) pl&nrod 

TuLlO LXXIII. 
Nt<IIopAiloi."·,,.i.. 

B .. .r1'oL 11'.lf.lMi.lIIf<II'I.-.o~~.....J:'::" _~''IoIo\.o. 1'10 ..... 

- -,- -
I. i! ;!I 

"I 
2~1 

~" " 
IV ~I ., 

- ---
T..u.LL.bo..... 110'13 

" " 
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011 the OP'-te IideI of four anall poll, aDd t.,.U!d .. before. 
But _y of tile pla.ut.wereWlbeahhy,and theil beigbUlW1'1'llm 
lIDIIqual--«llOeOD bothllidel bein3 fiYIIIlirne. .. t&ll u theothen 
-thattheaYc~d...dtloodfromtbe~meDUliDthe pre­
oodiJ.IgtahleanlDOtintbel~ttnu!twortby. NOTcrthel_I 
haYe kit bound to give them, .. they- aro OPI..oo to wr general 
I\OIle'Wllor .... 

The IMlvcn .eelf.fcrtililKd planlJi from Uw croued plant. IICro 
aYcngclS"78,audtbcI!6Ycn !!elf-fartilu.cdfroUltbellelr·fcrlililled 
iliDChOll in hcightjorNlOO to 183" Strictlyaualogouaexo 
perimcntt With VIQ/a Ir»>iur ,nd Lalhy..., mwulu gavc a very 
di.lr<ll'Clli.rotult.. 

X-'UII.. BORAGINACE..£.- Bouoo O"ICll<J.LI..&. 

1'lU. plant ia fmqucntod by a greIoter Dumber of lN8 than 
aID:IOO.anyotberooewbich I haYillobeerved. Hiallroogly 
proten.udroua (IlMilUer, 'BefruebtDng,'&e..p. 267), aDd the 
6o"erlCUlh&rdllC&iltobec~fertili.eed;butlbouldlhi& 
uotoocur,thel ani tA~ble of.eelf.fcrtilillation to I limited 
exUlnt,lI-ome pollen Iongrem&ina within thealltherll, and is 
.pt to !&ll on the ma.IUr(l 8tigma.. lutlreyoo.rll:l63lon,"erod 
up • plant, and ~:mmined thirty·llvo flowel'll , of which only 
twolvoyieldod Inylilll.lda; woot(llll!of tWr\y·/lToflo\l"Cl'II on all 
e:llKllOd plant b'1'Owiug cl<WI by, In with thecxoo lltion of Iwo 
yioll,JOO -'L The onrered-up plant, however, i'roduood .lto­
gelhcrtwcnty·flT8 'JxmiIDoouslylJelf-fertili.eedl!OC'dl;thoCJ:poeed 
plantprotiucingliIIy-live-'a,the producl,DOdoDbt,of cro.­
L.:rtiI*tioo. 

lnlheJe&r1868 eigbIeen6011"ersoaaprotectodlllantwere 
~ .. lib polleD from I diatincl plant, butonly.vlIDoft~ 
produoed.rruit;andl_pectthatlappl~lpoJJeo.loIlllDYof 
!.be Rigmu beIonI thel were ma.tnrc. ThOle fruill C'Ollwnoo 
ouanlTllrage2 -a,wilh I lIIUimum in oneof throe 1IIlIXb. 
r .eDly-touf lllOUlanooWlIY.IMllf-fcrtilieed fruill were prod.DOOd 
blthe.lllel)lant,andther!eonDt.ainooonIDlveragel"2~, 
with a muimulU of two in one fruit. So that the fruit. from 
thoRrlillciaJ.lyc~fIo,..crsyieldcd.oodeoom l)lrodwithth<WI 
from IholpontanooWllYlIClf-fertili&ed6owcrs,iu the nlloof 100 
toGO. Dut the IIClf-fcrtilu.cd 1I6Ild., all often OOCUl'll when few 
ani produood, were heavier Iha.n tile ~.oo. iD the ratio of 
lW to'JO. 
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T"- two Jot. of ~ 1rere -own 011 oppollile lAdei of hro 
iallI'fIrm-;bu.tl~inra.iain8ool1I'ourpai .. ofeqnal 
.. Whea.lhe-uiDpOQ both aidetwereabout 8ioc:h!. 
in height Ule1 Yen! equal When ill full B01I'ef thq .. ere 
_1I1'Od ... rol.lo ... :_ 

T .... u LXXIV. 
lJuragoQffirlJl4/if. 

The.~bcil!"htofth6{onr~dplant.bberelll·68,and 
th"torlh6ronrllUlr-r~rtil~21·18ineh8ll;or .. l00tolO'l. 
Th61CIr-rcrti!iledl)lant'thua(!l:coododlh6~jnhcightby 
• little; !lutthltwa.enlirelydue to the talh_otoooolthe 
Il'llf-furtiHeeo.I. The eI'OaIed plaut. in both potII flo'lrflrod before 
the IIClf-fertUited. Therefore 1 belieye it moro plant. Md IIoon 
raiaed, the lUll!! would have been (lilf~rcDt. 1 h'fj:rct that I did 
notattcndtothefurtililyorthe tnlota. 

XXIV. NOLA..,\,ACE£.-!\OLU,I. PIlOll1'UTI.. 

In __ or the Bowel'll the .wneo. are ~rabl,. .oorll'l' 
than the pktfl, in otben eqnal. to it in length. I RlJledOO. 
there(OI'll, but em:JDeonlliy Mit pt'OTed, that thlI plant W'U 

dilllOrphic,lib Primula, Linam, &c. ... nd in the,.ear 1862hrol", 
planla, oo1'el\'d by .. net in the gJ'OOuhOUlO, were nlbjeeted to 
lrial. Tho epont.noour!ly I!elf·fertilieM Bowen ,rkIldod &l grains 
weightolteedJ.butth6productorfourl6en'rljllci.al!1~ 
f1o"el'!llthcreinchulod,whichralIll'11ine~the'll'ei!Chtof 
Iii(! Ilelr-f~rti1ieed -a. ~ine unoo'l'ered planll!:, the flo'll'el'll of 
which'll'(ll"l!eagerlY'l'ilitedblbeE01fnr iil(!ir llOlico aod,rcre DO 
doubiint..l'I'~hlthcm.prodOODd19graina'll'eigbtorlleedto: 
therefore hrd'l'e p!a.ntl thUB treated would ba'l'O liekkd lOS 
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grains. Thu.1he aeeds produced by the Bowen (Ill All etJul 
Dumherofl)la.nta. .. hen~b,bee.,andll'J)Onlaneotlll"lIelr· 
f~ortHilecl (the produd of fourlocn artifid.lty u....-d fIowns 
b";ng, howllver, iDc:luded in tbe latter) 'll'tre in weigbi .. 
lW to (jl. 

In tbe,umme:rof 1S67 the trial ...... repellted; thirtyOowertl 
"'erG t~ 'A'itb polk:n from a distinc~ 111.nl and produced 
twcnty-60l'cn capllUlos, eRCh rontainillg flvelleCdJ. Thirty-I'W"o 
fi(lwc l'Iwcre fcrtililll)(l with their own potlen,and protlucclonly 
siICllpllulCll,eaciL with live seeds. So that tho croMCd and .!Jetf. 
fcrtililedcs)lllulDl contained Ul6l1UllODumlx>r ofeoode,though 
mauymoRlCII)lllulc."'CTe llroducOO. by the cna.-r .. rtili8ed than 
br the eelf·fertilieed fIo..-el'll,iD Ih8 r&tioof 100 to 2L 

An cqual number of 1IOOd8ofbolhloQlII'creweighed •• Dd the 
l"l'MeIwed,lrer9 10 the eelf-fertililed iowc4!:ht .. 100 tot\2.. 
Therefure /I ClQIJII inc~ lhenumber ofcal)fllle. produced and 
thtweight of the 8(lII(b, but not the number ofllOOdJ in each 
121'.;ule. 

ThoIJe two lot. of -u, aftA>r gennin.ting .... -.nd, were 
JlllntOO on tho oppomto sidell of thl\.~ pot .. 'fhe ~ 
.btu (rQW. 610 7 inchl'll in height "e~ equal. 'rho plant. 
"~l'8 measured wbcu fully grown, bllt their hclgllt8 "'ern .:> 
llIlt"lualintholoCvcralpobi,thatlhorollultcannotloofully 
truoloo. 

T"BU I,XXV. 
}.ola_prooiralo 

,-
:: ;1 

--.--l---,-.,------'" 
_1 1818 

---m-.-----'-Ol-----~-' 

~~~i~oo 
T1J03fifee~I>lantaavenlgo12·7,},andthe6 .. olJ()lf· 

t't<rtiHOIed lS'-l iueblJlin height; oru 10010 10.;. 
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CH..-\.PTER VI. 

Soc.ur£CLII, raun:u.a., POI-TOOl! ..... ere. 

I'lltullla~lnl_cl"OlMd .... deelr·'ertl1l-tpl.lltloomparedforrOCl' 
ge ...... Uflllo-l>6ooti ol • .".",. with .. l....t, uoe.lr-UlIll'om, ""lour 
01 tbe eowtn 011 thflllelMen.iJ.iIoed pLBII'" 01 u.. fOl1J'tb ge-.tlon 
-NiooU&nt. tal.c .. 1II, c..-l .... d oelf.lerdllJed pl .... tI ol eq .... 
helllIt-O_telf<letlolBc .... wltbBdillllllCt ... b-•• rietyOQ lhe 
he"bt, but .... t 0> .. l!>efertiH1r,olt.be .... prlnc---ey.,I ....... per­
Iio: .. ,,", ..-.-td ~liup gtatly otIporior 10 tba ..,If-btlll-t_ 
A....pI~ eoIl,-I"",," •• -'-FiJ ......... yled -...riooty oll'rilatlla 
YaiI, t..rtility of. ,..lIy iIIc-.I by __ .... 01 _ (NIh ltoc)._ 

F......,."' .. __ tlllD_Bet&.III~ ... waneewbi.cr-t 
ud ..,Jf.f,rtilieed pJaati of eq ..... _i&:bl-Zea .... ro- l'ba1ari& .......... 

XXV. SOLANACEiE.-Pn!;:slA V10U.(lKA.. 

T NII flo~n ot lbb; plant are., EIdem viaitod duriug the day 
hyin&eetlliu Lhill couDIq,lllat I hlTe ooycr.oon All i ... tllnoo j 
bu t Illy gardener, on ... hom 1 CIUl rely, OUQO ." Il0l118 bumble-
1_ a'1Il)rk. lIr.Meeb&n_y.: tlut.t in the UnitodStllla 
~ bore tbrough the corolla for the nectar. and.wa that their 
"tertiliiatiOllile&rriedonbYlligbt-mot~" 

J.u FraueeH. N_udin, aftercutntrng a largenlllllberof&nrcn 
... hn.tlnbud.kI\lbenI~totbeyilitaorillMetl,aDd 
about aqna.rter produced c.pmle.;t but I am conrinced that 
" much 1atgcr proportion ot flower. in my garden are era.­
fettilieed by m-:w. for prolec:ted Bowen which had their 
own pollen placed on the artigmaaneyeryielJai _rly" tnU 
complement of ~; ... hil$l. u.o. left nllllD1'l)rOO prodllOOd 600 
capmlOl,lhoWinglbatpollenfro'notbcrpl_ntllmu.thlTebeen 
brought to them, prob&bly by moth.a. l'lallta growing vigorously 
Ind fluwcringin IJOtiI in t.hogroen·hou.8e, OOycr yic.ldlld _ single 

i~i~~£~Jf::\~:1: ~~~!it;.,I::r,I~I~ :1~! 
!:t~~b.~!~'ih!i~,: ~A~:"'~!':i..~~'.'4tb 
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et.plUle; aod lhill maybe attnooted, at loIIst in ehie(parl,to 
the excl~ of moth&. 

BalJowcrt 011 a plant oon>red by a netwcrt! en.edwith 
polleD fl'OlDadJ.tiDCtplantandproduoedllixcaplUle.,oontaiuing 
byweight4'4f(;l1limlol~ Sixotherflowenwerefertilieed 
wilh their own pollen and produeOO only three carmI., 000-
Iaibingonly l ··19grafuwcightorllOOd. }'lOIll thi.itfollo ..... 
lhatau equal uuml.oerof eroEI8ed and IIOlf-fcrtilieed elpllula. would 
h ... eoolLlaioOOllOOd.BhywcightulOOto67. ] . houldnotht.,·o 
tboughtthel'roport.ioo.t.loontcnUoflOfYlI'et.pmla.worth 
giYiag,hadoolnoarl,the_n:w;ultOOenoouftrwodhyteTeral 
IU~u('llltriak-

Seed.I oftha two Iota were placed on and, and Io.t..IIyof the 
-elf-fertilised ~ germio.t.ted bercn. the en.ed, and wcrt! 
ftjeded. &Yenlpa!ninanequal.~teolgerminr.tioowere 
plantedou tbe oppc:..itoaidc. of Pm. I.lnd LL; hilt ooIy the 
~ pla.nt OIl ,*,h . ide .... _ured. &od8 were .u.. 8I7W1I 
thletlyoo tbetwoaidoiorallrgepot(llL),tbe~liDpbeiag 
.f\e~ lhiDned,lOthat'DequalDUDlber .... Ief\OIle.ch 
dde; the three tallGit on each &ide beiDglDt'Mlll'Dd. The pota 
weretcptluthegrt't'uhouae,lndthepllll,-weretl'linooup 
.tim "" or -ol'llll time tho young erw..d pllnt.. bad no ad­
T&IIl¥ in helgbt Oyer tb(l IIClf-fcrtiliMi; but tli(lir 100Tc. 
were larger. Wh('ll full,growulnd in tIowet the pLant..wcro 
~,urollolQ:-

T"SLJ: LXXVI. 

0.--' ~_ 
-----t--~~ __ 

L 30 :lO1 

II. '" I '" 
UL ~I ;;1 

2~ 26 

~ --'''--1--'''--

TbelhetalJ..tc~p1.anU;hereITcrago30·S.andthcllv. 
talloUllelr.fcrlili8ed26iochtlinbeight,orulOOIo81 
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Three m.pmIs Wen! obtaiued by ero:.ing Sowws on the 
.00111 e..-J. plula, and three oth!!r N!l'UI_ by apln lelf. 
fi'rtilllli"lftowerllOlllbeMllf-f"rtiliadpia.o'-. Onooftholatu-r 
etol"'w... .. ppearcdulloo .. lWJ'orMIO(lbe~NllI<Ute.; 
buttheotberL"trOOOIIlainedllW11imlX'rfeet~ Fromt~ 
t1l"O Iota 0(.,001 the plante of tbo fo.llo1rin3 geDllrIotioowere 
ral8O<l 

C..-l alVl«lI-f.,Ul'-1 Plan/,II""" BmnvlGtllMI/ioN.-AiJ in 
U'6IMt ~nel'&tio:n, many of the lelf-fertiliaed .ced. germinated 
boroNlthoertllllOd.. 

Seod .. In.u equal atawof gl:rmilllt.lionwofO I)lanted 00 lbe 
oppcoo;itoliJOILofthroopota. Theero:..edl!OOtllinS'fJOOlIgn:w.tly 
601'0dodilibeigbltbtllllllf-fertili8ed. Inl'utL,whenlbulallesl 
e~II!aDt ..... J(llinebothigh,th.lallett. .. I(_rerlil_ .. 
OIIIISlil)ChM;iDPotlLtbe~lnbma"htofth.e~"", 
no\qnito.,greaL Tbeplanlaweretrealedaeinlbelaostgene­
ration, and whet! fully gI'01f1l _ured 1M before. lD Pot IlL 
both the en:.«! ~b wera kilkd at an .rl,1ge by «Jme 
anim&I,.a that lhI!_lt-fertiu-ihaJ. DOoompetito .... NeTettbe. 
Ie. I~ two leU-furtiu.d plant. were IUOMnn:!d, and lore ill­
eludodiolhefoHo'll'inglable. Tllee~lp"nt.ftoweredlong 
berol'fltlwir.lr-r~rtmlllldopponen"'illJ'ola t. • .ud I[.,alld beforo 
th*/P'Owingleparately in Pot lIl. 

TABU LXX\"'lI. 

:!' ,,-,. -'-: 
.. , 
" 

The (Olll' el'Olllllld 1'1R.D1.t! t.1'erag6 .0"5, and the IJix lelf-fer_ 
tiliaed26'2.5 inclllllin beight;orM100 to6:i. Duttblagreat 
iuequalitl It In ~rl accio:reDtal, OYing to I6m8 of too EIf-
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fertiiOOI planla beiJJg Tl'I7ahorl,and toonuofthec..-l. being 
'ter)',-U. 

Twcl'te fIowen OIl thme eJOlll!led plant. were ap.ine~, and 
elC'tUD CllJl'Uae. were prodnoed; of thme, b e were poor and m 
$tOOd;lhe ltt.tt('rC(lntainedby'ln'igbtS·7lipintoflltll'd& 
Twcl'te Bowen on the eetf-fertilOOI plante were llpin fert.ilillod 
witbthdrowupoUcnaIld)lroduoodnol_ thautwci'tl'lCllpliulel!, 
audlhelixllnl'llltofthOflO)CQntruucdbYll·cight2·t.7graiullof 
IIOtld&. HlhouldIIOWe't~rbooblw.lncdlhlltthCl()Jatwrcapllu!CII 
w~tIIVrodllood by the I'lanta in Pot ill., which wero not UtlOll.'d 
toanYCQlUllUlllion. ThellelldJlinlllelix6no~capilull'Jl 
10 lil<.*) iu them Iinl'Jlt Ilelf-fcrlilillCd CIlplluJl'IIlI'cm in weight 
11100 to 68. From Ill_ -a Ille plante oIllIn next geocratioo 
wemra_. 

C ..... nd _V-/miliMd Plartl. of tAo! n,'rd GftWra,'-".-'1'he 
loon -a were plaocd on .nd, and I fter g.:orminaUng were 
planiediupainontlle0ppooIIteliidOl 01 four pota; and III the 
rEnWning.oOOawcrelhi<:k.IyllOWll00 the twot:idOl 01 a 6fih large 
1)(11. The I'NtIlt WIll 11ll"])ris.ing. for the wlHcrtiJ_ tetdlinp 
VCI"J" euiy in life ~t the er~, and at OIl(! time were DCIU"ly 
double their height. At first the CMII IIp]l(l&lllllliko tbat of 
~Iimuln., in lI'hwh Incr the third generation a talllnd highly 
kIf-fertile 1'QrietYlppea.rcd. Dul lUI in the two BucoocdiDg 
gtncratiollll Ule ero.od ))la.Dta l"C$Ulucd their former luperiority 
e'l""crtheeelf-fertililled,thceasemlUltbelookooIIMIIDanomaly. 
Tho 11010 oonjecturo which I can form i8 that tho IIIllf-fertilil!ed 

TnLl: LXXYlIL 
Pd"tlia~(T..h"rd Gnm:>,iDa; pl4nu ""J "*"91 

~I ~: 6otf.-::PIuoo. 
I. Ii 6'1 , ., 

------1 
II. ~I :1 - -- - ---,---

Ill. 4 ~I 

1\'. ~I--" 
To ... li.l~ --,-,-,-, -
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-t. ~ DOt been mf!IcientJy npened. and tlnUl Ilrodnoed 
1nI&kIyplantlJ ... hichgrewatfirst.t.nahnonnallyqujckrale, 
.. oecumJd wiLh ~linglll from DOt .. ell·ripened Ilelf·fertiiilJed 
aoodaoflbcn.. Whentoocrc.OO.plant. .. erebet .. ecn3&Dd4 
lnchelinl!eli:ht. the.u finest in four of the pot. weremcuured 
to tho lumtnita of their sterna, and at tho arne tmle tho m 
ftullIItofthoIleIC·fertilieedplant& TbeIllOllllUretlK'nta.rogiTetl 
iu tho pNCo:ld.ing tabloCLXXVill.J.and itlllllYbol hero II('oI!U that 
aU Iho ealf·fert,llaod plant. oseeOO their opponcnta in height • 
.. hol'CM .. hcn aubttcquentl,mea.sured IhooJ:ooeIl of tbeII(!lr· 
forlilioioddepend(ldehiefiyouthonnUIUIl tallno.of two or tho 
pu.uta in l'ot lL Tho e..-l plant. Ilcro average S·27. and 
thoealr·fertililod6·06inw..illheightj or u 100 to 1S6. 

WlIcn fully gJ'01fll they wcro again mcuurod. U (0110,. .. ;_ 

TULI: LXXIX. 
l'(JlI.io"""-CT-'irdOntmll, __ ; pIato/,/Nrr1/""""). 

- -~I ~I 
" .. --,-, - --,-, - r--;,----
~I :1 

,-u.-r----;;----;--

'" 

Tbeoiihtc..-J.plantaDO ...... eragl)d4()·96.andtbeeighltelf. 
fertm.ed pJanta53·87ioobesinhejgbt.oruIOOto lSI; andthi3 
ox_chi~ft,dcpendod.1II &lready atated. ou \hIJ UDIUIU.I tann­
or t .. oof tholelf·fcrliiieed plantlJinl'ot.J1. Tholl(!lf·fertiliBod 
I..:l ther%ro I",(.orne of thoirfonncr grt'St aupcriority over the 
eroIIJ()(IIIJan18.1uthroooftl,opotathotelf.rertili.eadpJants 
tlowerod tim; but in Pot III. at tho -.moo time1>1tll tho c«aOO. 
Tho(Wj8taronderedtbemorestm.l)gc.bocaWl&tbee~ 

plantain tho 1In.b pol (DOt included in tho two l1li1 lahi(ll!),ill 
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lI'bi<.ob &II lhe remaininll' __ batl ~Il thicklr ""11, we", fmm 
lheft"'t II_plaut. thalllba_Ir·lt:rtil*'<!,and bal11ul'r 
1" ...... At the pen....1 lI'ben the 111'0 talt. .. t tl'-.\ 1,IanU in 
tbilpot~6:aod~~Iactt.higb,lhet.mtalkJol_lr-rertilJM.,l 
1I'<'roOlllr4(",," Wbcnthelll'O ___ pIauU1nft!:I .. ,! 
10 illebM h~ tbII tll'O .. Jr-fcrtil*,<! were oolr tI ;Tld_ Th.,. 
latterlll&nU,ull'ellumaTlrotherton tbe.rnellidbofthi,pot. 
1It''IH ,",11' aDr bigber, 11'~ _«IrtJ of the t..-l plan'" 
Pll'to lba lwlght 01 twor.t! OIl. aerountolthil~1 
R llIIriurilr of the t..-l plallU, the planu 01'1 DE-.ilber.!de of 
Ih. f'Ot ban t..D illdudtd in the two Jut tal>lel;. 

Thirlr flull'cnon the~ plauU hl l'oU I. and IV. (Tahle 
Lx..'UX_)1I'fIN.,;ain~,andl'ro:luoed.«llt«Il"panlc><. 
ThirtJlknrertoatbe.u-ft'rtilitoBolplauu in thor _Iwo ~ 
lI'ere.pin I18JJ-fcrt.ilileJ, but prodnoed ollir IIOnIl r:-r_ulN.. 
n._lellt..ofeaehr:-r-nJeofbothIot.1I'1!rol,laeedinwr-nte 
lI'akh1"~ ao.d the -u from the t..-l appeared "> the 
ry. to he.1 Ieut double \be otul:1ber of thole from the •• :Ir. 
L.'I1iliaedaapanla 

III onlrto uoertain lI'betberlbofertilitrof Iheeelf-fcrllu..J 
rlaauhadl_,-nedbrlbaplalltab·1'illilM!l('olleif-",rti­
l:..ooforlhelhreepn:,,~~rati<>nII,lhirtrllull'ullontb. 
~planllllr""t.·rtilia.l1l'ithtJ:.air01l'llJ'ullrD. T'­
Jicld"IOIIlrftn(ll,r-u ..... aoJ. thoir-m .... illll' pI_I io 
...,.,.Iewal.cb-g~did not _ IDOI'IIllomero". thRIl Ih,_ 
(1;\'111 tho aa, .. nka on the .. lr·r~rtilil .. .1 I,iante .. If-r ... rtili..J f<>r 
thelOurthtime..SOthat .. far .. l'abhej~r ... ..,f"w 
mpmls. U. aelf.fcrlllilr at lha ..Jr-r..rtiliaeJ. pIaola batl DOl 
~I In eompari.on with that of lh .. ,.tanla lI'hieh 1, .. 1 
I~ illh'~ dnnn\( the IhI'M Ill'fITiolUl Ifffl"ratiooll, It 
1Ibon1,1. however, be rememhc",,1 th.t 1 •• th ]"Ia of I,lalllll 
badheenal;lhjel:tediDMehJl'oerat,OQIo..un..z I:XIIrlIrlinlllar 
ODiitw... 
~ frorn tbllcl"OM'J plant. again r~, anti from the .. If­

LIrtilool avaln 1C1t.(~rtil_, produ~ br Il>a l>!anla ill p,,1 I 
(Ta1Me LXXIX-),inll'bleb the tbnlo .. If-' .. rtil;,.,..j pienta 1I',ro 
_ ......... 0II1r.lill~ taller than the c:ro.,I,1I'1!nI-.i ill 
Ihill r.,Uu-...u.. uptriDwut. 'I1Ier"'''' bpt .. panle from 111'0 
IIimilar lo,.atllleld. pro.luoed bribe two ,,!autaIIlPut IV. III 
tll11_ta"le.in,..hi~hthecn:-...JI'lanl,.. ... wuehtall'·rth.n 
1tB""If-lutili-.loPI .... Ilt. 

c. __ .. .J{..f.nilu-d rr..u f/ /Jw J ...... d (;ntft,u,;;. 

o 
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(,..u.JJroaLW PI<u.b i. P'" I" T..w. LXXIX.).-er-l aDd. 
_If·(crtili.ed -a from I'lanta of the I&d. t!t'Dt'ratioll in Pot I .. 
hl 'hl>le LXXlX.., Went placed «I ..00, and aRer g.,rminati.Dg. 
.,,",]>lank..J in pain 00 tbeoppolilellid.otfuurpoW. The 
.oohnp Wbo'D ill fuU Ikl1.er ... ~re -m to the t.. of lbe 
011,:1:. Tbe n.omaining IIOOdJI Wete .own erowded 011 tbe t'll'O 
.id .. ofl>otV.;arn!thefourlalle.t I'It.nt.on_b!lidoof th iR 
poiWCnI IUeullf'(l(} in 1b()_maIlDcr. 

Tut.:l LXXX. 
1'.f .... "'~(Ff) .. rlAG......ajiIM; miMJ/rvm l'wflqoj,It-

71if'llO ....... Jio.i .. J'04I.,7\dIl.LXX1X.). 

I~-

- ---
III, .. 

:!I 

~I 
" 
!gl 
"I .. , 

Th(l lifl«ln ~ I'lanta ."e~ 46 '79, and the fllm1ceu 
(onOMvillldied)lclf-fcrtiii1ledp!anta82'8'JinchOlinheight,or 
aalOOt46!l. So that tbeCl'OM9dI,1anlainthla generaLionbad 
reoovcredtllO;rwoutodlJUperioril,ovcrU'8te](·(erlillaedplllllla; 
thollgh tho pareDtI oflbl! I.tter in l'ut t ., Ta.ble LXXIX., 'lft:re a 
litUotallcrthantbeirCl'OM9doppooenq" 

er-a..., ""f-l_lil_ 1'/(1011. If 1M I'c-a OfIWfWlioa 
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( .... (..1/'- /4<- }'I.",,. ".1'04 II'., i. T..u. J •. ,\::\:IX,).-"", 
llimilu Jot. of ....m, obtained from the plant. in Pot I r. in 
T,hIo I,XXIX ... in whieh the 1Ii ... 1e e..-l plant ,.... .1 
~tahorter,bllttllt.imaIeIJlD1IChtaIJtorl.h&a.il:t"f·'.rtili_d 
~1,wel'lltrcatedineTery""'JlikethtoirbrothNuoflhe 
_ ~ne",lioa in the Ia.R aperimenl We ha~ in the follow. 
(lIll; 1',ble LXXXI. the meMnMDentl of Ihe p~nt I)lauta. 
.\J thOll,:hlhoe""OO'l'WJtlgreatlynce(ldodinllei((httOOIleIf. 
f(rti!_1;1I1tilithmeOlltofthefl~pota'IIeI(.ltrtilieodJll.nL 

fIowe""lbcr"rean1oneorthe~;ill.rolirthpotlliuml. 
I.\n(\()u~11; lud in .. fifth (vb., Pot II.) .. e~ I'!aut fIo .... ered 
liM<l 

T,u" ... LXXXI. 
l'd ... i4 ";,"_(F.,.,a O~_; "'_1 __ rla."l1/ tic 

1'I.irvl (;_,. i. 1'04 IV'., T..M. LXXIX.). 

.- .. -.. ~I .. 
m " ~H 

1-::
1 EI ~ 

" :1 ", ,', :iJ ::1 C1 ..... plut.o 

'" " 

The thirteen e.-.:.OO l'IAntl here average 41';1, and the 
tbirl(o.n,..I'·("rtililJlld lllanta26'!f1ineh8lIuheighl;orMlOO 
11160. T loe e~ ~n:mtl o( thelle plan ... were mudl taUl·r, 
relati",ly w UICI_'·fcrtilial ~a, lhan in the !&lit _: aDd 
aprveatly theJ tranmrittod -..0 of ihil IUJlCriority to tlw::ir 

02 
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c:~ 0«.1'"111". It '" 'IInrortunat. that I (1~I1IOt tll11l t'­
lu.nbl ootllf d, .... -o .. to ol...,r .. ctheirralatlYO fm1ility.r .. , I 
-......-1 m.JdIea. fmal _of tbe--..1 ..oo .. f·f..nilia.,J 
pWlbo in l'ut L, T.~ LXXXI.. aaJ u-. ... a -nod di!· 
re_initll .. taleithatoitbet~pIan" • .-JtaiDedhardJ1 
.nyl .... 1 ""I empty I\:nl.ins, ... hil", .utl! .t.ouH,I.~1 In tho ,lOllen 
(,f thcl ... 1t.~ rtili..lllo.l plant&. 

V .. llf1;11 ". ,',.. .il~ a / .... .51«"',-1 procured from • 
ItV'leD iD W~buD, .. '- G1 pian" CWifi .... l, _ •• 
flUlh I,lanl dilfurill( iu DO _poet !'rom miue UCl'l'tin the 
''<.~'JUTU( tht fto'll"lno, "hkh ..... 11M ])Urp\o, Dut thltJ'hlnt 
Ww.tba","NDelJI*<lduriDg.t_tfU\lr~n.tioMto11:"" 
dit1oftaJ...trtiGtIa rn- UM.at.,) .. hid!. m1 p&allta bad bet'll 
l"t;.n.I. .. ~ IIad bini powa in ""til in tbe peMI­
h_ l;jglat •• "en on U. ..sr-c('rtilia,J planbl Ia Tab. 
LXXX I .• ,,( the laat IIr fonrth 1el(·fo:.rtilia.,J l18J11!n.tiou, .... 1.' ... 

fo'l"tililOO "ilh ,-0li.l rroaa ~ fn.b dod:. "" tlQtht ]1fOd-.J 
ra~_taiJl1aIk«<~t<,~,t6'0lp-aiDaol"'" 
IhcpJant......-oo,rl\DU- ___ ,beealled u.W~ 
,..-1 . 

.£.ij;M8" .. cn.OfIt"cel"OlJlJedplautlloflbel ... lorrourthgt'Jl~rt.­
tioaioT"I>J. LXXXT. ... _&I;&ill~trith I'0lleaf'romone 
of tile UUII r cJ"\~ 1>WIU,anJ prodUCld lb. c.r-Iea._WII­
IDi "1 wclllht !HR pailll of -.b. The rtaDta ...... 1 fl'OlQ 
t1_~ way be t*UOlI tho ."",...,--1; and Itw.e rorm tile 
fift.hiDL"'~II-'DeI"&tioo.. 
E4ht~OIII'" alf-fert.iu..I p&aolaollbt _._ 

b. lR TaW. L."'(x:.'CL ~.,.u. .. 1f..fm.ill.OO. aaJ prod-'. 
.'l'IIc.r-_COfItaio.iDCby .... ei!tht~·l~oI_1a. TbI 
-"/-1'""'/.-4 ]Jlauta n.ded from IliNe .oed, ~'rm the fifth .. If· 
r..ruu...l ,... ... ti-. 'I'boR latter plant. aDd U. iole~ 
uti eta,""" io all ~ lInlh theer-' aDd Rlf·fl"11illad 
"lauD 01 u.. fwrp" 'kNI ~'--

Frumlh. ~'n.'SUingd..tt.it iset.l11 10 ca)('ulalo thAI, 
O •. ll"flPl 

-t ...... /. 
T.D W\llter~~caJlllU"' .. oo.lolha",_laioc:J 6':-'6 
T.niu"·n·n_,I ... I"'u1 ..... (l"hlh .. e(o'It"'in'~I. j · 11 
T.'Q -.ill"-6;~ nI,"uls would hue C'OIIIaiUt>J S'OO 
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SoolII from tbo! WUlltr~~1 cal_I .. to 
th .... from the eal .. ul~ of the fifth ""If.k .... 
t,li8od¥eueraliua iDwc.illht . • ... -I00toB 

~ LI frum tlw! WeiterhauH.-~ eapruls to 
tllOIIIJfl'OOllheCllpmJc.ofthef1.f\hiDtcn:~ 
pno'rati<>D . . .. ..lOOtQ(.o 

1;oo.'<.l.fn,mtheinre~tolho.olh:lmtJu) 

llelf·fcrtilillCdeaJll!ulee .. 100 I'l72 

So Uat a ('ro. wilh ]lQlIcu froID a troeh ~tO('k II'l'Oatl,. iDcfO&II&l 
lhe,'rodudive~'lfthllflolfenonplalltalfhichhadbeenflelf. 
fcrtiliJl!~1 for Iho f'lur I)revio~ generati'ln., in oomparUon no~ 
onl}' .·ilh tholl..,wen\on the _me pl.nt. flelr·fcrUli_l for UlCfirth 
tilD<l,bCltwilillbo!fIolfenlontbo('~pWttac~";lb 
l>olltn from aootber plant of tho __ old ,toek (<II' Lbo Mb 

"-n-three}Otaor~wt:nll'laoedonl&l1<.l,a"'I'"'rtI 
l'lantedinall&'J.ualliatooCgerminatioo.in ."'npota,~b~ .. 
tripartitobytiLroewperidalputitiODL Som.ottboiln:>maining 
...u. WbetlM'f OJ' not in •• tate of p'fmination, 1Il!rtI Ihidd,. 
",,1111 in art eighth pol. The pota wcre kCllt in tho greenhoUte, 
an,j the ptantlliraincd up ,ticb. The,. were 111'111 mINurcd t" 
the w,,,oftheir8tmDil when comillgintoHower; &lid tho twenty. 
IlfoW(ll<terham-c~t)l.nllllheoa ... tl"t.(:Qll2.j·/jljnchel;th,' 
twenly·threeilllcre~J)lB.nIllOO·3II:.lI!ltbelwcnty.lhl'Oll 
llelf.f"rtililled!llanta2::htOineheeilllooighl. Wo Ih~get tho 
{ol!owingratiot;_ 

Tt. W(><\"rham~ p1wta in height to the 
... If·r~rtililled • • • . . . .. 100 to !l l 

TIl" WfIIIlcrhanH-r.-J plant. in height 10 the 
iDlc~..J ........ looto1l9 

The int..·~ planta in beight to tbt .It· 
fertil"l ... 1001071 

~pl.nlllwCl'9againIru)t.lJUredlfloenlheir!O'Owthftl'l_1 
on • _1 inspocUon 10 be oomplcto. !lut in thi,! '11'" mie­
taken, for Irter cutting them doom,! {..,und th.t the Iwnmil;t 
Ilfthe'lcrn.orlhe\\"os\(lrh&ra-c~pz.Ilt..·cl'9~ti1l~"'''iog 
'igo,".111&ly; ",hilot thointere..-l h.d .lmoo.t, art<llhelJel{. 
r"rtil i .. ~l had quite completed Ihdr growth. Thon'fore I do 
I\Otd<)!ll~,if tbethree10ta had b!t'D Icl\ to powf"r I.DOther 
IDOIlth,lhattheratiwwou.ldh .... ebecD_.,batdi!!'~t 
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frta I~ OOJDf*I tmm the _reJD('Jlt. in U. follo'llitig 

-~ 

III. 

TAiU LXXXn. 
)'.,,.. ......... 

,- ,-
~!I ~1 

'" '" 
'"I HI 

::1 ~I 

" ::1 ~I "I 

::1 EI 

r ~! EI 

,-
~J 
" 
"I " " 
::' 
'" 
~I 
"I 

I '" "I , 
311 it " -J,JJ '~I :ll~ 
Ei :~I I !:' 

~!1 

The Iwoo11«111" .terham.('~ I,lanq IIOW aY(!~ 00-06 
inrh~; Iht) twenty.two intcJ'l:'~ plRnq, M' Il incho.; and 
the twenty-(JDf' .,If·f.'rlili..-J, plant., 83'29 iDeb.1n beighL WI) 
thwsptlholOllowill(raliol.-
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Tbf,We.ter~pla.utsiD.hel$htlothe 
aelf-f.·rtiliel ..•• , ,Alll00toG6 

TileWUOlterhanK:~plaD.tsinbeighttolbe 

intera~-..I .••..• Alll0010108 
T1Ieinterc~I)Ian.lllinbeighttotbe..,lf_ 
f~rtil~ .ulOOlo til 

\\'oh~l'IlleOtha'lhoWOlltcrbam-e~(tboolliiprjDgor 
1)1aul~ 8O'lr-f~rtilillCd for lour gtlnerations and then el'(lM)d ",illl 110 
fTC>!bstock)h!ll'Ogu.inedgroo.Uyinhoight,silloo tho)'l>'(lrofirllt 
l!~urcd,rolativdytothol'ilUlt.HlIClf-rcrti!ill6dtorfl"l'eg<'!lera. 
1.)1111, They w(!1'Il then All 100 to DI,anli 00" .. 100 1066 ill 
IJdgbt. The inten-n.ud planUi (io., thoee ... hieh bad been in_ 
kl"Cl"OR'!d for the lut firn generatiOM) Ilk..,w*, exco.-ed ill 
hdghtthe..,lf-f"rtiliaoJ. planta, .. oeelllTOll in all the pl'llrion.s 
~ralio!lllwiththeeJ:ooptionortbeaboormal planboflhe 
thiN go- UtIl1ltiou. 00 the other ha.nd, U,e We.terham-crt-oo 
l'!ant.area~odinheightb,.thejntcn::.--I:;anJt"hilla 
~rlling llllCt, judging from molllol the oI11O!"lrtrietl,. ana"'fI(OUS 
e-.-. Dut MIlle W('llierham~ plallts were stiU ,,-owing 
\ig"rou..ly,whiiotheinterc~hllodalrnOlilt~togro,,", 

II.. I"\! CRU luudly bo a doulr. that if left 10 grow for another 
Ill"nth Bu·y would Im,vo bca.tcn tho intcrenllllJC(l in height. That 
1'1<1 "'~1'Il gaining on them ill clear,AS whcll mouuf!)(i boton} they 
...... I'IlN 100 to ll!I,alld no"ll'l.8only 100 10 IOS!n heighL Tho 
W .. terllam-o:-..-I planta hlId 111m 1ea."I'~ of a dark"r green, o.nd 
luul;,,-<l alto,..·dllcr more vlgol"OUll than the intc",~I; IIond what 
i llI""b llIore imp:>rtaat, they prodnood, .. woRban I'raaently 
lJOC',mU,·bMt.Ti('r~-CIII',;t"eII. So lhI.tinfacttbooflispring 
fromthe..,lf-f.·rtiliaedplantaoCthafonrthgellt'rationcro.rdby 
alrollbM<l("k."creStlI)(!riortothainterc~'''''''ell&lltOlbo 
aelf-f"nililed l,lanUloftbeftfl.hg<'Del1ltion-of."bicbllotterCact 
th.-re«mld lIotbutbelcutdoubt. 

Th .. tbl'll8lol11 of plants ..... ere ent down eloto to tho ground 
an" "II'"il\"hOO. Tllet ..... enty-oDoWellierham-e...::.OOl'lantll ..... eighed 
:l:.!OUllOUII; the t ..... enty-two inwrcro.ed pla.IlIll,11-! OUOeeR, and tho 
h .. ~ut)'~lIe..,lr-fertilieedplanb7! OUIlCOII. 'f hofollo\\'iograliOO!! 
DT'IIcalculat.xlforan6<JualnumbcroC"lanbofoochkilld. But 
aN IhellClr.r~rtilia:..1 plantlJ wcre jll$t beginning to wither, their 
",lati1"e wtil':bt is here aligbll.f too small; all(11.8 tho WSu..,ham_ 
('r ....... 1 "',,1"11 .till gro..-ing vigorously, thei r relali--o weight 
"-itllimt'al1o ... edwould no doubt harn greatly incroa.sod. 
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TIICWe.t('r~I I'J.anaID_ightto 

the .. lr-f,·rtili>o.l. • • , .. 10010 ~J 
Tho Wl ... l<:rbalIH:~ plana in weigbt 10 
theh'I.,~I •• ,ulOOlolOl 

l'beinlere..-J ,lIanllin wci¥hl to the.elf· 
fcrtili-.l • ulOOto ~·S 

Webe ... -.j ... IIrin«I,,.~htfnlte.dof .. be(rmlL,.beigl:l, 
that tbe WBfi~'" and lbe in~re-.l hate ltt 

immeu,,", ..!n.nlafe o'tllr the .,If·(,,rti!ilted, The We.wrhao­
t~.Jareinreri"rtoth.intu\'~lb,.allltll'6l.rifle;L(\titis 
klp>""\oortainllintifti>eyh:l..l bocn.ll<J"'l~lloll'Oongro.dngbr 
Inolh"flllODlh,thef<Jrmef,mnldbaveOODlI>lctel,.lJcatcntbe 
taU.'. 

A, ' ... lauahundIilll'll!lOC ....... OCthe _ throe k>ill,frum 
which the foregoing "lanla h&o.l w'n r&i8cd, theee 'Wtlre.own ill 
thrteinr>g,<&raI1dln.!"'lj.>.inin«ro"'iDtbeOI'<II(n'01lDJ,., .. 1o 
.-rtruD wll6therua,),.theo<.o.·ei"'Ul'nbtanestlJefW1llu1fU1l1t1 be 
Dl'llrl,.lbe -.me &/I btt-.ru. Late in the antumn (S<JT. 13) the ten 
uU .... 'I'W!ta1l'treN"'ful1,. .. IeeI • .j out of eacla row,&Ull their 
hdgha _>Ired, with the following r'eII>llt:_ 

TABid LXXXIII. 

rd .... "J WoI_ (pi",." ,,-0"9 ito tM IIf'M 1"-'). 
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CROSS WITII A. FREl'1I "TOCK. 

The I"n Wadcr~ I'Jant.lK>re ... emgl.! 36'67 in",­
inlK.j~bt;thetcninU're...-lplallts.&I·27ioo!K.;andtbeteD 
.,If-f ... rtilieed, 23'81 inebs. Ttu. th .... lotlI of Illante treroall'O 
tr~-igbo.l: the WOItertliull-c.-J. plante "'tight..! 28 oun"",,; Ih .. 
iniere~,HoDDOOII;andlho"'lf-furtil""l,It·7,)ounl"Ol. 
Wethuegettllefollo-ll-ingralios:_ 

TheWOllerham-e~pl9.ntlsinhcightlotbo 
II('lf-fcrli1i~-d. • . • . • l1li1001063 

TIIO W(lIIkrham-c1'OfllOd pl .. nbi in weight \0 Iho 
N<!lf-rl'rti1i~.J.. . . . . . .. 10010 ~a 

TheWOAterhAm-er(llll!ll)dplantlsinbeigh~tothe 
int,f'('~~1 . •• . ... 10010101 

The\\"f,lI;terham-ero.edplanUr.in vci"htto tlHl 
inl"rc~I .. . ..... 10010146 

Theinl ... re~rJanUr.inbcightlolho lelf_ 
ferliIi .. l ..... . ... 10010 fil 

Tlte inkrc~1 planUr. in weight 10 tho telf-

-~ . • ~.M 

Hero tho rclative beightBof tbclnreulnUr.aronoarlytheJlOmo 
(",ithinthrooorfourperoenl.)ll8lrith tbo plnntls in Ihopou. 
I n",~i((ht Ihero ie a much grenterlii/r,'renee: IhcWCo<terhBm­
rl'Olll(l(l cxC()('ld tho 1O(l1f-Fertili8Cd bymueh ICfIII Ihnn tbey did 
h.,fnre; but tilO II(llf-r~rlili!JC(1 I'lantB in tho poUr. hali booomc 
ldightIy with(lror.l, l1li locforo stated, anJ w~ro in ('()Il8CqucnOl) 
unfairI111(i::ht. Th(lWcstcriWIl-('n.eo:ll,lanbiarelll'reinferior 
in"'ci"htlOthein~I)I.nbiinamnchhiltberd£.'g1"l'e 
than in tbtl pottI; and lhie appo:.reddll6to tllcir b"in/l;much 
It-. braDehod, O'Iring to their Dying I'rmiDatw in jm!IIt(,f 
nnmbe .. and conecquenlly being much crowded. 'flK.ir 100Yd\ 
"'~reot.brigh~rgroen than U><*Ioftbointere~ano.l 
eelf-{crtili ...... lplant&. 

JI,lwi .. J-'r:rlilit1tft~ n .... Louo/ PI(lIlU.-~OIIOortbeplants 
inpobinlh&gnltnho\laeevcrprodu«daCIIllllulej an,lthisma) 
h8l1ttrlbutoo in chief part to the escJusionof lIlothll. Then)­
rorethcfcrtililyoftbethroolotaeoullibcjudg",lofonlybytJlRt 
of tho planlll growing out of lioofll, which {rom loci"g left 
unoonrod W('f(I prob&W:r c:J'OIIII-f('rtili!JC(1. The "Ianle in the 
thnl8ro .... 1\·cro ex&ellyof Ih<:!<'ameagu.nd had bocnlnbjocted 
toel ... lylimilareonditiODl!,aothatan1di/r,'renoeiu their fer­
tilit,mu.dbeaUrihlllc.:itolbeirdilrel'('lIt(lrigin;nlUD('l"tolhe 
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CIl.U". 'I. 

onel<.>tlo-rna:oJcri".,Jf"'lIDplant • ..u-r~rt.i_1{"'f<Jur,-'n· 
tiOllS.D<I~ne ... _lwith.fl'(lolhlltock;tothelll!l('JOll«lolllo.irq; 
duri"oJ (rum piAIlt.. of the .me olrl elock illwrc~ for tho 
gt'lUIratiol.-;aa'!lOtbethinJlotbei.nalkri..wf'romplaola-.:\r· 
fertilj,o.! fil't 6,,0.-rat,-. All tbll .. ~, _ -"1 
maturo .1lIl IJOlI:I(! ..... 1, balf-gro.u, weN ptbe~, munted, .nd 
weigh'"l {rum the t~n tlDe!\~ plllllta in IlaCh of tho throe ro\\'~. of 
wbich tile _u='olll aD<lweighta t..'t1I alre.dy boon Kif.·n. 
~ int<n::...-.II>IaD ........... t..'t1I _. were taller aDd ~ 
&id" ... l,!,~rit·rtl .. ntbll!'lanllloftbeOlberhroluta,aodlh<-y 
proJu,,·,I. groakr IItlWber uf capaulo. tllAD di,l e'-en the 
W .. t.:rhlUD-e ........ lpla.nta; .n,lthiama1be.UriuUt.x!. tatho 
Iattcrha"ingJ:f'l'"'_ert>..-.J • .J.I>lIbein&in~ __ 
btao-h",1. 'fherto(.lftlhe • ...,I'AICI' ... tligbtofl.lle<lualnumborof 
cap<uhlll fl\>m _-h 1,,\ of 1,lan'" ..-r'nl~ 10 bo the !niroot IInDlI:uu 
ofe<>m!OU'i...u,utheirweigbta ... illha.-ebecnddonnl,..,l"hietll' 
by the nlHnber of the i"",lud. 1-.... AI the int"rc-.I I,lanta 
went t.U.-r 1.Il,1 b<.".r than tho piant..of tbeotller lwo loU., it 
migbthue been crported tMl tllefwould bAveproo.llK't'dtbe IIJlU-t 
orh~""",CIII_l .. ;butlhia""'Tc.,r..rrroml",ill(the_ 

The h-n tall"" WIlKI"rbam-e~ planta I'rodu • ....! 111 ripe 
.nduuriI'8C11 ... nl .... weigbiIll121·2 gninlt. Tb<'refuro 100 uf 
~hCIII"'ul.,.wouldhave"-ejibcdIO'J-lMgraill8. 
Tbet('ntall('l[Ljnterc~plaullll'fOIlUl'edl2'Jca~ 

w-eighi",76·.wJr'AlIM. TbereforelOOofw-fIII/WU1eI1fOU1d 
ha""wdll'hEd69-26grairu!. 

The Ll:n tallost ..,If..(~rtilieed I,lanb proclueed onl141 (,'1"".1011, 
..-eighlnK 22'85 paill8. Tbl'rcfuro 100 of 0- capaulel woulJ 
ha,*w.riI(bodOO-i9gnillL 

FroID tMaedata we gct the I'oIlowing ratioa fur tbe fcrtilitrof 
thethl"8fllota ... dOllllcodfromtherelati"o..-oighlllufan 011".1 
numhl'r ofcap"uieI from the Illlfllli Jllanb m Meb lul:-

W..t«ham~ plauta to IIIU·fllrtiliald 
planta .. lOOIo 4G 

WOlllcrham-=-lplanbtojnUirc~planta .. lOOIoM 
ln~l'lantatoaelf-rertil_pJauIll .. 1001086 

Web"ro_bo ... ~nttll('JinftIl(lDoeot'Cl"!:*with llOtl('n 
rrolll.r .... h.tocklmlboCD00 IhofcrtilitrofIJmnt...elf.fcrtUilll.d 
for funr aenenti<-. in eomparimll with planta of tbtl old ,I.",k 
whcuejthf.rin~or.lf·r('rtilioordrort!'te.D!'TI.ti<lllll;lbe 
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8()"-l'TIIcmanlh_,,]an"'haTingOOenltnlobefroelyl'~ 
by inf!()('t.; or 10 f~rlili.o th~ml!elvel. Th~ WIll<t~rh8m-('n:-I. 
](laDt~ .... ere a1110 much h.ller and hoavlcr plauil than tho .elf­
fcrtililolod,bolhintllcl>oblandopengrouod; butthl'ywere I.,. 
WI .... 1 t-..,. thaD the Lott'rc.--i ,lIant&. Thill Ialter 1'SlIII, 
b .. wncr, ..-ollld almom. C'('rlaioly ha'l'fl becou I'Cvel'l'lCd, if thl' 
l,wllls 1...,,1 been anowf.><i to grow for anol~r month, .. Iho 
Wu"trluun~wcro.lillgrowingTigorou~ly,whil.itbo 
Iut<'n:fI.wxlhadalllltWIt~tolO'O".ThiICUllremind.eURof 
j)'OIlOUle"·hltanalCJKOlUlolleofF~htcho!t:d .. in'll'bich plant. 
railOdfl'"macl'I:R"'jlharn;!8bl>tOC'kdl,lnotgro'll'highertbm 
th, .. lf-f"rtililed.o:r inlen:rc.al plant., but prodnooda greater 
nlllllher of eeed-cal"'uloa,whichMllwncda Car Iarg..lr a1'trage 
IlWDberofee..dlI. 
"'h~~ of fiw Flovorrl "'" lA, abow 71_ LeI. of PI ... II.-Tbe 

oriJ!jllatmother-plaul,from'll'hiehthoflTO.uoe6lllliTotelr.forlililMxl 
I(tzu'raliolUwcrorai.ro,boredilllO'lmrll]080"·e1'!l. AtllOtimc 
nil auy ",~IM'tiou I'ractleod, IDd tho plant. "'ore aubjoclf.><i in 
NCb gtDlration to utn:mcly nnifnrm oonditio_ The nwlt 
....... in..me pJ"eTMm8 -. Ihllt the fIowera on all the eelf· 
':rtlii.<edI'lant.,both in tho pot. aud 01lC'ngmund,1I"cre 
at.,,]uWly unifn= in lint; Ihia being a dull, rather peculiar 
G.lteolour. ThisulliforrnitY"-l\IIveryliriltioginlholonR'fOw 
(If I'laulls growing in Iboopcnground,Ro.l titmoofiratatlra<'tod 
l!lyatttDtivn_ I did notliotiooiDwhich p:!'neratioD Ihooripllal 
eoIo1url~Dtochlugo.""tobeoomeuDif"rm,butlhllTeeTcry 
,,_ to believe that the change ..... ,.-.dual. The 80wen 00 
IIo,iotc"'~I'1an"'wereJDOltl.lyofthe_tint,bntDOt. 
1I<V1YlOowConn .. tllOlle on IholM'lf-fcnililltJ I'lant.,and nuony of 
thtom1rt!reJ:>lle,apl'roe.-hioll almOl!tto "'hito. Theilowcraontlwl 
"lant. (rom the en. with tho lIUfl'lo-flo"·crod. WIlIIUlrham . toclt 
"-CnI,AIl might haTO heen elfpecied,murh more pUf]'le and not 
1M.,]y 10 Ilni("rm in linl TIle .. If-f~rtililo...:J "lanil .... ere al.o 
I'<:marltahlyuniC"rmiD I .... ht ... judgoo. bribe (')'6; the iDW .... 
t--.ll_ 10, will'" tho W.whllm-c...-ll'lanta TariocJ. much 
Inbeigbt 

ro.·Z(IOTIANolTABolOtlJf. 

This plllDt Off.'NIl. curloua eMe_ Out of IU. trialswjlh c_1 
aD,1 Elf-f.,rtilillt...:J plauta,beloDgiDg to throe lJUooeWTe i;f'UW'l­
lioDI, iD OM 11<>l1li di.1 the c~ ahow Ally martcd .uperlority 
IDheiibtOTerthe~lf·ft·rtilieed;inlOtuoftbotria"tbl'y1<'t'l'e 
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'"I'f'01i.mat..ir twtual; and in OIW (i.t., io 11m !n.tjlChl'l"IIhoa) 
Ih ..... Lr.r,rtilu.:..II'Iaot3 .. ~re(O'llllt1111\11··riorlOlhilf~ .... 
In 110 euI di.1 tho tapmlet from Bu..-- r~rtiL*,lwilh l)(>/len 
rrom. ,lio.liudj,Lant rield ID.lnrlll<,re,aod ~'-ll"'r yia1JOO 
mneh r.,Wl:I" -.l. tbaa the tapmIM from ..,Lr-f.·rtiliIMl flo ....... 
But .. b,otheftu"'"ofolN!nrietr .. eNe~..-itbl><>llen 
froUl A .Lil':htl), dilf,'n:lnt nnetr, which had ((I"O"·n nnder 
iI()lu .... hatdlll"'l"C'nt_ditio~-thatia,br.rr.h.toclr._lhc 
_lIinll'! d.'rl'l"~~1 from 11Lia.".. C1~",1 in Iu.',ill"ht .0.1 we"l,t 
t~rl'"mth ... Lr.f,·rtih_llIowe ... in'II(oxI"",,"lillloryd,-.r;ree.. 

T"'('I .. tlflo~",oDIIOUlel'taDt.lollheOOl1l1llun\Ql_,nUaed 
froml)ul"C'llMI'li~", ... cruc~l wilh"oIlIDrromad\aIiD..t 
l,iaDtof tbe_l"t • .oo U- produoed "·Otaprrow.. T .... I'I"ll 
l\o1rrnontbe_plant._rel1-rtili-.l..-ithlbcoirownllulle:n, 
an.1 """,1_1 tk-.... tapwl& Tba _ill in tbe ten n-I 
eaJllllll .. weigh ... 1 81·1 grai ...... hilOJl too. III teo ollhe aelf­
r~rtil"l car-ut- ~IKbed 47·fjl gram.; 01" .. 100 to 100. TIle 
mu~b r-" r producti"-,,- 01 the .. If-l"M1i1iB1 than of the 
~I eaJ"'nt.. taD lwdJy be attribute.l I() cha_, .. all the 
CIIJlIIuJtlAoCbothtut.wcrereryflneaiidhMllhr_ 

Tho.....u.w(,I"IlI,lacWonllUld,.udll8""ra] I_in ill .neqllllJ 
irtaWlo!j:;t;rminatiollwcreplll.lltOOontheoPIQlWI aldet or throe 
pot-. TI,e ~mll.ining.ns were thielrl)' .,wn on the t .. o lidet 
of I'ot I V., 110 that tba l)!anbl in thit pot"""re milch erowtild 
Thelalleooll,la.ntoueacbDJeol~hpotW&t_ul'Oo.i. Whilst 
the pl&Dt.werequiWlyoungthefour"Jle.tc~plaota 
.n:rapoI7·87lncbel.and the four talle1t",f-folftitil!.od H·tr1 
inebelinbeight;orMIOOtoOO. Tbabela:bt..tth .... are 
gi1Vll 10 Uw lwo Wt-baiid columua 01 the 1II1o..-u.. table. 

Wht.oo In full flower thetaiitlAt pLalllaOO _h IIide wmllIPill 
~ <_ the two rigbt-band coIlIml18). witb tbefolJowing 
relUlL Blltl..,uldltatelhattbepot.....". not.!arp«lOllgh • 
• 1b.1 tMI..a.nt. 1MI'tef grew 10 their proper heiibL '!'be rour 
talte.t.r~plant.IIO ... ~18·3.1Jl,lthe'-'urlall8<\ 
Ilelf-rl'rtiLiIIed pl,lIb8'2·1JiQCho. in beight; or as 100 101i8. 
lu.llfourpot. • .telf.furlru.edlllantllo1fel'Oo.i before any one of 
thetmooo.J. 

III I'ut J\'., ill wbkh the 111.1It. 1fere 1I.Iir('lI"ICiyerowlled,the 
twolot ... rre.tlLl'IItequaL;.rnlultimt.It'IYlhelal'-'c~ 
plAnt H.~.,J.,"ll'l. trifle the tall(JIt IO!LHcrtm.od I)Lant. Tbit; 
roeaLLWklmymjll.lan~.,.. ill the ODII 8"ftillratiollol 
Pt:lnn.ia, iD whkh the IIelf-fcrtiliel pLaot. were throut;bollt 
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TABUI LXXX.'\". 

XWi".,..,aboi .... ", (l-'r.tGtJo""",;..), 

~ _bot .. , .... 

~,,"oI"l'ut. = .!Ot,~~~1 = I .. '~t.::!.-
,'m l~ I":."" I I~~ 

-,,-. ---.• ---,-, - 1--"---'-'-

~I~ ':' ::, I ~:-

ilwirgrowthtall~rtb&.othe~inalllbOIIOt.CJ:c(!pt. 
in the erowded 000. Acoordiu .... ly.llotlu:'rtrial ...... 1lU.\1e, Iud 
.... me of tho IllWiO cro.JeIl and f!elf-ftrtililll'llllOOde of tobl«:o 
1\"Cfl).!(Iwn tiliekl,ou opJlO'lite~idl'tloft ... o addiiiolUll ,)Ots; tho 
I,!anls! being left to grow up mnch cr<)"\I'ded. Wilen 111('1 wero 
bct"o\·C('u ISMail inchc. ill heigbt thero "\I'M llouifJU"ell('(! 
ldwocn tho two IlidCfl, nor .... 1\8 there auy mackoo diff,rcuce 
... h<:othe l,laut.had"rolmaJIlallaJItheyroultI.;foriuOllopot 
thet.lkilltero.edplant1111.126iincbeeinheight,l.DduCt:<ucd 
l'y2 in.-h .. tilolalleolt Ilelf-fertili8ed pllll\t,whilat in the other 
l..,t,thetall.!lIte~I,lantwaa5hort"hy8Ijll<,bCllthaolhe 
t&lllllt-=lr·r.rtililulplant, ... hich ..... 2"2i~llOIIinl"'4:"ht 

.. h the l,lan" did not pow to their proper heil(ht in too .1'0<"8 
fmallp..olaiuTableJ.XXXlY.,fourc~ anti. f"urllclf-f,rtilw-d 
]dania w~re n.iIIed from the .. me -.I, lind -"tl"1I1,lanto.t iu pain. 
OIlloool'1)(1SiteiPdetoffonrvtrylargopot.roulrJll iugrirhl!lOil; 
IIOtMttJ'~1wcrenotCJ:poI(ldloataUae'l'erornntualOOlDpditjOll. 
Wh,n thCllO plan ... were in Howcr I negleeled to m<'AIIUnl tlLtm, 
I,nt re<'()rd in my uot~ that all fOllr II!lf'f"rtilited p18n~ n­
« ... .J."'\ in lldp:ht thutollrcl'OAAedl'la!)~by2or 8 indite. '\'0 
h8 .. e"'~n tloM thnftow~nQ"th<loriginal OrlllU'Cnt-plallb "\I'hiell 
wt"r!l("n ... "d .... ithpollen tl'OmadilitilletplautyielUe!lmu<'h f~wcr 
1l:'<..Ja IMnlhOflCfcrtili.aed .... ilh ihcirown polll'll; and the trial 
jl1m given, 111 wcll at that in Table L.'\:XXIV., dlOW' lUI dearly 
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tbatthep1an\.lraOO..lfromthee~-uwcreillr,·ri"rin 
height 10 Ih"", from the eet(·(crlm-l. -'-: but only wben Il<" 

gre&ttYl"l'OwJ,.J.. Wh, uerowded.ml thtl .. ul;...·ted tol'1ll')' .. tcre 
oomJX'liU,,", tbe cn-.l and Mllf·tCrti1iMd I,lant. ~19 uearl,. 
equatin hcighL 

rr-J ,."d t<lJ-/.r/,1ittJ, Pla"u if 1M ~ GntVClliOfO.­
TweIToflo ... el'lonlhoc~pllUl\.lo1the l .. tgeueralion 
Sl'OwJnKililhafourlargepollljWltm(!lltionad,"'c",c~with 
polleu!'rom a c~ plant gro ... ing in ono of tho other I'ot.; 
And twclve flo ... ~ .... on the IIClf·Ccrtililed planUi 111'('19 fcrtiliMod 
",ilh t1",]ro'Ol'll )lOIlcn. All th_t1o,","orboth loUipro­
dll('('ooi illIG C*JlIIuIOll. Ten of thotrOlMed el.JlfIUIMcontaiood hy 
... eight &l'~l gralBi of -Ia. ADd ten of the _If·fcrtili.el:1 
caf"llllel87·i-l~;(M'M1OOIo'll. SomoolU-leedsin 
lUIetjualsta,*orpJl"fllinatDnwerepIant..dio)JailSoothe 
0pJlO'i,*IIid .. ofIlTlllargepot& AgoodmanyoftbGc~ 
-'- W!rmi .... W loerum the _Ir.r~rtili...,d, and 1Il'TO of eoune 
.t..d.Thel'l&nttth .... raQed1l'llnl_urcd ... heD.o't'llral 
of them we", iu fllU flower. 

TABU LXXXV. 

~.=~I ·It-::.""-
, f ::1 ':1 . .. - - - ----

II E' ~: 
111.---1 ~;t ~ 

- --I 
8~1 

'" 
::1 
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The th.irllO.1I ~ I)h~nla linG .... cm;;o 8:/'S::;, and the 
lhirt~II~Jr·rcrtil~JllUlt..at·8'Jiueh .. inhei8b~;0I" .. lOO 
to.)t!l. But it would bo ... e..,.mueh l'airer I,lan tOe!lcludo.lI 
thes"'rvooplaulllof onlylOinchllll Rnd under in height; and 
in this CIllO tho nine rcullu.lling eroM,l(l pianl.l ... ~rago 53'Si, 
an.! the .... '·~II roma.ining .If·fcrliHIOd plants 51'713 inct.e.in 
hd,ht,or" 100 to 96; and thilidilY"crcneo is., amaIl that the 
("I"OPOdUldlllllf.f~rtilml]llanl.lmRybeooDl!idered .. ofeqnal 
height-. 

lnadditiontothCllOlllanl',threoeflllk'd I)illnlllwo;ro planled 
lIepan.telyin t"roolargepota.r.nd Utrcellelf·fcrtili!led.plantllin 
throeollier large pola," tbat they were not cspoeed to any 
oompctition; arid DO"'" tho .... If·fcrti!iIed plant. excooded tb, 
u.-.I in height by R littlo,for tho throo cl"OOlllOd ... ('rnged5S'~J1, 
an.ltbetbroellllif-fcrtiliteo.l:;9·16illCh .. ; Of 118 Hill to 106. 

r..-J,.AOl «If-l.rtiJiMJd /'l,.aA of Ill. 17tirrl a ... rr¢ ...... -,U , 

1Ii6hedtouocrtain,fintly,wbethertb<.ellelf·fertil;.ooplantllof 
the lastgcncnt.tion, which greRtly aooodod in height their eroaed 
ul'ponentll,wouldtralLllmi\tho8lUllf!tcndencytothoir offspring, 
anJaeoondly,,,bclherthey~the_l8tXua]oonlltitu· 
lion, I llelected for uperimoml; the two llelr·rcrtili.oo planu. 
marked A aud B in Put lll. in Tablo L XXXV., .. tbcee h-o 

TABU: LXX-X\'[. 

f,·i(dia,.,.~Ilt(T1r;nlO~""'). 

St.IIi~frwAu..1VJI·ftrtiJ.;.dl'la.u.A;"I''''I1I .. 
TaUo LXXXV., of Ih~ l ... t or ~ G.-.nnli" .. 
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1I"ertIof _rlytwtul bei~ht.1UId "ere groall,.lUperior totbdr 
~~ Ollpol>PDt& FOW' ""wen on Mocb r\aut _re C"rtililMol 
,.;th tbdrO'lfIl)l')I1.n, and runr other1 on the _me pil.nUiwent 
c.,.oo willI poUen from one of tho r~ plant. p111II"ing In 
aootbl'r pol. Tbill),lan diKel. {/"Om that I.du..,fQlloweoJ,in 
.hieh .... lilljl:ll from ~ I'WlW iip.ln c~, ha ..... beeD 
oom~roo.l with .... lIit1p from 1It1{-f('rtiliel!d [)!ant. &gain .elf· 
fcrtilif<d. The _Ill from the ('_land .. If-fcrtiIUoed car .. n1e­
or tho ."'no .. hro ,,!l.lIt>1'11fCnI placod io lII'pamlo watch-gr-and 
C!OIDp&rI.J, llUI WCI"II n"t wci!l:bed; .Dd In both _ t~ {rom 
the c_l a.pau).,. _mtod to .. ratlM;r It. Dume~ tban 
thotoe {rum lba .1(.,. rtiliecd C6po<um.. TbOllll -tl...-ero 1,1antOO. 
inthe\llluIIJWlDOr,an.Jth()ht>4:ht.orthec~.uJ.·1f­

f,·rtil_l-.llinp, WbulL fully vown, are ghen In the I'recctlin~ 
and f"II< • ..-ioll: tahle, LXXXVI. aDd L..'C.'{XYII 

Tbol .. veD~plan"'intJUlII."'tol~t .. otabl".."Cn~ 
!l:;"2.J,&n,ltbcK",olll:l{·r"rtilaJ79"6iod .. inbcigllt;or .. 
100 totl.'l. In balf lbepot& A cro:.od plant,and in tbe olhcr 
haJr ... lf-ferliJ.Uoe,IJ'!antf\owcreo.lllrRt. 

W. POW come to the -'til> "'* .... from thoothu paft'llt­
"..,~ 

Tuu LXx...XnL 
-'''i~.-",...t,,''''~w ... (TlIinlO","",Ii{Jfl). 

& .. 1/ • .,.1..- II .. &J1-Jrrlili..J P£".I n ;11 1'<11 1// .• 
TWJ.J \:\ \:r, of 1M h .. t «.'v, .... O~H'ral'_, 

--< 
U. 

,-,.--1 
I~I 

", 
"I 
"I 
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TIle _ n-.I rJant. (lOr t.o of them dif'oll '-a~ 
ro'7t1 If\(',*, IIIJ lbe nine IJelf.fcrtiliad "Willi 71'8 lnrbel ill 
heighl; or .. 100 to bam1101. In fogr oal of U- II .. pc>t-. 
a _1(·ft.rtil ... 1 rlant ftowoered W>n 1111 one of It. ~I 
r!ant.. fIolbat,di5-reJ:\U1fromtbelMt_,lbe..u·fctilill.J 
pWit.are InlOmll"",pectllalighll1luperior to tbe cn.tod. 

1f 1lf.nowronBid~rthtc~andJIQlf.rcrtilboedpllllltllortho 
tbl'lle ~Uo .... we ftnd I.Jl m:traortiilW7 di~n..tl In lhdr 
rot.ti"heil:btll,lntbellmgetll'l""lUnll,tbet~J'lanillW('re 
inferior tothellllf-fortilieedaa 100 to 178; and tbe ftow.1"I on 
theori!tilltolparent-plantll'll'hieh'll'creero.edwithpolJenrroma 
dj~tinrt "lant )'iehloo mneh fewer -u. t.lwl the 1IIl1t-fcrtililtod 
fIowcn,lnthe~oflOOtol60. Butlt •• .,...r.ct 
tWlhe ... lf-ft..rtiJi.dplaota, .. hieh_wl>jededtoTf.'l1 .... .". 
CIIIIII~Iiti<1ft with the m.ed, bad (III t.o 0I!ClIIIi0m 110 II<I.-.n­
tapt.n'er them. The illkriorit, of the e~ll'lant.oftbillll ... t 
J"Ieralion OI.lIno\ he .Itribni«l to lb, Immatnrlt, of the -.ls, 
l>rlcart'lu.llloamJna:I~; IIOI"totbe -u~ d--.I 
oriDlIl1 waliz!jllf'Odin_m.csr-ule,furthe_lenllloi 
the ten ao.ud. eapllUlOI were mingled klptber and a fu .. tIIkell 
b,-chaDl'efOrllO .. ing,lnlh6I1eron(lgencralionlboe~and 
leJr-fcrliU.od pltntll.ue 1181"11e<Jualln h~lfI:ht. In the third 
pneral.ioo, e..-J. .00 IIIllf-fcrtililllld ~ 11'('1'11 obtained from 
1WO IWlaoft.bel't(rriolllgeneration,lIldtbe-'.linpraiaJd 
fromthtmdilrcrodn:rm.a.rbbllinl'OWltillllion;the~lintho 
__ fRt.'ild.ed lbe IIIllr·fcrlilillod ill hcightin the ratio of 100 
tob3,a.n.lIDtJ.other_Wlftal.mo;.t.fl'Jnal'l'bJt~ 
bet~tbetwolota,ru.dat the_ tm.!rom two pia.nlll 
pu~lntbe_pot,Uldu.ted in~1'IIIIp«'t alite,'" 
1I'CIlI .. theCtltraord.inarraupermllof lhe.,lf·ft"T'lili.ruofrr 
tbIt~I,.Ian~inlheftrwtl!'rlf'fttioa,~.n.J~r, 
-.k~rnebeiie" thtt_indiTidnalaoitbe ~tq>('ri, 
clikwa m1ain uleDt from othmIin thetr IenIaI dlni1tel (to 
_ the tmn _rlof(l<l by Gartner), Iik .. dOllei, allied IJI(Il'iet of 
the 1JIUn(O gt:nllI. CollllllqllcnU1 if two plM~ 1I'Weh thUII dill'~ 
an. «t-...i, the -ninp ,nfti;r and forO bellen by u.. &om 
the ,,,If.fcrtilial 8o"c .... in1l'hkh tbe.eJ.utl elementllareof 
the _ nr.ture. It ill knoll'Il" that .,.jlh our dotnmJo animalal 
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rort.lD illllioiJuala .m Elm.llr iDCOm,_lible. &lid ... iII not 
pmdUl'flofliol'rinR,.lthougb r.rti!cl with Olbtr Individual&. Dnt 
.. "h ............ baa -.1 ..... _ ... hieb bel ... more dowlroo oar 
r ..... t 0DIl." it abo.n.-. tha~ in the gftIl1& !\iaotia .. the.....n. tiot 
dd. r in their RlMI alIInilio .. Ue ~pt'ri"*'ted 011 a", 
Tario " .... of the common ">baooo. and J'I"OTed that tbtr_to 
Tlltiol*br ... lOwio,:thatthtor ... erepcrfoetlrrortil" ... h.Dn;l­
ol'rocaUr cn.OO; but one of th_ .-.ridi ..... if u.ed either .. 
ther.tta.;,rOttbemotbo.r ..... _~ltiloothaDanroitheot.benl 
... u~withaWiJel.rdJ,W~~ • .\".~'i_ Aathe 
dilli,f(utnri,ti""lhlW ditrer In UI~i:r Rlua! .muilica, thenl il 
IlOthlng.ut"])riai"liuilieiniliI'lJu.laoftheMmeTlriclr di tf.-r­
ine:ID.hb_rlo.an,bI~ 

TakDc the ).'Iaotll of the th ... gmenlkRM altna'Pthn. the 
er ...... 't.ho ... DOllIpcriurilroTerlhe .. lr-r..,I1JIu....J •• od. le-n 
ICl'Ouutforlhi.r..et<mlrbrlll llpoaiug lhat .. ith thilt IJ'I'CI ..... 
... hiolb iIt pcrfeetJr.tr-fertiloowltbout i-e, W. moort of the Ind;" 
TidualaaniDthe_oooditiIJII ... thc.eoftbe_nn.lr 
of the I!QDllOOD J.a .nd of • r,· .. othR DOt;", planta .... bio .. h 
haTe been ..,Ir-tertil~ for ¥OM1 poerationa. LD Reb _. 
c:ro. betwtIeU t ... o Indfridoala d .... ,. 110 1fOO(I; nordoa it in I.Ilr 
eMIl, um- the indlTiJuala dilJ,'r in general t'Onatitntion. either 
from IO-CaUed tpOIIt&IIeons ..-aNUm,or from tlMir JII"OII!IIiIonl 
hi ..... '-' 1lIt;eet...! 10 di&:reut cvaditic:-.. I hebe ... that 
thla"lhotrueUl'l&natK>ninthep_tiDltaDOll.hoea~.u 
we ,hall imtnI;ldialllly Me, the oIfsl'ring of pl.nla, .. l1kh did oot 
ptOIIt.tall brbeiDc=-i ... ilh. pl&ntolilie __ a&oclr. 

proCU • .1 to aD at~ dl>tt:ree bJ • erwI with a aliPlir 
dilereollllli->1Int."lr· 

n. };§«/, 11/ .. erw. will" frt~ SIod-.-J )lfOCutlld .amI! K'ed 
of s ........ from Ke ... NJdr&-.t __ plan" ... hich r,-.noed 
• Ili&htl1 di.5ereat lali-Tarietr hum II:Ir former planta; .. the 
lIoweraWl!Nalhatie piuke.-.th" leaTell. little UlOf'IIpoint..,I,uul 
the plNtta ~ qlJ~ 10 WI. TlMlrefore th" ... haotlp in broIgLt 
... hich the -'-lillP pfned by lb. en. ('llnDOt be attribut .. .l to 
direct. inbentaDoe. T .. o of the plan. of UMI tbinl_f .. fcrtiJ.aed 
geue,.tion, i!'Owi.na In Pot. II. and \'. in Ta~ Lx,,,<XnL, 
... b.ich~iD ~ttheir e.--! OJ'l"""l'Ilta (u diJ tbo-iz 
p&reuqiD •• tillhi,herdl'fP"l'll)-...ereftrtil;.d ... ith l",tlMl 
£row. the Ke" IlIlIuq, that iI. hr. frslilioek. 'J1M1&111.<iliuga 

• 'n..~I .... J"tIaud,ZwtitllF-,,·17&t,p.~ 
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Ib .. raiwd_,kt'alk-dtheK_«'~ Ro!QeotbfTlJowen 
011 11M arne two pt.nc. .. ere lcrtili....t .nIh th~ir own pollen • 
.. "d the let>.llinp !.bUll niIed funa the loorth aIC·fen.d." 
,..n..ratiola. The ~ Gp!luBl'roduotd 1>1 IN plant ill 
P,.t II •• Table LXXXYIL. were pwuly_ Ii .. u...n 11M ..u-. 
f.-rtillllldr:apn'- 011 the_ pWiL III Pot '". the one liD."t 

t.lJ1IIule"'Ma~allelr.f('rtilieedoneibutll~_"I'roduced 
b, the htl c_d QJ1IIulet together u"'«\ld iu number tllOII8 
],rodu"'<l bribe two M,Jf·fertililJed QJ"f'nlM an the .me pll.nl 
Tbenfof'O" C .. r .. the IIotrCR on the parellt·planta .. re COD' 
I'(:rn'.\,a('n.o.wilh pollen from II fl'ellh tloek ,lid lillie or DO 
({'X><i; .. lid I ,lid D"I uped Ih .. 1 Iho o/f!!prh'g ... ould line r. 
otoivedan'beootIl.butiQth;.I .... 00IZI1'iet('11 111i1ta.t'D.. 
T~ m..Il.Dd ae]f·(..,rtru.J ~ flOlll tbe two plant. were 

Jll-loa .. f'OlI.IId.l.Dd.,ertIlll.D101thec~-s.o(both 
IN ",""JDIlIed beton! the .It.rertililed ~, I.tId proUuded 
tbeirl'lldk'let .. tllqulekerNi.e. Henc.DII.II1ofthe~ 
.. bl.dlobe~d.beronpaiDiuan .. lII.I.teol~ 
bwwreobtaiaed fOl' pb.ntmg 011 theorpo&ite __ ol.me­
INyce pot&. The two ariM of -'liDgII I'I.1IMII from the pueal­
pIallc. ill the t ... o Patt II. and V .... ere kept I(lparate.l..Ddwhell 
WlrSfOWllwerenICNllredtothetipaoltbeirhigbe.t lea,., .. 
IIbowlliDthel'ollowillfidoubielable. But .. the"" .... DOllllifonn 
dilereDIl8 lnhe!tlhtbetWftD the~andl(l]f·r~rlililled _d· 
lillpraio:edff'OlIItbehro lltalll .. theirbcighta hue IlI!t'Jl add«i 
Iof;IolberluQlcul.Unglhe .. vcngl'L I.bouldillale that bribe 
Il0l'';'1, lila! r .. u o{ .. large Lueb ill lhe pGeDho.., .1'erI.I pll.n~ 
ill lo.>lh 11M .me. 'ftI"O IIIIlCh iDjllr«i. T~ 'Wcrt .. t <111011 
_redt.og(llllCl' ... illltheirOVpo:ll*ltland&n,.....ro.thru'"l 
.. ...,. The othen were 1<:1\ 10 gro ... to lbelr full beigM. aud 
.ere ~ro.l ",beD In flower. Th;.l.<ldJcot_uotl (or till! 
..ulwlgbtol_ollbe~;bul .. allthe(ll.i,., ... bI!tbo.'I' 
-,partir 01' fIlU,powo,_-.um .. tthe_time.tho. 
~_C...".lIk. 

TbeaTeJ'l.jJehcightofthet ... eaI1·liI:c~JlI.II"'llIthelis: . 
...... vot- 0{ the two .ne. ill 63'23, .00 lhat 0{ the twcnty. 
tiJ: ... ll·(trWiIIed Jl1a.n~.041·fili!l<'bel;or .. lOOtoCG. The 
_periori110C the e~ platla ..... Ihown In .. notbel' .... ,. 
bln"'errODlloCtbelli.lteenpoa.~Jltantfloweft\(l 
betoru •• If·fcrtil~ one, with tim UOOllllou of I'ot VI. IIf the 
~ .. riM. III ... hiclJ the plan.te 011 the two Iio,IM h~nd 
"'u1~1 
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Tuu LL'{xnu. 
Ni«/l"'_Ialw:ra. .... 

Oau.n. 

1'1<"," "._/_1 .... pu.""ift.w 7liN &I/-1'-"Q_ 
O",,",lioII. ... l'oI, 1I.1I11d V~'" Tub14. LXXXVII. 

Soma of the remaining teedlI of both eerieI, whether or not. in 
.. fltate of pnniDatioo, wee thkil,. .:r&'l1 Oil the oppc:ailo ad. 
oft.."...,. Jarppota; IlIKl tbe mhighfM plaD.tI 011 eIIOh IIide 
ofe.ebpo& ..... lDtIUIlftIdaftvu.,-t.dIfQ1rntoDIIUI,thair 
full heigbL Bui their belght. ~f8 mocb u. UWi iD tbe 
formertrillll,01l'ingto Uleirtlrll'8llWllJ'crowdodoonditJon. Eyen 
whl.lat. quilt! 10\lDg, tho ~ -tlillgll manifeatl, bad much 
broader aod fiDIlr lea .. than the IIIl.f-ratlu.d -map. 
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:X_""'~ 

PI .... u"c.w._~ .. tM. ... TGWtI,XX.tnll .• 
h'vr-".rertWI,~.J '·"'1110 Is,,- pm. 

'The lwelYO tallMt. e~ planta in lhehro pot. bIllon~ 10 
tbat1l'O __ 'TengehcreSl·t.8,.odlbeh'elYOWIett~I{·f~rti-
1 ~1"l.11ta l7 ·21iDCbeliDt..ij:;bt; 01" .. 1001064. Tbeplanta 
00 both aiJ.. when full, grow:n, IIOme time after UIf"I had been 
-m.wueculdowueloaetolhegroondandweigbed. 
The twetyo ~ planta weighed 21·2,; 011..-; ud the 
tn.lyoael{.b"tiliaedplantaOlllI7·8S_;OI"iD~hl" 
100 to 87. 

The rst of UU! n.-J. and aelf·fertill...t -'a &om the t1l'O 
J'*=It-planta(th,_ .. iutb.laootaper\mellt) ... ~oa 
U.lat of J 111, 10 {our kJag panJJeI aad aepualclroon 10 rood 8011 
io tbiopPll poand.; IIOtha,tbe-ru. __ re DIX m\;eetcd to 
&D1IDlllal_petitioli. TbelUm_rwuoret.andunfarourah!e 
fIN' their growth. Whilet the -'hop worn "111 _11 the hro 
-tro .... had.elearadnotageo ... ertlwt1l'O .. If·fert.iliaed 
rowa. When full, gro_ the Iwanl, tailed e~ rknt..nd 
tile !wetJll tall_ ~Jr-rertili.J. plant. were .leckld and me.. 
IUrI!lotilhel1tborNo'fCmborlothem:tl'llmill"oftooirl" ... ~, 
.. Ihow:n 111 the following table (XO.). or the twmtl e-t 
rJaag. t.,."..."b..:llowered;whil..tollhohrmlllG1f·i!rtiliaed 
plal,b._a1..-hadJl~ 
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TilLJI xc. 

J'ln~ mUttdl_ IA~ _ -..4 '" ;. tie "* 1 _ _ pni-..t., 
... ,-.lrydrot-l, •• tAcoJlt"gnltfwJ ..... ItflI'O_,..I • 

• dw 

r.-I'IAU,TobIoUUHL '-""'V.T_I.XXXI·U. 

..... - -.~ -- PIaaU~'1oo 
,~ f_lIHl'_ ,- ' ...... If.I-n!. -';-1 --,,- ,- "-~~I '" ~I :1 31, 

~r '" 
'" I ~f .. !!I 

~I " 2:;, 

:;1 Sf ~f .. - - ---

The twenty t&l1~t ~ I)lang here ..,c,. 4S'H, and the 
l'n·lll rtnllOB.tll'l(·f.:rlilisedSS"2Inehe.in helghtj or at 100 to 
12.1'bc.eplaut..fterbeing_und'll'ereeutdo'lnlcloteto 
tb,grollll'I •• udtbet .. eolle~p\an"'weigbedl!N·71i 
oaMel.andlbetweoI7ae1f.fertrn.edplaaul23·2.:illUflC'l!t;jof 
at 100 to 63. 

Tn the three preceding tabt .... LXXXVlJl., LXXXrx., and 
XC., .. hne the meullremmu 01 ftfty..u: J'luta <kriTtd hom 
lwo rl*IIW or the third ItIr-fertJu.N ~tiun e~ with 
poI\etJ.from .. rn.hlJtock,andollifty.u: l,ianuotlbef<lUJ'tbMlf. 
fn1i1Uoed jNlIIG'&tiOll deriYed from the _1M two J'lanla. Tbe!Ie 
~I &nil .. M·[crlilioleJ plallu were ' .... /111 ill throo dilf~renl 
.... l',M1"ingbecn put. firstly. into nlOdc .. lely clOIIe rompctition 
withollO'llOt~rinpo\.l;l8OOllIlly,hl,.jogbe!oD'Dl>jeMOOl.o 
u>il"",",orable oolldjliunt and to ye,y 111"/11'0 eotJ.lpetitiotl from 
baing greatly ~ro"ded in two JaI'J(e )101~: Ind tllirdl,., haYing 
belllglOWll.,paratelyinDPCQllld~gronnrl.lJOlIIIllOllo 
lu6.r from Ill,. malual oompetJti'Jn. III all 1'-~ the 
~~ plInq in t«h lot ... ere grail,. mpenot 1.0 the lleir-

© The Complete Work of Charles Darwin Online 



CYCUliIE!i P£RlitCDf. 21,) 

fertil-.t Thil 11"" WWU ill .. ~ ,"YI._Ly the arlier 
rrmioation oltlle ~~ IIIIOda, by ~ mo.re 1'111".1 growth oC 
U.~IiDP wbiltlquile ,.Ollng. by the .-:r~ fIo_riDII' oC the 
matare pI&D~ ... _II .. by the ,",ale, beigbt wbicb tbe, 
o!timatel! atwDI!id. The IUperiorit! or tbec~ 1'1an~ .... 
!Ulowultill roo." plain!! wbell tbe t1l"0 Io~ W"en! wei,,:bed; tbe 
wcightofthen~plan\.8tothatoftMlelf-r\ll1itW:odillt!~ 
t l1lcro,,·doo. po~ being l1li10010 87. IJetternfdcnceoould 
budl,. be dtJIirod of the immtlllfJe advan\.lge dcri"od from a 
cn:. with afNb .wck. 

XXVI. PIU1IULACEiE.-OrculIu PCdICUlI.· 

Teo ftowen a-t with pDllen rro.o ,liI.Dta kDOWll to be 
di.tinctlllModlillP.)'itidoo.niIlecapllUel,l'OlIIt&iniagODID 
t.'fe~ 8<1'~ ~,with a muimum or le'f('Ut1-«1'ft:1I ill one. 
Tf:D lIo .. el'llllClr-fcrtiLiaod yieklod ~ight captUlet.,oollwlliDi OIl 
aD t.'fcRpOllI! U'I..oo.. 'With a muimumortweIl11-""e in~. 
1'hiIgi~Nal'lltioof 100 IoSSr"rthe a~Dumber oC-" 
per cap'ole for the m:.OO and .If-fertilDed, 1Io1rer., The 
fto'lftlnl lui.ng dOWll1raru., and ... the ,Hgm .. ItADd cloee beneatb 
tim anthe ..... it wight b~e been Cflpcctcd tbat polleD wonJd. 
b .... filll~Dontl~w,tod thattbe,.woll[dha"el)ocllal)Olltaneoualy 

IIolJ f·r.:rti!*'ti; but thclJeoo~cred-up plant. did DOt I'roduoe a 
IlllgIecaJ1'IlIe.Ou.tOmeother~ul!oo,·erodpJanlain 

t1~lIIlIegnlCllholllO produoodl'klnt1ofcatl'llllN,.ooIau,,~ 
tbattha Dowen bad l*!DTilited bJ''-.whkb oouId!.rdl,. 
failloCt.rr)'poIleu from l'lant 10 planL 

The -a obtained ill the_ jUll de.mloed..-ere pJa.ned 
«I -.nd. an,1 after I;llrmioatmg were planted ill pa.irll.-t~ 
~r-' &Dd thffe .eIC-CertililJed I,JanU OIl lba OJ;poRita aidN of 
ruUZ"_'t&. Wben lba.leutIIW('J'82 OI'Sincbel ia Iaogth. 
iIlclu..L.ns the ~talb, the -tlinp OD both IIde. were 
"'lUll. In the 00UJ1IIe of a month 01' two the m.ed Jlt..ntt bcpD 
to sbowa IIighl IJUpcriority o'mr the lelf-fertilised, wbich 
I!(:adHy increMOO; and ti,e ~~ fIo ... ered in 111 four)1Ob IIOme 
1reeb bcf"re. &lid much more JlrofufI(lly UIllII the llelf-ferlilieed. 
The t ... o taliNt ftO"-Cr-etCIId on tho ~1'OIII'(l(1 Vlt..1l~ in each pot 
1I"cl'l)IlOW lOOIlIur~.,j. a.nd tim t.verageheightof Lhe eigbtlkDll 

~1~$;~ =~::'~~btL~ 
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~ 9'49 inch& ARer a OOIIIitlen.1»e inU!"al 01 time tbe 
8eIHer\.ililled plant. fIowcrod,and lJe1"oral of their fIoWer-11emB 
(1.lnt 1 forgot to !"COOrd how many) were roughly mCMurod, lind 
theiu~bci&hl ........ liIUeundl:lr7·6iDl:tw:..;lOtht.lt.be 
Bowcr...temllOil tbe ~ plaDtII to tbc.eoo t.be IIIlf·fel1ili«d 
.-ere .. t lout ... 100 to 79. The r.8On ... by I did not puke 
mOI"l)Q&roful mC&lluretllOIlt. of thollClf-fcrtilillOd llilllltll"'lII,th .. t 
IbIl1Iookcdaucbpoorlpl!cilllCDatbt.tldelenoioodtoha .. lbc:n 
_pDtledinlt.rg\'fpott.t.DdiDthefollo"lling1et.l"\o~re 
them tlt.refully; but 1rlI1hrJ1 _ ULlt tltiIJ "'lIItJU1lylruatrt.ted 
bylOf01l"f1(/"'~l"-BtCDlB being Ihon prodllood. 

'l'~plautll1l"crelen.lll1OO1"(lrodlnthegnl(!nhol1M;"Ddthe 
hrehllc~ plautlll'rcduoed r,,"y Cllpo;ulel, 1I"bll..tthe 
hrch"ellllf·fcrtiliad plaDt. ,>mduood ooIy f1 "1't1 ; 01" III 100 to a . 
Dut tW. di!l'ercnae doe. not. gi,o .. ju.t idoa of the reJaU,." 
fcl1ililyofthohroloia. I c.:.JUntOO tho III)6(b in 0110 of thofinOilt 
CIIpBUlefloul.bec..-l.l'laDta,anJ.iteootaitwdlllTcnty·throe; 
whil. the !llJ<JIItof Ibo five eIIpBUlea I'rOODood by theeclf­
fcrtiliecd pJant.loontainod onl, thirl,-lIvegood leeds. In tho 
otbcr foufCllfllU10IJ DXlIItoflhollOOlb"crebarclyhalfllllarge 
III thole In l!Je c..-lcap' nlc&. 

T.ull .• XCI. 

----
h ...... 1_ " , 

1~ 1 g 
--,-,,---,-:,-i~ 

10 1 0 

III. U :1 
--,,-, - ----;;'-1 --.--

:g ~I 
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In lbeblloYiDc ,.rthe~ plaut..nOOnDllUl1 
tlQ""'" belQJ1l the .tr-fertIlYed borollllillgJe OlIO. The three 
talIt.I. lIo ... cHi'- on tIM c-' pl&lll& in.,h 01 the JlCItII 
were_ured ... 'OOWnln~XCl. 10 PIIt.II&lld ll.lbe 
.,1,-·r..rtili.o.l l ll&nUl dtJ. DOl produoe II !lingle lIower-atem; UI 
PQt 1\·.CIIII10.; &lid in Plltlll. llix,or ... hichthelhree tao.t 
'II1InI me&8Ur\ld. 

Tbe.1"e,.heightolthet .... cl.-a~ on lhe~ 
pIa.n".9·(I9.lIndthatoftbarourflo~ODlIlalM!lr. 
Iertiliaedpl&llUi7-S7int'-;or .. lOOIo1l. TbI .. It·fertm",d 
pIaD .. werem.ilM!nbleapoeilDCM, .... hilAtbe~_looked 
Ttl'71igol"OlUl. 

.... _= 
A..,..a;. ..,,1 ... _. ,.. .. JoN (pM .... aM /J-J-wl --'< .... >-Fmtl,.. t"'(!Dt,-11Te Iknnln on.arne 1,1an" of the red ... rlet, 
_~ with poIJea!'rom .w.undplantorthe .. n» 
...nMy,andprodlWllld tencsr-_; Urlrt,-_lIowatwmo 
Certiu..IwiththeirQWllpnlJen.andprodueedelghteencsfl'U1eL 
n-plant., .... hich ... ere po.-n in pot., in the groonboaae. were 
aTi&l!U,- in II 'ft!7 derilfl modilion. &lid the .w in both 
Itt. of CSpall!., tIIpIdall.J ill the IM!lr-rertil.-J. although 
lIumeroaa. ... 're 01.0 poor II quaLtl1lhat it .... "'tff1dJ!kult 
lo!kt'lrmine ... hieh weregood.nd .... bkbbr.d. Illlt .. ru .. f 
C'JQ'II]JjuJp. the ~ cs.-a t'Oftt.inod 011 lID lI~nge 6'S 
PJd -u. with II muimum in one or thirteen; .... hibt the 
..u.~ _IaiDed 6-OG mch ~ with II =uinlum 111 
oo.olrQlltI;)('D. 

8eeondl,-,cleftnflowcnOlilbered ... rict,. ... ereellllt ... te!l 
w\DaLY"IlIli&nd. rertili.tol with pollen rna the blue 1'IIrieIr. 
JI1d thilcn.eri,J(lDtJ,- m~b u.c.-llbeir rcrtilil1' for the 
Uo'l't'llfiowcn,-MldedIM!1'tDCSI*1J.., ... hlcbllOllta!nolODI.II 
IIYfnP twi", .. DIIUI,. good IIlf!da u ~rom. TiL. EI'7; with II 
lIIUlmolDiotwooftbeeapallBor.Yen"'-'en-.k. 'fbItrtotor. 
tt.e e-a eaJ1811lelrio.llJed ~ _pared ... ith U~ in tbe 
.........,.lr_rertilMad csr-n1aa. .. 1UO lotS. -n...oo.wen 
lllIo~it-oouaI,.larpr tb&n ~ from thee". between two 
ali~iJ.w.ofth._ red Tllriet,., &lid prmillaiOO lD~h_ 
hel,.. The tI"werson ___ ollila pI&IIi.I pn:duoed b,.the_ 
lrlw""lilhet.O)-(lOloIu-OOT1Iliet_(or .... hlcb~wuen.iled). 
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took .nn lbeir moth< r, .ad 1rt'nI red-«lkmred. Bgi 011 IWO or 
Ihe 1)1.1IU1 the /lo"'fn ... ere pl.iD!Y8t.iDell with blue, .nd to 
aueh.dcgroelnOIlIl ...... ,lOhe.hnOl!ltill t enlled.~lntillt. 

11 .. ~~oflbetwofW'l'£Oill&'kill!b.".,l thell('lf. 
(miu....J. were IIOW1I 011. the Ol'route llidflll of IWO I ... rp I)QUI, and 
the -'licgll __ ~ .beo fun,. pown, .. IJbOWD ill the 

two rollowinglalll.:-

1, .. -

~I 
"I 

IIf 

,­
"I ::1 

AI the rlant. of the 111'0 lot ... ani few in nnmber, the,. ma,. be 
mn lojcethcr rnr the ~nla~; bat I ma,.lIm IlaleUuot 
tbeheilbtoCthe...dw.-{romtheucabet'lf'fll'ntwoilldit'iduaL! 
oCtbtrMT&rieI,..10 thatoCl.beaelf·ft'l"lW.dplaIIt.oC'lhtred 
...n.,t,. .... 100 to i3; wbfo_ the heigbt oC the er-' c6pring 
!'rom thillt"'oT.l.ridiflll to thellelf.f.rl.ili11ed planuoClhered 
nrid,. it all 100 to 00. 80 llult Ib(oo ere. bet"'l'I.'n the two 
Yarit'''' i. bere -eo to be the moat .dnntapoul. The ..... eragl! 
.(!igbtoflllaiJ:e ...... , II'ianlain the two lou taken torttberit 
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4iI·~,aud u.to( tbellix .. lf·ferti.l*dplant.83·!!;; 0.- .. 100 

"''', n-lli.l ('~ pluta produond apoalA-.Jr h • .-oly".1 
lS~wbiJ.tthe..u:_f"""rt"_plaat.prod_.J(JQlyl..." 
« .. Ioo",&' 'fbere"thereforethe_ut ....... w..,­
dif!"·l"I!!INlnrertilitrbotwcenlbe~aud .. lr·rcrtilieuo..l 
planll .. in the l .. t¥llnn8,CrCJamen. which belonp to the earns 
fuullroftbePrimu~ 

Panna • .!."fUII. Drill1ora. 

("(I~. ollc;~a1;" Lo""~.). :no. ('ow/.p. 

MOlItor the lPfICiet it'! thiaJ'l'OIIA"" bctc!roet1ltd or 
dimorphic; u.t ill. the)'..-t two form..-OM ~tyled 
..,thahortN-,Uldtbeotbez-lbori. ..... yltdWith lone 
~. J'or oompk.te fcrtiliiatioD it ill -..,. tlld 
poUt. rlUll the OM Iurm Ibould be s,>pIied to the llij1:1D81 
fIltbeotberfonn; &J)d thilillelfeekldUllderlllllure byi.nad& 
Sldt~aud Ibe~l..iDpra.iledt'romthem,lba~. 
1'IlIk:d iepiti_te. lCooe fOl1Q" f"rlil_ ""th pollen 
froID the Mme fonn, Iho full oomplcrru-nt of IOed ill not I)ro­
d~; and hi tbeca/llloflOlD(l belerolrtrloo Jl(lnI!rano-'at 
all ill prodDOed. 81lt'h un~. and the ~Iinlt' J'lIJle,.I from 
them, I hue 0:.1100 iltf'gitimate. TIM. M'lCdlinftll .,.. ofhu 
dwarf"" and more or '- llterile, Iiko hrbrid.. I r-d 
_101l¥1tyled plallt. of P. wrif, .... hicb during four .... CII'<'lIO.iOll 
plIC!rahollll"'l bMa prodlMlld from il..lq:itimate uWon.I iJe. 
t-.: .. -,...uyIeclJllauw;\.ho,y.-ue._,in_~ 
liller-related, Il.IId IlIId beea .... l;ed«t ell the time 10 aiJlUlar 
eorditiuDlIP potIln the greenbotIa AtlOfll uthfoy .... cre 
~ti ... ted in th.itt JIIaIIl:M!I", they gre ... nil and ... e ... bNIlh,. &lid 
fl!ftile. Tbcirfertli.Jly_ ~ in the Ialrr ~I--, 
.iftbty'lrft"8~illll""bitlllltal.toitlflPl.i.JMl .. f .. M.iJ.M.t.J, .. 
l'IaDw 0( the lint illEtiti_te geueration ... btn lNM flOlII the 
greellhouw and planted in moderately ((0IIII "it out or doon 
II""' welt &lid "a'tnI hMItby; bIlI ... bon too. of tblll hro tut 
i1Ie&itimate ~nt __ "'en! th", tru.ltd Ihey t.et.1'IIII n:_ 
IiYlllyRerilealldd .. arl...d,Il.IIdn!mainedllOdurilllthefol1o,·mg 
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,.r,b,wbleh tinlll th"101lllhltoba'fll bet>omellOeMtotned to 
growing out of doon • ., that thel m~ ba'fll .-t • weak 
oonatitutloa. 

Uooer tilt. circum.tanoe.. it «emed adn..bie to -'-in 
wbat would be the clfoct oC legitimatell tro.eing long-llllled 
plwttof u.., fourth iI1''Ritimato~tioD with poUen taken from 
OOn-relaloo.l .tlorWtyh ... 1 plant&, growing undc!r dift"crwt eon­
diti,,~ Aoooniin811~fIoweraonpl&nttoCtbervUrth 
il1egit.iml.l.epDeratiOQ(i.e.,gro&~t.-gr&ndchildrt!norp1ant. 
.... hiehhadboenlegitimalely!crtiliMd).growing ... illOfOUllyinpota 
in the pceuhotae. W(!Z'C logJtiJ:lately r~rtiliB&d with pollen from 
u atmo.l wikl mon....tyled co .... ip, aDd U- 6owe" ;rielded 
lOme IDe capmkL Thirtl other 110 .... 011 the ..me megi­
tilNoto rlantt were fertiliMd with their own pollen, and U­
yieldedll8YflllteeneapluIOl,oontainingon.n,,,,erat;etbirty-lwo 
-'a. Thill is. high dl!&f'8t of fertility; higher, I heJie'te. lban 
thatwbien. pDel&lIJ'obtailUlwitb iIlegitiJ:latelyfertiI*d long· 
lSty\edplant.growingontoCdoonl.andbigberthantbatoClbe 
prerioIWillegitimalegoneratiOlUl,allhougblbeirlloWOl'awere 
f~rtilWed with pollen taken from • distincl plant or the ..me 
r~ 

n-twolot.ol-uwerelOW!l(fottbeywiJluotsermJnato 
-..ell wben plaoed on ban Mod) on the op.-I.e .eid0i or four 
pote,.ndthe~Ii~-..el"llthinned,.,tbataneqU.IIlnumber 
'lrerelcf\onthetwolidel. FordDOtilllOthere ..... oomuke(l 
dilfcteooeln belght between the two 1otII; and in PotUl..Table 
XCllL. the _r·fertilillKl planUi were ra!her the talbt. But b7 
the tUne that they bad thrown up 1OW18 fIower-.tellLl, the 
IcgitiJ:lately t~ I)iant. IPpeared much the flnett, aDd had 
greener and ~r 101..... The bradth of the largmt. Ie&f on 
e.chplaDt .... lIX'UUnld.aDdthow on tbe~plant.wt'nI 
on an Innp a quarlcr ofuiDeh (euetly'28ofan Inch) 
broader than UlmI on the IIllf·f(lrlilWed plant.. The plant., 
from beiugtoo much ('f(lwded.Jlrodueod poor and abonflowt!r­
IIemL Tbe two fl..t. on M('h aide1l"en:llDllUllred; the eigh\ 
ontbelfogitlmrou>ly~pll.Dt.I~.4'mJ,t.Ddtbeeigbton 
the illegitiIlatoly.lr·fcrtiu.d p1&nt. a'!'erapl 2'93 iDe'- iII 
hei,ll'ht,or .. IOOto72. 

Thee plllnt.&fter they h&d IIowcrod were turned OIItof their 
llOtII,.ooJl1&ntediQf&lrlygoodmilIQtbeopengrouod, In 
the foHowing Jar (1810). wben in filII flower. the two tau.t 
fIower .. tem. on seh!lide _1"II1IgIln 1IX'UUnld. M abowu in the 
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luUowizlg table. which like ... giyS lhe Ilumbuor~ 
produe.:dOlJboth.;u...of.Utbepot&. 

TULE xcm. 

The norap belght of theCigllt tallllllt tlower ... tOmli on the 
~1'1'lIlaiahc",7·03inehell •• ndlhatortheciahtt.llOlit 
ftoweJ'1tclDlOli the •• ,u·lcrtiliaed plant. 8'21 inehCl; or 1M 
100 to ~G. We_ • .x." that the ('~ p/aDt. !:me axt,-two 
Il.o~; thAt it,.~raar~"lZI&Dl .. tbo. (m, 
lin-) borDe b)' the .elJ.rertiliaed plAn'-. The flo1l'f!l1l '11'""" 
Ief\ a..-t to the l"wb! of ill$eCU, and .. DWI1 plant. of 
both lurma grn' cklle bl. the, mUlt h&'l'(I been Icgimn.te/J' 
&DdDAluraI),rortilited.UDderU-~the 

en-I,l/anla prodllOlld 821 ct.psulel, 'll'hiLR ibt _r-lOrtil*xl 
prodnoodooI116;andt~werealIJ'fOdnoodb7.llinille 
plant inl'otn., which WM wuchflll('f than an, olbcr.tel l. 
fertil~1 plant. Judging hl tho number of capmlot I'rodneOO., 
tbercrtilitl0r&DOCJualnwnbe:rofe~'Dd.lf.(crlili8ed 
planuWMulOOto6. 

Illlholuooeodingyoar(1871)Ididoot ClOuntalltbeftollml'­
~ on Ih_ plant., hut only tho. 'Which prodooOO 011)1-
GJ. aoatainin( good tooda. The __ wu IlDfaYourable, and 
thIIc~pIaI1laprodI1Cl!ldOIlJlforly.aehtloweHtema,be&ring 
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168 good cafll'Ul ...... whilst the eelr-ferb.u....t rlAnl.l pnxiuM:! 
OIII,.t"OlW<'hOowe~.be&ringoo1,.tlcapnlea,halfof 
which1fCnI"er,. poor 0 ........ So that tbe fcrtilit,. of the two 101.1. 
joogilllb,.thenumberolcsplUlea ...... 1IIJ 100 to 8':;" 

Inoollsid",ringthegret.tdill'ercnoeinheightanJlhewOIldcrful 
difr.:nmMln &,rtilit,.bct1lllllD tbe two .el.lof pianl.l.we IlhouIJ 
bcarinminJthattlUlliathelWllltoftwodititinct..nciee. 
The..,\f·(,rtilioed planl.ltrenl the ,lI'Oductof iIlegitilllllUi fertili • 
.. tiondurU~6"ctu~"egl.lncrr.tioDS.inallof.hich,el· 
acpting th.lut, tbcplantIJ bad been fcrtiliaed with pollen taken 
(rom a,li.&titlrl indi.,j,lual bck>rJ¢ng to the _me (ona. but whi"h 
.... monl or'" <:1 ..... 11 related. Th. 1,110.111.1 had allO I,ioe(on 
lJU~ttd ID e1Ch ~Dention to ctt.ly.unilar ronditiont. Tbi. 
tl1llllm.ntaLone.ulknow(romotilerot.ef'flllio • ..,woul(1 have 
gn:ot.ll,. redUMl the aize 1.00 fertility of the o&))ring. On the 
otherhand,tbec~lplAnlsweretbeoll'grringoflong..t,.k.:t 
plaut. oIlhe rourth ilI<'gitimate generation k#tiDllllcl,.~ 
with pollen (rom a .hort-tot,.led plant.whieh ...... ell .. il.l l'lO­
geniwrr.,h&dboenullOIIIldlov"",.difl'urflntoonditiont;andthili 
iattereircllllll!tanc:>ealorte'II'QUld ha1'egi'fCll J(I"eIIt 'flgour to the 
oil'sprillg, ..... emayiolCrfrQllllliell8'fC1SlanaIO(;Ou._ 
alread,. p'en.. Uow much proportiooal oreight ought w be 1.1· 
mooted toth_ two&gencillll,-tbeone roooingto injun! Ibe 
eel(·(crtilile<! oftilprill/l', and the olliu to bcllCflt the c"*"ll 
offi;prinJl,',-canoot. be determined. But w •• 111.11 immediatdy 
_ that the paror (art 01 the he!le6t, .. far .. in~ 
(ertility ill C!OlIOerOOd, IOU t be attributed to the en. ba"ing 
hren ma.1e with a rNlUiliack. 

Paul1:u. "11:11:'" 
EtJtool..,,,.., .. "" '"-1'-*l ..... 

J ba1'1l dl'!Serihed In 10,. JlI.pC:T' On the Illegitimate UnlolM of 
Dimorphleand TriIP(>'1)hiePlanlll' Ihill reIllUbhle "ariety, which 
.... .ellllomefromDlinbuJtl:hb,.Mr.J. Soo\t. It.-II. 
pifltill'n)l)(!rtothe~yledfona,and.u.meDl.l'ropertothe 
abori-lt,.1t:J rona; .olbatithaJ Ioetthehetc .... tyled W'dill)()f'­
phie character OOlOlDon to mOlt of the ~1*ieII of the (OOnus, 
and =y be oornpt.roJ with an lH'rmapbrodil.e fonn of II. bi­
lUual r.nirna\' CornorqnenllJ the pollen aud atigma 01 the 
_1Iv"'trareedal'ledforCOlllp!etemnlualfcrtililation,inaL,w,J 
ofilllbeiug-.,thal poiknabollid be brongbt from 00II 
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form 100 anOlhfor,'" in the eommon oo"Jli!l. From tbe ltigma 
lIDdalltbto .. ~tanding~11ontiM_1.o .. e1,thIlBo .. e .. are 
p.rI".,tly..u-f(lrtilo _hen m--:t. are euluJ • ..1. Owilll': 10 the 
bt .... 10 exioIta- of lb. Taridy, it .. l~bIn to f,nll" itl 
JI_ioalegitimatlllDlIlJ)(lrwithtb~ifo"Dpulk'fl,l.lldto 
eroIIotbcr80"l·l'IIinalcgilimate~nnef .. ilh pollunfrom 
aootll('f "arMy or I'rooh .toek. ThUll the ol!'~pring I'roln both 
1Inimll oau ho OOIDptU'(lo.l quite fairly, fl"Oll (rom any dou14 from 
tbeiqjunoUllelf<X'l.Iofan Illegitimate ullion. 

The planlll on .. hich I aperimenwd had ~n rai,.d during 
t"(l.u~~gollClratiolllfromspolll.lll6(lIl'!Ylklrr_f"rti1i1(l(1 
....u produood by p_utl under a UH; Ind .. tbe YarietyU! 
wh!y ... lf·"rtile,il.l pl"O(feIIitors in EJinhu'1lhmayha~hc!en 
~ilill<'ddlll'Wg_)lr'IlVioMgeueratiOD .. 8eTffalft.Jwers 
oa IYO of my "lanlllwerelegitimalelJo el'OMlld .. ithllOllcn from 
I .oort.ctllW. oumlDOn conlip growing a1~ wild in my 
otcla&nl;lIOu..llbee~ ..... het .. eeuplanl.lwhlchhadboen 
_..;.,t..J.toOOllllii.J('l'Ib1ydifl'erentconditiona. 8e\"er.Jolber 
..... l'IIontbco_twopl&nta'"'"'a1Io .. ~..,jtofertilllllllbem_ 
.. 1 ... Untkf loot; &Dd. thilt union, .. a1nw1y upwned,ill 
lo!t!:il,r.-teone. 

The e~ Ind aelf-fmiu-!. III!ed. tblll obtained 1I'I're IKIWlI 
thid:lyoll the oll}*ite.!dn. of three pot&, and lheteedlinga 
thinl\ulJ,1KI thaI an equaillumber ",ere len on the lwo D.J(lI. 
'fbi, -.llinp during the tirl& 101f 'lrcre nooTly OIlual in 
beit;:lit, u(O:'llting In l'ot IlL, Table XCI V., In which tho !llelf­
fenili..,j p_nll ba.J • decldw. .dnntap. 10 tbe lutumn the 
pllbll! W\:J'e bahled out, in their poI.I; o .. inR to \hill eim1m-
1t&ooe,IlkI to DIlDy plaztta gro'lring in-=h pot, tlll!ydid Il(4 

!l.Jurilll,anJnurMI'lrere~prodn('til'ein)llO()(b. Dllttho 
.. .Jioo.."reperfeetlJoll'lualandCairforbothlld8l. rnlhe 
t..I.Iowiztg 'priorl reeord in my ootOlt.hat in two of tbe poll 
1t.~ ... lanll!lll'II"iooompanlblYlbell.~inIJl:'Dl'MlI 
&ppeaI'IIIIlO.~ and io all tbroo poll! they fIowared before tOOIl!1r­
!ertililed Whcuinrullflo'lrertiletalJ .. tft""eMtclOoo(lllCh 
lli.Jeo(8IclIpot .... !IleIMUred,andthenuUlherorthello .. er­
.wm. on botlllli.Jo.oountlld, .. 1Jbo"n In the IOUo .. log lIhle. 
Tbo planla .. creJ..t\ IlIlOO1'Crt'd, md .. other l)lanll'lrcrogrowing 
e"'hr, lheflooreranodoubi .. croe~byilleeeta. When 
tho ClI"IIlIOl 'lrere rijlll they __ gathered alld ooonted, &Dd 
die remIt u Iike .... dto1t1l in the follo'lrilli table:-
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T .... La XCIV. 
Pri" .. .z" ...... ("f'MJJ""yW, r«J..~ mrif/y). 

y .......... 1I:!t!. .. I J!.! Y .. ., ...... 11,:;r:."'I.e: TlIi~" 
.~, _ eo,...... r::-=- _ ji,AJlOo 

---------r------, -'" -" ~I-" -' , 
& .... 1, 

H. _"_1 __ "_ .::~. __ ' _1 __ '_1 ' 
" , 

The a'te~ belght of the three taW .I\o1r~ 011 the 
~ rlantl • 8-66 ~ ... and that ollhe thN. lID tbe 
~-Wtiu..t p!antl7'83 int''-; orM100 1085. 

All the c..-I plantl toKclher prodooeoJ thirty-throellowe.r­
slemlI, whllu tho .1f-1"ert.iliIed boll! ani! thirteeo. The numheJ­
oftheeal .. llIcs ..... oountOOonlyootheplanlllnPotIL.nd IU., 
for the _It-fcrtililed pWill in Pot U. prodpoOO none; therefore 
too.eon tbee~planllonlheoppoeite&de w_not 
OOIlIItod. o.~~oontalninranygood~WNerejor-tOO. 
The ~ pWitlUl theaboTet'lrOpoIII produoed:llG,and the 
.'f-fertiu.J in U. _ )1ntI only 82 capnks; or .. 100 
to 15. Jud3ing from the pronoua ~nc: ... tlon., the extreme 
unprodpctivc~ of the .1f-fcrtililed planll in uu. ullcrimrni 
..... wbolly doe 10 their baring boea Alhjoetcd 10 ull&n'onrable 
muditiooa, aod to _YeN OOCIIpeUtioo with the ~ plant.; 
fur bad tbq grown .~teIyin good lOiI,lt. almoItt certaiD 
that they wwId ha1'e produoed " luge number of CltoT*ulee. 
The .oodll we", OOIlIlIOO in twent)' ct.p8ulOll from the e~ 
plautl, and the,. aO'8npd !H'7Ci; whiI.t in hrml)' caJl'llw. 
from U. .f-r..rtili.ed p1anll the a~ .... 17'6:5; 01'. 
100 10 7L lloreoTm', U. .m. from the .u'-rertiu.d plant. 
werenotll(!&J'ly.,tlDfl .. tno.lromlhee~pl&nta. II 
we ooneklcr toget.OOr the uum bor of cap,"it. produOO(i and 
the annge number of oonwned -". lbe fertility of the 
~ plante to ilIe .f-"'rtiu.ed plull ...... 100 10 IL 
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W.th1Ul_wt.t.&ft!IU.-..:-t,"W .. f«tilit,.",~, 
"'I'm.l~ b,aero.bet_ 0. t1l'O..net.,whieh baJ 
bem Ioac a:1~ to different fOndUiulll, In OOIDpan.ou with 
.tt-IIrtib.tioII.;llMfertili-.Uoa.barlDc~iDboth_ol 
U.klcft.a.~order. 

A.lI.be;ChI_~··beten:.t1IedordimorplUol''''t, 
lib lbe _moo llO..up, it might ha,.. beet! u~1ed that tbe 
!!owen or both torn. .. bell iIlqptimal(!l,. tertii*'" with ~r 
0WlI poIlcnor .. ith that from flolirlllllon another Ill.nt of the 
....,. form, would bn. yielded '- teud t.han the IecitJma~,. 
III-'. ..... ; UId that 1M -.Iii ... railed t'roaI iJJeciti­
.....,. .1f-MtllW .m.1I'OClld bn. ~ _bat dWlll'f"ed 
--lIlrtiJe.locompariloDwiththe_l.l.iaph-omklcfU­
_tul,.e..-J.Medt. Tw. bold. good In relation to the ft-r. 
Iilit,.~ the.,...; butloalJ'.wpn.there"'lIOd~ 
.porlIabtt ..... tbt~rr...Jesi~te __ bet_ 
\w 4iItlDd pU" UId from UI il\efnu.-Ie 'IIZIioII. wbdhar 
bII'II'MI the IIoweI1l oa tbe _ plant, or between dimlll't I'lanla 
o1tMame form. Dut I ha .. e ihoWD, in the work Iatel,. referrod 
to, that in England W. plAnt u in all .llDOrrnal oondilioa, 
_b",jud&illl from 1UIIIII000000-.woold 'end 1Ort'n.k!r. 
-bet.wtIeI1twoiDdi't'idualaofllObunelltlotbeollll'riD«­
Oar I)lanla ha1'1l hoen 00In1l1ODl] ni80d from .. If·f. rtililll!d --i UId tbe -'.lillgll ha,.. ~I,. betm whjec:oted lO"'Ir 
uiIomIC!ODd.Jtioatlop*in~ ~,III&II,.of 
.... pIan .. Ile_~-t~1Mircbarat'&u,IO .. 
_-"10. ~In or '- decree equaHt,led,hd fa __ 
~_ hi&:hl,.r-rertlle. From the anaIogr 01 I' ...... Ibcre 
0lIl bardJ,. be. doo!>t 111M if • plant 01 P .... --. _Id ., • 
.. ~clueetrrc:.aw..aadffitMd~~ 
wiQ_olOGf £acI.ieb YArietieI, the.~woaJd bn 
~ woodedtli wperiorlt, in bei&:bt IUId Iertllil, (~ 
prot.bl,not in tbt belr.ut,.of thairllowClII)o..er our onlinar, ...... 

111, ifill aplriment «IIIIiIted .in fertililling IIWI,. 1uw!1.1II on 
....... 11ed aod.boz1-«11ed pllntawlth tbelrown pollcn, all<l 
ather 110...,... OIl U. arne planta .. itb pollen taken ~ dilrtinC\ 
........ btIoogingtolbe_fonujlOtbat.Ulh.unlolll .. .,.. 
IDIciLi_te. Then ... 00 anifuna and mutflll ~ i. 

Q 
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the lI_ber of __ DbtaiMd from me. t..., moo:t. of Rlf-fa.. 
tiliation. both of .. rueh were il~timate. Thill t..., lot. of MMII 
fl"ODlbothfol'lDa .. eftl.:o1ll'1lthickI10noPlQitlll.ida.oI'~,mfpoUl. 
aDdn~pJantatbla...-a.Blltt'-"_lIOdilL:ftIDI'O 
Intbeirpowtb.GoeptiD.giDoaepo!.ln .. ltiehthe~ 
f'romlbeil1egitinwoteuniouofl..., klDftClJ'ledplan"'eEl'OOded 
in II deelded manner in height tblll otl'lPring or fIowenon the 
Mmol,tanJafcrtilieodwiih thcir01ll'1l pollen. Dutln all four 
poU Ihlll IliaD", raI.ed from the unioa of dl,Und planta belon¢ng 
to the MIllO fonn. 6o'lfl!l'Cd before tho o!!lprltl( from U. llel(­
fcrtilJ.edftowe,., 

So.nolong-ctlled and ahort-ctlled planla'll'1ll"O nOW'nt.!.edfrom 
IlUreh ... ..J .... and Bower. on OOth form. were k>gitillllltel, 
r-t With poUOlII [rom. diatino::t plant; aDd otbet fto-w'en on 
hothfOl'DM_Ilk<git.iJmtel,(erti1iled wilh polleD f'rom the 
IIowenunt.be_pJaDt. Tbe"'_IOWlIOIIO!'PO'iIeUdel 
011'0"'1. to IV.iD the toIIoWiDg taNe(XOV,);allingllll plaDt 
helllf!' len 011 each Iide. Slmnl Sonn 00 the ilIegitimale long­
&tlled and Ibnrl-«,ledpiaD ... .s-:ribod Illthelatt paI1Ignpb. 
"1'ftI.1IoIegitimatcl1 ...... illegitimatel,fertili .. inthelDlll.llef 
jll.! dOfl!'ribod, and t~ir.eed.J were 101m In I'ota V. to Yill. in 
tho.me taWe. '" the two .acu of III)O(llInp did not dill'er ill 
an1_ntialmannl'l'.thcirmea.rnremenuaregivcnln.lingJe 
table. J .oollld.ddibatlbokgitimalillunkrnlinboth_ 
yi~1.ttJ ... might hUIll heeD eEpeeted, man1 more...oo. than lbe 
illesitlmateunlont. The IM.'edlinp whUtt hftlf1l!'Own pl'OlCllted 
IlOditl'crenceinhelghtontbebroBiJeaof thole~ralpote. 
Wbeoful1lgro_tbey-were_uredtothetipaoltbeir 
Ioa~ _'fet, and the .... ult" gI-rm in Table XCV. 
lullilCootofthllleightpotathe1esiUlllatel1e~piaDq 

eJ;eeedc.1 iu height by a trille the illegitimatel1 aelf-fertililll'd 
l>lauu; but thI JatterOOflededtbeforme:r 10 t..., of the pobioa 
n"'""boo«l1martod~. The&1'erJfI'Iheitl:htoilboeigbt 
k>gil1lnatel1~plantaie9'OI.andth.tortheeightil~ 
timalel1 .aclHcrlUieId 11'00 incm.; Of .. 100 10 100'2, Tbe 
plaut' OIIlhllloppodtelid~llf'Oduocd, .. fAr .. eouldbejudged 
b1 tho l'1e, au DCtual ullmber of Ho .. en. I dldnotamnttboea~ 
.uloaorthe~prodtloedbylhcm;b.lttmdoubted]1.jlKlglnlt 
from mllny pre<oio\l.l obaer ... tb!8. the plant. deriYed from the 
Il'!titimlliely e..-J -ws .... ollld h&1'111 been ('!()naId~nt.bI1 more 
fcrtHa tlwltboaefromtbel1legitinH.teI1aelf_fertilied-a. 
Tbe~planta, .. in thepnlTm..OMt.lIo.-eredbl!forethe 
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Td~ XCV. 

-=-'::"~,=5...=c 1_ I_ 
I. 81 8 

r ... ~:.'"loo1 

II . 11-~ , ... .=::c,1M 

._ E-;:-~ ...... -., r-----;;-
IV 81 II 

''''.'''"'JIo4 mull ••• 

" 'I ~ .... 1I1 • .,hl .. te 

,~~~::'" " r'o ... .:!.-:.:.;~ 
-----. 

\"JJ. 81 'I 
~.';:t~I:.t'=. 

- -. 
"ilL 101 I " 

~';:I~~~:'~:. __ 

... U,fcrtiu.t>dlllant.iuaUlhepot.CJ:C(!pilu l'O\U,ill1fhichthe 
190 Ddt. flowered aimuU.oooua!y. and uu. early fIowcrina 
..,..perba,.,be(l;lllwered uaa.J.n.ut.-p. 

Q2 
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2'28 PAOQI'YR{;. E6CCu:.NTUM. e ..... VI. 

XXYlL POLiGO~"EL-F~aL" ~ •. 
nu. plant _ di«m"ered by UildebROO to be betcrodlled. 

lha.~"to~t,JiQtbellJllleisolPrimula •• 1ong4t1Iedand. 
iIhol'ktyied furm. which uti wploed .. reclproeal fert..li-.lioIL 
Therel'ontbefolknrioc:«W:DlI'riIM~tbegro1rth~tbe~ 
and IClf·fertlu.d IOOIilinp is not. fair. fur " do DOt. too ... 
wbetbertbedilreNlQO(lintheirbelgbt.ma)'notbewboUydueto 
the illeiil.ilJll,te rertiliaUon of tbe IkIIC-Cerlililod ~ 
lobtaiDed~bylegitimatelt~Bower.ODJoac--tyleci 

and~yledplau.",andbyrertilWD«otheJ- !knn!nOQbotb 
form. with poIleo tram the _ planl &lher DlOJ'e -w trere 
obtaIDldbytheronoertJ.abJ'thelattcrp~;andthe 
~lilDlllelyc..-J. -U"rIII benier I.han an equal. oumber 
dtbe1UegitimatelyIklU·Cer1ila.d.,m..iotbe roUo 01' 100 to!n 
C~ and lllif·fcrtililkld __ (rom the aborWIlled pucotl, 
afteT&eI"1l1ioeIiIllOQMI.\d .... l'JtIplantediopalftootbeol'JX*ite 
~ol.l&rgepot; and two Iimila:rlot.oI-u f'romloog­
etylo.l.~t.'IJU'IIIpl&Dtedio.likemanne:rontbeopllOlite 
.uwoltwootberpok l.Dallthteepot.thelq;iU-leIyt~ 
~!iDgl.wben.r..wincbNinbelgbt.weretallerthalllbelllif· 
fcrtUiIed; and ill all thtee ~ tbl'150trered hebe them by_ 
OJ" two daY'- Wbeu fully cnnm theytrerlll all eat down clole 
to the pouod. and .. I trMP-' fur time,thqwue~ 
ill • bIr row, the eat eDd ol ODe plant touclWtt !.hi tip of 
enolber,anJtbetotallenllbofthelegitimatclY~I'Jant. 
_ 47ft. 7m., and of tbe illegitimaIelYIkIU-fertili8ed plante 
~rl8in. Tbereforotheneng9bcigbtofthellfteeot~ 
"laDle iD all tbreepoill_ SS'OGiDtbs,aud that 01' the Ifteeu 
IkIIf-f"rt!.l.iledplente26·13incbee;or .. lOOtoW. 

XXVIlL CHESOPODlACE£-Bn-'. TnAI.u .. L 
A .u.;1e pleat, 110 othen grotrfeg in tbe __ prden, _ 

left to r.tm. it.JC, and the «If·fertil. IIIIecII were eoI.leded. 
8oedIIwere~oollectOOf'rom.plantgrowingiDtbemJw.tor. 
1arp bod in aDOOla prdeD; aod .. the iDeobenw.t polleD is 
Ibundaot, the lIIIecIIoltru. pIaotwill almoet.oertai.olyba,.. been 
tbe product of I tro. betwem diatind plaut. by _ ol the 
wiud. Some or the two lobi or ~ wen I01I'D OS! the OJ'JXIIIite 
Iidllllloftwoyerylar&epot.;endtbeYOUOI~hoptrere 
thiDDed,.,thatl.llequalbutoo~bIeDU.!I1ber ..... leftoa 
thetwolidca. TbelepiantaftAlthlllll'll~tedto"err."ere 
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tlllmpctition."'W1!U .. topoorllOlldition.. Therem&inillg..,oo, 
warn .,wn out of doon In good .,11 in two long t.Ild not dOlK'ly 
llO.ljoinlngro ... .,lhat tb_ ~linptn!lII plaoed wulor f .. 'tonr_ 
&bIeOODdiUon.,aDd were noi IttIbjeet.ed tollDl mutual com­
pet.iUoa.. Tbe.,-rertru.d -u intbeopengroundcarneup 
'fery t.diI; &Dd on remoriDg too IOil in two or three p'-, it 
WIll lOUDd that many had sprouted under ground an" had 
thaD died. No ,ucla cue had been 0'-"00 before. Owina; 10 
the largo number of -nin~ 1I'bieh thla pcriehed, lh& IUr­
ri1'iDg_lf-fertilieedpiaDUlI!'f'II ... tbinlIin tborow.aodth.ahad 
&D adl"&ll.o,ertbae~plantll.whiehgrewTcrytbickll 
iu tho oilier lOW. The young pl&nta in the two ro ..... ere pfl>. 
I1eded hl a little fItra ... during the winter. and thole in the '.0 
.... poe. well! p'-I. in the greenboule.. 

Tben ... 110 dill"cnmOil bet ... een the two lot. in the))l:lt. until 
the~uauing apring. woou thcyhad grown a little. and thclllIOIDe 
of UI6~planblll"c.re6.ner andt&lJClthananyofthe-.:llr· 
ferUl.iIIed. WbeDia full Hower their.temt were lllIlUW'IId,and 
the~bI..,.giYeninthero1lowfngt.ablo;-

T.uu: XCVI. 

The ayeraga height of tho eight ~ plant. U ~re 
lU 'O'J.andthat of lbo eight aelf·{..rtilieedplauta29·81j OI'M 
1001081. 

Witb nlBpeet to Iho plul& in thoopcn ground. e-eh long I"0'Il' 

.... dirided into hair, ., M to dhniaWt tho ehanOil of any 
aoddcolal ad~t.p in ODe ...... of either ro ... ; and the fOUl' 
WJfM piaDta in the t'll'O haln. 01. the two nnn wen outrull, 
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230 CANNA WAItSCElnCZt. 

Illiect.edMdmsllU'eli. Tbeei«httallett.~pl&n_.~ 
IkH'2,flndthoolgltttallORt.ItIl!(-rortilillOd30·7ill(lb~inheight, 
or. 100 k)9'J; ., that they wenI practically equal. But .... 
IIbouJd bear ill mind t.halthe trial ...... no\ quit. fair, .. the 
IIBIr-fartili.d piau_ bd • rr-l .a'f&ll. oyer tbe ~ 
in being much 1_ crowded in their o ... n row. owing to Ihe 
largenumbcr ofllOe&whieh had perlthed under groUIld.ner 
Iprouting. N"rwere ""Iole intbe two ro.. wbject.ed to....,. 
mntul competitioll. 

XXlX. OANNACEIE.-C~ ......... IIIIClI'II'IOU. 
In moM. or all tbe qIIIciaI bekIoging to un. p!l1Ul, the poIle!I 

;'8bedbefonltbeflowerupanda,l1Id.dherelin.~totbe 
foliaoeout piltil elolle beneath the .tigmatia mrr-. At the 
edge of lit;. _gonen.)],. toucbell ""edge of the atigma, uti 
.. it w .. -nalned by t.w. pnl'JXl'&l,. made that. nl'1 fll .... 
poIlen·fI"li..ut aumoe !'or fertiliation, the preRnl ..-it- aud 
pro .... blyalltbllollteraoft!JagenlUllnlhighlyleif-Certilo. 
ExoeptioDt oocuiooallyoacur in .... lUeb. from the atamenbeiq 
lIligbtlJ'aborterlhanlmlal.tbe poIlenhidepolited.litUebeneatb 
the .tigmatic aure.ce • .00 IUeb fIo"'(lI'I drop off unimplCf{­
lilted nn_ the,.,", arlilleially rertiUlIeIl Sometimea, though 
r&I"I!1y.u...tameau..littJeloogertbaDnauaI.,udthentbe 
.... bOIe ltigmatic ~ get. Ihkkly ~ with pollen. AI 
IWlmepoUen illlI1oorallydeJ'lO'ited In COIIlactwitb tbe edge of 
tbll.tigma,oertaln .ntho ... h .... o ooncludedthattbe fIowl!I'I'ra 
In1'Viabl11181C-fertiliIIed.. Thll u. an ulnorditw-r CDDcluaion. 
fOl'lt bnpliel lUI. rr-t amonnl 0( pollen hi prodoeed rot DO 
pwpoIIe. On th. rin', '*'. the I.rge tile of the .t.igmatie 
lurr~ilI.nunilll.(l11igiblofca.tureintho.tructuroofthefiower, 
.. weU .. \.be ral.tiT'll J'lO'ilJon of all the pan.,whlchiemeb 
that .... !ttni.-eta'rilttu..ao...er.to.utktheoop6o!u;Deetar, 
tbeJc:&IIDOifai1lorarrypol!.enlrom_lIowertoanolber. " 
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A--WIII to DelpiDo. '-' ...,n-l1 'rial! the Iknren ill l'ior1lt 
Italr.bull h .... Jl(J't(!r_nr.n1u..ect1'b,itingthello .. e ... orthll 
v-a" loeeieIiDlD1.11otbou..ailbcla.i;bllllllUlyplantl"" .. 
tbenldl;lMIIf ....... 1CIHL N."'"'~u-piauteprod_1 
pnQ'or ...... t.brylik...u.CW .. beot!01't7«lbt .. oo:t; tlM'1 
&Ie therek> ... fullyca .. bkl of .,IHcrtJII.lion, and b ...... probably 
l)llfn IeIHertU'*rl in Ib" OOUDt" f"r maDY aeue",tionI. ..... 
tbty .... nltJqted is! P*. uti art..c u~ to _petinc. 
Wi!.ltIamJll.,)itlCplauU,tbry ........... beaD_bjldedb .. 
....... w.li_tu .... WlllUlonaflOlldiuc.& Tbia.tbe .... 
f,.,., ...... elUctly ..... lIelwiththalaftb.t'OIDmOIlpe!l.lo 
.. hich ... Ita .... IlU ~ht to ilJ:lllld lUuch or &Oy ROOd frum 
interc:ro.tlll ]'Ian" tboa "-:eoJad and thUli 1Nll1ed; ud 
110 JOOd d>J fuUow.~ thalli .. ~iIIIId lowe", 
yielded ",Iber mo ... ~ thaI1 the .If·fer\iliKd. ThilIIJl«_ 
.... 01l.0{ Ih.arliorODOlon whleb I upcrlIDeoted, and .. , 
bid. lbeQraied ao1..tl-rert.il-.J plute for.,ftftl----'", 
~ __ u-...aer 1l1lir.._aall~I did .ot.t-or_ 
.-peeL ilia! _b ~tWVlllJ illterfenWlda t.IIIIldquUC­
tobepi.lledtrom .. erc.. l ..... tbllrl:b'eJllueb~1t 
tbec~plaoteuolgro .. ingmol'll1'igorou.l1lhanth.flrlr­
b1.iI-.I.ud .. Iarp Jl1lD1ber o{ J>Iaote .. e ........ IIOl .. ith-
.-w.tht.llhe ~t ~" ... .w-ly troo. ......... 
ODI to Uf,f,,1_1 OQ. TbI -a. ... eo ~ .. hlClJ he .... hecon 
loog_kooln ... ler,wUJnolgurmlnal.llweiloaban!M!Id;.nd 
Ilaelbal"_IOWlI In potI(wbiclt 11\aa 1 ... loroed to follow) 
,...u. ..... t YfI'1 --aaai illl«~ 01. tu.; 10 u..t. It .... 
dlacaJt to .... painolt.t._IIDd ....... -.n1..w. 
bioi to be polkld up and tIuowu .... y. K,l1ZperimeI1_ "'1'11 
CflIItinUlld duriog th,....u~ ... Jllnenr.tiolulj and iu -.ch 
Jl!IIU'&.tloa tbt .f·lertiu..J plante we,. apia ..tf·fertiu...1. 
thlirearl1 ,.,..utonl. uu._tqha1'iDg probr.bly~"lf­
t"rtli_d fur IIWIJ' p .......... puenti_ hi tKh ~tioll, 
alIo, lhte...-.d pllUltlwcre ferti,*-,I wilhpollcn from .. nOlher 
t~I)I •. lIl 

or lM Iowers .. hIda _ -t III u.. th,... paeralila;. 

"'-'1opI.ba •• rather w.-~ tWJ.I CIr.pIa)Ia tbu cbl ..... laickwtn..u~ n. _____ t«IllI 

'\lrt,.~ OIptUi('ll from lbII ~ Bower&, aDd tb!oy OOD­

klnedoallll.1't!I'Sf{89·9:i.oo.i .. bt ..... fort11ightOl .. u'­
'- lM "'f·~ 1,,-.. _w.u.d 011 114 .......... 8·U 
-u;or.lllDto&.5. n.. __ ttoml.be~!IoftnI'ftN 
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not he&YieT, on th.· co:oatnll')'. litd .. li~h!"", than I),,-!'rom tho 
Ilelr.rertilj..ooflo""I'II, •• wlUlthriNJ~rtalll~'1. Onollooo:'ei"i"n 
I weiRhed ~ of tbo. ('..,..,.j and 100 of 1M .,If-htili,,,,I ... iII, 
ud the relAti1'O Wl'ill'ht 0( an "'1, .. 1 pumber ~ .. 100 ihr the 
~tolOl·6f" .. the",r·rUllh.t WithOlberl'lanta,wh~.n 
the -" fl'OlP lhe .. If.fcrlili .... l Howe", _re hero";!!r th.n th.-..e 
fl'Olllthe~tlowU'II,thu.a]>l)oaredlobedlle(l'!'n('nLIly 

to fewer ba'rill«het>l'l proo]uotd by tbe .. lf.fertili1ed 8o_ ..... nd 
totbeirba'l"iPf!:~ln-._better_riat><-d. nutin 
tbe~t iD!ItaIIN the -a fl'OCll the c~ ea(ll<ll~"N'Il 
_parateo:! Into two lota,-namuly, u.o.e from the caT"llllCfl; 1'011-
tainina: OYeZ' fourt.een ~,.Ild lhoM from oar"'u\cl ecmtaillill,ll; 
tuIder r<;JlUtum __ ., and tbe.-lll from the _ producti ... 

e&pAI_...,rI! the bea1'ieroCthe t_; .:) thatlho.1xn'e upIana. 
tioobr:rer.i1I. 

AlpollenlldeJXlO'Uod at a .. cry early lIj,\9 011 tho pi,tfI, 1!f'1IC­
rally ill oootad. with the atipna, ..no IIcnrtl'lll whilst mil In 
bnd WlIfe c-traW b OIylm experimftJt,ud ..... fternrola forti'_ .. Hh poI~p hom. d~nrl plant. Othrr..,.,. nnI 

fertililed with thoir own potiell. From the -a lhlll ob­
talnod,IIllooeedooIn rearing olllytlU'Q6pall'lof plantaof etJu.! 
.. The throe ~ plana ue!"af!Od 8'J'79 inobel, and 
the throt 1BIf.f1!rtiu..t 2'OS iIIeheI in beI¢It; ., that they 
were nearly eqD&!, the er-' banng .. ali¢ll kinDtap. ,u 
the .me ~Illt followed In .. 11 throe gencraUollll, it would be 
IJUpcrllUOllltogi1'lllhehelght.ofailtheplanla,andlwillgl1'e 
oalythe .. 11l ...... 

Illordertoralal....-l.acI.lf·ferti1_pl&ntlloltbll_l 
gencration,_hweraOlltbe.boTac~ p!ant...--c.-! 
witllin t. ... ~nt1-fOllr hoUri nne:.: t!lcyh .. d upandod with JXllIcn 
from.dlatlndpliwl jandlhUiln\erftlwouldprobahlylXltbetoo 
peal to allow olcn.-fertil;..tioa bci.nR: eIfodnal. &-~ 
OIlltbeaelf..fatil;.d pla.nt.o( u..1utgeaer&Uoa~at.o..,u· 
fertililled. F1-omu-t_lotIlof-a.tcn~.ndtwcl" 
.elf·rertili&od plant. of tqWlI ~ were raiaed; and theae lI'~re 
_redwheotnl1ypwn. The~ .. ~ratredS6'98..nt1 
Ibe.lf·ferliu..t.~87·42j.llehetln...,bt;lOtbr.t"'" 
Ia(l&ill lbe i_Iota '"'"' rarly equal; but the _If-fertil.l had 
JIr,~'ight I\jh'ntaf(&. 

Illordertorai 1'lIInillofthflthird~nentlCIl,.bctterl,1an 
'nil follo ... fd, aDci~", 011 tile m.ed rlanta of the .......... 1 
pDeI'I'tion"l!l'I! .... t • ..I iD ... hkb t,belltanln& 1I"I'1'tI too abort to 

© The Complete Work of Charles Darwin Online 



233 

reachthell.i£mu,80thattbeyeoaldootJlOl'iblybnebtoen 
wlf-f.'r1i1;"oo. ThOle BoweN were t.-l ... lth pollen from a 
diaulU'll,laD.l. Flow{ft on the .tf-rertiu.d pI&o~ CIt tbelKODd 
r-neratiua were -.pin _If-rcrtiu.d.. I'ruD t'- two lot. 01-'­
'hut obt&iIlOd, twenl,.~ c...-t and nilll!teea .. It-fcrtiliMd 
ptaata of"'1uai a/!9,and funnillff the thinl gelleration, "enlrai-t 
In fourteen la'l."t 1101& They WEn mINured .. hen fully groWII, 

IlIIdb"&1Lod,jtllJ.lI~the"E~heightofthet'll'oloQ ..... 
euctly the .me,namely, M"OO inche.; ., that lI(!ither.ide had 
tbe_t&(hanlageOTertlMlolhcr. 'fotealthgn:-ult,IUlbe 
1,1antlonbotb,ide.inlflnoutoftbe"bo,efourt6enpollwCl'e 
cutdown .rwr Ihe:rhad OO'll'erOO.,and ill tbef!nauiua)'Nr tbe 
.tc~ were lIpin ~nd; .nd now the c~ pl&ntl u-
0tttI...t h1.liltJe(ri~. 1-'1 iDc:bn) the _Ir·(ertililed. They were 
apio eut dotru, and 011 their flowering &w the third time, the 
Mlf-f. n,l-.:l ])\aQ1.I t...t .. -'ight ~Tt.Ilt..p ('fiL, I'M IIICM) 
oYerlho('~ UClX'etben:sull&rril'edat1ritbthoeepllIlu 
during the l~ Irw. ... ma!rmed. _I,. lb.! ~io­
lo,hadllllydl'ddcdwnDiageO'O"utbeother. ItIllA1.00weTU, 
btworthIDClltiooinglhattheaelf-krliliIedpiantllhowedlOfTlo 
tIlndcn~y to IIowcf'bcfllre the cfOM(l(l plant.; thi, occurnld ... ith 
III throe ~i,.. of the lint g.:nenation; ~l wah tho tut down 
planliloflhethirogcuen.tion,a.elf.fcrtili.eedl)l&otllowcnld 
lint in l)ioooutoflhetwcl1'6pot.t,whilatio the rcmaillillilhreo 
1)()t.ac~ll)l.ntllo'll'ercdlirst. 

U weOOlLllidcrlll (he plaotll or the three Ke~ratioDII"kco 
Ioftl'tb!'r, IhII thirly·four~ plaota ... enp 8.HI8, and the 
thirty-louraelf·ferli.-J.plantaS6-89iDe_iooogbl:araa 
100 to 101. Welllllllherl'foret(lllClooe Ih.t the lwoM,t. 
J..-I e']uaJ po..-crao( KfO'II'1b; .Dd thi. I belie .. e to be the 
MUll of Jong-omtioued _If·f'erlili.tioa, W(etMt With expooare 
to.tmiltretoQdJtioMioseh~tioo,lOthataUlbeiodi"" 
,llI&\abaJaorIUJred.clo.el,Rmilar«mBtilotJoo. 

xxx. GRAJUNACE.£.-1.u MATI. 

Thi~ I,\alll i. monttdoUII, and ..... IK'kiclcd f", r trill OIl Ihi. ~ 
t('lIllt, UO !llher."ch 1,laol ha .. inl! \xocl) e~lIerimented on.° His 
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altoanemopbilou,or urerlilieed hy the_ind; andotatK'h pt.u~ 
only tbe CIOIIlmI)I:J. l:.eet had been triod. 8olUopt."t..-cn!nUied 
iutbegroenhaUlle,&ndwerec-tw;lhpolleotakenfroma 
dillinct plant; andaaiogleplanl,gro"ingquitelleplorately in. 
di!l'creot .. rtofthebolUle ...... alIowelltofcrtiliMIit.elr.poo_ 
t.neouaI,.. 'fbe~th~()ht.inedwcropl_1ondIUDP moo, 
lIud MthcYgI:'nninatooin rOllirBofequ.liipwcr& tllanlooOD 
IbeOPIIOEliiOaidClloffonr,·cryllrgopot.;DCl'crthc!C8IIthcy 
wCl"(Iooneidcrablycrowdcd. The pobwerelteptin thebothoulII!. 
Tho 1)I&ntt W/!I1I tint DICAlJUred 10 the tJpe of theIr h!lmlll whe~ 
onlybctwOOIIll.lld2feetinhcigbt, ... ho1l'llinthofullow;ng 
IabJo:_ 

TULI XCYlL 

,-
r? 17, 

~j 

i~J " 
~!J ::J 
Z~I :~I m .. , .. 
'" ::~ 
" iii 111 

" :~J 

Theliftoenc~plant.here ... eraga~·Hl •• odthetlfteen 
IJelf.(erlHiecdpllnUi17-57ineh08inhoight;or M l OOto87. 
Mr. Ollih,m made. gJ'IIphlcal repl'EllMmlation, in aooorwmee with 
the mcthod doeerilled In tho illtroductorychR])tcr,o( t!leabo,·o 

m.le II""~" .... "ally """" their K. ADd: lJ.e,Ua., OeL 1872, 
l'ollenlx{<>rfIlboor ..... ello .. e .. p.7n. • 
..... _11"',-: 'llc-Wbn;"btd(or 
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~ren-tII,aDd add. the WOrds " 'fertaood" to tho ArTS 
thu.formed. 

Sburtlyalle......m. one of the ~ Illautil ill Pot I. diM; 
auotber beeamI muchw...ed aDd ,tvoted; and I~ third II8TU 
lP"I'It'toit.fullbtigbt. Tbey~tohaYebeeoalliDjurOO, 
r..oo.blyby~laI'T .. gnawillgtbe1rroott. Tberefonl&1I 
thelllanla on both dde. oflhill pot"Wero I"E'jcctoo in the IUbM­
quentilleUUl'CDlCnll. Whenthepl&Olawel"llfullygro'lt'nthey 
were agaiD meuund to tbe Ii,. 0( tbe hJtIWll. IOaYtI, and the 
ele"en~rlant.DO'It''''vcraged68'I,andtheflle1l'Il1C1f_ 
rertili8edpl&ntll6"]'&Iinelltlin be4;:ht;orulooto91. I n&1I 
four pola a e..-J. plant tIowerOO:berol"ll.IlYOlloo(th&aelf_fer­
tiliecd;butth .... ofthopl.ob:didnotfloweratalL Thc.otbat 
fto'It'ered _ aIm.-wed to tho Almmitll of the male tIoww.: 
theteDc..-J.planla.~G6'51,&DdthelliOll~r_rertililed 
planq Ii! 'W inchea in be4;ht; or .. 100 to 93. 

A. q. DUIllber 01 Ibo Ame e..-J. and Rlf-rertili8ed -'­
were IIOWD in the middle ol tho AlfIImer in lbe opetI pooDd ill 
two lOllS row&. Very mIlCh !ewer ol the wlf·fcrtru.ed thau 0( 
lheen:-lplanlaproduoedflowerl; but IbQIMI th.t did Hower, 
fIowcrOO .llllOlt aiIUUIWlOOUIIly. When fully grown tho tcn 
t&lhllltplanblneachrowwcl"IIlCleclodand_urudtolhe 
tiJMoltheirhigheltl!.\t1la,uWcUuto thelummitll ol their 
male tIowCrL The en.OO. al'C'I"Iged to Ill(! Ii,. of their IeATCII 
61 incllol in Ileigbt, aDd tbollclr·fcrtilieod«·66,OI'Mloo 
to 83; llIld to tbo Almmilaol their malo IIowel'll, 53'00 and 
tS'-t5incb&l; oru 100 tofll. 

l'HAL..UUI ~.t.alJ["I" 

lWdabnDd baa Ibown in tho JMpeI' referred to UDder tbe 
1M! tpeei&I, tlult tht. bermaphrodile ~ Ie betu-r adapted 
b' cro.-fertililaUoa tbaD for aelf·rertiliaatioa.. 8el'enol )!lull 
'It't'l''llniledintheJl'Cellbouaeelooelogetber,and Iheirflowerfl 
were mutuall1 inklrc~. PolleD from & .ingle plant growing 
quite .epuately w .. oollected and ptr.ood on the ,tJgmu of the 
_plant..Tbe~thlUprorluoodwCnll()lr-rcrtiu.oo,for 
they were futililod witb pollen from the _me plant, lout it will 
b ..... e been .. mere chanco ",bether ",ilh pollen from Ihll _ 
IIowerL Dothlotllol~,aftergcnnllUltillgon-.nd,were 
planted in pail'll 00 tbeoppolite aid8l0llourpotll,whicb were 
tcoptiuthegrocnhoUl&. Wbentheplanlawerfl.littleo~. 
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foot ill beipl tMl were -.:Ired, aud the ~ pIan~ 
""1'~18·88,andtbelll!lr-ferti'*d12·29l.ncbelillheigbt; 
urM 100 109ll. 

Whm ill h!.U Bower tbe7 W'l're apia -.uoed to lbe u­
tremitielol theirl'Dtm., .. Wnni ilIlhefollotrlllC t&h5e:-

Tuu Xo\·llI. 
I''''Jari'..,.'' .. ri ........ 

~ n' ;:1 
" 
'" '" " 
'" " 

"I " :; 

" .. .. 
::1 

TbeeleY1lD~plaDtiDOW'.~8!I·!I,aad tbe~ 
aelf-ffll'tili«od plant. M·W iueb. ill height; or .. 100 to 9'l, 
wbieb '- lbe _ raw .. beimt.. DiKereutl, to wbat occlUMd 
'&'itb them,l.be, tbe~ pIau~dld DOt 80wer before the ael1-
fert.ililed; and thougb both Iota lIowered ~ery poorl, from 
baTiq:beeI1b)'tiDpobiiuthegreeJlboMt,Jellbeaelf_fertilieed 
p\aB~P'Oduoedtwetltl-eightflower-be.da, .. bilAlbe~ 
P'Od~0Il]1t1n'Dtl1 

Two Ioug to'Q of the .me eoodt -were 101m out of doon, .ml 
cr.re w .. t.UeD that thel .. ere "1m in Darl, oqual number; 
but.f,l.l'grellernum\.oerofthee-ttlwiofthelelf.fcrtiu....J 
__ )'ieldnd p],I.Il!a. The III!lf-fcrtllMed I'lant. W8JfI in 00II. 

aequenOlnot.,mllthClOwded .. lhe~,,l.ndtbu.hIId,l.ll 
IIth ... nt.p o~er them. When in full Hower, tile twe]~e talled 
pl,l.ll~ WeN Clllrtlfnill lelected from botb row. aud~, 
... Wnni ill the rou.:mn, tabMI:-
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TAB_La XCIX. 

The twell'fl e~ planta here a~erage 86'78, and the twelve 
aelf·fcrtiu.edSS·6inebea inbnight; orM 100 to 93. Ia thils 
cue the el"Oe8Cd p!a.lltll flowcrOO rather befol'O thelelr·fcrtili.ted; 
and tllUldiffcrOO from tho»e growing in the !)()!& 
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CHAPTER YII. 

,"clIlI .. n OF T .. a II EJOHTII.llf1) WIOO"", OF Tlla o-ED.lN1) 

8ELJ'.n:aTIIJgLDPu,....., 

Sumlx-r of 'peele. .nd plaot. ..,.,..urod-Tabl .. "T~n_I'rolimIM"" 
~"""rkl 00 111<1 oll'ol'.log of pbut. ~I'o •• d by. frelOh Itoc:k-Tbll'l<>e~ 
.. ,_ .peel.lll """.i,w ... I_Tbe ~1I'<l(:to 01 croMllIl!' • eelr·(ortilt-l 
pl."tthhe.Ly.oothe ... lf.fertiHoedpl'nlotbl.alntc~pl"'t 
oItheold.toc:k--&lm""'ryol.lhe_n1to_I'n:'U"'I.....,. ......... bou 
the e..-l1Dd oelf.ff'11iUoed plaato 01. the _meat""t The I ..... DI,.. 
Ii~ u<'eptinul CUM ..... lidered, in .. hleb the ~ p\alltldid ..... t 
ueoeed r-l.IJ I.a b";,gbl the oelf·(ertilYed_)lo.t 01 tb __ 
.Iw:> .... _ lo be ....J. n..,>lioIIa 10 IIIe ",l.tMt~renill-.lioo 
If beQ,IkI.I-8.....-.,. ol .... I_RclOltiTe wd,ht,o o( tbe~ 
..... «Ir·rertililed p""'ta. 

'l'IIE details , .. hic.h hal'e been gi"cn under the head 
of each sp<!CiCII are 80 numerous lind 80 intricate, that 
itis nCCCllSllryto tabu late the results. In'1'ableA,tbo 
nllml>cr of plnnta of each kind which were raised from 
a crou between t\\·o illdh'idllllls of the Mille stock nnd 
from self-rertilised seeds, togpllwr witll their metlll 
or D.\·etago heights at or near maturity, are given. In 
the right-hand oolumn, the mean height of tho ef'Oll8ed 
to tbat ot the selt-tertili8e<l plllnts, tho ronner being 
taken All 100, is lbol\"ll. To make this clear, it may 
be advisable to gi\'e an eUlliplc. In the tint genem­
tiou or lpomcea, six plants deri,'ed rrom a CI'088 
betl\'ccn two plants were ml!Wlurcd, IIn(1 their mean 
Ilcight ia 80·00 inchCII; six lllnnts dcrh'ed from 
flowen Oil the SlIme IJlllCnt-plnllt rertili&ed with their 
OWl} pollcn were mCtu!lIrcd, and their IUClln height is 
65'06 inchC8. From this it rollo"'8, as sho"'!l in the 
right-band oolumn, that ir the moon height or the 
crossed planta be taken as 100, that of tho aeU-fe r-
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tilUed plAnt. it 76. The lIWIe Illan it (t,lUo",«! with 
"n the oliler '1llCCiea. 

'fhe eroaed and IeI(.(crtili .. II,Ia.nt. ","ere gt'Derally 
grown in po ... in oompetition with one anuther, an\1 
alwa,.. under aa doeely similar condition ... rould 
be Attflinedo They were, howol'er, tIOJnetimca grollll ill 
Iq ... raw ro .... in the Dilen ground. With Ie~en.l (I( 

Ihe 11le('tN, the efOl!l!!ed. planu were apin ertlllMd, anti 
tile aelf·(tortilised lilalll. again IK'U·(ertiliaed, and Ihu. 
,ucce8llinl generation. were rniiOO and meuureO, at 

may be ~n in Table A. Oll-ing to thi. manner of 
1'I"(lCel-din~, the eroMed pWl1 .. became in the later 
gt'nert.lion. more or leas dowly inter-related. The 
IAler generation. of l l imnhlll are not int"iuded, u II. 

lie'" tall nriety then I're,·ailed on one .ide alone, 10 
tbat a (air romparUun betw-~n the two .ide. ... no 
)'lnger Ik'lIIIible. With lpom<l'A the vlI.riclY llero bM 
00e1\ ex(Oludoo (or neRrly tbOIAUlO rea80lIo 

In Table n the relative 'freight. o( tbe ertllllK'd IlId 
.. U·(ertiliJttd plantt. arter they had flowered IlId bad 
heen Cllt dOlrn, are ghoen ill tho (e ... COllet in lI·hieh 
they II·ere ucertaillOO. The fl'llulll are. I think, more 
.triking and o( greater nJue u e~ideDce {.( 000&tiI1l­
ti"ral ,oigour than tllOl6 dcdneed (rom tbe relative 
htigbt.oftheplll.nta. 

Tbe JllOit importaJlt table i. that of C, &.II it indudet 
Iii" relati'·e height., weigbta, and fertility of pllntl 
raiJed (rom parent. ero.ed by a rrab Itor'k (thal is, by 
n"n·rell\l(.o(l Illaliu groll'l un<i{,f dilTert'lIt oondition.), 
nr by a diltinet lub-nlfiety, in eomll&roon lI"ith ~It­
f.r!ilik<J tllantt. or in a (ew eus .. ith planll or th.­
_eold lltoek interen.ffi during eeveral genmltionJ. 
The relntive rertility o( the 1,lnnls ill thi. ami the 
olhl"r labl~ ",·m be wore rull y considered in a (uture 
chapter. 
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TABU D.-Rtlat .... Wdgllll oj PIa",II/rom l'amllicrtlMfldtDitA 
l 'olkA/rtIIA dUtiad J'lalill fJ/IA. ...... SIDd, alld &Jf-lmit;.m. 
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" " 
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T.l.BLII Q._R.rati" OrigJou, lI'ftplltt, a..a }frl!"lily". Pia.,. f.-­
P.,-.u ....., .,. • f .... SWot, a..tf ... P.,..u ..u. -f­

fmib .... i.........,MtlP'-,.fII""_&od:. 
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)limnl ... lut.~pri·IOfpl."u 
.. If.f.rt111.odf4. oi'hl .......... 1 

1 ..... _1 .... ..-...,..,...... 
OIa._ponoI .. il.lou.. •• "".JfII. 
[;~:~"il. 
kr,ilioodpluto( 
(n' ..... I.f.n.iliI1 

1JnooOco eI • ..--... J>rioI 
pluuHlf.r.nillMllfort ....... ..... '- _ u.. • ...--..,.. 

'r.It. 'Hc:k, _pond ";I~ 
pI ... u 01 I" , ... Hlf./'ertlliHd 
p.nUoa,hy .... 'ht • • 

lbnio .. m ... lLot.......,..pri., f.­
[o,Iia.k "t'Orittr"-' ..,. 
oJi,hllrdilf_I,Uprt.o_ U'SI .. nISI =ri .... -~,:~ ~;i! 
... noly 

tboris am"'Uol.I>--4.pri", "­
[o,l .. h ... rioI1, c-.1 hy 
oI"htly dilfer.t JoI",rI .. 
........ 1,_,.,....il.lo""'.lf. ft .. 15 
fertilioooltlopri ... fllu..Eaa;11oII 
_y,"ftrt4h,y. 

EochlChOllli."lilb"'Icoo--oAPrl'~ 

~~:rt:~:::.El~t . I. ~.t2 It 60'30 to .. IDe 
1 ... 2_.If.f.n.iliHol,....l_ 

~~~I\OCk 
•• £oa,l .. hnock, ...... 
1,lu .. of' .. nrulli.... .. .. 118 
1.Ioo2_.1f.[.n.ill .... .. _.,hi . 
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In thllll6lhrell tablOllhe meuurcmenbJ of fifty-ee'fen 
lIpt.'l'il'8, belonging to flfty.two genera and to thirty 
gree.t natura] familiet, are given. The IlpeeiOl are 
nath'OI of variolll part. of tlle world, The number 
of t'nliIIIed planl.l, including thOle derived from a Cl'OM 

between plantl of the IlaDle IIt.ock and of two dilJ'erem 
.t«ka, amountl to 1,101; and the number or IIIclf,fer­
tili.oo planu (including a fe" in Table 0 derived 
from a CI'OII between plants of the same old lltock) 
i, 1,076, 'I'heir growth was obeerved from the germi. 
Ilation of the IIOOdJ to maturity; and mOlit of them 
'!I'ere moosurOO t1\'iee and lOme thrice, The nriollS 
IlrecI\utioUi taken to preyent either lot being unduly 
r.woure<i, have been de.eribed in the introductory 
chapter, Bearing allthe.e circnuutaneea in mind, it 
may be admitted that '!I'e hne a fair basil for judging 
of the compRrati,'e cffeeta or cro.-ferti.Lisation and of 
lelf.rertili.tion on the growth of the offspring. 

It 'Ifill be the mOlt OODyenient pl&n lim to consider 
th(\ resulta given in Table O,as an opportunity will thWl 
be afronled of ineidentally Waclllling lOme important 
IlOint&. If the reader .ilI look d01ffi the right-hand 
onlnmn of this table, be will aee at a glanoe 'lfhat an 
e.ltraonlinary advantage in height, weight, and fer· 
ti lity the plants deri,ed from a crou , .. itb a 'rcah lltock 
or with another Bub-variety ha"e over the aelf,'ertifued 
planta, .. wall .. o\'er tbe interen:.ed plauta of tbe 
lame old .tock, There are only two exception. to tbi, 
roll', Bnd these are hardly real onCl. I n tbe ea80 or 
tMhlCbollaia, the advantage it oonfiued to rfl:rtility, 
In that of Petunia, though the plllDts deri"oo from a 
en.-. with a rreosh .lock had an immense luperiority in 
hf'ight, weight, and rerti lity oyer the aelUertilised 
)liantJ. thfl:y "ere conquered by the interer'Ollf!d planta 
tlf the llUlle old Itoek in height a.od weight, 00' not 
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in fertility. It has. howe,·er, been 8bown tbat the 
8uperiority of lhelle interoro8lled llianu in height and 
weight Wf1,8 in aU probability not real; for it the two 
seta had been aUowed UJ grow for allother montb, it is 
almost certain that those from a Cf'Q88 with the fresh 
8tock woul(1 ba,·e been victorious il\ every way over 
l]te illtcrcl"089Cl.l plants. 

Before we consider in detail the several cases girell 
in Table C, IJOI1iO preliminary remarks must be made. 
There is the clearest evidence, fI,8 we shall preeently 
ICe, tbat the advantage of a CrosB depends wholly 011 

the plants differing somewhat in conslitutioll ; and that 
the disadvantages of selt-fertili!alion depend on the two 
l)!Irent.&, ,,·hieb are combined in the same hermllphrodite 
flo,,·er,bavillgacloaelysimila:r coniltitution. A certain 
amount of differentiation in the sexual clements seems 
iudispensablo for tho full fertility or the pIlrenf3, and 
for tbe full vigour of the offspring. All the individuals 
of the saDIe species, even those llroouced in a Bio.te of 
Ilature, dilrer somewhat., though of tell very slightly, 
from ono another in e:lOOmal characters and prob&bly ill 
constitution. This obviously holds good between the 
1'II.rietiee of tbe llUDe .pecies, aa far 811 ClI:OOrnal characters 
are concerned; and much evidence could be advanced 
with respect UJ their generally difl'ering IOmewbat in 
constitution. Tbere CIIIl bardJy be a doubt that the 
difl'erenOOl of all kinds between the individual. and 
va.rietiee or tho same species depend largely, Bnd fI,8 I 
beliove excluai,·ely, on their progenitors ha,·illg beeD 
subjected to different conditions; though thecoDditions 
to which the individuals of the salllO species are €][_ 

poaed in Ii stato of nature oiren falselyallpear to 118 the 
BIlme. For instance, the individuals growing together 
are llOOOS8llrily exposed UJ the same climate, and they 
!K'em UJ WI at first sigbt UJ be subjected to idelltically 
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the Mnl~ oon,liliolll; but thit CIkn banlly ~ the tuI', 

6('(>pt under the unlIlJual oontingeneyor Meh individual 
being .urrounded by olber kind. or planll in ~.1IICtly 
the ame Ilroporlional numbers. }'or the .nl'TOUlltl. 
ing I)lantl ab.orb ditrcrenl amountt o( ,..riou. IO~ 
8tan(.'('1 from tho lOi l, and thUB grootly affcd tho 
nouriihment and e"cn the life or Ihe individuall or 
auy particular .peciee. Theme",iU alAO be llwIed and 
othcn.oo Ilffected by the nature of the .urrounding 
plantl. ![omwer, .ood .• often lio donuant In tbo 
ground, anJ thoee .. hich germinate during any ODe 

rear ",ill often bani been watnre..I dnring ,,~dift'eJWl' 
~n&. Seedt are widely disperled by ,..riOUI meena, 
and .ome will OOC8Iionally be brought from dutanl 
.tatiODl, wbere their parenll ba"e gro'n under tome­
_hat dift't·renl oonditiuftlt and the plantl produced 
from lucb 1M!tld ... ill intercl'08l ,rith the old reaidentll, 
thu. mingling their collititutional IK'CuiiariliCl in 811 
IOrU or Ilt'Oportions. 

Plantt ..,hen Brltlubjected to cuItort', even in their 
IIllti,'e O!lUutry, cannot fai l to be exposed to greatly 
changed oondition' of life, more t!tIpecially from 
gru'!ling in deared ground. and from no, having to 
ClOm)lt'te '!lith many or any IUJTOOnding planta. Tbf'1 
are thlll f'nabled to ab.orb 'll'bate .. er they roquiro 
.. bif'h the lOil may oontain. .Fresh ~ are oftf'1l 
bronA;bt (rom dinanL gudena, .. here the parent· 
rlanu h,a"e been IlIbjected to different oonditiuDL 
eultinllod plautl Liko th086 in a ,tate ot D"tll1'8 
rrequently intel'Cl'OM, ami will tlllli mingle their 
~tituti"nal peeuliaritiea. On the other hand, .. 
loog .. Ibe indi1'idua" o( any IIK'Ciet are culti. 
,'ale(i in the INlIDO garden, thoy will Bppm'cutly be 
lubjf'Cted to more uniform oondiliOlll than plantll in a 
.ute or nallirt', .. the iodi .. iduala b. .... e DOL to oom~e 
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with "srioWl surrounding speciee. l'be aeeda &Own at 
the MlDe lime ill a garden bave generally been matured 
during tbe Mme 8C8IIOn and in the Mme place; and in 
this respect they differ much from the aceda 801m by 
the ball(l of nnture. Some exotic plants are not 
frequented by insects in their new home, and there­
fore are not intercrosseJ; and this aplX'an to be a 
highly iUIJM.lrtnnt facwr in the individuulJl acquiring 
uniformity ofoollstitution. 

In my experiments the greatest care W8.8 taken that 
ill each generation all the crossed alld self.fertilised 
plantil lIhould be subjected to the MUle conditions. 
Not that the conditions were absolutely the IllUDe, for 
the more vigoroua individuals will bne robbed the 
Il'efl,ker Ollef! of nutriment, and likclliae or water when 
the soil in tbe pot.s W8.8 becoming dry; alld both lot.s 
at one end or the pot will bove received a Little more 
light than th08e at the other end. III the truOOC88ive 
gencrntiollll, the plants were subjected to somewhat 
different conditions, for the seasons uooC88Rrily varied, 
ancl they were sometimes raised at different periods of 
the yoor. Bnt 88 they were all kept under glll88, they 
were eXllOllCd to far less abrupt and grant changes or 
temperature and moisture than are plantil growing out 
or doors. With respect to the intercroa&ed Illant.s, their 
flnt parents, which were not related, would almost 
Cf!rtaiuly have differed 80mewhat in constitution; and 
Bueh constitutional peculiarities would be "arioualy 
mingled ill each succeeding intercrosaed generation, 
being sometimes augmented, but more commonly 
neutmliMld in 0. greater or less degroo. alld sometimes 
re\'ivcd through reversion; just as we knoll' to be the 
C880 with the external eha.ra.cten of crossed speeietl and 
vnrietiOll. With the plants which were self.fertilised 
during the sut.'Ce8Si,'c generations, this latter important 
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muroo or lOme di1"enity of COllttitUtiOD .. ill h.,.. been 
wholly eliminated; and the fleshal elemont. produced 
by the -.me 8011"\'r must baTe been develor«l under .. 
neArl, the Mme ronwtkma .. it W }Qaible to ooucei,"e.. 

In T"ble C the cnwed planu are the otr"priog of • 
CI'OII lIith a freJlh Ilock, or with a distinct ,·ariet)'i Iud 
tb('y "-ere put into competition either" ith llelf-fertilu....J 
plantt, or 1II'ith iutcrcfOlllled planll orthe lame oM .tock. 
By the t('nn freab .tock ] mCll.D a nOll-related plallt, 
the progenitorll or which ha,". been f1I,iaod during lOme 
g .. nerationl in another garden, and hal'. cun.equcntly 
bHon c:I"Jloeed to IOme'll'bat different oondilwllL In the 
e.aeotNiootiana, Iberia, tbe red ,-arif:ty or l'riwula, the 
('olDllIon Ilea, and perilapl AnagaUia, the pl.utl 'II-hich 
"I'M e:ro.ed may be ranked .. m.liu('t MeliN or 
_b-nrif>ti. of the -.me .~ie. i hut with lpolJKIIII, 
Mimuha. Dianthus, and J>etunia. the ,,'allta wbich 
II-ere cJ'OII('(i dilI'ered eIciuilin·iy in tbe tjut DC their 
tlowera i and u • large proportion or tbe Illanta raL.l 
from tbe .me lot of purchued eeed. tbut "ariro, the 
dilf'erenO!.'e lIIar bo Mtilllatcd AI merelr indi"idulll. 
Having Inatle tb .. preliminary remarkt, ,,'e will DOW 

CC'lnsider in detail the IIeveral (UN giren in l'.ble C, 
and they ue _eU worthy of tull conaideration. 

(I.) I]KJfNJ1J4 P""p!I\"lIA..-Planta groll'jng ill the lAme 
pota, aod lubjected in each generation 10 the -.me 
conditMmt, were int.ercroaed tor nine OOOIeCutin 
gftlerati"llL ThOll int.ercl'Oald plAnta Ihoa became in 
the later gt'ncratiolll more or Ie. dOlely inter-relatro, 
}'Iowell on the planta of the ninth intereJ'lllled gellera­
tion .ere tcrtiliaed with poUen taken from • lreth 
llock. and If'edliogt tllUl raiaed. Other Ho.el"ll on tbe 
lime intercf'088ed Illnnt8 were fert ilised with pollen 
from Inother inlerero.ed plllllt, producing I6edlingt of 
the 1enlh inkrcro.t!d generation. ThOll '.0 IllU ot . 
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leIldIingt ""ere grown in competition wilh one another, 
and differed greatly in height and fertility. .For the 
offll,ring from the erou ",-jth a fre8h stock exceeded in 
height the intcrcJ"088ed plants in theratioof 100 to 78 ; 
and this is nearly the same exeep which the inter­
er'OlK'd had o,'cr the self-fertilised 1,lautll in all teu 
generations taken together, namely, 1\8 100 to 77. Tho 
1,lnnts raised from the cross with n fresh 8toek were 
alllO greatly Inpcrior in fertility to the illtcrcroesed, 
DlUIlely, in the ratio of 100 to 51, as judged by the 
relative 'Al'ight of the seed-eal'sulell producOO by an 
equal number of plana of the two eel .. both having 
been left to be naturally fertilised_ It sbould be 
etpcciaUy obl!eM'ed that Doneor the plant. of either lot 
""ere the product of eelUertilisation. On Ihe contrary, 
theinten"rouM plana had certainly been eroucd for the 
last ten genel'fl,tionl and probably during aU 11l"el'ious 
generations. as we may infer from the stnletllrc of the 
flowers and frolll the frequency of the "illi ls of humble­
bees. And 110 it wiU have been lritll the parent-planu 
ol the fr<>8h 8tock. The ""holegrcat difference ill height 
aud fertility between the two IOUllIfist be attributed to 
the one being tile product of a CfOllll lIith pollen from a 
fresh stock, and the other of a crou bet1l'6cn planll! of 
the aame old slOOk. 

This species offen anotber interesting ease. In the 
five first generatious in which intercfOlllled and seU­
fertili.ted 1,lanll! 1I'cre put into competition lI'ith one 
&Dother, every lingle interef'OMCd plant beat ill! lieU­
fertilised antagonist, except in one illstallce, in ,,-hiclt 
they wcro equal in height. But in the sixth gene­
ration a plallt appeared, named by me the n ero, r&­

markable for its tAllllCIJII and increased self-lf'rtility, 
and which transmitted its characten to the next three 
generation The children of Hero 1I'e", again aeif-
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fM1ili.ted, forming the ~igbth .,If·tertili.eed generation, 
aod were likewlle interefOllllEld one wilh another j bot 
thia Cl'OII between planla which had been lobjected 
to the -.me coodibou ud bad been .,!t·fertilited 
dwing the ae .. en pre .. iotll generations, did not eff'ee' 
the lelilt good; for the inle~ grandchildren wero 
actually aborter than the .e1I·tertili.ed grandchildren, 
ia the ratio of 100 to 107. W. b~re IM!e that the 
m.,.,. act of cl'OIIing 1""0 dialinct plautl does not by 
itlelf benefit the olf,pring. Th;" caIIO i. almOlt the 
eoDYel'le of that in the lut ]Nlragr&I,b, in .... hich the 
ofUpriog profited 80 greatJy by a ere. with .. fresh 
lwelt. A .imilar trial wu made ... ith tbe de.eendanta 
ofllero in the following generation,aud with the same 
reIIult. But the trial cannot be fully trQted, owing 
to the extremely unhealthy oondition of the planta. 
Subject to thit aune .erioul eauJe of doubt, even a 
erou with a ffOlh .took did 1I0t henefit the great.­
grandchildren olll.eroj a.od if this were fOIlly the cue. 
it ia the greatest anomaly o_ned by me in al l my 
eJ:perirnenta. 

(2.) MinnJu '''" ..... -During tbe tlute fil'lt genera­
tions lbe intercn.ed )Iianta talten togetber ezoeeded 
ill h.,.ight the a1UertiliJed taken klgt'thef, in tbe ratio 
of 100 10 65, and in fertility in a . till higher d~gree. 
In tbe fourth generation .. Dew variety, which grow 
taller and had wbiter ud larger 80wel'l than tbe old 
nn,·ti.., began 10 prenil, especially amongm. the .elf· 
ft'rtili.ed plant&. Thianriety transmitted itIJ charACtel'l 
wilh f('marklllllo Hdeli ty, 10 tila, all tbe plante in the 
Iak'r atlf-Certililed geo,"rati<.lDl belooged to iL TheM 
c"tllltlCjuentiyes.eeeded the interc~ 1,lulaoooside:r­
ably in height. Thu. in tbe t.Jvondl generation the 
intererotted planla wero to the teU·fertiliiMld iu height 
.. 100 10 137. It ia a more ",markable Caet that the 

.2 
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aelf·fertiliaed plants or the Ili:r.th generation bad become 
much morc fertile 1ball the intercr'OllSed plant.8, jll(lging 
by the number of cap3uiea IJpontaneoUIIly producW., in 
the ratio of 147 to 100. Thill variety, which tt.Jl we 
have seen appeared amongst the pIa.IlU of the Courth 
eelHcrtiliaed generation, resembles in ahn08t. all its 
oonstitutionnl pe<:ulillritiCII the "ariety called lIero, 
which apl)eQred in the sixth aelf-fertilised generation 
of l pomOllL No other Buch case, IIdth the partial ex· 
cel)tion of that of Nicotiana, occurred in my e:r.peri­
melltll, carried 011 during ele,-en yeara. 

Two plants of this ,-ariely of ~[imulut, belonging to 
the lIixth self·fertilised generation, and growing in 
1IC)IIUllte pota, w-ere intercl'08llCd; and IIOme flow"era on 
the same plllnill wero again self-fertilised. From the 
aee<la thu8 obtained, plants deri'-e<1 from a C1'088 
bet. .. 'een the &elf-fertilised I)Jants, and others of the 
se'"ellth IIClt·fertiliaed gencrnlion, were raiaed. Bnt. 
t his C!"'OM did not do the ]OOIIt good, tbo intero1"OllJCd 
1)lants being inferior in height to the aelf-fertili&ed, in 
tbe ratio of 100 to 110. This case is exactly p6ralJel 
"'ilh that. given under Ipom<M, of the grandchildn>n 
of Hero, and apJweutly of its great-gtflndcbildrcn; 
tor the &eed1inga raised by intercf088ing these plant. 
w"ere Dot iu any w"ay luperior to thOll6 of the oor­
responding generation raised from the aclr-fertili8ed 
il()wera. Therefore in tbese several caIICI the cfOIIIing 
of plante, which had been IJelf-fertiJieed. for IJeveral 
generatioIl/l and which had been cultivated all tht' 
t ime nnder as nearly &I poIIIible tbe same oonditions, 
W!\3not in the IC6!lt beneficial. 

Another experiment W!\3 now tried. F irstly, plants 
of tbe eighth eelf-fertili&ed generation were again 
IM'lf-ferti li.oo, producing planta of the ninth 1IC1f­

rert·lWed generation. Se«.udly, two of the 1)I&.n1.8 of the 
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eighth IClt·fertiliMld generation were iDterero.ed ODe 
with anotber, .. in the experiment above referred to; 
but tha ... DOW elrooted on planw whieh had been 
IUbJootcd to two ~ditional. generatiUnIi of tell.{er­
til.lion. Thirdly, the lllUUe pluta or the eighth lelr­
fertili.oo gencrulion were croescd with 1)()lIen {rom 
planta DC • {relh .tack brought (rom a dittant garden. 
1\ umerout plauta were rai.acd from tbeee three IeUJ of 
aeed.I, alld grown in competition .ith ono allother. 
'1'110 IJ lalit. deril'oo !'rom a crou between tho IeU-fer­
lil..i.ed )llaO" ezcooded in height by • little the II'!U­
(",rtiJ..L.l. ~a.. .. 100 to 92; and in fertility in. gl"Mter 
degroee. vi .. , .. 100 to 73. 1 do not kllOw wh('ther 
tWa (lill'",renoo in the 1'e!lUh. oompared with that in the 
previ"l11 cue. can be aooounted {or by tho inereued 
deteriunuiOD of the aelf·fl"rti.laed plantl from two 
additional generaliolll of eeU.(ertilillltion, aud the 
ounseqUl'ut adl'llJltago DC any CfOII8 whawver, although 
merely betl'r(l('D the lcl1'-fertiliaed plaut&. Dut however 
thil OIaY be, the effects of cl'OIIIing tho .etUcrtilited 
pWlts of tho eighth generation with 9. fl'Olh stock II"CfO 

eJ:tremdy Itriking; for the loodling1thul rai.oo "'ere 
to tbe ..,If·fertili.ed of the ninth gmeralion .. 100 to 
62 in ht'igbt, and .. 100 to 3 in ferlilitJ J Tb~J were 
aI.o to tho intel"Cl"'OlllMld plantl (derived from e.roa.ing 
t ... o of thete.ll·fertiWed plants of tho eighth generation) 
in be.igh~ .. 100 to 56, and in fertility .. 100 to "­
Better e ... idence oould hardly he deai!tKI. of the poten' 
influence of a CI"'OM lI·jtb a rre..h Btock 011 Illaotl which 
bad been aelf·fertiliJled for eight generotioDt, and had 
been culti.,.tod all the time under nearly unifortn 
oondition .. in oonlpari80n with plantl te.lf'(ertiliill!d 
for nino gClIlerntioli1 continuously, or thcn onoo inter­
ero.ed. uamcly in the lut generation. 

(3.) B~ ~-&1D6 BowNt on <:Iobbt.ge 
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plants o( the 8eOOnd ee1f-(ertiliaed generation were 
cl"OMed with pollen from a plant of the lamo ,'ariety 
brought frum a distant garden, and OtllCf flo1l'ers were 
again .elf·ferti lised. Plants derived from a c.rou with 
a fresh stock and plants of the third aelf-fertilieed 
geuera.tion were thus raised. 'I'he former " 'ere to 
the IIClf·fertilised. in weight lUI 100 to 22; and this 
onon nOU8 differenco ffiU8t he attributed in pMt to 
the beneficial effects of a el'O!l8 with a f«llh stock, 
and in part to the deteriorating effoote of &clf-fertifua. 
tion continued during three generationa. 

(4.) l btrn vmbJlaw. - Seedlings from a c.rimlJOn 
English variety efOl5lled by a paJe-colourod variety 
which had been grown for /lOme genemtiolli in Algiers, 
were to the III'lf-fe:rtilised -thngt £rom the C.riDl8OIl 
variety in height 8.!1 100 to 89, AIld III 100 to 75 in 
fertility. I am surprised that this CroM "'jtb another 
varicty did not produoo a still more ItrongJy marked 
beneficifll effect ; for IIOme intereroeacd plante of tho 
criffillOn English variety, put into competition with 
plall ta of the &Bmo "ariety self-fertil ised durillg throe 
generations, were in height as 100 to 80, Alld in 
fertility III 100 to 75. The alightly grooter difference 
in height in this latter case,may pouibly be attributed 
to the deteriorating effects of ae.lf·fertili..salion carried 
on for two additional generatiolls. 

(5.) EtcAltlioitzia oalifonl1M.-This plant offefIJ an 
.JrnOlt unique case, inasmuch all the good eO'cete o( R 
cross or the e,-il effects o( sc.lUertilisation are confined 
to tho rel)roduclinl system. Intercl"Ofl8ed and .elf· 
fertilised plants of the English stock did not differ 
in height (nor in weight, fl! far all WR8 R8Ccrtninoo,) in 
any constllntmanllef; the self·fertilised }llants US\11l.lIy 
having the a(h·Rnlage. So it Wall " 'ilh the off31lri ng 
of plante of the Brazilian stock, tried in the same 
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lDanner. The Jlftrent-planLt, ho .... eyer, of the Eugliah 
atoek produced wany wore eoods 'II'hen fertilised with 
poUtn from another plant than when .eU·fertili.ed i 
anll in Brazil the parent.-plan14 were at.oluldy .tcrile 
nnle. theY'll-ere fertilised ,,-ilh pollen from Inother 
1llllnt. fntercl'OMed ecedlings, raised in "England {rom 
the 1jraxiliau lloclt, compared "'ith lelt·{crtilieed ICed. 
l ingl of Iho oolTellponding 8eeOnd generation, yielded 
1Ie(~1. iu Ilumber 11.1 100 to 89; both loti of plantl being 
left fte(' ly expoeed to tho visilll of illlCCtI. lJ '110 now 
turn ~ Iho elrt'C14 of ~iug planta of the Bruilian 
&toek .... ilh pollen from tho English .toek,......., that 
planta "bieh had !)e(>n long Cl"poeed to l'ery dilrerent 
conditillll' 'IIere intCl'Cl'OllllCd,-\II"e find that the olr. 
apring were, .. before, inferior in height ami .... ('ight 10 

the planll of the Bruilian .Iock after t .... o genera. 
t ionl of ICIl·fertilil1l.tion, but were BUllerior 10 them 
in the mOlt marked manner ill tho number of toedl 
produero, namdy, .. 100 to 40; bolh Iota of pllUlu 
being left freely CJ:IJOSod to the ,'ilit. of insects. 

1n Ihe ease of l)lOw<.ea, 110 hll"o I(I(>n that the 
plauta df'ri,'ed frem a CfOIIII \II'ilh a fresb st()('k 'fIfere 
supt'"nr in ht:ight .. 100 to is. and in fertilily II 100 
to 51, to the planta or the old ltoek, al18uugh theee 
had het,n intererouod during the lut ten gent:f'Iltion& 
Witb Ett-h .... holuia .... e haTe a nearly parallel caae, 
Lut only .. far .. fertility i! ('(Ineeflled, fur the plants 
derin'tl frem a en. .... ilh a freah II()('k 'fIfere 11l1>erior 
in fL'rtiJity ill the ralio of 100 to 45 to the Jlruzilian 
plallLt, ,,-hich had been artiB('ially inlerel'08Bed in 
England for the two last generation .. and which mIlS' 
haTe Leen naturally iuterc~ by in~ta durillg all 
previolls gcncration. ill Brazi l, where Ollicrwi80 tbey 
arequiw lterile. 

(6.) DtaJtt4.. eoryop'iyll_-Planll leif.fcrtiWed 
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for three generationJ .. ere croued with IIOUcn from a 
f~h stock, and their offspring were gro,m in compo. 
titian ",ith Illants of the fourth eelf-fertililM!d gencra­
tion. 'The cr(l88('(} plants thlU obtained \lCf6 to the 
eelf-fertilised in height as 100 to 81, anr! in Colrtility 
(both Iota being Icft to be naturally fertilised by 
iusoou) lUI 100 to 33. 

These same crossed plante: wero alfl() to the off­
spring from the planlll of the third eelf·fertilised gcno-­
ration crossed by the intercrosaed planlll of the cor­
rel!lponding genl'ration, in height as 100 to 85, and in 
fcrtilityaalOO to 45. 

We thut Ie'6 what a grea.t advantage the ofl"ilpring 
from a CI'08ll wilh a fresh stock ba.d, not only over the 
selr-fertili8ed planta of the fourth generation, but 
O"cr tbe olf-'pring from the IIClf·fertiii8ed plllllll of the 
third genemtion, ... hen cl'088ed by the intcrcl'Oll!lCd 
planta of the old stock. 

(7.) Pilum ,",il/um.-It has been .hown IInder the 
head of thillpedes, that the IC\-eml nuicti('8 in this 
country ailnOilt in\"sriably fertilise themllches, owing 
w insoota mrely viliting tho £Iowen; and as the 
plsnta havo been 101ig culti\"8lOO ullder nMrIy similar 
conditions, ""0 eall nnderatand why a croa beta·ccn 
t, .. o individuals of the same "arielY doel not do the 
least good to the offspring either in height or fcrtility. 
This cue il almOilt exactly parallel with tbat of 
Mimulna, or that of tbe lpomooa Ilamoo Hero; for 
io these t\l"O instances, ero&:ling planta ~·hich Ilad be<>n 
self-fertilised for IlOven generatioll! did not at all 
beuefit tho offspring. 00 the other hand. a Cl"Olll 

bet,,·ccn t~'o varictiea of the pea. CftUIIC8 a marked 
IUIMlriority ill tIle growth and vigour of the offspring, 
over tho self-fertilised pla.nts of tbe ",me .,-aricties, 
&8 shOIl·n by two excellent observers. From my own 
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ohlervatiolll (not m.de 1rith great care) the ol'f'~jlring 
from c~ mrietiea ~·ere 10 llelr.rertili.ed plauta in 
he-ight, in one cue u 100 to about 75, and in aleOOnd 
e..MIulOl) to 60. 

(~,) Lalltyrvt odoratu.-The 8wect'l* il ill the 
!lame ItAtc in regan! to llelr·fertilisatioll lit the common 
1)(.'8 i and we hft\'e teen that IOOdlingl from a CI'08/l 

between two varieliee, which differed in DO retlpect 
e.locpt in tho oolour of their fto'll-el1l, 'II'ore to tho 8('\(. 

ferti lised seedling. from the same mOUler-pliUlt in 
beight .. 100 to 80 i and in the fle<'()nd generation u 
100 to &O!, Unfortunately 1 did lIot ucortain wbether 
(,ro8IIing two plant. of the samo "ariNY failed to pro­
duC(! any beneficial effoct, but 1 venture to predict luch 
would be the Mull. 

(9.) PtJt.,.ia ~-The intercf'Olled plantll of 
the I&llle .tock in four 01lt of tho fil"o 11100e88l\"e gene­
ratiollliliainiy e.loeedcd in height tho II('lf·fertili8ed 
p!antl. 1'he latter ill the fourth goneration were 
In::uOO by a freah ltock,and theaeedlinb", thul obtained 
yerejl\ltintocomllCtitiollll'ith thoaclf·fertili.oo IJillnl8 
of tllO fifth genel1ltion, 'fhe cl"08SCd Illllntll uooedod 
the aclf·fcrtililled in height in the ratio of 100 to 66, 
and in ."eight u 100 to 23 i Lut thil dil'f'eren<.'e, 
tbough 10 great, il not much greeter than that ootween 
the inwrcfUlllCd plantll of the same.tack ineomparieon 
with the ael(·fertililed plants of the corresponding 
gt'Df'ffltion. This cue,. therefore, leellll at fll1It light 
oppoeed to the rule that a crose .'itb a frceh .tock ill 
much more ooncHcial than a CI'08/I betll"cen indil·iu\la!.s 
of the .me 8tack, But lUI with E1ch8Chohzia., the 
reprod\ll'tive .y.tem WII3 here ehiefly bcneHtod; for 
tbe plantll raised from the erou with tho rr<l!lb stock 
were to tho aelf·fertilited plants in fertility, both lots 
being naturally fertil.i&ed, &II 100 to 46,1I'hereu the 
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intercroascd plants of the u.me stock were to Ule !leU· 
fertilised Iliantll of the correaponding fifth generntion 
in fertility only as 100 to 86, 

Although at the time of mOlU!UrelDent the plants 
raised froID the croes with tho fresh stock did not 
exceed iu height or weight tho iuterorosse<i plants of 
tho old stock (o.'ing to the growth of tho former Dot 
having been completed. as c::&:plained under the hood 
of this 8ptlCiCII), yet they e::&:eeeded the intercl"088e(l 
plants ill fertility in the ratio of 100 to 54, 'l'his fact 
is interesting, tlJJ it sho",'s that plants !lelf·fertilised 
for four gcnerntions and then erossed by a fresh stock, 
yielded seedlings which were nefil"ly hiee as fertilo as 
thOllo from ))Io.nts of tho sarno stock which had been 
intercf08SC(l for tho fl"e pre"ion! genemtions. '\'e 
here lIet", lUI .ith Eachscholtzia and Dianthus, that the 
mere act of crossing. independently of tho slate of the 
crossed plaut .. , hlUl little ctllCflCY in giving increMed 
fertility to the offspring. Tho &Bmo conclusion bolds 
good, WI .'0 hfl\'o already aceD, in the analogous cases of 
Jpomrea, llimulus, and Dianthus, wi th respect to height. 

(10,) NU:oiiana tabacum,-My Illants were remfil"k· 
ably seU.fertile, and Ihe capsules from the IIClf,fertilieed 
flowers apparently yielded more eoods than l hOlC ",'biob 
were cJ"OI!.8-fertilised. No insects were seen to visit the 
flo",'ers in the hothouse, end 1 suspect Ulat the stock 
on which 1 e::&:perimented had been raised under glass, 
aDd had been self·fertiLised during I16veral previoUll 
generatiolls; if 110, ",'cenn undcntand why, in tbecolll"86 
of three gCllcrations, the crossed seedlings of the same 
slock did not nniformly exceed in height the self·ferti· 
lised seedlings. liut the ease is complicated by indio 
vidual plants having different constitutions, 110 that IIOme 
of tbe cl'Ollled Iud sclf·fertilisP.<1 aeOOlings raised It the 
same time £rom the aamc parents bebaved. differently. 
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llo"'ner tllil may he, plants railed from .. It-(crtili&ed 
1IIIInl.ll of the thin! gencration c~1 by a slightly 
difrl'rent lU~varicty. exceeded greatly in height and 
",."ight the .. If-fertiliwed. planu of the fourth genera­
tion; Imd the trial ""&.II made 011 a Iflrgo IlCale. Tbey 
exce«led them in height whell grown in I)()ts, find 1Iot 
much crowded, in the ratio of 100 to 66; flud ,rhen 
much ero .. ded, ulOO to 54. 'l'hceeeroacd plflllU, "'hen 
thnl subjeeted to severe competition, al.80 el[ceeded 
the 8(>1f·fertil iled in weight in the ratio of 100 to 37. 
So it .'1.1, but in II less degree (at IllAy he ICen in 
Table C) •• hen the t.'o lOti! .ere gn)1rn out of doors 
and not lubjectcd to auy mutual OOllllletitioll. Never­
thel!:..., etrango 808 is the fact. the flowers on the 
motber-planu of the third IleIf-fertiliMd generation 
did not yield more IJCtld .·hen they "'ere cf068ed witb 
poU"1I from plante of the fresh stock than wheu they 
were .. If-fertilised. 

(11.) Art«gal1if oollina.-Plantl raised from a red 
"Ariety cl'OIJlI('(i by flllother Illallt of the Mmo nuiety 
,,'ere ill height to tho self-fertilised plau!.e from tJlO 

red vllriety as 100 to 73. WIII."11 the Oowers on thil 
red vilriety . ·ere fertililCd ,,·jth I)()Uen froID a clo.ely 
similar blue-fl01ll"ered nriel,.. they yielded double the 
number of IOOtiI to "'hat they did ... hen cl'088Cd by 
IlOllen from another indi,-iduAI of tho 88mem:1 "ariety, 
and the aeedJ "'ere mueh finer. The plana raised 
(rom tbit CI'UIII bet"'een the t,,·o nrietiel were to the 
.. If-fertilised seedlings from the red variety, in height 
All 100 to 00, and in fertility as 100 to 6. 

(12.) P"'mwa ~-SoPle flowers on long-8tyled 
plantl of tho third illegitimate generation lI'ere legiti­
mately cfOII8(l(l with llOllen from a fl'Clh ltuck, Aud 
othel'S lI'ere fertilised .. -ith their 011"1\ IIOUeli. }~rom 

the acedJ !hUI produced c~ Illanu, and eclf-

© The Complete Work of Charles Darwin Online 



268 fR'"1tlIAHl' 0" ll£AIlUllElI.£.l<iT!l. Ca.t.r. YIL 

fertilised 1)lanta of the fourth ilIcgitimate ge'leration, 
were rai.sed, The formcr were to tho latter in 
heighl M 100 to 46, and in fertility during ono 
yeer all 100 to 5, Ilnd all 100 to 3'5 during tho next 
ycar" In this case, howcver, we II/wo 110 U1ctlllll of 
distingllithillg bet","een the nil effL'Ctt of illegitimate 
fertilisation continued during four gencrations (thnt is, 
by pollen of the same form, hut taken from a distinct 
plant) and strict aelI· fertilisation, But tbetIC t1l"O 
1)1'OOe8!ICt perhape do not differ 80 e.l!Jl(:ntially M at 
linlt appear. to be the case. Tn the follo1l"ing experi· 
ment any doubt ariting from illegitimate fertiliation 
\H18 completely eliminated, 

(13") Primula wm, (Equal,styled, rod,Dowered 
nriety).-}'!olll"cl1l on plant .. of the IIOOOnd IICU·fertilited 
generation "'"ere eroaaed with pollen from a distinct 
\'ari(lty or fresh stock, and others lI"ere again II('lf· 
fertilised, Cl'08l!C(! plante and plant. of tho third aelf· 
fertilised generation, all of legitimate origin, were 
thus raised ; and the former WWI to the latter in height 
88 100 to 8,), and in fertility (M judged by the number 
of capsulea produced, together with the ",'erage nllmber 
of&OOds) ..... 100 to II. 

Slimmary of tM M/laltlrY_h ,II. TabU a.-This 
table includes the height. and often the weights of 
292 pllll1U deri\-oo from II cro88 with a fresh stock, 
and of 305 planla, either of IC.'lC·fertili5ed origin, or 
deri\'ed from an illt.efCfOIIfI het.."een plnntt of the same 
stock, 'l'hese 597 plantll belollg to thirteen sp<lCiet 
ami t,,'eh'e g1!nera.. 'fbe yarious precsutiollll ",·hieb 
\\"ere taken to ensure a fair compariflOn have already 
IJeen statOO, If \ll'e now look down the right-hand 
column, ill 1I-bieh the meen height, ,,'cight, and 
fertility of the plnnte deri\-ed from a cross \lith 
a fresh .wek are represented by 100, \\"0 shaU 100 
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by the other flguree how wonderfully .uperior they 
are both to the lIC-lf.rcrtilised and to the interenued 
Illants of the same .tock. With retped to height and 
... ('ighl., there are only two exceptioM to the rule, 
namely, with Esch.scholtzia and Petunia, and tho 
latter ill prooobly nO real exoolltion. Nor do theae 
two 8poo.iet olfer an exception in regan! to fertility, 
for the plants derived Crom tho CI'Ollll with a Cresh stock 
'II'ere much more Certile than the IIt'If·fertil.illed plants. 
The dilf ... rence beb'oen the two IICta of planta in tho 
table is generally mnch greater in fertility than in 
height or weight. On the olher hand, lI'ith somo of 
the spociot, u with Niootiana., there waa no difference 
in fertility between the two ROta, although a greet dif­
ference in height and weight. CoDlidering all the 
ell808 in this table, there can be no doubt that pIanli 
lirofit immeIl8Cly, though in dilferent wayll, by a croa 
with a fresh stock or wilh a distinct 8ul)..,'ariety. It 
cannot be maintained that the bellefit thus deri"oo is 
duo mercly to the planta of the fresh stock being per­
fectly healthy, whilst theee which had been long inter­
cf()8!ll'(\ or IICJf-£ertiliecd had become nnhealthy; for iu 
men Cfl80I there wu DO appearance of such unhcalthi­
nllllll, and we shall IJOO under 'fable .A that the inter­
el'Ql!SOd plants of the tame stock are generally 8uperior 
to a certain utent to tlle IICIf.fcrtililled,-both lots 
having been subjected to eUl'tiy the Mmo oondition. 
and being equaUy healthy or uuhealthy, 

We further learn from Table C,that a crou between 
planta that ha,-e been seJ(·r~rti1ised during several 
luccetlllivo generations and kept . 11 tho time under 
nearly uniform condition., doca not benefit the oftipring 
in the loon or only in a ,'ery alight d~grce. llimwul 
ami the deecendanta of I pemooa Darned n~ro olTer 
inatancee of thil rule. Ab"flin, plants IeIr-fertil.iJcd 
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during aev<"fRI gen~rjl,tions profit only to t\ small extent 
by a eroes with intereroesed l'iantJI of the IllUDe stock 
(u in the C8IJ6 of Diallthus), in oompftri~n with the 
effects of a el'Oll8 by a froah stock. Plants of the same 
stook intercf'Oll8e(\ during several generations (lUI with 
Petnnia) ,,"ere inferior in a warked Olanner in fertility 
to thOlie deril·ed from the correlponding self-fertilised 
Illants croued. by a froah stock. Lastly, certaiu plallUl 
which are re~ularly intercrOMCd by iu/IeCts iu t\ ,tato 
of naturt', and which w"ere artificu.lly e~ ill each 
succeeding generation in the course of my eXIM'ri­
ment.ll. 110 that they can nc\"er or Illost rorely luwe 
,uffered any e\'il from self-fertil isation (u with J!:8eh· 
seholtzia and lpowQl6). neverthell'!>!! profited greatly 
by .. el'Oll8 with a froah stoek. Tbese 1IC\·enl.1 ea.!J('8 
taken together show \18 in the de&rellt maImer that it 
is 1I0t the Illere crosaillg of any two individuals which 
is beneficial to the offspring. The benefit thUll derived 
depenmon the plants wbich are united differing inllOme 
manner, alld there can hardly be a doubt that it is 
in the constitution or nature of the I!exulI l element... 
Anyhow, it is certain that the differenCffl are not of an 
external nature, for two plants which rosemble CftCh 
other IIJl dosely as the individuals of the same spooics 
ever do, profit in the plainest manner when inter­
cJ'OB.'iCd, if thei.r progenitors ha\'e been expoaed during 
several generations to difft'rent oonditiOIllJ. Bnt to this 
lulter 8ubjoct I lIhall hu\-e to recur in a futuro chapter. 

TABLE A. 

We 1fill now tnrn to our flnt table, which ~ 
laWil to cT08lCd and llelf-fertililled plants of tho ilIUM 

atock. 'l'hMIO oousist of fifty-four ~pooics belonging to 
thirty natnral orders. The tolal number of cl'088ed 
plants of which mcaaurementa are gi,'en is 796, and 
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or IeIr·rcrtilOOd plana 809; thai i. altogether 1,605 
pltt.uta. Some or tile 8pccics "'CN cspcrimcnll'<l on 
during several .ucccuive gcneration.; alld it .hould 
be borne in mind tbat in Rich CMeI tile croued plana 
in each generation went c~ with pollen £rom 
anoth"r cfOll8Nl plant, and the flowers on tho 1le1C­
fertili><Nl planll wefO almOlit ahray. fertiliacd with 
tbrir 01lrll pollen. though IIOmetinl€!JI with pollcn rrom 
othrr floll'ers on the 18me pia'll. 'l'be efOI:S6d plallu tlml 
becalno mOHl or JCIJII clOlCly inter-related in the lawr 
gencrations; aDd both lOll went lubjeeted in e6Cb ge­
nN.ti"n to almOll' alMolnte1y the _me oonditiuus, I.Dd 
to neuly the lIWle conditions in tbo IUcee88i\·e gene­
rationB, It wOllld iuLvo booll a bettor plan in SOIllO ro 
'(1«'1.1 if I bad al'II'a),'cf'()ll8e(\ some flo."era either 011 tllo 
IleU·fertilised or inw~ plan ... of e&ch gellrration 
.. ith pollen from a non·related plant,gro1l'n unoler (lit­
terent oondition», ... wall done ,,"itll the planta in Table 
C; ror by tbiJ procedure I lbould ha\"e l('6rnt how milch 
t~o olrilpring bocamo deteriorated through continued 
II'lf-f ... rtilisation in the 'nOOOfl8i,·e generations. A. the 
CIllO Ilands, Iheeelt·rerliliaed p!rUlI.of the 11IC'{'cuil'o 
g,lI('rali"Il' in Table A were put into competition with 
1lI.1 tompued • itb interen.ed plants., which were 
probably deteriorated in JJOme degree by being more 
or 1<'M inler-relll.Wdll.nd growll nn(\('fsimiitt.r (:omiitiOIlI. 
Ne,"ertll",icu,Juw l ah'""ye fullowcd the plan ill Ttt.blo 
C. I ahonld noc. haTe dilCOTered. the important fact 
tbllt, although a e.ro. between plalill which a19 rather 
el~ly related and which bad been fJnlljeeted to 
dOlll"ly limilar condition .. gin~fJ durillg 1I('\"eral gf'nera.­
tiona lOWe advalltage to Ihe olr~(lring. yet thnt arter a 
time Ihl'1 mlly be intcrcf'OlJSCli witll 110 advantage whnt­
ever to the olr1llring. Nor Ibolll11 1 bavo lotlrnt that 
the IlIIt-rertilited planta; of the later generation. might 
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00 el"OMed with intercrossed plants of the I18.me .toek 
with little or no arlvantage, although they Ilrollted to 
an eJ:.tmordinary degree by a cross with a fre.h stock. 

With fet:pect to the greater number of the plants 
in Table A, nothing special need here be JDid; full 
pn.rticulan may be found under the he.d of each 
apedell by the aid of thelndeL '],he figures in the 
right-lilmd column Ihow the mean height of the self· 
fertilised plants. that of the crossed )ianta with "'hich 
they competed ix'ing reprekntod. by 100. No notioo 
ia ilf'ro Woken of the few CUCI in which crossed IIntl 
&elf·fertilised plantJJ "'ere gro-.rn in the open ground, 
110 as not to compete together. The table includes, 
M W6 have IOCII, 1>lallu belonging to fifty.four 8(>C(:ice, 
but as lOme or theso wero measured during 8Cvenl 
8uCCC'Mive generaijona, there are eighty.throoCftllell in 
,,·hieh cl"Ol8Od and 8Clf·fertililled plllu" were oompared. 
As ill each g.,nerution the number of »Iallu which 
were measured (given in the table) 11'''' nevcr "cry lar~e 
nnd IOmetim('ll 8mall, whenever in the righ .... hand 
column the mean height of thecl"OlllJCd and self·fertilised 
1)lanta is the 88me within five per cent., their heights 
may be coll8idered Mpmctically equal. Of8ucheaae8, 
that ia, of self-fertili!led plantil or ... hich the mean 
height ill eJ:JI~ by fl.gul'Cl oot"'ecn 95 and lOa, 
thcroal'1l eightC6n, either in lOme one or all thegen{\­
rationa. There are eight ca&eI5 in which the lieU· 
rertiliaed planu exceed the c.n.OO. by above five per 
cenl., as Bhown by the flgllre. in the right-hand column 
being al)(We 105. Lastly, there are fiftY-llO\'cn C85t..'iI 

in ",hieh the cfOA56d plant' exceed the lleU·fertilised in 
"mtio of at least 100 to 95, and genemlly iu a mur,b 
higher degree. 

lftherelativeheightsoCthecf'088ednudselC.f;>rtililed 
planu had heen due to mere clul.uce, there 1O'0nid have 
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bePli about u mally ca&e8 of telf-ferti lised plant. 
exceeding tho eroued in height by above f1,'o lM'!r cent 
as oe the efOlled thUl exeeeding the telf-fcrtiliaed; but 
we lee that or the latter there are lifty-eevell C&IOII, alii) 
or tho ronner only eight c:a.sc8; 10 that tho CMeI in 
whi('h the el'08lffi 1,Iants exceed in heigbt the self. 
fertiliaed in the aoo,'e prollOrtion are more than 8O,'en 
timf!llloll llumcroUl RI those in which tIle eelr·Certi lillOd 
f'loeed tbe erouod ill the sallie ProlKlrtioli. }'or our 
specilll llllrpoeo of ootnllllring the POII'CI'II of grolO·th 
of e~ and IeU·fertilised plants, it may be Mid 
that in til'ty--tll'n'n cues the c~ plants exceeded 
the ... If·fertilillOd by more tban tin~ per ~nt.. alld that 
in t\O-enty"'i.t eaaet (18+8) they did lIot thu. exceed 
tb .. m. liut we .hall now show that in IIIveral of theM 
twenty ... ix e-. tbjO cfOl8Cd plants had a doeiJed ad­
nntageover tbelelr·fl·rtil i.sed in otherresllOCtI, though 
not in height; that ill other C88e8 tho moan bcighlil 
are not tful!t,,'ortliy, Oiling to too few Illants having 
been nlClllllfed, Of to their having grown unequlllly 
from being unhenlthy, or to both CRU808 oombinod, 
Ne,·erthclou. as IhCllC cuell are oPllOilOd to Illy general 
roneln,u(JII I ha"efch bound togh'e them. Laslly, tbe 
I'&UI8 or the croeeed plants baving no advantage o"er 
thelelf·fcrtilited call be explained ill !IOtneother eaJIOI. 

Thnl a vecY'lnall re;!idue il lert in 'rbieh the I(' lr. 
Certilj..,d Illants appear, loB rar as my (,xperiments 
I!PM'(', 1O be ft!ally equal or luperiur to tbe cro.OO 

'""'''-We will now oonsidf'f in lOme little detail the eigh. 
t.een ("ue8 in which the aelf·fcrtilieed. planu equalled 
iu al"l'mge height tbe crossed planu I\-ilhin fh'o lM'!r 
ct'nt.; and tho cight cate8 in which the self.fertilised 
planta e,cooded in a,'crage bcight tbe cfOllllOd plant. 
hyabore live per Ct'lIL; making a.Itogether tw;nty ... i, 
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!'Mel in "hil'h Ih.' croaed plants were not laUer than 
the .,If·t,'Mili>lt.J 1)lan13 in any marked degree. 

(1.) O;""j~ .. ....,..,..rll .. (tJ.;rd,....,.,""')._Tb'- plant .... 
esperiJrlmtd 011 during four poen.tic.a. iu tMee of whll'b u.. 
=-.I p\al1t&tl_1. I io height the .!f·fertil-.l pooraliI b, 
mnchmo"-,tbllO fI'fOpI'roenl: aDd""haTelOCn under Table 
CII,lltthoc.o:.prillg!'rom the plant. of the tbird .llClf-fcrtilil!cd 
gmt'ratiun ~n.t<l 1'1 a rn.h ltoc:k prollklcl in height and f~r­
tilil, to 10 Hiraordillary d~ nut in thil third geoentioo 
the ~~l l.lan\JIof the.me sWell: were in height to the .elf. 
!, rtilit..('<l<lld, ... IOOto9'J.t1lat~tho,.,ero l'rt.CtiCt.llrequal. 
'eT,'rtheK.whfllltheelgbtc~t.n<leigbt.lt_fertili .... d 
p!antaw'TleuIJn1r1laodweigbed.tbefortllUWi!rotolbelaller 
i .... <f«bt .. lOOtot91 'lbenIc:aathen.<foreb.oottbeae...t 
.lonl" Ual t~ tf"--t plan .. of uu. .. ~ are greatlr lJUpt'rior 
in Tipur.1Id lU~l1riaDoe to the III.'lr-rcrtili8ed; and what ....... the 
.. _oItbu.U .... rtil-.Jplanuoltbethinl~tioo,though 
., ligt.1 &D.I tlaiD, POW"iDc up., .. t.IO)1)11t to equal tho er-a 
iOMight,lemDC>lullIt.i.n. 

(2.) I~/"''''''' (ftrd f""<"TtIti<lll).-The ~ pfanta er 
tw. 8< nN.I~>n "'~ro much inferior in height to the I(lIM"rtil~, 
io U"I>fUlJ(JrtiOllof 100 to 127. Althoughonlr two pairs went 
m,'Uureo.i, 'lf1iK'h ia ob .. iouU, much too (""to be tnllltcd, 
yet I'rom olll<'r 'Tldt:noe gil'('n under the bsd 01. thia IJ*b. 
II 11 rerllun that tbo .cU·fcrtiliBod plaut. 11'('1'0 Ttr, much 
mOI"CTI")I'OWIl.baotho~ Aa I UledpollenorunOCjual 
mt.turit,torcro.illlt'aOO IeIf·fart.ililing thel-.nmt-I'ianta, Itia 
paJ"NeWltbepeatdi&reDcoinihegro'll'thoitbuirol!l!prlng 
_,ht.".be<lndlWltothiacaua lDlbel:leXtgener1ltMllilb. 
II>llI'OCoftrTOf1nllaTOided,aodllWl,_plantawentrt.l.d, 
&lid. 00" lhe a"Rfe height of the t"enl,-thlW ~ IlIaD .. 
....... toWtoithet"' n1r·throe .elr·rert.iIi&edplanta .. l00tolH. 
WOSDtb.,~bardl,doabttbatac"-- ia bencftcial to In 
~1>eeJtw. 

(3.) I'd,.,,;'" we"",,*, (tJoirll .Yf>'Itnll.o.).-Eight c~ plant. 
"creto (light Idr.rertilited or the third gtmntlon!o "'''"r.,.. 
htligllt .. 100 to lSI; and at an earl,.ge tho tnllllW wc", 
inr"riorc'tl'nin •• tilt higher degroe.. IIlltitila n'lllIU'uUe 
(IWltlh.tioOllllp>tiuwhiehplanuofboth Iota f"'i)" edrelDel, 
crowded, th. e-"--' W1!nt thrice .. tall .. the l&.If.(crtililed.. AI 
ill 11M t'll'\! 11r'UCIIIl1II1!; and two IlOIlOUeding gcner1ltw.,.,,, weU .. 
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'lrith plaaltII ...-t br a CTo. .... ith a rr.b .tuck, the m:.N 
patl1~ad the -'r·~rti.IiIIIId ill height, "-il:bt,ud krlilJlT 
(wbell U-IWO ktler roOmtllwcre alteaded to), the p_t_ 
III_be bokel.latMIoII-'1DOta&cti.theJl'lMRlruk.. 
'I"De -a. IJrobeble u(>lalUotioll ill lbet the plenUi gnrw r­
_11ll'IlIT,O"iIlgloo..-t.cflheielJt.getIe ... buo.DOtbe'fill( 
'-11 .... 1'11 ripened; for J beYeol"«fflld en~e..Ylth 
1beN. s..lr·r"rtilieal~hapcf lWelalter plent., .. hith __ 
boWIl to be .. beea )JrocIuced from IiIIedI DOt well _lured, 
grew f'tom u.o 11M IIIliCh morequi<-k1, U_ tIM ~ p\&DtI, 
wbith wtre ......... !'rom betkr _tund .elI!; 10 thet bUill, 
tbIltODoelOta'""'t.tet1.they ___ blede~ranerward.eto 
maiatWr .... 'I'IoIIta,ge. &-cf~_-a.cflhelbenoo 
werelOWlloothe~le.w.cf potIIlliledWitb bunlt.rllI 
uJ puN "11(1, !lOt. CIOOtainillllUlJ' orpnio matter; IoIId DO' the 
JUOII«~ -ui.gre .. d~ their mort hfe 10 dooNe 
IbebdKbtlirtbefltlr·fcrtil.Med,llItbe __ IIol'I'MOOC'Ill'l"Od 

with the aho ... two ""oI-'liopoi Petnna .. hieh~mucll 
erowdal.loIIdthutai-'toTel')'UDr.'fOW'&hlet'Olld.i~ We 
MYe_"" ill tbeei~lh generation of IJlllllllEathat.u. 
fo:rtilifltd««llulpreilJeol from IlIlbatth1perenupuwat lint 'fe1'J' 
mIlCh mote qukkl,. t.bIoII the 1'..-1 ~(jap,., tMt thr,. ..-re 
... a IoDlluDe mIlCh taller, tboup u11.u11atd.r beak'll b,. Ihtm. 

(4, 6, 6.) 1:.a..:J,du.w. mJ'/_ .... - FIIW' ... or _lire­
IIIeIltll .... gI't8Zlin'hbleA. Inoueolo-tl .. ~pIaotll 
u-'- the ..u·r~rtili......t [II ''f(!.rep height, 110 lb.t thi. ;. ROt 
_ or 0.. ua.pta. her. to Le oooUoknd III two otbtr 
_ thec..-d equalled tbe lllif·r. rtil_ iDlwi.,.:ht within '" 
per _Li UJdIIl loolourlh _ II .. lelf·fertilioo:d aOMdedtbe 
~ b,al'O'II lhle limJ!.. We Ita .. -., ill Tal*! C thet tbe 
.. bu\e ad ..... tap of a en:. "1 a frelb ,toek II confiDed 10 I~ 
aumbtrol fItIIlda prod-t, and., it .. with 0.. diad'l'loll. 
f_lel!·fertiIMaOOn .... ith the iDtelT~ plantlol!be_ 
.~k compartd with the 1e1f·(erW., fur tbe Llurmer wen ill 
fertility 10 tbe latta .. 100 to 89. Tbe iurerc..-l plent. lhlll 
U«I al N~ OM imrortaDt atinatap OTI'I' the IIdHertil-'. 
M_cr,I!»"" .... oa!be paniIIt.plaDta._~ With 
polleD fl'OID aDOtber indi'fJdual 01 o....me .toek )'ield r.u more 
-.. tlwa _beD .olf·fcrtilM1; tbe Ho ... ,. in lb. latter_ 
bt.uIcol\cllllwle.terile. WIIl1II&1tben!COn!OODeludelbeta 
_oo._pad, lhoIJP itdOllllDO& gi .... to tbau~ 
-nmp~ ~nolpowth. 

T :! 
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(i.) 1''-ria-''' .... -Tbe.~bei&htOCthellft.eea inter­
('~ pWlt. to I"-~ or the Ilf\«ln II(lI(.f"r1.iI~ PWlW1fM 0111, 
.. 100 to !l'7; but the formc.r produced m.ny IDOrt!C&I_ule.thlln 
tbelll.ttcr,iDtberat.ioor 100 to 77. lIonIIn"er,tbellowefllouwe 
~nt-pt.DIa.hkhweree..-taodlMllf.fertil_,JieIded-u 
onooeOCll'Mioo in tbe plVportioIl 01100 to SS, aod on l IIk'OOd 
OOOMion in tho proportion or 100 to Ii8. So Ihllt thert! ClIn bo 
110 doubt .bout tbe htne&ciIJ d'cct. oC. en., allhough the 
_beilb~ollbe~plant. ... oalytlm)epert'eDl.tJo"'1I 
lbatoltbell!lf·ferlililedplanc... 

(8.) ,'iptortdariu'l*""'wfll.-Onl, thefonrta1Jc.oAtorthcc.~ 
aDd thc fonr talleal of Ibeaelf·fcrtiliaOO ))lant., growinginrour 
pot.. __ ~;&Ddthefunuer ... eflltothe ... tlermbeigbi 
.. IOOto9d.lDallrourpot.l.e~plant80weredberOf'll 
auy one of the .. If'i'~rtili!oedplan''''andthla Ia ImI&lly a .fe 
indicatiun of_ f'OIIllJOperioril1 ililhe ('~ pll.lll&. Tba 
8o"'enootbeJlll'll"t'plant.whieb wCl1le..-l. with pollen froro 
aoother plant yio. kltd ~ I:IOOIpued 'With the _If-lCrtiu-J. 
JIo"'I!fII]nthentioor100to72. We~thlll'(!foredrawtbe 
_«MIC'hwOll .. lntboIMlc.. ... ith lUptCt toa_ being 
decidlldlybi!neflclaJ. 
(9.)/~II#k<· .... I;·.--OoJ1font~andfow,lI!lf· 

fertililed pllllia wert! n..ieed and -.-ured, and the funner ... ent 
to tbe latter in be.lghi .. 100 to 1O'J. So .. DaUa Dumber of 
meuunmenta ought DeTer 10 be tnuJted; aDd in the r_t In­
atanoatbe adn.ntaporthell!lr·f"rlillaed<m!rthee~plaDW 
depended a.Imoat. entintly on one of Iholl!lf·fertilieed plant. 
baring (I'OWD 10 1.11 u.numal helghl All four ~ pll.llw 
ftowmwl !!em their lI!lJ'-fertillatd oppIlDI!IIta. The ~ 
fertil_tknrellloutbeparelll-plant.ineoml)&timn ... itb the 
.lelf-fcrtilialld60 ... creyieldedlJl'olld..inthe)lrOportionoflOOtoOO. 
SolbaihllntapiDwe may dn.wthe _ c:oncluaion .. in thco 
two!Mi-. 

(10.) PIIM.fItin ,nri.:..-Onl, two ~ aDd two .. 1(. 
fcrtiu.edplanlawereral8ed; and tbe formerwero 10 the latter !n 
height .. 100 to 1()l. On fueolber iwld,fmiw I'rom the c ..... 
Iertili.d80wersOl1 the part!IIl-plant._taioed.m.innumhilr. 
«m~rcd with u.o. fn:m the IIIlf-ferliliEd ~n, in the pro­
porlioIl of 100 to !S5. 

(11.) I'A-«UI ... w/Jift"""--1'he he e~1 plant. lI'tro to 
tbe lIT. II!lf-fertiu-J in be4r:ht .. 100 to 96. Altho>ngh the 
e~plt.nt.wen thUiODI, I"ourpcreenL taller tlw:ro the 
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1eIr.r~rtil-.J, tbq ftowered ill botlI potI before thenI. It it 
therefon!prol:&bletlut.ltheY~IOIDO~adY1Ultageo'Jerth' 
lelr.!ertil_plulta. 

(1:1.) .Adu.o'" "';...lil.-'I'bII four~ pIan~ were alml:lst 
endly equal in height to the rOllr .I!·!ertiu.oo pWllll, but .. 
*>f""'plan"'ll'flrellleMUred,aud .. tb_"eNall~lIl1eerahly 
unt-lthy." nothing tau be iufC1'l'l.d with .rety .hlt re.ped to 
tbeirrelah'Jellelghta. 

(l3..) Darlo.w, .......... -Theeigbt e-' plaula we", to the 
eighl.elf.fertili.eed iu height .. 10010107. Thit number of 
plant., oolllldcriug UII! earo with which thcy wore railltld aud 
oomlJ&l"ld, O"Fht to havegi'ftn a 1"",lworthy result. Dut frow 
lOIDeunkaoYnealUetheygrew'ftl'1unequally,aodtbe,be­
came 110 unhealth, that only ~ o! the ~ and Ihn!i 
01 tbel .1!.r~rtl1i .... 1 pian" ad &Ill -t.. &lid U- rew in 
number. UDderthellocireulDfitano.theme.n heigbtofoeilher 
Iottanbetruated,and theupenmentUi'falut .... Tbe~ 
folrlilited 6uwen on tile JW"l'IIl-pla.n1a yio:ldod ratMr mora-u 
thanlhe.1t.r~rtiliadllo.ert. 

(U.) TI ... HIwg,;' ... ' ..... _Tbe iii; ero.OO planuwere 10 the 
1li1I1olJr·r~rlililcd in height aa 100 to lOB. lIerethellClr·fcrlili8ed 
1,lanb_mtob&Yeadeckledad'Jan~;butbolhlulagre,.. 
III1(\(jU&U,.*>meoftheplanlainbolh being more tban IwiCII&ll 
taU .. othen. Tbe parent-plant. allO wel'll iu au odd IICmi· 
~rileoouditiou. Uuderlhelecircllm.tanC(llthe,uperiorit,of 
the.lf.r"rlll;.edl)lanlacct.nnotberull,lru~ted. 

(13.) ,X""' .... pnwl"""'.-Tbefl.01Ie~planbtrenltolbell~ 
_r·l~.ftililedill heightaa 100 10 100; *> that lhe Iatter.eem 
beretoba'flla_lIbntdecidedadftlllafr6, On the other haDd, 
the IIQwen 011 the ~nt.pl&nla which were ero.fcrtil~ 
IJroJuood "'1'1m&111 1DOlf)<'&pi!lualhan the 1IOI!·rertilieed IIow_, 
ill the ramo! 100 to21; w the-.Ia which lbe torme, __ 
taiDld _'-'Jim' thaD an equl nu.n\betfrom u...lf.fcrtilieed 
<'&fWIIl6lin lbe ratio of 100 10 82. 

(16.) lIiJJi~ ... «/",,,"",,,.-0111, four I)&ira.-ere raillod,andthe 
~w"re1othe.Jr.rt'rtil.Uiedillheiiht .. looto l09. 
F..l:l'('plinp; lhat too fo. planla were measured. 1 Imowo! nothing 
et.. 10 cau.e dilltrlUt in the relulL T~.e e ..... rertilUied 
110 .. ,,111 011 the l)IIrent-pIRJJ\ft were, on the other hand, rather 
IIJOI'el'l'odllctivelhanthe.U.fcrtilillodfl01l'en. 

(11.) .... p' .... ,11(, .... '" ..... -4 few plant. (number not Te· 
cnrduJ) dcrind ffOOl 5011'l1l1I belie'ftld to ba'fll becu: c..-I "1 
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illl!CCtaaodaf"'II'.lf.(crlililoedplanta'll'et'egro'll'ooutheorJ'lO'ile 
.me. of (flUr pota. Thc,attained to a o(V],.. equal height, the 
er-th. ... iog ... cry.ligbtad ... olage. 

(18.) r .. ..tId/ ... ... "' ....... ~rif ........ -Tweoty e-'. plAnta raWed 
rromlhe ~of]>,:rft)ci Howtn ... e,.,tot'll'cntYlII!lf·f"rtjJiIed 
pianta,like'll'iHeni81>dfromthoAOO'dllofperfoctH"'II'I:MI,inbelght 
u 100 W 9'J. ThcIl!Xpeliment .... repealed, with lbe 101, 
diifureD(lGlhatlbo.' l)lanta'll'l:,.,allowod to gJ'O'II' Ill()nI 1:1O'II'ded; 
.nd now the t'll'e1I'y,(ollr talk!Jt of lhe ('~ 1)1&1118 '"'"' 10 
the twenty-fourtalltllltlll!1f·fcrlilillclOl plantaio height u 100 to 
9 l , .nd in 'll'ejgbtulOO to 91. Moreo .. er,' t.rproumberoltbe 
e~ than of the .tf·fert.ilil!ed p!auta s- to • modera~ 
heighL'fbe.oo.-e-.mc-ntiOlledl'W(!nll('~pl.nlll_.1IO 
grolnl in e(lOlpctition with hl"enIYIIC1(.fcrl.ilool p1.nl. railNld 
frow til, eJ.-t or eieiltogamie fl01l'a8,and their heighlll Wtlro .. 
100 ton ThomfON bad it not ~ fBr the flnttrial,in .. hleh 
tbecrt*<...!planta'll'crttotbelelf·fcrtililedinheightonl,,, 
100 to 99,tru. lpeeiet might have becne:-iwith th ... in 
'!I'hieh the ero.xi])lanll (l%00C!d ttl() 1Il1f·f~rtililll.,j by .bove lI I"e 
per oenl On tbe other hand, tbe cn-l plallta ill t he IIClC'Ond 
trial bore (l''II"l:r ce.pml,., and th_ oontllined feWCl -t., Ih,n 
did t he IIllf-fer\i[ja,J plant.. .u the capmk. Illoring been 
producoed blelcl&topmie fiowcrl. The wlwl. _ therefoNmost 
boleftdoublful. 

(19.) PiN", aui ....... (Mmmon pee.).-'Fonr pJantadcrin'd from 
.e~bct1l'NDiDdi..-i.luat.oftbll_"";e1ywenlinhcl~ht 
to four .If·f~rtili.oo "lant. beloll¢og to the.me nriel,. .. 100 
to 115. Allhough thil e~ did DO good, 'OI"e have IMlClI under 
TableC thnt a CI'08l betweocn distinct .. aricti,. add. gre.tly te 
t beheightand..-igouroitbeollilprlng;aooit"utbCl"9(1%pt.ined 
that tbefaetofae~between the imli'l'idua .. o!tbu&me.....-k-t, 
notbeingbenefieial,ilIallI*tcertainl,dnelothcirhariogbfo(>n 
.,f·fcrtilieed ror mallJ' g-encratiOIll, and io each ~D(ll"t.tion 
gt"O'II'n uud~r ne&rlylimitar conditio .. 

(20, 21, 2'1.) C~H_ ... ..-....:e. ... -Planta belonging to throe 
geoeratiolllweroo""'ed,&ndinallolthl"fltllbee~I 'II'ere 
approJ"im&ltl,eqnal totbe.lf-(ertili.oo; IbII .. ·cragtlbC'ifl"hto! 
Ihe thirtl·(our cr-'. plaol.$ being to that of the Mme oumber 
of eel(.tcrtiWoed planta .. 100 to 101. 'l'bcl'I'ro", the 1'.--1 
p Ja nb bad no ~d ... ol&p over lhe .,Ir·(crtilietd; .1Id it • pro­
t.t»e that Ihe _me upJanatlon I,,·re bakU jIOOCl .. in Ihe tuB 

o( l'iI .. rIt IQI, . "",; fur Ihe fio1fenof Ihill Cann. areperfl"ttly 
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.u-rertile, &Ild _roe DII~r EI!D to be 'f'ieitll<i hy U--q in UMI 
bot~, to ... to be c~ hy them_ Thal,lalll, moroo1'1)r, 
.... bernc1;l1ti ... tedundcrgJa.forllC .. cral ~'l<nli"UlIinpots, 
abd tbfort'fure wIder nearly uniform OOIlolitj" ... 'flu!. caprulel 
prodtlOOd by Ibe_fertili8edfto_non theabJYc thirty-four 
~ plant. OOIlwnoo more ~ than did the caJl'lu. 
I'rodlloedby tbe_lf-fcrtiladftowenoDlbellClf_f,'rtiliMldp1&nu., 
iDthel'roporlionof l OOto85jlOthatiDthial't"'poctcro.rng 
W'M~Ill'flcia!. 

(23.) l'rinliJa. "·~""""-Tbo o&prillg of planlll, .. mo of 
which were ll'8itimatoly and othen iIIQgitimal\!ly fcrtiliIeJ. wilh 
potlen from. dialind plant. were .IIDOIII exactly of the _ 
heigbt .. theofli.!'ringof RU-fmi..iJaed p\a.nlllj bul tbe former 
1I'ithnreuotptioolfto1n!l'8dbeforetbe laliu. I hue iIbo1rn 
in mY1l'0rt 011 bcterOlltyloo pleat. that lIill1 ... "- .commonly 
ra.iIeol in Eugland from .elf-ftrliliaed 1Ded, .... 1 I'" planlll (rom 

bao1ngboenculli ... ted in polio haye beeD '1.11~.doo to nearl,. 
uniform oonditlollL laIoreo .. er, many of them atv 00 ..... ".iDg 
andebangingtbeirchal'llcler,IO"Io'-'omeIDa~I'rw 
_dtigree equal-c11Jed. aDd in eon.aequcnoo hif(ht,. ... ll-f<rtilc. 
The~rore I belio", thllttho caueeoflheefO<lllCd I,hwt.not 
exoeedinglnhcightthe_lf-fcrlilifK'd iI the .. me ... in tlletwo 
pra .. io\lll c..- or Pilu", wi""", and Canna.. 

(21,1!.:i,26.) l\mill"a.taba.cti",_-.'onr8t·Qofme.anrt'm<'llt. 
.. cl1Imadej JnoDo,the_lf-ferlilileJ. ,lIantll¥\U.tl,r elfl'Ol..t~<lin 
he4:btlhocro.ed,iDtw00t1,o .. the",,·orelll'I"·OlilD.fItd1~llal 
totOOcro.ed,andiDthefourthwerebeawubylbeDl;Lulthifi 
latter C&I8 doN DOt bere ooneern WI. The iD,liYiJual pleatll 
di6erin conriituUon, ., lbatthe d'*'l!Ddantll of .-.me profit by 
their pareDt. h .... ing ~ iDlerero.ed, whn~t on .. ·,.. do DOt.. 
Taking aU throe 8(!Ilen.tiooa togelher, tho tw~ntY_"cll ~ 
planq _ iD beight to the t .. enty __ n-ft IClf-rcrlili>'Cd I)leat. 
.. 100 to 96. Thi8 uoe. or height in tbe c~ planq a 10 
_Ii CODlllal'lld with that displayed by the otIiolll'Utg frolll tbe 
.. me mothc:r-planb when cnmOO b1a Ilightly diO'cront .....-lety, 
t llatwe may IWlp8Ct(ucxplainoo under Talo!e C) Ihat IUOIItof 
lileindiYldUAI.I bclonging to the nrietywhichlll'uod ... tbe 
mother-I)lant. in m1 aperiweni.a, bad aoqulrod • nl'arly -.imilar 
COnltitutioD,., ... notioprofitbybcingmutuallyiuterero.ed. 

ne,·iewing these b·enty-six eju ... '~, in whi('h thl' 
crossed plante either do not exce<'d the IeIr-f(·rtiliaOO 
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by above fivo per C'ellt. in height, or arc inferior to 
Ihem, III"C lIIay concludo that mnch the greater IIllmber 
of the CM('$ do not. form real CJ;C('ptiOIiI to the roll', 
-that a CI"OI!ii betll"C('n tll'ol)lant8, UIlI"NI thcschal-e 
been llelf-ftrtilised Fllld exposed to nearly the 8Qme 
('()nditionl for lIIany generntions, gj,·CI a great 
nd\'ilntflge of 80mI' kind to tho off~priug. Of tho 
tll'cnty-six C49Cf1, at IC48t two, lIamcly, tbOIO of Adonis 
uml Bartonia, lIIay be I\"holly excluded, as the trials 
wcre worthlCM {nlln tho extreme IlnbealthinCM of tho 
plant&. JII \ll'el\"o other CflSCfI (three triall with E1ch­
IICholt~ia h('ro included) tho cl"Ol!8e<1 plants ei ther wcra 
~uperior in height to Ihc llelr-fertilised ill all the other 
gellerntiolla exct'l)ting the ono ill question, or they 
abolll-ed their sUJX'riority in 8Omo different mallner, aa 
in weight, fertility, Or in flowering first; or again, tho 
crOM-{ertili~('(1 flo""('1"8 on the lIIother-plant lII'ere mlll'h 
more prodUl·ti,·e of IK'('() than the llelf-{crtilised. 

Deducting these fourteen C88CIl, thero remain tl\-eh'o 
in which the crossed IJlallts IIhow 110 well-marked 
lUI\"anlago o,'er the seIf-fertiliaed. On the other hand, 
wo mwe seen that there are Ilfty-sel"en cases in 1II-lIi('h 
tho crossed planuexce«l tho &etc-fertilised in h('ight 
by at least. 11"0 per ccnt., and genemlly in a mlldl 
higher degree_ But e,'en in tho tllle\l'O cases juat 
referred to, tbe want of ally ath-anlage on Ille cJ"OMeJ 
side is far from ccrtain: with Thunbergia the parent­
plants were in an odd scmi-llterile condition, and tho 
offspring ~rew ,-ery unequally; ,,-ith JJibLscus all!1 
_\pium mueh too few plants ""ere raised for the Ine&!lure­
ments to be tro~tC(l, and t.he cl'088-ferti lised flolll-ellof 
lIibiscus llrodu('ed mther more seed than did the &elf­
fertilised; with YaudeUia tho crossed plants were a 
littlo taUer and hea"icr than tho &elf-fcrtilised, but at 
they were less fertilo Ihe case must. be II'(t doubtful. 
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Lastly, "ith Pilum, Primula, the thme gt'nerationl of 
Canna, and tho three of Nicoliaua (lI'bi('h together 
eomlJltle tbe tll'eh'e ~), a CroM bttlfeen tlfO plaoll 
('('rtainly did no good or "ery little good to the ofr­
Ipring; hut "-0 have reMOn to IlUlpeet Ihat Ihil ia tlte 
retult of theeo plauts IIIn-iog been fJelr-fertiliaed and 
('ullin\ted uuder uf!flrly ullironn condition .. for 1Ie\'erlll 
gencrntious, l'be 8QIllO Mliit follolll'ed "'ith tbe Clpcri­
mental]Jianu of J pomo:-a and Mimullll, and to a certaill 
extent "it!llOmo other specia, which had been inten­
tionaU), treated by me in this manner; yet III-e know that 
thNe species in their normal condition profit greatly by 
beillg interclOll8ed. Tbere il, therefore, not a single 
mae in Table it. ,.-hieb affords decisi"e ol'idenoo agaili8t 
tho mle that a CfOI8 bob'een plante, the progenitors of 
.-bi,·h bal'O been tubjected to IOmewhat din~raifled 
conditionl, il beneficial to the off~pring. Thil il a 
surprising conclusion, for from tbo analogy of dOIllCllti· 
cal(!(l animal. it could not hal'o been antieiptlt(!(i, that 
tho good effect. of cl"088ing or tho e\'il elrcell of llelr­
ferti]jaalion "ould hnl'e been ]ICm'lltihlo until Ihe 
planll had l.Jc>eu Ihlll treated for fJel'eml generation .. 

The relulill gil'en in Tahle it. rna)' be looked at 
under anOlber point of vie..... llitiu:'I1o Mel! genrra­
tion hll8 ocoeu oonsidered 118 a teparate cue, of ,,-hich 
Ih(>ro are eighly-throe; snd thii! no douLt ia the more 
('OIT('('t method of oomp.ring the tn:.Rd &lid aclf­
r .. rtilile<l!J]aul8. 

)Jut in thOle ea!let in ,,·hich plllUlI of Ihe llame 
.peciu wcre obler"e<1 during tevernl generntionl, 3 
gtlwral an'mge of Ibeir heigbtl in all the A"enerntioll8 
togethcr may be umde; and lueh 1I "cflIgea are 
jlil'en ill TuLlo A; fo r instllnce, lInder l pomrea the 
gt'ueral uCnlgc for tbe 1118nl8 of III ten gt'nerlltiOnl 
" ... 100 (or tbe eroeeed, to 77 for the .elf·fertiLised 
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11111.01& Thill baving OO£oD done in each caae in ,,-hieh 
more than ODe generation \I·IUI raised, it ilt eMy to 
call~ulnw tl16 average of the M·emg-o heightt of tho 
eroued IUld self·fertilised Illllntt of 1111 the species 
included in Tllble A. It should however be obsen'ed 
that lUI only a few phillis of IIOUle species, whilst II 
conllid<:rable number or others, \I-ere meMured, tbe 
"aluo of the mean or avera~ beightt of the &eveml 
lpecie. it ,·ery differeut. Subject to thit lIOuroo of 
error, it may be ",orth lI'hile to give the mean or the 
meau heights of the fifty-four lpeciea in Table A; and 
the result is, calling the melln of the mean heightll 
of the eroeaed plants 100, that of the self-fertilised 
)IIalltt i. 87, But it ill a better pIau to dh'ide the 
afty-four .peeiee into thn>e groupe, lIlI111llJ done with 
the previollilly given eigbty-thn'6 ctl8e!I. '1'he first 
group OOUlIilttJi of slJeeiee of whieh the mean height. 
of the self-fertilised pillutt lire ,,·ithin fh'e per cent. 
of 100; 110 that the eroue<i and self-fertilised IIIclllts 
life approximately equal; f\lld of s\lch 81JCeies there 
8ro tll-elve ,.bout whicb uothing need be Mid, the 
mean of the melUl heightll of the self·fertilised being 
of 001l1'8O ,·ery nearly 100, or ezaelly 99'58. The 
IICCOnd group consists of the species, thirty·seven ill 
number, or ,,·h.ieh the mean heights of the cl"08!le!i 
plflDtt exceed that of the self-fcrtilised lliantt bf 
lUore than five per cent.; lind the mean of tlleir 
meall heights is to that of the self-fertilised plants 
lUI 100 to 78. 'fhe third group consi~ts of tho .peciC!!, 
only five in numbef, of lI'hich the mean heights of 
the seIr-fertilised plautt exceed that or the cfOlSOd bf 
more thall fh·o per cent.; And here the mcon of the 
mCflIl heights of the CJ"OII8Cd plantt ilt to that or tbe 
II('If·fcrlilised 8.8 100 to 109. Therefore if wo eulud£' 
tho speciC!! which are approximately equal, there are 
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tbirty.nm lpe<'iCl in wbich the mean of the melD 
bei!l'hu of tilo croesed 1,Ia.ntJJ oxeeedJ thllt of tilo ae l(. 
fel1ili",~ by t'Kt'lIty.t.o per cent.; ",-hcf(lU til .. re are 
only th·e '1*'iOl in . ·bich the IDMn of the mean heights 
of the ... 1f.fl·l1ili_ll'lantil ru:oood. that or the c~.J, 
and thi. only by nino per cent. 

The truth ot the eonclusion-that the good efects of 
" ('1'081 dl'l)(Ind on the planu haying lx>cn eulJj~t(O( 1 
to difft'l'('nt conditions or to their belollg ing to differ· 
ent vari{,ti('~. in both of which ca&ee tllty would almoat 
('Prtainly differ tome.hat in COnstituliun-is tupported 
),y a c"lIlperoon of the TabICl.\ an,1 C. The Jalter 
tablt.> (:in .. the resulu of croesiug 1,lan'. ",-ilb a fresh 
.tock or ",-itll. dillinct variety; and the .upcriorityof 
tbe c~1 of/'"pring over the aelf·fertiliJc...J i. he". 
much nlOlre ~nf'ral and mn<'h more .trongly marked 
tban in Table A, in which planu or the IAlIle stock 
"'"ere croIl'K'd. We havojUlit IM.'t'Il tlmt thomMn of the 
mCt.n heightA of the el"'088ed plaolll of the \\'hule flny· 
four spet·ie. ill Tablo A i8 to that or the ... It·rcl1ilool 
piau ... OJ 100 to 87; wheretU! tli t> IllNm or tho mCftD 
hcightil of tho planu el"058t'd by a fl't'llh slOf'k ill to that 
of the telt·rcl1ili.ed in TaLlo C .. 100 10 7:l. 80 that 
the c~ plauti! beat tbe .df·fl·rtili .... 1 planti! by 
thirt(l(!n per oont. in TaLlo A, an,1 1,y t\\"t'llt~" .. i.x per 
('Pllt., or t1')I1ble .. much, in Table C, .'hich indu,iea 
the- relul .. of. era. by a fresh stuck. 

T ADLI: B. 

A ft·. words must be add(lli on tho wei~htJ of 
the crr-'(l 1,Ia-nll of the samo atock, in eom porilOn 
with the IICIf·fe rtili!ied. }~Ie\·("n CIl&(l8 a re ~ivcn ill 
Tablfl B, ",lat in~ to eig-ht species. Th.., "umiler or 
plana which were weil!bed is .bo",·n in tbe two len. 
(~llumnl, and their relati-re weights in the right 
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column, that o( the Cl"08IMld planu beillg taken as 
100, A few other Ca&elI ha,'e already been reconled 
in Table C in reference to plants e~ by a fresh 
stock. J r(>gret that more trials of this kind were Dot 
made, lUI the evidence of the superiority of the cro&8Cd 
over the flClr-fertilised plants ill thus shown in a more 
conclusivo maDner thlln by their rclatil'o heights, But 
this plrlll was not thought of uutil a rathcr Il\te period, 
and thero wel"e difficulties in tho way, as the seeds 
had to be collected \lheu ripe, by which time tho plants 
had often begun to wither, In only one out of the 
elel'en cases iu Table B, that o( u.chschoil.zia, do the 
self-fertilised plants exceed theerossed in weight; aud 
wehne already flCeU they are like"'oo superior to them 
in height, though inferior in fertility, the whole ad­
nmtage of a etolil being here confined to the repro­
dueti \'e system, With \' andellia tile crossed plantll 
were a little heal'ier, as they were al.so a little taller 
tlUlll the lICir.fertiliiMld; bUl as a greater number of 
mOrO I)l'oductil'e capsules, were produced by the cleis­
togamic Ilowel'll on the self-fertilised 1)lants than by 
th0860n the el'088Od plants, tbe case must be left., as 
remarked under Table A, altogether doubtful. Thl' 
eroaed and &elf·fertilised offspring from a IlIl.rtially 
aelf-flterile 1)laut of n-Ia odoraJ.a were aUn()@t equal 
ill 'feight, though not in height. In the remaining 
eight Cillleil, the crossed 1)lania .how a wonderful 
8uperiority ol'er the self.fertilised, beillg more ihan 
double their weight, exceJJt in ono case, and here 
the l'lltio ia 1\8 high as 100 to 67, 'I'ho r('Sults thus 
deduced from the weights of tho 1)lo.lli8 conllnn in a 
striking manner the former evidence of the benefi(lial 
efl'ectsof a cross between two 1)lantsof the same ~tock; 
and ill the few Ca&elI ill which plalltl dcril'ed from a. 
Cf'OIII lI'ith a fresh stoek lI'ere weighed, the retlulu are 
silllilar or even more striking, 
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CHAPTER VllI. 

Dlrn:ulIIca.lT'II'r.a:C~U'II SEL ... ....-n.~Pu.1M'I Dr 
(;.o):IITITI:T10)l,,~ v~ .. "D IX (\TUB ~ 

(Jreo.ter oonItilulionrJ ";goo.ol ~.....dplnu"_The ell'"",,, or,....1 
CJ1).diu,_O:>mpelitj"o whh other ",..mol pl.DtI-BeIr.(~t\JI'-<I 
plantl more Iu,hle to preDIIolure dH.lb-ero.ed plr.DtI sn-rJ1,. 
flown "'Jon 1b6 ..u·r~I1U'-d_N<>g1Ilj •• ~'<:II 01 jnl<:~l ... 
ft..nren tlQ lhe ...... plAn,-C- deooeribf,d- 'Ihoo",u.1oo ~r II ... 
,.,00 ~lfocll of • .,.... 10 ialto' pI .. ntl",,-EII"~ ..... or ClC*ing 
pL>nU ol c1_111"(!1~tOO ~I'entlg.l-Unifonn onlour 01 tho 1I0.ere 
011 p\o.nlo .. ·lt-rertil_dnringlleffnolgcfU!mlilmlal>dculu ... led 
ondettlm'borl!Ol>diu.c-. 

Greater ronliillltjOTlal J'iUO"'r of ~ Planh.-M in 
almOl!t all my e:lperiment8 fin equnl IllUnber of erossed 
lIud self-fertilised seeds, or more commonly 8('t)(jling9 
just beginning to sprout, wefC planted on the oppo­
lite sidee of the I!8.mo pots, thcy had to ('01ll1)CW 
with one another; and tho greater height, weight, and 
fertility of tho crossed plflnt8 may be attributed to 
their possell!ling greater innato constitutional \·igour. 
Generally tho plants of the two lou whilst wry young 
~·ere of equal height; hilt aftcrwarull the cl'088C<l 
gailled insens.ibly on their opponents, and this aho", .. 
that they possessed BOrno inlJerent superiority, tllOugl! 
not displayed at a \'ery early period of li fe. There 
.... ere, ho~·ever, /lOme oonlllliclloUB exceptions to tltt'> 
rule of tho two lot!! being at 6m equal in height; thus 
the cf'OS8Cd aoodl inga or the broom (Sarotllamnu, 
Iil!i)jIOrim) when under thro;o inches ill ht'ight were more 
tblln tllicoo,s taJl8JI the aelf-fcrtiJ iscd plums. 
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After the crc.erl or the IIl'lf·fertili.od llilmtB had 
once grown decidL>uly taller than their opponents, a 
.till incteallillg advantage worud tend to follow 
from the stronger plants robbing tho weaker oneil 
or nourishment Ilnd oYershado,,-ing them. Thit was 
evidently the caiC wilh the efOll8Cd plant. of rio/a tn­
(J(J[or. which ultimatdy quito ol"e"-helmed the lelf­
ft:rtilised. But that tho Cf08eIL..J. planu ha'·ean inherent 
IUperiOrity, indellt:udently of competition, ,,"all IIOme­
lilll!'1 well 81101111 IIhen both Iota w!'re )llanted 
IIl'pnmtely, not far diltant from one another, in good 
lOil in the open ground. Thil 11·811 Iikell-i80 Ihown in 
IIl'reral ('IlSC!I, (',·en "ith plAnts growing ill c10ee compe­
titioll with one Inotiler, by one of the llelf-fertilised 
)llants eJ:ceeding for a time its eI'089Cd OppOIlf'nt, ,,-hieb 
ruvl ~n illjnreo.l by IIOllIe accident or 1I'lIJI at first 
.ickly, but being ultimately conquered by it. The 
IJlallts of the eighth gellemtion of 1 pomoon were raised 
from .mall set'dl produced by unhealthy pa.rents, and 
the I(>lf·fertiliaed Illallta grew at fil'llt H'ry rapidly, 
110 that when the Illanll of both lots were nbout three 
r~t in height, the mean height of the cf088C<l to that 
of the self-fertilieed ""M U 100 to 122 i ,,-hen they 
,,"ere .bout IU: foot high the 1\11'0 lots ,,-ere ,"cry nearly 
('(Iual, but ultimav"ly ,,·hen between eightaud niuefeet 
in height, the cl"Olllled Iliauta asserted their ulual 
superiority, and weN to the llelf-fcrtilised in height as 
100 to SJ. 

'rhe constitutional Inpariority of tho eroacd over the 
l('if-fertililJed plaut, I\"IIS prored in another "-ay in the 
thinl generati"n or Mimulua. hy self-fertilised teeds 
being loll n (,n (tue aide of • pot, and .ncr a certain 
inten·aloftime('~aeedJJontheopJl'lllitelidc. The 
IClf·fertilifl(.'(! 800(lIillg8 thlll had (for 1 BlCCrtllilu!(i thit 
the seedlgerminat(.-d lillluital1oowliy) aeloor ad\"&lItage 
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overthecro.OO ill the start for tlle f8('('. Nc\"(·rtbele8!J 
they "'ere euily beaten (all lDay be tee ll under the 
head of ~l i.muhlJ) ... ·hen the croMed 1('(l(1 .... ·('re IOwn 

t,,·o wbole day.arter tbe aelr-fertiliaed, llut .... hen the 
inten'al '-&1 four days, the two IoU! "-ere neerly equal 
throughout lire. E\'en in this latter caso the crossed 
plants still IK!IIIIC8IJe<i an inherent a<h,ftntnge, for arter 
both lot' hnd grolnl to their full height tbey were 
cut do ... ·n, and lI'ithout being disturbed lI'ere t ransferred 
to a larger pot, and when in the ensuing year they 
bad again gro"'-Il to their full height they ... ·ere 
mea.,urOO i and no .... tbe tallest cn.cd planll were to 
the tAllt'IIt lICir·fertiliaed planll in beiglit all 100 to 75. 
Md ill fertility (i,e" by "'eight of 88e(ls llrodu('ed by all 
ef)ual number or CftI18ulCl from both lot.) all )00 to 34, 

i'll y usual method of proceroing, namely, to planl 
I('l"crall18irso( cTONed alld ICIf-fertililk'tl aced. in an 
equal 8Inte of germinatioll on the OllllOlite siull of the 
stllne pot~, 80 that tbo plnuts 1I'~ro .uhjccted tn 
mod('ratcly ICvcre mutual OOml)l'ti tioll, " -Ill I think 
the bett th llt ooul(llul\'c ]x>('u follo"'(\d, aud Will a fair 
test of "hnt occurs iUllstate of nnture. P Ol plants 
IOII"ll by nature generally oome ulI cro.·ded, and are 
almost al\\"ayl exposed to very i!Il'vcre oorulK:t ition 
a-ith one anotheralld .-ith other kinda of planla. This 
latter oolilideratioll led lIle to make IO IUC trialJi,cilieRy 
but not exclulii\"(~ly with lpomrea and Mimulus. by 
1O"'iog croeeed aDd eclf-fertilised teedll on the ollpoalte 
lidetl or large poll in "'ruch other pJanli had long het!n 
growing, or io the midst of other IllnntJJ out of doorll­
The IC(!(!Jinga were thus subjected to ,'ery eevere 
oompctition with Ilianu of other kind'i and in .. II 
luch C8!ICI, the crossed seedlings exhibited a greu~ 

lupcriority in their power of growth O\'cr the 1C1f­
Certilised. 
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After tbe genninating seedlillgtl bad been planted 
in Ilftinl on the oPP<Mlite I!.ides of 8(wernl pots, the 
remaining 8C('(la, whether or not in a stale of germina. 
t ion, were in ID08t CIlSt.'I IIOWIl 'l"ery thiddy 011 the t,,·o 
I!.ides of an additional large pot; 10 that the lICt'dlings 
came up extremely crowded, and lIrere Bubjected to 
extremely &C\"ere competition and Illlfinounlbie oondi· 
lioU!. In weh ca.ses the cr"(lIJ8Co(l plants aim(l8t innri· 
abl~' Bh()woo a gl'\'&ter !uperiorityo\'er the 8Clf.fertili&e<i, 
than did tho pl,"nts which grew in puinl in tbe pots" 

Sometimes c~ and self·rertil~1 IIt'ed.s were 
lO'Irn in l't'parate ron in the open groUlul, ,,"hicb 11"8.11 

kept clear of w('«llI; 10 that the seed.lingtl were not 
subjected to any competition with other kinds of 
plants. ThO&e however in t'ftl'h row had to struggle 
witb the adjoining one8 in the 8tlme row. When fully 
grown, sc\'cral of the tallC!it plants in each row were 
selected, measured, and eowllftred. The re!lnlt ""fill 

ill .!I(;veral CMCI (bllt not 110 in'l"ariably all migh~ ha"e 
been expected) that the cf'08S('(! plants dill not exceed 
in height tbe self-fertilised in n<!a.rly 110 grent a degree 
fill when grown in pain in the pots. Thu. with the 
plantaof Digitalil,which oompcted together in pots, the 
cl'O!:l$O(l \I'ero to the eelf·ferlil.i&e<i in height as 100 to 
70; whilst thOll6 ""hich ""ere grown eepamtely ""ere only 
llil 100 to 85. Noorly the same re8ult Wflll obeen'6(1 
with Urtl88ica. With Niootillna the croued wero to 
the II('lf·fcrti1i&e<i planlll in height, when gr(l111"D 

e.xtremely cro,,'ded together in pots, u 100 to 54; 
n-hen ~rown milch ICM crowded in pota lUI 100 to GO, 
lind whcn g-ro'll'n in the open ground, 110 II.! to be BUi>­

)ected to but little competition, as 100 to 72. On the 
other hllnd with 7..00, there \1'811 Q g~ter difTerenco in 
height betwccn the cl"()8.'Ie(l nnd self-ferti lised plautll 
gro,,"iug out of doors. than between the pairs ,,"hich 
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grew in poll in tbe hotooulO; hUl tbit may he 
anribute<! to the lelr·(crtili&ed JlillIlll being nlora 
\('ndt'r, .o tht.t they luffered more than the ~. 
wbPII both loti were Mpc»ed to looldand wet. IUmml'r 
wtly, 1I'itb one oul of two aeriee of Ra.Ia odcrata. 
grown out of doofl in ro...., .. well All with Btta 
..,}!JOrU, theeroeaed plAnti did not Itallaceed the leU· 
fertilised in height, or esoeeded them by a mere triBe. 

The iUDate 11O .... ·er of the erc.ed I)lana to resillt 
unfavourable oonditiOIll far better than di(l the leU" 
f .. rtiliJed plant&. .... lboll"ll on two QlX'.&lioDi in 1 

cur:iooe ma.nner, namely, with lberit and in the thinl 
generation of Pctunill, by the K~t superiority ill 
height of the cfOIIIIl(l over the tclr·fertililOd IOt'dJings, 
wht'D both leU were gJ01I-n under f'Xll"f'meiynnfa1"ourable 
t'Ollditi"llI i where. O1Iing to lpecill dreumstAneei 
exactly the reve,.., oeeurred with tbe plautl raiaed from 
the ame I(le(b and grown in J)(I.ifl in polL A u~ly 
analogous caM WAI obllened on two other ~ODI 
with plAnll of the fim generation of Niootiana. 

The el"08lled plantl alway! lI'ilhltoad the injurioul 
f'1I'et'tII of being !uddenly removed into the open air 
an.-r hiring been kept in the ~bo1Ulll better tbu 
did th~ ee.lf·fertilited. On leveml oceaIionl they 1180 
It'IIistro mnch better cold and iute'llpemle wMther. 
Thit Willi manirettly the cue with .orne ero.ed and 
Iit'If-fPl'"liliaed pl.&otl of lpomo:!l. .. hieh 1I'ere aoddeo1,. 
lD01"ed from the lwtoonll6 to the coldett part of 1 ("()OJ 
[rft't'nholl86. Tho offspring of 1)lanti of the eighth 
.,If·(ertilised generation of .!limulUl eroMed bra fre.h 
Itock, IUrvi1"eti • troelwhieb killed e1"ery lingle aelf· 
IMililMldlnd iutcrc....ooplantoft.hcu.me old llOCk. 
Nearly tho same mult foIl01l'e(lwith lOme eroued aud 
RU-ferti1i.led plAnta of Viola 'ri«Jlor. ETeD the tipa 
01 Ilae ahoo .. of the cn.ed plant. of Sanda_ .. . 
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..opan·", 1rcre not touched by a very ilevere "'inter; 
lrhoreqaU the aelf·fertiliood plant81rere killed half. 
_y down to the ground. &0 that they were not able to 
flowt"r during the ned lummer. Young croued 
seedlings of Sil'Otiana \ritl181oo11 a cold and ,.,ret 
lummer much beller than the leU-fertilised ICC(lliugs. 
I hoyt' met with only olle e:n'('ptioll to tho mle of 
cro.ed IJlanu Lcillg hardier than the eelr-fcrti lillCd : 
throo hmg rows of Esehscholuia 1)la1l1ll, oonaiating of 
cl'OM('(} ae«llillgs from a freah stock, of illtC'l'cfO&&ed 
lk'<"lIingl of tIlfl .me IItock, &lid of ac.>lr·f('rtili.od One<, 
.. ere Irfi UIII'fOt.'l·tro during a !levrl'fl .. iuter, alld all 
I)(·rishcd e).11'1)\ two of the aelf-fertiliJed. But this 
('a!I(l a Dllt 10 anomaIolU as it at lirat .ppearw, for it 
Ihonl<l be N'ml'mJx.red thlt the Ielf·fcrtiliM..J plantl 
of E.c1l.ehoIUia al_ys grow laller and are he!l\'ier 
thau the Cro.'l(l j the wholo benefit of a crou ""ilh this 
specie. Jx.i.ng oollfincd to incl'Cfl.Sed fertility. 

ludependently or any external Ctlll80 which could 
be detected, the lK'if·fertililed 1'1111114 IIr(,nl more liable 
to prematun'l death than were Ule ('l'Ol8ed j and this 
lI('('llll to me a curious tact. Whi lu the IOOd lings 
.. ·ere very young, if one died ita anUl~nis\ ..... pulled 
up and thrown a .. -.y. and 1 belie,·o thAt many more of 
the ICIf·fertili.;ed died at this carly age than of the 
C'ro.ed; but I neglected to keep any ft'COnI. With 
B«o.n19f1rU, he.'ever. itiJ certain that a large number 
of the J(!lf-fertiliaed seedt p<'rishcd .fter genninating 
lx>nooth Ihegroulld, whereas thocf'068cd 1K'Cd.lOwn ai 
Iho arne time did not thu. lull'er. Whcn a plant 
cl ied at a IIOmewhat more ad\'llDood age the fM't ,,·as 
ft'(lOnI('d; and J find in my not(~, that out of !IC\·cral 
hundred plants, only &even of tho croued died, whilst 
of the lelf-rertililed at least t wenty.nine "'('I't' th ll5 
IOllt, tbat 18 more than (our time!!" many. llr. Galtoll. 
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a(ter~s.aminingMlmeo(my tablea, remark.:" It it very 
evidl'lIt that tho columllil wilU tue ICIr·(~rtili.ted l'iantl 
;uclu,ifl tue Luger number of v;C'O"ptiooal1y amall 
plantl;" and tbe frequent pl'6lence of IUl'h puny plana 
no doubt lland. in cl(M8 relation with their liability In 

prelllature dooth. Tho lelf·r~rtilised planll of Petuni,~ 
oompleted their growth and began to " 'ither 800IIer 
th4n did the inten::roaaed plalltl; anfi tbete laUcr 
coDKitierably before the offilpring (rolll a Cf06ll with n 
freJb lIock. 

Pn1'od of FIotc:leri"9.-1n 10m'" eaaeI, U 1I"ith Digitalis, 
Dianthu .. anti IlcIeda, a larger number or the cruMf!<.! 
than of the I('If.(ertiliilOd Iliallll threw UJl flower-!ltems; 
but tbis probebly wu merely the rotult of their greater 
power of growth; ("r in tbe lint glln. ration o( Lobelia 
f~ in "bicb the ICU·(ertiiited 1,laotl ~t11 ex· 
0Il8Ii( .. 1 in beight the ef088ed Illaote, Mlmo of tho latter 
f4i led to throw up flo1l'er-!ltema. With a largo oumber 
o( IIW'!'iN, the c1'Ollt'd plante v;hibited a II-ell·marked 
tenth·ney to flower before tho self·fertilised oneil 
groll'ing in the samo pots. lt IIhould hOllever be 
remarked that no rooord was kept of the flon'ering of 
lIl&lIy o( the lJM'Citll; and when a ~rd .... kept. 
the flo;>wering o( the fim plant in eIoCh pill "' .. al .. ne 
oi.llt'r\·ed, although tv.o or more pWl'I grew in tbe 111I1It' 
pot I will DOW gh'e three iitta.--one of the .pecit'il 
in whicb the fil'lt plant that flowered II. a c~ 
on('._ ICOOnd in which the til'lt that flowered II'''' a 
8Clf·fertiiisod Ill.lIto-and a third or 1hOlO which 
f1olll'ert'd at the aame time. 

Speei.tIt, of v:llicA tM fin/. Plant. that jlotOn'ld tft!re 

of OroutJ, Paren4age. 
l~ptlrp ...... -lrecordintlllnota1that'nallWngtlEM:l'II_ 

~tIlAIllottbe~pb.n~fIoweredbefureU)oj.!r· 
~;bQtDO~"_kqIt. 

u 2 
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M.-.I., , ..... (Fint Geoerstioa).-Tea. Iowen on the! ~ 
plmt. wmI full, lIJ:p.nded before ooe 00 thcl .If·(e:rtiu-i. 

Mi.ttl., IrU .... (Beooud and Third Oene. ... tioa).-la both tbe.M 
~lJ('ftliom;"c""' pJ.at 5oorerodbc.foreoneoCthellClf. 
fertitilllldiaalllhnl pot&. 

Jlj."'"",,~ (Fifth ~u...).-Ia .. 11 th~ poU 1 ~ 
plmt IIoYcrtd 1m, ret the .If·fertiu.d. plaatll, ... hich 
beloogedtotlHloe ... ta1I .... riet, .... eraiahe.4;:httolbe 
c~ .. 12610100. 

IIi • .., ... /-u--Plantaderiftd rl'Ollll moo. with .. rn.b .tIx'k. 
MweUMtbliDwe..-tpiautaoilbeoldlAodl,fIowend 
berunlbeMlHertilleedplaatllinniDlloutof thGtcul)Ota. 

&1 ... ____ -A 0..-1 plant lIowered beCore an, ODI of UII 

..u(·fcrtiliMdiDlnthreepota. 
Orf:9a ..... ...zgotft.-Doriag two ~"' _ ~ 

c..-tplaatlllloweredbeforetbe_lf·(erllliMd. 
0 ....... ~ (FiI$~ OenenUoa).- .AlI the c..-J. plant. 

gro"'ilII itt poUaod ill. the opeD ground JIowenJd Am. 
B,.,..iG __ (8eoood GeDeratloo).-A ~ plaD\ itt 

threa oat. of the fOW' poD Sowwed heWn 1411 ODI 01 l.be 
Iel(·l'ertru.d. 

l '-U ..wu...-la b)th pot. I ero.ed plant Iknrcred dm.. 
~aoIif_ ... -Plaatadcriftdl'l'Oll1theDru11i.u1 

Mock croaed bJ the EDglillh .t.oek flowered iD hi oa.t of 
thelllllllpotllirst; iD four of tbcm 1 1IC1f.fertru.ed plant 
ftowendfim.;aDdootiDODIIpoI.didanlD~lllaai 

oItheold.todr:5owv1int. 
v ....... 1ritMlIr.-A er-'- plant lD II .... out of the liz pot. 

fknreredhrloreUl100eoltheltlf·fert:il*d. m...,. .... ".."u ... (Fim GeneraUoa).-lI1 t ... o IIIP bedt 
oCp1alltll,foutofihee~plaotallow(ll-ed~IUl'ooe 
of the IeIf.ferliu.d. 

1)iG.cA ... OIIryopAyll_ (Beocmd OeDeratiOll).-lu both potI 1 
~plaatlloweredAm. 

m...t.t. ... ~,a .. (Third GeQtratiol'l).-lII three out of 
the(owpoY .. ~planlflowuedflnt.; 1a the ~ 
Yeralotheael'·ferliliMdittbe!Jhioa.l, .. lOOto99, batlD 
wei;hi ... lOOIo49. [)jQ,.,.. ."..,..,a .... -Plauta deriYed hom 1 moo. with 1 f.-.b 
.tock,andlhelate~plantaofu..oIdli1oek,both 
flowered befon thelclf·fertiliMdiD a.itte out of the t.eupoU. 

n~"'ricaao .. .-lIIthrotoutoitberOW'pot.Il~ 
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plantftoW8n!dbeforeUlJ"_ofthelel(.t~rtili8ed;,.etthe 
Jatl(!r'II'Crelolbee~inheight .. l09toIOO. 
~ ... .-...... -A~ planiftutrero:l before anI ODe of 

tbelelf-fcrtiliaediathreeOllt 01. the fOlll' pota,andaimul­
tueou.iIia lbefowthpot. 

Li_~tAeo ~fUi(-A enMed plant 1I0wered before IllIJ' 000 
oflheletr-r"rtil_in tour out of tbe II..-epotl. 

1'4<uectI ... • IIlI(lbw.-ln both pot.I a e~ plant fto,.-ered , .... 
8p«oU/J.~iatp«1ll ...... _In aU fOlll' pota.c:ro.d IlJant f1o.ered , .... 
JAlIfJia m_ (First Ckoeration)'-In all four poLl • e_l 

pt.,ntllowerod belore anI oae 01. the lelf-lCrtllieed. 
J..Mioo ... _ (SoooIwl GmeratioD)._ln all four potIae~J 

plant !Iowerecl_da,.before aIlIoooofthelelf­
ft<rliliMd 

A'-rJ!ila ;/tIIigIo .... -In tour 01lt of the he pota. e~ rlant 
IIoW'U'l!d.llrtt. 

&r.gofIIW-I;"-ln both pot..c~plant flowered I\rat. 
rd,,~ia ~ (SceoDd GIlneratioo)'-In all thl'llll! poLl a 

e~J)iD.J)tllotreredfiraL 

Ni«14ial6a I/J.b!u::"' ... -A Illant dcri .. ed trom a ero. with a rI't'IIh 
ItoekflowcredbeforeanIOl1eofthelelf-tertill.ool)lantlof 
thefourthgeooration,iafifloonontoflll(llli.docopotl. 

C)dallltll ".mc.m.-During two mooellli"e -.eo", a ~ 
plaut lIowered.amo ween before aIlIoooofllle Ielt-fertiu.ecI 
in aJlfolU'pota. 

Pri...u. .... (equal..,.led't&l".).-In.nthn!efJOta.~ 
plalltfloweredfim. 

I'r; .... 14 .......... -In.1I tour pot. plant. d .. ri_1 from In 
ilWgitima. ero. bet~ dminei 1'1anta Ito_red ld"0«I 
llDJ'oneoCthelelf-tertm.edplanta. 

Pri ... ..w ._ .... -A legitimalel,u-t p/aIli IIowered brforo 
aIlIOllOofthe.ll-fcrtllimdplantl in 1e'f'CIIout of the tlighi. 
". ... 

}~'" ..... totl."'.-A legitimatel, eroMOd I'laot Itotrered 
fromolJl!l to t'll'ObTl before an]'ooo of the l&if·fortilitcd 
l'ta.utlin.Ulhre&pot& 

7", ,*,yf.-In all tour pols a en.eoi plllnt fIowcred first. 
1'~"I'.ri. MlIIJ.rieoo"",-The c~ plallt. 8o ... "nld befom the 

lelr-rcriililledin theopenground,but Ilimult&oeooalyintbe 
1·'-'-
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S~,oftt:"il'h tn.fi"" Pl .. llt.tl/11tJ-.ltrtno! 
&lj!ertj7i~1 Panllfflfl'. 

EreJut-AJ/Wr. nJi"".,. .. (Fin;' Genentioa).-Tbe ~ plant. 
Wl.' .... t ant baJlt>l- tbu tbel8l.f.teruu.l, bat Oft lbeir~ 
jm)'Irth during the followill! Ifill.!' 111$ _If-fertil.iel uc-ded 
Ihee~inhcjl!'ht, and DOW'lheyflowcredlln~jDthroo 
outofli,ef"urpota. 

1."l"" ... lwl1Ul.-Although the e-.l plant. W'llr'l" to the lle lf. 
fcrlitiOllld in hcigbtMIOOloltJ; yet in all three)w the 
Ilelf-fttrliliaedplant.60weredIlnL 

Clarki<. a'f9II~ .. --Althollgh the e-'. plant. were, 1.11 in the 
IMt_,tolba.olf-ferliliaediDhe41:hlMlOOIo8'J,),ctin 
tbalwol"'l~the.If-(crtili-..lftoweredll.",L 

L..brl ... /oJ,... (FimGmen.tioa).-Tba ~ plaawwereto 
tho.lf·ferliJiMJ in beigbtOftlYM 100 to 127,and tbewUer 
fIowerN mucb beCure the m-'.. 

Pn ..... __ (Thin! aer.er.tioo).-The~ pIan.were 
tolholelf-fertililal ill bai(l:ht AI 100 to 181,aJJd in three 
out 01 lhe four pot. .Mlt-fcrliu..JplaDt flowered lilt; ill 
lhe fourth pot aimullanoo.-Iy. 

Pflo~ • • i()/<l",,' (Foltrlh Gcneration).-AllhoDgh Iho ('~ 
plaat.weretolhelielf-fcrtilJ.od in belghtAll00 10 C~"ei 
ill tbree onl of the fire pot. a lIIllf-fcrlilWed pla.ot lIoa'ered 
Ilmt; "ln thefuurlb pot iimulla.noou.l"anJ only in the II.nh 
didae~ I)Jantfiowl!rll",L 

l\"il'04ioJl/UI "' ...... (rin! ae""ntion)'_Tho ~ pU.uw 
we ... totholllllf-farti!i8ediubcili:bt Oftl1M H(] 10 lnl,lI.Dd 
a.Ir-f.ertitiled plant t.w.red d...t in all fuurpoa 

,\"~idl/Ul ~ (Third Genentiun)._11lo e--.J plant. 
1I'Oretolho.lf-fert.ililed in heili:btAl IOO to IOl,aDdin 
rnurootoftha I"" polI; •• If-ferlru...! J,lant SowuN!lIIt. 

C~ ..... ~-l.o Ibathreepoentiool!lakea ~bfttbe 
~weretotheaeif-fertihaedinht,i¥ht .. lOOIuIOl;in 
thcdn'gelK'ratinn the .eelr-fertili8eJ Ill.nt.lI/Iowod lIO!llC 

tcnd~lK'l to Sower IinIt, .1Id in the third geucnllon tbel 
tlowered tint in DIDO out oIU!Oll twel'e pola. 

Sp«t"et i,. tenich 1M C~ and Stlf-fma.Md Plant, 
jlotCt't"fXlalllUlSt.immta»«JuJy, 

Mi.tJ ... '"In. (Sixth (l(oneratioo).-The e~ plaut. Wfre 
inrtlrior in bei&ht and 1'il;oIu' to tbeael!-ftmtiled ))WIa 
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whieb aU bel<mged to the 00111' wbite.f\o1II'ered WI nriet" 
ydlllOD.11ta.lftbepoiadidtbu.elf.fcrtilia..!plNitllllower 
lI .. t,atldilltbeolherbalftbec~l,]llIt&. 

1',--"" CJnolQu..-Tbe c~plantll wen! onJr a little taller 
thall tbe .elf·fertiliad (\'iz., u 100 to 97), but 000. 

aidenblr more tertile, yet botb loW lIotrored almoirt 
aimultll.OOOUJ!ly. 

Lafhy ..... MIII'!;"'" (SoooDd Gcn~rntion).-Althoug'b. tbe cn:.OO 
j,lan!a were to the Ilelf-fcrtiliBod ill height uIOOto88, yd 
thcre ..... nomarkcddiffereuoe iu their period of lIo ... crillg. 

LoM'{I f'"!/"fI1 {l:Iccond Generation).-Althougb tbe cro.rl 
1)]lIDtllweretotbu.elf-fertili.-dinbeightulOOto91,yet 
tberllotrcroilllimultaooou.alr. 

J,'icotialO4 loNe ... (Third Generation).-Although the ~ 
planlll wtre to the rtelf·ferti1iMd in height .. 100 to 83, yet 
iohaltthepotsa.elf-fertilml pJanttlo1rered6nt,andin 
theotbcrhatra~plaut. 

These three wtlJ include fifty-eigbt t::ases, in ~·h.ich 
the IlCriod offloll'ering of the erosscd IIlld8('U.fcrtilised 
1)lnnt~ 1I1L8 recortled, I n {orty·{our of them a cro&scd 
plnnt tlowered first either in a majority of the pou or 
illllll; in niue instances aseJf-fertilised plt\llt flowered 
jjl'llt, and in five the two lou floll'ered simn ltanoously, 
Oue of the 111081 8triking case8 is that of Cyclamen, ill 
which the el'Olllled planu flowered 80me 1\'~ks before 
the self-fertilised in all four pota during two seasons. 
In the i(!(.'ODd generation of fAl.,dia ra/llMa, ft efOlllle(l 
1)lllnt f1owet\.>d in all four pola 8011Ie daye before any 
one or the IICIf-fertilised. Plantf dcri"ed from a 
eroa with a frel!h stock generally showed a very 
8trongly marked tendency to flower before the self­
fertilised and the intercrossed plants oCthe old stock j 

all three lots growing in the &Rme pou. '1'hu8 with 
MinllllU8 Ilnd DiauthUll, in only one pot out of tell, and 
ill l\~icotiluUl ill oilly one pot out of sixteen, did a flelf" 
fertili8Cdplantflo"wbeforetheplalluofthetwocl'O!l8Cd 
kiud.8,-thcse latter flowering almost 8iruuitanooUllly. 
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A consideration of the t"o first list&, cepeciaUy of 
the 8000nd One, ahOQ that a tendency to flol\'c.r first is 
generally connected with greater power of gro" ... h, that 
is. with grMter height. But there are IIOmeremarkable 
excoptioUII to tma rule, pnn'illg that IOmO other cause 
comes into p1flor, Thus the cf088C<l plautH both of 
Lupi1l.tIIl liUeu. and Clarkia elega:1II I\'ere to tho self­
fertilised plants in height as 100 to 82, find yet the 
latter Ilo"'ered first. Iu the third generation of Nieo­
tiana, and ill all throo genemtions of Canna, the 
el'OllllOd and self-fertilised pmnta were of nearly equal 
height, yet the llelf-fertilised tended to flower first. 
On the other hand, ,.-ith Prlmula ... -.it, plants 
raised from a Cr068 between two diatiuct indh'idtmls. 
whether thcee "'ere legitimately or illegitimately 
cl'088Od, flowered before the illegitimately eelf-fertiliaed 
plants, although aU the planta lO'ere of nearly equal 
height in botl1 eases.. So it was with I'8IIpootto height 
and flowering with Phasoolu8, Spooulnria, and Borago, 
The el'08&ed plants of Hibi/lCu8 were inferior ill height 
to the IIClf-fertilised, in the ratio of 100 to 109, and yet 
they fto"-erod before the self-fertilised in throo out of 
the four po1& On the whole, there can be nO doubt 
that the el'OMOCl plants. exhibit a tendency to fio,,-er 
before the aelf-fertilised, abnvet though not quite 80 

strongly marked as to grow to a groater height, to 
lO'eigh more, and to be more fertile, 

A few other eases not included in the "bove three 
listt d08e.f\'o notice. In all three pots of Vida tricolor, 
natumlly erossed p"mtH the 0ITsI1rilig of erosaed plauta 
flowered before nntumlly cf088e(l plantt tho offspring 
of self-fertil ised 111nnts. Flowers on two plnnts, both of 
self-fertilised parentage, of the 8ixth generation of 
AlinuJUI iuletuJ were intcreroeaed, flud other nowen on 
the samo 1118nl& '/\'ere fertifued with their own poUen i 
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intereru.ed Ml«Uiogtl and -..dlings or the eevepth 
IK'lf-fcrtili&ed generation ""ere thus rai.oo, and the 
lat1(>r Oo,,"ered before the intercn:.ed in three out of 
tbe 6\-0 pola. }o'loweJI on a plant both of Alimlll .. 
luUtd and or Jpomaa purpvrea ""ere cl'Ollcd ,,"ith pollen 
rrom other lIo,,"el'l on the wne l)lant, and other lIo,,"ert 
""ere ferti liied with their 0"-0 pollen; interel'08!ed 
aoodliUglI or this peculiar kiud. aud othert strictly eeU­
fertilised being thl18 ra.illOd_ In the CMO of tho 
~ l ilUului tho eelf-feniliacd 1,lants flowered first in IICven 
out of the eight pot., and in the C&IIO or the lllOmre6 
in eight out or the teu pou; 10 that an interefOl!8 
between tbe ftowers on the same plant wu ,·ery far 
from gil-ing to the offspring thUli railM."d. any advantage 
O\"Cr Ibo Itrictly leU-fertilised planta in their period 
ofOowering. 

T/~ 1.}ftICt. of crolling Flotrerl on tl~ tam, Plam_ 

In the discuSilion on then'!llnltl of a Croll ,,-itb a freab 
atock, gi,-en Iluder 'fable C in the last chapter. it ".., 
Ihown that tlle lDere net of croIIIing Ly itaclr doea no 
good j but that the &(h-antagl'l thus derin'(l depeuel on 
the Illautl "'bieh are croesOO, either consilting or 
distinet '-arietiet which ,,"ill almOllt certainly differ 
IIOmewMt in oonltitutioll, or on the progenitol"l of the 
plauta which are croaed. though identical in e .. ery 
extern&! chArat-ter. having been iIIbject.ed to IOme.hat 
different oonditiolll Illld bning thUI .e<)uired IJ()me 
llight (Jifference in ooWltitution_ All the flow('l'8 
liroduoed by the same plant ha\-e beell developed 
from the aarue aeed ; those which expand at the lI&IUe 
time luu-e boon exPOlied to exactly the arune climatic 
influeliCill; and the stem! have all been nourilhed by 
the lame root8. 1'h('refore in accordance ,,"ilh theoon­
elusion jut rererred 10, DO good ought to mull from 
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CJ"OS8ing DOII'en on the 8llID.e JllanL" In opposition to 
t his conclusion is tho fact that a bud is ill one &ense 
a distinct in<lh-idual, and is capable of occlUlionnlly or 
c,-en 1I0t rarely llIMIuming new external characten, All 
wellasllcwconstitutional~uliariti('8_ Pillutaraise<i 
from buds "rhich luwe thus "aried may be IJropagntoo 
for a grmt ll'ngth of time by grafts, euttiug&, &:e., and 
aomet inJ(!1I l"JI"ell by flCminnl gcncmtion.t There (':list 
also numerous sp<:-ciee in which the Rowen on the 
same plaut difl'l.'f from oue Iluolher,_ ill tho suulll 
orgflns of llIon(0Cious find JlOlygamous l)lallts,-in tho 
strucUlre of thl) circumfcrt'lltial flowen in many Com­
po8ita.·, t'mbcllift'rft', &c.,-ill tho structure of the 
C<'ntml flowcr ill IIQIllIl plallts,-ill the two kinds of 
flowcn prol"iueo.J by c1ei.ltl~mic apecie8, - and in 
IltH'eral other such CMeil. The,;e instauCCll clearly 
!lro'-O thllt tho flow('fS Oil tho 8ilmo plallt have oftC:1l 
,'arieo:l ind('IW'lldClltly or ono another in many i.m­
portant respects. such nriatioll8 ha\'iug been fixed, 

• It Ia, ""-'. ~bIe thr.t 
1htI_ .. """',tift' ... ln~b 
oto. .... lrue'loulnlhtl..-IIo .. ... 
.... "l'rud_pr:>Il.-ndill'," ... i .. _1" .... -.11,,1 .... __ .. _ 
.,;plbe~.~li •• beI .. """ 
th • ..".fnlf\o"e"ootho_ 
pl~nL )1 •. }1_bltr.w.{Ln • 
.......... uDw..li.>n '" )1. V~rlr4, '16 
1'rod ... ·tioa .. " ... .n..,·I86l, 
p. H) ,bat _n,np ...... f_ 
Ilto ..... re.;, •• Dd\<'lor!rIlll"',· ... of 
rbod<><Lo"dron.Uft'eriocl ....... :ter; 
ballbeall.onfr._ .. ppao 
""'t1" .... ~illllno:li_...,. • 
.. lIIIlbe.""",,'If ..... d..&.1O 
11 .. 1 11 ........ 11 Jlll.ll ... bnplld .... 
'" ...... "1 01 f."lth.l .... pu .. ~r ito 
1l .. pt>Ltea, ... IDlhe_oIl1M1 
d......r,oI p.M. 01 Mi .. hiLIf.u.d 
byS ....... "b"tb.·_oIl(1Or., .. 
p.,II"D"n.i~L Analotr;'n ...... "'" 
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like thOll6 on distinct )lantIJ during the develop-­
ment Of8pe(~ies. 

It WM therdore nooe88O.ry to 48CCrtain by experiment 
what would be the effect of interel'Q8Sing Howen on 
tbe 8illlle plant, in oompari80u with fertilising tbem 
lI'jlh their own pollen or enJl8ing them with pollen 
from a distinct plant. Trials lII'ere carefully made on 
fh'e genera belonging to four families; and ill only 
oue case, namely, Digitalil, did the offsprillg from a 
cross between tbe flolll'en 011 the 8Il1lle plant rooei\'e 
nny benefit,8nd the bencih hero W!l.S smnll oompnrOO 
witb that derived from a Cf'068 between distinct plnnls. 
I II tile chapter 011 Fertility, whcn we consider die 
cifeetB of cross-fcrtili8lltion and IlClf-fertili8lltion 011 the 
l)roducth'cness of tbe parent-plants we shall arrive at 
nearly the eame J'C\Iult, namcly, that a Cro8!l betll'eell 
the Howen on tbe eame plant does not at all inel"OO86 
tbe number of tbe scOOs, or only oceasionnlly 81)(1 to fI. 

Alight degree. I will noll' gh'e an abstruct of tbe 
resulill of the fiWl trials lI'hieh were made. 

(1.) DiritaliB purprmn.-Seedlings raised from inter­
cf'08llC(i flowers 011 the 8flme I)lant, and othen from 
flowen fertilised with their 01ll'n pollen, II-ere grown in 
the Uilllal manllcr in competition with one anothcr 011 

the opposite sides of tcn poill. In this snd die four 
following cases, the demils may be found under tbo 
head of each species. In eight pots, ill which the 
I)lants did 1I0t grow much crowded, tho floller-atcllls 
on sixteen interel'Ol!SCd plants lI'ere in height to those 
on sixteen IlCIf·fertili8c<i plants, as 100 to 91. In tho 
two other pots in which tho 1)lants grew much erowd(;..J, 
the nO"'er-stems on nine illtercfOllSed I)lants ,,'cre in 
height to thOll6 on nino IlClf·fertilised plttnt.s, as 100 
to 00. That tbe intercrossed lliants in the:so two lll.ttf'r 
pots had a real admntAge over their self-fertilised 
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OPI)()oenlt, ,.-as well ,ho"'o by their relati,'e , .. eight. 
when (lut down, which was as 100 to 78. Tho mean 
ht'igh\ of the ftm.'er-lltems 00 the t,.-enty-fh'e inter­
erosaed plauts in the ten pots taken together, WlUI to 
that of the Hower-lltems on the twenty.five self.ferti. 
Iised plllllts, as 100 to 02, Thus thu ilitercroesed 
plants wcre certainly superior to the IlClf-fcrti lised in 
IIOme degroo; but their 9uIMlriority was amnII oompared 
with thnt of the offspring from II. el'088 between distinct 
1)lants over the self-fertilised, this being ill the ratio 
of 100 to 70 in height. Nor dOO8 tJli, latter ratio 
8howat all fairly the great 8uperiorityof the 1)laots 
derived from a CrotIII between dilltinct individuals over 
the IleU-fcrtilised, as the fonner produced more than 
twice u many 1l0wer-litelDJl All the latter, and were 
much 1<'811 liable to premature death. 

(2.)lpcnll'.tapurpurea,-Thirty-ono intcrcfOfISC(llllants 
mOOI from a ClOU betweeu /lowcn on the same plnnts 
were grown in ten pots in oompetition with the same 
number of self·fertilised plants, and the former were 
to tho Inttcr in height as ] 00 to 105, So that the 
self·fertilised 1)lants were a little taller than the inter­
cro.sed; and in eight outofthe ten pots a !Jelf-fertiliAed 
I)lant fto"'ered before anyone of the cl"OMOd plants in 
the IIIlme pots. The Illants which ,,'ere not greatly 
crowded in oine of the pots (and thcao offer the fairest 
StslldarJ of comparison) WitTe cut dOllrTl and weighed; 
and the weight of the tweoty-se,'cn iotercfOlllJCd plants 
was to that of tho t.'enty-se,'en self·fertilisod lUI 100 
to IN; &0 that by this t08t tho sUJlCriority of the 
selr-fertilised was strongly marked. '1'0 this subjcet of 
the 8111X'riority of the !!elf·fertilised pln!lts in certain 
CIlliClI, I shall II/we to recur in a. future cilapter. If we 
!lOW turn to the off~pring from a ef'088 between 
distinct plants ,,-hen Ilut into ooIDIX'tition with aeJf-
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fertilised planu, ",-e find that the meen height oC 
seventy.throo _ueh croued planta, in the coune oC ten 
generatioWl, " ..... to tbat of the llame number of 
lieU-fertilised Illantil aa 100 to 77; and in the C8IJe of 
the 1)lants of the tenth generation in ,,·eight 11.8 100 to 
4-1. '1'h1l8 tho contrast betwccn tho effool.8 of cf08l!.ing 
flowers on tho llame plant, Iud of cl"088ing f1owc", on 
distinct I)Jnote, is wonderfully great. 

(3.) Mimu/", lutmu.-Twcnty.two I»)allts raised by 
Cl"OIIBillg flowcn 011 the llame plant were gro"-n in 
competition with the same number of ee](·fertiliAed 
1)"01.8 i and the former "-ere 10 the Jatter in height all 

) 00 to 95, or if four dwarfed plants are ezciuded u 
100 to 101 i and in ,,-eight 88 100 to J03. In .even out 
of the eight pots I. seII-fertilised plllDt Dowered before 
any oC the interenl8ied. So that here again the eelf. 
fertilised exhibit a trilling 8upuiority over the inter. 
cl'Qll8C<l plana. }~or tho !lake of compariSOll, I may 
add that teedlinga raised during three generations 
from a CI"088 betweeu dilltinct Il)alltil "-ere to tho !leU. 
fertilised )IJantil in height 88 100 to ©, 

(4..) Paargonium- wnal~-'r'll'o plants gro",·iog in 
IIl'pirate pota, which bad been I)ropagated by cUltinga 
from the Amo plant, and therefore fonned iu fact 
l18riJJ of the 8Il1ll0 individua.l. were intercrDlJlH'd, and 
other flowen on oue of thCle plants "-ere aeJf.Certilised; 
but the tecdlinga obtained by the two p~ did 
not differ in height. When, on the other band, Ho"-en 
on ono of the at)(n-e plauts were crossed with pollen 
taken from a. distinct aeedling, nml other f10wen were 
self-fertilised, tbe croaacd offspring thull obtained were 
to tbe eelf.fertili8ed in height &8 100 to 74. 

(5.) On'ganum wlgan.-A plant \I'hicb had been 
long cu ltivated in my kitclJen garden, had al)read hy 
_tolon! 10 lUI to form a. large bed or clump. Seed1inga 
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raised by intercro8/ling flowera on these llIIlUU, IIhieh 
strictly oon8isted of tho samo lllo.nt, and other seedlings 
raised from self-f..,rtilited flowers, 1I'ere earefnlly ('Onl­
pllred from their OIIrli08t youth to maturity; and they 
did not differ lit 1111 in height or in constitutiOllal 
vigour. Some 1I.0w('ra on thf>86 IlCedliuga lI'ere th('n 
crossed with pollen 141;:('n from a di!tinct IIOC"liling, and 
oilier I\ol>ore were aelf·fertilisod j two fl'('8h lou or 
8!'edlinga being thul ""ised, II-hieh were the grand. 
children of tho plant that had .pread by .tolonl and 
formed a large clump ill my garden. Th080 differed 
milch in heighl, tho crossed plantA being to the 
aelf-fertili!lf'd lIS 100 to 86. TI\('y difl'l'rOO, alao. to a 
wonderful degree inOOllstituliono.l vigour. The crossed 
1II00ntJ flowered firet, and produced exactly twioo 88 
many flower·stems j and they afterwards increased by 
etolons to Ineh an extent 88 alm08t to O\'erwhelm the 
self·fertilillCd. plants.. 

Re,-iell-ing these live cases, we lICe that in four of 
them, the effect of II CI'088 between How-era on the 8t\DI" 

Illo.nt (even on off..ets o( tho IRme plallt growing Oil 

lepe.rate roots, as " 'ith the P<,Jargonillll\ and Origa. 
num) does not differ (rom that of the strictest 8('1(. 

fertilisation. Indeed, ill two of the casee the self,fer· 
tilised planlll were Ilig-htly superior to such intercf08l!(!(l 
Illanl& With Digitali.a II. Cl'OIII between the flo1l'cra Oil 

the 88.me plant c<>rtainly did do IIOme good, yet n'ry 
llightoomparcd with that froll\ a cross bet-leen di8tiuct 
plants.. On the ~'hole the rt'flllllll here flrri\-ed at, if 
116 bear in mind that the flo~·er·buda: arEl to a. certain 
(,,,tent distinct indi,-idll/lb and oocasionally ,-ary inde­
pemlelltly of one another, ag-TOO well with ollr genc",,1 
conclusion, tht the adl'alllllgCl of II CI'068 depend on 
the progenitora or the croaaed Illanlll poese8IIing lOme-
1Ii'hat different constitutions, either from haying been 
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exposed to different conditions, or to tl)(~ir having 
varied from unknolO'n causes in a wanner which we in 
Jur i~;uomnce are forloOO to speak of all spontanooull. 
llcreaftcrl shall have to recur to this subject of tho 
inefficicncy or a crou between tho ftowen on the IInmo 
plant, whf'1l we oon!!ider the part. which insecta play in 
IhecfOSIIofertilisation of flowers. 

On /lId 1.'r(w.mi1J8ion of thl! flood Effe.:t, from a Croa 
OM of t~ ft'il Effect, from Self-ft:rl.ilillJJ.ion.-W e 1111.1'0 

8o. .... n that aoodlings £rOln Il Croil!! between di!!tinct )llantll 
almOlit always eXce(l(1 their flClf-fertiliseo:l Olll)()nenta in 
height, wcight, and ooustitlltiolltll vigour, and, as will 
hen>after be showo, often in fertility. To ascertain 
11"hether this superiority would be tnmsmllloo. beyond 
the first genemtion, aeedlings were mi8e(1 on three 
OCCasiOI1S from cl"'08!Ied and sclr-fertilised plants, both 
setil being fertilised in the same manner, and therefore 
not 118 in the many Ct\!1('8 giw!n in Tables A, B, and C, 
in which the crossed Illants were sgain croesed and tho 
self-fertilised agsin &elf-fertilised. 

:Firstly, seedliogs "'cre milJt'd from self·fertilised 
eooWs prodoced nnder a. net by crossro Slid self-fer­
tilised planta of Ne"lMphl7a i,.,1'9n1',; and tho latter 
were to tllo fonner in height 11.8 133 to 100. But these 
&eedlings hooame ,·ery unhealthy early in lif(', andp;rclO' 
10 unequally that ill both lot8 some were the till)('@ 

as tail 113 the others. Thererore thill eXIK'ri mcnt WIl3 
quite worthlC811 i but 1 have fclt boun(i to gire it, 11.8 
opposed to my generol conclusion. 1 should state that 
in this and the tM foilo"'wg trials, both seta or planU 
" ere grown Oil tbeopp08itelitiee of the same l)()t8, sll(l 
treated in all respects alike. The dctaila 01 the experi­
ments may be fouod under the head of each species. 

Secondly, a cl'Q8S6li and a aelf-fertiliaed plant or 
Hearueaso (Viola /riJ:oIqr) grow near together in the 
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open grollnd Rnd lleaf to other plan .. of beartgease j 
and 88 both produced &n abundanoo of \'ery fine cup­
slIles, the fto .. ws on both 'lrere CE-rtainlycrog.fertilised 
by illileCts. Seeds ,,·ere collected from both )llants, and 
seedling. raised from them. Those from the croescd 
plants flowered in all three pots before thOll6 from the 
self-fertilised plants j and when fully grolll'n the former 
were to tho latter ill height 88 100 to 82. A1s both acts 
of Illan .. were the llroduct of croea-fertilisation, the 
differellOO in tbeir growth and period of f1o,,·ering 11"118 

clearly due to their parenta ha,illg been of crossed and 
aclf·fertilisM parentage; and it iii equally clear that 
they transmitted different coll3titutional powen to their 
offlll'ring, the grandchildren of the plants which "'ere 
originally cf08lle(] and self-ferti lised. 

'l'hil'dly, the Sweet Pea (Lathyru.l odomtttl) habi. 
tually fcrtilises itaelf in this country. A. I posaeascd 
plants, tbe parente and grandparents of which had 
been artillcially cl"Ol!l!Od and other plants descellded 
from the slUue parents .. ·hieh had ~n self.fertilised 
for lUany llrel"ious generations, theBe two Iota of plants 
were allowed to fertilise themaelvC8 under a net, alld 
their lIClt-fertilised seeds lI8\"ed. Tho IOOdlings thus 
raised were pW"D in competition "'ith each other in the 
usual manner, and diD'ered in their powen of growth. 
1'bOIO {rom the Belt·fertilised planta which had been 
crossed during the two previous generations .. ·ere to 
those from the plants 8elf.f~rtilised during many pre­
vioul generatioll! in height as 100 to 90. 'Ihese two 
lots of ICed! were likewise tried by being 801>"11 ullder 
very ullf8\'ourable condition! in poor exhau!ted aoil, and 
tho )llants ... hOlO grandparenta and great-gnmdpnrents 
had bocu enaod abowed in an unmistakable manner 
their 8upcrior coDlititutional vigour. In this cue, as 
in that of the heartsease, there conld be no doubt that 
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the advantage derh'oo from a tl'OlS I" t",een t'll'O plana 
W8I Mt oollfilloo to the offspring of tho IIl'8t ftcncratioll. 
T hat l'O'lIls1itutinll81 \'igour due to cro.-l)aft'lIl1lge u 
traMwiw>d for mAny generatiotU may 81.> he illf~rn'(l 
at highly lirobftbl(', from !IOmo of Andrew K lliJ!'ht'_ 
varictil'll of the common pea, which WCro roisecl loy 
(,1'08~illg distinct nnictiCll, after which t ime they no 
doubt fcrtiliaed themseh'ClI in each 8t1eceeding gene­
ration. Thcae varietiCll lasted for I111wal'l.18 of 8ixty 
yoora. "but their glory is uow departed."· On the 
other hand, woo of the ,-aneties of the oomQ\oll pea, 
.hich there ill no J'eIIlIOn to suppoee o,.-e their origin 
to 8 eroM, Jlave had • much shorter existence. Some 
sUo of ?Ilr. Laxton's \'arieties produced by artificial 
Cn.eI h.&.\'o I't!tainoo. tbeir astonishing \'igour an,l 
lu.xurianco for a oonaiderable number of ~neralioM; 
but as ~Jr. Laxton informs we, his experience dOCfl 
Dot ('stend beyond ""eh'e generations, within which 
period be IIIUlneverpereeil'oo any dinlinution of vigour 
in his plaua. 

An allied point may he here noticed. As tho fort'o 
of inhrritnnoo i8 strollg lIith 1)lunts (of wbieh abundant 
eviden~ oollid he given), itiaalwOIt <'f'rWn IlInt_ .. I. 
lings from tbe same capsule or (rum the IIIme plsnt 
.... uM tend to inherit ne&rly tile IIlmeOOMtitutiulI; auri 
at tbo tdvsnlsgo from a crosa depeudi 011 the plalll~ 
.hicb are efOlllel! differing 8o.)me.hat in o()II,tituti(lII, 
it may be inferred as proooble tbat unllN limilar cun. 
ditiuus a emu bet""OCII the noorest relations IIOUIJ 

not benefi\ tile olfspriug .110 much lUI olle ootll'C<'u nun­
rela.t~:d Illanl& In support or this C(lncluaion lI'e ha\'o 
Mime eviden~, lUI :Io'ritz ],[jiller hlUl Iholl'lI by hilJ 

· s.the ... ~ .. thi. .... icatloa,'ahap.I,l.Yill.l.Z,od 
'-dla .. y· \'wtioa .D<icr[)u.. edlt.p M. 
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muftblo experiment. on hybrid A..bulilorl!, that the 
union or brothen and P81el'll" "",,1118 And chi ld""n, 
and of other nOlll' rclation8 is highly iujurioUli to the 
r(,MililY of tho off.pring. In olle CMe, moreover, seed. 
ling. from luch near relations pcMIM'S8ed "cry weak 
001l8titutioIl8.- 'rhi. SAme obsc:on-cr abo rouudt three 
plnuts of n. Bignollio. groll-ing lIetLr togethcr. lie fer­
tili>lOl.l tllenty-ninc HOII·en 011 one of them with th('ir 
own j1ollen, and they did not act a lingle cSpiule. 
Thin)' Jlo\\en were then fertilised \lith pollen from 
a di]ttilwt plaut, ono of tho throe growing together, 
anti Ih.·)' yielded only two capllul~. Lutly, fife 
lIollen ,,·ere fertilised ..-jlh pollen from It. fourth plant 
gro"ing at a di!JlaIU.'(', and a ll fh·e I'roliuC('(1 capilli{'$.. 
It/JOClUllhf'refore probable, .. Fritlllull(lr luggesliJ, 
that Iho three plaUliJ groll'ing neer together ,,·ere 
IlE'edlillgs from the SAme parent, ami that from being 
d()i(' ly rdnted they had little poI\'cr of fcrtiliaillg ono 
allOther.t 

Lo.stly, the fuct of the intcrcl'OMCd plants ill 
Tahle ~\. not excooding ill height tho IIClf-fertilised 
plauu in Il. greater and greater d('gree in the lakr 
gcU(:mtiollB, i!J probably due to their having beoome 
more and more closely inter·related. 

Ij"iform Coi()tlr oj 1M .l<1()11)!,.. 0"' PI4M1, Mlf-Jerll1iMJd 
4ad grow,. tlwr "milar oondlliont for _wral Gmera­
tiOR/l.-Al the oolDmenoemelit of my e)l;pcrimellta, the 
partnt-l'llIJltll or MimullU lldt1Cl, Iptnflll'Ja pIIrpt1Nla, 

Di(JllJlll" Mryop/l!J"u" and Petunia fliolat:«l, mised 
(rom purchflllCd IICC(ls, l'Ilricd greatly in the oolour 
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or tbt'ir flowera. This occurs with mllny pillfl~ .. hieb 
hue bet'n long euh..iv8ted u an ornAJn('llt for the 
flo ... er-giUdl'n, and ... hieh have been propagatNl Ly 
1It~"<1& The rolollr of tbe Bo ... t'nI ""&1 a llOint to "!fhieb 
I Jitl U<)t at flnt in the lean attend, and no IICIf'Ct ion 
lI'hatc\'er 1I"iIS prnctised, Ncverthelees. the lIowers 
produl'O<l by the lelf-fertil~ planu of tho above 
rour IpNict h<!camo absolutely uniCornt in tint, or \'ery 
noorly 110, after thoy had been gruwn ror .1101110 gt'ne­
mtion. under dOlely similar condition.... 'l'ho int(,r­
e~ IIIant.e, which ... ere more or JCM dOllely 
inU:r-\"('latoo in the later gl'nemtiolU, and which had 
~n IikclI'oo eultivated all the time nnder limilar 
condition .. beea.me more uniform in the oolour of 
their Hu ... e ... than "'ere the ongina1 pan'nt-planta, Lut 
much Ie. 110 th.au the IICIf-fertili.sed IllaDu, Wben 
lell"-fl'rtili&cd planta or OM of the later 1.'1'llerations 
,,'ere cl""OlllCd with a fresh stock, and &e«ll inge thus 
raiJted, tb8iie llrt'8('nted a lI'ondennl contrast in the 
diversiRed tinta of their fto"'era compared with th~ of 
the self-fertil iaed IIOOdlings, AI Bueh cnsce of 110,,'('1"8 
becoming uniformly coloured lI'ithout lilly aid Crom 
Rleeliou leem to me euriOUJ, 1 will give a full 
abstract of my ot.ervations.. 

Jfimtd", llAhlu,-A tall wiriety, beAring large,almt.l8t 
... hite fto,,'l'rs blotched with cnmlOn, I llpeared amon~ .. st 
thl' inten:~ anJ aelI-ferti..l.i.sed plane. of the thinl 
anll fourth generations.. Thill ,'aril'ty increased 110 
rspidly, thilt in the lil:th genemtioll of leU·fertilised 
plantl every lingle one conlisted or it, So it ""&II 

with .. 11 the OIally planu which were rai!M'd, up to the 
lut or ninth self-Iertilised g<'uemtion, Although tlli, 
,-..rielyflrstapllOOredamongatthe intcreroesed plant.s, 
yet from their off,pring beillg intereroMed in CIleh 
l1lOOe6Iiing generation, it neyer prevailed amoDg$t 

x 2 
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them i and the lIowera on the I('vers.1 iDten'ro.OO 
plaut. of tbe ninth generation differed coMidcrably in 
oolour. On tbo otht·f hand, the uniformity in ool<,,"r 
of the !towera on the plauLi of all tho Inter III"lf·fel"" 
tililod generatioOi W&3 quito lurprit.ing i ou a calual 
Vispediun they might ha,"O lIt.~·n said to be quito alike, 
but th.) rrimlt"n bl"tches ,,", re not of exactly the-.mo 
I!hape, or in OJ:iK"Uy tho u.mo poeition. Botb my 
!-:ardener allli my,.·lf loeli,·,"o that thi. nriety did 
not ap~"4r &Ill.uuglIt tho I)&t(-nt·pla.n .... raised from Imr· 
cw..,.11C!Oda, but fnlm iuappt'arance amungst buth the 
("l"OIIMlIl and IN,lf·fertilised IliaD" of the third and fourth 
generati"ns; and from ,,·hat I havollt'('n ot thonriation 
of UW ' IMlCies on other OCC8IIi,,1l5, it it probable that it 
would l.IOCMSio.ll.li.lly appear under any drcullllJtanOl'L 
Wo loam, bowe,"or, from tho I' reI('nt caI6 that under 
the peculiar collliition. to \\"bich Illy plant. were 
.ubjectt .. l. tllia pArticular vari<'ty, I1'markablo for ita 
ooluurin((, largtnc.. of the oorolla, and incl"t'Ulld 
height of tho ,,·holo Illant, prevailed in tho sixth and 
all tho luooeeding IOlf-fertilUsed generations to the 
oomplcte exclusiou ot every other ,"ariety. 

l potll«G P'I'P",..,-My attention ,,·u tim dra1lfD to 
the !lre8(>ut subject byobatfving that the f1o,,"era 011 all 
tho piuli tl of tho I16venth self·fertilised generation were 
of a unifarm, remarkably rid!, dark purple tiut. The 
many plautl."web .. ere rai.teJ during the throe IUC' 

bI..ooilig generations, up totbe last or tenth, all produred 
floll"era coloured in the IIWlO mallner" They wert' 
abaolu\('ly uniform in tinl, like thOle ot a (!(llUtant 

IIJecie. li,"ing in a.tateor ILIture; and the &elf·ferliliel 
plautl might ha,·o been distinguished with certu..int ~·. 

as Illy gani6rler remarked, without Ihe aid of Inbels. 
from the inten::-ro.ed plantl of the lall'r generatiollS. 
Theee, hO"·<;:H:T, had mure uniformly coloured flo..-era 
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than thOle which were first raised from the purehued 
IOOdt. 'l'hie dark purple variety did not "1'1"('ar, as 
far u my gardener and myaelC could rocollC('"t, before 
the fifth or sixtb. aelC·rertil~ generation. HOll·ever 
thi8 may have been, it became, through oontinueo-l 
flClf·fertiJiSQtion and the cultivation of the Il!ants 
under IInifunn conditiollll, perfectly oollatant, to till' 
t'x('luginn of every other variety, 

Dialltlllll oaryophyllw.-Tho aelf·Certili8Cd 1I18n1.3 of 
the third generation all bore lIowe1"8 of eltactly tl1(' 
llame pale !"OIe-COlour; and in thi8 f'C6peet tbey differed 
quite rem&rkably from the planta growing in a larh"t' 
bed dOle by Rnd mi8ed from aoods pnrchJ1!e(1 from tho 
IIIlmo nUfllCry h",udeu, In this CMe it i, not improbable 
that lOme of tho pa.rent-Ilianta lI·hieh ¥tere first seU. 
ft"rtiiilt:d may have bome flowers thus ooloured; but 
ulJC\'eml plautswcre self·fertilised in the first genera· 
tion, it i8 extremely improoobio that all bore flOII"('f8 
or CltlWtly tho Ramo tint as th08(l of tho self.fertil ised 
plllll180fthe third generation, Tho intercros&ed plalll'J 
of tho third generation Iikell"iso IlroducOO lIow('fII 
lI.i.mOlSt, though not quito 80 unifonn in tint II thl_ 
,,£tho.df·fertiliiC<1 plants.. 
Pdu,,~ t'j'oIaNa,-In tbis C886 I hAppPneU to n'«lrd 

in my nott'll that the flowers on tho Jlan,nt.plant wbich 
..... fl~t sdf·fertiii8e<:1 were of a .. dingy purple oolour." 
In the fifth 8('lf·(t"rtiii8ed generation, !!Very one of the 
b·(:nty-one IJCIt·r~rtiii.&ed. plantl gro.· ing in pols, a:1I'1 
all tho many planta in a long row out or doors, 
produl'('<llIoweMl of ab801ulPly tho MillO tint, namely, 
of a dull, rather l)OCuliar ami ugly flesh oolour; there­
foro,ooulidembly ullliko thOllOon tilo parent-plaut. I 
Jx.lievo that this chaugo of colour silpervenod quito 
j.!nuIUIIlly; but 1 kept no record, M the point did uot 
intereet me until I.·as struck II-ilb the uniform tint 
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of the Ho,,-en on tho self-fertilised plants of the fifth 
genemtioll. Tho flo"-cft on the intertrosaod p],mts of 
the oolTCll])(mdinp- b"t'nerfllioll were III000tly of the Mille 
dullllesh colour, but not nearly so ullifonu as 1II00000n 
the lICLr·fo:rtili",..-1 planu. some (ClI' being ,·err 1:NIle, 
nllllOlltwhile. 'l'heaelf·rertili8Cd ]llullt8 which grOll ill 
a IOllg rull ill tho o[ll'll ground II-ere allJO remarkable (or 
their uniConnily in height, as were the interef08lj{'(l 
plants ill II i(';joj \l('groe, both lou being compared ,,-ith 
a lurgo Ilumbcr of llhmts raised at the same lillle under 
similar conditionl from the sdC-fertili!led Illanu o( lhe 
(ourth Rt'neration eroe&ed by a fresh stock. I regret 
that I did 1I0t attend to tho 1I11itormity in height of 
tho aetr·fcrtilisod !ICOOlings ill the Ifilcr generations of 
the otherspecit'8. 

These (,,'" CM('a IJef'm to me to po8lI(W mueh intt'l'Nt. 
We lenm (rom them tllnt IUlwaml lIlight shades of 
l'l.llour lIlay be quickly and flnnly fixed, indt'llCnd(,lItly 
of any aeioctioll, if the conditioWl are kept lUI IIMrly 
uniform as is ]108Sible, nll(l 110 intcreroMing be per­
mitted. With i\limulut, not only a grotcsque style of 
colouring, but n larger oorolln 1111(1 inCl'CM('(1 height of 
the whole plant were th\lil fixed; II-hereas ,,-ilh mOllt 
plants "'hicb b,we been loug cultimv'Il (or the Hower· 
garden, no character is moro variable thlln Ihnt 01' 
colour, t'xeepting perhapi! that of height. From til" 
consideration of these ClWlII we may infer thRt ihe 
nriability of cnlth·ated plants in the abo,·o re8))('Cts 

is due, finstly, to their being lubj<'<'t«i to BOme,,"lmt 
dhersifled conditions, and, IICCOndly, to their Jx.ing 
oftf'n intcI"-CfC*o<-<i, as 1I"0uid follow fronl the (rre AClU5 
o( inseci4. I do 1I0t IlOO hOlf this infcrenoo Cftn be 
Iwoided, Ill! Wll('ll the abe,"e plBIlt8 II"cro cnltimled 
(Of se,-eral gcof'mtions undercloeelyailDilaroouditions. 
and wcre intereros&ed in each gcnerfltioll, the COillUf 
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oflheir flo'll'era tended in 8Qme degree to cbango.nd to 
oo.:-.-,mc lIuifonli. Wbtu uo illtel"'l'l"OII!Iing 'II'ith otller 
planu of tile .. me I~k Will aUowed,-that iJl, 'II hen 
the ROlli-en! were ftrti lQed. with tbeir o ... n pollen in 
each g,·nemtion-tlaeir oolour in the later g<>II(1mtiuu.l 
I>«'tlme lUI nniform lUI tha t of )Jlant.8 growi ng in a. 
eilite of nature, 8(:rompanied at leost in on6 illstallOO 
h)' mueh ulliformity iii tlae height of the plants. Bnt 
ill 8II)'ing thnt the din'nifled tinl' of the Rowen 011 
('lIllil"(I1(o(l )JIIUltl! treated in the ordi nary m61111er are 
dll<' to dilTcrellctll ill the .oi l, dimalf', .\"e., to 'IIhi('h 
they are espoet'd, I do not wish to imply that ~Ilrb 
variations are callied by theee agellci61 in IUly m<>r.' 
din..'C't manner ,hl\lI that in which the maR dh'enifled 
iIln' ''''''''A, U oold;o, inRammation of the lunp or lllellTa, 
meumatitm, ,\:e., may be said to be callk(1 byesyo­
lure to ('Old. In both Cft.'JCIl the l'Ol\stitlltiol\ of the 
being whi('la is acted on is of IJrelJOudenUit illlllOrtnllN' . 
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CJL\..PTER IX. 

Tn ~ 0' C-nIITlLIII.T1<,JJf IISD 1!CU'.runuu.no. c:. 
,... r.ooccno. .. SEUlI. 

.·enllit1"'P .... t."'~arwI_r·r.tiI .... I ......... "fI6.b!.I.b"* 
btUr' rtil;"! hlIM ____ Fntilit1 '" the parenl·,*,a • 
.. 1_ ... tr.-.I ud .. I,·fmill ... l. ud '" II .. " .....-I. ud .If. 
r.rtil~.! 06pri1lC .. heir. api .... _I IlDd ... l'·r,·.tlllwd--et-
~ 01 the r~l'\.llil1 01 a.-. &rt[l;..\ wit" u-rQWII poI:leo • 
.... 1 ... 11 .. IMI.''''"''OI ... ·.IInw ... fIIIll>._,olaIIt--Self.riko 
pIu~_ 01 .,If.eriliJ1-Tbe .ppear. ...... 01 hlch11 .. Ir· 
fmlle ..... rid.i._·~~I·'I'l.iI_1>Ia "'.,.,....1Iylll_ .... pt<'$I bf1le. 
6011.1, 1I •• k""-"101 tho _~ ptGd..tltoD oI_la..-n.Iati •• 
..... h ........... 01 prmI .. tioII 01-'01 rn. ...-I. &ad .. I'. 
f.-nil_Dowers., 

TilE pl"l't"'llt chapter is devoted to the Fertility of 
pinola, III inftuenocod by erClll-fertili-.tion and lieU· 
( .... rtiliMlion. Tho subject. conaislll or two dittinet 
branehet; firstly, the relati "e Ilrodueti,·enetaor fertility 
of fl.oll'en crossed 1II"ith pollen (rom a dittinct Iliant and 
,,·jth tlu:-iJ' 0""0 pollen, &8 ,1I01l'n by the )Jroportiollai 
numhcr o( C8peulet which they produce, together 
lIith the nlIIDber of the oontainoo 1M'<'lla. 8eoolldly, 
the degrot! of innate fertility or sterility of the 81..00. 
lingtl miscd from eroue<l and eelf·fcrtililJ(l(l seeda; III('h 

IIOOdlinga being of tho I18me "gt',groll'1l under the lIUlle 

I'Onilitinoll, and fertilised in the MIlle mAnner. TheM 
11111 bran('hes of the aubject oorretlpolld ,,·ith the 111'0 
"·hich ha"e to bo oouaidered by any (llle trt'8tin~ of 
hybrid I,lantsj IInmC'iy, in the lint plaoo t1H~collipRrati\"(~ 

productiveness of a lpecietlll'bcn fcrtili.oo .. ilb poll('u 
from a distinct Bl)fI('iet and 1I'itb its Oll'n poliN) ; awl 
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ill tbe I800nd plact', the fertility of ia hybrid off­
IJlriug. 'riICl(l two el88!Je!l of CMeI do not alll"ay. rull 
I .. railel; tbus 101110 plants, 1.1 Girtner hal alIO"'"n, CAn 
be cr()I!II'(l lI"ith great _, but yield eJ.:~.j,'ely lterile 
hybrid.; while others are eroucd with eJ.:treme diffi· 
eulty, but yield fairly fertile hybrids. 

'fhl' untuml oruer to follow in thi, chapter ,,"ould 
hll\"e bern flr1!t to ooo!lidcr the effeea on the fertility 
of the pRrt'nt-plant1l of crossing them, and of fertili1ling 
t h(-1Il with their own pollen; but ft8 W6 have diacussed 
ill the two IllIIt chapter.! tlle relative height, "ll"eight. 
ami eunl<titlltional ,-igour of croesud and aelf-ft.'rtiliaed 
I,lanta-that il, of plants raiseol frolll crollllCd and 
IM' lf-ft·rtili-'. leNis-it will be oon\'cnient here first 
to oolUli,ler their n.·!ati,'o fertility. Thoee.8CII olJeen'ed 
by me are gil'en in the foUo"'ing table. n, in which 
planu of cfOd8(!(l and self·fertilited pflrentage ,,"ere left 
to fertilise themsell'os, beiog either croMC<l by insecta 
flr apolltallooll!lly aelt-fertilised" It 8hould beob&en-od 
that the f"CSUltll cannot be oonsidered 1\1 fully trust­
,,"ortlty, for the fertility of a IlhUlt i, a 1II000t vnriable 
t'l(>mcnl, dependiug on ita age, health, uature of the 
lOil. amount of ,,"ater gi,'en, and tempemture to "fhith 
il i. ~J.:IJOeOO. The number of tbe C:ftIWlul('l Ilrodueed 
ami the number of tbe contained seeds. ought to Juno6 
bt ... n &.8Q('rtained on a large numberof croaaed and aelr· 
f,·niliaed I)ialltll o( tbe IIIlme age and treated ill nery 
l"I.'i!JIN'l alike, Tn theaet'«o latter n!lpot"ta my qbeen-a­
tioMmay be trullted, bula lIufficient number of eapllulcs 
... ere ('Ounted only in a few in!ltanCCtl. '1"ho (e"ility, 
or u it may perhaps better be called tho Ilroduetil'e­
ne->\!, of a plant depellds on tho number of capfmles 
produood, nntl ou the number of 8CC(1. whieh thete 
contain. But !"rom ,"arionll C8U8Cl, chiefly from tbo 
want of time, I was often compelled to rely on tbo 
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number of tb~ CftJlllules alone. Nel'ertheietl, in the 
more i nterestin~ CIUIe!I, tho flOOds were I\lso counted 
or weighed. Tht! .,'crage number of ICed. lief C8ll1uie 
it II mnre "lIlllahle {'ri!('rion of fertility than the 
number of cap~ules produced. 'l'hi, Intter ein"UIll' 

aluncedrp{·nds))Rrtly on tho BizGor tho)J\antj nnd lit! 

kno.' that ('n_~1 plantl are generally taller au!1 
hea\""ier than tlu." Ik'ir.{"'rtili!ed; but the dilrf;'rence in 
t his ~Il('('t is ml'1' ly 811nJeient to lI.OCOunt (or the 
difference in tlH1 number ot Ihe caplluiell IJroduced. It 
need hanlly he •• MOO that in tbe (ollo.ing table tbe 
lame lIumbc.>r or cl'O!IlIe<lanoi lI('lf'('rtili.,;,.·,\ plante fire 
alway. COllljltl.rt'<1. 8I1bj('('t to tho fOl'1'going IIOUrcee of 
doubt I II-ill ""II' J:'h-e till.> table, in 1\'hieh the ))ftr('.ntage 
o( the )\a01.l l'xl"lf'rimElltod 011, and the manlier of 
dett'rmining du-ir fertility are expiain('(1. Fuller 
detaib 1113Y be fouud in Iho prCl'ioul port of this I\"ork, 
under the head Qf ca.ch 'pecie&. 

T ..... u D.-Delati" }'trt&liJllt( 1'/G.t.qf~ud -V.ferlNi.l 
PMnIaft. «d If" wi..,/trf!'. i. '" .. __ II",. },,,," 

'i/i'riwdg«Jqf/l7 .... riou8/awJa.w. Th6Ifl/'A."'-" l'wntJ 
,"""",100. 

1_:L<~_~,.....01"'''''''''''''''I ' 
=~.~u~;:r~!~.~ .. ~~~:~~' .. ~~; .. 100" " 

I~~;;:! 1~"::-'!:'::~Ioo~1 .... , 
=!!.':iI~!l:'"~':'I~!:--:"~ :.u~lr ~lf~1 

rl'Oll<L\l't:lIl"t:llo:.r.~rroducti_"lh.o_pl··'--"1 
jad .... ~ I'" .. __ .... ,.. ... ,.............. ........ .. ." 
·_ ... ., .... "I...,..u. • ....... 

il'Oll;:U Pl"""""""-4.....,,......., ................ ""! 
... .....:1 • ..1 .. !r·(.rUll ... t pl .. It,.po.I ......... I' .. lf. .. 114 
f •• tlU ... lu ... t ...... I,I.u"'bt ••.•.•.• 

11'0>1_ ~--,.....I_; ... _ellloo_ ploa,--! 
.. jad,...~.-..... - ..... ,..... ......... .... ............. ,...._,..Je ....... . " " 
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VUDt:I .... U. 11\." .. 1' ..... " ••• 1. ............ Pft' "l"'oL. r-I 
.. 1 .............. ,M.......t ...... U."'nu .... " ,,1(11 
r!-to,la ................. . 

Sun .. ooo~"r&,), ..................... _ ......... ,110 "", ___ }I ,,~1 

I~r~::~::::~.::=. ~": ........ ; 1 " 
1 ...... ..-;1 pl ... '. or Iho 3nl ........ Ioa, ......... rod .111101 " 
.. lr·( •• IlIl-.lpl ..... ',,OO3nlr-t !ua,rloWtd oo.l .. "" 
la ••• bo •••••••••••••• I 

1_ t.lIII:u...n-plo. ... (- • _ Ioot __ '."1 
........ 11 ... _ ........ ,,110 Nlr·(onillotd plato .. '" ,'oo ~nl ~ 1~ 

P .. :=~~,;;;~·?~!~~ :~,~:,~}i 
~TI:ue."'.ll'VUlc ... -IInoiIloo. ..... ; ...... uloft 
-.-..I .... c--'on.tiooi "" ..... ; - ....... _I 
I.'.........,j pa..u e( ... ,..... ..... _ ........ '... .. ..;s 
"'ra1 ...... 1t·forlillotd pLu ... r 2..t .... nu.,_ 
1MMIl .............. .. ..... . 

~TlU .. UUPOlllf_~orLi_e(I ... _1 
........... jM ... .,. ........ "'COJ-Ito ,......-4, ... " .. et 
""np ._ ... '" __ ..... ,...10. . •. . 

",_,,"em. "u~ ... - .. u" "' ._ ....... ~ 
~.niH .... br ..... : .. po·I .... pIu .. " ... heol"'-
I.' ........... plu.a '" tool .-..'_ '" 'M Rroa,Uu .todt, ...... ..,.r .. ,IIN.I<ItIr._ ........ IlIIo .. po.I·I· 
..... lIer-n'lI .... I ..... " '" tool .... nl~ _I ...... 
....... I .... n ........... " •••• 

~TlI.()J,Ur()IL .. le .. _p ...... li_url'oo .. _1 
plalo, .. J ...... "" ......... ,... ... ,.... ..... - .. 
............. "' ..... ,.. .. ,..Je ••••• 

" " 

" .. 
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c.u. lX.. AND IIJ::LY·Y£RTlLLS£D I'LA~T8. 817 

,],histableincludellthirty·three~ "-,latingto 
t,rent.y·three IJPooice. and aho'*"l the degree or innate 
ft'rtihty of plallu of croaed [lIlrt-ntag'o in companIOn 
.nth lhOlOOf IeU·rertilised parentage; both lou being 
r"rLilia>d in the lame manner. With leveral or the 
lpeci(.,., q with £"chseboltzia. llek>da, Viola, Dian· 
thus, Petunia, .nd Primnla, both lOll! w('re ~rtainly 
CfOIIS·fcrtiliaed by insects, and 80 it proLo.bly W8.1 lI·ith 
IInrTnI of tIle others; but in 8Omo of tho spocies. as 
,,·itb NClDollhila, and ill lOme or the triala lIithlllOllltca 
and I)illllthus, the plauts were oo"erNI. up, and both 
lott wcre l llOliialioously 8Clf·fertiHaed. Thi.s 8180 was 
oece.arily the C8IIQ with tbe CRpeuies produood by the 
eleiawgamie flo,,·crs of V .. ndellia. 
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The fertility of tho cf'OilllOO plants is represented in 
the table by 100, and thnt of the teIr·(crtilised by the 
other flgllft'S, 'l'bC'roare fh·CCll.&efI in \\hicl! the fertility 
of the M'lf·fertilillO'(l planu jj flppro:l:imateJy equal 10 
Illator the c~ ; nc\'crthdCllil, in (our of these CMl"II 
the Cf'I)S8(.-<i plant.!! were lliainly taller, Ind ill the flfth 
IOmewhat ttlller than tho self-fertili8ed. nut 1 ,hollle! 
Rtate that in 1I01M of these Are cases the fertility of 
the t .. o lou "118 lIOutrictly IlIIC('rtainoo, as the capeules 
were 1I0t ftetnally coullted, from appcfiring equal in 
number amI from all Rpparently oolltdiuiug a fuU oom­
plement of seeds. In only 1,,'0 instau('('S ill the table. 
,-iz., wilh Yamldlia and in the tbird generation of 
Dianthus, the cap.llies 011 tho self-fertilised planta 
contained more 80011 than thOola on the crossed ])h:mts.. 
W itb lJianthmtheratiobt!tll"een thellumberof$el!d, 
oontainf'll in the tell-fertilised and eroaed caP'Wet 
W'M 1\.1 125 to 100; both .ets of Illallt8 were left to 
fertilise themselv{'IJ under a net; nnd it ia Blm06t 
certain thllt the greater fertility of the IIClf-fertiliaed 
plauts lI'8lI here due merely to their hn\'ing \'Ilrie<l 
Ilnd become leu striruy diehognllwus, so 1\.1 to mlilure 
their anthers lind stigwaa more uCftr ly lit the SlIme 
time than ia proper 10 the species, Excluding the 
iIe\-en caae;I now referred to, there remnin hrentY'lIix 
in which the ef"ONOol plnnu wcre lllllnifl'8t1y much 
more fertile, IIOnI('timCII to all e:ttrtWrdinary degn~. 
tJlan the ~If·fcrtilise<l 'Kith which they gre'K in rom· 
lletition, The mOlit striking instanC('S are those in 
which planU derived from a 1:I'0Il8 lIith a fresh Btock 
are compared witb plantJ! of oue of tho later self·fer· 
tili!ed gl'nerlltions i yet there are some Btriking cuee, 
as that of riola, betweeu the iutercroued Illallls of the 
lame stock and th(' telf·ferti lised, even ill the first 
generation, The results most to be trusted nre tboee 
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in ,,'hich the producti\'elle!l!l of the plant. .... UC'er· 
ldin.,J by the number of OOINiule. Ilnxiuood by an 
equal number of plantiJ, together .ritl! tbe actual Qr 
average number of seed, ill e&Cb caJ .... ule. Of Inch 
~ there are t.eh·e in the table, and the mean of 
their mC,l1I fertiJity is as 100 for the efOSl!«l plnnu, 
to 59 for the telf·fertilised plants.. The Primul~ 
&oem ('minell tly liable 10 suffer ill fertility from telr· 
f..,rtiii.salion. 

The ful! o\\'ing short table, E, includes four cue. 
"hi,-II ha"o a lroody been pirt1y givell ill thewt table. 
TAiU E.-I .... I..,ilily f/ P_u/ __ C-,NJ .. /rwtiI 

..... , _.fIClt"d ... 14 a..t f/ J~~ p",.,." /At 1ItI .. 

~w. ,ud ...:t4 t4ac qf &If/mil ... I'wtl.l" 011 t(. _ 
,pffttli., G.......u ...... ,lIlIt4ow .. u ... .,./milUttd;,,/AtIltl _ 
__ Mr. J~,w. jwJ,g.tl "., t.W ......... tMfoll fI/--
,..,.,~""., •• f'JWl ....... cf P_/4. 

1m I~i IIJ _ _ ____ ~::1!~ 
lI~;~ .. ,;;;:>!.:-"';'!.~'!:.~p~:.'::;:tj 1110 4 S 

=-:u~~,=~~(.~ .. h~~J I 
~=~~~::;',tbz:=t~f 100 U 40 
p, .. ,.,..,,.e''1'OPII1"u.t"1I-IMb~pl.aa101 

....... ftII l_ ooIl .... orUliMoI.tLM w,., I 
==,,~~".!;~...r:=1o~1100 ~ II 
",LM.t~ ...... '1000 ••• •.. • . 

P~!:."I=boC:-':;~:':~~~II:( •• :}! 100 ~ 4' 

);.B._I. 'IH .~-. .. O!ptJ..a,I.,~uorFM"d ... h,""tM plan. 
4, ...... rr- •• ..- wlt~. f"r.ooh .""'. boloa, o. Ih, It\otb •• -aId. 10 tho 
....... " .. k wl,b ,Joe ID" ... .--I uti .. If·r .. hllMol pla_ ..... 10 ,100 __ ••• '_h .. r-a .... 
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Th~ cue. Ihow UI how greatly ,uperi"r in innate 
fertility lho IOOdlings from I)lantl lieU-ferti lised or 
intercroued for 1C~f'ral gf'n"ratiOia and then ('~"I 
by a fre8h Iwk are, in oomparUon with the 1II. .. ~lIingw 
from IllantIJ of tbtl oM .t"rk, either intereroaec.l or 
seif·r ... rti liJlof'd fur the aamenumber ofgenert\tionll. The 
thl'M Iota of plAlltl in t'aCh C:IUt'l lIere left freely ex· 
p<)IU'fI to the \-i~itllJf in_t.. and thl'ir Oowel'l wilbon' 
doubt Wf"re I'I'I._fl·rtiLbted by lhem. 

Tbi. table further aho" .. la that in all four C8SC1 the 
int('reM.l8M'd plantJ of tbo lIIuna stork still have a 
derioled thou!l;h IlIlAlI adnntage in fertility over the 
self.fcrti]j~lllanu. 

Wi th It'I'Ipet't to the nate of the reproductive OrgaWl 
in the Jelf-fl·rt.iIiJt.d plAnt! of the two wt tAbl('!!, 
only a fcw ol/6ernltions w('re mMe. In the ICI'enlb 
and eighth gt·neration of Ipomcea, tho antbefl in tht­
OOWCfI of the IeU·fertilised plants lI'ero plainly Imaller 
than thoee in tbo Itowefl of lhe intcrenMMl(1 tltants. 
The t('ndcncy to Itprility in tbeee -.mo planu was 
al§() .hown by tho flrst--forruod floll'crt, after they had 
been carefully fcrtiliacd, often dropping oft', in the 
same llUInDf'r u frequently OCCUl1l with hybriola. The 
flowefl likell'iae tended to be monJltrous. In the 
fourth gcnf'ration of Pctunill, tho pollcn produced 
by the Jeir·fl,rtili.ed and inteft'n.ed plants .... 
oom pared, and thero "'ere raJ' mure em (It r and Ibri "e1l8l1 
gruilll illtbe Cormer. 

RtJtdi". Fml7i/yoJFlott:otn ~ ~Ih Poll""JroWi a 
di.tilM't Plaid alllilf'itA t~r '*'" Poll"., nil "-1i1l9 
irtdwJ..jI<Jt/V!I'f 011- 1M PaYf/lU.plallU, aw 1m u.. ~ 
aJadl1t!ljjl:rl.iliNll &«1/j1l9' of 1M jra or a .U«X1fJdi"!J 0 .. 
1WImJioll,-I "ill flflt t reat of the pareot-pltt.ull, whif'h 
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wrre railed from IIIlOd. purchased &om nunery-~rdell" 
or ukl"ll from plants growing in my p-nrdcn, or 
gnnring wild, and .urrounded in ev(>ry ("a.l by many 
indh"i,]ul\u of the .-me lfPI!"!iea.. lllantl thut eircum-
1taDc.:~1 "ill commonly run-e been inwre~l by 
ill8eeu; 110 that the &eedlillgs 1I'lli('1I \I'cro fim ex­
}K'riml'nh-d on will gcnerally ha,·c bee'n the Ilnxillc' 
of • CI'Od8. Consequently any difference in the 
fcrtility of their flowers, when cnllllCd and ICIf·fer· 
tiliJII...,.J., l'Iill ha"e beeu ClIUsro by 1110 nnture of the 
pollt'll Nllployed; that is, whcili('f it \\"ftt taken from 
• dilltin"l plant or from the same Ho,,'er. The de-­
greot of fertility abo.'n in the roll".ing table, F, 
.'ere dHUlIlineoi ill eRCh case by tho a\'erage Illlmbf>r 
of "''t'II~ pt'f etlillule. 88C('rtained either by counting 
or ,n'igbing. 

Another element ought properly to have been taken 
into account, namely, the llroponion of flowers lI'hich 
yif'ld<"ll e8peulel 'II-hen th<'y 'II'ere c~ and IOlf-fN­
tili8ed; and 311 cfQ8!it!d flowers gt'n('raiJy Ilrodu('6 Il 

larger pnlportion of ctlJllulcs, their Inpcriority in f,'r­
tility, if thiJl e lement had been takell into necount, 
."nld han' bet>n much more strongly mo.rk('() tb41\ 
.p~ in Table l<~. But bad I Uilli acted, thf'fC 
"ould ht,,-e Jx.cn gree.ter liability to error', AI IlOllen 
IIpl'lk-d to the Itigma at the wrong tim<" fIlii! w pro­
du("(l any effect. in.iepl'ud.·ntiy or iw grtWol('r or ll'tll 
poten.·y _ A good illu.atmtion of the grea.t difl'l'rf'nee 
in the f'>'~ultt .'h.ich IJOllletimet rollo~ ... ir the number 
orf'tlJllul( .. prudlleeol relatilely to the number of f1oll'ers 
rertili!Ol-d 00 included in the calculntilJII, wns afforded 
by NolalW. protlrota. Thirty f1o~-f'rs on lOme plantt 
orthillpecil"Awerocl'QlSCd and l,rodn<!e(1 tIlClltY-IJCH'1l 
Npluletl, each containing lh'e lloods; thirty-Iwo 1If)l\t'rtl 
on the .me IJlanta "'ere aeU-fertililed and produOf'd 

T 
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on ly lilt CftI18nles, each containing Ihe!lCOO8, A I th~ 
number o( Bf'Cda per capsule ill bl'ro the same, th~ (er­
tili ty ef t he crouild and self-fertilised flo'.-en is ghen 
ill Table ~' as equal, or All 100 to H)ll Bnt if t he 
ItOWN'II which (Riled to Ilroducc call1ltlict be included, 
t he c~ flow'erg yielded on an Iwerngc ", 60 seeds, 
whi lst tho self·fcrti lised flo\\"cril yie lded only O'!H, seeds, 
80 thllt llil'i r r('illt i"e fertility would hR" c been IIlI 100 
to 2 1. I lhouid here 8toW IhRt it 1111.8 been fvund 0011-
Yenient to r("ll('r"e for separate di8CUJltjiou the CIlllC8 of 
flo"'el'l which Me UlIually quite sterilo "jth their o,m 
poUl'n, 

TuUl F,-J( ,,/' .. Jocrll7ilY<I tJlI8 .fl""..". IN! IA. PUIft~ 
"" i. _y Eqai-. om .. I"'W;.J. tIIit4 l'oJilt:rt jrarA " 
di#ti~a Plt._t Pd INA tMOr _ Polk., }'trlilily jfMigtd if 
A, 14t ....... ,. ., •• ...«r of SHdI p.r Co~..u. .Pfrliluy of 
("roHtdf7 __ t.:I«.ullOO. 

h~~~~ed ~1T:(:b;;;,~ ~ ... I~.(<rtil~ ,do~e~} 100 to 100 

lI~~C:'~;~ •• ~",:(.f~Ul~ft"~"".T~W~} " " 19 

I.';~~ =:.~-.~ ~ .. J~.f.~H':'" • II<I~.~} " .. U 

"~;io'=~:~~,~ ~1(.(~'tJ!~, 
G'::!'.i'~:{~A~~~ ~. _I.r.r.~j~. /I~O~} 
IoAL"f'" «U1"u--....od .. If.rortihoeol ........ ' .. 14e.I1 

"",,, .. (.bo.n) ••.•.•.••.. . J 
n;.:.::::s:-:-~ ~."'l.r.r'~hl~,ae~~} " ~ Zl 

r~l~~~~~~ ~,~=;~~:~<.:-:£~ ~~!!i:~ .• ~} " .. 01 

'.Ie"Ie"''''TI.',J, cu,O'Ou'CA--(lIra.ili.a lI<>ek ,row. i"1 
.... '1 ... 1) ~.--I ... d .. If·fertiliMd S ...... ritWed -. ~ ~ 1~ 
(br"·Ichl) .. (obc>ut), ,. , ••.• • • 

I'In.,.H''' .... OOlQOUD ... .....,..-I oDd .. If·r...,liMd ~OW""I 

!:=J:,::~:,=);"~,=",,""'b~t~.J~ .. " oW 
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A I600nd table, G. givet the relali'l'e fertility or 
H01l'cl'S on croesed plan18 again cl'OIl8-fertililled, amI or 
flo"'en 011 ... ·If- fcrtilised II\an18 again IeU-fcrtiLised, 
dlh!'r in the fll'8t or in a later gencration. Here ''''0 
CtlU8et oombin6 to iliminiJJh the fertility of the JK'lf­
f(!rtilirwd f10Wl'l'8; n6nlely. the lesser efficacy of pollen 
from tho lame flower, and tbe iUlIllte I C8I('n~1 fertil ity 
of llhllltaderiwdfromJK'lf.ft'rtili!lf'(III(I(I(f",,·h ichlUl1\·e 
ha\'e 1(1('11 in the )ll'('violl8 Table D i8 .trongly marked. 
Tho ferti li tv \I'AS determined in the Mme 1Illlllller as 
in 'J'able F, -that is, by the a\'erage number of IIeCds per 
carillule; and the same remarq as Wore, 'trith retI)Jeet 

to the different proportion of 80,,-el'8 "hich lIet CIII)8ules 
.-hell tli('v are cl'08S-fertiliiMld and ,elf.fertilised, are 
here like;;_ ftJlplicable. 

TULI G.-Rulj", F~ily qf Fr-t _ C,..,. altd &If. 
/..tiIiOld Pia,," of lAo }'j,. or- _ '~I'Ng Oeooemtioft ; I~t 
/ ___ IInng tIfIJ',,/ertiliW willi PI1lkrt 1 __ a d;"illd Plod, 
""d 1M ItJtUr ogu'" ..w. IAar _ Polk •. Fertil.ty j~ 
qf 'r 1M .-..,. /0." ..... I1f s-u J¥r o.."...k }'mllityof 
~FI""","...m. ... lOO. 

iPOltlK,t. 1'C'UC1llI.O-<ftOOOOI. ..... oeIf.r •• hliooot ......... 1 
~-:!..~~~~~"',-~.,.~I.~~~ luOl<> " 

!1'OIfdtI. pcU'C ..... ..--i ... ..tr·,"",,11o.oI '-'- .. 
d ......... ....tMlf4 ... 'Uioodplutoold •• 3nlI"'"""""" .... t-4 
, .. Id.I ................... . 

1_ ..... pt;~-.-. ....... It.IootU ............. .. 
1M --... ... ..tt·tahl_ pla.1a JIloo 4tlio c-n ..... 
poIoW ................. . 

i""lIoUPlU'Il' ..... ----n-.I ....... lf-lfntiliood&, .... . 
'h •• _I ....... Jr.r.ttlJi.,dpLu. .. "rlho~'hJfto .. 'i"" .. ~ Ill; 

lll~~!~:: =-.;..-.,~. aad. .. ir.k.t1iu.i fto;"t~ ~ Ih~ 
,,~ ... oalf.l·.rt,liMd pi .... J lho Sf'll ,",10,1000 .... tS 
r .. """ ...... .. (~, .... Ih.) . . • • • • • • 

31!t:r~;~i::;;-;:-w!l:.I:-(~~.il~').-~ .. ~ .. " 84 
)I"lnlllu."'~""'''lr.r.rtili .... fto,'''''''''hol 

...-..d U<I ..tf.r .. til ..... plu .. ..r .... 'tI'.-1Ot_ .... 44 
)'kllod ....... (.' .. oipt) • • • ••. 
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.u both tbClle tablCil relale to the (ertility of 
ftowel'll fertilised by l)(lllen from Allot her plllnt and by 
their own poUen, they may be oonsidered together. 
The dilfc.renoo bet1Hlen them oonaata in the seU-
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fertilised f1o"-cl'3 in the 8eOOnd table, G, being 
1lroduced by sclf-fcrtilillod parents, Ilnd tho cfOl8ed 
/10"-('1'8 by cf089(l(\ lMl.rents, which in the later gCllcmtiolla 
illul become 80mcwhat ciOEK'\y inter-related. and had 
been subjected all the time to Doorly the Mille oolldi­
liOll8. 1'bese two tables includo fifty Cfl8e8 relating 10 

thirty-two 8pc<liCll. Tho floVt'cMI on many othef apecict 
were crossed Ilnd /lelf-ferti lised, hut 8S only II. few were 
thus treated, tho results cannot be trusted, 88 flU All fcr­
tility is collcerned,and are not here gi,-cn. Some other 
('8Se8 have bN-1i f('jected, as the plants 'ft"ere in an 
unhealthy condition. II we look to tho figures in tho 
two tables express.ing tho mti08 between tho mean 
r('iuti,-o fertility of tho cl'08i('(l and self· fertilised 
nOlO-erg, Iro 800 that in a mnjority of the ('8Il('8 (i.e., 
in thirty,SI'c out of fifty) flowers fertilUed by pollen 
l'rom a distinct IJiaut yield mol't',lIOmetimes IIlImy more, 
seeds than Oowcrs rertilised with their own pollen; and 
they commonly set a larger proportion or capaul£>8. '1'he 
degree or infertility of tho self-fertilised flowers ditTers 
extremely in tho difrerent slICCies, and even, &8 we 
shall 800 in the &('Clion on self-llterilo plants, in the 
indh' iduals or tho same apecies, M ... ell as under 
slightly changed conditiollS of life. Their fertility 
rouges from zero to fertility equalling that of the 
(·rossed Oowen; and of thie fact 1i0 explanation Clln 
be ofrerod_ There are fif~1l cases in the t\\·o tables 
in which the Dumber or seeds per capsule produced by 
the self-fertilised f10wcMl equals or o\-en exceeds that 
yielded by the eroseed 110"'018. Some few of these 
eaSC3 are, 1 believe, accidental; that is, would Dot 
recur on a &eCOlI(i triaL This WlUI apparcntly the 
Mile "'ilh the plants of the fifth generation of lpomooa, 
and in ono of tho experimcnts with Dianthus. 
Nicotiana otTers tho most anomalollS CI\!e of any, 
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as the ~If-fertiliscd flowers on tile Pftreut-plaut., and 
on thf'ir dellCell(hmts of the 8COOud and thinl genera­
tiong, l)I'(xlu('('(1 1D0re seeds than did tbe el'Ol"led 
flo".ers; but we shalJ recur to tbiB ease II-b('n we tn'8t 
of highly srlf·fertile yarieties. 

It might luwe been expected that tho difTl'l'('nre in 
fertility belli-ceil the crossed and IlCIHcrtilised flowcMI 
would havo been more strongly marked in 'J'nblo 0, in 
wllieh the Illanlll of 0110 IlCt were derivod from 8('lf­
fertililK'd pnrentil, than in Tablo F, in whieh flowers on 
the INlrcnt.plants were self-fertilised for the liMit timf'. 
But this is 1I0t the eo.se, as far as myllCAnly materials 
allow of any judgmellt. There is therefore no e,'i­
d('nre at pretlClII, that the fertility of plants goes on 
diminishing iu su(:eessi,"e self-fertilised gencrntiolls, 
although there is some rather weak e"idclloo tbat 
this doclI OC(!llr lIith respect to their height or groll-Iii. 
Bllt II-e should bear in mind that in the Inter gencm· 
tions the cro&&OO plnnts had become more or leu elosely 
inter.related, and had been subjected all tho timo to 
nearly uniform conditions. 

I t is remarkable that there is no dOlO cortClljXllldem'e, 
either in tho INlrcnt-plant3 or in tho 8nrceMi,'e genE'ra­
tinus, betll"cell tho relati\"e number of 8t't'<is prochleed 
by tho cl"CIMe<l and sell·fertilised flowers, and the 
relati,"e ))()II-E'1"8 of grollth of the seedlings rniK'(i from 
such aooc:la. Thu~, tho crossed alii! sdf·fertilillCd 
floll"eMi on the purcut-Iliantii of Ipomcea, G('~ncria, 

S!l.iI'ia, Limlllllltll('S, Lobelia jWfIIM', lind Nolana pro­
dUN'<i a n('8rly equal Ilumber of fIO(!(ls, yet tho plants 
raised from tho croHae<l seeds ClcC('(led con~idernLly in 
height thow miaed from tho sctr·f('rtiiisod &e«ls. 
Tho crossed liow('1'IJ of Lina.ria and Vi8(·nria yielded 
flit more seeds thau the self·fertilised f10WCNl; lind 
although the Iliants nliaed from tho formpr WE're taller 
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thin th<llttl from the lutter, they wore not 110 in lilly 
COl1't"8llOutlillg d<'gtee, With Niootililillo tho lIo.ren; 
f~rtilised with their 01\'11 pollen 1\'ere more pnxhlcti,'e 
tblll thOlO<' e~ ""itb pollen from 110 slightly differellt 
,.ariet}'; )'£'t tho 1)lsDta mieed from tho latter seeds 
11'1'11' mud. t'llIe l', hea\'ier, and more hardy than those 
nlisetl from the self-fertilised seeds, On the other 
IHUHI, tho crossed seedlings of Esch!ICholtzin. wero 
ncither taller 1I0r heavier than t ho solf-fertilise I, 
although the c\'088C(l flowel'll were far moro productive 
than the sdf-fertilised, liut the best e"idel1oo of 110 
want of oot'rellpolldenoo between tho numl.ler of 8OCd1l 
prolinoe·d by cl'OSSl"d aDd selr-r"rtili!ed lIo,,'crs, and 
thf' ,'iguur of th<' offspring raised f,,"n thcm, isaR'orded 
by Ih(' plante of tht> Brazilian I1ml European sloeks 
of EllcliaehultziB, lind likellise by ~rto..in individual 
1)lants of Reteda odctmta; fur it might hu\"(~ been ex· 
pected thnt tho aeedlings from l)llIlllil, the llolI'en of 
whkh WCf(' ex~i\'cly sel£-Ilterilc, lI'ould hawl profited 
in a greater degree by a cross, tlllln tho seedlings frolll 
plauts whirh were moderately or fully self.fertile, aud 
theJ'{'foro npparently had no need to he ef'08S(o(l. But 
no such re!luit foUoll'ed ill either CIl8e: for illiltullee, 
the ('1'OIMCd Ilnd sclf-fertili!JCd ofi'li'llrillg from fI, highly 
!lde·fertile ))Innt oC ~ odtJrata were in nYt'm~e 
heig'ht to caeh other as 100 to 82; lI'hert'l~ the similar 
oftil'rin,::' from an exoessil·cly ae:if-8terile plant were as 
100 10 92 in nerage height. 

With J'CII;))(!(:t to the inllJl.t8 Certility of the plnnts 
or crossed anti flCtr-fertilised parentage, gil'ell in the 
preyiou5 Tllhle D-that is, the number of 8C(l(b pro­
dut'«1 by both lot8 when their nowcn were fertilised. 
in the 8I111le Ulallller,-neady the 8I1mo J'{'mnrQ nre 
IIpplic!lble, in referenoo to the ahsclK'6 of ally close 
corrt'6pondenoc bct\\'een their fertility allli powenJ of 
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gr"O,,·th, tIS in the Nl8C of the I)lunta ill the 1'ablee }~ 
anJ G, jUlSL oonsi,lere<l. Tbuil the e~ and self-fer­
tilised planta of Ipomrea. Paplwer, Rtwda odorata. alld 
Limnanthee "·ere almOlit eqllaUy fertile, yet the former 
acceded ooll.lidembly ill height the self-fertiliaed 
pwnt&. On the other hand, the cfOllilC(( Rnd IIClf-fer­
tili·",d plants of llimulus and ])rimuln differed to lin 
extreme degree in innBte fertility, but by IlO means to 
"C'Jl"f'I'flpond ing degree in height or ,·igour. 

In all the C!UJC8 of self-fertilised 110wers included in 
T"blee E, j.~, "lid G, these were fertilised with tbeir 
0""11 pollen i but there is anotller form of self-fertilisa­
tion, ,-ill., by IlOUell from other flowers 011 the same 
plant; but thit latter method made no dilTerence in 
oompariton .... ith the fonner in Ille number or leeds 
produced, or ollly Ii alight ditrerellce.Keither .... ·itb 
DigilBlis nor Dianthus ..... ere more 8I'ed.s Ilrodu(.'C<1 by 
the olle method tball by the other, to filly trul!tworthy 
degree. With lpomrea. .rather mort) 8C«1~, in the pro­
portion of 100 to 91, ..... ere produced (!\1m II CI"08S 
between flowers on tho SlIme 1)lant Ihall from strictly 
.ee1f-fertili8CJ flowcrs; but I hR\·ereuaontolUijl'0ct that 
the resllit was BCCidental. With O"9aJitlm "wlga.,.,. 
ho,,·ever, a eroD bet-·cen flo"·enl on Illantil propllgflted 
by awlonl from the same ltock ct'rtain ly increased 
Ilightly their ferti li ty. This like .... ·ise occurred. as ..... e 
aha.1l11OO ill the ned section, ..... ith ~hlCholtzia, 
perhaps ,,·ilh CorycWlj, caM aod QncidiuIII; hut not 
101II·ith Hignonia. Almtilou, Tabcnucmolltana, Senecio. 
and allparently ~ Ofiqraia. 

&If·llerile Plalltl. 
The cl\8C8 here to be described might ha\'o been 

introduced in '1'ablo 1<" ..... hich givetl the re lati\'e fer­
tility of 1I01I·el"l fertili.aed with their OI\·U poUcn, and 
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with thnt from 8. distinct plant; but it hM beell fouml 
more COllvenient to k~p them for !lepaNto discussion, 
Tho )If'CIM!ut C88C8 must not be confounded ,lith those 
to be given in tho nut chapter rchl.ti,'e!y to flowers 
which fire sterilo II"hell in.sect.s arc excluded; (or such 
sterility depends not merely on the f1owel'll being 
inC4pnble of fertili!4tion with their own pollen, but on 
mechanical causes, by which their I)()Uen iii )Ife\'cnted 

from rClU'hiug the stigma, or 0 11 the pollen 8n(1 stigma 
of the Slime flower bo;ing matured at different I)(!riods. 

In tho IICycntC<'uth chapter of my 'Yariation of 
Animals ami Plllnit under Dom('8ticalioll '1 bad OCCftgion 
to enter fully 011 tho present subject; ilnd 1 will there­
foro hero gil'c only a brief Il.bstnlct of the Cf\8C8 there 
describod, but otheM! mllst be added, lUI they Iliwe 0.11 

important bearing Oll tile IlreBellt work. J\olreuter 
long ago d~ribed Illnnta or Vpba_m p/lamiretlm 
which during t"O years were steri le with their own 
pollen, but were eMily fertilised by thnt or four other 
spedCII; these planle howeyer afterwards became more 
or less lieU-fertile in 11 strangely fluctuating mauner_ 
Mr_ Scott also found that thiils])CCies, II!! wellM two of 
ita ,-lI.rieties, were flC lf-aterile, Il.8 did Gartner in tho 
case of Veroo8C1i1l1 'If!J1'1'm, So it 11'11.8, flCCQrding II) 
thie latter author, with two plants o{ LOOelia Julgem, 
though tho pollen aud o'\"ules of both were in nil 
efficient state in relation to other 81)CCies, Fi\'e species 
of Pll.88iflora and certain indi\'idnals of a sil:tll species 
118.1"0 been found sterile with theironn polleD; but slight 
changes in their oondition$, such as beillg gnlfted 011 
another stock or II change of temperature, rendered 
them 8Clf-f~rlile. FIOll-eMl on II oompletely self-im­
potent plant of Pauijlora alaia fertilised "-ilh pollen 
frolll its own self-impotent Ileedliub"ll were quite fertile, 
Mr, 8oott, and afterwards Mr_ Munro. found that IIOme 
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species of Olleidiuru and of MaxiUaria cultivated in a 
hothouse in Edinburgh .... ere quite sterile .. ith their 
own pollen i and Fritz :iUdller found this to be the 
case with a large number of Orchidaooous genera 
growing in their nath·e home of South Brozi!.- He 
also (lillOOvercd that the pollen-masses of some orohid~ 
acted on their own st igmas like a poison i and it 
appears that Gartner formerly observed indicotiOlls of 
this extnlOrdinary fact in the caso of some other 
plants. 

Fritz JtLiiller aiBo states that a species of Bignowa 
and Taber_momallQ. echiflida are both @terile with 
their o"·n pollen in their nati~'o ooulltry of Brazi l. t 
Se~·eral Am.aryllidacoous alld Liliaooous Illants are in 
thelllune predicament. Hildebrand obrJcrved 'rith care 
Oorydalu traM, and found it completely self-sterile;f 
but according to Caspary a (011' self-fert itiaod !leeds 
are occasionally p roduced: C()rytiffli. hallm is only 
alightly self-sterile, lind 0. lllkrmedia not at all IIO.~ 
l nanother E'umariliceonsgenuB, llYJl()ooulIl, I l.i ldebmnd 
obs..-rn)(l l that II. !Jm1ulijl()rum was high ly self-steri le, 
""llilat ll. proclmw",,, was fAirly self-ferti le. ThUlmgia 
alata kept by me ill a wann greenhoulI6 Wall selC-sterile 
oorly in tho aeason, but lit a later period produced 
mAlly apolltanoously selt-fertilised fmita. So it .·alI 
,,·ith Paperer t:agum: another specie., P. alpirtum, was 
fouud by ProfC880r ll. H offmann to be quito aelf­
aterile exccpting on one occ8!Jion ; whilst 1). tomlli­
f'T"ll m hll8 00e1l with me always completely IJC.If-fert iIe. 

l :.rIucII(Jilzia calif()r1lica. -This alK'CiCil dCllCn"CII a 
full er coll$.ideration. A piRnt cuhi'"ntcd by }'rih; 

• '11<>1. ""';Iunll,' 1868,1'. lit. I '1loi..Z<l11unk,'Jun~ 27, 1878. 
f Ibo.l. l /1(l8, p. G':!6. Ilnd 11170, I 'J.h,'" rot wlk Uot.."ik; 

I' S2:twP"!"' 0( Ih' l ate..,..Uooal Il. ;.u, ~~6\I*"ifldn/r'l: 1m, 
1I<><t.CGu,.-.' 11161l. p. 47. 
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Muller in SoutbBrazii bapllCned to flower a month before 
any of the othen, aud it did not produce fL single 
capsule. This led him to make further obsen'ations 
during the nCl(t sil( genemtious, and he foum) that all 
his lllo.nts were completely sterile, unleSll they were 
erossed by insects or wero artificially fertilised with 
pollen from a distinct plant, in which ease they were 
completely fertile.- I was lllllCh surprised at this fact, 
as I had found that English plauts, when corered by 
a Ilet,scta considerable numbcrofcapslllcs; aud that 
these contAined seeds by weigoht, compared with those 
011 Illants inu-rerossed by the bees, as it to 100. 
Professor llildebrand, however, found tllis 81)CCies 
much more sclf-steri le in Gennany than it was with 
me in ]~ngland, for the capsules producc<l by !!elf­
fertilised 80,,"'ers, compared with those from illtererussed 
flowers, eontailloo seeds in the ratio of only 11 to 100. 
At my tequestFrit:l: i\[iiller sent me from Brazil seeds 
of his self-sterile plauts, from which I raised seedlings. 
Two of these were coverod with a net, and one llrOOllood 
sPOlltJUwously ollly a single capsule containing no good 
flC(!ds, but yet., when artificiaiJy fertilised with its owu 
pollen, IlrOOuced a few capsules. 'fhe other plant pro­
duced spontanoonsiy ullder the net eight capsules, olle 
of wllien contained 110 less {han thirty seeds, aud on 
an ayemgeabout ten seeda per capsule. Eight flowen 
on these two Illants were artificially 8<'lf-fertilisod, alld 
produeed 8(l,'ell capsules, containing ou an average 
tweh·e seeds; eight other flowers were fertilised with 
pollen from a disiiuct plant of the Bmziliall stock, and 
produced eight capsules, contAining on an a'·"mge 
about eighty seed8: this gives a mtio of 15 sce<ls for 
the self-fertilised capsules to 100 for the crossed 

"'lIoI.Zeilung,'l868,p.II5, .nd lS69,p.223. 
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cap.mlea. Later in the IIe8.!IOn tw('h"e other /toll"en on 
these two plants were artificially ae.1f-fertiliaed; bnt 
they yielded only tl'fO cspswee, containing throo aud 
lIix Bt.IOlIs. It Itllpool"3 thereCore tha~ It lo","er tern­
pemture than that of Bmzil favonnl the ee.lf.fcrtility 
of this plunt, whilst a stilllowe:r tempemture lessens it" 
As !lOOn M the two plants which had OOcn l'Overed by 
the net were uncoycred, they were visited by lDany 
l.Jc.cs, aUlI it Wll8 interesting to ObSCT'"e how quickly 
they be<.>June, oven the wore steri le plant of tho two, 
covered with yonng capsules" On the following year 
eigbt Howen on IIIllDl4 of tho Bmzilian llwek of llelf­
fcrtiliBCd parentage (i.c", grandehildren of tbe plants 
."hich grew iu llrazil) were again self-fertilised, and 
produC\...Q. fi,"e capsules, containing 011 an ncmgo 27"4. 
eooda, ."ith a maximum in one of forty.tll"O seeds; 110 

that their ee.lf.fcrtility had evidently increased grootly 
by being rct\red for two gencmtions in England" On 
the whole \I"e lIlay conclude that phillIs of the J3mzilian 
stock are much more self-fertile in this country than 
in J3rn1.il, nnd iesa 80 thun Illllnts of the Eugli~h stock 
in EII{:laud; 80 thllt the plllnts of llrnzilian parentage 
retainco.l by inheritance 80me of their fonner l!exual 
constitution. CoIlH!ncly,IIOOdl from Engli"h plants 
IICnt by me to }~ritlt lI.ulJer and gro"l1 in llmzil, "ere 
much more ee.lf·rcrtile than hil plants ""hich hud be<>n 
cuhimtcd there for acn'l"8l genf'rations; but he informs 
me that one of the plants of English parentage ,,"bich 
lii,lu()t Hower the first year, Ilnd II"IUI tbus eXjlOlled for 
t1rO 8!..ql8OlIS to the climate of Urazii, 1'10'"00 quite IClf· 
steri le, like a Brazilian Illant, aholling how quickly 
the climate had acted on its 8CXlllil collstitution" 

A/'utilon darll;"illii.-Sced~ of this plaut were seut 
mf' by }'ritz i\tul1er, who found it., lUI well a.a 80me 

other speciC8 of the same genus, quite sterile in its 
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nl\lh-o home of South llrazil, unleu fertili8cd with 
))OUcn from Ii distinct plant, either artificially or 
naturally by humming-birds,- Sen'ral 1)lalitl were 
raised from tli(,8e seed~ lind kCllt in the hothouse. 
They produceJ flowers ,-cry carly ill tile spring, and 
twenty of thelll lI"ere fertili500, IlOllIe with pollen from 
the same flower, and somo with 1)OIleD from other 
flowers all the lllUne plnnu. j but not a single Cililsuio 
Will thU81IroduN'<l, ye~ thoatigmas twcotY-IIC\'cn IlOurs 
afLer th~' apillication of the I)OUen were penetrated by 
tho pollen-tubes. At the llamo timo nineteen nowel'll 
were crossed with pollen from a distinct phmt, !tlld 
these llroduOC'<i thirtet!D capauleil, aU abouuding lI·jlh 
fiue IM'CI.IIl. A greater number uf capsules would ba\'o 
been produced by the CI'OII8, had not somc of tho nine­
teell flowers been on a plaut which was afterwnnis 
pro"E!(1 to be from /!Orno UliknOIl"\l cause completely 
sterile lI'ith pollell of any kind, l'huil fsr these plauts 
behlwcd exactly like th()8(l in Bnuil; bllt later ill tho 
&eaS01I, in tho lattcr jMrt of :Uay find in JUlie, tlley 
began to produce under a lIet a foil' sponianoollllly 
self·fcrtili*!<l capsules. A1l lOOn as this occurrcd, 
sixteen flowers wow fcrtilised with their 011'\\ pollen, 
and these produced five capsules, containing 011 nil 
al'erage 3'4 1lOOds. At tho Mme time 1 sele<'tro by 
chance four capsules !rom the unco\'crcd plants grow­
ing close by, tho Ho\\"cl'8 of which I had seen ,'isited 
by humble-booe, and these contained 011 an a,'crage 
21'5 &Cede; 110 that the seeds in the naturally inter­
cl'08lle<l capsulee to th()8(l in the self-fertilised capsules 
wcre as 100 to \G. The interesting l)Oint in this case 
is thnt these }lluIIU, which were unnaturally treated 
by beillg grown in pots ill a hothoulK', undcr Imother 

• 'J-*,he z..U..::I .... m. Nalurwia'U .• iL 1S72, P. 22, and 1873, 
p.Hl. 
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hemisphere, '/I"jth a oomplete rel'ersal of tho 1I!MOna, 
were thu8 reudered llightly selUertile, , .. hereu they 
8et"Dl always to be completely seJr·stcrilo ill their 
uatil·ehome. 

&n«jo tnIe1IlN, (!lr«'l1hoIiN rurjetia. commonly 
Mllti Cineraria" probably tkrired from tn'ItNd frwtiMN 
or h~baCl!O", .ptci81 much infercrouede)._Two flll1'l'lc­
flowered varieties wero 1)laood under 1\ net in the 
greenhouse, 8nd four oorymbs on each lIere rc­
IlCllli.'dly hnlshed with f10wen from Iho other ))18I1t, 
110 that their stigmM '/I"ere well ooveh.>d with each 
oth!'r's IlOUcn. 1'''"0 of the eight oorymbll thus I.reated 
produced "ery few tcros. bllt the oth(>r six IlrodllcOO 
on an al"eragc 41"3 lIOOds per oorymb, aud these ger­
min.ated '/I"ell. 'I'he stigmas ou four oth(>r oorymbll on 
botb ))lanI8 lI"ere well smeared with llOllen from tbe 
801lers on their 01111 oorymbs j these eight oorymbs 
IlrOOu(''C<I altogether ten extremely )lOOr .seeds, which 
proved incapable of germinating. I unmilled Ulany 
flowen on botb 1)lan\s, and found the 8tigmll8 8llOnta­
noou81y l'OI'ered lI'ilh polleu; but thoy produced not a 
singlo 8OC'(L '1'heso plllu\S lI'ere IIftefllMda left un­
coI'ere<! in tho someholl8C ... ·here m8nyotherCillerarill8 
.,..ere in f101l'Cr j find the lIowell! lI'ere frequently ,"isited 
loy bees. Thoy then produced I)Jenty of 8(l(!(), but one 
or Ibe two Illauu ll!iJll than Ihe olher, 88 Ihis sl)(!ciea 
.l!hOI\.l! lOme tendency to be diooeiollS" 

Tho Ifial was I"Cpeated on another ,'ariety with 
."hile 11614ls tipped ,,"jib red. ~Ially stigmas on tII"O 
corymbs were oo"(>red willi pollen from tho foregoing 
purple "ariety,aud Ihese prodnced dl)l'en aud twenty-
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two seed., which gennin"ted well. A large nllmber of 
the aligmo.s 011 seyernl or tho other cory-mba "'ere re­
l.eatedly Imean'!<i wi th (lollf'n from their own oorymb; 
hut they yicl<led only fh'o very poor seed., which ,,'ere 
incapable or gt>rmination. Therefore the abon~ three 
)llantll lK-lon~ing to two \'arietiefl. though gro"'ing 
"igorously and {ertile . ' jlh pollen {rom either or the 
other two plants, were ntterly sterile with pollen from 
other flowers 011 the IIluno pl8llt. 

R-'a oJOrfl/If.-HavinA' obllern~l that ~rtain ill' 
dividuab "Ne sell.sterile, 1 oovered during the 
SlImDler (If 1868 lICyen Illallt8 under leplu'ato n"u, and 
will call th(·~o 1)1,,"ts A, 1), C, D, E, F, O. They all 
"I)peareoi to be quite sterilo with tbeir own pollen, 
but fertile with that of any other lilant. 
Fourt~n flow!'f!! on A "'ere crossed "ilb pollen 

(rom D or C, and Ilrodu('('fl thirteen fine eal18ult'tl. 
Sixteen f101l'cre lIere fertililled lI'ith pollen from other 
f1Oll'el'll 00 the IIRwe plant, Lut yielded not a aingl'" 
C6.118ule, 

}~ourteen f1o"'en on B lI(>re crossed lI'jth pollen 
from A, C, or D, and alll'roduccd capsul~j lOwe of 
these were not H'ry fine, yet they contained plenty 01 

IIOOdIl. Eighteen 80"-ers "we fertilised "ilh pollen 
from otlli!r fto,,'cre on the IIRme 1,1ant, and produC('(1 
not one capllule, 

Ten fto,,-cre on C were cf'OSSC(\ with l)Ollell {row A, 
B, D, or E, and produced nino fincC8pwlca. Nineteen 
fi01l'ers ,,-cre fertili.oo with pol1en from olher f1o,,-cre 
on the IIRllle 1,lalll, and produced no eaJllIUI .... 

Ten f1o,,'crs on l} were croucd with l)OlIclI from 
L\ , B, C, or B, and produced nino fino CIIIIIIUies. 
Eighteen /lowcrs were fertilised with pollen frow other 
Howel'll on th(' tame plant, and produced 110 CflIIIIUles. 

Se'fen HOll'ere on E were cl'OUed 1I-ilh pollen {rom 
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A, C, or D, lind nil ]lroduccd fine C6p9llles. Eight 
flowers wore fertilisod with l>oUoll from other flowers 
on tho SIl.U10 plant, ami produced no capsules. 

On the plauu F lind G no flowers were crossed, but 
ycry many (number not recorded) wore fertilised with 
pollen from other flowers on the same plauts, filld the&l 
did not pnxJ.uce a siugle capsule. 

Wo thu8 IIe(l that fifty.6.\"C flowers on 6."0 of the 
1100\"0 plnnu were reciprocally crossed in \'ariom ways; 
BeI"ornI flowcn Oil each of these plants being ferti· 
lised with pollen from severol of tho other plants. 
These fifty-til'o flowers produced fifty-two copsules, 
almOllt all of which wore of full size lind contained 
an abundanoo of scOOs. On the other hand, &eventy­
uine flowers (besides many others not recorded) were 
fertilised with pollen from other Howel'!J on the same 
plants, and these did 1I0t produce a single capsule. 
In ODO case in which I examined the stigmM of tho 
flowers fertilised with their own pollen, these were 
penetrated by the pollen-tubes, nlthough such l)(!ne­
tratiOD produced no effect. Pollen falls genemlly, 
snd I beliove always, from tho anthers on the StigmllS 
of tho same flower; yet only three out of tho 
above 8O,"en IJrotected IJlantB produced spontaneously 
SlIY capsules, and these it might have been thought 
IUUlIt have been self-fertiliBod. Thc.re were altogether 
seren 8uch capsules; but 88 they were all sentoo close 
to tho artificially crossed flowors, I can hardly doubt 
that a fow grains of foreign pollen had accidentally 
fallen on their stigmllS. Besides tho alxll"o SOl·en 
Illants, four others wero kept oo'Vered under the IlUllle 

large net; aud some of these )Jrodnced here and 
there in the most capricious mnnner little groups 
of capsules; and this makes me believe that a bee, 
many of whieh settled on the outside of the net, being , 
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attracted by tho odour, had 011 IIOmo 0110 occasion 
foulld all entranoo, and had intercroesed a fell' of the 
flo\l"el'8. 

In the 811rLng of ISG!} four Illal1ts raised from Crt'Sh 
leeds were CIlrel'ully protected under aepnnuo lIets; 
1111'1 now the mult WilJ! .... idely different to lI"hat it 1I-ruJ 

l.1f>Core. 'Three of these protected pilluts became actually 
loaded with capaules, especially during the early part 
of the summer; and this fact indicates that tempera­
ture prodULU IIOme effect. but the aperimc:.nt gh·en 
in the following IlRragraph 8ho""8 that the innate 0011-
Ititution of tbe plant is a far more important element. 
rhe fourth plant produced olllya fol\' Cflllllul(!;l, many 
of them of small size i yet it WIlt! far more aelf-fertile 
thull I1I1Y of tho il6ven plants tried during the previous 
year. 'l'he flO"'era on four ImaU branehCl of thia 
8emi-seif-slcrilo plant were smeared lI"jth IMllien from 
one of the other plants. and they all prodnecd fine 
capsules. 

As I wftJ! much llllrprised at the difference in the 
f'C8\llts of tho trial, made dllrillg tho two II1"m·ioIl8 
years, til; fresh plants were protec!ted by ICparate neu 
in the yesr 1870. T,,'o of these proved alllIOllt rom­
pletelyaeJf·ste.rile, for on carefully !le8fehing tbem I 
found only three sruaU capsules, each containing either 
one or two scOOs of slJlall size, which, howo\O.'r, ger­
minated. A fel\' flowers on both these plAnts were 
l"<'CiprocaUy fertilised with each other', IMlUl:'n, and 
n fel\' l\ith pollen Crom one of tbe folloll'ing 8('lf· 
r ... rtile pl.anta, and all theao flo,,'era Ilrodul-ro fiue 
eapllu les. The fOllrother IIIAnta whi lst still remaining 
protected bell(!nlh Ihe neta I)resented a wonderful 
contrast (though one of them ill a IIOme"'hat less 
degree than tho others), for they became aetually 
('O\'ered "ith 'polltaneously lieU-fertilised caplllllea, u 
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numerou., os, or \'cry nearly 80, and lUI fine lUI tbose 
on tho unprotected plants growing near. 

The above throo spontanoolUly 8clf-fcrtilised cap­
sules producod by the two almo:st completely self­
sterile plants, contained altogether fh'e seeds; and 
from these I ruised in the foUowiug year (ISH) fivo 
l)lanu, which wero kept under separnto neta. Thoy 
grew to an e.xtraordilllU'ily large sizt', alld OD August 
29th wero examined. At first sight they appeared 
entirely destitute of capsules; but on carefnlly search_ 
ing tbeir Illany bmnches, two or tJlroo capsules weft) 
found on three of the plants. haU-a-dozcn on the 
fourtb, find about eighteen on the fifth plant. nut "II 
these capsules were small, 801D0 being empty; the 
greater number contaillcd olily II. single seed, and very 
rnrely mOft) than ODe. After tIlls examination the 
nets were taken olf, and tho bees immediately carried 
pollen from one or these almost self-sterile plants 
to tho other, for DO other plants grew ncar, After a 
few weeks tho cnd., of the brunches on all five plants 
boonme co\'eced with capsules, Ilrescnting a curious 
contrast with tho lo"'er alul naked parts of the 8/lme 
long bmnches, These fh·o plants therefore inherited 
nhn06t exootly the snIDe 80xllal constitution as their 
parents j and without doubt a self-sterilo race of 
Mignonette oould have been easi ly establiabed. 

Baeda luttu.-Plants of this: species were rniset.l 
frow see<ls gathered frow a group of wild plants grow. 
ing at 110 gCCllt distance from my gardeu. After 
casually observing that somo of these plants were self­
~terile, two pinna taken by hazard weft) protected 
under separnte nets. One of th080 8(J()n became 
<,were':! witli spontaneously self-rertili~ capsules, ItS 

numerous Il8 those on the surrounding uuproteeted 
plants; 80 that it 111\.8 ovidently qnite self-fertile. 

,2 
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The other )lIflllt '\"lUI partially .self-llicriic. )lroducing 
,-ery few cap'lUles, many of lI"hicb 1\"ere of aDlIIll 
liz/!. ,rhen, how6\"cr, this plaut had groll II taU, 
the uppermost hmnche8 became pl't'88Cd flj:;nin8' the 
Ilet ami grew crooked, and in thit Jlosition the bees 
were RLle to Buck the flowers through the lll~h('8, and 
brought pollen to them from the neighbouring )llants. 
These hrancileB then became loatled ,rilh capsules; 
tho other aud lower brnnches remaining alm081 bare. 
Tho 8eltllill collstitution of thia IIXlCicl is therefore 
similar to that of Rettda odorata. 

CmId"dj"!l Remark. on ~f"'en7, Plant.. 

JII ordt'r to flll"OUr as far as poeaiblc the selr-{t>r. 
filisnlion of .orne of the foregoiug plants, all the 
flowers on Jlae,da odorata and &orne of thoee on the 
Ablltilon were fcrtil.iscd with pollen {rom other 
RoweN! on the IIfI,mc 1)18111, instead of with their own 
pollell, ami in tho case of the &!IIecio with pollen from 
othcr flowol'll on the same corymbj but thia made 110 

differenoo in tho result.. }~ritz l'!hll1er tried both kinds 
of IICIf·fertiliaation ill the easo of Dignonia, l'aberure­
montana Imd Abutilon, likevoiae ,,·jtb no difference in 
tho fi'lult. With Eschacholuin, hOIl"c,·cr, ho found 
that pollcn Crom other flo,,-ol'll on tho samo plant 
Will a little more effectil·e than pollcn from the 
MmO f1o."er. So did lliJdebmnd- in Oermany j as 
thirteen ont of fourteen flowol'll 01 F..schacholtzia thus 
fertilillCd ICtcnPllules, these containing Ollllll lL\"cmge 
U·5&e«1s j whcrcll8 only fourteen 1I01lel'llout of twcnty­
one fcrtilised with their own lXlllcn sct capllules, 
these oontaining on lin In-erage 0·0 ace<ls. n ildehraud 

• 'Priaphelm'. Jahrbu(,b.IiU" .. i& llol.llllk,' ril_ po. fG"7. 
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fOUD,I II. IIW'6 or a similar difference wilh CorydaJu 
Olm, ft.8 did Pritz 1hiller with all Oncidium.-

In oolll1iuering the I16veral Cf1!e8 above gi\'cn of 
oolUl,ieto or IlIrUOIIt complete self-aterility, we are fiNt 
dtruek with their wide di!trihution throughout the 
vegetable kingdom. Their number is 1I0t at pWW'nt 
huge, fOf they can be discovered ollly by protecting 
planu from insoot!! and then fertili!in):; them with 
pollen (rom Imolher 1)\8I1t of the sarno speciCll lind with 
their own pollen; aud tho latter must be pn:wed tll 
100 in an emden! 8tate by other trialll. UIl)():,I;! flit 
this be dOIle, it is impossible to know whether their 
IIClf-st .. rility mlly not be due to the malo or fewale 
reprodur'liro organs, or to both, having Ueel\ an~t(~1 

by chHnged oonditions of life. As ill tho course of my 
c;t:perimcnts I have found three new CIl8C8, and at FrilZ 
lhiller hili observed indications of I!e\'eral othen. it i, 
prooobio that they will hereafter be prol'ed to be fllr 
I'romrarc.t 

As with 1,IRnts of the 1I8.lll0 species and parentage, 
101lIO indil'iduals are self-atcrilo Ilnd othon kllf-fertilc, 
ot which fact .8u«la odorata oft'en tho mOlt striking 
irutaneeli, it is not at aU surprising that SI)6Ciefl of 
the MillO genus diff..,r in this MillO manlier. Thill' 
r~m p/Jomicewm and 1l.grum areeclfosterile. whilst 
V. tooJ-'" and lycllnitu fll1;l qnito aelr-f~rtile. 8B 1 
know Ly trial. There is tbe MUle dilT~rence betweton 
IkImo of tbo species of Paplnoer, Corydalis, and or oth"r 
goncm. Nevertheless, tho tend!'llcy to sdf-atcrility 
certainly rUIlS to a certain e1tellt in grouI*, QS we i;OO 

U~I:2~~~t~~ Il~o; I:J:~~~ j'~I-;:~n~':f"I!~~.{jJ~" :i~~ 
~r+~tF~~~.~;o~~:~: :~:~:!~;fEt:.hl;~l:rjt.Ih;,~b 
l..r.t.i, p. I~I>I» .tatH tb...\ LlIi ... 
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in tho genus P8IIIIifiora, and ~-ilh the Va.odCfll amongst 
Orehids. 

Self-sterility differs much in degrco il'l diffcrent 
lllant8. In those eJ.:troordinary Cft8CI in which pollen 
from tile lame Rower aclll on the stigma liko .. llOi80n, 
it is allll08t certaiu that tho lllanlll would ne,'er yield 8 

single aclf-fertilised seed, OdlCr Illanlll, liko Corydaii. 
tam, oceasionnlly, though "ery rarelY,llnxiuce n few 
acif-frrtiliscd seeds. A large number of species, as 
may be Je(>n in Table F, are less fertile with tlJ(~i r O"'D. 

IlOlIcn thll.ll with that from another plant; and lastiy. 
lOme IlllCCict are perfectly aclf·fcrtilc. E"cn with the 
indh' iduals of the 8IlIlle .pecict, AI just fCmarked. 
IIOIDO are utttrly IIClf-sterile, otbers modemtely 110, and 
lOme perfectly 8Clf·fertile. The eause"rbate,-er it may 
be, which renders many ]llantl more Or Jess sterile 
with their own pollen, that is, when they are self­
fertilised, muat be difi'crcnt, at 10000ttoa certain e:o:tent, 
from that which determines the difference in lleight, 
"igour, and fertility of the see<lIinga ra.ised from self· 
fertil ised nlld crossed seeds; for we lUl.\'e alreadv 
IiCCIl that the two clllSSCfl of CA8C8 do not by ally mea';s 
fIIn 1l6ra.llel. This want ef parallelism would be 
intelligible. if it oould be Ilhown that lJCif-8 terility 
Ilepended IIOlely on the incapacity of the pollen.tubes 
to penetmte Ihe Illi;:,'1lla of the same flower dC<'plr 
e(lough to reaeh the oHlles; whilst tho greater or less 
vigoroue growth of the see<llillga 110 doubt depends 011 
tlie nature of the oontcnts of the IJOllell'gmins and 
onJles. Now it ill certllin tllAt ,,-itll lOme pillUte the 
stigmntic IlCCrction does not properly excite the )lollen­
gnlills, 110 that the tubes are not properly de,-e\oped, 
if the pollen is taken from the same nower. Thill is 
the CASe ncrording to Fritz Muller with E!lChscholtzia, 
for he found that the pollen-tubes did not pelletmte 
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the stigma deeply;· and with tho Orchidaceous genus 
Notylm they failed altogether to penetrate it. 

With dimorl1liic and trimorphic species. an illegiti_ 
mate ullion between plants of the so.me form presents 
a clQlle analogy with IICIf-fcrtilisntioli. whilst Ii legi­
tluUite union closcly resembles cl'OS8-fertiliso.tion; and 
hereagaiu the lessened fertility or complete sterility of 
an illegitimate lI11ion depends. at ICI.\.IIt in part-. on the 
illcapacity for interaction between the pollen-grains 
and stigma. Thus with Linum grandijloru1ll, /lS I 
ha\'e cl$ewhere sholl'D.t not more than two or three 
out of hundreds of pollell-graill8, either of the long_ 
styled or ahort-styled fonn, when 11laccd on the 
stigma of their own form, emit their tubes, and 
these do I\ot penetrate dool1ly; 1I0r does the stigma 
iuelC change colour, U!I ocelli'll when it is legitimately 
fertilised, 

On the other hand the difference in innate ferti li ty, 
85 well as in growth betwocn plants mised from c~ 
and selUertilised seeds, and the difference iu fert ility 
Ilnd growth hotll'OCO the legitimate aud illegitimate 
oftspring of dimorphic and trimorphic plant8, must 
depend Oil some incompatibility between the sexual 
elements contained within the pollen-grains and ovules, 
as it is through their union that new organisms are 
developed. 

If we now turn to tho more immediato Cl\U80 of 
self-stcrility, lI'e clearly 800 tlmt in most C8!IOII it is de­
tenuined by the conditiollS to II'hich tho planla ha\'o 
OOensllbjeetcd. Thus Eschscholtzia is completely self­
sterilo in the hot climate of Brazil, bnt is periooUy 
fertilo there lI'ith the pollen of any other individual. 
The offspring of Brazilian plants becamo in England 

----
• 'Dol Zeilung,' 18G8,pj'.III, t'The Oilfe",,"t Fonwo of 

115, .·Io ... e .... ·4e.,p.87 
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in a Binglo generation partially seIr·(erti1o. and still 
more 110 in tho second generation. CollvE'rsely, the 
oft'sllrilig of English phmts. after gro""ing for two 
&ea!JOnl ill Brazil, became in tho fifllt generfltion quito 
self-elerilo. Again, Abtdl70n dancinii, which is self· 
,sterile in itl nath'e homo of Brazil, became mode­
rately self·fertilo in a singlo generation in an English 
hothouse. Some other plant.sara ae lf.aterileduriug the 
early part of the year, and Illter iu tho 8e{LII01l OOoomo 
;;elf-fertile. P""iJiora alata lost its aelf.s1cril ity when 
g"rnfted on another species. With Hescda, bOIl"6\"('r, 
illll'liich IIOme individuals of 1110 I5Rme ptlrClltl'ge are 
self-slerile and others are self·(ertile, we are forned in 
our ignorance to speak of the call1lO as due 10 spon­
tanoous mriability; but we should remember that the 
llrogenitof!l of these planu, either on the malo or 
female side, may ha,-o been E'l:poscd to IIOmewhat 
difruront conditions. The power of tbe en"ironment 
thus to alTect 110 readily lind ill 110 peeulinr a mllllner 
tho reproductive organs, is a ('WI whieh hlUl many 
imporhlnt brorings; and I hnyo therdore thought 
the foregoing details worth giving. :Fur instance, the 
sterility of many animals and ll lnnta under changed 
coll(litiolls of Ufe, luch aaoonfinement, c"idently comes 
witbin tho same general Ilrineiplo or the sexual 
'y"tern beiog OWIilyaffected by the eo,- iroumeut. h 
baa already been pro\'ed, tbat a CI'OU bct""cen plants 
IIhieh ha,-o been self-fertiIised or intercl'Ol!SCd during 
sewral generatiollll, hal'ing been kept all the time 
under ciOl('ly similar oonditinns, does not benefit 
tho ofrsllring'; and on the otber haud, 111l\t a cross 
between 11Ill.Ilt8 that 118\-e been subjccted to dilTerent 
conditions h<!uefits the offspring to fill (,stroordinary 
degree. We lIlay therefore conclude that some degree 
or dill"elCutiation in the sexnal sy~tem is necessary for 
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tbe full fertility of the parent-plant! and for the full 
l"igollr of tlll'ir off$IJring. It ile\'IllS abo proooble Ihal. 
with Ih08e plantll whi ... h are capable of complete self. 
f,·rtilisatil)ll, tbe male and female dementi and organs 
nlready differ to au extent sufficient to excite tbeir 
mllttull intcl'iletion; bui. tbat whclI such 1)lants are 
taken to another country, and become ill coll8(\(jucnoo 
self·sterile, their sexual clements and orgnllS are 80 

1\('wd 011 all to 00 rendered too uniform for such inter­
a ... tioll, like th08e of a self·fertilised 1)lllIIt long 
culth'atcd under the same conditiOIls- CoIl\'cl'!ICly, W(l 

may further infer th;;t planu which al'll aelf-eV'rile ill 
their lIath'e COIlUtq', bul. become self·fertile under 
chaligOO conditiolls, ha\'e their 8el:lml elementJJ lO&cte<i 
on, that they becomo sufficiently differentiated for 
mutnal interaction. 

Wo know that self·fertilised aoo:lIillga aro illfcriorin 
many I'C!lpeet! to th08e from Il cross; and as with 
plantJJ in a state or nature Jlollen from the same 
flower can hardly fail to be often left by insects or by 
the \\'inll on the Btigma, it socms at first sight highly 
probable that self-etcrility bas been gmJually Il(,.'quircd 
throngh JUltuml selection in order to prevent ;;elf. 
Certilillntion. J t iii no \'alid objootion to this bt:lief 
that the strncture of some flolI"el1l, and the dichogamous 
oouJitioll of lll.D.uy othel1l, suffice to prevent tbe polleD 
re.\Ching tbe stigma of the lI8.llle flower; for we should 
I'\"m{'mber that witb most 8pCeie1J 1114ny HOI\"ers 
UI1811d at the same time, and that pollell from the 
&lime plant is equally injurionll or nearly 80 118 

that from the same /Iol\-er, NeverthelCllll, the belief 
that s;!lf.sterility is a quality which hns been gmdually 
IK"flnired for the special purpose of pJ"(welltiug self. 
t"'rtilisation must, I belie\'e, be reje<:tod, 1n the 
tifllt }llace. there is no close oorresp:mdelloo in dcgr<'O 
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belli-Ceo the alerility of the parent-planta when 8(>lf­
fo::rtilised, and the extcnt to IIhich their orr~Jlring auHer 
in vigour by this JlI'OCeII8; and 80Ine such oorrc8J1on­
dence might hne been eltpeetod if self-sterility had 
been acquired on &C('()unt of the injury caused by self­
fertili8lltion_ 'l'he fact of indi,-idua!s of die Silme 
pRrentage ditTering greatly in their degree of III!.lf­
sterility is likewise opposed to such /I. belief ; unlc88, 
iudeed, we suppose that certain indi,-idua!s have 
been rendcred sel£-sterile to flwour intcref'OMing, 
whilst other indi,-idualll ha,-.., been rendered self. 
fcrtile to ensure the propagation of the speeiee. 'i'he 
filet of self-sterile indi,-idualll a)lpcaring oilly occa­
siollally, IUl in the case of Lobelia, does not counle­
nanoo this lalter view_ liut the Iltrongest argumcnt 
aglliust the belief that seJr·llterility hWl been acquired 
to pre'-eot aelf-fertilisation, i8 the immediate and 
powerful etTect of changed conditions in either canaing 
or in remo\-illg seJr-sto::rility_ We are not therefore 
ju.stified io admitting that this peeuliar stato of the 
rellroduclivo aystcm has been gradulllly acquired 
through naturnl selection; bot we must look at it as 
an incidental relult, depeudent 00 tho conditions to 
"-hieh tho ll)antll 1Ia'-o been subjected, like the ordillary 
sterility caused in the eWlO of animals by confinement, 
lind in the CU80 of plants by too much mannre, heat., &c. 
] do not, ho,,"c,-er, wish to maintain that self-sterility 
may not 80metimee be of IM!fvioo to. plant in preventing 
self.fertilisation; but there are 10 mauy otucr rnoonll 
by ,,"hich thil! relult might be pre,"ented or Tendered 
difficult, including as we shlill 8CO in the lIut chapter 
the prepotency of pollen from II distinct indi,-idual 
ol-er II )ll.o.nt" Ol\"n pollcn, that aelf-ateriJity seems an 
almost sl1perfluoua &equm-mcnt ror this purpose. 

"Finally, the m08~ interesting IlOillt in regard to self-

© The Complete Work of Charles Darwin Onli ne 



8ELF-FEnTlLE \'ARlETIJ:<;j. 847 

aterile Illallta is the evidence which they atrord of the 
ath·antnge,or mtherof' the necess.ity, of 80me degree or 
kil\<l or differentiation in the &exual elements, in order 
that they ,houl(1 unite and gi,·e birth to a now being. 
It was AACt'rtaineU that tho fl,e plnntaof Re.d4 odorata 
lI-hich ~·ero selected by chance, could be perfectly 
fertilised by IlOlIen taken from any 0110 of them, bllt 
not by thcir own pollen j and II fow additiOllRl trials 
were mndo with somo otber indi,idunla, wh ich I have 
not thought worth recording. So again, Ilildehmlld 
all'] Fritz ,!Juller Crequently spook of !!elf·sterile plants 
being rl:rtilo ~'ith tho pollen of any other indh·idual; 
and irtbero had OOen any e.lceptioll.8 to the rule, theae 
could hardly ha,·e CflC8ped their obllerntion and Illy 
Olm. We may thrreforo confidently a8/1ert that a 
IIdf-aterilo plant can be fertilised by thc pollen of any 
ODe Ollt of a thousand or ten thouiI8lld indil-idnals of 
the snmo speciee, hut DOt by ita 01111 . Now it ill 

obrion,ly impoes.iblo that the se.lUal orgunl and 
elcmenuo(m-eryindil'idunlcan hMe OOcn spe-cialised 
"itli respect to c l-ery other individual. lInt thero 
is 1I0 difficulty in believing thnt tho IlCxual clementll 
of each diner ,lightly in the SRmo dh-crsificd InlUlIler 
as do th('ir external characters; and it 11M often been 
n,marked that nO two individuals are aLeolnt!'!ly 
alike. Therefore "'e caD hardly Amid the conclusion, 
that dift'"crenCf!fl of an analogoua and indefinite natnre 
in the reproducti,-e system are 8uffieicllt to excite the 
mlltual action of the lienal elements, alld that unless 
there be such differentiation fertility fails. 

1M aJlpeara~ of highly 8I!lf-ferlil, l'arieti,..-We 
have just fH.'(!1l that the degree to which flowers are 
Cftllflble of being fertilised with their own IlOlleD ditre!"8 
much, beth with the 8peciC!! of the arune gCIlt18, and 
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IOmetimes '/I"jlh the indi,"iduala of tho .. me lpecit'S. 
Some allied C88C8 of the appearance of nl.rietiCII lI"bieh, 
when llelf-fertililll,d, yield more &eed Illl(l produce off­
spring growing IsUer than their 8('1(·fcrtiliscd parents, 
or than the inwrcro88e~l plants of the corresponding 
grncmtion, will now be considered. 

:F'irstIy, in tho third and fourth g<!IIeratiolUl of 
Mil/ll/llU lutem, e. tall mrioty, of tell alluded to, 
baving largo white flowers blotched with criw&on, 
appoored amoDgs~ both the intercl'06!le<l and self­
fertilised planl8. It prevailed in all tho IlIter llelf­
fertilised gencl't\lions to the cJ.:duaion of (''!"cry other 
,-ariety, and tranllUlitted its charactcl'I faithfully, but 
disn)lllOOrcd (rom the intercl'Ol8ed l)iantB, oll-ing 110 
doubt to their characters being l't'pellk(lIy blclldoo by 
crossing. The aelUertilised plants belonging to Ihill 
nLriety l'tero not only taller, but more fertiJe than tho 
intel'('J'OS8C([ IJlants; though these latter ill the curlier 
generutiolll were much taller and more fertile than the 
IIClf-fertiliscd IJlants. Thul in the fifth gCllcration the 
IICIf-fertiliscd Illants ",creto the intercrosBed. ill llcight 
III 126 to 100. In the sixth generation they wtre 
like1l'ise much taller and finer plants, but ... ere ll()t 

actually melllurod; they produced C8p11ules COlllllQred 
lIitb thoee on tbe intercr"OlJfJed plll.lltB, in lIurnbe.r,81 147 
to 100; and the soU-fertili.sed C8pBulee contained II 

gree.ter numbe.r of seedJ. In tbe ilCvcntil gCllcratiuu 
tile IIC lt·fertilised plants were to the eroesed in height 
fli 137 to 100; aud h"enty flowers OD theae ae.lf·fcr­
tilised plautB fertilised with their own pollen yielded 
nineteen ,"cry fine capsnles,-fI degree of self-fertility 
"hieh 1 have not &ecn equalled in auy other ease. Tllis 
'l'"ariety 8CellIS toh","e beoome 8pci!inlly ooajJtcd to profit 
ill every lilly by &elf-fertilisation, although this p~ 
Wftj 80 injurious to the parent-plants duriug the first 
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(our generations. 1t showd howe,"er be remembered 
tltat seedlilltz- raised (rom this ,"ariety,lIhen el'OlllM!d by 
• (n."'Ih stock, ,rere wonderfully sU]lE'rior in height Rnd 
f,·nility to the sell-fertilised plants of tbeoorre!lponding 
gt-Il"ration. 

f'eoondly, in the sixth selUertiliscd generation of 
II~lIn<e4 a single plant named theHcro appeared, lI"hich 
exceedcd by a litt Ie ill height its illtercl'Qll8C(l opponent, 
--a elUl(l IIhich iJRd not occurred. in I\l\y previous 
~nero.tion. nero transmitted the peculiar oolour of 
itil flolI"cnt, IlIl ,,"ell as itil increased talln088 ami a high 
degree of 8CU-ferti lity, to its children, grandchildren, 
awl groat·grandchildren. The lIClf-fertil i&ed children 
of Hero wen) in height to other IICIt·fertilised plants 
of the same stock as 100 to 8.5. Ten M!1t.fertilised 
~["!ules I)rod\l<'~ by the grandchildren contained on 
an a\'erRgtI 5'2 seeds ; and thiM ill a higher a,'erage 
than " '&8 yielded in any other gClleration hy the 
capsules of self-fertilised flol\'ers. The great-grand. 
chilrlren of Ilero dl'ril"ed from a CfOiS witb a fresh 
Btock were 80 unhealthy, from having been grown at 
all unflwollrable IIC88On, that their averago height in 
oomparilOn with tha~ of the sell"fertilised plants 
esnno~ be judged of with any 8tlfety; but it did not 
appear tllat Ibey had profited even by a CfOiS o( thia 
kin.\. 

Thirdly, the planta of Nicoliana on lI'hich I eXIlE'ri. 
mented appeAl to come under the present claM or 
C8.5C8; fOf they ,'aried iu their sexual constitntion 
and "'ere more or lcaa highly setr·fertile" They 
lI'ero probably the offspring ef pl8Jltill\'bich had been 
spontaneously telr-fertilisoo under glaM (or 8(l\"eml 
generation. in this country. l'be flowers on the 
parent-plant.. which lI"ere first (ertilised by me lI'ith their 
own pollen yieldoo balf again .. many IOOda .. did 
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thOle ,,-bieb ,n:re CJ'OIIIIed; ami the seedlings raiJ;ed 
froul these self-fertilised aeeda ('.J:(.-eeded in height 
thOle raised from tbe erossed seed, to an utraonlinary 
degree. I n Ihe second anrl thinl generations, although 
the 1ICJ(·fertiliilCd plaut.!! did lIot e.J:ooe<i the cl'08lled in 
Iwight, yet th("ir self-fertilised flowers yielded on two 
OCCll8iOIlS cOllsiderably more floods than the croned 
flowers,e'-ell than those which were el'O&8Cd with pollen 
frolll nuistinctatock or n.riety, 

I .nstly, as certain individunl planl!! of R_daodorata 
and lJdeaareinoompo.rably morellClf·f('rtile tbanother 
indidduall\ the fomler might be ineluded under the 
pl'('!Ient heading of the appearance of lIe'll' and highly 
IIClf-fert.ile varictiet. Bnt in tllill case we sbould h.a,-e 
to look at tbese two 8peciC8 loll nonnally self-aterile; 
and this, judging by my uperiellce, Appears to be the 
oonectvie., 

We nlay therefore conclude from the facts now gh-en, 
that "arietiCll IJOmetimC8 arise whiell when self·fer· 
tilised JXl88C88 an increased power of producing se«ls 
ami of growing to a greater height, than the inter­
crossed or self-fertilised plant.!! of tho corn..'8llOnding' 
gencmtion-all the plants being or OOUI'86 Hnbjccted 
to the IIIIme oonditions. The 4IJI)('RrlnC6 of HIlCh 
varietic. is inteJ'C!lting, as it bears on the e.J:1stenee 
under nature ot plants which regularly fertilise them. 
aches, such as Op4ry, api/era aud lOme other orehids., 
or all £tenia orywidet, which produces an abundan{'{' 
of clcistognmic ftowers, but mOlt rarely flowers capable 
otCfOII-(ertiliaation.-

Some ob8cnRtiOIlll made on other plants lead me 
to suspect that self-fertilisation is in lOme respects 
bcueticial; nlthough the benetit thu8 derived is as a. 
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rule "eryllmalJ COmllElred "'iththatfroma cf'08lIwith 
a distinct plant. Thus 1\'e have seen in the lut chapter 
that IIOOdlingti of ll)()mrea and Milllnlnl raiaod from 
80 ... eN fertililled "'itb their own pollell, which is tho 
atrietc8l pOl8iblo form of sel!·fertilisation, wero aUIJerior 
in height, weight, and in early flowering to tho accdling! 
ro.ise.-J from flo"'eN ero8sed with pollen from other "oWeN 
on tho Mille plant; and tbis snlJeriority allj)llrently \\'al 
too strongly mnrkod to be accidentul. Aguin, the cui. 
timled varietiC8 of tho common p6/1. are highly !!Clf. 
fertile,although they ha\"o been!!Clf-fertilised for many 
gen('ratiuns; and they excoodod in height BOOdlingll 
from a. crou Oct.,,·een t .. o plalltil belonging to the I18me 
... ariety ill the ratio of 115 to 100; but tholl only fou r 
JlaiN of phlntil were measured alld compared, The 
ilelf-fertility of PrimJa tWU illcrooaod after lII'lVemi 
generations of illegitimate fertilwtion, which is a 
process analogous to self·fertilisation, but only as long 
II..'! the plllllt8 were cultivated under tile 8Il.me fu\'olir. 
able cond itions. I luwe also elscwhero.showu- that 
Irjth several species of IJrimulu. O<JIIII I·stylcd "arietics 
occll8ionlllly flJlpror which po88CSS the sexual organa 
of tbe tll"O forms oombined in tile I111lI1e flower. Con. 
aequently Olcy fertilise themseh"es iu a legi timate 
ma.uller and aro high ly !!CIf,fcrtile ; but Om remarkable 
fact is that thoy are rather more fertile tban ordinary 
Iliallta of the same species legitimately fert ilised Ly 
pollen from a distinct indi\1dual. I 'ormedy it llilpeared 
"' me probable, that tile increased fertili ty of thellO 
hetortllltyled. plants might be ftOCOlIllted fo r by the 
IItigrna lying 10 clO8O to the antheN that it Will! illl­
preglllltcd at the mOl!t fa\"ouniblc age allu timo of 
tho day; but thia 6."tpllluatioll ill 1l01llJllllicuble to the 

• ·DllJerool .· ....... flFIo .. en,·.tG..p.272. 
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aoo,"cgivcn CiliM'!\ in which the flowcrs wcre artificially 
i'crtilillCd "iili thcirov,u )X)lIcn. 

Considering the fllCt.!! now adduced, including the 
appearance of th08e nlrieties which are more fertile 
lind taller than their ptll"('nts and than the intcrcrossed 
1)\ants of the coIT('8ponding generation, it is difficult 
to avoid the sl1~piciun that self·fertilislition is in some 
rC81~tJJ R(hlllltll~eouSj though if this bo really thc 
eus<,: any s1Ich adl'anlagc is lUI 11 r'llcll'lilC insignifi­
cant compared with that from a cross with a distinct 
)iallt,and CBpecially with OIIC of a fl"Cflh stock. ShouM 
this suspiciun be hereafter "critiro, it ,,"ould throw 
liglll, lUI ,,"e shall see in the next chapter, Oil tho cxist-
01<'6 of plants be8ring 5111all lind incolIsllicuOU8 flowers 
\\hicb arc rnrdy visited by insects, and therefore are 
rarely intcrcrros.sed. 

Rtlatire """9M and Period of Gmnill4tion of Seed. 
/1"0111 ercatd olld self-ferll7ised, Flau:en.-All equal 
nnmberof scros from flowers fertilised with pollen from 
another pit'"t, lind from flowers fertilised with their 0\\1\ 
pollen, were weighed, hut only in sixwen CII8C8. Their 
relative weight.!! are giyen in the following list j that 
of the seeds from the cl"08llOd flo"'crs being taken as 100 . 

.. 1 00 ~1Z7 . ., 
"" 100 
.... 103 
.. ~ 1:18 
" .. 45 .. " \(\.'; 
" .. 115 
"" 100 .... 
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.. 100-. • 
.... II» 
.... III 

"" .. "" ., 
.... lIe1 

It is rcmarlmble that in ten out of theso .ixt~n 
ealIC!!I the ilClr-fertiliaod leeda were either BUIM.'rior or 
equal to the croMCd in weight; neverthde&8. in ,ix out 
of tlU) tell Ca!JC8 (viz .• with lpofflcoo, Snh-ia, llnusiCfl, 
Truproolum, Lnthyru8, and Nem0l'hila) the plants 
raiSo..>d from thesolK'lr-fertili!led seeds were very inferior 
in heig-ht and in other ~pect.s to thoee raiaed from the 
C!"Oli.,,>d ~u. The superiority in weight of the scl(­
flrtili .. ,J I('('(U in at least Bix out of the t('11 cues, 
nanu·ly, II-jIb llnwlica, HiLillCus, Tropeeolum,Nemophila, 
Borago, and Canna, may be accounted for in 118ft by 
the Il"Ir-fertiliaed oolllmlCil oontaining fen-er fIl'Ieds; for 
1.-b'-na OOpilulo contaill8 only a few8CCda, these will be 
apt to be Let .... r 1I00U-i,hed, so lUI to be heavier, than 
when mnny are contained in the snme cnlJ8ule_ It 
should, however, be obecrvcd that in SOIllO of the atxwe 
caet'S, in which the cro8lcd seed, were the hoa.vi~t, lUI 

with ~'lrotlU\mnu. and Cyclamen, the CfO!I!k.>d CSp8UIC8 
eontainro a larger nnmJx.r of seed.. \Vbaten:rmay be 
the Cl)lianatioll of the lieU-fertilised scOO. heing often 
th .. b<eol,-ieet, it ia remarkable in the C8IIO of Bra&IIioo 
Tro ..... ,lum. Nemophila, and of the first generation of 
Ipom,,'4, that the lIOOdlings raised from them were 
infent.r in height and in other respects to tbe I00I:1-
lings raieed from the cl""08!!ed seeda. 'rhi. fact ahows 
bow ~upenor in constitutional vigonr the croued Aee<1-
linga must h",·o been, for it cannot be doubted that 
hea,-y and fluo lIOOd& Wnd to yield tile flnest plants. 
Hr_ Gllllon hili sholl'n that thia bolds good with Lathyrm 
oti«vtWl; &8 baa Mr. A. J. Wi..lson with the .,,-C(lish 

2. 
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turnip. Braaica CQmp51m rv.ta bgga. Mr. W ilson 
S\!pnrateJ. thu Iarge!lt and Illlul.lleat aoodJ of this latter 
plant, 111(' nltio bct1reEn the ... eighu of the t ... o lois 
being III 100 to 59, and he found that the seedlings 
"from the larger seedl! took the lead and maintained 
their B\lIX'riurity to the last, both in height and thick­
ness of SWill."· Nor CUll thiil difference in the gro~1h 
of the IN'1Uing turnips 00 attributed to the beayier 
Il00(18 hUYillg oc.en of cro!!8c<i, and tho lighter of self· 
rertili!«oU ori"in, for it is kno~"n that plants belonging 
to this genus are habitually intercroacd by inJle()ts. 

W ith n."'i'l.'('t to therelati,"c l)('riOO of germination of 
cfOME.'!1 ami 1l·II·fertilisctl k"~1s, a record ""U kept in 
I)n ly twt"lltr"no cases; and tht, results are "ery per­
(llexing. ~"t·gl(l('ting one ca:;(' in which the t'lro lots 
genllinat. d Biwultauoously, ill kn CWIf'1I or exactly one­
hilif U1ally of the aclr-fertiJiilCd"k"t.Ja genninated before 
the ero&l<-<i, lind iu the other half llIallY of the cro;ssOO 
heforo tho IIClf-fertilised. In fourO\lt of thcso twenty 
(~\:;C" ~ deril'ed from a Cr088 with a fresh stock 
were comparN) with self-fertililled ace<i.ll from oue of th" 
lAWraelf·(£'rtil.i.acd gencmtioll.ll; Ilud here again in half 
thocascs tho el'08BCd aceds, lind in tho otber half the 
J;\'lf-fertili,ed soods. gcrmiuJl.tl>U first. Yet the p laut!! 
of llimlliut rnised froln iluebIlt'Ir·tertiliaedaeeili! \\"e~ 
inferior in all n."I!peclB to the e!'U&lle\l planlB, and in 

• ·O.rn.... ... OIuonicl ... ·I8G7. 

f."~Ci~!"IM~&.~) 
_I"" hr hi. ot ... r .... tioof 10 
Ibeulnw"U.....,........,llIaioo.thal 
\"elm.II.·rl",luoofoeres!;o Ill\\­
du"" •• fh,·'I' ..... III.IIIeI~. 
Till. OOI,eh • .J"" Ia,I.Yfrcnr ....... 
trodlcloJ Lr)ty"n.lkt·."....' 

~':::~,.:h:la~,:;h~!,!'! 
lll ...... ble, ho..,y~" \Ia.l. ....... 

br~lill-'.,k...u...._J 
1 .. "'ci""'l(ItM~I ... ofthe 
oe ..... I •• ,_tcramouDI«(otaI'th 
or~_Ucr,"""'tI .. ~. 
lJulI"eaouli\iee(or IheirJ""Wth. 
'11\0,,,,..,, bolittle'lnut.i ... 
J[u'ubol~1 Ion( "fI'O "' .... rk,d, 
I .... ' tho Ira! ... of or .... I. h.l~o 
""'U ri!'KIetOO.tl~I'~(, I<Iblrde 
In. d~l!~ _blel ..... lgbl,iu­
jud"uol(ltLoljteci. 

The Com lete Work of Charles Darwin Online 



Ihl' ('Me of ]~hscholtzill tlJ(·y 'oIwe illf~'rior in fc,tilil~. 

l'nr"rtUlIateiy the rdAth'e wcit.:ht or IIItJ two 101.11 "I 
"'I."is l\"~ $lIC('rlaiucd in only a fe", in~tun<.-es in I1hi(,h 
Ih"ir germination Wll!I obeen~; but wilh Tpomo·nnwi 
I bl:lim'e lIith /lome of the other IIp<.'Ci('8, the I't'ltltin~ 

lighlue..5or Ihe sclf·fcrtilisro aet.u.s ftllpCIl'ell.liy dl:ll'r­
mint ... i thl'lr early gwminll.lion, Jlwbably owing to Ihl' 
slWllIl:r m&!;l being farourable to Ihe more rapid e.,ill-
1,ll'liun or the chemical aud lIlorllhulogica1 changes 
H~~'t'~ry for genllillalioll.· On the other hAnel, Mr, 
4;,,111.>11 gtW6 meS('(>(1s (110 doubt aUlk'lf-fertilisro) of 
L"J.yrw adoral"", "hieh weN dirided int() 1"'0 lots 01 
b,,"I'ier ftnd lighter sced8; Ilnd sen'nll of the former 
K"rUliu'lted first. It is e"ident thnt muny more ob!ic>r· 
T,lliuns are necessary before anything can be deddN 
'Iitb respect t() the n.>lntil'6 pt.'riod of gcnnilllltion 01 
l'1'l""ed anei flClf·fertili~cd Bet'lls, 

~'Ir,JilooMt_ko(')lan- 1alto.'ul,~_ .... ,.boll'lo<1ln 
1.61 ,''(It.,it .... lIuob&Ddry,' 11>7i, lJurl,;,Ij{<!'. ·('ulh ... 1.00 I'Lmt...,' 

)..~':.:ha!!.~,:=,!'e~":I,:.~ ~:~;~"n~ '1::~I~': ~!>O:..':! 
_"'" lie &100 11a_ u..~ tbe n·.olL-.l>yOr. )I....,k ... ,,] Pr<r, 
"""' ..... ""'1;.101 IbelDtrtrnp 1 ... 1. ..... " ... 
fIl.,taD1.L \\lIhrtop«ttolh .. 
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CUAPTEU X. 

8'"'ri1l1,. .... , tmU;tyot l,\.onu.l ..... ,....". .,.~Ir>ded-Tbe_ 
b1·w..hllo,,,~,., ..... ·_r .... ililo.<I--f!lnIrtlll'flOft.~~eelt_ 
"rt.lb.Ii, .. --n,·IaI\."'hct __ lbe.tnIetu ... Dd ...... ~ 
"'a.,.,· .... b ..... ,ucrlm-·b., .... IO>e..anll~oI...--ren;l~ 
linD_Tl .. ..... lor .bkb ftann ... kl1iLiaoed .lIb polk·. 
from. <llolio"" 1'*,t-(.I'f'O.te. reriHioilll ~erolillcllptdl ... 
_Ab~m""1d~"" .1_1-<;myc .. ~'" of &ne<aopI:IUuUI "1"-""''' into 
eo'l<>mnJ,hiL .... -Ot,~iD '" .. ""la, -AtleIIIoOphiIQ ... pl""l4 ~ .... rllJ, 
t.ave 1I,,·i •• "J .... ·,."'w..I-Cua ...... iua '" dicli"' .... InlG J.~ ..... . 
pb""llw/l" .. ,..-T" ... on.,,, b ... liodr..um .......... ted. 

IN tho introductory chapler I briony specified the 
nl.riolls mcll.lUI by which crou·fertiliaation is fl\your«! 
or ensured, lIamdy, tho acpamtion olf the 8Cxes,-tbe 
maturity of the Illulo find female ljCJ[uru elements lit 

different fl('riods, - the hctel'06tylcd or dimorphic 
Ilnd trimorphic oondition of ccrtain plallts,-mIlIlY 
luechanic:ai oontrivanoce,-the more or less complHe 
inefficiency of a £Ioll£,r'IOwo pollen on the stignllt.,-an<1 
the prepotency of pollen from l1uy other indi,"idual 
over thnt from the 88me llillot. Some of these poiuts 
require further oougiderntion; but tor full d('tail, I 
mUlt refer the reador to tho several c'ledJent works 
ml!lltiouoo in tho introduction. I will ill thetlrst 1)laloe 
gi\'e tll"O lis": the tll'llt, of plaul.!J lI-hiehare either quite 
sterile or Ilroduce J(!88 than about half the full 00111-

Illt'lnent of 1I('('f1s, whC'1l illllCClJI are cl:e1uded; aod II 
second li~t of l)iantl1t"hich, whell tbul trt'lt.ted, are fully 
fertile or prooiuce at Iron hair tho full OOUl l)lcwt'Dt 
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of seeds. Th0!C lis ts bave been compiled from tbe 
!tel'eml previous tables, with some additioual cases from 
my own obsern,tioilli and those of others. 'rhe 81){)('ies 
are arranged nearly in the order followed by l. .. iudley 
in his 'Vegetable Kingdoln: ~'he reader should 
observe that the sterility or fcrtilityof the ]llnnts in 
these two lists depenili on two wholly distinct causes; 
muncly, the nbsence or presence of the proper means 
by which pollen is applied to the stigma, and its less 
or grentcr efficiency when thus applied. As it is 
obl' ious that with plal\ts ill wh.ich the scxes are separate, 
pollen must be carried by some means from flower to 
ftOIl'Cr, such species are excluded from the lists; R.'I 

fl,re likewi!J(l hctcrostyled plants, in which the same 
ncccS!l ity occurs to a limited extent.. Experience has 
prol'ed to me that, independently of the exclusion of 
insects, the sced-bellriug power of a lllant is not 
lessened by covering it while ill flower under a thin 
net supported on Il. fmme; and this might indeed 
run'e 00c1l inferred from the considemtion of the two 
following lists, as they include a considerable number 
of spceies belouging to the same gcnem, some of which 
are quite sterile and othcrs qnitc (ertile when l)rotooted 
byanct from the access of insects. 

LiN of Plarrts v:hich, when Irrsect~ are ucluJal, are tither 
quite .terile, or produce, as jat' as I could judge, leu 
toon halJ the number oj &ed, produud by unpro­
t«ted Plallt •. 

PaMijlora alula, ~, ~ka, «luli" l«h~ifdia, and !!Ome 
judividn&lsof P.q..ooNlngrJarn (Pa6lii/lortUle8l), are quite 
sterile under tbe8e oonditionB: _ ' Variation of Animalt 
and Plante under Domeetieation,' chap. nii. 2nd odit. vol. Ii. 
p.1l& 

l"WIa tanina (Vioi&ool8).-Pcrfoot /lowel1l quite Btcrile unlesa 
fertil.isedbybooll,orarlificiallyfcrtilieed. 
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r,lri<:oIor,-Setcl~eryfuwandpoorcapnlee. 
Rtlfdo cdorttf .• (RcIcdacue).-Some indi1'iduals quite Bterile. 
R.lod .... -8ome iwl.hiduala I'roductl ~cq row awl poor c:.l'" 

nl~ 

.tfb..tilOli do",,;,.;, (YalQOelll).-Qujte IIcri~ in Bruil: liee 

pl'C~iouadilcnaion OD .clf..tcrile plante. 
Nymp/t«Q (NymphEacelll).-Pm'~r CMpary iul'onna me Ihat 

IIOmoorloo8peeicsaroqwteatcrileifiTUeCt&aroexcluded. 
J:",~~ ~1IWl_';CO (NymphlO&('J('le).-Mr. J, SmiUL, of Xc ... , in. 

forLllll me Iilat ClLpsulea from HO'ilL'cn lert 10 them'l()lvCII,and 
)lroooblynot vi~ited by inaoelB,oontlLlnoo from ci~ht to fifo 
teen flOOds; thOlM! from Ho .... en arlifleially fcrliliecd .... itb 
)lOilen trom other lIo .... era on tho ... 1tl(l plMt ooDlaincdfrom 
f1fleentothirtyeood!l;&Ddthalt .... ollo .... enfcrtililed .... ilb 
!,ollen l>rOugbt from anothu I,lanl .. t Cha!t1rorth COlLlained 
n!llpectiveI1,i:dy.nd l16 .. euly..fl .. ellOlld&. I ha"e ginn 
1'- ,tatemenq becauael'ro""-orCa.or-",.d ... nee.t!lie: 
p!.nt .... CI.II6op~lothl'doetrineortbe~tror 
.d .... nlaf:oof~fcrtili.ation;_Sitzunlt"bcricbted~r 
Phy ..... kou.~il.luKonigsberg.lI.n.p.20. 

lhlpMNiMIII «1ntd;,{t<(Rannncul~).-I.,oduec.mlUlytl.pqllN, 
but 11_ cont.in only about half the numoor of .000;1 .. rom· 
pared. with CIIp"ules flOm lIowen naiullIlly fcrtHu.oo. by 

'-
E«hld,olt.1a rnli/(KTIIl:a (Pap"',.·MlCI'IIl).-D .... r.iliAn )llanlB quite 

aterilc:l<:np:liKhplanlBpl'Oduooaf"wtl.flIIu1ea. 
P"J'I''NrN(I'"'''' (Pal'6Tc~).-ln the ('flrly r~ut of the .ummtr 

)lrodnocd .. cry few capflules, Mol tl~ oontllined'\"llryf~w ...... 
I'. Q/piN_.-D. Halfmann (' Specicsfragc,' 187;;0, Po 47) 51_lei 

tbttth~6~U.l'rodueedllOOdaee.pa.ble/Jffrerminatiun(Jllly 
onOll(lOttUiou. 

CcwyloJu MM (Fuma~).-SteriJe: _ the pre~ions diIJcu&. 
lIonoulll!lf-licriJeplanta. 

(', tolU/IJ.-I hnda Ainglc plant in my gard"n(I~G3),andRl.w 
mll!!y hi .. ..,...l!eesluekinglhello ... cMI, butnolalin~le_,1 
.... 1Ui ]l1'OClucOO.. I WIUi much sUfl,riaed at thi~ filet, Ill< I'to> 
rOllll(\rHild,h .... ud·, disroverythat C.M''''I'~tcrilo'ilL·ith its 
own llOlJ..n l\lld not thell been mnde. He l ik~wieooonelu(les 

from the fl'''' cJ:pcrimenlll which "0 mlldc en the 1>I'(lIellt 
~Jlecicol Ihat it;1 .clf""terile. Tho two f0l'f1!<'in~ ClL.'ICIIlIl'II 
ilLlCreiting, becauae bot .. nist. formerly thought (_, for 
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JMtanOll. Leeoq. 'De Ia 1'~'OODJalion at d~ ,'lIybriJatiQn, 
lIU;;. p. Gl. 1I.n(1 L indle,. 'Ycgetahla Kiup;dom: l~. p. -136) 
that all the Bpeei(lll of the FlUllJIriaeoo .... cre.pocially IklAl)tod 
fOf lOlf·fcrtilisation. 

C.l.u.a._.\ OOTOred·Up plant prodneed{ISOI)euctl,htt.lfu 
malll IlIIpru\(lll M au u~1 plant of the .. me sUe po ..... 
illg cJo.e alongtido. When hnmbl~beet Tilit the dowen 
(and [ repesl",II,.wtoom thta actilijC) tbelo_rpc'a" 
Buddenl, Bprillg downwll!'!:" II.nd the pilli! up'lll'artisj Ihil 
is duo to thoelMtieit.rof the ptlm. ... hicb takflllefl"aet.M 
IJOOnallthcooherontoopofthchoodarolll!ptlrnlooh,tho 
entrance of an IMOet. Unte. inllleCUI Tillit tbe fto'lll'en the 
raru do DOt JJIOTa. Ne~crlhc_ manl of the f1cW'Cn on 
lbeplanta:whleh I lLa<1 proteetod Vroduced eap6utea,lIOt­
'lll'ith4tandinglhattbcir pctal&lIDdpiatilaltillrotainOOtheir 
origiIlAI r-ilion; and I found to mllUl1,rile that thoee 
CllpllulCII oontaino:l mom -'S than thOlO from ftOll'e!'II , tho 
petallof 'lll'hichhad bocn erliftcinlly l!ejlftr.lted and Ql!o'lll'c<1 
to ~I'ring apa.rt.. TIm., nino e&llIIlllet prodl1cOO by Ilndi.8-
tUrbedRo1lffll'lloootainedfift,·three..Ia; whil&tniDOea~ 
IUletl'romtlo'lll'Cnl.thepetal&ofl1l'hichhaJbe>.·narliflciatl, 
IIOparated, contained only thlrl,·hro -w. Dut we ,boul,1 
r.lrnembcr that if beet had bocn permittod to vil!it too.e 
fto .... cl'8.thel 'III'Ould hne Tisiied them .. t the beRt lime for 
forlilieation. Tho no~"" tho lIotal~ of which had lJe(.n 
&rtiftci&llrlCraralAlll .ll!lthcirCllp"'111~bcf<>ro tbOlU .. hleh 
'Il1'01'0 len lln.li.tlnrWd untlor the nel T·) Mhow with whal 
oertainl,lbe8o..."...rovillitodb.rI.., I meladJlhat 
00 one OCIlMionail the 80'\ll'ef8 OD.aJOO nn~ 1,1 ....... 
WIlr8 e:umined, and onrlsingle onehlk\ ilJl petalll "' I ..... 
rntod; lind, on , l10001111 (lOOII.;iOIl, fortl-ono ou~ of forty. 
th ree 1l0wef8 wcroin this Ht."Ito. HildeLrnnd 8tatos(l'ring. 
Jabr. f. '111'. DotAnik. 3. viL, I'. 1;,0) that the mochanilm 
of the pubI in thil 11 __ is nearll the MIllO all in (.', oc4ro­
l~a ... , ... hieb he "- fuUy lloIcribed. 

lIn-" gmrtdiflorv .. (Fumana.:-).-Jlillhl,lClf-trterile (Ilil. 
d.obnt.od,ibid). 

Kal,~~ ",Iijol'" (.:ri~).-)fr. w. J. ~I _1' (' Americln 
NRtUra.1i6L,· ISl(7) UlJltflowcrlI protoctod frominr;ec1Jl wither 
aqddropofl",with"m,"'tof the anthen ,till telMiniugin 
the pocket&~ 

pf/,ry<>It; .... Z<> ...... ~ (~).-AlmoA IJterile; one Vlllnt 
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=~~~:i~ru~~ ~tro::':::;.f;7':~~: ---0",,,111 •• CIIrpp,I,yU .. (Caryopb,.llaa.w).-Prod~ ~ry fe .... 
C&1""'ulOll ..... hiehoontainlt.DJ'guod-u. 

1'4o.ol ...... "Ui/fqnIA (J.egullli~). - pt..nu proWctcd from 
illli/leu I'rodlloedon two oocaIIiolUJ about o'l&-tluni and OQCo 
ciRhthofthe full nnmberof 1IOOd,: _my azlic1ein 
'Ollroen ... n' Chroniele,'1851,p 2'l:l.alld 1858, p. 828 ; alllO 
'A.nnal. and ;Y"1\". of Nllturnl Ili~tory: Srd lOTi .. , vol. ii. 
1&:08, ]'. ~6~ Dr. Ogle (· l 'op. SciQ.noo Hem .... ; 1870, I). I6/!) 
foundtllllt'l'lantw&I! flnitomrilewilenooycrtdllp. The 
flo .... e ..... ." nolTiaited by i.Jw:lcill in Nioaragua, IIIId. aoooM' 
iug to ~Ir. l}Clt, the specis ia there quite irtcrile: 'The 
N.hll"a~t in !\iauagna,' P. 70. 

Vtriafal~, (Legumi_).-Seffntee!l OOTCI"'(l(I·Up plllntll yielded 
to t.au., whilat lJeTenteen plantll loft unpt"'Otoctod anol 
gro .... iugeloeealongside Jlroduood 1M 1.iea .. ,th_Iatter 
l)\ant. wer(l, therefore, between throe and fon. \.inIN_ 
furtilethanthep .. o .... 'Ctodpl.nbl:_·Gardenen'Chrooicle· 
forfullcrdetailll.l858,p.828. 

Eryth~,,,,, (".') (Legumi~).-Sir W. MAcArthur Informed 
me IhM in Ne .... South WalEOI thtJ IIowen do not lolli, llolel11i1 
tho potala &n.l DlOyed in tha 1IlDlt! mannor lie ill done by 
in.aet .. 

Lalh!fNI-I gm~di.Jfortu (LcguminC*re).-a in thi' oountry more ot 
I_aw.rile.. Hnemr_podannl_theflowe ..... reTiaitod 
by bumbl~1.>ca (t.Ild thill happens OIlly rarely). or un_ 
theyuo'rl.ificiallyf.artilil.oed:_myarticlein'Oardcnera' 
Chro~Ie:Ib&8,p.8'lB.. 

Scvd=~"""';:"::-:ci~~-:'~1d:r~~~ 
boi.ug l.ieak'u by the wind agam.t the 'UI"l'OWldilli nl!L 

M.lilof~ ~JkU.",;, (Legu~).-An uul'rotectod pl&nt yi8ited 
b11.- IJroduood llt le&lit thirty timEOI morEl -.b than . pl"Otlletod onc. Ou thislalt.cr pl.nt m&ll1.tcO .. of I"IIOemer 
did not produce alllngic pod; aeycral raoomEOl I'roduced 
IlACh one or two pOOs; 6.-..e produced three; lix llrodncOO. 
fonr; Indoncl'roduoodBioi p:xIs. Oulhennl)rotoetod lllant 
MOh of IMlYcr$lrnoowEill produced ftflooll llOd .. nine l'fO. 
duood kt"·e.n mleen &.rid twenty-two podS,llld one 
produocd tbirt,pod& 
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lAt .... IlI>nI""'lal ... (Legumi~).~"'·~nt.I('!(lv('.roo.l.upf'l.antt 
},rodDOedonl, t .... oempt,.po:ds,andllOt.ailijll6goodllOOd. 

f'r if"Ii .... ~{LeguminoIII).-SO""t!nt.lplanttwerel'n.toclcd 
from in.cts,.ud tbe -u from len 8ower-be.da Ull I~ 
plant.,and from tell beedtlOll otberplautagro .... ing outaide 
the net (which I .w TOOted by heal). were ro:muted; and 
the -t. from tbe latter plante. .... ere ~'711C11r!yttll ~ 
.. n\ltnCroIU ae ttw. from the protected IllAn!... The ex­
}lerime:lltW1l.lltcpeated on tho follnwing YUH; "lid tW1!lltl 
l'roiectco:l hMds un" ,.ielded ouly a ~illSle abCll1ed 1IOOd, 
-whil.ttwent,.beads on tbe pl!l.llte.oulilido tho nOI(which I 
Ii&W vi,itod by boo.) yieldod 2-:!OO 1!O)I)da, III calculated bl 
W9ighiugalltbe-',andcoulllingtheuUluberiuaweight 
of two grains. 

T.p",t,u,.----ODe hundred fIower-beao:Uonl'lant.protected by 
• net did not l,rQdU08 • .mglo 1IOOd, whil.t 100 bowla on 
plalltt growing outaido. whicb were YWted by '"-, y~od 
6tlgraineweighto(-'lj alld .. eigbt, ........ cighootwo 
graina,lb,IOOheM..tmusthaV"O,.ielded2,'20.oos. f ilar, 
of\(lll watehed lhiI plallt, and baYO nev,r.een hive-beet 
met.ing the 1I0we .. , uoept from the onWde through hole. 
bitlou b,.bumbJo.bOBl,ordeep down bot ... ee.nlhBlI"wen," 
If ill _reb 01 _lIt('relioo from the <*lr1. ,lmoIl in the 
","mo mlllHlcr III df*lribOO by Mr. Farrer, In the CMII of 
()()ronili. ('Nature,' 1871. J uly 2, p. l(;9). I mu.t, how­
llTc r, execpt OUll OOOII8.ion,wben an adj()ining IIeld of u.infoin 
(lIfJdyotJ",lII~i,)badj!l8tboencutdo ... n,audwhen 
the heal IMlCmed driven 10 deqJllnt.tlon. 00 th~ ooeMion 
molt 01 lhe lIowe .. of lho elolerwere IOlIltowh.t withered, 
r.od coutainedau alnordioa.,.quautityoflleelAr .... hich 
lho heal ... e~ r.bte 10 wet.. An expeneneed apiarir.n . 
llr.lliner • ..,.. thr.t in the United SlAte. hl'6-00M DlllU" 
met. the red do'·er; .nd lI r. R. Cnlgr.te infonllll we thr.' 
be b .. ot.er-l tho awe r..el in ro .. · Zealand .ner the 
introduction oIlhehiyo-beeinu, thatillland. Onlhe other 
hand,Il.MUlter (·Berrucbtung,'p.2-J.j)h .. onen~bi1"O­
bee.I! Tititing th~ plaut in Gennr.nr. (or tho Mke both 0( 

pollen .nd nectar. which l&ller the,. obtained 0,. oreUing 
a~t thll]lClI.Is. ltieat loo.tt oe.rtaiD tb.thumbl~boeIr.ro 
the ohler r .. rtilille.n or the oommon red clover. 

T. i_nkrllllll.-'1'he Hower-bead8 cootaining ripe MOd .. on lOme 
co,ered r.nd ullO(),·ered plaot:s, appared equ.ll,. Iloo. but 
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thit ...... r.l •• ppean.n~; OObead,oo the '.tta-yielded 
319 graillll ..-eight of .wI81 wbe.-- 60 on the co.-erOO·lIl) 
pr.~t,yjeldedOl.llyG3grall\11, ... dlllAllyofthe~lillthe 
laller Jot..-ere poor and lborted. Therefore tb~ fIo .. nn 
whieh wme viKiklol by b!ola l'roduecd behroon fife and ~ix 
IimCIIIIf mauy .cedI&!! tboIe .. hleh 1I'cro l)rotected. The 
C01"('rOO-UI) pla.nUl oot hA'ing boon much exhausted by~­
oo.ring, bore. !!eOOlid ooDsiderable crop ofllower-Bwms, 
whiltt l lleeJ:\)OIJO!.ipl9.11t8didootdollO-

Cy/l"''''~lbUrR,,'''(LegumiDOI!Ul).----&vennower-l"1IOCm08l"C11dyto 
uPIlnd wru"(lcncloeod ina large bag IU&<lo of not,and they 
did notllOl'Ul in tho lClllit injurod bylhi, tl"OBtmcnt. Only 
throo of tbern produood &n.f poda, each .. tingle one; and 
t~threepodBOODt.inedooo,rour,Bnd1h"e...-....ds. So 
th.t only. !Jingle pod from the tc1"Cll racell'lell included a 
fair t'OUll""meat offllll'llk 

CtlpMa,.rptf ...... (Lythr&eele).-f'rodDet'dDO~L Oibcrllo .. en 
on the _ pJa.nt Irtificially fertil_ under tbe netyidded ...... 

r,·_tII"jor(A~ynaccte)._JlgEnerlllyquile'terile,blltlJOme­
t ill'lellllCtI..oo...1I'beulrlilidaUycl"'I*-tcrliliaod: _my 
ooli«!,'OarJcners'Chroniclo,' 11!61,J). 6t.oil. 

fl. n>fo!'.-lle~,.CII in the _ manllCr &!! Iho IlI8t .pecies: 
' GaroellCrII'Ghronicie,' 1861,pp.(i!l9,7!U;,831. 

Tubtrn"''"QtlKlOO teII;nala (AlXK'ynllQC8).-Qnite sterila. 
J'du~;a 'Iliol_(SoIIlIWlCle).--Quita B!crile, .. Car .. I~ve 

obl!Cn-oo. 
&Ian ...... lod>e-rw ... (SoIIlllllCl'l8).-TiDr.mann !>all ('Olll'dencf1l' 

Chronie\e.'IS&6,p.I83)thr.tmmonrietiei are qnilellterile 
uDI_ fertili>led hy pollen from another ... riety. 

Pri ... Mla _ka (Primw-).-A non-dirnorphie opeciee, which 
w fertile with iii! 01l"ll pollen, bDt is utlWlelylMrile if 
illtlClcltllreucluded. J.Sootl,in'Journal Linn. Soe. BoI: 
.-ol.Tiii. I8G-l,p.U9. 

COri"", mflllMol; (Primulaoxfll).-Prot«too planli! oompletely 
sleril,,; Irtiflci&lly eelf-fertiliaod flowcrII perfectly fcrtile. 
J .Soott,ibi,l.p.Sl. 

C~d"m~ perm"", (primnlllOXlle).-Dnring one -.0 I18veml 
oovcrod-upplMlwdidootprodueo •• inglollCOd. 

Do",,!!,, ".Ii"MI;' (lloraginaooal).-l'roleeted pllow produrod 
"oouth.lf .. many!!OOdlutbeunpro\.ccted. 

&1"", kN(>ri (i.aloiatm).-Quite sterile; but !-oro or throo flo"'cl1I 
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on the aummit. of lhroool the apika., ... hkh iouthed tho:t 
net. when the ... iDd blew, prodn<'ed. few -a. 'lhi8 
&tt:rilily ..... DOtdnetotheinjnriooaeft'tlCt.oIlbenet,forI 
f~niJiIId fi'tO fIo'lr('n1filh pollen from an IIdjotning I.ll.llt, 
andtJ,_all yicklodfineaeeda. IremoyedtJIClDet,wbil..t 
one littl. braneh Iilll bole. few DOt oompk-u.ly !adOO 
ilOWlln,r.ndlt-"'Cf'IlvWIEoih,be61and,iducd-u... 

i). m:<'j .... ,.-i'-om. oovered·np planl. produood. goodru1lIl1 
fn,i~blltnot,1 tJ,illk,1>altulIlIIll1u(\idtho onooTenod 
"Ianla, hrcnty-eight of the fruilll IIX)IltanoolalYllroduood 
b,tlHlProteeto<:lplllIltooutninedollanaverngoonl,1'45 
-u., whil.t ... me artificially llel{·fertil~ {r\lilll on th3 
.. me ]lInut oolltainod liOn! than twico u many, TiL, S'l:! ..... 

Di9 .. "",iQ (unnamed lpociaJ) (.llignooiacee).-Quito ltlteilo: _ 
mlaceouDtof""lf~rileplantL 

Digiu.1i6 1 ... ..,.. .... (Scrol'hularUom).-EJ:trel!K'l,lterik, 001) lI. 

rllwpoorC*plmleabeingl>mdnoed, 
LiAIJriA ... 1!ldrn(&ropbn~).-~::liremelYlterilo. 
.d~UI'I'''''''. ''' -wv' .... rEd nr. (ScropbnlarillOell).-rin, J)(ldB 

gathe .... ~1 from .largepm"t lIuder. netoonwnl'(\ (l'Sgrailll' 
... eight oIlood.; but lIWI.y(nnfl>rtuna\elyDOI. oountOO) or 
t he filly pod, contained noseedB. hfllpoda on 1II1'11n\ 
fully ClI)OlJl)d to IheTiIlita o!lmrublQobe61 oonlllincd ~3'1 
j::'rain. wdghtof lOOd,tilatill,more than t ... ioo tboweight; 
but in thill cue lllgaio, 88'fcl'Ill o{ the fift, podlcootaiDOdoo ..... 

.d. -'io.6 ('II'bite .... r., 'II'ilb " pink mouth to UJe oorolla).­
l'iny 11()(1~, of 'lrbkh 001, • "cry f~w 'll'ere eml,t" on • 
((I'Oloo-UII ]>Il1nl f(mtaiDoo.:D graiDA 'lrt:i.,hL 01' -'.; .0 

that tJu. ~ari .. >\, Il8('IDII 10 be mueb more .elf-fertile than 
Ibo l'roOoo, ~ Wilb Dr. W. l'glo ('Pup. ~icDee 
l!oriew,·J"n.lb7O,I'. &2). piaD' of tbia ... >ocieI ..... much 
more .t~rile wht:o J.rot~ted from iOlleCta tha.n with me, for 
it 1>n,xlll<'O'd ouly hro .mall CSJl'U16I. AI !Ibowiog the 
cffil'iencyolbootl,lmayllddlbJ.'}lr.Cntekcrl.'&lltntcdrome 
young t\o'lfel1 .. nd left Ihem wlooven:Uj Iud tb_produced 
Il.IImlllyl!«dsMthelLnmu!ilatcdflo'll'cl'8. 

.A. 1>H.j", (pelo.io vnr.).-This variety il quito fertilo 'II-hell ~rh­
Ikiall) r~rti1ieed 'IIith ita o ... n )toUen, but i, utterll ~tcrilo 
'll'b~n len to Had!.nd IInrovcrod, .. humble-be6I cannot 
cnwl iDtothe u..rro ... tubull.l' fiMI·cn. 
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:~';::~:':~~n)I)hU~).~UitQ.ltQril~=ii 
ea"p"It..w OII",..tAita (LobeIia!'Ee).-Qnitelterile. 
lAWlam_(~).-Qlli!ellefile. 
L./tJ~._1hil plant is II('Tcf Tilitod in my garden by booB, 

al'uii'qllioosterilo; but inanlll'&(lry-gard(mn.tn.fo'll'miles' 
di.taU<l(l I .'II' bumbl~oo.. rigiting tho flo"'c"" and they 
produoedllOlDlllSJlllules. 

I~ ( .... hit&oflo_red Tar.) (Lobeliaoee).-Fi..-e pl.nts left 
unpro\oCtlld ill lily gremho:>wle prOOliced hrelily-four ftna 
eallllileo, oont.ining IltogeUwr l~'~ grtt.ina ... eight of eood, 
and thirteen other vcrypoof CAPflulOll,whichwcn) n),jootcd. 
t'iTO ])I.n1l protoetOO fl"(llD. in!leeUl, but olhof1l'illll eJpoled 
totheMIDeoonJitJon.lllthnabo"J)iantl,producedlixloen 
flll(lCAI_ulea,and t'll'cutyother~ry])()Qr aud nojeeiedOIlCS. 
The eiJtoou fine CAp!mks ooultlined -u by wcigllt in such 
proportion that t .... onty-fon. wo\lld hayO yielded !l'66 
gn.ilUl. ~thatthounprotootad plautlJlroduoodfllVly 
UI';oo III mADy -u by weight II tho prolcded plluta. 

lMtM..allllla 1_(GoodenisocM).-Quite.t.erile. ltlyexpe:ri­
mcntson tbis plant, Ihowing the necx.ily of illlJC.'daid, 
Inlgi\1lninlho'Oardcners'Chroniclo:I871,p.llW. 

&n«io croon/luI (Com]lOIIltal).-Quilc sterile: IlOO my lIOOOunt of 
.eclf,.terilop1a.nta. 

If_._,.Iro. """'.:u. ...... (MclMtoIllaOCt!l).-Quite Bterila; but 
lbit tpCcicI aDd the following membel"l oC tbagronppro­
duool'lcnlyoreoodwhenartiftci&lly_lI-fcrlilWl. 

RIv:r;la gla...JuI ... (MelutoOlllOele).--Set Ipont&llOOlUlly ollly lwo 
Of th~cap!lule8. 

~mdt .. i4j/11r~..u.(l[C1NtoUJ&Oele).-l>uring IIOme yoal"l pro­
dOOl.lll lpoot..oeolUly two or three capsuloa, IIOIlletimell 

ptno..,.. (unnamed specks fl'OO1 K8'11') (lreIM~).-During 
IIOm(l yeai'll I,rodll(ll)d BPOlllanoolUlylwo or threeeap'ulCl!, 
IIOUlctiUle8UOUO. 

J1<Jf1«1tut/ .. ", ....v-lit (MelMt.omaoeI6).-Dnring lOme fOIIl"I pro­
dnoed .poa.t&neoualy two or lhnIe Cll.Pfluiee, .-etime. -lI~ychi .. ", (unnamed .-pec1el)(Marantao.).-AImo:.rtlllllf..rerile 
without aid. 

Or-cJ,itW.-An imlD(!ll. l)l'O)JOrtion of the specie. 5lerile. if 
ineoc:Ulll'(Iculwied.. 
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LUi of PlanU. ,did. .chen p7"oi«:ta-l from I,If(1d. ars 
eillia quiu Perlik, or y;,ad ",ore tJllJ,. half tM Number 
of SM'l. prodU«ld by ,.,.prohJct«l Plana.. 

1'run}_,"",ili,~).-Produoe. manytmita. but 
th_OOIltainfo..-er-u. UuwCruitIJfromlntc~/Jowen. 

B,.."i<a ~ (Crucif8/18).-Prodoo. IlWlJ' etlllIIulet, but 
tb_generall,oollOrichin.oed uthoeeOuunCIOnJ"ed 
plant.. 

Rap/laliUl Ia/iPUl (Crucitenu).-Halfof a large bronching pllllll 
'1'1'&1 eo"eM by a net, and WM AI thickly oovered with 
etopml!llu tbeothcrand unprotecl«l bllf; but tW6llty 01 
tbccaprulsODlbolatlcrcootainedOllllllvel"llgllS'S 
1K.Il"dt, ... hiJ.thre.o.tyoflheprotecl«l alpmtscootafDed.ooly 
l'~ IOeds, thr.t ii, 001,. a litUe monI than hllf tbe number. 
Tbieplantmightperha~h ..... ebeenIDOl'8I)rop!'rt,.looluded 
.In tbelorDlerlitL 

1""'" .,,01«1 .... (Ctucifenll).-llighl,. fertile. 
J.4.,,,,,,w.-lIighl,.f('rtile. 
B..u. odonlla and I .. I .... ~).-Certain indi\'ldual. com­

plelel' lMlr-fcrt.ilc. 
E"ryJ·/~(Nympha\llOEll8).-ProfOlllOrCUpa.rylnformlfneth&l 

thiepl&ntiehtgblYIMlIHortilewhcnilWllClIIareexeJuded. He 
"unarbln the paper beforGl"I)fcrrOO to, that hi. planlll(u 
weUuthoeeof the rido:>riaN:gia) prodUCII onl,. OuCfi()wer 
.t.time;&ndtlult .. thisapoeQiean .unual,.nd ..... 
introduced in 1009. it must have beenlMllr.tilrtililed ((lr the 
Iut flll,....u.: gulKlratiool; but Dr. Hooker .. u .... me thr.t 10 
hi.Imo"'Ied&oIt_brenl'l!pcot.ledtJintnKluoed,lnIith&tat 
Ke ... theMmeplanthoth oftbeEoqaleUldofUMI Victoria 
prodllce_ral80wtftatthe_ti.me.. 

l'yPIlpN. (NJllI~).-&me .peeu., .. I 1m informed bJ 
PI"Or-n c..i*1,ue quite IMIf-in1ile ... hen i1wecw &r(I 

extll1ded • 
.drJoait !a4irulil (Ra.nuIlC1l1_).-Ptoduoo., lI«Ol"ding 10 J>ro. 

r~r lL lloD'uwm ('Speeie&frage,' Po 11), l,lenty ol-u 
..,ben protootOO frominBeela. 

R,." .. lIcul .. , lICr"it (R&UUncutlOOll).-PJ"OduOOI plent,. of .ced_ 
uDder. net. 

l'apaotr..,"'"ifen .... (T'a]llll .. ertceE).-Tbirt, OIIoJI'UIIli fl"Ollll1n­
oo.oredplanllyieldedlS·!igrainlweightof.oed,r.udlhirty 
OIIop8uJe1!l'01ll Cl)VOfed-I1P planll, gro ... ing In the Mme bed, 
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);"Ided 16'5 graiI1I ... eight;., lht.t the IaUerplabblwere 
IlIOn productive than the unoovered. Prof~ U. HoIl"ml.zu1 
('Specielfrap:lS75,p.53)ulIDfoulldthUiapeeiell..tC.Certi1e 
... be:oprotectedCn)lQiDtll'C1<i. 

P. 1II19 ..... -ProdOOEd Iatd in the tulDlD8l" I,lent, of -'-. which 
gcrmillalednll. 

P.a.~,,;Ja . .. 'l-'-lafION!Wo'-"Jakr' 
O~''''''uml"ktI'''(PtoI*'"''noete) . ~~~.::;;, 
. l rgn_cd.I"Ik;oo:.(l'tol*'·eraceae) ..... ,. .. __ 

"',Uu",iuei,...Iwtt.(FtID:l.tol"iaoom).-Seblan.blludIUlO&of ca~ull$. 
JIV}*"JUfII l>1"OCw,/IbtIu (Funmriaoero). IIildobrand"'J'l{idem), 

with roIpectto proklcied/lOIfIll8, that "wno gutel'rueht­
bildungeinlrete." 

f"umun:t. ~Jk'",J" (FWD..I~).-Co'cred.np &lid unprotected 
pltont. apparently prodneod III equal number ofcapo!lule., 
an..t the ~ of the former IJI.'emed to the oyo equall, good. 
Ih",.ollen niched lhiaplant,.oo 10 bat UiW.bnnd, aDll 
.... h"'.IIO .. cr_llI~t .. iaitth./Io.en. llMilller 
bMliIul.iae t-n muck-wi lh the rarityoftbon.illofm.ecll 
to U, tbough he hu ..xnet.ime. .,n hi1"e-bee. at work. 
The Ik>"I1"<R rD*1 llerha .. be 1"ilited b,llIlIall wotha, ... iII 
prob&bly tII(lea..e with the following.pecm.. 

f: Mpn<oI"Ia.-!:Icvcral large bed& of tllb! Ill&llt growmg .... ild 
wero .·totcbl..:i. by me during mao, day., but tll6 t101f~", 
wcrcnnver,isitoohYB.Uyinr;oolll, lhough&huruble-boo 
"'"&3 01100 lOOn cloeely 10 illflpeei thew. Ne1"crilidca, ... 
thflIl6CtllrYOOll!&illflwuch I16CW,OIIll1lCw1yin t111lll1"cninl>, 
I rcltoonvilloed that tl!e'1I"ere.Wtod, p..oo.blr br wotha. 
'fhll petall do not IIIotunlly aepan.t& Otopeo iu the It:llllt; 
bu t thc, hid het,nopenod by.,we IlleIDI inloertainpro­
portioll of tbe 1I"'nnl, in the _ manner .. Min •• 1I"ht.n 
atbkk bristle;' »II'hod into the nectary;., tbat in tbill 
~llllCtlbe1~blethello1l"cnof~~lod ... Th.irty­
foof ho.aWI,.ell including lDI.Dy /Iotl·en., 1I"ere eomiutd, 
&lid twcnty of them had from oue \0 four 8o .... tn, .·hiw 
f"UrUlen had not..lliuglefto1l"ertliutopeDCd. II iathero­
fOl"llc\eat t1lf1t..we of tho 8oomr. hid betu ...... ited b, 
in....,t.,.hile Lbellllljorityh&dnot; yttllmoo.talllll"Oduoed 
C»llfOU10li. 

J.IlIU", u'ib'I ..... mum (Liuae;:,e)'-ApJlIlII", to bo quite fertile. 
IJ. lI(JJfuuwn, '.ll.:>t. ZeitWlg,' 1876,1).lIti6. 

lI"p"li,,., !w60'<"m (&lsawina.cere).-'fl1o 11..>11"" .... though 0-
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«lllcnUy .w.11teol f, •• cna-fertiliI!aUon by !.be ~ which 
{reely .. Ur.itt.bcm,_t.bundantlYllnder.no:t. 

I. ul~".~ (&.II.mmac-).- Thia ~J«. prodntu dei,-
topmicaOO perfeetllo ... era. A plaut .... oovertd with. nee, 
and .orne pened Iiowcnc, marked ... ith Ih~ IllOdneed 
el$'f(ln'llOuUweoWlI111lIr·!iertiliiiadeapiuJE.,,·h!eh cuutained 
on.n .\·e~ S·45.-b. I ~egleeted to MOOrilin the 
number of -.u prodllOOd by perreet tluwc .... MllOIed 10 the 
\ia;jtaofilllllCte,butlbcli8\·eitillDOt~111illCJ:oe.of 
U,eabo"olvoragc. Mr.A.W.BcnllctthlL8e..rcfullyuOIeribed 
tho.t.rllcturoof tl!e tlG'II'c .... of l.jMl .... in' J ounw LWIl.8oc::.' 
Tol.1iii. Iloll!17:!, p. 147. This latklr .pociotill uid to 
be .tcriJe ... itb Ita oll'n pollen (' Gud. Chronlole; 1868, p. 
1:b:ifJ), and If.o, it Im.nte • rem&l'ublo contrMt ... ith I. 
1oI,~ .. ".and"";·~"1<". 

Li_.t,..,"',~ii(Gcraqiacee).-lIigblyfertile. 
nClI,-';"Of.L,I.,CCu)'Ophrl.taoue).-l'rotIucc»plclltyoieapsule. 

withJOOOl~ 
SUl/aria ,-I ... (Oaryophyl'-).-<» .. erod·np lIld uncovneol 

),lantlproduOl!tiuequalnumoorofeap'ulot,llnJ thelOilJ. 
in bolb al,pet.I"OdequaUy nUIDeroWl and good. 

IHta wl!/',r;' (CbeuollOdiaoete)'-IIigbly.eIMcrtile. 
r.:"I"...,ti .... (I.egumi~).-Protoctodalldunl'l'Oteet.edpllllte 

pl'OliuoedauequrJ lIumber of poda Imd equally f1U6ICOO!\. 
Iftlwrc'il'MlIIJ'dill'crclIIoobet"oentl!etll'olote,thoCO'H • .'d_ 
ullpianta .... cretllelDOlltl)roduetive. 

r.A, .... t,.-rhia.p9ClOIoo.r. tbesnmJk.ot 1I01\·e .... of.lly 
llritWJlegumiDOl1l planl The l'OIUlt of OD,'ering up l)lante 
.... euctly t~.-mo .. in the J..stapeciOl. 

Pio_ ""t, ..... (U!fni~).-Fully futile. 
IAtAJ'fWIIdo,., ... (~).-Fullyrertilo. 
J...iMIl.a.-.'ullyfertile. 
I ... ,.. • ., l.u~ (14Jumi_).-F&irly produeU'f8. 
L.pMMu.-Prociuoodl)lentyofpocis. 
''-;' 1II' • .uU:n,,,,, (l.egllmioollll).-Tw~he perferlllo ... e .... on. 

plant un,)f'f • Il(lt .... ~re marked by tlll'MdI, .nd I)rodllaod 
eight podJ,oont.iUingOll.11 uenga 2'8IJ II.lI!da. l'oIIa 
l'roduoOO b1I1o"'C .... visitOO by iullClCw .. Gulli I)robl.bly hll\'~ 
oolitaiuedonulTll1'IIge8'66.i1OOda,judgiugfrow tbeo!l'octa 
orartitlciaJ cro.-f~rlili8ation. 

1'0-"' •• ,~lll"ru (l.qjllmiu.-).-Quite fertile. 
1'r'fdi."" (.1'- (Legumiuo6lu).- The Mo_hcly laIAil Bo ... t .... 
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ani hl-.utly 'ri8ital by hinl aDd bumbl.~ Wbea 
~we~Qcluded lbe fIower-t-:!. -00 to produce lIS 
IlWIl aDd lISline-u lIS theu~ '-it. 

T. pow . ..... -Ou ODe 0MIIli0a IlOnlno:i·Up ~t. -meot to 
yiukI ... Dl&Il,.-UllS tbeuueoYfll'lld. Ouall8OOlldOCCNion 
wi,. ull"OY~rcd fIow('r-headi yielded g'l gnUlI.t weight of 
IOOdt, "bilat wtl bo&d. on protootOO planw lieldodnoioos 
than 17'7 graillll;110 lhat theee latw planw "ere much 
mcweprodueti1'o; but th;' romlt lauppo»o "lIS accidental. 
I hBl'llol"tenwBtebedlhiaplunt,Bodhayonllve:r.lJeenthe 
fi,weravillitodbyillllOOl3;blltlaU6peetthllltheflowerao{ 
Ibi.. 11M:lCM., and rrwrB especially of T,·if'"", ..... "';~~" arEI 
{requentodbl.mall uoclurna.l motlw .... bleh,lIS l hearftom 
!.Ir.ll.lOO, hauutthe8mlUerdovcra. 

JJtd~ol"poJi .... (Legumill~).-on acoonnt oIlbe danger or 
loeng the .alB, I .... £orced to gatht" U" poib before lbef 
wCJe qui\e ripe; ISQf1o...,r-headaon planwrlaital hlhe!w 
yieldt.od 1I0Il, "cighing 101 graiDl; whlLl! 100 '-Is on 
protected plant. yiekloo pnda "cighing 77 grain!!.. The 
iooqna.lill wouldlHubably hU'a been grtIA!er iflbematura 
__ could haTe been all .{"I, (lOlladad alld colUJlIIrcd. 
Ig.Urban("eiwuDg,B!uthen,&c.be:illed~I878)hlUl 
d.:ribed the m6IUIII of ferliliMtion iu thi. ~nl~, lIS hal! the 
He ... G. lleUlllow in the' Journal of Linn. Sne.llol' vol. iL 
11ll'.>G,])p.827 and8;j5. 

",orol,ana t.1l"'ellm (Sol~).-Fullytelf.{ertile. 
lpiYIII/l'j,pNrpuTlJ'.(Con.yolvulaoc.l)._llighIYIICI{_fcrtil(l. 
Ltjl4t1fipJ.OJI "",1_ (Polcmoni_).-Plaull under a lid 

produoedagooclma.oyCl.pm_ 
Pri.lI1" .00U, (priwul_).-.A hOIDOmOr\'hic qxltinl, IIllf fer­

tile:I. 8I'lott,ill·JonrnaILillu.Soc.&L'1'01.1'iiil86l,p.l~ 
NGIo"" proRrola(NoIanaoow).-PIanleeorereduplntbegreen_ 

bon., yielded -u by weight OOIDllAl'ed "llitb uncovered 
plant., thell.owcmof"hlehwcre1'ilitedblDl&QY~ 
in tile mtioof100 to (il. 

Ai~ga f'fPl"'" (IALiallc).-Sat a good IIWIJ" 1It'ed.; but none ot 
the .Iew, unJeraueiproduoedlO ma.nyllS _roraJ till­
oorercd ,toDllgrowiuge1011<rly by. 

l. ... phrw .. " oJ!c"na{':' (Scropbulariaoe&l).-CoTcred-up pll.lllll pro­
duoedl'lcnl,offll'ed; .. bothcrlCllllthanthoc.lpoIIlldplanla l 
CI.lInot .,. I .... t.omuall DiptoroUl inflOCt. (Doliciloptlf 
"4'>"'1-11" and £"'Fi' ckiopl_) rcpeat.,J1,lucldug the 
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BOOJenljlllltlK-ycnL1.1edlntothem,theyrllbbedlg&iruttho 
bri8llo1!1whichprojectlromthelnl.horll,lndbeeunednaled 
1I'ithpollen. 

Vmm,''''''lJfJNIItio (Scrophuwiaoote).-CoYered-upplantsproduoOO. 
.nlbnndaneeofl!OOds. Idonotkno .... bether.nyinseels 
Twttlte80 .. orllj butllulveoblcnooSlrphidwrer-iedly 
eoverod with pollen vilitiog the Bo .. eJ'II of V.Io«krvfdiaMld 
oIoamtal,.,.. 

J1i ... oJ",lwl~",(Scrophulariaoom).-HighlylJ(llf·fertile. 
a.1~rin(gMl(UlholUl8 .... rictl)(Serophnlariaooro).-Highlyll8lf· 

fertile. 
1'".boucllmthaJ'fNl(Scrophnlariaooro).-llighlyseJr·ferlile. 
V.ly"'muil.-llighlYIlElIf-fertilo. 
I .. ..a.u ..... wmmoda~ifdia. (Scrophnl.ariaooe).-Perfect. Bowers 

produee.goodmanyCllJll!ulCli. 
&miaodmttiu.(Scropbul&riac<'fe).-Covered·upplMlt..produced 

/I good manyl!Ollds; hut IIElvernl of thel!e were .hrivdled, nor 
were thoyllO numerona all too.a produced byuuprotected 
plani3, whieh were in_nUy Tilitcd by biTe.OO humble­.... 

Spto:odaria opcctdwm (Lobcliaeee). - Covered plani3 prodnced 
.llII08i all many C&pillules all the uneoverod. 

Lad""" ,,1/Il'II (ComJXllliilll).-Co\·crod plMli3 prodnced IOffiO 

.oeW, but the .ummer"Wall Wut .nd unfa.TOUrII.ble. 
Gal;',,,. <lpan"M (Rubia.oc!e).-Coverlld. plani3 produced quioo as 

IIl.IIny IIOOd.II 1\8 the unOO1'ered. 
Apiw", p'lrose/,"wm (Umoollifene).-Co1'ered plaui3 .ppl'lrootly 

'li"ere all prodneti1'e all the nnOO1'ered. 
Z .. ""'!I' (Graminl.'f!e).-A. lingle plant in tho greenhoute 

produced.goodlllaoygraillS. 
Call""",,y_it:ri(Mara.n~).-Jligblyllelf·ferlile. 

Ordoida«a. - In Europe OpIory. <lpifm. iB all ftgularly self· 
fcrtiliBedaaw&Ilycleilrtog&miellower. InUlIIUnitedSlate8. 
8outhMrica,alldAlUlraliathereare.fe"ll'specie&1I'hlch 
are perfoolly self· fertile. Th_ seveno.l CMaI .re given in 
the 2nd edil of my work on tbe Ferli1i8lltion ofOrchidJi . 

..tII",m~ra(bleod red var.) (LiJiaeele).-Four80wcr-hcads were 
OOTeredwitb. net,and they pl'Oduoed IIOlUOWhat fewer and 
I!ID&llercapsu!eathBntoo.een the uncovered h(l6(\s. The 
capmlCllwerecountOO.ononenncoverodbead,and"ll'ere28'J 
innumhcfj .. h.ilst t.h(llleOD a fine boad from under the net 
nreoolyl99. 

2. 

c The Complete Work of Charles Darw in Online 



370 JI&",X8 m' CROss.HllTILI~ATlOX. CIW"_ x. 

Ea.eh of th~ lists eontaiu8 by Ii mere accident the 
same Illlluber or ~1lE'nI, yiz., rurty.uine.· 'fhe brt:uem 
in the flrat li~t ill rludt! sixty-fil'a ~pecie., aud those in 
the IIC'<Xllld sixty speeics; the Orthidew in both lK·ing 
excluded. If the genem in thili latter onler, as well tB 

in tho A!I('lelliadre and .-\pocynacel~', had been includt'tl, 
IIII' nnmlx·r of species II-hich Ill'(' s!Ni lo if insects fJ.I\' 

('x('\udcd would hn"e been grelltly increased i uut the 
lists fire rontined to specie;! which were actually expe· 
rimented Uli. The results call be oousidered as 0111" 
IIjlJlr1)xiulRttly /l('l'urntc. for ferti lity it! 80 "Ilriable ~ 
rhBl'Il('trr, that each ~pcc ies ought to hll\'o be<-u trit~ 1 

mllll)' tim('ll. The aoo,-e numbC'r of ijlcoCirs. ullrudy, 
11;), is as lIuthing to the h{l;ll of li"iug plants; unt 
the 1n('l'C fll<'t vf lliore than half of them beiug steri la 
II-ithin th(' IIJlt'f"ificd de~, II-heu i.UIt."Cl!I lire eJ:c1ud(1i, 
is a striking ono; fo r whenever pollen hus to be camCti 
from the nntlwl'$ to the stigmA in ororf to ('l1sure full 
fertility, there is at least a good chalice of cl'08I!-fcrlili· 
II/l.tion. I do 110t, howel'er, bel iol-e that if all k nOIl-n 
pl lll1 t! wefO tried in the wme manne r, llUIr would be 
f(,lInd to be sterilo within tho sllC(:ified limits; fo r 

• The pJ..nq In 0- t_ li.to 
.... etI"*""PhILoae,oe-..t..p\fdl<Jr 

~~~'-~~17_I=~~b~~ 
aH~llooqoe-fettil;..Ib1 
lhe .. "wi. I _y therd~ ... bMo 
'e~1 Ibl,o.oeonling to Rim· 

!"'n (".,otdwlnh. Jlll"booeh,' 8. .. 1. 
~77. 1'1\ 19'1-233, and p. 10;9). 

lI ye ~ 1IIeril~ irl"~_ol 
1.(>I~rl'OUl"I"erplan"iol"""" 
\'cnted: .b~ ....... h".'and bo..le, 
.""'lUil~f"tlilca"dcrlb_""n .. h. 
IIQUf.m",,,,,,,.tAt .. (p.l99)th., 
. t.cdilfeUUI, ... idi .. ot',·beal~ 
1o .... dilfe'...,Uy.itb .... P""'\1O 
... It .,><1 e..-f..rtolisl"",. He 
~_I.'d.I'II...,lyt.f;ea1Iu.. 

,1>110_ from II", 1In~1I of ""~ 
....,.,I~ol ....... t •• bk-II w-o,,",,"," 
'_I'..w<le<,I.IIOll.idtn.b'~nWfto 
..... oIgral_ .... i .. lIi~iliBedby 
Ihoe_F1"OU ••• U.g lol&nu.. I .tale 
thlt fad. bect._ llr. A.~. Wi!. 
.:til _,''''* ,""" bLo noeU""1 
uperh" .. UIl 'Ovd_"'Ch",,,!. 

::r~~~£~~f~·~!~~ 
lh. WUlIOn .... Ii<l ... Illd .lIlh~ 
poIl~" ab,~t bylheeUCMi ~UUI~" 
".boIolutely uM .... Thi.lta 
eoD('hllik;".bichll .. ouid~ui'" 
_,. rigid prout 10 make me 10 
admiL 
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many flowers were selC'Cted for c~periment which pre­
!l('nl(l(l some rclllarkilule struct1lre; ami such HOllers 
dum reqllire insect-'Iid. TluUl Ollt of the fony.nine 
genern in the first list, abont tllirty-two IUlYe HOIl-eI'lJ 
which are Mymmetrieal or present somo rcmarkaul .. 
lleCuliarity; whilst ill the eeoond list, including apeeies 
IIhich are fully or moderately fertile \\hen inS(!Cts\\~'r .. 
excluded, ouly nbout twentY-<llle out of tho forty-nine 
are asymmetrical or present any rcmnrkublo peculiarity. 

Moo,l' of crots-jertilitatioJl.-Tbe most importallt of 
all the means by which pollen is carried from Ih., 
anthers to the 8tigm'l of the same flower, or from tlo\\er 
to flower, lire insects, belonging to tho orders 01' 
Hymenoptera, Lepidoptera, and Diplem; and ill some 
parts of tho world, binls,- Next in importallC(', bllt 

~,:£~ 1~:~:t~f~~I~iIE;' 
llling-bi.d. oertainly fcrtilf«o 
..nu.u pb.nb .'bleh an. sterile 
wilh"ot Iheir .Id; (}'ril~lIiHkr, 
'u.,["r.cit.'1870, pp. 214-3, and 
'J.I\, 1~i" r, Xal~rwl.oot.' ll. v,i. 
1"72,24,) LDng ........ k,dhrun_ 
IIling·bin.:b vi.,il lie no".,.. or 

~~~?J~~.F .r,:~ 
oI,\.<in\hp ..... ufln .. lIillegilimate 
__ .lnlhe"m<lm'lnn~r ... 

rr~lm;:~E'~'~~~~ 
~\.~er11o ... ~:~t t~OU~~i~;i,,:!: 
II .. Cotdil~ th.:Yl~'k the 
/<..1<;", .ud 1..eer1.Ul Ill. lIo~'",' 
«lie T.....,ul.: ilL X;"r1.I('''' 
)[" IXlt._ tl.em ....,~ln~ the 
Il<'''~n or )b"'V""ia .",1 Ery_ 
tL.rillll.,..,d Ihul they nrried 

~~ r,:,~~=el';,.,~ !;.,w:id ~ 
(""{""nld,,·!!. .... , •• ',fl"'''''I;.,''.; 

(Gould.'IntmduetiM "'lheT,.,. 

Ct;:!!~;;.!i6:~~: Il~'~~\'~'~-i; 
;S&t~r1.lbl in Si""ro.!I'ua.' p. I:l'J; 
'Journ.tolLmn.I;Oe, IJoI,.'<'L 
J;iii,I872.p.151.) .Iulay ... ,l,l 
Ih"'lon." .... inCh,Ie .. )hnn,. 

r':' I!;. J~~li~~.~wa ~~f~)!l"~ 
IL'~C bHon ... " ... d thft l al tl ... 
CapoorOood 1Inpo,l,IoI .... hI.i .. ;" 
fcrlJJJ.e<l by the X.~ .... ri"i·'''', 
Tkre...,.,,"rdlyhaadoulolt~.1 
ma1l,-Au.t""liau fIowen."" f.f· 
rilioedLythemauyl"'uey, .... kiu.( 

t:~".::".:;;::~~:~.::~(."~~ 
t"j{i.,.I&",hoo.llrit.-'-'r,t8.t: 
IhBlh(,bao"<>flenob;oe .. -fllth .. 
l....blndJiw.'eonflh.,h",oh. 
lor'gooo.l i<>riMor tI .. MoIn .... 
cn,'~"'" "(Ih Jlollen'" In X~_ 
Ztlll.u.t ID&Ily.""cill1e, .. of th .. 
.. hi""""" .'I .. ~~ ... I .• d II, ... , 
l" ... l.oolounl<\ .. ilb polle"r",,,, 
IMdo .. " .. or.n",,,lcmic.pe.;i.:~ 
nr.·uch.i,,:(t'otLO,"rran"CL 
X.w Ze.llnd h~il~te" "01. Iii, 
1~'O. P. ;:!,) 

2 D 2; 
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in a quite 8ubordinAte degree, is the wind; and with 
some aquaticilianu, according to Delpino,· currenl1lof 
water. The siwl)le fact of the necessity in many cases 
of extmnoous aid fOf the tmusportof the pollen, and th*" 
mally oontrh·9.Ilce8 for this purpose, nmdef it highly 
probable that .orne great benefil is thu8 gained; and 
this oonelnsion hlUl now been firmly established by the 
Ilro\'OO 8u~riority in growth, vigour, and fertility of 
)llantllof elOfllll'd pBrentageo,'erthoeeof self-ferti lised 
parentage. Bul'lfC Ibould al,,'aY8 keep in mind that 
11\"0 /IOmewhat OPJI06OO ends ha"e to be gained; the 
first and more important one being the prodnction 
of se«ill by any meaIUl, and the IIeCOnd, cross-ferti­
lillfttion, 

'I'he adfantagct derived from crCl8l..rert ilillftt ion throw 
a fl ood of light on m08tof the chief characters of!lo1fers. 
W e ('an thu8 undel'8tand their large size and bright 
<'OIOllrs, and ill somo Cf18('8 the bright tinu of the 
adjoining parts, luch a8 tho peduncles, bractere, evclI 
true leaves, lUI with J)oin&ettin, &c. By this means 
they RI'(I rendered conspicuou8 to insects, Oil the 8.'1me 
principle that alll\08t c"ery fruil whieh is de"oured by 
birds presents a strong contrast in oolour with the 
green folillge, ill order liIal it lIIay be seen and its 
~ freely di&'IClllinatOO. Willi 801110 flowers oon­
apieuollsDesII is gained at the expen80 e,'en of the 
r(>llroducth'e organs. as lI·jtb the l'8y-florets of many 
VOIllJlOllitre, tho exterior Bowers of Hydl'8ugea., and the 
t erminal flo.'en of tbe I!'oother-hyacinth or jUuseari., 
Tbere i, 11180 reasoll to believe, and this was the opinion 
of Rpnongel, that !lo.'era differ in COIOUf in acoordanee 
II-ilh the kinds of inaoeu whieh Crequenl them. 

·~.ItoDt.Atlebeno"·lllIlHftti",_,U.'Bot. Zeit"",,' 
IBiI,p.iU. 

© The Complete Work of Charles Darwin Online 



Cu,. x. lU;ASS or (;BOt;S-I'£UTII.l!'lATIOS. 373 

Sot only do the bright oolours of flowcrs llen'e tv 
allra('t in..oou, but dark-colourOO. atrmka and marla 
d!'(l often pl'C8('nt, which Sprengel long ago runintAinoo 
itrH.~i a~ guidca to the nootary. These mnrka fullot'., 
tbe ,"('iull in the l'ew.ls, or lie betwoon thcm. They 
lUIIy occur 011 only Olle, or on .11 e:lOl!pting one or 
mol'(' of tho upper or lower pcw.ls; or they may fonn 
• dark ring round the tubular part of tbe oorolla, or 
be coufined to the lips of all irregular flower. In the 
.·hite \'arietica of mallY nO"ll'ers, 8ueh Ill! of Digiwli. 
plirpurM, Alltirrhillvm mail'l, 8iweral apecies of Di'ln­
thu~, Ph lo:l, Alyosotis, Uhododendron, PeinrgouiulIl, 
J>rimula. and l)etlluin. the marks generally pel"!lilt, 
'll"hil~t tbe rest of tbe corolla lilUl become of II. pun.' 
.-bite; but this mny be due merely to their oolour 
Lein~ more intense and thna ICiJI readily obliterated. 
81lrellgel'. notion of the use of thew nlarks lUI guides 
appt'ftlt.'<I to me for II. 10llg time fanciful; for iU!JQCt~. 
lIithout lueh aid, readi ly disco\-er the nectary alld 
Lite holes through it from the outside. Thoy nlw 
llisoo\"t>r the minute Ilootnr-secrcting glande 011 the 
lti llules and leaves of certain plant&. ) Ioroon"!r, lOme 
Ii: ... I,itlllta, Incb &9 oertain 1101111ics, ... h..ich aro nut 
Ilf·<'Iurifl.'fOUB, have guiding marks; but ... ·e might 
perbapl e:lpect that IOlIle fe ... l,iants ... ·ould l(:tllin 
tra~'s or a fonner nectariIerous oondition. 011 the otba 
band, tbeae mnrks are much more common on lliyllllllCo 
trical 80wcrs, the entrll.llce into which would be RJl t t-u 
pu;u:le iu.8CCl4, than on reglllRrflowl.'ts. /:!ir J. Lubbock 
Iw alilO prow!(l that ~ readily distinguish colollf'il. 
and thst tbey 1086 much time if the position of boney 
.-bich they ha\'e once \"i~itoo be ;:1 the least changed.­
Tb .. follo"ll'ing C&itO affon!" [ think. the best evidellce 

• • llrlll,h Wild FJowen In .,J..Uu", io lnaect.o,' I'!;~, p. ~4. 
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thllt these marks hll'·c roolly been del"('lurlC<i in cone­
Jtltion l\ith Ih(' nectary. The two uJlJler petals of the 
t"OI\lmOIl Pelllrgoninm are thus marked noor their ba."e,;; 
1111(1 1 hay€, repE'lI.ledly obsen-ed that wilen the flo,,-cfj 
Hlr)" 8() lUI to I:oecomc peloric or regulnr. th('y lose their 
IJ('Cturics nnd al the 8ilme time the dark marks. 
WII('II the net'tary is only partially lloort('(l, ollly 011(-' 
of th(' \1]1I)('r pCIlllll loses its mark. 'J'hcrefore the nce-
1tlrYlllI\lthcSClLllltkselctlrlystnntiill8UmesortofdO>!c 
I't~lnti(ln to ono allolhcr; and the simplcst vicw is that 
Ih(l)" wcre dewloped togethcr (or a s~ial purlX»!e: 
tlw only ool\{"(,h·abl(l one being that thc marks flCn-eas 
( I gnide 10 Ihe neetary. It ill, Ilowe,'cr, cI'idt'nt from 
whnl hn IJecn already 8ilid, that inlK-'Cl& ("Quid disoo,·cr 
the ncct,lr \\ilhout the aid of guiding lluuks. 'J'lley 
lin' of s.:rri<>e to the l)hllll, ollly by aiding inS{'(:U to 
,.-j~it IlII(i lurk a greatcr uumLer of JlOII'(;nI ... ithin a 
~iH!II time !lHIIl would otht'rwiae be p088ibie; aud thus 
there will be a bett('r chance of (crtiliSfltion by pollen 
!Jrought from a distinct plant" and this \\0 kilO\\" is of 
pnrnmount import,mce. 

Tho odours emitted by f101\'crs attract insects, Ii.li I 
ha'·c observed in the ClISe of plants co\'ere<i by a muslill 
net. Nii.geli allixed artificial flo'llcrtl to bmllchCl', 
l'(·.:n ling lOme ,,-ith C8SCntial oils and leaving others 
uu .. ~-el\t('(l; ami insects ,,'ero attracted to the (omler in 
un unm6taKabio mnnner.- It 1I"01lid appear that they 
IIIlht be guided by the simultaneous aNion of sight 
!lnd 811\elJ, for M. IJlatenll t fOllnd thnt excellently 
1I11)(lc, but not 8Ct'nted, artificiall10wers nover decei,·ed 
them. It "ill be shown ill tho ncxt chapter thnt the 
Ro"ers of certain plnnts remain fully expt\udcd for 

hl:,'I~II~":~~\~'p~tde. NRlur· ~.::~?rb~~. A~\'aUwment of 

t'l'lOI.-.llnpQrtbel'""""h 
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da~'s or weeks aud do not atlract any insect.s; all(i it is 
Ilrobable that they Bre neglected from not baring B~ 
yl't secreted allY nectar or bccomeodorifcrous. Nature 
may be said occasionally to tryon a large scale the 
same experiment liS thfl,t by)1. PlatelHi. Not 11. ft'w 
flo,,"el'8 are both conspicuous amI odoriferous, Of all 
ro[onrs, white iB the pro\'lIiling one; and of white 
/lOWCl'll" cOllBidcrably larger proportion smell sweetly 
than of any other rolour, namely, 14'0 per eent,; of 
I't~l, only 8'2 per cent. lire odoriferous.- The fact of 
II. lnrger Ilro]lOrtion of wbite fiowel'8 smelling slI'cctly 
may depeml in part 011 those IIhich are fertilised by 
lIlothB requiring the double aid of oonsl,icllousnw in 
the dUBk and of odour. Most flol\'el'll which arc fer­
tilised by crepuscular or uocturnal insects emit thei r 
udour chicfly or uclusi\'ely ill the c\'ening, and they 
are thus Jcss likely to be visited and ha\'c their llC(ltlif 
Molen by ill-adapted diurnal insects. Some flowel'8, 
howel'cr, which arc highly odoriferous dej)6nd solely 
on this quality for theirfertilisalion, such as the night­
flowering stock (lleapcris) IIlId some species of Dnphne ; 
and these present the mre case of f10wen which are 
f .. rtil.i!ed by insects being obscurely coloured. 

The stomgc of n supply of ncchu in a protected pltlce 
is nlll.llifestlyconnccted with Ihe,'isits of in8CCta. &I 
i~ the pOBitiotl which the stamens aud llinils occupy, 
either pcnnanently or at the proper l»criod through 
their own mOl'cmcnts; for when mature they iu,'arillbly 
sland in the pathway lcnding to the llcctary. The 
ghllpe of the uectaryand of Ihe adjoining parts are 
Iikell'ise related to the particul.4r kindsof in9C(:U! which 
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habituftlly "i~it the Iloll'ers; this haa been "'ell shown 
hy 11 :Muller by hilJ OOmp!lrillOn of 10,,'land species 
which are chielly ,'isited by bees, lI'ith alpine species 
belonging to the same geDera which are visited by 
butlcrfti~· F lo9l'ers may a l.!lO be adapted to certain 
kinds of iUS\'CtJl, by &Ceretiug nectar particularly attrftC­
ti"6 to them,aud unattrncth'e 10 other k inds; of which 
factJ::pipadi,lalijoJiaoffersthem03tltriking il\stauee 
known to me, ail it is \'isit ed 6xciusi,'cly by wasps. 
Slrucluretl a lii() exist, Bueh $8 tho hairs within the 
corolla of the fo:tglo\'e (Digitalis), which apparently 
sene to exclude iulIOCUl that are not well flu.ed to bring 
l)Qllell from one tloll'er to aDother.t 1 1l(lC(J l18y nothing 
here of the endlcss contrivances, such 88 the "iscid 
glands attacbed to the poUen-w88iIeII of the Orcbidem 
and ABClepi8(llC, or the viscid or roughened etate of 
the l)Qllcn-graill8 of wany plants, or tbe irritability of 
their stamens wbich wove when touched by illsoots,«e., 
-ail 1111 these contri"ances evidently fnvour Or cWlUre 
et\Jl;8-fertiliSlltioll. 

Al l ordinary flowers are I!O far open thnt insects em 
foroo an entranoo iuto them, Ilotwithstandillg that 
some, like the Snapdragon (Anti rrhilluUl), ,·nriol.lS 
Papiliollll.COOliS aud Pumariaeoou8 flowers. af'O in 
flppearance dOled. It cannot. be maintained that their 
openncss isuooeuary for fertility, Ii.8 deilJtogamic flowcrs 
lI-hieb are permanently clOIIed yield a full complement 
of seeds. POUCII COIIWlUS much nitrogen Bud I)h~ 

• 'SatuN,' 187{,p.110; 187~ 

p. tl~~II~~.;!],!"'N!!~~r:i in Xi­

r:::I~n 11~~l.r~I~I~bl:= 
'Die Seh"l2n,llId de. llHUben 
1(eg<'"""l)erufCDft(ll'Ioi',I&:!t;.' 

~~:':::ili:;::,~h:t:'= 

.tc.-""""",,'he!\o)wcnt'nm~ 
_oI ...... lingor .. iDgI_ 
In_to, whl~h would _I tbe 
uectr.r.~I Jcl ... \beJdoool 
1Y'n""""IJ •• ...,.pon'"fromOlH! 
p"'n\ \0 ."",her, but onl, frow 
!lower to ft01<er on the .me 
I'laut.wou\ol <>uufcroo be .... 1l1 1O 
WeIJ>eelet. 
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Ilborus-thc two m()lt llrociolls of all the elements for 
the growth of planu-but in the case of mor;t Opell 

110" ,,111, a large quantity of pollen is conSlImed by 
pollen-dcvourillg insects, Rnd a large qUlllltity is 
destroyed dllring loug-continued min. With IilRny 
plallu thil latter evil is guarded ngainst, as fll.r at 
is poIII-ible, by the anthers ollening only during dry 
lI'entlll=r"-by the poeilion and form of some or All of 
the IletAI8,-by tb~ presence of hairs, ,\:c., and III Remer 
hM sbo""ll in his interetting essay,t by tile nlOvellleutll 
of the petals or of the whole Hower during cold nnd wet 
,,·eather. In order to OOllllK'nsatc the 1088 of pollen ill 
10 Illany ways, the anthers produce a far larger amcunt 
tban is ncc<'ll8ary for the fertilisation of the salllC flower. 
1 know this from my Oll'n eJ:perimenta on ll)Om«>a, 
gil'en in the Introduction; al.ld it i. still more Illainly 
aho.·n by the astonishingly small quantity produced 
by cleistogamic flowcnI, which 10ile none of their pollen, 
in oomparillOn ,,·ith that Ilroduood by the open flo"'en 
bonlO by the same plants; and yet this small qunntity 
8ulllcea fur the fcrtilisntioll of nil their numerous seeds. 
)Ir. lIassaU took pains in CIItimating the numix'r of 
Ilolltm-gmins Ilroduc«l by a flo,,'er or the Dandelion 
{Leolltooon), and found the number ~o be 243,000, 
and ill a Preony 3,G5-I,OOO.t A sillgle 1)lant of Typha 
llroduced 14-1 grains by \I'eight or pollen, and ft8 this 
plant is aucmol)hilolls with \'f~.ry small I)OUen-gmins, 

"lI •• m .. kleyob.c"ed 1n.1 
the ripll."Ulf!nolrye did loot 
doIo.,..bll.tk .. pt .. nder.beU­
,... i •• damp at_pIoere, 
.. billt OI.loer anu-. ~i~ 10 
lbe __ ~p .. nl"",'"theopeft 

::' ... df::f;Jfe.. I=!';',:! 
the Itlok,. .U,IM, .. hieb ... ,.. 
IltatbedlOkhoollJld..,Blhijj;b 

upl .. tl.lI.l ..... ploen3, durlnllh .. 
8 .. 1 8n~ ....... dry"'''' .Iter ... , 
wath",. 11.." a' 01.1..,., \, ..... : 
'.::" ....... _wlt-. .. ~ OD 1Ja,..· ....... .' 1873.p. 1!7 . 

t'rn..SebuWII,It&ld.eol'<ol. 
lma,'IS7S. 

t 'AuDalo uti M".. ol Yat. 
lIilit.'rol ... iii.IStZ,I,I08. 
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thei r number in tile abo\'e "'eight mUlit lu\\"e IJeen 
prodigious. We may judge of tbis frolll the following 
fl'cts: Dr. Blackley asccrtained· by all ingenious 
method,tilat in the throe follo\l-iug 8nemophilous plants, 
I' single grain-weight of the poUen of Loli,,,,, pertftM 

contained 6,032,000 graiIUI j the Mme weight of the 
pollen of Plan/ago la1l~ta contained 10,124,000 
grains; Rnd that of &irplU lactutri., 27,302,050 gminll. 
Again Ur. A. S. Wilson estimated by micro-measure­
mcntt that 8 single floret of r~'e yielded 60,000 pollen­
grains, 'II'hil,t one of spring whent yielded only 68(H 
grains. The editororthc' Botanical Register' counted 
the onlles in the flowcrs of W4taria linenti., and care­
fully estimated tho number of pollen-gmins, and he 
found thatforcach o\'ule there wcre 7000 grnills.t With 
l\Lirabilis, th roB or fonr of the very large lXlllen-grains 
are sufficient to fertilise an ovule; but 1 do not kno'll' 
how many grniIUI a flower llroduOOll, 'Vith Hibi.scuJ!, 
Kolreutcr found that si.xty grniIUI were neeessary to fcr­
tiliseaU thoo\'uics of a fl ower, and he calculated thll t 
4863 grnins were produced by a lingle flower,or eigh ty-
0110 timee too many. 'Vith GlUm urbanum, howe\'er, 
atWrWng to Gartner, the pollen is only ten times too 
much.§ AI \1'0 thull see that the open state of ,,11 
or(ti llary flowcrs. and tllo consequcnt loss or much 
l)()lICll, IIcccSllitllte the de\'elopmcnt of so prodigious an 
excess of this llrccioU8 sub!lanoo, why, it lIIay be asked, 
are flowcrs alway. left open? As many lliants exist 
throughout tho l"egelable kiug(lolll which bellr cieiHto­
!,"llmic flowers, there can b.n.rdiy be a doubt that all 

• 'Ncw Ot-rT.tlUI1l 1m II.,. 
Fe.~'.' 18;;. '" ... 

t • (}arden., .. ' CI"'DIIlde,'llan:b 
18jl. p. Si,~ 

: Quo&ed 1m '0""'. CbIOD..· 
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oll('n 110'll'e", might erusily hln-e OOcn ClJnl-crt(~1 illto 
c1"", .... loIiNl. 'fhe gradullted &Iep' by 'IIhich this pro­
('('fi conlll hlll-e Leen effl.'Ctcd lIlllY '* &e<"11 at thl­
pn· .. ·nt time ill Lcuh~ fliaoiw, Biophytu'll IM­
.'-'il·UlII, and severnl other pllluu. Tho IlIlSW(,f to the 
1Ib-)l·C queetion oLI'iollsly is, that with permlul('lItly 
dl):;('(\ flowers the-ro could be no Cf088 fertiliillltion. 

Tho fl"(>(lu(,IICY, nlmOlit regularity, \lith which pollen 
j..; transported by ill.sects frolll flower to flo'll-cr,oft(,11 
frlJlL\ n oollsidemLle distance, well dC8CtI'eB attentioll.· 
This is best Ihown by the impossibility in many {'/I.iI('S 

"r fIIi~ing b·o varieties of thela.me spedee pure, if tbey 
gtQ". at a.lllll'!ar togo.:ther; onl to this IIUhject 1 lhall 
l'n-.... nlly return; also by the many CII.IlC8 of hybrids 
, .. hieh hlll·caplJeared spolltllneoully Loth in ganlens 801111 
a Slate of II/Owre. With respect 10 the dislanee from 
whidl poll('11 is cften brought, no one who ltoruJ had allY 
(':Ipcriclioo "oulrl npoot to obtain pure l"lIbbog~, 
fOlr in~tllllC(', if II 1)llIlIt of nnother mricty grcw withill 
two or till·cc hUlIllrcd yards. An accurate Obserl"(,f, 
Ihe Intu )\fr. i\lMtCI"!I of Cjlllterbury, 118811red mc tbat 
h,' Qnce had his whole stock of se«ls" serionsly affected 
"'i lb IlIIrple OOstnnls," by somc plants ot purple kale 
1I"hich 1l0\\·"red iu a cottager's ganlcll at the disianooof 
halt a mile; no otber plant Qf thil mricty gro"ing ally 

"'~Io>~a(~~~;:t~I~ 
p.69)all\,Nlj{OOo.ley;oJ __ oo 

Ihi.o~lIibWtu""""'ri .. t. 

~7;~~1~=~~~~5:~ 
llo,,~ .... a",\ 1'0\ pollell from 
CIt",", J$o .. cn 0" thetr "till''''''' 

~~~,~tl~'tC~il:::; ~~""·I':a 
tl .... p'e "UQ,oo.(lt(lther lIo .. en 
~II:" ..,eMyfA ' ..... ·d ... After-

.. nil be (WMI1lw.i the Me<b of 
bolt. 1«.0: tho "" .. tn _hieb he 
b .. , f~rtiliald "ilh ..... b ... t .... i.lI_ 
iog.....,po-o.IIK'OIdLL.237_I •. 
"hUoI thate Itft tl> lhe " ..... ". 
p.oouOO)l!IO,l<,..;;lhal\.o,al_ 
"umber b~ OIIly :131; and Ihi~ 
"'''''lIiOforto.lt1I11f''1I1~'"~1Od 
r"" hylbe 111_"',"'" ',a'·illg 
"o'b.lullrioilOllled·1-. .. ·j"'lI 
\Ioe ... Ihn ...... cold ",Ut Il<m_ 
tiQuodraia. 
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nearer.- But the DlOBt striking case IO-hich hll8 been reo 
oorded is that by M. Godron,t who show8 by the Mturo 
of the hybrids prodll~l that Primlda grandijlQ'r(I. must 
ha,·e been crossed wilh pollen brought by bees from 
P. ojJkinruit, groll·ing at the distance of above twO 
kilometres, or of about one English mile and /l. quarter. 

All Ihoee who 1I11I"e long attended to hybridisntion, 
insist in the atronge&:tk!rlllll on the Habilityof castrated 
flowen to be fertilil!('(} by pollen brought from dilltant 
plantil of the same 'pecie8.~ The following CM6 ahows 
this in the clearest manner: Giirtner, before ho had 
gained much experience, castrated and fert ilised 520 
i1oln~n 011 ,·arious SI)(lCies..nth ))()Ilen of other gellcra 
or other SpeciC3, but left them unprotected; for. as he 
say!, he thought it a laughable idea that polleu should 
be brougllt from flowers of the saine species.llone of 
which grow nearer thun between 500 sud 600 yards.§ 
The result 10-118 that 289 of these 520 flowers yielded no 
seed, or none that germinated; the seed or 29 i1o'n'rs 
produced hybrids, such as might hM·o boon eJ.:pected 
from the nature of tho )lollen eml)\oyed; and IMtly. 
the see<1 of the remaining 202 flow(!J'!l produood per-

• M •. w. 0. ll ....... U .. ~lht 

~o::- :t!u~ve:..:t:~::) ;rt~ 
~H~~:of..::=~:::)H~k'::~I; 
toth.l.t1ee. ...... tM"'f" ... ,1.a 

!l:: L': ~J::' .~t:.:I::i:~ 
l.land In De .... eDt ..... t"' •• t 'be 
d~tanoo 01 h.lr .. mile &om .. n1 
1,1_ ... be ... till_ ph.nl pw: 
• :<;",,,,,,,,' Ih11, I'- S!l~. 

f'l\eo'QedetSe.X .. L'I87$, .", ; tw,r. ... I...w-,the .......... b 
by Herbu" 'A.......,.m,I_,' 
ltl37. p. $-19. AI." (;.rtn~r'. 
dl'OllgcJ lW.IOtlIOJIl.bi"~"j«1 
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fretiy pure )llauta, 110 that these flowers must hlLI·e 
bet-u fertili.ted by pollen brought by iIl8CCU from II 

di$tanoo o( between 500 and GOO yam· It is of 
course JlO6iIiblo toot lOme o( these 202 Oo~'ers might 
hal'c been fertilised by pollen left accideutally ill 
them wbeu they were castrated; but to Ibow how 
improbable this ii, I mny add that Gartner, during the 
nextcightcen years,castrated no IClllthanSQ.l2fiowers 
and hybridilOd them iu a eJ08e<l room; find the seeds 
from only ~wenty o( these, that is considerably less 
than 1 per oont., produced pure or unbybridiaed 
offililring.t 

}'rom the I'arious (acts now gil'en, it is ovident that 
most flowt'11I are adapted in an admirable man ncr (or 
uou-rertililllltion. Neyertheless, tho grooter Dumber 
Iike~·ill6 IIretM'!nt structures which aro manifestly 
adapted, though not in 80 striking a manner, {or self­
fertilisation. The chief of these is their hermaphrodite 
condition; that is, their including within tho SAme 
corolla both tho malo and femalo reproducti,·o organs. 
These often stand close together and nro mature at 
the &aDlO timo i 80 that pollen from tho &arne flower 
Ctl.nuot {ail to he depo!lited at tho IIr(lper period on the 
stigma. There IU'(I also \"Iuious details of structure 
Idapted {or telf-Certilisation.* Such structures are 
bc.it shown in those curious eases di8(.'Overed by H. 
1l1iller, iu whieh a species e1Lsts under two forms,­
one bearing collspicuous flowers fitted for cf08.S..fl!rtiliBn­
tion, ami the othl!r smaller flowers fitted for self-fer-
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tiliaation, with many paru in the Jatter alightly 
modified for thi! apecinl JlurJl08e.-

As tll-O objee18 in IDOiIt l'e8pect8 OJlIKl8ed, Ilamelr, 
cl'06S-fertilisation and self-fertiJiaation, ba"e in mlllly 
eases 10 be gained, 11-1' ciln understllild the (l()-('xist("II("e 
in 110 mally lIoll-el'!l of structures \\hich appearnt first 
sight UIlIlc<''('8l>{Irily comlliex and of an oJlpo8('(l nallln'. 
We cnuthusund('l'!Italldthegrellt ooutrast in slructllre 
between t'icislognmic flowers, whieh lire ado.J)ted exclu­
si,'e1y f0r self-f('rtilisation, and onlinary f1ollel'8 Oil the 
SIlme Illnnl, wbicb are adaJlted 110 lUI to allow of at ICflst 
OCCfllIional efOll-fertilisatiou .. t 'rhe former are always 
minute, eumpletely closed, with their l)('tal8 more or 
leu rudimentary and lle,'er brightly oolouretl; tilf'y 
never 8t';erete Ileclu.r, ne'l"er are odoriferollll, ha"e H'ry 
sDlallautlll'rs \I-hieh produce only a few grainso( poUeu, 
and tllt·ir stigmas are but little de,·eloped. .Bearing 
ill mind that 80me flowel'i'l are croes-fertilised by the 
wind (called anemophiloW! by De1Ilino). and olhcl'i'l 
by insecta (called clltomopllilous). we CIUl furtber 
ulidershUld, R8 ,,-as pointed out by me fK'n'nd yellT'S 
ago,: the great contrast in nplJeRTlllIC& between tbese 
t,,·o c11U111C'1 of Aowel'i'l. AnemoJlhiloll8 flow('!'8 resemble 
in many respects cleistogamiefloll618, but difrl'r will!'ly 
in 1I0t bl:iug closed, ill llroducillg an cxtnUlnliliory 

• N.IQ.N.'I8i3,pp.H.U3. 
t l'rI .. amll" hM d~ond 
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amount of pollen .... bi('h ill ,,1 .... ")-1 inrobf'l'Imt, find 
ill tbe Itif.,.ma often heing Itlrgcly de,-eloped or 
I'luIllOlle. We certainly 0,,00 tho beauty ami odour of 
our JlvlIen (lnd the storngo of a lnrge SUPIJly of hOIl"Y 
tothoexistenceofin!!OCtlI_ 

Oil tIl' Ikl(Jtioll l«wtJeIt 1M SJrudllr, ~1Id COIU~IlOU~ 
_ of Pl_', tM I'ilit, of 1nMJt:U, aMd 1M Adem,· 
1<.l:JCI of Oroa-ferlilUalwtt. 

It hM already been ShO .... 11 that there il 110 dose 
relatiou bet .... eeu the nnmber of seeds l)f1xlueed by 
tlo .... tr8 when crossed and ilClf-fcrtilised. and tho dcg«'tl 
tu whicb tueir off~priug fire fllTected by tile two IJro­
to('~i!l:S_ 1 lun-a also gi,'en reasons for belic,"ing that 
t be inefficiency of II pIRut'. own pollell is in mOllt east>s 
.n ineidental result, or h&.ll not been 8peeiall~'acquired 
I"r Ibe sake of pren~1l1illg self·fertilisation. On tha 
lIlhflr hflnd, Illerecan hardly be a dOllbt that dichogamy, 
.. "hil'lllJro\"lils according to Ilil<lobrnlld- ill the greawr 
IllUllbtor of spooiea,-thllt tho heterostyled condition of 
('l·rtain plllll t8,--811d that many mccilo.uical structures 
-1111.1"0 fill been acquif(!(l 10 It!! both to check self­
fl°rtililSlltion ami to fal'our eJ'\)8ll-fcrtili"a,tivll, 'I'ho 
Dlf'Il.Mfvf favouring cross-fcrtilisatioIlIllU:;t h lWeUt:CIl 

lIC<J.uirt.1 bcroro those whkh Ilf(',"ent self-fcrtili;;ati"n; 
&II it would mauif{'!ltly Uo iujuriolls to " plBlIt 1hat 
its stigma shou1<l fuil to n..'(.'{'i,"o itll 0\\1\ 1'0\1('11, 
unll'llll it had already bc<..>QlllC \\(,lllldapted fur rocch'­
ing pollen from another individual. It shou l(l Ix> 
oLilc..,"cd Ihat many pluuts still pos:sess a high poll°l;'r 
of 8€'tr-fcrtilisotion, although their ftowel'9 are excel­
lently OOIlSlrncted for erou-fertilisatiou-for ill.ltance, 
th.....e of many papiliollilCOOus species. 
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It may be admitted as a.imOfit certain that 80me 
structures, such u a narrowelollgated nectary. or 11. 

long tubular corolla, have been developed in order 
that certain kind! of illSOOu alone should obtain the 
noctar. These insecta would thu! find II store of nectar 
])reserved from the attacks of other insects; ami 
they would thus be led to "iait frequently such 
I\owcrs and to carry pollen from one to the other.* 
It might perhaps have been e:Jpected that )Ianta 
ha\'ing their flowers thua peculiarly constructed would 
Ilrofit in a greater degree by being cros.."OO. than 
onlillary or simple Howers; but thia d0<!8 not seem 
to hold good. Thu9 TTOfJItJOl,,,,. min", ha.8 a long 
necUiry and an irregular corolla, whilst LimMrtlhn 
d&uglarii hu a regular Ho_er and 110 Prollef nectary. 
yet the el'Oll8ed lIoedHngs of both 8pecies are to the 
self·fertilised in height u 100 to 70. Salvia coecinta 
has an il'l1'gulnr corolla. with a euriou8 all paratus by 
which in.sects depresa the aurnell8. while the flowers 
of fpU!DOOR are regular; and the eroued seedlings of 
the foml{~r nrc ill height to the aelf-rertiliaod u 
100 to 76. whilst those of the lpomrell are u 100 to 
77. Fagollyrum is hctefOlltyled and Anagalli. oolliM 
is hom08tyled, and the crossed seedlings of both &re 

in height to the self-fertilised u 100 to 60. 
With all European plant.'!. excepting the compara· 

u\'ely rare ancmophiloUJI kinds, the possibility of 
distinct individuals intercrossiog depends 00 the 
"igilS of in.secu; and H. Muller hlU!l I)roved by his 
n~lU!\ble obaervatioll8, that large oollspicuoUJI RoweI1l 
are visited much more frequently and by many more 
kinds of inllCClII, than are small inconspicuous flowers. 
He furtller remarks that tho flowel'll which nre rarely 

" See Ih. l .. terftU", w..U8$Ioll u .. thlllllbjoct by IL Hli-lle., 
• Die IJel'nw:hlWl;; b.. p. ~Sl. 
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yisited must 00 capable of self-fertili&ltion, otherwiiW 
Ihey would quickly become extinct. · There is, how­
e,"er, some liability to error in forming a judgment 
on thig hood, from the eJrtreme difficulty of nscertain­
ing whether flowers which are rarely or nover "isiled 
dunng the day (as in the al)(H'e given case of Fumari(l 
Mprec1ala) are not visited by small nocturnal Lepi­
doptera, which are so numerons aud are known to be 
5trongly nttro.ctcd by sugaT, t The h,'o li8b! ginm in 
the early Ilart of this cha]lter support Muller'8 con· 
clusion that 9mll. Il ll.nd incollspicuOIlll flowers are com· 
Illctely self·fertile; for only eight or nine out of the 
123 species in the two lists come under this head, and 
all of these were proved to be highly Certile when in­
sects wero excluded. The Ilingularly inconspicuous 
flowers of tIle Fly Ophrys (0. mutcifera), as I haye 
elsewhere ShOWll, are rarely "isited by insects; and it 
is a strange inslance of imperfection, in con tradiction 
to the ahowe rule, that these flowers are not self-fertile. 
80 thut a large proportion of them do not produce socds. 
The OOU\'erse of the rule that plants bearing small 
and inconspicnous flowers are self.fertile, namely, that 
pllluts with large and conspicuous fl owers are self­
awnle, is far from true, lUI may be seen in our second 
list of spontaneously self-fertile species; for this list 
includes such species lUI l p0tn«4 purpurea, Adonif 
ftlimli .. Verbattulll tli4pnu, Pi8U1Il aativlJm, LathyrtU 
odoratUl, some speciea of Papaver IUld of Nympb~a, 

andothcl'll. 
The rarity of the visits of insoots to small ftowel'll, 

• 'Befrud'\UDg,' &c., po t26. oGlled(l. of Noctuoo, oome "~rr 

·~.tl~n~~e~t4:SqOOltioD by ~.:!..I~ .. ~trft.;.:=:~'7h.~~ 
IIIt,lbeedilorof ... cn~tomoIogiW' Weekl,. l nteilige...,.. • .' 
joIInItJ_ri_-"Tbe Depr..-.. 1800,p. I03. 
....." .. ilD()\(ItkI ... too .. ery 
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i1001J not <1"1)('1111 altogether on their inooll~picuOIlSIlC!8, 
bllt likl"lriscou theabwnooof IIOmcsufficiclltflttmction j 
for the f1o"e~ of Trijoli1l.J1I tJrt:'ImM are extremely 
8!Unll, yet are incessantly \'uitc<l by hi\'c fmd IlUmLI~­
hee!!, flS arc the small and dingy ilo\\w!I of the 
fUlporngl1~. Tho flowers of liliana cymbalaru. nre 
small alld not very conspicuous, yet at the proper limo 
111('Y MO freely visited by hive-bees. 1 Dilly add that, 
Q(·oordiug to Mr . .Bennett,· there i8 another find quit( 
di~tim'Lclassofl)lantg which cannot be much freqllcnw: 
hy infleCts, as they flower either cxclusiwly or often 
(luring the "inter, (utd these ~m adRpted for &elf­
fertilisation, all they shed their pollen before the Howers 
l'XpIUld. 

'1'lInt many flowers have \.Je(-n rendered oonspicuoWl 
tor the IIRke of guiding ill8eCt/l to them is highly 
probaOle or almost certain; but it may be asked, haw 
other flowers been rendered inconspieuoull 110 that they 
may not be frequently visited, or ha\'O they nlerely 
rctltined II former and primiti\'o condition? If a plant 
wcre nlUell rcduced in sille, IlO IJrobably \I'ould be the 
flowers through OOlTdlltoo groll-th,aucl this may possibly 
~uut!orllOruecascsj but the corolla, lUI I hR\'e else­
",-here 8i10""n (' Differcut Fonns or Flowers,' ISH, p. 
143), il IlIIlO liable to be greatly rcduood, through the 
tHroet action of uufavourable climate. Sizo aud roloor 
are both extremely variable characters, and it can 
hardly be doubted that if large lind brightly-ooloured 
flowcrs were advantageous to any apooics, these could be 
ft{.,<)uired through naturnlll(llC(!tioll within a moderate 
lalJ8(l of lime. Papilionacoollll flowers tare manifestly 
constructed in relation to the visiu of inllCCtlI, and it 
SOC'1lI8 improbable, from the usual chamctcr of the 

• ':s. lu .... ·1869. P.11. 
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~rlJuJl, thllt the progt'nitoTli of tho genera \'i"ia nnd 
'1'ritoliulD I)roduood 8u('iI minnt\' and U1Hlttnu·ti,'e 
£."".1"11 aa tbOOM) of V. hirtuta aDd T. ~mlJ('1tI. WI." 
are Ihm led to infer that 1101\10 plallts eitlier Iin,'e nnt 
h'lIl Ihpir "OIlCrs incrcasOO in siz(', or hayo actually 
ha<l them reduced and purposdy rendl."f'l'(l incon· 
~i'i<-II'l\lS, 110 tlull lhe~' are now but little \'i"il(.J b~' 
ill_ "'~ 111 (-ililer case they muat .180 blne acquired 
or n'lained a high degroo of aclf-fertility. 

If it becume from any calL'Je adl'alltAgeoU! to a Bpe­
rio t.) ha,'e ilJJ capncity (or I112'Ir-fertllisatioD in('reased. 
"II.'"" is littltl dinicuhy in belic"ing thu this coulll 
f'I'II.oIily be efToct.OO; fvr three C/l8Cll of I,iatiUl mr)iu~ 
ill 5u,-b a mallllcr aa to be IUnro fertilo II itb tbdl' Oll'O 
p"lIlll than they originally lI'cre, occurred in the 
t~'lIf',o' of my feW' el:IJerillll."lIU:, MIIIl."iy, v.-ith llimuluB. 
ipOlll<Cll, and Nicotiaun. Nor is thcro any reallcm to 
d,'uht that lIIany kin<1s of plauts aro capeLle under 
f;iI"JlU&bl e cil'('ulIllIt.anC(!6 uf proJJRgating thclll!l('h'e« 
f ,r "cry many gellcmtiona byeelf-fcrtili..!ati"n. 'fbia 
i~ tht' enso willi tho \'aricti(J8 of Pilulll lalit/lUll find of 
LIIJ'9rtUrxioratu. which aroculti,·ate.1 in Enghlll,l,an(1 
...-ilb Ophr!l' api/em and IIOme otber llIRllll! in A statl' 
(,Of nature. Ktl\·l."rthcleu, most or all of these Il1all1.>; 
n·\<Iinstrul."tut'Cllinan eOicient state lI'hie1l Cflllllot lK> 
of the least \lie except for CN!I8-fcrtiliaation. We haYj, 
alto "" .. n reG.Ikon Ul 8W1I:M'Ct tllnt .. 1f-fcrtili3lltion is in 
.,me l)('(!uJjur manner bt-ndlciul to certuin l,lantl: 
but if tlli& be frlllly the I'll.I!I.", the ocnefit thus dcri\'C(I 
i.o tar more than coullt('fhRlllllood by a eroM lI'itl! • 
,,,..tJ stock or .. ith •• Iightly different \-.riety. 

X'Jtwith&tanding the I)("'eral oonaidemtiun8 jnst 
... Imnced. it lIN!Ill9 to llIe higilly improbnlJlo tbat 
pJ.nta bearing small and incon8picuons f1o .. f'f'II hft\'e 
bt.:-n or ahoult! continue to be Bllbjected to lielf-
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3&8 MEANS OF CROSS-JlERTILISATION_ Cltn_ X. 

fertilisation for a long IICries of gen(>nltion!. I think 
80, not from the c,-i1 which manifestly follo'll1l from 
seir-f(>rtiliSltion, in many easea 6'-(>11 ill tho tim gene­
mtioll, !\iI ,,-jth l"iola tricolor, Sarothamnu8, Nemo­
phila, Cyclamen, &c_; nor from tho Ilrobnbility of the 
o\il increasing after sc,-eral generntiolUl, fOf 011 this 
lattor head I IlIn-o not sufficient evidence, owing to the 
lIlanner in which my experiments were conuucted_ But 
if plants hoorillg small find inconspicuous ilo"-ers were 
not occasionally illtercrossed, and did not profit by the 
Ilroccss, all their flowen wOl1ld )lrobnbly have been 
rendered cleistogllmic, as they would tilul haxe largely 
benefited by ha.,-ing to produoo only a Ima.lI quantity 
of satelY-llrotected pollcn. In coming to this con­
cllliion, 1 00'-0 OOcn guided by tho frequency ",-ith 
"-hieh lliants belonging 10 distine\ orders bave bren 
rendered cleistogamie_ But I cun hCtl.f of no instance 
of a spocioa with all its flowers rendered permllnently 
cleistogtlmic. Loorsia makes tho nenTCflt approoch to 
this stlltO; but lUI already stated, it hlUl been known 
to produco perfoot flowers in 0110 port of Germanv. 
Somo other )llanlll of the cleistogamic cl888, fOf inlltllnoo 
AlIJlicarpo, have failed to produce perfect tJo1\-ers during 
IICvoral yoors in a hothouse; but it uooe not follow that 
they would fail to do flO in their nath-o country, any 
morothan witha VIJndellia and Viola, .-hieh .-ith mepro­
duood only eleistogamic tJo"-era during eertaill years." 
Plant3 belonging to this e18.111 commonly bear both 
'kindt of tJo"-ers every season, alld the penC('\ flowers 
of Viola «lIliM "ield fioo capsuloa, bllt on ly ... heD 
visited by bees. We han~ also 800n thntthe seedlings 
of Ononu fllinutiuima, raised. from tho perfect flo,,-ers 
fert ilised with pollen from another plant, wero fioer 

• 'f};c,._&regl~enlach_riILof"'1'DlflCreliltronuofFIowen.· 
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than those from self·ferti1i~1 flowers; and tilla ~1l3 
likell·il!O the CIIII6 to a. certain extent with VandelliR. 
As therefore no species which at one time bore perfect 
though small Rud inconspicuous flowers has had all i!s 
flowers rendered cleistogamic, I must believe that 
plant! now booring small nnd inconspicuoull fl oll-en 
!,rofit by their sti ll remaining open, 80 as to be ClCCa' 
sivnally intererossed by intKlCts. It has been one of 
the greatest o\'ersights in my work thnt J did 1I0t 
clJlerimcntiso on luch flowers, o~-ing to the difficulty 
of fertilising them, alld to my not ha\-iug Il0011 the 
importauce oftbe subjoct.-

It Ihoul(1 bo remembered that in two of tho C/lSeIl in 
..... hich highly self-fertilo \-arieties 8111'eared RUlongit 
my experimental plants, namely, with Mimulu8 ami 
Nicotisna, luch varieties ,,'ere greatly benefited by II. 

ClOd "-ilh a fresh stock or witll a alightly diiTerent 
variety; and thia like ..... il!O was the case lI'illa tbe 
cultivated. mricties of PiIu,,, IIRtiwm aud Lathyru. 
OIkwallll, which ha\-o been long llfOpag"ted by &clf· 
fertilisation. Therefore uut il the contrary is distinctly 
proved, I mll8t belio\'e that 88 a geneml rule 1I1I/l1I and 
ineoDJpiclIOIlS flo~'ers arc occasiollally intereroased by 
illMleu; and that arter long-oontiDucd 81M-fertilisation, 

.':"S:k1ofb&1lI~1or~ 
nl..ntoel'la,rorth~,. ..... laid by 
1I.)lQJ!er('De{rucbwDg:p.43t) 
IO be uu.U....,li~61<11..-'" rrom 
lIOI_rellllg'-",DOtprOOuc;ng 

~S2!~?~ 
II...uo.d .. V.n.Rb,· 196.i,p.7'1), 
1loe ... >etl.oI"IoI ... ~ 
etIM_"","(.pee!.of.;ol,.. 
... jdo_, .. I«'<' ..... "" .. II...,. 
...... I,I ... I6d ...... ""'lher:but 
I' ..... ',Ib& ............ be ... llhal 
Ilk ........... ' ul<i=!c '1_;"'" 

O"lbeotherb .... l,thelo.e .. of 
the_"'''''JIO'&w(8.tllber,_, 
t!"""hlbeydo""'~neew 
( K it .. , '800eululIg der S, .. kt.­
rlell,'I833.p.40,.ydOllIlIl"tbe 
'-""".I,ltrool •• iTIOOIl.plc""" ••• n<.l 
they ..... tomel;ms ~;';t('ol by 
1)lpw.(YlIllerjaod, .. 1 bo. ... 
-. by b......ble-be-. nut 
_ull("'lOOltdhl'O..,Ieofn' 
Cb~' I~P.I83)f.oII"" 
Ih&t_oIt!oe"*,,,"tieodi,Ju,,' 
btar .-0<1 .. !ku krUliled ."b 
I'"I"-"tfroml.beoameftriel;y.bal 
.,.,. WIlle .ith lhal from an­
oth~r • ...;ely. 
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300 lfEJ.~S OF CROSS-f'£RTlUS-lTION. 

if they are ct'l.l8llCtI wi th pollen brought from a )Jt.lIl t 
growillg ull,IN IIOlilewhat different oonditi()H~, or 
uel!Cended fl\>m oue thus growillg, their off~J)riDg 
would prolit ~r('lIt l y, It cannot be admitted, under 
our present st.lte of knoll'lcdgt>, that sel£·fcrtiliSil lion 
oontinued during m8ny 811~i\'e generations is en'r 
tho moot bcllCUcial method of reproduction, 

The Mem" 1rhkh !aVQur or e!lhre NOIre,.. bet'ng Fr. 
liliwu:itJ. Pollt"4JronJadi~finct Plant.- W o hllw!seen 
ill fOUfCil&'l that seedlings roi"ro from II ef\ll\$ !x-lw(-t·n 
lit)w{'rs 011 th(! SlUM plallt, {,,'{,II on planl3 appearing 
distinct from h,wing been Pf'O()(Ignt«\ by stolons or {'lit ­

lingll, were not superior to 8C('(llings from sclf-fert ili!«'lJ 
U()IH:rs; and in a fifth cns!' ( Uigitalis) 8upt:'rior only 
in II slight dt'gn>e_ Tlwrefnre we might ('xl)('Ct tbnt 
with plants growing in 8.11141\) of nature a CfO!'lI!Jt'jll{'O'n 
the ftow{'rs on di~tinet individuals, and not mCr('ly 
IJCt\\'!."en t he flo\\'{'n! 011 tho 8Ilme plant, wonld g{'uerally 
or often be cff('Ctcd by somo mC(lliS. T he filct of 0011 
Rnrl of some Dipwm vi~iting the flowers of tho MIDI:' 
species ns long M they Mn, instead of ))romiJJCnoll~ly 
,·isiting YariollS Bpecies, fn'·Ullt'II tho inU'fCl'08iIillg or 
distillct plants, 011 the other hRnd, ill9C(:ts usually 
Bearch a IMJ,"O lIumber of lIoll'('f! on the SIUIIO plant 
oofore they /ly to another, nntl this is 0PlJOll{'(! to ('J'OIIS­

f<:rtiliSiltion. The extraordinary number of flo llers 
which l.>ee!I are abl{' to search withill a Yery short Bl)ll('e 
of time, as will 00 shown in 0. ruture chapter, incrt""''' 
the chance of cross-fertiliSRtion; as does tho f*1 
thnt they Rre not able to perceivo wi thout enteri ng a 
/lower whdher other bees have exhausted tho lI('Ctar, 
leur instan('(', 11. i\hillt'r found· that four-fifths of tne 

• 'Dic.I\o:olnIorh\U"J;:,' to. I' SII, 
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d.."n·nJ of Lamillm a&m which" hnmlJle..boo \'iJliW 
bB,liN'('1\ 1l11\'Bdy exhall3ted of their "cetar. In order 
thll! di"lind plaut!! ahould 00 iutcTCro.;a(.'(l, it is of OOtITllll 

iu<lbl,,'nlllli.ll' that two or more iudh'i,hlftl! ahonl,l groll 
uea.rulloanothcrj Rlidthisi8gcllerallYlhel'aIM'. ThUll 
.~. do l'nl1<1ollo I\'lIlnrka that in R8C(>lIding 8 1ll011ntain 
t he' intli"i,lunl$ of the SIlII\O specie8 do not rommonl~' 
di"I]lI":llr nellr its 11pper limit quite gradually, but 
mlher abruptly. Thig fILet can hardly be explnilloo 
Ly the Ilnturcoftherouditions,astbesegraduntonllny 
in 811 iUiCusiUlo UUlnner, aud it probably depcnds iu 
Luge IlRrt on Yig\Jrou8 seedliugs being IlrOOU('('() ouly 
Ail higb up the mountain as IlUlny indh'idu8L! call 
.ul,~i"l togctlu:-r. 

With rctpcct to dioocioua planta, distinct illdil'idual'l 
mu.;t alll'aya fertilise each otber, With mOIlQlCiou~ 
plalltll, 118 pollen has to be carried from /lO\\'{'l to /1011 cr. 
there lIillalll'ay. be" good chanco of ite being carrk>d 
(rom 1)/lOut to II/aut. DclpiLlo hll8 also oloecn·oo· tho 
curiou~ fact thnt ccrtuin iudividuals of t ho monoociollll 
waluut (JW;lIl'" regill) 8ro protl'rllndrou8, and otheril 
I'roterogyuou8, And Ihcso lI ill reciprocally rertili'lO eaell 
oth,·r . .&. it i.lllritb thooommounut(Cm-y/ut4t'fll4Na).t 
and, "hat i. more surprising. ,,-ilh lOme few il('r4 
maphrodito piants,a8 obeelTed by Tl. Mullcr.t Th('!llj 
iat\C-f pl811u cannot fail to act on t'tICh other Iikll 
,Iimufphic or trimorl)hie hetefOoltyled 'pedes, ill which 
tilt' union of two individual! i.ll 11ecetooary for flill 
lUI.l llormal fertility, With ordinary hf'nll8phrodito 
lpOCil'il, tho expansion of only s. few/lo\\'ellat the IIIlIllO 
timo i8 olle of tho SillllJlest mealls lor fal'ollring tho 
illtcn'~ i llg of distinct indh·idu81.11 j but this lIoult! 

• • LTIL <>-nw.lonl,' .t~., ""rt : 'Die lldrucht""!1'; .to. "po 
1lr-.,i.p.:l:I7 ~"-l,:l:I9. 

t·S,I"",,'II'i$,p.:!(I. 
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reDl\er tlie plant!! less consJliclIoua to insecta. unleu 
the flowen were of large size, &8 in the case of se\'eral 
bulbous plants. Kerner thiuh· that it is for this 
objf'Ct that the Australian Yillani" parnamjulj" lIfO­
UDI.'e8 daily only a siogle HOII·er. .Mr. Cbce&eman also 
remarks,t that as certain Orchids in New ZoolAm! 
which require iuscct-aid for their fertiliaution bear ouly 
a single flower, distinct plants cannot fail to iutercroes. 
80 it is lI'i tb the American species of Drosel'll,: and, l!.3 

1 hear from ProfC880r Caspary, with water·lilies. 
Dichogamy, whjch pre\'ails tIO extcusi\'cly throughout 

the Yegetable kingdom, much incrct\8e8 the chance of 
distinct individuals interorossing. With protemudrou.'l 
s1'l('lei08, wbich are far more common than pro­
Icro!tyIlOU~, the young HOII"cnl are uclulIin·ly male 
in runNion, ami the older once exclusll'cly female; 
IlIId 118 oc-es habitually alight low down on the spike!! 
of floll"Cr1l in ordcr to crawl upwards, they get dusted 
lIith pollen from the upper flowers, IIhich they cany 
to tho Btigmll8 of the lo,,'er and older flowers on 
the next spike which they viait.. Tho degree to which 
distinct Illan18 II-ill tbm be intcrcrouod depends on 
the number of spikes in full floll-cr at the 8/l1ll0 time 
on the 8/lille plant. With protcro~yIlO\UI lio"'ers and 
with depellding racemes, the manlier ill which insectll 
visit Ihe floll'ers ought to be rc\'crscd ill order that 
distinct plants Ihould be intcrcroMe<l. But Ihill "'hole 
subject requircfl further illw~tjgntion, fill the grf1l.t 
imporlauoo of eroeses between distinct imli\·jduab, 
instead of merely betweeu distinct f1011t!r\I, hng hitherto 
beell bartlly recognised. 

The Com lete Work of Charles Darwin Online 



c...,.,x. PREPOTENT I'OLLES. 

In IIOme few cases the slK!eial movementa of certain 
of'!,"ftns almos' ensnre 1)OIIeD being carried from pi/lilt 
tv 1,lllnt. Thus with many orchids. tho polll'll-inlUl8('s 
artl'r bcooming attoohcd to the Il('sd or probollcis of an 
insect do not movo iuto tho llropcr position for striking 
the stigma, until ample timo haa e lapsed for tho insect 
to fly to auother plant. With Spiranlha autumllali., 
th{' polll'ooUlft88C8 canoot beapplied to tho stigma until 
the laooUum. and rostellum have moved apert, and 
this mO\'ement ~ very alo"'.- With Po«KJ~(I lra­
graM (0110 of the Hubiacero) the88me cnd is b"ftincd by 
the movement of a specially oonstfllctoo slamen, a~ 
dCllCribcd by Fritz Muller. 

Wo now oorne to a far more geneml ami therefore 
more important means by " 'hich tho mutual fertilisation 
of distinct Illanta is effected, namely, tho fertilising 
IlOwer of pollen from another \'lu1ety or indiyidual 
being greater than that of a 1)lant's o,,'u pollen. Tho 
limplen and best known CIISO of Ill"Cpotellt action 
ill pollen, though it docs 1I0t bear directly on Ollr 
present suLjoot, is that of a plunt's own polJell over that 
from a distinct species. If IlOllen from a distinet specietl 
be placed 00 tbe stigma of a castmted flower, and then 
.f'«or tho interval of sen!ral hOlln, IlOUeu from the SIIm~ 
speeil'tl be plllCed on the stigma, the effectl of the 
£'mucr are wholly obliterated, excepting in fJOmo mm 
CIi.l;CtI. If two "arietiesare trootc<l in t],e I16mo manner, 
the result ill ana.logous, though of a directly opposito 
nature; for pollen from any other variety is often or 
geueru.lly prepotent o,'er that from the same flower. [ 
lIili give lOme installces: the IlOl1en or Mimu/", luitlolJ 
regularly falh on the stigma of ita Olm flower, for the 

· 'TlJe\'.rioutConlrl~ Ordlldoarefertil;..L'hte<!lt. 
btwl.lch Brlli.h and F~gtI p,I2!i. Seooododit.l877,p.lIo. 
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Illantia highly f{'rtiie when insects are excluded. Now 
sereml HOII'en 011 a remarkably oonstant lI'hitith ,·ari~ly 
II-ere fertilillCd without being ca!ltmted with jlollen from 
a yellowish ,'",riety; find o( the t"'enty-eigbt fJ/:'OOlinp;a 
thus rai!!(>(i, en'ry one bore yello\\"i~h floweI'!!, 80 Ihat 
the pol len of the yello,,' "ariety completely on'r,,-helmed 
that of the mother-plant. .Again,lberi, umbellilta is 
spontnlloolu!.ly self-fertile, and I 8(\\\' an nbnndnncc of 
Jlollen from their OWli flowers on the IItigmll8; lIew'rthe­
le8ll,ofthirty seedlings raised from non-t'fllltrated flowers 
of a crim!'l(lII ,'ariety cl'Ossed witb pollen (rom a Ilink 
"ariel)" t"ellt~--rollr bore pink Rowel'll, like those o( the 
male or pollcn-be.lring pafCnt. 

In th(;Oj(I "1"0 C1I&'S HO"'en: lI'ere fertilised "'itb pollen 
(rom a distinct "ariety, amI this "'fill SbO"ll to be 
Ilrepotcnt by the character of the olrd])ring. -Keenly 
simihu results often (olioII' when two or moreself-(ertile 
v!Uictics are IIllowed to grow Ilear one another and are 
,'iaited by illscets, 'I'ho oommon ellbbllgo produces II 
largo number of flowers 011 tho SlIme 81.D1k, nnd when 
illsoct8are excluded thesesct mnnycapsulcs, moderotely 
rich ill 1IOOds. 1 Illnlltcd a white Kohl-rabi, a purple 
Kohl-I'llbi, 1\ Port.sr,outll broccoli, a UrulIlK'ls sprout, 
and II Sugar-loaf ('abooge lief'r together lind left tb('m 
uooo,'el'ed. f:t>eds coUected from each kind "we 801II'n 
in II<'ptI1'fl16 bedil; and tbe majority of the seedlings in 
all fh-c beds were mongrelillCd in tho m08t complicateJ 
manner, some taking morc after one variety, lind sollie 
after IInt/tber. 'l'he effecla or thc Kohl·robi w('re 
Illlrticlllnrly plllin ill tho enlllrged st('m8 of mllny of the 
8e(l(ilings. Altog-etber 233 plnnts were I1li8('(l, of whi('h 
1M "('I"(' lIIongrelis('d ill the plnill('st ml\Uill'r, tlml of 
the r('mllining 78 IIOt half w('ra IIbt!olutely pure_ I 
repellled ilw l'Xperimeut by plallting lIear together 
1\1'0 '-lIricti('fJ o( cabooge lI'jth pllrple-gre<'IJ alld "hite-
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glet'n Illcirunted len,-e~ j and of the :325 S('(!{\lings 
rui,~ed from tho PUfl)le-gret:n variety, Hi;) Lad white­
gn. ... ·n and 100 IJufJ!Ic-grccn Ica'-(!8. Of tho 4GG sce<l­
lings rai.se<l from ine white-green varicty, 2:.W hna 
purple-grecn and 24(l white-green lea,-es. These cases 
ijhvll' hOIl largely pollen from a neighbonring Hlfiety 
01 the cabbage dl'aces tho action of the plant', own 
pullen" We should benr in mind that pollen must be 
earried by tho beea from flower to Hower on the IItIme 
IMge branching stem mucll more abundnntly thnn 
from 1,l.mt to plant j nllli in the case of plants the 
1l0"Cfl! of which are in some degree dichogamous, 
IhO:*l on the IItImo stem would be of dill",-;.rent ages, and 
\\0111(1 thus be all rcady for lllutUal fcrtilisntion all tho 
!lowers on distinct pInn!$, wcre it not for the prepotency 
of pollen from another variety.-

!-'e,"crol '"Brieties of the radish (Raphan14 Mtit-'Ilt), 
which i.e moderately self-fertile IIhell inaccta are c,,' 
clU!led, wcre in flo\'"cr nt the sume time ill Illy gurden. 
&.00 was collected from onc of tllcm, aud out of twenty· 
IWO ~linga thus raiscd only twclve wcre true to their 
kind.t 

'Ihe onion l'rOOUces a IBrge lIumber of flm,"cl"S, all 
{'N\\"uco.! together into a large globular hCAd, ench 
flower h'\\'ing six stamens; 80 that tho stigmn.'1 r«l{'iye 
plenty of pollcn from their own and the adjoiuing 
.mtllers" Consequently the plaut is fllirly .lK'lf-fcrtilo 
whcn l)rotceted from iuaccts. A blood-red, silver, 
globe and Spanish oniOIl wcre 1)lallted ncar togetller j 

• A ".il .... ;lllhe 'O .. "lCMre' ling "ft. I.ue to ito k;I>d, . "d 

~El:~t~~ol~:~~~ J~T~~;;:~;~~~ ~:~t 
... ~ •• )c~log-elhe., .. od ...... od n",kOlf all an.o.logoul ot.o.temcol 
Iii" -t, or Il,_ rOI"lDM" Tb" ,,"Ith 1"el!I'"'1 to ILi>t 1'1.o.111. 
h' !t "a' thal ... ""'IJOII~ oood· 
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and Ileedlings IH're raised from each kind in four 
separate IJods. 10 all the bedll mongrels of variou! 
kindll lI'ere numerolQ, e.cept amongst the ten lI'l(!(iliugs 
from the blood-red ouiou, which iududed on ly two. 
Altogether rorty-aix IIOOdlings 1\'ere raised, of which 
thirty-one had been plainly crossed, 

..lllimilar fC8ult is known to follow with the mrieties 
of many other plants, if allowoo to Rower nell r together: 
I refer hero on ly to SpeciC8 wllich are eapuLle of 
fertilising themsches, for if this be 1I0t the ease, they 
would of ooune be liable to be cf08SO(l by allY other 
\'ilriety grolling noor. Horticulturists do not oolllmon ly 
distinguiah between the effoots of variability and iuter­
eruuing; but I havo collooted el'ideuc:e on the natural 
croesing of lMeties of the tnlip, hyacinth, anemone, 
ranunculu8, strawberry, Leplo.tpNm(Jnd~orallge. 
rhododendron and rhubArb,all of which plants I belieye 
to be self-fertile.- Much other indirectel'idelloo ooulrl 
be given with respect to the e:s:.wnt to which varieties 
of the SlIme species spontanoously interer08!l. 

Gilrdellcra who raise seed for snlo nre compelled by 
dearly bought clperienoo to tako eltraordinary pre­
<:!lutions against interoroeaing. Thu, J,[CS8f'11. Sharp 
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.. have laml engaged in the growth of seed in no less 
thnn eight paris.hes." '1'he mere fact of a vast numLer 
of plauts belonging to the same variety growing 
together is '" cou.siderahle I)rotection, 8.'1 the chances 
are strong in fal'our of plants of the same variety inter­
cl'OSlling; and it is in chief part owing to this circum_ 
stance, that certain \'illages have become famous for 
pllre seed of particular varieties.- Only two trials 
were made by me to ascertain after how long an interval 
of time, p:>llen from a distinct variety would obliternte 
more or less completely the action of a plaut's 01\"11 

pollen. The stigmas in two lately expanded flowers 011 

a mriety of cabbage, called Ragged Jack, were well 
covered with pollen from tho same plant.. .After an 
inten'al of twenty-three hours, pollen from tIle Early 
names Cabbage growing at a distance was 1)laced on 
both stigmas; and as the l)lnnt WIUI left uncovered, 
pollen from other flowers on the Ragged Jack would 
certainly have bccn left by the bees during the ne1t 
two or three days on tho .same two stigmlUl. Under 
these circumstances it seemed very unlikely that the 
pollen of the Barnes cabbage would produce any effect; 
but three out of the fifteen plants raised from the two 
cnpsulC!l thus produced were plainly mongrelised: ami 
I have no doubt tbat tho twelve other plants were 
all'ected, for they grew much more vigorously than the 
self-fertilised seedlings from the Rugged Jack planted 
at the same time and under tho same conditiOll!!. 
Secondly, I placed on IIOvernl stigmas of a long-styled 
cowslip (PM"mula veri,) plenty or pollen from the srune 
plant, and after twonty-four hours added some from a 
shortrstyled dlU'k-red Polyanthus, which is a variety of 

• With ""'!X'ciInMe.n.8harp, p"823. Lindley'.''I'heofyofllor-
_'O.n.!ene .. ' Chronicle,' ISStl, liculture:p.~19. 
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the oo'll'ilip. Frolll the flowers tilus treated thiny 
&ef'(\liu~"!I were raised, and all these without eX('('pti(JD 
bore reddiah f1o'll-ers; 110 that the effect of the lllnnt's 
0"'11 pollen, though plaeed on the stigmas twenty­
four houra previously, waa quite dCfltroyed. hy tllnt of 
the rod ,·ariely. It should, however, he ohe<-rHxl that 
thNC plAnts are hcterostyled, and that thelK'CQlld ullion 
WRS Il lep:itimnto Olle, whilst tho tlrat WIlS illegitimRte; 
blltllowcrII illegitimately fertilised with theirowlI pollen 
yield n mod(lrateiy fnir supply of seeds. 

We have hitherto oolJ.Sidered only tllo prepotent 
fertilising po .. wof lI01Iell from a distinct v(l.ricty on'r 
a IllBlit', own JlOllcn,-both kind8 of pollcn bE,ing 
1,1801;'(1 UII the Illim6 stigma. It is a much more re­
mBrknhlo faet that pollen from another indh'idual of 
the Mme variety is pn>potCllt o,-er a l,lallt',o'/\'n IIOUen, 
as 8hoWli by the superiority of the seedlings rai!<f'l l 
from (I. CI'()88 of this kind over aoodling's from self­
fcrtilised lIol'!cn. Tl1l18 in TablCfl A, 13, lind C, there 
are fLt least fifteen species which lifO lICIr-ferti lc when 
insects afO excluded; and this UnllliCflthat theirstigma~ 
IIl11st receive their own pollen; lleverthelCHH, most of 
the seedlillb"!l ,,·bieh were raised by {ertili1ling the non­
cutratOO flowers oC these fifteen species ,,-ith pollen 
{rom another )Iiant were greatly 8uJ*rior, in height, 
"'cight, and fertility, to the seJ(-fenilised orr:~IJrin~.· 
}'or instance, with l poma'Al purptt~ eH!ry Bingle inter­
cfOlled plant exceeded in height its IOU-fertilised 
opponent until the si.l:th gClICr8tioll; anti tIO it was 
with Mi11l"IIllI" teua until the fourth generation. Out 
of f!ix IlBira of cl'Oll!lCd and self-Certiliscd cabooges, c"cry 

B.:zl:"~,"~~at'Ol:;!~ :'='!;'iI,"""~::":A~M:=: 
~.:;':!<'4;.,;;:,~~~.;..~: r.:~::.., ~~-::Z;,!'" l.-
&iii nlgam IMp; ... !"'eooo. 
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olle of the former lI"as milch heal'ier than tho l"tter 
With Papat>er t!auum, out of fiftccn III,ira, all but 
tll"O of the croMe<! planta were taller than their self· 
rerlili~ opponents. Of eight paira of LlIpinlJ' luJeru, 
all but tll"O of the crossed wcre taller; of eigbt paira 
of Beta vldgarill all but ouo ; and of fiftccn l)[Iira of Zeta 
"kly' all but two were taller. Of fifteen l)[Iira of Lim· 
nantha dougilUii, and of !SO"en pairs of LactlUla aalit-a, 
(','ery single crossE'<! plant was talle r than its self-fer­
tilised opponcllt. T t sbould also be observed that in 
th(';lo c:'lpcrimentJi no particular care II"WI taken to cross· 
fertili:;otbe ROII"ersimmediately aftcr theircxI1IUI8ionj 
it is therefore almost certaill that in many of these 
C/lSe8 fIOme pullen from tho snmo f1oll'er will hal-O 
already falleu on aud actod ou tho stigma, 

There CIlU hardly be a doubt that severnl other 
~peciel of which the crossed seedlings are llIoro 
rigoroul! than tho self.fertilised, as sholl'n in Tablea .A, 
H, and 0, bCIIidCli the above fifteen, IDlLSt runo receiyed 
their o\\"n pollen and that from another llhmt at nearly 
theaa.me time; and if 8Q,tllO IIll.mo remarks as th080 
just given are al1lllicable to them. Scarcely any r(l8uit 
from my experiments has surprised mo 80 much as this 
of the prepoteucy of pollen from a distinct individual 
ol'er each plant's 011'11 pollen, as proved by tho greater 
{'QllSututional vigour of the crOllSCd seedlings. 'l'ho 
!.'I'idelloo of prepotency is here deduced from tho com­
parative growth of the two Iota of seedJings; but we 
hale similar ovidolloo ill mallY cast's frOIll tho llIueh 
greater fertility of thu non-castrated Rowers on the 
motber.plant, whon these recei"ed at the snmo time their 
own poUelllUld that from II distinct plant, il1 comparisolJ 
with the flowers which receiwl(I only their own pollen. 

From the variolls fa.cts now gi,'cn on tliespontalloolls 
intererossing of varieties growing near together, and on 
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the c lreets of erose-fertilising flowers which are f!('1f· 
fertile and ha\'c not been caatratcd, we way conclude 
that pollen brought by inlIOOts or by the wind from 
a di8line~ plant will generally pre,'ent the aClion of 
polleu from the same flower, e,'en though it IMy hln'e 
been applied lOme time before; and thus the inter­
crossing of plants in a state of naturo ,.l'ill be greatly 
fll,'oured orell8uroo, 

Tho ease of a great tree con:!rcd with inuumemble 
henllaphrodite flowers 8C(!Ill1J at flrs~ .ight atrongly 
OPI)()8C(1 to the belief in the frequency or intercl'08Se8 
bet\\'een distinct individuals. The flowcrs which gro. 
ml the oppoeite sides of such a tree will ha,'e been 
expoaed to IOmewhat differeut conditioull, and a CfOII8 

between them may perhaps be in lOme degree beneficial; 
but it i! not I)robablc that it would be nearlj' 10 bene­
ficial III a CI'08II betwccn flowers on distinct troea, III ",-e 
way infer from the inefficiency of poUcm taken from 
plants whieh hlH'e been propagated from the 8I!.me 
alock, though growing on sepnmte rootA. 'nIO lIumber 
of beet which froquent certain kinds of troo8 lI·hen in 
full fl ower is ,'cry great, and they may bo secn flying 
from tree to tree more frequently thau might ha,'e 
been cXIMlCted, Nevertheleu, if '\II'e consider ho. 
numerous are the flowers on a gre&t tree, an incom· 
parobly larger number must be fertilised by pollen 
brought from other flowen! on the same tree, than from 
flo",-ol'1l on a distinct tree. Dut ""e should boor in mind 
thllt "'ith many speciCll only a fe. flo.en on the same 
))C(hmele produce a. seed; and thllt thefIC aooda are 
often the pl'Olluct of only one out of 80\'erol ol'ules 
within the 8I!.Ille ovarium, Now wo know from the 
cx.pcrimenta of Herbert and others · that if one flower 

·' Varl.Uoall"'-~tiaD,' eh.lI.lL2DdedtLmllip. I 20, 
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it f ... rtiliaed ,,·ith pollen which il more efficient tl..all 
thatal)plioo to the other flowers on tho samo J,oouncie, 
thn latter often drop oD"; and it il probable tbat thi, 
,,-ould occur with many of tho aelf·fertiliscd nowen 
on a Inrga tree, if other and adjoining fiowcl'8 wero 
el'OlJ8--fertilisod. Of the nowen annually produced 
by a great tree, it is almOlt certain that a large 
number would be aelr.fertiliaod; and if ,,·0 &Illume 
that the tree produced only 500 Ro,,-ers, and that this 
uumber of seeds were requilite to keep up the ltock, 
10 that at least one lOOd1ing .bould hereafter ,ttuggle 
to maturity, then a large proportion of tho soodliuga 
wuuld nooe&lll\.rily be derived from IIClf·fertilised ac008. 
But if the tree annually produced 50,000 flowe .... of 
whieh the aelr·fertilised dropped olr ",ithout yielding 
IOC'Il.s,. tben tIle cl'Olll·Certili.ecd OO'll'ers might yieJd 
leeds in ,ufficient. nnmber to keep up the ltock, Ind 
m"~t or tho IlCedlings would be vigoroll8 (rom being 
the product of a el'Olll hehreell di!!linct illdividualL 
In tll ia mallllef the production of a ,-ast nnmber or 
f!owefB, beIIidea IICfving to I!utico numerouH illsccu and 
10 compen8l\to for the accidental destruction of many 
IowCl'l by spring.ffOllt8 Of otherwise, "'ould be a very 
grIlIt advantage to the HlleCiee; and wben we behold 
our orchard·trcea covered "'ith a white sheet of bloom 
in the .pring, we should 1I0t rabely accuse naturo of 
nateful expenditure, though COmlJMfttively little fruit 
it; produced ill the autumll • 

.dnemopll11otU1 Plalli •. -Tbe nature and relations of 
plulu wbich are fertil~l by tho wind have heen 
IlIImirnbly di.tCulOOd by Delpiuo· and ll. !liiUer; and 

~~~'?1!:-.t~~ ~,·~~bt~;l~ 
1''71I:ud 'Stltdl topra liD LIs· pp.Ht,+t2. u.:.o.u.- .. ,thon 
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I ba,'e alrearJy made lOme remarks on the stnlctlll'9 of 
tbeir f1oll'ers in oontl't\S1. lI'itb th086 of entomo)lbilous 
species. There is good reru.on to belio,'e that the first 
plll.lltf! which appeared on this eflrth were cryptogamic; 
and jndging from what no\\' oeenrs. the male fcrtilisin:2: 
elcmontmusteitberha\'e)lOll8eilllOO the power of SIJOn­
tanoona moYcment through the wlIter vr vver damp 
8nrf~c~, vr lun'e boon carrLe<1 by current8 oOf water to 
the fcmalo organs, That sollie oOf the m08t ancient 
planu. Buch as fenls, possessed true 8C:tnal orgllllll there 
can hardly be a doubt; and thill shows, Mllildebrand 
remarks: at how early a period the 8Cxes were 8CpIlrated. 
A~ 10011 M pillnu became phAnerogamic and grt:'w vn 
the dry ground, if they lI'ere e,'er tv inV'I'CroM, it lI'uuld 
be indislKmsable that the malo ft:rtili:;ing elem,'nl 
should be trall8lJOrted by some means through the 
air; and the willd ill the simplest mOOIlS vf tmllllport. 
~'here lIIust also have ~u a period when winged 
insoou did not6xiat,and plantllwou ld notthen have been 
rendered eutomophi)ons, E ven at a 8OlIlowhat later 
period the moOre specialised orders of the II ynu.'IlopteJ"l\, 
Lepidoptcra, and DipteN, which Me lIoOW chiefly con­
oemoo lI'ith the transport vf lJOllen, did nvt erut. 
l 'herefore the earliest tCfl'CIItrial plantll knoOv.n tv u~ 
namely, the Conifene and CyctW('lC, nv dvubt wcre ane­
mOJlhilvul, like the aUitiug 8)K!Cies ot these 88me 
grouJls, A w!8tige of thiq early atate vf things it 
liko1l"i.se shvwn by some vther groups of plant! IIhich 
are ancmophiloull, 88 these on tho wholo Btand 10'lrer 
ill the scalo than cntomvphilolls spedes. 

leIM.k thl pl"nll maot ""..., 
he.!u a"elllOphUullllbefonothcy 
we ... cntrGV'lf>hi)"UI. II, lWller 
furthl'rdl_in .... eryill • 
wreetillllll .. uuerlhe.c.er- by 
.. blebeal<Dmtlphiloo.odo1lenlb&-

.. me ncctarlfcl'OUlan"rrad".Uy 
-cquired Ibei,!>"c'te"t rt ..... t!ll"ll 
thl'Ongb'~\'ebe~iaI ....,,.. 

· ·0I.0_hl .... l'!#r4Y<:rlhd"-
1101,' 1867, I~~ JU4!/O • 
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There is no groat difficulty hi understanding how au 
a.uemophilous plant might ha.ve been rendered er,tomo­
pbilous. Pollen is a. nutritious substance, ancl wouM 
IIOOn Inn-e been discovered and devoured by insects; 
aud. if ,my adhered to their bodies it wonld hll.ye been 
carried from the authers to the stigma of the ilUme 
ilower, or from one flower to another. One of the chief 
characteristics of the pollen of allCmophilous plants 
is its incoherence; but pollcn in this stato can adhere 
to the hairy bodies of iusoots, tIS we soo with some 
Legllminosru, Ericacere, alul1\[elastomaccro. 'Ve ha\'e, 
howe\'cr, better oyidenoo of tho possihility of a tran­
sition of the II.bo\'e kind in certain plants being now 
fertilised partly by the ',lint.! and portly by insects. 
The common rhubarb (RkmIJ rhaponticum) is 110 far 
in an intermediate condition, that I have seen many 
Diptero sucking tho flowers, with Illueh pollen adhering 
to their bodies; and yet the pollen is so incoherent, 
tlmt clouds of it are emitted if the plnnt be gently 
Ihaken on a SUllny day, some of which could hordly 
fail to fall on tho large stigmM of the neighloourillg 
flowers. According to Delpino and ll. Muller: somo 
~pceil's of Plantago are in a similar intermediate 
oondition. 

~-\'lthough it is probable that pollcn Wag oooriginll.lly 
Jie .'!Olo attraction to in.>OOts, and althougl, many 
punta now exist ..... hose flo ..... ers are frequented CltChl< 
Ji\"cly by pollcn .. dc\'oming insects, yet the great 
majority secrete nectar as the chief nttractiol1. Many 
yean ago I suggested thut primarily tho IlIlCChorillO 
mattcr ill nootar was c:'tcretoo t as 0 wasto product of 
chemical chonges in the sap; and that when tho ex .. 

2 D 2 
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cretion happened to occur within tho eDvelopei of a 
Rower, it ~-aa utiliaed for tho important object of 
crou-fcrtiJisation, being Bubecquently much increased 
In quantity (lml stored in ,'arious ways. This view 
is rendered IJl'Qoo.ble by tho IC/I."e8 of IIOIne tN!O!l ex­
creting, under certain climatic conditiolllJ,. without the 
aid of BpooiRl glands, a saccharino fluid, often caned 
houoy-dow. 'l'hiB is tho cnso with tho leal'eIl of the 
limo; for nlthough &Omo authors hal'o disputed the 
fllCt, a most capable judge, Dr. l[uwell Alaaters, 
infoMnB me that, after having henrd the discU88ions on 
this sllbjool before tho llort icultural Sociely, ho feel. 
110 doubl on tbil head. l 'rof, H. Hoffmann haa lately 
(1870) described tho C8IlO of the lcaves of a young 
camellia aecretillg profusely, without tho possibil ity of 
tho intervention of aphides. The leaves, lUI lI·ell aa 
tho cut stems, of the manna ash (Frazi ... ", omut) 
eeereto in a like manner saoeharine matter,- Aooording 
to Trevimnus. 110 do tho ulJper surfaces of the leaves 
of Cardu", arctioida during bot weather. Manyana­
logous lllCta oould be gh·en. t Thero are, howl)fer, 
a col\8iderabJe number of plants ""bich bear 8mall 
glandst on their l ee.n~s, petioles, phylloclia. Itipules, 

·'OanLCIu<a.'I876,p.2U. 

d~ ~~~~,&:bsr~~ 
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blllewHJ, or flower peduncles, or on the outside of their 
caJp, alld these glands 8e~reto minuto drops of a sweet 
fluid, which is eagerly sought by sugar-loyiug insecu, 
8uch RII ants. hive-bees, and WRIIPS. In the Cllse of 
the glands on tho stipules of Vicia wtiva, tho excre­
tion manifestly depends Oil changes in the sap, con­
sequent on the sun shining brightly; for I repeatOllly 
observod that as BOOn as the sun was hidden behind 
clouW!: the secretion ceased, and the hive-boos left the 
field; but as BOOD'88 the sun broke out again, tllCY 
returned to their felUlt.- I h!n·e obscn·ed liD analogous 
fact with the secretion of truo nectar iD the flowers of 
Lobeliaeri1tlll. 

Delpino, howeyer, mllinta-ius that the power of 
secreting a sweet fluid by any extra-Ooml orgall hu.il 
boon ill every ctL'!O specially gained, for tho sake of 
attracting ants and wasps ns defenders of the plant 
against their enemies; hut I have never seen any 
l'(lRIIOD to belieye thllt this is so with the three species 
observed by me, namely, Prullus lallrocerasus, Vieia 
lIltiva, and V. faro. No plant is 80 little a.ttookcd by 
enemies of any kind in this country as the common 
bracken-fern (Pteri, aquilina); and yet, as my son 

OIl U,e IC&Y6II In the bud ~r (h.,.,,~ 
gl.noh whleh _""01 only .. ~.. ·lpubliohedBbrlrfnollooot 
very early ~ .nd "'hi~h b .... e Ih" _in t~'G .. rd.CLroul.cle,· 
the -., morphnlogical.lrocIlU''8 11SM. July 21, p, 4117, ."d .f\~,.. 

rie~h=:th~:~f., ~.:.~ n:tj:-:be,,'u~I~~r;~~: 
oec ... tiog I/:I&."dl 00 tb$ peti<tlc. 11>«;'''' of 1.>00, B m()th,.n~, .. od 
01 P ...... "riM. tU(t not de.c- two kind. of f1ieo a4cked Ibe 
1~.I.~t'1eo.r1y .. ge,)'et drop. offltli(loutLellipule.. 
wlliter ..... , on lite ol~ leave.. T bo larger dm!" ta..loo. • .....et. 

::rr..·:!i~~~:~l~~'"":r !;tl~~i't'Io~~ n!~'i:h~'::"'~~~ 
the .... "'e I ... ' ...... Ihown I.>y at Ihe ,",me time: .. 'Lill' t .. o 
t~l, .t,,,,,tUN) .... d b,' t niD.ition_ .""";.. of humble.heN "tgleded 
fot'llll;fo.IL"Io"'l .. t .... ratioua tbe atipuJe. .. nd.';'itcdoalylhe 
""lhebl..J6IIofmo.·loflb"I, ... ,'''' Howen. 
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:Francill haa discovered, the IBrgt' gland. at the 00ses 
of the fronds, but only whilst young, f'lcrete milch 
.wcctish fluid, which is eagerly lOught by innumerable 
antll, chiefly k,l{)nging to lLyrmica i and these anti! 
certainly do not here lICn'e at a protection agoninst any 
enemy. In S. Brazil, howel'er, ants attracted by the 
secretion to this plllnt, defend it., acoording to F ritz 
l'l[ii ller,· sgsinst other leaf-de"ouring an(1 highly de­
strllctin'l ants; IIOtllsl, ifthilj fern originllted in tropical 
S. A.merica, tho capacity of IIOCretioli may luwo bttn 
aoql1ired for this speeisl purpose. Delpino argues 
that 8ugar-!IeCreting glao,la ollght om'er to be oon­
.ic!ere<1 BII merely excretory, because if they were 110, 

th .. y would be llresent in ol'ery .peeies; but 1 cannot 
'\.'6 milch force in this argument, aa the 10ftl,C1 of some 
lJ!anlll excrete sugar only during certain states of the 
wMlh(lr. 'l'hat in HOmo cases the .secrelion flen'CI to 
ntlmet inllCCia aa defenders of the )116nl, allli may have 
been dO"eloped to a high degree for this special 
llUrpose, 1 bl\vO lIOt tho least doubt, from the obsen'a­
tions of Delpino, ami more espceially from thoee of 
ALr. Belt on Acacia ,~phala, and on pa&!ion­
flowen!. This acacia likel\-i.8e producetl, lUI all addit ional 
attraction to IIntl!, small bodies containing lUuch oil 
nlld protoplBlllU, IlDd analogoUll bodies are dOl'eloped 
by a Cecrollm for the same purpolle, as deecribed by 
:rrib~hiller·t 

Tbo cxcretion of a sweet fluid by gland8 IICflted 

• f\ee,.lelterl,,'S.ture,'Jllne 
1 ~77'1~ lOll. by Uly_ }· .. ncia, 
wl,blllU""tin .. ul_fl'OlI\" 
Mt~.I>1 ~'ri!~)lnu ... 

t llr. /lel\ h ... g-ha" .. mod 
Inl~,",,~llng a()()(IU"t ··The Xatu_ 
.. lIotln,\"I ...... I{IlIo.·I!I7I,p.218) 
ortbep",.....,untl .. p<Ifl,....,.,of 
ento ... d.:r~ndc .. of the .bov .. 

A~ Wllb_~"'lbec.­
~rnrlr.,_'N.lu"',' I 876.p.SOi. 

:r:!:o7ie:i~,~t~~~Jc~ 
IOpUlent of IIIeoe w(luderl'ul food. 
hodl.,.I"·P"IK'rroodbernrethe 
Un"..." SOo.cly. lloI.. ~ul. u. 
p.398. 
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outside of a flower is rnrdy utilised as a mCllns for 
croas-fertilisatioll by the aid of insecta:; but this is the 
case with se,'erRI species of Euphorbia o.ud with the 
bracte1l.l of the Marcgmvillce~, as the lilts Dr. Criiger 
informed me from actual observution in the 'Vest 
Indies, and as Delpino inferred with much acuteness 
from the relative positioll of the so\'erailltlris of their 
flowers.· ?II r. Farrer hWi also showu t that the flowers 
of Corollilla arO curiously modified, so that bees may 
fertiliile them wllilst sucking the fluid se<:reted from 
the ouU!ide of the calyx. With ono of Malpighiacere, 
bees guaw the glands Oil the calyx, and in doing 80 

get their abdomens dusted with pollen, which they 
carry to other f1owers.t It further appears probu.ble 
from the obscrnltiOlls of Rev. W. A. Leighton, that the 
fluid 80 abundantly secreted by glands 011 the phyllodia 
of the AustraliRll Acacia ma!1'li.fica, which stund Ilcar 
the flowers, is connected with their fertilisution.§ 

'1'he amOIUlt of pollen produced by (memophilous 
Illants, and the distance to which it is often tftUlS­

ported by the lI' illd, lire both surprisingly greRt Arr. 
Hassall found, as before stated, that the weight of 
pollen produced by 8 single plaut of the bulrush 

• 'tTl!. o-I'TU. Dieogamia,' 
t<%S-W,p.IN!. 

f 'NBlure: tln l ,p.I69. 
1 Md"""rib"dbyJo'rilzMiUl~r 

iD'Xalu"",'NoY.llITI.p.28. 
i 'Ann .. l. and Mag. of NBt­

lli.l:vol.ul.l86!l.p. It. In 
m1"orkon the '.·etliliMl;on of 
Orcl,it].,' Bnd in .. ~t"'r.u,-" 

~~nll'J.u~I'i.!'~ ~~::;,~i~":!: 
l ...... o.ho.olb.IRllhou!!h"".tain 
ti!ldaofo"'hitb~ .. nectary, 
DOoeoIRrioaetuaUy_rete<lbJ 
h;b"tthatio_U pencl .. te lhe 
iDne ..... t.r.ndou"ktbelluid 

"OYIt40ined in lbe Intercellular 'I- Jfurtb",.ug .. _ted,!n 
lI,eeaeeollOll\eo'berrucl,ida 
..bicbdopot..,.,,,,teoed"',lbal 
i~gn."edlhel"bellu,n;Rnd 
titi. ,ulNeolion I,,," oio'"'l be<;n 

1:::e<~~~no!I..~~e',::,d~ 
i~l~c:.t!::~.!'a:;~~!1'!:~-:!...!:i 
by,n"""u.,lheirrcl1ilioationl).,iol! 
thualided. All Iholr"" .. ofl<"t. 
oothiobe&dh.Tebeenoolle<:1<;{l 
by DelpiMin hi. 't:ll. Oo.ery.' 
l_ rt. il. fue, ii.I87~, pp.~9-GI. 
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408 ANE}lOPHILOU8 PLANTS. 

(Typha) was ll·l grains. BuckctfuLs of pollen. chicfly 
of Coniterro and Gramine«l. have OOcn S¥rCllt off the 
dooka oOt vessels Dcar the North Ameri(!tlD shore; 
Ilnd Mr. Riley has seeD the ground n(!tlr St. Louis, 
in ~[j880uri. covered with pollen. lUI if sprinkled lIith 
sulphur i Slid there Wag good fCtI80n to believe that 
this had OOcn trollllported from the pine-forest!! at 
least 400 milCII to the south. J"::erner !lIlS flCoCn the 
sllow-fields on the higher Alps similarly dusted; and 
Mr. Blackley found uumerous pollen.groins, in one 
instauoo 1200, adhering to sticky sl ides, which were 
llent uII to a heigh' of from 500 to J 000 teet by means 
of a kite, and then unoon.·red by a ape-cial mechanism. 
It is n:omarkable that in thCllO experiments there 
were 011 an average nineteen timet! ftlJ nmny pollen­
graill8 ill the atmosphere at the higher than at the 
IOIl'er levels.· CoU8idcring thCllO f8Cltl. it is IIOt so 
IUfJ)fising OA it at firllt appcarll that all, or neerly all 
the stigmas of anemophiloUH plaut!! should recei.e 
pollen brought to them by mere chance by the wind. 
During tho carly part of BUmmer overy objoot is ih\ls 
dusted with pollell i for instanoo, I exam ined for 
anoOlOr purpOse the labella of a large uumber of 
flO¥rers of the :Fly Ophr}'s (which i. rarely visited by 
ill8OOtIJ), and found on all .ery mallY pollen-grains of 
other plants, which had been caught by their "chely 
surfaoo&. 

'l'he extraordinary quantity Rnd lightnesa of the 

·.·orllr. IJ~I'.oo.e .... _ 
l inn. _ 'Alllw •• od Mag.ol 
:S.t lll.t·YOI .• m.1M2,p. IQS. 
In Ibe'N<>rIhA--...n JOIlnI*J 
otScI~noe,' J ln. 1842, Ihe .... 10 an 

=d~~r !~. I~:::t""ml::. 
~: ~~':'ri/~87~":io~ 

Kerner •• Die &hutlmlltel deo 
1'(111.,,,,",' IIns.,p.6. Thi.I"I!>or 
lIualool(!O)fl I like InllleTyml. 
10"".""'" willt poIl"n, !.hal lb. 
wflte. no Ionge. 1]1],"->'00 Mae. 
Mr. lIlo.t.tlc,., ·~:.per""en"'l He­
-.eh .. 011 H.,..re.er,· 11178, 
1'1'. 182, Hl.l~2. 
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pollen of anemophilous plants are no doubt both 
nOC'e88llry, as their pollen hAl generally to be carried 
to the stigmas of oUler and often diSlant flo"'cn; for, 
as "'e shalJ lOOn see, m06t anemophilous planta ha\'e 
their 8('xe. separated. The fertiliution of th~ I)lana 
is gencrnlly aided by the stigmas being of large 
sizo or plumose; and in the case of the G:miferre, 
by tho naked ovulCil II(lCl"Cting 0. drop of Jiuid, as 
sho\\"n hy Delpino. Although the Iluml>cr of ane­
mophiloU8 epociOli is small, as the author just quoted 
remarks, the number of individ uals is large in com­
parison with that of entomophilous epecies. This 
bold. good OIIpecially in cold and temperate regions, 
"'here inllOOU are not 80 numeroU8 as nnder a ,,"anner 
riimate, and "'here consequently entomopili.lous plana 
are leu fM'ourably situated. We lee this ill our 
fUl"('{jti of Couiferre and other tl"OO8, such as oaks, 
beeches, birches. ashes, &e.; and in tho Orominefe, 
Cypc~ro, and J uncacere, which clotho our mcadows 
alld swamps; all these troosand plants being fcrtilised 
by tho wind. A. a large quantity of pollcn is wasted 
by aneruophilous I)ianlll, it is Rurpriaing tllflt 80 many 
rigorous specics of this kind aboundiug wiLh illdividuals 
should sti ll exist. in any part of the world; for if tbey 
had been rcndered entomophilous, their pollen would 
""e beeu tn\usported by the aid of the selllClJ and 
I]lpctitcs of insecta , .. ith incomll6rably grentor Mfety 
than by the wind. That suo::h a con"Cl"llion is possible 
can hardly be doubted, from the remarks lately made 
on tbe existence of intermediato (orma; aocl flJlIN\rcntly 
it hl\.lJ been cffoote..I in the group of willo,,"s, as \\"0 Dlay 
infer from thonllturooCtbeirnearestalliClJ.-

It seems at first sight a still moro surprising fuet 

• U.)laUcr,'Diellcrrad,toIlS,'.c.p. 149. 
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that lliallt!., after ha\'ing been once rendered eotomo­
pbilou8, ahould c,"er again hal-e 1I000loe anelnOI)hii01l8 ; 
but thi. has oecagionally though rarely occurred, fo r 
i1l8tanee, with the oommon Potm"m/laIU",i«nW,asmay 
be inferred from ilg belonging to the l~_ Such 
cases are, hOIl"c\'el', intelligible, fill almOlit all plallb 
I'C<juire to be OCCIl.Siollally intcrel'088e(l; and if any 
entomol'hilous apecies cefl!lC(i altogether to be ,-illite,' 
by insoots, it would probllbly IICrish unlCIIII it lI"ere 
rendered anemophilous, or acquired a full cnpncity fo r 
f!elf-fertilisation; but in thi$ latter case we ms)" 
Inspect that it would be apt to suffer from tile long­
continuoo want of cross-{ertilisatiou_ A plant lI"ould 
be neglCt'I('<1 by insects if nectar fniled to be secreted, 
UnllW ill!lt.'«la large supplyo{auracti,-c pollellllras I)re­
f!ellt; allli (!"lUll what we ha\-e Il0011 of the cxcretion of 
Slleebnrine !lui,' from leaves and glands beillg largely 
g0\'crncd ill f!e\'eml CMe8 by elimnlic influences, lind 
from 801m) few Rowen whieh do not 11011' secrete nee­
IlIr still retaining coloured guiding-marks, tbe fni lure 
of the flCCret iol1 ennnot be considered as 1\ very ill!' 
probtlble el'enl. 'rhe same result would (olio,," to a 
certainty, if winged insects eeMC<1 to exist in any 
dirstriet, or became Yery rare. Now ihl!re is only 
n Bingle plant. in the great order or the Crucirertl', 
JUlmely, Pringlea, whicb is anemopbilou8, and thi8 
Jllant is an inhabitant. o( Kerguelen Land: wbere 
there are hanlly any ""iugoo insecl8, o,,"iug Ilrooobly, 
as WII8 luggetlted by me in the case or Madeira, 
to iho risk II-hich they run or lJeing blown out to 8Cfl 

nnd d('!ltMyed_ 
A remnrkable fllct with respect to auemophilous 

pl/iIl lll is thnt they nreofton dicliuous,thflt is, they are 

• TbeUn.A.E.Er.loDiD'Proe.RoyaI8oc.'¥'OI.u:IILI8n,p.s:l1 
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either monceeious with their sexea sepamtoo on the 
Mme plaut, or dio:eciolls Ilitll their sexes on distinct 
pll\nt~. In the class Monoocia. of Linn~us, Delpino 
Bhows· that the species of twenty-eight genera. are 
IInemolJhilons, 111Id of 8Cventeen genera entomophilous. 
In the elass Dicooil\, the species of ten genem are 
Iluemophilous and of nineteen entomophilous. The 
larger }lroportiou of entomophilous gencra. ill this 
latter c1tlS8 is probably tho. indirect result of insects 
havillg the power of carrying poUell to another am} 
!lOllletimcs distant Il1ant much more securely than the 
willd. In the above two classes taken together there 
aTO thirty-cight anemophilous and thirty-six ento­
lllophilou9 genera. j whereas in the glcut mass of 
henll1lphrodite plants the proportion of anemophilous 
to elltomophilous genera. is extremely Bmall. ~'lw 

cause of this remark'ible dilTerence may bo attributed 
to nnemophilolls Ilinuts having retained ill a. greater 
degree than the entomophilous a primordinl condi­
tion, in whicll the sexes were separuted and their 
mutulll fertilisation effected by means of the wind. 
'fhat the earliest Ilnd lowest Illemoori:l of tho vege1!lblo 
kingdom had their sexes sepamte<l, as is still the ease 
to It. large extent, is the opinioll of a high authority, 
Kigeli.f It is indeed difficult to avoid this 001\­
elusion. if 11"6 admit tho view, which socm~ highly 
IJrobable, that the conjugation of the A.lgre aml or 
Si)me of tllO simplest animals is tho first step towards 
sexnal reproduction j and if we fnrther bear in mind 
that a. grcater and grenter degree of differentiation 
t.etwocn the cells which oonjugilte call he trnced, 
thus leading apparently to the development of tho 
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two sexual funns.· "'e ha,"e alllO _n that &.8 

planUi became affixed to the ground and were more 
highly de"eloped IJO as 10 be rendert'd phanerogamic, 
they ,,"ould be compelled to be anemophiloua in 
order 10 inlercl'QltS. 'fherdore all plallUi which ha\"e 
not linca bet'>u greatly modified, would h~Il(1 still to 
be both diclinou~ and anemophiloul; aud we CAn 
thus undcrstand tho connexion between these two 
ItatCll, although they appear at first light quito dis­
oonucctod. If this view is correct, planUi must have 
beell rcudef(lll hennaphrodites at a later though still 
very early period, and eutomopbilous at a yet later 
period, namcly, after the deve1opmentof winged insecta. 
!lo that the relationship between hennaphroditilllD and 
fertiliMtion by m('6.1U of iWlOOts ill Iikc,,·ise to a certain 
extent intelligible. 

Why tho dcsccndants or Illantll whieh wcreoriginally 
dioociolls, and wbich therefore profited byalwaya inter· 
cfOliling with another individual, should have been 
com'crlC<! into hennaphroJ.itca, may perhAps be ex­
Illailled by tho risk which thoy ffl.n,especilllly IUllong fill 

they were anemophilous. of not being alwaya rertilised, 
and oon!le<)ucnlly or not leaving off8llring. This latter 

0 8eetheialftMtlngdi.eu. 
lioa OIl Ihioo.-boIenbjeetbyO. 
8iJ.l«hll u. hI. '8Iudl~D lher di,oo 
_~Iwlcbluu .. ~de • 

~~~.~~ 1~1!i. ~:oJ!: 
hAaJ..Aige.~'Pri~phelme Jurb. 
f. w. Uot.' II. ilL Alto, En_ 
~m&nl1, "t:ebe. ~;ulwickeluug 

~.7~hl.~J ~~~r.i::, ;;f'1'~Ml~~~; 
of thl. h0l'orU,M memoir b ... 
ftl'"",,~II"'Arcbl'Nde1.."olog. 
upl.i'l>etIt,i<o: Tom. •. 1876. p. 
u:rlil .• :D~_DD OOI>ellldN 
that the_JupU ..... fII..nou. 

InCDoorI&, whether rer-neut or 
_poruy(l_,hltl.loolw_ 
"'lodbylltlD<IOpU!.lioot).x-_ 
-.t1ou..d~'fIIlnwI 
...... blttou..-..,D ... li ....... 
1'l'j ... e-..-fIIlheiudi.ida.l. 
T""n_tobe_e"-_nakIu 
iD.uclI. ",...ltwiih thatwh"", 
{ollow,rromUr.eUh\.onOrl',,, 
m.1e.nd f~lDI.lc element. fII d;' 

~i.!.r~~';" {:~(~I~I!":h: 
j(""entiono .... j\l.~'>t'OIIlu 
rhd. gn'la111 i.-) tlOUlm,,­
\.ionIJ.,gou •. 

© The Complete Work of Charles Darwin Online 



SEXUAL RELATIONS OF PLANTS. 413 

evil, the greatest of all to any organism, would ha,'c 
boon much lesseuod by their becoming hermaphroditeg, 
though witll the contingent disadvantage of frequent 
self-fertilisation. Dy what graduated steps 1111 herma­
phrodite condition was lW!quired we do not know. But 
we can 800 that if a 101\-lyorganised form, in which 
the two sexes were represented by 80mewhat different 
indh'iduals, were to increase by budding either before 
or aller conjuglltion, the two incipient sexes would 
be capable of appearing by buds on the same stook, 
II..'! occasionally occurs with various chtuuetel'8 at the 
I)resent day. The organism would then be in a 
moncecious condition, and this is prooobly the first 
SUlp towards hermaphroditism; for if ,'ery simllie 
m",lo and fern ",Ie flowers on the ISIllllO stock, each con­
sisting of a single ato.mon or pistil, were brought close 
together and surrounded by a common envelope, in 
nearly the same manner as with the florets of the 
Cornpoeitle, we should have an hermaphrodite flower.-

There 8e6IlllJ to be no limit to the changes whieh 
organisms undergo under changing conditions of life; 
and 80me hermaphrodite plants, descended as I tlm Jed 
to believe from aborigillBlly diclinous plants, haye hud 
their sexes again separated, '1'hat this has occurred, 
we may infer from ihe presence of rudimentary stamens 
in the flowers of !lOme individuals, and of rudimentary 
pistils ill the flowers of other indi\'iduals, for example 
in Lyal7lia dioica, But a conversion of this kind wi.1l 

• Mr. W. Thi.elton Dyer, in... ism. m""h lower;n lbe _Ie tlut.n 

;;r.t:~ ~~"'I~,tb: ;;~ !:t~ ~~~;.". M;; ~ 
tak ... n u....,Uy OJI!X'Iite ~ie .. , .,mple "",Ie."d r~"",le !lowe .. 
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not hue occurred unlet!!! CfQ88·fertilisotion l'ra!! 81relllly 
a!JSnred, gel\erully by the agency of insoots; hut why 
the production of mnle lIud fcmale flowt!rs on dilltinct 
planu ShOllld iHwe been ad"lIllUlb"OOU9 to the apcci<'ll, 
cf088·fertilisation hning been pre"iougly a.s.suri'd, is 
fllr from oh,·ious. .A plant might indeed produce t,rice 
a!! mllny seeds ft8 were nece!lSllry to keep up its numbers 
under new or changed oouditions of life; lind if it did 
1I0t vflry by bearing fewer flowers, nnd did nny ill the 
BUlte of its rellrodllcti"e organs (118 often occnn I1nder 
euhh'ation), a '\"IIlIteful e.lpeuditureof seeds and IlO1Icl\ 
1I1"Ouid be sayed by the flowers becoming dldinons. 

A related point i8 worth notice. 1 remarked in my 
Origin of SpeciC!ll thnt in Britain a much larger pro­
portion of trees and buabes th Q. n of hcrba.croU8 plnnts 
ha"e their !Ie):('8 IM'parnted; Ilnd so it is, acoording to 
Asa Gray Bnd Hooker, in North America Bud New 
Zealand.- It ill, }lOlI'ever, doubtful h01\' fur this rule 
holds good genrrally, 8ud it certaillly does uot do 80 
iu AUltralill. But 1 havo been assured that tho flowers 
of the provniliug AIlStmlian trees, MlIleiy. the 
Myrtaccre, 8ft'arm ""jth illl!eCu, lIud if they are Jicha-

• I lind ill the·LoDdoa c.t&­
l"frIMotBrili.J,P]""I .. 'lhatlbwe 
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gamous they .ould be practically diclinollS.- As far 
as IlIlemollhilou, plants are oollcemed, \I·e know that 
they are alIt to have their 8C:l:CS lICpa.rated, alld we can 
see that it would be an uufavourable cirelllUstanco for 
them to benr thci r ftO\l·crs '-cry close to the ground, M 
thpir pollen il liable to be blown high lip ill the air; t 
hut IIJl the culm, of gra8ilel gi,'o IUfficient ele,'atioll, 
1fe cannot thm account for 110 many trees and bushes 
being diclillous. We may infer from our Ilfm-iolls 
diJcllllSion that a tree besring nmu{'rous herDlllphrodito 
fto1fers wouM rarely int('rt'ross with another tree, 
except by mennl of the IKlII(,II of a distinct indi"idunl 
being Ilrepotcnt over the Il\flllt'S own pollen. Now the 
separntion of the !leles, whether tho Illant wcre anemo-­
Ilhilous or cntomophiloll!l, would most effectually hIIr 
self.fertilisation, and this may be the CBIUt' of flO many 
t~ and bushcs being diclinou!J. Or to put the case 
in flllother \I·ay, a plant wouill be better fltted fur 
dryelopment into a tree, if the sexes were 8("1)Qrated, 
than if it were hcrmaphroditl'; for in the form<'f Cf\S(l 
its Ilumerous flowers would be less liable to continued 
self·fertilisation. But it should aLio be obsc,,'ed that 
the long lire of a tree or bush IJermits of the separntion 
or the 1leIC8, with much lcsa risk of evil from impreg. 
nation ooeasiouaUy fnilillg aud seeds not beiuA: Ilro­
duced, thlUl ill the case of abort·li,·ed plants. lIellce 
it probably is, IIJl Lecoq has remarked, that annual 
pwutsfifO rnrelydiwcious. 

'Withl'lllpt(lttotheP~ 
"Au.ln.llA. &Ir. Ilolnt'- ... 
... b~'J"""oaIlJ" ... Soc.lk>t..' 
O'UI..:lljLllnl.pp.~6f)oDthe 

=i:~:-::!r :~tb~ 
~f>ooau..._kmoltbe 
r"'1ea'puILe_iIower.l'or 
IllftaIlCk.IDt:;,.n,ph .. ~lhecrlign .. 

I. held h1tbeennneh(I.e..O!'le 
olthe,WI>I'ouwhiebltbl.mn) 
... ,~ from .. U poI1ul>on t'rnrn I", • 
broIbe .... lhe .... ndM~1 
Ib~r .... n1poll·'1lthat_1be 
1n.ertt.lb1~·odOl.Ler 

~'.·&'hatDII.llttldeo 
Polle...,'l873.p.f. 
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Finally, ,re ha.e seen reason to belie.e that the 
higher plants are descended from extremely low form. 
which oonjugated. and that the conjugating indi· 
vidual. differed somell"hat from one anothcr.-the one 
representing the male and the othcr the fem&J6-S0 
that plants were aboriginally dioocioul. A.t a "ery 
early period such lowly organised diooeioU8 plants 
probubly gaye rise by budding to mOnCOCiOll8 plants 
with tho tllO !!exes borne by tho MOle iudividual; nod 
by a still closer union of the !!excs to hermaphrodite 
ll)ant&, which are now much the commoncst form.· 
All IIOOn &8 plants boeame a£Jb:ed to the groulld, their 
poUen must hM'e been earried by some meal18 from 
floll"er to Rower, at first aimOllt certainly by the wind. 
then by pollen--dcvonring, and afterll"ardll by nectar· 
seeking insecta. During l!ub8equent ages some few 
clitolDophilo\l.ll plants ha.\·e been again rendered anomo-­
philons,and some hermaphrodite l)lants have had their 
sexC8 again lICparated; and we can vaguely IlOO the 
ad,'antngcs of 8uch recurrent changeR under certain 
oouditious. 

Dioocioull plants, however fertilised, ha\'e a great 
advantnge over other plants in their cl'OM·fertilisation 
being assured. But this advantnge i. gained in the 
case of anemophilous species at the cxpen86 of the 
)lroduction of an enormous 8uperfluity of poUen, with 
lOme risk to them and to entomophilou8 species of 
their fertilisation occasionally failing, Half the in· 
di,-iduals, moreover, namely, the males, I)roduce no 

• TheN! 10 • eonoJderable 
-..nounlo(",ldenoeiIJ.i.lllhe 
hlgbe •• nimfll ..... l.bed_d· 

:'\~!ri~~';:c~;;e:~:;d .~ 
I::'~~\~I::~";:P~= 
III two IJJghU7dill"erent indi .. i_ 
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-.:I, aDd lhil might JXI8IIibly bo a disad\·aDtage. 
Delpino rema.rkJ that dioocioUl plants callno!. . pread 80 

t.'IIIIily III mOD<8eioua and hermaphrodite lpeeiea, (or" 
lingle indil·idual which happened to ",acb eome ne" 
lite conld 1I0t projJagl.te its kind; but it may be 
doubted whether tbie is a serious evil. lJODOO('iou~ 
l.Ilemophiloua Illants can hardly fail to be to a large 
extent dioocioUl in function, owing to the tigbtnCM of 
thpir pollcn ,mel to the wiD(t blowing latemll y, with 
the grellt additional advantage of occasionally or orten 
producing lOme It!lf·(erti.fued Ieed&. When they are 
I.bo dichogamous. they are necessarily dioocioul in 
(unction. Lastly, henuaphrodite piaull can genel'lllly 
produce at It'tit lOme Je.lf·fertili&ed seeds. and they are 
It the ... me time cal",ble, throllgh the virioul mean, 
lpecifi;.!(1 ill th~ chapter, of croa-(ertili.ll.tion. When 
th('ir atnlctnre abeolutdy IlrevenllJ aclf.(l.'rtil isatioll, 
they are iu the lame relati,·e poeitioll to one another 
u monoocioul or dioocioU8 plallts, 'Rith 1I'bat may be 
In ad\·antage, namely, tbat o,·ery ftO'R'er it capable 
of yielding fIOOda. 

2E 
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CRAPTER Xl. 

TN' 1I,,"no>'llfllCn IlI ..... TIIO:I!O nil V"T1Ul.n'tul< (>I' 

)'I,OY~ 

hiNd ..... It 1,", 1Io.~"oId>&_ ~ .. i<AI,"I~"I'\I.II_C._ 
oIlb .. Iu.biI-"_b,..hidI ..... rflflapioethe ... _oltL. 
-~ ..... ~_ioaol __ X_oIetn.o.i"a..-.. 
.. a.altntlinllO_ill i __ I .. h"LrJoI bt-.ud tile II .. M 
01 t"WHI ... ",1 -i!.hla • ohort u-.Prtt:ntJo. of the fO)I'O 1100 
b,.~lrUlobo."illlbeOJl"llti_IIJ.~prnIIlbJ""" 
b/IIN.-debylla .. bJe.~~oI .. bi_n..~"r"rpo,. 
forat .... lowen 10 .... U-Flow_ I"O"riI>r Ia ....... cMd _ 
eIIld,prrfon.k-d. 

n.:1'.l! ancl vRriou. other insee!ll must be di rected by 
ilflllLnct to search HOll"en for nectar find pollen, as 
thevact in tlii. manner lI"ithout ill!Jlruetioll &S IIOOn 
III they emerge from the pup" atate. Their iustinc:u, 
howo\'er, are not of a specialised nalure, for they ,-jsit 
many exotic flowen I\a reedily All the endemic kindJ, 
find tbey orten aearch for nectar in flo1fcn which do 
not I@(!retoany; and tbey may be sceD .tlempting 1o 
suck it out of nectariee of such le'lgth that i~ ennn'" 
be reached by them.· AU kindt of hN!t and ce'H.a.in 
other ineecu usuaUy "iail tbe flo.'en or the .me ~p('ol'it'l 
as long as they can, before going to another 'I)('cies. 
Thil fact lml obeerved by Ariltotle with N!lpect t() the 
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hive-bee more than 2000 reel'S ago. IUI(I tIllS noticeol 
by Dobbe in a l)8,per publi8bod in 1736 ill tbe Philo­
IOpbieal Tr&llUCtiona. It may be ot.en"ed by any 
ooe, ooth with hive and humble-bee.. in nery flower­
garden; not tha' the hahi, is inl"ariably (0110..00. llr" 
Bennett watched (or 8(Weral honrs- many plants of 
Lami'''n album, L. ~rpure.m, and another Lll.biate 
plant, N~1tt4 glle}u",w, all b'l"Owing mingled togetlwr 
on a bank ncar aome hives; and ho (ound that ooeh 
bee confined ill visill to the Shllie species. Tho pollen 
of thete throe planu differt in oolour, 10 that he 1\"1l! 

able to tett his obecrvations by examining tba' ,,"hieh 
adhered to the bodies of tho captured beee, and he 
'mnd one kind 0 11 eecb boo. 

Humble and hive-bees af8 good ootanists, fur tllt'1 
bu. tha' varieties may differ 1I"idely in Ibe oolour (Jf 
thdr flowe ... and yet belong to Ibe sarno 'peeies. 1 
hAve repeatedly Je(l1\ humble-bees flying Itraight fl'(Jm 
a plant of the ordinary red DicWmnMl Jrazin«la to a 
white variety; from one to another ,"ery diffcrt'u tly 
eolourcd ,'nricty of Dell,hjllium tQlUOlidl' alld of 
Pn"mula tterU; from a durk purple to a bri~ht yellow 
nnety of Viola tricolor; and with t"o lpN'i("I (,I 
Papaver, from one variety to another '/I"hi{'h difr."l"('<i 
l:Iucb in oolour; but in this latter eaae 10010 o( t ll~ 

bee. flew indifferently to either lpecil'A, ahhou~h pA.'llt­
iIlg loy other genera, ano thus acted &8 if the two lOr­
ne. were merely varieties, II" lhiller allO hu IN'n 
i ive-beea Hying (rom fto~-cr to flower or Rall""cJu, 
.... bo.u. and anom"'" ami or "rifolium frcrgif~m 
IIl<l ~; and oven from blue hyacillths to blne 
riolets.t 

&ollle ' pedes of Dilltem or Hics keep tu tho /loweN 

· ·Satart-,· 1871, " ..... ~lh, t 'O'eMII1..atn.:JlIlylr,. 
p.'J1 p.1ss. 
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(j( tho same lpecies 1rith almOllt al mnch ~gularity f.!I 
do bees; and when captured thoy are (ound covered 
Il'ith pollen. I hllxe seen Rili#f/io. n»tmUi /\Cling in 
thill mAnner with the 80"'efll o( Lyehnil dioica, Ai-ga 
replant, ami Vicia "P"1im. Yolll«lla pllfmoaa and t.mpi' 
cheiroptera new straight from tJoII'er to (lolI'er of MyO«lti. 
'viootita. Ddichopu. 'Iigr;penni' behaved in tho so.me 
manner with Po{eliilla torrMntilla; and other Diptem 
with Stella"" hola.tea, HeliallihenulIl tnJga~, Belli. 
JJfrellni" J"tronica Mderlf'/olia alld cMmmdr!fl; but IJOme 
lIiCjl villited indifferently tho (lollren of thellO ta·o IaUer 
II)('(:ies. 1 ha\·e IeCn more than onoo a minute ThripR, 
,,-ilb pollen adhering to its body, fly (rom ono HOllrer to 
anolher of tho 8amo kind; and ono II'M obeervoo by 
me crawling abont within a coo\·oh·ul\1l ,,-ith four 
~mills of pollen adhering to ita bood, which were 
depoeited on the stigma. 

Fabricius and Sprellgel stato thllt when flies bll"l"e 
OIiCO entered Iho flowers of Aristolochia they !lour 
C8CaI)(l,-a statement 1I·11ich I could !lot beliove, M in 
this case tho insecta would not aid in tho cl"'OM-fcrtil i. 
&alion of tho ))a!lt; lind this st"telDent bM 11011· been 
sholl'o by Hildebrand to be erronoous. Aa the IpathCl 
of ..t,.,.m maeaWlfm are furniahed with Hlamcnta ap!'''­
rently adapted to prevent tho exit o( illlCCt" tht":r 
resemblo in tbill respect tbeflowerao( Aristolochi&.; an,1 
on examining lC"I"eral spathes, from thirty to si.111 
minnie Diptera belonging to tbree Speci08 \l"ere (ound 
in !lOme of tbem; and IlUIlly of tbceo inlKlCta were lyi"1 
dead at tho bottom, !18 if tlley had been l)(lntlnnentJy 
entrapl>e<I· In order to discover lI'hether tho li,·in/t 
onCll oould ClCftpo and carry pollen to aoother plant. I 
t ied in the apring of 1842 a flue muslin bag tightly 
rol1lld a apo.the; and on returning in all bour'l lime 
.Nweral littlo tJiea ,,·cre crawling about on tbe inner 
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mrt'ace or the Lag. I then gathered a Ipatho and 
hl'tlithed hard illto it; lKl\"eral flies fIOOn erawled out, 
all!laU without el;Ofption were dusted .-jth arum pollen. 
These flies quickly tlew away, and I diltillctly "III' 
three of thcm fly to anothcr plaut about a yard olf; 
they alighted on the inner or concave lurfnce of the 
aplt.thr, and 8uddellly Hew dOll11 iuto the flower. ] then 
011l'1Ie<l tbiiJ flOIl"Cr, and Illthough 1I0t a lingle anther 
bad Lunt, sevenll gmin.s of pollrn wero lying at tho 
bottom, whieh must ha,·o boon brought from another 
plant by one of these flies or by 801M other inaeet. 1n 
another flower little Hies were crawling about. amI I 
IitW them leave pollen on the stigmaL 

I do 1I0t knoll' whether Lepidoptera generally kt"'p 
to the lIo\\'el1l of tho llame lpecies; but I once observed 
_uy minute moths (l belieTo L..mprolti4 ('I'incft) 
MltlMlL) alllwclltly eating the pollen of Mercuna[i. 
IIl1lum, and they had the whole front of their bodie~ 
em·ered with pollen. I then lI"ent to ft, femalo Illaut 
lomo yardaofT, and811w in the courso of flftreu IUinntCll 
three of these mothl alight on the stigmas. Lepidoptera. 
are prooobly often indnced to frequent the HOIl-era of tile 
lIlIIle lpeciee. 1I·hene,·er these are pro,·ided 'II"ith a lung 
alld DllrroW nectary,as in this ease other illsoot-,caullvt 
,lIck the nectar, which .-iIl thm be preter,·ed for thOfl6 
having all elongated proboscis. No doubt the Yucca 
Moth- viii" ollly tho Howers whence itt name i, de· 
rivl'tl, for a mOlt .ronde-nul instillct guides thi. moth 
10 1/1800 pollen 011 the stigma, 80 that tho O\·ulct Illay be 
de,-elope<1 on which the lame food, With fC8Jleet to 
Colooptera,l ho,'e teen :Ucligethes C(wcred with pollen 
.tIying from flower to flower of the anllle specics; and 

• JlNeribecl by lit, I:Iu,y in the •• -\merku Xatural;.a,' .-ol .ii. 
0et.11l7a. 
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thi, mUll often occur, AI, aeoording to 11_ Dri80ut, 
.. many of the species affeet only one kind of plant." · 

It mlln not be 8111'1'0800 from these !lel'ernl statelllent. 
that insecl.8 strictly confine their vis.its to the same 
spccif!fl_ They often I'i __ it other species when on ly fl 

few 1)18nts of the same kind grow near together. In fl 
flower.gamen containing lOme plants of (Enol hera, the 
pollen of whieb can eu.ily be recognised, I found uot 
only single grains hut tn&8IlC8 of it rithin many floll-en 
of !limulus, Digitalis, Autirrhinum, and Linaria. 
Otl.lf~r kinds of pollen were l ikewise detect(!(i in the&e 
Sfllne Ho,,-ers. A I~lrge number of thestigmll.8 of a plant 
of'l'hyme,in which theauthen were comilletciy aborted, 
\I{'re oxaminoo; al1d these stigmAA. though IICflrct' ly 
larger than a split needle, "'ere coI'ered not only lI-itb 
pollen of Thyme brought from other plants by the bees. 
hilt with IIIlI'eral other kindJJ of pollen. 

That insecta should I·ilit the flowers of the 8Ilme 
speciea 88 long Il.8 they call, is of great importanoo 
to the plaut, as it favolln the cross-fertili8lltion of 
,I istinet illdividuab of the 86me specics; hut no one 
\Iil l allpJlO86 that insecta actin this manlier for the good 
of the Illant. The cause probably lies in in8CCta being 
IhllS enabled to lI-ork quicker; they have jUlt learnt 
how w stand in the beet pOllition on the ftower, and how 
far and in ,,-hat direction to insert their probo8cidcs_t 
Thcy act on the IIIlme principle as docs an artificer 
11"110 bR8 to mllke half·a-dozen engines, and ,,·ho SB\-et 
time by Illaking oollaecutil'cly each wheel and part ror 
all of them. Inseetll,or lit lcaat bees,seem much in­
fluenced by habit in all tbcirmanifold operations; and 

)':)'~~~i;o:A...m""DX.L· 
,P-JU"llt"_ """..rb "'eN 

.. -r;!t('fl_lft,tdthull.)ldUwb .. 
C<"'"'torJlDQOjteuetJ1t1~_ 
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.. e shall preeeDlly see that tbil holds good in their 
felonions practice of bitiug holes through the corolla. 

It u a curiom question bo .. beea rocognisethe f1o,,-ers 
of the IIIIme species. That the coloured corolla is the 
chief guide calluol be donbted. On a tine day, II-ben 
hire-beet were iUC\.'Mautly "jaiting the little blue nOll'el'll 
of LOOdia tn·" .... I cut off all the petallof some, au(i 
only the lower strilX!<i potalsof others,oll(l theacnoll-era 
"'ere not onoo again sucked by tbe OOeH,alt hough some 
actually erall'led o,'er them. The removal of tho two 
little upper petals alone made no difference in tbeir 
risits. lir. J, Audel'8On like"'illCat3tes that ,,-hen bere­
mo,'oo the oorollll8 of the Ca1coolaria, beet ne,'er "i~ited 
tbo tlolI·ore.- On tho other hand, in some large masses of 
GmJRi.", Jlk-m "'bich had eecaped oul of a gflrt!en, I 
olJ;jened tbe uUllIual fact of the flowers continuing to 
8o.'erete fin abunrianco of nectar after all the petals had 
fallen oil'; and the HOII'ers in thisstatowere still visited 
\;y humblo-becot!. But the bees might Illwo learnt tbat 
these flowers with all their petals IOSl wrr6 atillll'orth 
visiting, by flnding nectar in tbose with only OIlO or 
two JOlt. The colour alone of the corolla 8(>r,'e/I lUI 
an approximate guide: thus I " 'atched for some lime 
humble-bees which lI'ere visiting oxelUlh'ely IJlanUi of 
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the white-flo~'ered Spiral/the. autumnaiu, growing on 
short turf at a considerable distance apart; and these 
1:>ee8 ofwn flew withiu a few inches of sevenll other 
plnnls with white lto_eMl, and then without further u ­
,unination Iwsscd onwards in _reb of the piranthCII. 
.\ gain, mallY hi\'e-bcc:s_hichconfined thei r "iails to the 
('OIllIUOllling(CaIlulla "'"'flC'rU), repeatedly flew tonrds 
EriM tetnJiz, e,identl,. attnwted by the neerly aillli lar 
tint of their f1owera, and then instantly pa.ue<l on in 
IK·arch of the Calluna. 

'l'11I\~ tho colour of the fl ower is not the IIOle guide, it 
denrly ahown by tho ailt ca&e8 above given of bees 
which repeatedly l)RseOO in a direct line from one 
mrif.:ty to another of tho same species. nlthollgh they 
bore ,'cry differently coloured flo"ers. 1 obeem::-d ftl!lO 
bees f1yillg in a It might line from one chunp of a yellow. 
fi ow{'rro ([nothem 10 O\'ery other clump of the 8Ilme 
plant in the garden, without turning nn inch lrom 
tlll'ir course to lllauliJ of Eschscholtzia and otlleMl with 
yellow f10weMl whieh lay on ly a foot or two on eith,· r 
,iue. J 11 these caSCII tho bees knew the poaition of each 
plant in tho garden perfectly well, as we may infer L~' 
the directness of their flight ; 10 that they were guided 
by experience and memory, Hnt how di(1 they dilK'()\'er 
'It first Ihnt the al)()1'o variotiOl "ith differently colollretl 
IIl,)weMl bclonge<1 to the same SI"lOOil'8? Improbable na 
it IMy nppear, thoy II(lCUI, at least IIOmetimcs, to recog· 
ni.;e Illnllls en,"11 from a distallce by their generll l 
IUIIlC<'t, ill the 1181116 nlanner a8 ~·e should do. 011 three 
()eensiolU 1 observed humbl&OOes ft yiog io a perfectly 
!ltnlight line from a taU larkspur (Delphinium) which 
1189 ill full f10wel to another Illant of the same species 
lit tho distance o( fiftee n yards which had not lUI yet a 
!linglo flower Opt"Il, and on which the bud8 8ho\l\'od only 
a f(lint tinge of bluo. lIere neither odour nor the 
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memory of fomler visiu oould have come into pl"y, 
and the tiuge of blue was 8C) faint that it tlOuld lumlly 
ruU'e .,rved as a guide.-

The con'llieuoUlne811 of tbe corolla doel not luffice 
to in,luef! repco.ted viaits from insects, unl I'M nectar is 
at tho II/uno timo 8OOretOO, together pcrhap!l lI'i llt 
lOme odour emitted. 1 watched for" fortnight many 
timet dai ly " lI"flll co"l'ered \\"ith LiMrj" cymbaulM'" 
in full ROII'er, and nover sail' " boo 6,'en looking at 
oue. 'rhere lI"as then" ,'cry hot day, and suddenly 
many heel were indWitriouslyat work on the Bowers. 
It appean that a certain degree of beat iBn~ryfor 
the IIOCretion of nectar ; for 1 ob&erved with Lobtl", 
,"!lUI that if the ,un ceased to abine fer only half an 
hour, tho visilJJ of the heel dackened and lOOn ceased. 
_\.n analogoua fact ,d th reB]M'lCt to the all'cct excretion 
from tlto Iti pulce: of Vida Militia liaa been Already 
gi\'en. A, in the case of the Linnria, 10 with Pldieu­
laril 'yh<atioa, Polwala 111I/9«riI, J'iola tt'i«ior, "ud IOmo 
lpt'Ciee of Triflllium, 1 have lI'ntched tho HO'll'cn day 
aftcr day II-ithout seei ng a boo "t work, fi nd then .ud· 
df'uly "II the Ilo"'ers lI'ere "iaited by lllallY bees. Xow 
bow did 80 many heel d~" er at onef! that the flowers 
~re secreting nectar? 1 presume that it must ha,'c been 
by thcir odour; Iud tbnt as !lOOn as I fe w bees begnn 
to.> liuek tho £lowen, others of tho same aud of difl'l'~llt 
kinds ohllcned the fact Iud profited by it. We ,bllll 
presently lICe, 'tII-bto "e trelll of the perferation or the 
ooNlla, that bee. are fully capable of profitiug by the 

4ct."..oIlhelon...-ylecl rr. ..... 1n 
.I'i('hlhe ... 'h .... u-._tedl< .... 
dowu;nth_IubuL.'OOf'(II\a. Vel 
Ihed;lfcren""I" ... """t~.e-en 
1bt1onC"'lyled."dol>«l"'yLod 
ror.. .. u_lyoJlJbt.. 
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labour of other species. :nemory alao comes into play, 
for, WI already remarked, bees kllOW tho position of 
each clump of Howen in a garden. I ha"e repeatedly 
seen them passing round a corner, but Olbcrll-iae in u 
straigbt a line as poeaible, from one plant of Frn.unclla 
and of Linaria to IInother and dilltant one of the same 
8pociell j although, owing to the intervention of other 
plllllta, tho tll"O lI"ere not in Bight of each other. 

It would appear that either the ta!!to or tho odour or 
the nectar of certain HO~'en ill ullattractil'O to hi,'o orto 
humhle-bces,or to both j for thcreeoemB no other reft80n 
why certain open HOII'en which 800rete MClin are not 
visited by them. 'l'he small quantity of nectar IIOOretoo 
by fIOmO of these Ho,,'en can hardJy be tho eauae of 
their neglect,as hh'e-OOes aeart'h cngerly for the minute 
drops on the glands on the lea"CI! of tbo PM/nus 1(J1I~ 
«ra8"'. Even the bees from different hivCl! 8Ometiml~ 
"jsit different kindll of HO~'el'll, as ill said to be the eaae 
by :nr. Grani "ith respect to the l)olyanthuB and nola 
tricolQr.· 1 ha,·o known humble-bees to "ilit the Howen 
of Lobtlia fu1!Jm1 in one garden and not in another at 
the distance of only a rew milCIJ. ']'he cupful of ncotar 
ill tbe la~lIurn of Epipadi. lalifolia is no,'cr tollclleo.l 
by hi\"e- or humble-bees, although I hnn) Ile('I1 them 
flying dOle by j and yet the nectar has a pll'tUlQllt 
tfl.Sto to us, and is habitually conllumed by the common 
wo.sp, AI far as I have IlCen, "-Mpil seek for nectar in 
this country only from tile Howen of thil Epipactia, 
&1-ophularia ~tiro, Hedera heliz, S!Jmphorirorpw 
r~,t and Tritoma j the three former planLl being 
endemic, and the t",o Ia.tter exotic. ..u 1I"1I8p8 are eo 
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fund of IUgar and or any s.-eet fluid, Ind II Ihey do 
Ilot diMlain the minute dror- on Ihe glands or P"" ..... 
la,,~ it ia a stnwge raet that they do 1I0t luck 
the neetar or manr open flo.-en, which they could do 
__ ilhout tho aid or a proOOac.ls. llive-beea visit the 
Dowen or tho Symphoricarpus ancl Tritoma, and this 
make. it all tho atranger that thoy do not v~it the 
Dowell of the Ellipacti8, or, lUI Car II I havo seell, thoae 
of tho &ropluJan'a aqua/iea; althougb they do viait 
the Dowel'll of ScrophuJan'a ~ at lcaat in North 
A..mcrica.-

Tho extraordinary indoatry of beeI and the number 
of flo,,'ell wbicb they visit within a ahoft time, 10 tbat 
each flower it viailed repeatedly, must greatly increaae 
tbl" chalice or each receiving pollen from a distinct 
plant, When tho nectar it in any way hidden, beca 
cannot tell without illllOrting their proboecidca "'hether 
it hM lately heen exhaUlited by othor bee8, and 
thi~, lUI remarked in a fonner chapter, forces them to 
,-isit many more flo"-en than thoy otherwise \!'onld, 
But thoy endeal'Ollr to 1080 IUIlittlo time lUI theyean; 
thUli in f10wen having several ntlCtaries, if they Bnd 
OliO dry ther do 1I0t try tho olhert, but lUI I h.,-o often 
ohilerved. pa8II on to another Oow-er. They ... ork 10 in­
dU:ltriollaly and effectually, that evell in tho eMf! of 
lOCial Illants, or " 'hieh hundreds of thOUll8nda grow 
logether, sa witb the &evenl kinde or hea.th, every 
single flower it "jaited, or whieh evidence ,.'ill preeently 
be given. They 10116 no time lind fty very quickly 
from IJla.nt to 1)1(1111, but I do not know the rate At 
which hi\'&bcct fty, Humble-bees fty at the rate uf 
tell lOilClali bonr,aa Iwaa abletollJC('rtaili ililhe CflIe 

or the uUI.ICI from their curioUi Ilabit of cailiug at 
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Cf'rtain fixed points, ."bieh made it 688y to lllOWlUfe the 
time taken ill pMSilig from one place to another. 

Widl rcs~t to tlae number of Rowers which bees 
,-illit in a gi,-('n time, 1 obscned tbat in exactly oue 
minute" laumble-bee ,"i"ited twenty-rour of the cloecd 
/lowen of the Li,wria cymbala.ria; Rllother bee villi ted 
in tho sarno time tll"('nty-tllO /lowen of the Symplwri­
c(lrJlUl NaIl/lOla; and allother seventeen 1I01l'cn 011 t1l"0 
Illalll.8 of a. DeI11b..inium. In tho OOUI'8O of fift~n 
miuute8 II. single flo""cr on the summit of a plant of 
(Enollacra wu ,-iBited eight limes by severnl humble-
1Joee, IlIld J follo,,"oo the laat of thCle booe, 'Ahiln 
it vi.ited in the COUnIe of a few additional mimltes 
every plll.llt of the same 8~iCII in a large floller­
garden. I II nin(,Wen minutes every Ho."er 011 a IJIIIfIII 

plant of Nemcplu1a i"';fjni, \\"8.8 visited twice. I n one 
miuute six 60,,"en of a Campanula ,,"ere cntered by 
a llOlIcn-collocting hi'"c-bee j an(1 hoes wilen thua 
clllployed work Ilowcr tboll when l\lcking llCCltlf. 
LOIllly, sevcn flowcr-stalks on a lllant of n~a.mnUl 
jrazilWlla wcreobsc""e<loll the 15tb of J uuo 18-U dnring 
ten miI\UWl; they lI"erevisited by thirtoonlnuoble-hoes, 
each of which entered m..allY Ho."era. On the t"llld the 
lIame OOlll"er-llalk, were viaited within the eame time b,­
eIe'-en humble-Ueca. This plant bore altogether 2cl1 
flowers, and Crom the abo,"e data, taking into con­
,idcration how late in the e,-e.uing humble-bees work, 
each flOln:.r muat bave been viBited at le.aet thirty time!! 
dRily, and the 8Qme fto""Cr koollil open during !levernl 
day'" The frequency of the ," isits of hoes iN 1100 some­
liUlCII shown by the mallller in which the petals are 
scratched by their hooked tani; 1 h",,-o acen large bOOs 
of )Iirllulus, SUlCbya, and Lathyruil with the beauty 
of tJICif 60wen tbus sadly dcfaced_ 

P"jorQlirm oj tl~ Corolla by .B.n.-J ba,-e already 
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alluded to beet biting bolet iu flO'H'''' for the I/\ke of 
obtaiuing the llf!Ctar. 1'bey often RI·t in this lOauuer, 
both ,,'itb endemic and e:s:olic epecics. in many puuo( 
EuropE'. in the United Statet. and in the Himalaya; 
and therefore Ilrobably in 11.11 partl of tbe world. The 
pbnlil, the fertilisation of which ftCtunlly del'enda on 
inscctl entering the flolI'ers, 'trill fai l to pnxlnee Reed 
when their nectar is thUll stolen from the outside i and 
e,'ell II-ith thoee epoo:iet whicb "ro capable of fertilising 
themseln'la "ithout any aid. tllC", can be no cross­
fertilisation, and tbis, as we kllOW, is a seriOlll evil 
in mM caaes. The e:s:tent t.o which humblo-hees 
('arry on tbe pmctice of biting holes is surjlriaing: a 
remarkable CMO was observed by me near Bourne­
mouth. ,,·here there were formerly e:s:teD.llive heaths. 
I lOOk a long walk, IUld every now and then gathered 
a twig of Brim tdraliz, and when J had got a hand­
ful eumined all tho flowers through a leila. Tbis 
IlroeeI8 "·1lI repented many timet; but though many 
humif't'(la were eumined. I did Ilot auccood in finding 
a ai llglo f1o'll"Cr which had not been perforated. 
Humblo-bcce "ere at the time Bucking the Oowen 
throllgh th_ perforatioD.II. On the following day a 
large number of flowC1'lll were examined on another 
hroth ,,·ith tbe same J'eIIult, but bere hivc-b008 were 
lucking through the holes. 'J'hia ease ia "II the 
more remarkable. as the innume.rable holet bad beell 

made 'II"itbin " fortnight, for before that time l mw the 
beet everywhere aucking in the proper IDallner at the 
mouth, of the corolla. In all e:uen,ive Hower-garden 
IIOIDe large bedt of &IN graAami, &aMy. oocrct"_. 
and Ptllttlemo.t aryutru (?) had every Ro~·er per­
forated, and many IJOOretI wera examined. Ill/we aeen 
wbole flclda of red clover (PnJolilim prat_) iu the 
l8.me alate. Dr. Ogle found that 00 per cent.. of the 
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flo •• en of &h-ia glutil1O¥J. had been bitten. In the 
United States llr. Bailey says it is difficult to find a 
blO8lOm oC the native Gerardia ped;.,..iaria witbout a 
hole in it; and Mr. Gentry, in spelloking oC the intro­
duced IVwn'a ,iMfilU, saya" thnt ncnrly o"llry flower 
had been perforated."· 

As Ctl.r lUll hal'o scen,it is alwayshumble.boo!I which 
first bite the holes,aud they I1re well fitted lor tho work 
by p068C88ing j)()wenui mandibles; but hiv6-lleee after-­
Wll.rd, profit by tho holes thll8 loado. Dr. H. MiU\er. 
bowe,'er, writes to me that hive-lleee IIOmetimcs bito 
bolet tbrongll the flowers of Erica telrali.ll. No illSC('ts 
exocpt bees, with the liugle Cl:ocption of WIUlp6 in the 
ease of 'l'ritoma, have sense enougb, lUI tar lUI I ha,'o 
obecmxl, to profit by the holes already made. E,'en 
hUluble-beee do not always discover that it would be 
adl'antagoou9 to them to perforate ocrtain flowers. 
There i, iOn abundant supply of nectar in tho nectary 
of 1hlpll!OluIII trictJlor, yet I have found this plll.nt 
uutouched in more than one garden, wbile the flowers 
of otber lllaniB bad been extensively perforated; but 
II. few yea.re ago Sir J, Lubbock', ~"8nlellcr assured 
me WiOt he had Il000 humble-boea boring through 
the nectary of this Tropreolum. In the United Slatell 
the common garden Tropreolum, WI I hear from Ur, 
Bailey, is often pierced. MiU\er has obaen'OO humble­
bees trying to suck at the months of the flowers 
of PrilJlvla datibr and of an AquilegiR, alld, tailing 
ill their attempts. they made holes through the 
corolla; but they often bite llOles, although they could 
\\'ith very little more trouble obtain tho nootur in a 
legitilllllte lllaUlier by the mouth of the corollp., 

Dr. W. Ogle has communicated to moaouriouacnsc. 
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He gathered ill SII-iueriand 100 Dower-stcms or the 
common bluo variety or the monkshood (Aoonilum 
I14ptl1Ul), And not a lingle 80ll'er ,,"as llCrfor'llted; he 
then gathered 100 Items of a white \'ariety groll'illg 
elose by, and everyone of tho ollCll lIo""ers had \le(:n 
perforated. This surprising differeu{,'O in tho 8tatc of 
tho nowcl'll may be attributed with milch probubility 
to the bluo vnriety being distasteful to bees, from the 
presence of tbo acrid mntter which is 110 general in tho 
UllnullculACCre, and t.o it/l aheenoo in the white variety 
in oorrelation with the iOllll or tbe blue tint. Aooord· 
iog to Sprengcl: Ihilll)lant is strongly proterandrou8; 
i\ would therefOM be more or 1e118 8terile uule118 bees 
carriod pollen (rom tho younger t.o the older 8owers. 
Co.aequently the white "ariety, the DO"'ers of whieh 
were alway. bitten instood of being proJlCrly entered 
by the ~ would fail t.o yield the full number 
of seeds and would be 0. oomparnth'ely rare plnn!, 
11.8 Dr, Ogle infonn. me was the CIlIIC. 

Bees show milch skill ill tbeir mnllller of working, 
for tboy alwaYI make their holes (rom tho outside 
close to the lI]lot where the nectar liee hid()ell within 
the corolla. All the Oowers in a large bed of SWellya 
eocn'ltM bad either one or two will made on the upper 
side of the oorolla near the base. Tho Dowen of a 
llirabilis and of &l";a coeei_ were perforated in the 
.same manner; whilst thoeeof Salm gralwmi, in which 
the calyx is mnch elollgntcd, had both the calyx and the 
corolla invariably perforo.tcd. The Rowefll of Pm~D" 
(IrgutUf are brooder than those of the plAnts just uAmed, 
and two holes Alongside each other bad hero alwaYH 
been made jUlt above the calyx, In these IIOveral cue! 

- the perforation! were on the upper aide, but iu Jhllir-

• ·DuEDIdeckc:k.p.U& 
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1'niPlI. -ftu one or t'Wo holes had bt'oen made on the 
lo~er aide. dOle to tbe }jule protuberance which re­
IJre8euta the nectary. and therefore direct ly in front of 
and close to the spot where the nectar is serreted. 

But the mOlt remarkable ease of ski ll and judglll!'nt 
known to me, i8 that of tbe perforation of the flowen of 
Latllynu 'Yh'Utri., as described by my 1011 }'rnncis.· 
'l 'he nectar in this IllaDt ill cuc.lOllCd within a tube, 
formed by the united 8tamens, which surround the 
pistil 80 closely that a bee it forced to inl!('rt its 
J!roboecis outside the tube; but b'o natural rounded 
passagee or orifice. arc left in the tube llear the base, 
in onler that the nectar may be rt'aCbed by the bees. 
Now my .. n found in luteen outo£twcuty,(ollrflowcrs 
on this plant, and in cleven out of aixtcen of thOl!e on 
the cultivated everlasting pea, which ill either a "ariety 
of the BAnIO lpe<'ies or a clOllCly allied one, that the 
loft l)B880.go WM larger than the right OM. And here 
comes thcremarkablepoiut,-the humbl<l-OOcs bite holCfl 
through tho 8tandard-petal, and theyalll'aY8 operated 
on the left 8ide o'er the passage, which i8 generally 
tho larger of the two. My II()n remarks:" 1t iadifficult 
to lI&y ho,,' the boo:e' could have acquired thia habil 
Whether tlley di8COTered the inequality in tho 8ize of 
the nectar-hole. in lucking the Rowers in the proper 
" 'ay, and then utili.&ed thill knowledgo in determining 
where to gnaw tho hole; or .. hether lhey found ont 
tho beet litllation by biting through the standard at 
variollspointa, and afterward! remembered its litllatiOD 
in visiting otber flowers. But in either CIUJ(I they Ihow a 
remarkable poll·er of making use of what they have 
learnt by experience." It 8eCIll8 probable that beCfl 
owe their ,kill in biting holos through Rowers of all 

• 'Sobue,'J .... S, I87t.p.IR:t. 

© The Complete Work of Charles Darwin Online 



CJwo. XI. PEllroRATlOlo' OF TIIE COROLLA. '1:.>3 

kiDW to th"ir ha\'ing long practool tilt' iustin('t of 
moulJing cells and pot!J of wax, or of en larging t1wir 
old coeoon. with tubes of W/U; for th('1 are tho 
oompelled to work: on the ins.ide and out!Jide of the 
umeobjt'Ct. 

In the early part of the Slimmer of 18.37 J WM 

led to olAerve (hiring 80me weekt sc\'ellll fOil" of the 
acarlet kidnfly-bcan (PhOMOlUl multijlorUl), "hilbt 
attending to the fertilisation of this plnnt., and daily 
Mil' humble- and hire-heel! Bucking at the mouths. 
of the flo""ers. 13u\ one day I found 86H"rai huwbt('­
beEft employed in cutting hol611 in flo"'er after flo""r; 
and on the next day elwy Bingle hive-bee, ,,·ithout 
eJ:("f'ption, instC'ad of aljghting on tile I,,(t wing-pHal 
anf! sucking the flo"'cr in the proper manner. fie: ... 
straight "itbout tbe lC1lSt h(";litation to the calyx, allli 
.ucked through the holel! which had Ixo(ln mad" onh 
the day Ix!fore by the Il1unbJe-heet; and H\{'y CUI;' 

tinned this llabit for many fo llowi ng day .. • ~lr,l$(.tt 
has oommullical.(.'(l to me (July 28th, ISH) a similllr 
('l\8C, "'ith the lOle diWerence tlUlt less than half (.f the 
Ik,,,,'ers had \>c(> n p<'rfomted by the bllmb le-Ix.~; 
Ut·\'erthelese, all the hive-bees ga\'e lip BlIcking lit the 
moutha of the flowel't and nJlitoo exelUfriw·ly tht" bitll'n 
ont'S. Xo'" how did the hive-bees fiml 0111 110 quidd) 
that holes bad be4:>n made? In!tinct "'''(-n1~ to be out 
of the quertion, AI the plant is an ~xoti(". The b'II! .. 
cannot be _ n by ~ ,,-bilIlt stAlldiug on the wing. 
~tab, where they had alw8Ys !lre\'ioI18Iy alightL'<I. 
}'rom the ease with whicll bees "" ere decei\'('d when the 
petal, of Lcbtlia trill'" were ('ut oW, it wItS elMr that 
in thi. case they were not guided to tho nl'Ctar Ly iLl 
IDlcll; anti it may be doubted whetbf' r thf'y were 

• 'Ollnl.au-.' 1 ~7, p. m. 
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altmcted to the holes in the fto"'ers or tho j'bas..-'-'ohu 
hy tho odour emitted from tbem. Did they pereeh'o 
Ihe hok'll hy the aellS6 or touch in their l)roLoecidee. 
"hil,;t suekiliR the flo"'crs in the I)roper manner, and 
Iheu I'('Clson Ihnt it would 8!l1'6 them timo to alight on 
tho oUhide of the Jlowers and use the hol(-'8? This 
/WI'IlIS nlmOtit 100 aUstrul!C aD act or rel\.8On for be<>!j 

lind it ill 1U0re probable thnt tJlOy RIll\' the humble-bee8 
Itt work, and understanding ,,'hat they were about, 
imitntoo thl'm and took ad\'anlago or tho shorter path 
to the nectar. E" en with animals high in the _1(', 
~uch fI.8 monkeys, ,,'0 shou1d be lurprised at hearing: 
that all the individuals or one 8~iee "'itbiu Ihe 
~IW}ce of b·('nty.tour bours understood an act ptr­
j'urm(!(1 by a di~tinct lpeciee. and I)rofited by it. 

J JII\\"(' repeatedly oheen'cd ,,-itb ,-a rioul kind. 
'Jf flo,"wlI that nil the hj" e and bumble-lJet.a which 
"ere lucking through tho perfumtiol\s, flew to them, 
Ilhelher on the upper or under sido of tbe oorullll, 
"itilout the least hesitationj 1111(1 thit l liuws how 
quickly nil the indh'iduals "'i thin tJle district hall 
lI<'quirL'(l tho aame kno1l'lcdge. Yet hllbit comes into 
pIny to a certnin cJ:tent, as ill 80 many of tue other 
uJ)('rntions or bees. Dr. Ogle, !letIlIl'I- Fflfrer and 
lklt line obaerved in tbe casnof PhaMd", mlllli(lorwo 
that certain indi,·iduala 1I'ent eJ:c!uah'e1y to tl;e Iltr. 
fOrlllions, ,,-hile otherl of tlie 88.11Ie B~iee ,·iail ... 1 
only tho mouths of the flollefll. I nOlieed in 1~6J 
I'XlICtly tho 88metact ,,-itb Trifolium prateJItt. Koper­
~illtellt i8 the toree of habit, thnt when a l>oo ",·hieli i. 
\"i~iting lJerfofflted flowers comCl! to one which lina IIOt 

bt'en bitten, it does not gu to tho mouth, but inatantly 

• Dr. OI{W.' P"p. Sclenoo R..... 

;~;:;~,~l~~~~trI.;,:~ 
11 1M.' Ub O('m., wi. Ill8llll, Po 
tl8. H •. neltlaelelt.t.kI-. 
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tiM ...... y in _~b or anotber bitten n'),-,·r. Nrn'l'+ 
thel .... I UIlC8 taw a bumble-bee " isitillg tbe byl.ri,1 
~*'"'" ~ and it ('Dwrf!d thl> mouth. 
~ kJIDt' " •• ftl'l .00 ("tit hole. into the ()th~ Ur. 
H. lhi.ll(·, infonu. me that io the IIII.me diHtriet h~ hlill 
_0 11)1110 in<!i,-idu,,11 of BomJJu. wwutrlll"(lt", IJ.oring 
dlruugh the ~Irs- and corolla of RlIi'l4nlh., tJ}<'f'i..,.".. 

.,.. ... and othm'l tbrough the oorolla alvno. Different 
lpt'I·iet of iX'aI mlly. howew!r, 80mctilllCi be obeern'l.l 
etting dim'~ntll' at the .me time on the .!.Ine 1,lanl. 
I hare ... ·0 hj'°e-beN neking at the moulla vf tb .. 
t...t-I"I of tbe oomm,)o bean; bumble-heel (,f ('IDe kin,1 
.. king througb h.)IOI biUen in tbe calyx. and IlUmbl ... 
_ of auother kind lucking tbe little dn'l. of Rui • .! 
8eff'tc.t Ll' tblfll Itipnlee. llr. 8eal (jf llirbigan 
Idinu me that the Rowers of tbe l l i •• uri co,"",nt 
(&:I. IU',..,."') aboulld ,,;Ih nlX'tnr, 10 that chiMn-1l 
6u luck tbem i and be 118'11' hin··lHIfII lurkin;r 
6roogb bole. uu.d~ b), • binI, the oriole. and I' II" 
-.eo time bumble-beellu.-::king in tbo I)MP'" malllu"r 
II tbOIllOllthl of the /1o'll'el"l.· 'J'hi, l latrmcnt "1.)IIt 
tile oriolo callJ to mind "II"hat I hAve l~ .. r(ll"fl . i.1 tlf 
.naiD 'IK"l·i .. of bummiug-Lircb boring h"l ... thnmgb 
.. 11".,,1'1 of tbe llrugmansia. 1II"hiltt. (jtb('r Ip""ie. 
.ten:d bythellloutllo 

The owli,e whicb impelB heel togn.'II' b .. IN throujlb 
• eorolla IIM'mI to be the .,.iDg or timt', (ur th.oy 
'-' mD"h time in dimbiDg into aD,1 out or ltl.rg'II 
~ ftml ill forcing their b(:911, into d oted ont'!!o 
ftry Wf'T'e aLle to mit nearly "'ice &II many Ho.-t'" 

• far .. I ...... 'uld ju.I~. of a ~tacbyl and Il(·nt..tt>m .. n 
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by .Ii~htinlt 00 Ihe upppr .urf.ee of Ihe ('o"roUa 
11011,1 'lIcking through th(\ cut boles, &I by ellteriol 
in the I'f"f"'r waf. Ne,,"ertbf'I~.eh bee btf,_ 
it ha.t h.tl m~·b pnw:tiof'. mll6t Lo.e aome time la 
IDIlklllg each new perforation, Clpecially .hco the }l@R­
fVflltilll\ hal 10 be mado through both c,l/.ly1: ud 
~'rolla. 'J'hia action tbercCore iWllliee fon-.i,:bt, 01 
"hi,.)\ w:uhy .e hne abulldant cl'idenC'e in tbEir 
building op.'ratilllll; and may .. 'e not further belieft 
IIwt '11111('1 tnK'l8 of tbeir l(X':ial inlliuct, that it, 01 
"'-(lrking fur the good of Olhl"r m('mben at the CQIIto 

unilY. may h,,",, likt'Wiae lilay a I-rt? 
llilly )",."' ... agu I wu .truck ,,'ith the ftIC! tbat 

hUlIluk .. oo. AI Il ~lIera l rule llerforale BOlll'en onl, 
.lu nth. PI'. in luge numiJc,n nfIU t~lhl'r. I • 
• ~rd. n ...... re there 'lfCte lOme l'ery large loedt 01 
RI""hyt 00«1',.,." and of P.m«erno,. flrUt"Mf, orery !ling" 
lImH'r 11'1\11 lW'rfomtcd, but 1 found two plalltl of the 
f •• nner .perifll growing" quite tcpante with tbeir ,_. 
mU"h IICratched. thowillS that thoy had been frequently 
\ iaited by ~. and yet not a Bingle ftolll'er WII 
IlenllratOO. 1 found alto a 1If'p"n.te 1)18111 of the 
I'enllitemno, and •• bee. eotering the mouth at u. 
(!{Iron.. ud 0.., a tingle Bower h.J. ~ perfOnt.ted. q 
the follo.ing yoar (184.2) 1 ,·i.ited the lame gam. 
IHerai tim8l: (>11 the 19th of July humbl~beoa ... 
mddog the Bo-rs uf &.el,. .,,;_ alld &1. 
graAI" .... in lhel1roper mannf'r, ud onneof tb"('l'n,lI .. 
W('I"O lW'rforatcd. Ott tho 7th of Allgll!t all tho flo • .m 
lI('re jlcrforated, e"el1 tboee On lOme few plautl of ~ 
~h'ia .bitb p. at a IittJe di.ta.nce from the gftII& 
1 ..... 1. On the 21Btof Angu"t ooly. fowfl.olll'er. on till 
IIUUlUl iu ot tho spike. of both epooiCli felMinod f. 
and 1I0t one of tb818 ..... no. bored. Again. in my on 
sanl" 8'fCry plant in RrPra! ron of tbe OODUDOD ~ 
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had mRny flowen perforated j hut 1 (oulld three Illanl!l 
in separate parts of the garden which had sprung up 
aet'identaUy, an(l thOlO had not /I. lingle flower per­
f.>I'lited. General Straehey formerly aa'll' many pel'-" 
fomted Rowen ill a garden in the llimalaya, and he 
wrote to the owner to inquire whether this relation 
between the plante gro'll'ing crowded and their IK'I'-" 
foration by the beea there held good, and Willi answcred 
in the affirmAtive. :Ur. Bailey informs me that till! 
UtNrdia ,wicularia which is IJO largely perforated, 
.. nd lmpali~ jJI1O., are both pro(U!J6 flo'll"erers. H~n('O 
j, (ollow! that the red clover (Trijolj",m pratm.) and 
tho common bean lI'hcn cnltivated in greut mll88e5 in 
6eldl,-that l:.'rico. tetrali;t growing ill large Dumberil 
on heaths,-ron of the eearlet kidney.bean in the 
kitl'ben.gudell,-end maMell of any species in the 
ftower-garoen,--a.re aU eminently liable to be per­
forated. 

The explanation of tbis ftICt is not difficllit. Flowl'rI 
growing in large nllmbers afford a rich hooty 10 the 
Lee,., and are oo111picII0III from a diltance. They are 
consequently "isiled by clQII,ds o( these in8CCtt, ami I 
ont'e counted betweell twenty and thirty hee& nyin~ 
.. bout a bed o( Pentatcmon. They are thus stimlllatt'\l 
to work quickly by rh'Rlry, and, wiult is much mon' 
important, tlley find a llIrge proportion of tho /lO"CN, 
III luggested by my IOn,· "'ith their neetaries luck('(( 
dry. They thus waste much timo in M!8rching Dlany 
empty flowen, alld are led to bite the hole;J, 80 15 
to find Ollt All quickly 1.1 possible 'II'hether there iii any 
n~t.\T Ilreecnt. and if 80, to obtain it. 

Jo'iowers which are partially or wholly ,terile lillIe • .!! 
ri .• ited by insects in the lllQlK'f manner, Ineb as 
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tho;.e of most @peciesof Sah'ia, of Tn/oli,un pruten.r, 
PI.rutdUl mwltiflorw, &c_. 1I"m more or leas compll!tely 
fnil 10) produce &eed8 if the bees confino their \-isits 
to tho perforations_ The perforated Ho\Oers of those 
'j)(-'('ies, which are capable of ferti lising tuemsd.es, 
will yield only seJr-fertilised seeds, all!l Ibo 8CCdlings 
will in con8C<juenoo be less \-igorou8. l'hercfore all 
Illonl8 mllst Buffer ill some degree whcn bees obtain 
t heir Ilcctar ill a fcioliioull manllcr by biting hoI('! 
through the corolla; and mally Bpeciea, it might be 
tb'H1ght, would be lhUll e.s:tenllinatoo_ nllt here, a.~ 
is iIO gencral tlU'Oughout nature, Ihere ill n tendl.'n{-y 
1()\O"Aml a rt'l:!tored equilibrium_ If a Ilinnt BUrrel"!l 
frulIl being Ilf'rfomted. fc\Ow indh-iullall will be 
reared. and if its nectar ill highly illl llO"alit to the 
be<>;., tli('86 in thl.'ir turn 1Irill slliTer and decrt'Ml.' in 
Ilumber; hilt, what is much more cITccti\-e, Ill! IIOOU as 
tho Illnnt OOt:omes somewhat rare .110 lIS not to grow 
in crowded mlUl.-;l'!I, the bees ""ill no longer be stinm­
Il\too 10 gnaw hole& in the flowers, but "-ill entet 
them in a iLgitilUato manner_ More lICC<i wiU thell be 
prodnced, and the eeedling& being tho product of 
{-roM-fertilisation will be vigorous, 110 that the specil'l 
will tend to inl'1'CaIIO in 1lI1iuber, to be again checked, 
M 1ll1Oll. AI the plaut again gt'01I"J in crowded 1ll8lI1;(.'5. 

© The Complete Work of Charles Darwin Online 



OESER..\.L RaCLTd. 4:l!f 

CHAPI'EH xn. 

o....re.tlllatio:>n~lobebeneSM.l,udMlr-lcrlillatlQIIlu. 
j""""'-Ameo\ ..-dill"~.,....tJyh. tbe_ by .bletl_ 
(,"",I_too. II r..."., ... I....t .. U-fertdioolu. .YOkIed-Tbe bn< It. 
.... Ieoillef thfttq ,--dea-toa lilt depeeefdiAnm ..... lwn 
lalb"M.D&I~w-Tbee~lld·.~_d ... tolhe ...... bi"'I"",1>I 
morbltll<!t>tl"'''''111 In Ihe ~~u_S"tUte(jr \heoundiJiOflo to.hle" 
111.1I,-.re"'hjeo:U.l.he"...,·lAshoar~the.[n.I""teol""'lan· 
OI'II...wn>II ........ ndlb.lodl''''''''oIl111eh eoodll.iou-Thfot,tl, .. l 
__ ""*tloooo •• tlo ....... ttotbeiD~oIdlll'<:JBIU.ttodM ... I 
~._P'noUI!aI~-O-O'oltlMot ... tIUd_ao.._ 
..-.-.. bee ..... tlw ..... 0( m.-fetlil .. I ......... 1IIII,.rOf'l'[IA-
tiuo, llDdoilhe .... u-..Dd 1I~II ... u. IInloNot bd..roolyl..J 
p1u", In _~ .lIh hrbnd .... 1oaf,. 

TUE tint aDd mOlt ilnportant of tho concllUioll8 "hidl 
may be drawn rrom the ob!l('rI,ationJt gi,-e ll ill th is 
\-olume, it Ihat g(>llcrally el'Ol8-rcrtilianlion il beneficial, 
Inli .elf·fertifuo.tion orw.u injurious, at least .-ith thl! 
pla.nu on which I experimented. Whether lung. 
f. ... lIl1inued self-rcrtililllil ioll ill illjurioull to a ll plnn l! 
i~ another and difficult question. Tho truth of tile,,· 
C'Oln,-luliioll.l ill IIhowD by the difference iu h('igill, 
.-eight, ooDIltitutional ,-igour. and fertility of Ih" 
urr~pring from cf'Qll8C(l and ac)f-rerti li.oo Hewers, ant! 
in Ihe number of ~I produced by the parent.pIAna. 
With retI~t to tho IOOOm) of the two prollOlilioll~, 
nl\ll\ely,lh.8tacIC.rCMilisatioll it oftcn injnrioui, 11'0 linn· 
Ibundnut c\·jdcnoo. The Itructuro or the lIo ll"el'l in 
.u<'b planlll as Lobtlia ra_, Digi/Q/i, ptlrptlra.. l~(, .. 
nuder. the ait! of inseet.ll almoet indispensable ftlr 
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tbf'ir fertili8fllion; and bearing in mimi the prepo­
teney of pollen from a distinct il\dividual orer that 
from the same individual,luch planla will almost cer­
tainly ha\'o been croMed during many or aU previous 
generations. So it mUlit be, owing merely to the 
prcl)()tency of foreign pollen, with cabbages and VUriOllll 

other plante. tho nuieties of which fllm08t innlriably 
intercroM \lheu grolll'Tl togetber. ~'bo Mmo inference 
lIlay be drown still moro aurely with respect to thOlie 
plants, such as of Reseda and :Eschscholb:ia, which 
are aterile with their O\\~ pollen, hut fertile with 
that {rom any other indh·idual. These 1Ie\'eral planu 
must tit('rdore WW6 been Cl'OIJIKld duriDg a long series 
of !IN!\'ioUl gencralioll3, and the artificial Cf'OII8CI!I in my 
experiments canllot have incrmsOO the vigour of the 
otr~pring beyond that of their progenitors. Therefore 
tho diffcr<!lIce between the self·fertililed and crossed 
plantil raised by 1110 cannot be attributed to the Sllp&­
riority of the c~, but to tIle inferiority of tlle 
self·fortilised &eedlings, due to tho injurious effeetil of 
self·fertil isation_ 

Notllitilstamling the e,-il which mtlDy plan1ll luffer 
from IClf.fertilisation, they can be tInll prolJegated 
under fayourable COndilio1l3 for many gCDerationl, as 
,ho"-II by lOme of my cXIM!rimcnt3,alld more especially 
by the 8urvival during at ICtl.llt half a century of the 
Amo varieties of the common pea and 8weet.-pca. The 
IJIiJlle oonciUllion probably holds good with /Ie ,-eral other 
exotio plauts, which are ne'-or or mOllt rerely CI"IJIl&­
fortilised in this country_ But all thcso ))111.11111, as far 
as thoy bn,"c boton tried, profit greatly by a Cf'Ol!8 with 
a ffCllh stock_ Mauy specios which boo r small and 
inOOJl8picuOU8 £101\-0"' are noyor, or mOllt rarely, "i~ited 
hy illJl('('L;j during the day; and Hcnnaun !hiller 
infers that they must be always, or almOllt alway .. 
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leU·fertilised. But the e'l'idenoo ftppeafll to me in· 
lu!l\cicnt. until it can be shown thnt slIch fl owers urn 
not visited during the nightLy any oCthe innumerable 
kindlJ of amaH motla. }~rom tile limple fact of thCfle 
amall flowers expanding. and from lOme of them 
IOOreting nectar. it ICeDlll Ilrooobio thllt they are at 
least occasionally "ilited and intet'Cl'OMlld by nocturnal 
insects. It i.e much to be desired that lOme one .hould 
C!'OM and seIr·fertili!lO luch Illlln1.8 aDd compare the 
growth. weigbt. and ferti lity of the offspring. The 
Uev. G. lIeOllow- remarq that the planta which have 
'pl'Ca(Jlhe mOlit widely through the agency ofnlan into 
now countries, aO(I have there grown most vigorously, 
cOl\Ill\on ly heM 81URB aud inconsllicnous flowcrB; and. 
u he assumes that thCllO are ala'ay. selUertiliaed. 
he infers that thi. procea ce.nnot be at aU injurious 
m Illanta. lie believes that "as long &8 a IIIaDt ifj: 
" .... J(.fertilisiDg. it remains iD the IIIme condition, anfl 
"retain. ita average standard. but dotf not ~6 
N in ally 1M!J' It cannot be benent("(l. 88 it eanno, 
"introduce anything new into ita Iy.tern. 80 long lIB it 
" li,·('8 in the same IIIaoo; hence its multi! are ftl!g'Itiff. 

"If, however. lelf.fertiii.eing plantl ca.n migrate. aD,1 
"to obtain new peculiaritiee {rom ff(lSh lurrounding 
"mcdin. theY. they may acquire astonishing \'igour. 
"and e\'en oust the IIlIti\'o vegetation of tho couutry 
"they hB.\·e invaded." According to th.is view the 
male and female lenal elements must become in luch 
caaea dift'erentiated through the fICtion of the new 
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condition.; and tbi. teem. not improbo.ble, judging 
from the remarkahle effects of ebanged conditions 011 

the reprodueti,-e al',t('.m of ~\hutilollalld EeehBcholt;(ia. 
Some few plant .. owing to thpir 8trllNnre, for iu· 

Itanee, Oplirp ap'!",,", have almost eerlaillly bl~'n 
IJropago.ttod in a state of nllture ror thQnsands or 
!{eneratiolll wilhont ha,-ing been once interclOMt'li; 
1\lld whNher tbey ,,-ould proflt by a erou with a ffCll,h 
ijtoc.k is not knOll-no lluuucb ca8CII ought not to make 
II' doubt Ihllt as a geneml rule cr08Sillg i, benefl!·ial 
Illld aelr-Certilisation injurionl, any more than the 
("J;i"t('.noo or plants ,,-hieh, in a Itate of nature are 
llropagdtl'li ~J:UAlly, that is, eJ:ciusi,-ely by rhizom~ 
alolon .. ;\:l" .• (their flowere new'r producillg II(!('<'II), 
Ihould make us doubt that .. minal generation mu~l 
ha\-e IIOlue great advantage. III it is the common IlIlln 
f"llowed by nature. Whether allY 8pecies has L..·l:U 
I1'IJrodu('(od IlSCJ:Ulllly from a V(~ry remote pniod ca.nll<)l, 
oC COUl'lM'. be __ mined. Our IOle mMnl ror ronning 
any jndgml"nt on thia head i8 the dumtion of the 
\-arietiet or our [mit treee whi('h have been 10llg pro­
pagated by gmfll or bud!. Andrew Knight formrrly 
maintainoo that under theae circum8tance. theyahral" 
become weakly. bllt this oonciusioll has bN-n warmly 
disputed by others. A ree('ut and ooml)('tent jutigt'. 
Prof_ Asn Gray,t 100111 to the aide of Andre'" Klli~ht, 
which 1IN'1Il' to me, from Inch evidence III 1 have 
been able to collect. the more probe.ble view, not,,-ilh· 
Itanding mllny oJlpote<l fElC~. 

With re~l)6Ct to the first or the two proposili"n~ 

nt Ihe heed or thie chapter, namely. Ihatt'roM-fcrtili'<ll.· 
tion i8 generally bencflcial. wellllvee.J;C(!lIcntc\-idcn('(', 

- I boo_e .. hell _e .... _I. t '1)u.,.1,,1oo_: F.-, •• ,,,1 
... ,.'\" ... h ........ ~. 11.rrie •• pettaI .. lq"'I:I&no"i.i.,~: 
I~ .. : ~b. ".IIL !!1Id edil- ...... Ii. 187S, Po :l3II 
I~ U~_ 
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Plant. of II)()mrea "'ere intercroucd for nino .ncceM;il"e 
gl'nl'rntioDli tlll'y III'Je thcn "brain intcrcl"'OllllCd, and 
" the .uno time ~ ... ith • plant of • Cre.b .tock, 
that it., one bl'Oll~h' from another garden i ano.! the 
offllpring of thil Ifttte r croo. ,,'ere to tllo int~rcrol8cd 
plall13 ot the tent h gcneration in height lUI 100 to 78, 
ano.! in f~rtility II 100 to 51. An analogoUi clI:peri­
m~nt "'ith J~h.chohzia gue a limilar l"CIIu lt, III tAr 
u fertility WM oonCC!nH)d. In neither of t1u~ Cl\8CIJ 

1I'l:re any of the l)lant. the product of IK'lf·tcrtil.ilfttioll. 
] )I&IIt. o( Oi&utllul"'crellClI·(en.ilised rorthreegcnera­
tiuDl, amI Illil no doubt trail injuriOOl; but ,,-ben 
th,·~ plauta ,,-ere (erti lised by a (l"CIIh Itock and by 
in t.. n.'"--!d plallt. o( the lI.Illne Itock, thl'1"'6 ..... .II. greet 
tWr~'n.'nce in ((·rt-iUty between the two .... tloheooUngs. 
and .,me diff~reuce in their b(' ighL I~('tuoia oif('1"1 
a nCluly pRmllrl eAl('. Willi nrioul other (llaTlt.5o tho 
II-"mleritl l cfTecta o( a ('roM with a fl"Cllh .tock may 
IJe k't'U in Table C. Scwral accounts hue al8() been 
published· of the cll:trnordinary groll·til of K'edlingw 
from ft crou b<!tw~n two ,·arietiee of tho IftIllO II)('(' ice, 
lome o("'hieh are knollli ue'·cr to fertilile tllf'nucln's; 
I\) that here neither IIClf·fert.ili$tion nor ~lation.hip 
en"n ill • rt'mnte drgrt'" can hue Cflmeinto play. We 
Dilly therefore ooueludo that the abnotll'o Ilropoli tiolls 
are truf',-th.tclOII-fertiliaatioll. it genrrally beneficial 
ano.lllclr·fcrtili .. tinn of4'o iojuri"UI to the of[; pring. 

That ~rtaill plants, for inatanl'e, Vida tl"icolor, 
Di!Jjtal~ p .. rp .. na, &mllhamntu ..,.,pa"..... O!f'lam~ 
JI"'i("ijm, &c .. "bieb hue been naturally clOII-ferli li8et1 
fur many or al l Ilte\-ioUi generations, .hould luft't·r to 
an utN'me d(>gree (rom II single act of sclr·{ertiliMtioli 
it lUI IUlconi.hi ng fuet. '1'he c\' il dOClJ 1Iot depend in 

1l:.~. s..'\" ... u.:.IlI1der~"'·dl.xb.t..l..uL9OI.IL ... 
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&lIy corrctlponding degree on the pollen of the 8('1(. 

fertilised l)8,renu acting inenieicntly on the Btigmu of 
the same /lowers; for ill tho case of tho l pomOla, 
iUiluulus, Digitalis, llra.88iCl&, &:c., tllo self·fcrti liacd 
parenti yielded an abnndant IUJlply of ICed,; ne,·er· 
thelcu the p!anu raised £rom these ICOO' lI·ere 
markedly inferior in many 'n}'1 to their cro8If.fcrt i· 
lii!ed 1..rethren. Again with UetIOda anu &chachollzia 
the more aeJf-sterilo indi,·jdua!j profited in a leu 
degree by ClO88-fcrtiliaation than did the Illore sdf· 
fertile individual.. With animals 110 manifest el'i l 
lilUl boon oLien'ad to follow ill tho first few genel1l.tioll8 
from close interbre(!ding j but then we mllSt remember 
that tho c.lOIC8t IlOIIIible int(:rbrceding lI·ith animals, 
that is, between brolhe", and li8ters, canuot be con· 
aidcred as nearly IJ() elOMl a union as that hctween the 
pollen and ondes of tho sarno Iloll·er. Whether with 
planu tho e"il from Idf·fcrtilisu.tioll goat on inl:'rE.'fl§­
iug duringau6Ce88i,'o genel1l.tioll' is bot 81 ret kDQ1I·n; 
hilt 11'0 llIay infer from my experiments that the illCrea8C, 
if any, is far from rapid. A.fter plallt! ha,'o been pro­
pagated by sc.1f·fertili$8tion for Bevera! generations, a 
linglo (!J"(JM: with a fresh atock restores their prilltine 
"igour j and we havo a strictly analogous result with 
our dOIllCltic animal .. • The good effects of croes-(cr· 
tilisatioll are tran8Dlitted by 1)lants to the next gene­
ration j and judging from the varietil!8 of the common 
pea, to many succeeding generations. nut this may 
merely be that el"'08ilE!<l plants of the first generation 
are extremely \-igorous, and tl"fUl8mit their "igour, liko 
any mher character, to their auooe8!lOr&. 

'l'he means for favollfing cnJIIlI·(ertilisation and p~ 
venting Iclf.fertili.,;n,tion, or oonversely for f,wourillg 

• ·VarIAUonlll!dern.-IealIool,'W. dx.bdedil.toI..ll.p. 1W. 
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&elf· fertilisation and preventing to a C<'rtain ex-hmt 
el'OBll-fertiliSfttioll, Are wonderfully di'l"cfI!iIiNi; aJl(1 it 
ill remarkable tbat these differ "'idely in c1t)8dy Allied 
planu,· -in the species of the 88.me genua, and lOme­
timN in the individuals of the Mmo 'peci~ It is 
not roro to find hermaphrodite plants and others 
with ~p!lmted ~l.es within the 8ame !,"('nus ; and it is 
COlllmOIl to find lOme of tIle species diehognmous and 
othersmatllriug their sexual elemcnts simultaneously. 
The diehogAmollll genus Saxifmgn con tilins llroter­
androus and proterogrnolls apecies. t Sev('m l genem 
includo both heterostyled (dimorphic or trimorphic 
10nns) and hOlnOlltyled species. O]lhry. offers a 
remarkablo instance of one apecies haying its structure 
manifCillly adallted for aelr-(ertilill8tion, and other 
species &II manirestly adapted for croM-fertilisation. 
Some con·gcneric ~pecies are quite sterile and othen 
quito fertile ,,·ilh their own pollen. F rom tllese II(',-eral 
eilUSCfI we often find within the MI lne gl'flUS species 
which do flOt produec seeds, whilo oth('1'S producc an 
Ilbundnnc(', wh('n insects fire exeludf(1. Rome s]}CCies 
bear c1eistognmic f1o\lws which ennnot be el'O!llled, as 
well u peri<'Ct f10'KCMl, \I"hilst othen in the same genus 
ne,'er prodnce cleistogamic fiolll-ers.. Some Ipecies exist 
IlIlIler tlirO forms, the one bearing OODspic1l0llS f10wen 
adapted for cross-rert ilisatioll, the other hearing in­
oonapiC\101l1 f1olll"ert adapted (or sdf.rertililation, II bilst 
other species in tho lIIlIDe genus present ollly a single 
ronn. E" en "'itb the indi"iduals of Iho " uno 1]}CCiCII, 
tho degree or self-sterility ,-aria grefltly, lUI in Uelll'(la. 
Wilh polygamo\ls plants, the distribution of tho IJexes 

natlberi~bIIi.Abd.1krlin,'Ocl. 
1872.p.7C8. 

tDr.}:n,ler,'Bo&.Zelnn,.,' 
1868,,.833. 
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differs in the indi"idualsofthe SIlUle spcciC8, The rela­
til'e period at which the flCxual elemellu in the SlIme 
flower are mnture, differs in the varietiC8 of Pelar­
gouium; and Carril!re gi1'C8 ICveml casetJ,· sho"'jng 
that the period \'aries acrording 10 the temJlCmtln(' to 
whicb the plauta are exposed, 

'1'hi8 extmonliuary di,'ersity in the m(,fmS fo r 
flwouring or pre\'cnting cross- flutiaclf-fertilisn.tioll ill 
closely allied furms, probably depends on tho l'('8ulta 
of both pl'OCessce being highly beneficial to tho 8pedes. 
but in a directly opposed manner 8n(1 deJlCudent on 
"ariable conditions, Self-fertilisatiou IlSSUrC8 the pr~ 
duction of a large supply of &eO<!a; and the necessity 
or admntageof thia will be detcrmined by tho a"Orilp:o 
length of life of the plant. which largely drpends 011 
the amount of destruction sulTered by the scOO.s aud 
soodlings. 'fhis destruction foUoll'll from tho IDOI!t 
\'arious and "flriable OOlL'JC8, Buch as the presence of 
animals of Il(n'cml kinds, and tho gwwth of surround­
ing Jllanu, Tho JlO8Sibility of cross-fertiliSil.tion du­
peum mainly on the presenoo and number of certain 
iMeCts, often of inllCClil belonging to special grouP!'. 
and on the degree to which they are attracted to the 
flowers of allY ll8rticular speciCB in preferenoo to 
other tiowers,-all circumstanccs likely to chllugc. 
?!loroo"er, the ad,'antages which follow frOm cross­
fertilisation dilTer milch in different Illallts, 80 thnt it 
is Jlrobable thllt allied planta lI'ould often profit in 
different degrees by cross-fertilisation. Under tb('!J(' 
extremely complex Ilnd fluctuating ronditiona, with 
two 8Qmewlult opposed ends to be gained, no.mdy, tho 
SIlfo Ilropagntion of the speciCII lilld tho production of 
cl'OII8-fertilised, \'igoroull offspring, it ill not surprisillP: 
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that allioo fortlll lhould exhibit an extreme dh'cf'l'lity 
in the moonl ~'hich fa,-our eithcr end_ H, lUI thcre is 
lCUOn at least to IIllilpect, aeU-fertilisation is in 80me 
rt'lopecu beneficial, although more than oountNb8lan~,1 
by the advant3get1 derived from a Cl'OIIIlIith • frelh 
stock, the problem becomca still more (.'OmIJlicatcd. 

_oU I only twice experimented on llIore tlum a single 
spooies in 0. gCllus, L cannot 88y whethcr the eroeaed 
offspring of the s(wernl 8pecica within the same gcnm' 
diff(>r ill their degree of superiority m'er their aelf­
fertilised brethren; but I should expect that this 
.. ould often pro'-o to be tho ease from ,,"hat ""118 

oha.:rved with the two 'IMlcies of lobelia and with the 
individua.l, of the same 8J1OOies of Niootillna. The 
IpeciCll belongiug to di!:tiuct genera. in thelome family 
Ccrtailily differ in thiil respect. The ell'eeu of el'Oll;:l­
and selr-rertilisalion mlly be oonflued ('ilhcr to the 
groll"til or to the fertility of the oll'ilpring, but g(,lIernlly 
extends to both qualities. There docs not fK'Cn\ to 
exist any clOlO oorrespondence between the d('groo to 
which tho flowers of speeica are adapted for CI'OiJll­
fertili88tion, lIud the degree to IIhieh their oll'dpring 
profit by thil PI"OC(:flI j but ,,-e may easily (Orr ou this 
heed, &I there are two means fOT fa"ouring C'T088-Ccrti­
lisation which are not e.xtemally perceptible, namely, 
ICIC-sterilityand the Ilrepotent fertilising influellce of 
pollen from another illdif"idual. wtly, it has oc-en 
shown in a fonner chapter that the ell'oot pToduced by 
CI"Oll8 and 1C.1f-fcrtiliSlltion on thefcrtility of tho parent­
I'lan13 docs 1I0t alll"ayl oorTC8jlond with that IJrodutoo 
011 the height, vigour, and fertility of their un'zlIJTing. 
'l'he SIImo remark allpiics to cl"Ol!8C<l and IC.If-fcrlil ised 
le(,dliugl1I'beu thClO are used 1\8 the parcllt-plllnlAl. This 
waDt of oorrCIjlondelice probably depend" at lealt in 
pert, 011 the number of aeed.I produoed being chiefly 
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determined by the nunli.ler of the pollen-tube-s ,,-bieh 
reach the o\'ulcs, and this will be govenllxl by the re­
action behrcen the pollen aDd the Itigmatic K'Cn>tiOD 
or liutlCl; whC'rt"8S the gt'OlII"th and l..'Onstitutional "igour 
of the offspring 'Ifill be chiefly determined, not only by 
the lIumlK'r of pollen.tubes reac.hing the o\'Dlell, but by 
the nature or the reaction between the content! of the 
l)()llclI-grniuIRud ovules. 

There are tll"O other important oonclu8ionlJ which 
may be deduced (rom my obser,'atiOIlI: fintly, that the 
ad'-flotage. of crou-fertililation do not follow from 
IIOme mYRterioU8 ,-irtu6 in the men'! ullioll of t1fO 
distinct imlh'iduall, but Crom such illdividuala ha,-ing 
~Il 8uhj('Ctoo during pre,-ioIlB gencffttiolUl to dif. 
ferent ooDdition.s,or to their hning nried in a manner 
commonly eall<!d !pollIaneous, 80 that in either case 
their IICxual elementl! have beell ill some degree difl"er. 
clltiatcd. And aeoondJy. that the injury from lelf­
fertiliSAtion rollon from the want of luch differentia­
tion in the IK'xual clement8. These two propo.itions 
are fully 08t4blished by my experiments. 'l'hUII, wlu,'n 
plant. or the I pomcea and of the ll[imulue, which bad 
been lelf-fertilised for the seven prcvioUII generatioll5 
and had been kept all the lillie under the llame condi­
tiona, were intercf'Ol8ed one with another, the ofl'Jpring 
did not llrofit in the leut. by the crou. llimnhu 
ofl'ers another illib'uctil'e case, aholll'ing tJlat th(' 
benefit of 1\ C1'Ollll depenw on the previotlJ treatment 
of the l)rogenitol1l: plants wbich had been IICIf.fcr­
tilisod ror the eight previous gencratioD8 \II'erc Cl'08geI'I 
with planu which had been intcrcrouod for the same 
llIunber of gencrations, all having been kCI,t under 
tho sallie conwljoua IIA far IL8 possible; seedlings from 
mil crou were grown in competition "'ilh othen 
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derin'll from the SBrne aetr-f~nili.ted m"lh~r-planl 
crv,.,. .. ..t by a fresh stock; and the latter 1ICt.~lJin~ lIere 
LJ the fvrmer ill height as 100 to 52, all<l in f~rtility 
M 100 10 4, An enell,. parallel e:'I>eriment 11"&;1 

t ried 011 Dianthu"" ~-ith this difference, th,\t the plautll 
h.1.(1 been &elf-fertilised only for Ilia thrro prc\·ioul gene­
ra tiolll, El ud the fflIIlIlt 11"8.8 similar though IIOt 10 ilrongly 
murked_ The foregoiug tll"O cases of the offspring 01 
l pomooa aud E!lthllCholtzia, deri ,-oo from Ii CI'OIB .!"iUI a 
I'rceh Itock, beillg as much superior to the illtercf'08llell 
l)lantJ of the old stock, as the86 latter .. 'ere to the lelf­
fertili.oo otf"l)rilljO:', Itrongly IUpport. the .. me oonclu­
Ji .... n. A CfOII ~'ith a freth stock or II-ith another nrielY 
Ik-~'ml to be IllI"uYI highly beneficial, whether or 
n .... t the mother-planu hIve beell illw:ref'Ollled or lelf­
f,_rtili~ fvr IevemI previous gelicrationL The fact 
that a CI'OIiiI betll"C('n t ll"O flowers 011 tbe Mme plaut 
docs no good or "cry little good, is likell-itit! a strong 
oorroboratiOIl of Ollr collclusioll ; for the 8CxlIlIl 
elemeuu in tho flowers on the MII16 plant CIIn rarely 
hM'e boell li ifferollt iated, though this is IKI88iblr, as 
ftoll-cr-buds aro in one &ense di"tinl'! individllal6, 
Io}metimee nnying Ilid differing from one Inother in 
struclure or ron81itulion_ Thus the propn.o:iti"n thlt 
the Jx,nefit from cl'OM-fertiliMtioD d(>IICn(1s on tbi' 
plante which are el"OlllK.'d having been luhjl'('ted dUrillg' 

previous ~neratiollll 10 IOmewhat differenl ~,udition$. 
or 10 their having vllried rrom !lOme unknown cause III 
if tbey bad boon thna subjected, is securely fortiHed on 
I U sidea. 

Before lll'OCt'Oding allY further, the ,-iew which hIlS 
been mainl'linod by 1IIl\'eral IJhyaiologi8tIJ must be 
u"tirod, naml"ly, that all the evil. rrom brooding 
animru.. too c.iOlCly, anll no doubt, as they ~-ou1d .y, 
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from the .elf-fertilisation o( plantl, is the result of the 
increase of fIOrne moruid tendency or w(>aknC8111 of oollsti. 
tution oommon to the clCl!Jely related parentll, or to 
the two .exes of hermaphrodite plants.. Undoubted ly 
injury has often tbllll resulted; but it is a "ain 
'tUcmpt to extend thia view to the numerous CIUlt.'S 

givcn ill my Tables. It should be remcmi.lcred thnt the 
lI/l.me mother.plant IH'U! both aelr·fert ilised nne! crossed, 
110 tlhlt if Ihe had been unhealthy she would haH~ 
tnlluunitted hair her morbid tenden('iCtl to ber CI'03..01(>\1 

IJff~pring. But Ilrnnl! appearing l~rlectly hee.lthr. 
lIOme of thl'm gr'O"ing 'fild, or dIe immediate olfa:priul{ 
vf wild plalltl, or vigorous tomnlon ~en-plllnt.!, 1I"e1"8 
sdeeled for eXI~rimellt. Considering tho number of 
IiIJeCies which were tried, it is nothing 1et18 than alot!urtl 
to IUI1llOlll that in all theso C38{'8 the mother-p!.\Ill$, 
though not appearing in Rny way dil!OOlled. \\ere weak 
or llllhcultby in flO peculiar a manner tbat thei r !!{'If­
fertilised soodlings. many huudred!! in number, WCft' 
rendered illferior ill height, wcigbt. oolUltitutional 
vigour, lind (ertility to their cl'08l!Od offllpring. lfore­
",'cr, tbill belief eannot be l'xteuded to tho lItrongly 
marked 8(h'aniap 'lfhich inl'8riably (0110"" u far loll 

my expericnce IerrC8, from intereroMing the indi"i­
dnals or tho 8Mle Yilricty or of distinct Y8rieti~ if 
thellO hal'e been subjected during IIOmo generationa to 
diR'l'l'{'nt oondition!l. 

H is obvious that the e%JlO8UI'6 o( tll"O Ie'" of plaut.! 
during leyersl generationa to different oonditi"lIs call 
lead to no beneficial results, I!..!l fur I!..!l c1'068iug ill con­
"(,fII('(i, ImlCN tiu:!ir !!{'xual clements are thua affected. 
Thllt every organism is acted 011 to Il certaiu (>;(t(>ut by 
... change ill itll environment, will not, I 111'CIIUllle, be 
diBpllted. It it hanlly nece8il8ry to admnoo evidence 
on tbil hMd; we can peroeive the diO'l'rent'9 bet-'QeD 
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indiTidual plantA oC the _IDe 'IJeCies ""hieb blWIll 
groWD ill IOIDell'bat more sbady or sunny, dry or damp 
plaoea. l 'lantl trb.ieh haTe bee.J1 JlfOpagt.tOO Cor IOlOtI 
generation .. under different climates or at diffel"(>nt 
-..:1111 oC the year trnlilIDit different oonsti tution, to 
their aeedlinga. Under Inch circumltaneet, the ('be-­
miOiU OODlUlution oC their fluidt and tbe D.lture of 
tb",ir tilwe. are oCten nkIIlilloo.· Many otber mcb 
Cacti oould be adduced. In .... ort, e \"ery alteration in 
the fUlictioll of a part iJ prollRbly oonnl'CtOO ,,"itb lOme 
oorrelllOnding, thougb ofWo quite imperceptible change 
in Itructure or oomposition. 

Whate \"cr affoctll an orgnllillD in aoy trllY, likc1filltl 
Wildt toaet on itllsexual element-. We.ee tLiJ in tbe 
inheritanoe oC newly acquired modiJlcatione, lU('"h AI 
thole Crom the inCl"eUl..J u.e (II" di,uae of • part. an·1 
cycn from mutilatiolll if follolled by di.senae.t WtI 
have abundAlit e"idcnoo bow 1Il.ICf'"lltibie the rt'1)'" 
dnctivtl 'yltem il to ('"hallged conditiou!, in the many 
ilUltau~ of anilt18.h rendered ,teri le by conflnement; 
10 thnt thoy lI"i ll not lIuite, or if they unito do lIot 
prOIlu('O off"pring, thougb tbE> ooufinf'ment may 00 fll,. 
fmm c101e; and of rlant. rcnJf'red Itl-rilf' by cnhi· 
nti"o. But hardly Illy CUd afford more striking 
f",·ill(' I1(.'6 how llOlI"erfnlly a change in tile oon'litiOllll of 
life aetA on tbe sexual clt"mellta, than thOIIt' alreu.ly 
gh"CD, of 1)lanta wbich are compl. tely It lr~ terile ill 
one oounlr)', a nd ,,"h('n hroughL to another, yield, cn II 

u..dtlf_lIl."....oI ..... Lo ... _'""'lall&~, ___ 
;!::!~~~~~-:-: 
1'l.w...u,-"t"'pk<I'<II'-. 

t . \" ... , ... -'cr 1JrI.-u.­
t~ .. • elL :lii. bod tdil. .... L ., ... 
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in tho fint generation. a {air supply of IeIC.fertil~.,J 
~I. 

But it. lnay be said, grantingthatchangcd oouditinlU 
act 1.111 the aexual elemenu, hQ1If can tWQ or more 
IllantIJ growing close together, either in their native 
l'Oulltry or ill a gurden, bediffercntly acted on, illil.Smuch 
119 they appc'ar 11.1 be expoeed to eMeLly the 8IInw 

('Oliditionl? Althongll thia questiQn has been already 
oonsidl.'red, it dC5I)n'es further conaideration from 
&e\'cml pointa o{ ,·iew. In my uperimcntt "itll 
Digil4li. JlurJAlnG, lOme flo,,"en Qn a lIild Illant "-ere 
.clr'{l'rtilL.e<l, and othc" lIere crotSl;L'() lIith lJOlll"o 
from anOlll"r Illant growing lI"ithin two Qr three feet'li 
dilltunee. The croeiled. and 1le1{·Certilised plants raiJk"<l 
lrom tbe aeOO, thU8 obtained, IlrOOueed. Hower-st(,ms 
in number 1-11 100 to 47, and in an'rage height 1-11 100 
t.) 70. Thcrelore the cross ootweell thellO two Illullta 
II!I.!! highly beneficial; but how cou ld their IICXUal 
clementa h""e been difTenmti"tcd by eXPQsure to 
diffcrent conditions? If Ihe progeniwn of the ho 
plauta had lived 011 the so.me lpot during the last 
&.Jure Ql generations. and had ncn'r been cfOUC(i \\ ith 
any plant beyond the distance or a lew ll~t, in all 
IJfOoobility their offllpring would Jun-e been rt.-duct.-d w 
the same state 1-11 aomcor the plan!. in my e;"l:perimel\t~. 
__ nch 1-11 the interel"068ed plants o( the ninth gen(.ru. 
tion of 1pomooa.-or the eelr-tertilillCd pitlnts of tht' 
toighth gtneration of Uimulua,-or the olf~pring from 
flowers on the flfU)le plant,--fInd in this CII3C a el"088 
between the t,,"O Illanla of DigilaliB WQuid ha\'c dUlll' 
Ill) good. Bllt seeds arc often widely diapersed Ly 
natll!"!11 meflll8, and onc of the abovc bo) plUIlt8 or 
• .me of tlll'ir alll.:eston may h8.\'o come from a di.lallt' •• , 
from a mQI"(' .hady or ,lInny, dry or moi.t piaIX', or from 
• dilferent kind or BOil containing other organi.· or 

© The Complete Work of Charles Darwin Online 



OE... .. £1LlL nBSULTS. 4 53 

inorgnnio matter. We know from the admirable 
l'Oeenrches of :'![C&E!rs. J.n.wcs and Gilbert- that different 
I)lanu require and OOllsume very different amounU or 
inH'l."ftnic matter. But the amoulit in the fIOil wllulll 
.. N .... bly not make 80 great a diff'en:mce to tbe 1IO,·(>ml 
individuals of any particular speciee 811 might at lint 
1M es:pected; for the .urrounding epeeiee 1II'ilh 
differellt requirem(lDta would telld, from existing in 
greater or l!'88er numbers, to keep C4C.h sj)(ICies in a 
AVrt uf equilibrium, with respect to what it oouldobtain 
from the lOil. So it would be even with ~peet to 
moisture during dry 1e8I01l9; and bow powerfnl it Ibe 
influence of a little mOM or less moisture in the lOil 
on tho presenco and distribution of plants, i. often 
well .ho ... ·1\ in old pllo8tuM field. "'hieh still I'f'tain 
t rae<'l of fonner ridget and furro""L Nevertbel(.W, lUI 
the ProllOrtionalll1lmben of the surrounding Illaull in 
t1ll'0 neighbouring pltu:e!l i8 mrely exactly Ihe lIIUlle, the 
individuab of the 8rune apeeit'8 will be subjected to 
-omel't'bat ditrerent comlitiOIiS wilh retpeet to 1II'hat they 
ran aheorb from tho fIOi l. It is surpriHing bow tho free 
growth of one aet of plana afft'('ta othen growing 
mingli>d ...-ith them; I aUowoo thtl planu on mtber 
ml)f'O than a aquare yard of turf ... hieb bad bern cJ!Wly 
mo,,'n for 8e\'eral YCllrl, to grow up j ami nine sJI('Cit.'5 
out of twenty were thUll exterminated j but wheth(lr 
this 1111l!J altogetht>r dno to the kindl which grew up 
robbing the othera of nutriment, 1 du not know, 

So"l'll:ls often lie dormant for lI·veral yean in the 
grounll, and gl'nninDte when bron~ht near the 'Ilrface 
by any means, ILl by burro..-ing an imals. They woulll 
prd.IR Lly be affcetefl by the mere eiN!ltmatanceoChaving 

• 'J ...... t 01 0.. &yaI ApbltQ;ral So8. 01 Enpmd.' fOl uff, 
ponL 
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long lain dormant; for gllnlcnen bclicl'e that the 
production of double f1o'/l'CrtI and or rruit is thus ill­
fluenced. Se.etb, moroon!r, lI'bicb 'lfere matured during 
different fIOOJJOllB, will h8\'o been subjected during tho 
whole COUnKI or their (Iol'elopmeut to different (legr<.'C;J 
of heat and moisture. 

I t was ahown in the last chapter that poDen is ofteu 
carried by inaecu to a considerable distance from 
plant to plant, Thererore ouo of tho pqrenta or 
nneeston of 0111' two plauts or Digitalis may ha,-o Ix'('n 
croeaed by a dislant plant groll'ing under IJ()me"'ha~ 
!lilTerent conditions. llialits thUB cf()8lle(). ofteu I)TO­

duee au unusually large number of 1IOOdt; a striking 
instance of this fact i9 nll'onled by the Bignonia, Ill'O­
viously mt'ntioned, lI'hieh was fertiii!e(l by lo'ritll Muller 
with poUen rrom some adjoining plan!.s and set hardly 
flny aced, bnt II-hen fertilised with pollen from a dis· 
tant plant, was highly fertile. Soodlings from a cro..s 
of this kind grow '/I-itll great ,-igour, and transmit their 
,' igour to their desceudrulU. 'l'hcse, therefore, iu the 
struggle ror life, lII-iU generally beat and exterminale 
the IR'e(Uings f!'(lm llifl.llta '/I'hich have Jong gr'Q1II-n nl'ftr 
logether uuder the lIIWle conditions, and III-ill thtu !cnll 
tospreael. 

Wben two mrietiCII which pn>Sent weD-marked 
differenCC9 are crossed. their descendanUl in the later 
b"elleralious differ greatly from one Rnother in ex· 
It'nllil charactl'l11; and this is due to tho augmentati"n 
or obliteratlOIl of some of these characters, and to 
tho reappearance of former onCII through reversion; 
IInelllO it will be. as we may reel alm08t flure, '/I"jth any 
slight differenC('a ill tho 001l8titulioll or their IICxual 
clements. Anyhow, my experiments indicate that 
el'O$8ing plants. which Illwo been long subjected to 
alm08t though not quite the lIIUIIe conditioM, is the 
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IDOIIt I)OIH'rlul or ,U the meana for retaining &Ollie 
degree of differentiation in the te%ual elementa, as 
BIIO"-1I by theaulJeriorityiD the later g<>ncrat iolla or th(' 
illt('rcroaed over the aelf·rerti lised loodlillg& Nel·er. 
th t' Ies;!, the continued interc:ro8tiing or 1)laut;! thlla: 
t rea ted dOC!! tend to ohliterate 8uch diiferentil1tion, lUI 

may he inferred from the lcuelloo beuefit derin>d from 
illtCrcfOll8illgsu('h plftuts,in oomllariilOliwith that from 
a cl"08ll ll-ith I fTf'llh stock:. ltaecm8 probable, B8 L IIllly 
aJ(I, that 1OOt1. have acquired their cud leu curions 
adalltationl for III-ide diD:!minalioll,· not only that Ilu' 
aoodLing. 8hould thus be eD4bled to find uewand fitting 
homes, but that the individuala which have been l on~ 
ilubjeetcd to the MillO conditiODll 8hould occuionall~' 
intercf'Q118 with I fl'68h stock. 

From the foregoing SCl-eral ooJlJJiderationll III-e may. 
I think, con('lude that ill the abovo caso of the Digitalill. 
and even in that of plants which Imvo groll-n fur 
thollMnd8 or gcneratioUli in the 8Il.1II0 district, 118 IIln~ t 
often hal'e O('(:urrN lI'ith 81~iCl IUlI'ing a mu('h 
rctIlrictal range, lie are apt to oW'r~timftte Ih!' 
degree to lI"hich the indil'idualil Ilfwe been 8l1hj(l('h~ 1 
to abeoilitely the 8Il.mo ooDditioD.8. Tlu~re ia at It'lSt 
no difficulty in beliel'ing that all('h 1)laota hal'e bf.f.u 
~nbjectcd to Bufticielltly distinct conditiOlls to diffl'r­
I:llIliatetheirlC'J:ualelement8;for1felmow tbatal'lalll 
I'"'Jl"Igalt~l (or !lOme geoeratiom in another gunll·n in 
the lame district &ern .. 18 II fresh atock and hAll high 
fertilising powel'll. 'fhe euriou8 e8.8(lfl of pluut.8 whi('h 
('an (('rtilise nlld he fertililiCd by any other iotii\' iduai 
of the enlllo a]lCCies, but are altogether Bterilo with their 
011-0 1)O]]eo, become intelligible, if Ihe I'iew here pm-. 
pounded i ~ oorfflCi., uamely, that the iD(lil'itiuals o( til{" 

· ~I'roII I II.Jo-bn,...r.uc.lI.-ntlJalWe,'\·fflIreIllI!Ipmjl""ldet r_..-' 11173. 
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salOn apeciea growing in Bstate oluature ncar together, 
bRye DOl roolly been subjected during teveralllrt~\'ioull 
generatiolls to quite the sarno ()()Ilditiolls. 

Some Ilatlll'lllislli tl89umo that thero is an inOllte 
tendency in all beings to \'Dry and to a(\1'8m.-c in 
organisation, independently of external ngcnciea; Ilond 
they would, I pretlume, thUB DXI' lnin the sl ight 
difl'crcucCtl which distinguish all the intlividuilis of the 
slune specie!! both in external charncten aud in con­
stitution, t\8 wdl WI the greater differences in both 
respects between nearly aUied n.rieties. No two 
indi"idUAb elIn be found quite aliko; thus it we IIOW a 
number of are<b from the same capsule uuder t\8l1car!,' 
fI8 pussiblo the Barno oonditiollll, they germinate a't 
different rulcs and grow more or less vigorously. They 
reoi"t oold fwd otherllufsYOllrable oondiliollil differeutly. 
They would in all probability,88 wo know to be tho 
case with Ilnimals of the samo spcciC!8, be somewhat 
differently IlCtoo on by tho 8!\mo poison, or by the Mme 
disease. 'f hey have d ifferen t l)()wCra- of t ransmitting 
their charactel'll to their oflsprillg j nnd lllany analogou~ 
facu oould be given. No\\', if it wore trne Ihnt 
plante growing near together in a state of nature ha,l 
been lubjected during many previoul gellerntiona to 
ah90lutelytbesameconditioIlS,sueh dilfef'('ncetl as th();l(l 
ju,t specified would be quite ine1:pliooble j bnt Ih«y 
are to n certain e1:tent intelligible ill accordance with 
the "ieWl! just advanced. 

At Illost of tho plants on wbich I experimented 
were grown ill my garden or in l)()lIInndcr glfl88, a few 
words U1l1at be ~Ided on the condi t iona to which they 
werecxl)()8(;(], 88 ... ·ell as on the effects of cultinltion. 
When Q species is first brought nnder culture, it may 

• Vil.....n"' .. 'l .. ot.edbyVe.Jot,'o-YariilS,·pp.S2,S8,39. 
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or may not be 8ubjected to a change of climate, but it 
i. alll"ays gro"'"O in ground broken up. and IllMe or leM 
manured; it ill also JIa\'t'(1 from oompetition with other 
plants. The paramount importnnce of tbill latter 
cin:ulIl8l.1lnl'6 is pw,'ed by the mliititude of spocics 
lI"hid. flourish and multiply in a garden, bllt cannot 
exist uulea they are protected from other plantl. 
When thns saved from ooml)Ctition they are able to 
get whatcH~r they require from the &Oil, probably 
often in eXceMj aur. theyaro thUlsubjected to a grEAt 
change or conditions. It is probably in chief 1)B,r(. 
oVting to thi. caU80 that all plants with rnre excep­
tions ,'ary aft<'r being cultivated for lOme generations. 
The indi"iduals which have already begnn to vary 
will intercrou ono with another by the aid of insects j 

llnd thi, accounts for the extrcmedh'eNity of character 
which many of our IOllg culti"ated. plants exhibit. 
But it Ihoulel be obaen'ed that tbe l'ClIult will be 
largdy dClermined by the degrre of their ,'ariability 
ami by the frequency of the intercl"08Sell j for if a plant 
.. aries ,'cry little, like most speclea in a 81i11eof nuture, 
fl"t.'quellt illterel"05.'lC8 tend to gin~ unirormity of 
eharactertoit, 

1 na"e attempted to shOll" that lI'ith plant8 gro1\ing 
naturally in the same di8trict, execpt in the unusual 
cue of each indil'idllal being surrounded bye::ulI'tly 
th(' fl8,me proportional Ilnmbefll or other SI)6('ies run'ing 
{'f'rtain l)(),,'on of absorption, l'll.ch will be subjected to 
11i~htly difT('ront conditions. Thill does not apply to 
thp indh'idll lis of the 8/une speciea when ('l1lti"lItOO in 
l"I('31"Ol1 groull.I in the same garden, nut if th('ir 
Rowers are "isited by insects, they will intercl"08l; nIHI 
thit will gil'e to their sexual elements during a 
('()n~iderable number or generation~ a ruffieient amount 
of dilrcrtntiation for a ('rosa to be beneficial. ).[oro-
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Ol'er, seeds are fre(l'1entiy cl[ehanged or llfOCured froDI 
OIher gardeU8 having a differeDt. kind of eoiJ; and the 
indil'iJuals of tho same cult ivated specie. will thU8 be 
ilubjoctcd lOa change ofoonJitioQ, lfthe floll-enare 
not "i&iwd by our native insects, or I'ery rarely 80, 
ns in tbe CQS6 of the common fllld Hweet pen, and 
IIPllIHcntly in thut of the toOOcco when kept in 0. 

hotholllK", any dilTerelltiation in tho sexnal elements 
cause« by intercrosses will teml to disappear, This 
apl)(!Q11I to hal'e occurred with the Illnuts jnst 
1I1eutioned, for they were not benefited by being 
cro8ile(l 0110 "ith another, thongh they were greatly 
benellted by a ct'OS!! lI'itll a fresh stock 

1 hal'O been led to tho vie"'~ just advanced with 
respect to the causes oC the differentiatiOIl of the sexual 
demellta Ind of tbo variability of Ollf garden phillIS, 
by tho re!lu.lta of my various experiments, and more 
C5(locil4lty by tho fOllf ca8C!J in lI'bicl! extremely incon­
SlIlIIt species, after having been eclf-fcrtilised and 
grown uuder closely similar conditions tor &el'cral 
generations, produced flowcrsof 0. uniform and constant 
tiut, ThClKl oonditions wcre nearly tho same lUI those 
10 lI"hich plants, growing in II. garden clear of weedi!, 
are subjected, if they are Ilropagated by self-fertilised 
8t'cds on tho same spot, The plants in pots " "ere, 
hOll"el'er, expoecd lO less severe fluctuationl of climate 
than th080 out of doors; but their couditions, though 
doeely uniform (or all tbe illdh'iduals of the same 
generRtion, differed somewhat in the IllccCl!8h'e geno­
nltions, Noll', under the~ circumstances, tbo sexual 
elcmenU! oCtho plants which lI'ere intercrosscd in ench 
gconcl'Iltion retained sufficient differentiation during 
He,'erai ),('3ra fOf their offijpring to be superior to 
tho self.fertilised, but this superiority gradually and 
mallifl'lltl)' decreased, ft.8 11"&.3 aliO"'"11 by tlle diO'HenCtl 
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in the retult belli-ceo a CI'OiI1I lI·jtb one of the intf'r­
cro;lll(.'d plants and ""ith a fresh sl.OCk. Th('IMI inter­
el"08!K'd Illanlll tended alao in a few cue. to be-row8 
lOmeli-hat more unir"nu in IOmo of their external eba­
racte ... than th~y were lit £int. Witb re&peet to the 
plants which were IJe lf-fertiliaod in each genemtion, 
tbeir J(!%ual elemeut. apparently 10111., after lOIDe yMlfl, 
all dilTereutiJuioll, for a Cf088 bet,,"cen them did no 
more good than a erou betwocn the floll-en on the 
sallie plnnt. lJut it is a stiU more renlll.rkablo fact, thnt 
although the IOOdlings of ltimuiua, l pomooa,DiantllUs, 
aud Petunia which lI"ere lint rai!ed, \-aried eJ:ceMh'cly ill 
tho oolour or their HOIl-era, their oW8pring, after being 
IJelf-fertilised aud groll-II und"r uniform conditions for 
lOwe ~ne"'tious, bore Ro..-en alwOllt .. unifonu ill 
tint lUI tb<*! on a natural llpeciet. In one eue allO 
the Illauti! them!tt'In.'tI booame remarkably uniform in 
height. 

The cllnciusion that the advantagee or a Crtl8li 
depend altogether on the differentiation o( the I('%IUI. I 

elements, harmonise. I)('r(ootly with the faet tllftt 1111 
OCClUlionnl aud alight chnnga ill the oonditious of life 
is bf.neflcial to all 1)lanl!! aud auimalL· But the 
nW"'llring from a Cf088 between orgauisnIs ,,"hi,·h have 
been ellpoeed to different conditions, ))rofit in lin in_ 
oomparably higher d('gree than do yOllng or old beings 
from a mere ehnnb'"6 in their oondition.. In this 
Latter cue ""a Ile\·er see anything like tho ef'fl'Ct 
IIhich generally (oUon from a Croll ,,·ith another 
iudi\-idutll, ellX'Citllly from a Croll widl a frl'!lh stock. 
Thit might, perhaps. ha\'e been eXIMlew<I, for tho 
blending together o( tho 1C;'l1l1l1 elements o( two dif_ 
fercntiatetl beings will atrootthe wbolo constitution 4t 

·'Ia ... IIi ........ '"'- .. 1 ..... 1IIIder~u.....·cla. 
.... 0Ilu.>e ..... t..1'Vu1- .ntii.flOl.ILW ..... I.p.I!7. 
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a very eerly period of life. lrhiln the organisalioll is 
higbly fl exible. We hal"e, moreover, reMOll to beliel"e 
that cbangt-'(I oollditiollJ generally act differently on 
the sEwe",1 PIlrts or orgaUll of the AInO indi'l"iduai;· 
and if 11'0 may further believe that these 11011' aligbtly 
JilTcr('lltintod pa rts react on one (l,lIolher, the hnrmony 
between the hellefi<::inl effects Oil lho [udl,"jdllnl due to 
c bnnged oolld itioll8, lIud tbOll6 duo to tho intemction of 
difl"t;rentiated sexual elements, become!! still closer. 

That wonderfully accurate observer, SprengeJ, who 
first ,ho.·OO how imporlllllt a JIIlrt insects Illay ill the 
fertilisation of Rowers, called his book • The St'<.'ret 
of Nature Displayed;' yet he only occasionally saw 
that the objed (or which 110 many curious ali(I beautiful 
acialltatiolls hal"O been acquired, 1fAS the crog.fertilio;n­
lion of distinct plants; and he knew not bing of tbe 
Leneflts whicb the offspring lhu8 ~ive in growth, 
,' igour, and fertility, But tho veil of IICCreey is lUI 
yet fur from lifted; nor will it be, until wo cau lilly 
IO-hy it is beneficial that tho IJCxual elements IIhould 
be differentiated to a certain ext.mt, and why, if tho 
differentiation be carried IItill further, injury follo'ft'l. 
It is lUi extraordinary foot that with IIlt'"y speeir ..... 
o,'en when growing under their natural conditioD!!, 
fto'ft'el'l fertilised with their own pollen are eitbf'r 
abeolutely or in aome degree steri le i if fertilised \\'"ilh 
pollen from another Oo\\'"er on the IBme plant, ther are 
~"netimC8, thougb rarely, a little more fe rtile; if 
fcrtil iMd with IKllIcn from another iU(lividual or ,'ariety 
of tbo Mme species, ther aro fully ferti lo; but if 
\lith IKlllen from a distinct Sl>eciee, thoyare sterile 
in all pouible degrees, until utter sterility is reach('ool. 

I~~' b I ... ~ BnW:nridp. 'n-,-oC DlaU ..... • &.llul>arP. 
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Wft tilut hnl'e a long .... ri('l with aLeoluw all'rilily at 
tho tllO ennlj_l 011<' ('nd due 10 the k·:ruu.l elelUl·nlS 
not hu\·jn.; oo.:,n Bufficiently difti'r(mtiat<'d, ami at the 
oth. r ond lO their haviug beeu dill'erentiatt...l in 100 
grl·II.,. dl·gree. or in lOme peculiar mnnner. 

The lcrtili.Slltiun of olle of the higher Il\linlldep.·nds. 
in the finll)IItl('(', 00 the mutual action of the )lOlku. 
grains .no the .tigmatie IC('retion or tiuuee. and afwr­
... rc.1. 00 the mutual action of the oontenll of the 
poll(·n-groin. anrl o\'u\f'L .Both actiol1t,judging from 
thl' inef1'Ull'Ci f.·rulity or the )IU"('nt-plaollaod (rom the 
io<'n'llk"ti powenl o( growth in the oKa-pring, lor(! favoured 
Ly I"me d~ of dill'erentiation in the elementJI 
lI'IJi('!1 internet IlIId unito 10 fLS to form a new being. 
lIere lie line lOme analogy ,,'itb ehemieal aftinityor 
attractivll, II'bieh cornel into )llay only beh'Q('n atolll8 
or D1olecult'll of a dill'l.'rent nature. As Prot. ::Hiller 
remArks: ;. Geuemlly sp<'Rking, tho grcat<,r t110 dir­
f. rt'1I<'e ill the Prolll'rti .. oltwobodi."i\ the mOIre inteJllle 
i.. lh"ir trlllll.'o<'y to D1uullIl ehemi.:al actioll .... Dnt 
b.:tll('CU IxMlit'tlof a similar ('hameter the Il·wleney to 
ullito is fl~·hle."· ']'lIi, lattN Ill'UllOIIilion ac('oN, IIell 
lIith the It ... ·blo effl'Cte of a planl'. o,,'n polll'n on tbe 
f,·rtility of tbe mUlhcr-llianl and on the gro,,·th or the 
oll'"pring; and the forlll<,r propoftit iull ac<'ON'lI"ell lI"ilh 
tb<, pU"'eriul inftuenco iu botb "ay. of pollen from an 
inJi"idual ,,'bieh has be<'n dill'l'rentiated by CZI"ltUI'6 

to (,hanged t't,nditi"nJ, or by IO-CI.lled spr>ntau.'Ous 
nrilllion. not the AnAlogy fnils when wo turn to tho 
n"I-'1IoliI"6 or ,,·('1tk effl ... te of IlOlIcn from one 'pe<'ie. on 
a t1i.tincl spe<'il.'8; fur although Mlmo aubiltaoC(!& lfhich 
are extremely dissimilar, lur instance, carbon and 
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chlorine, ha,·e a very feeble affinity for each other, 
yet it cannOt be said that the wookneM of the affiuity 
depends in such CIl!JC!I on the extent to which the 
substances differ. It is not knO'l\'n why a certain 
Il.IllOUlltof dilTerentiation is DOCCiJSIlryor favourab le 
for the chemical affinity or union of twosubstan~, 
any more than for the fertilisntion or union of t\I O 

organisms. 
i\l r. lierbert Spencer hf\3 discussed thia whole subject 

at groot length, and after stating that all the forees 
throughout nature tend toll'luds lUI equilibrium. 
remarks. .. that the need of thia union of l1perm­
cell and germ-cell i8 the nOO(1 for overthrol\'ing this 
equilibrium luul re-e3tablishing acti"e molecular 
change in the detached germ-a n!tIult which is 
prooobly elTected by mixing the sliglltly.dilTerent 
physiologiCII.lunits of slightly dilTerent iudi"idunls,"· 
But we must not allow this highly generalised vie\\', 
or tho anti logy of chemical affin ity, to conceal from liS 

our ignorancc. 'Ye do not know what is tho nature or 
degree of the differentiation in the sexual elements 
which is favourable for union, and what ill injurious for 
IIniOIl,as in the erutC of distinct species. We callnot 
say why the indi"idWllfl of certain species profit greatly, 
and others very little by being crossed. l'here are som(' 
few species 'I\'hich have been aelt·fertilhed for a vast 
nnmber of genemtions, and yet are vigorous enough 
to oompete IUCCClISfully with a h08t of sUrTOundinj.(' 
plants, llighly self-fertile varieties sometiwCII arise-
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among plant. which have been .eU·fertili.ed and 
grown under uniform conditioua during teveral genG­
rationa. WII c..u (onn DO oonteptioo why the 
ad,(&Iltage (fOUl a Croll it lOIIletinUli directed esdu. 
u'(ely to the '(egelativlllystem, anJ IOmetimea to the 
reproductive .ystem, bnt oolUlIlonly to both. It il 
equallyincooocivable why 80IDeindividuabof the lame 
Ipeciellbol11d be It(:rile, "'hili, othcn! am ru lly fertile 
with Iheir own pollen; why a change of climate aholllll 
either IC88CII or iucl'OO8O the lrerility of IC!lf-swrile 
'I'ecieai and why the individuals ot lOme apecieaahould 
be en:o more (ertile with pollen (rom a dillinct lpeciet 
than with their 0'111'0 pollen. And 10 it it wilh many 
other (acta, whicb are 10 ob&curo that '11'0 .land in 
awe hetON the myltery O( lite. 

Under a practical point o( 'l"ieW', agriculturistu.od 
horticulturiSlII may lee.ru lO111ething (rom the ooneln. 
,ionl at which we have am\-ed. }'intly, we 108 that 
the injury troul the dOle breeding of animAl. aud 
from the IC!If·fl!rtililJBtion of planUl. doee Ilotn~rily 
depend 011 any tendency to disease or \u~aknCII of COli ' 
"itution common to the related. parelltl., au,1 (ooly 
indirectly on their rclatioll.llhip, in 80 Car .. Ib('1 are 
apt to reeemble each other in all Mlpecta, inclllding 
their IC:lnal nature. And,.econdly, that theadvallta~ea 
of ~fertiliatil)n depend on the __ .:lUll ('1('w"IlI, (I( 
the puenlll hning become in 1001(' dl·gree dilr .. n,ntiatro 
by the C:l))OWro ot their llrogeniton! to difft:rent 
oonditiolll, or froID their having intereroued with 
ino.lividuab thUII C:lpoaed, or, wlly, (rom ,,"hat we call 
in ollr ignorance .pontanootll variatiOIl. Jl o therefore 
who wishes 10 pair c101Klly related IIn imal. ought lu 
keep them under oonditioua II different II llOMiblf'. 
Some (ew breede .... guided by their keen powen! o( 
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oL....-n'ntioll, have acted on this J)riu('ipl(',and hal-O kept 
810eke of the MillO animuls at t,,·o or more distant and 
difl'crelltly lituated rannS. 'l'hey have tben coupled 
th(· indi,"iduala Crom theeelanna .ith ex~l1entresult&.. 
Tbi. aMlle plan is abolllloonllCioualy followed whenever 
the malc~, rrored in ono plnc(', are let out for propaga. 
tion to Ln'«ll'l'II ill other I)I~. A. lOme kinds of 
Illnnl8 suff..,r milch more trolll 1M!1f·fcrtiiillRtion tban do 
0111('1'11, 110 it llrobably i8 with anilllaiB from too close 
inh·ri,I'('('1iing. The effects of clO8O interbrcodiug 011 
I\nill1al~, judging again from plante, ,,·ould be dete­
rj"ration in genera] ,-igonr, including fertility, ",·jlb no 
n~y 10M of excellenoo of (orm; and tbis eeems 
tuloethcu8ua1resul t. 

h il a common practice with horticulturists to 
obtain ...roll from another place hal-ing a 'fory die­
feN-nt suil. 80 as to a"oid raising plants (or a long 
8uccc"~ ion of generatiolls nuder tho MillO oonditiOIlll ; 
but "'ith all 010 lpecies which froely interel'Oll8 by the 
nid of in8('CU or tile ,,·ind, it would be nn iuooIIII)(Jmbly 
better plnn to obtain fIOOda of tho required variety, 
which Iiad been rnillCd for lOme gen(,f8tio1l8 nuder as 
different coudilioll8 lUI poesible, and lOW them in 
alternate roq '!filii aeeds matured in the old garntn. 
'rhe t'KO .tock, "ould then iutererou, .,;jlh a tborou/!'h 
blending of their .. hole organisalioll&, anti with 110 108lI 
of purity to the nriety; and thi. ,,"ould yield (ar more 
flwoumble tcIIultsthaa a mere e.lchangeo(&eeda. We 
IUn"e &eeu in my e..lperimellts how wonderfully the 
oll'~Jlril\g profited in height, weight, hanlincss, and fer­
tility, by CI"08lel of this kind. For illlltam .. 't', llianta of 
lllOlIl<ell thUll cfOll5ed were to the intercnJ88(oJ plaou 
of Iho MillO 8tock, "itb which they brrew in oomp(:tition, 

• "·arl.titootol A~ud P!aaltl IIlIIk-r Do.elllcatlua,' ell.:nil 
bJuLL • ...LiLpp.M, 1M. 
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u 100 to jg in height. and .. 100 to 51 in (ertility; 
allli plan .. of .Eech!l('hoitzia aimilarly compared wcre 
lUI 100 10) 45 in (,·rtility. In oomparu..n .ilh 1t'1(. 
(··rtdjad I,tan .. !be n'fIulu &re .till mont ";I.rik.ing; 
thu cabbage. dt'ri,-ed fl'Om a ('fOIl with a (n ~h '~I('k 
wcre to tho IClr-fwtililod as 100 W 2"1 in wei~bl. 

Flori.lI may leanl [rom the (our CMeI lI-bicb ba,-e 
t.... .. n (ully detll'ribed. tha, !hey hATe the (101fCl or01ing 
eiW.'h Heeling vllricty or oolour, i( they ,rill fcrtilil6 tho 
1I0VtCrl of tho dQlir('(1 kind with their O'll'U IlOlIcli fu. 
1~lr+dOU!n (:'eneratiotll, and grow!i1e IIE:'oOOJillgl unf).·. 
lIWI ame oonditiona. But a c"""trilh &I1y otb,·r in. 
di,.-idual of tbe MIne variety mUilt be caft'(ully pre­
'-cntro, lUI OII('h Iw iUo",n peculiar iX'llItitutinll, After 
a dMeJl geuf-ratiullI of teI!-rcniliation, it ;. pro_LIe 
that the n,·w varie!y wunJd remain OOIUitut e",n if 
grown uml('r '"mclI·hat dift'crent condili"tlI; and there 
.·ould 110 loogt'r be any lIeceuity to guard again.t int,.t. 
cro.e. lJd"eo·n the indi"J"idualsof the _me variely. 

With ""I"I("I·t to mankind. my II"m Goorge hat ('n. 
dM'-Ourod 10 di~vl'r by a 811111,111'01 invl'tlllgdtioli. 
whl"lhcr the mlllTinglll of fint ootainll 111"6 It III in. 
juriuta. althougb thill ill a drgn>e (If n·laliun.bip 
1fhi.-h 1foul.J D(.t be obj.~ted to in lIur d"m,'fJ(ie 
animal.; and be h .. {'(Ime to tbe oonc!lI.iun rl'l..m his 
o"'n n...·Mdl~ and thOle or Dr_ lIit,·hcli thal the 
eri.it'DCe .. to any evil thUll caDaf'oI ;. ('(.nfh'-linJ:. but 
OD th.~ .hflltt poinu lI) iu being Tt'ry 11D41l. FruUl the 
{ioCl, given ill thi, vO!lIme 11'0 mlly inr('r lba~ with 
mankind the marriage. or nearly rel~k·,:1 11f'l'IOnS. lOme 
of .-boWe ~tI and Int'4!lltors had lin ... 1 unJer'lery 
difl'l"ft'nt oonditiont, ,,"\1111.1 be mu('h I,. illjllriotUllMn 
tbat of IlCl"IIOll' who had alwllY' lh'l'll In tile IIIImo 

· 'J~vlll"'~I:<oc-.'J_I87:1. ... US; • ..!·P ..... tl1 
......... "_I87S. 
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plaoo and followed the same habits of life. Nor can I 
800 TCAAOI\ to doubt that the widely different habits of 
life of men and women in civiJised nations, &l1)('('i811y 
amongst the upper c:Lt.ue., would tend to roUlilcr­
balance allY el·il (rom ruarriagea between healthy anel 
solllewhat closely related pel'llOns. 

Under a tbOOf('lical point of ,-ieW' it is IOmc gain to 
science to know that numberless 8tnlctUre8 in her­
maphrodite ))illllta. and I>-obably ill hermaphrodite 
"Dim.l.., are spEcial adaptation (or ICCuring an 0cca­

sional CI'OIIB between hI'O individuals; aDd that lbp 
Mvanlages from Inch a CfOBII depend altogether on tbe 
beings which are united. or their IJrogcllitol'!l, having 
had their eexua1 c lementi! IOmewhat differentiatt.-d, 10 
that the embryo i. ben('fited in the ame DUlnDcr u il 
a matuJ'6 plant or animal by a 8light change in its 
conditions or life, although in a much higher degree. 

Another Rod more important result may be deduced 
from my obeervations. Eggs and IIOOdJ are highly 
serviooable as a means of di88Cmination, but '11'0 now 
know that fertilo eggs can 00 llrodured without the 
aid of the male. There are alao man,- other methods 
by which organi8mlJ can be propagated A!lCJ:ually. 
Why Ihen hlH'o tho two sexes been de"eJoped, nnd 
why do tD.B.les exist which cannot themaclvee prod\lce 
offspring? The 8TU1wer liea, 8B I can hardly doubt, in 
the great guod which is derived from the fU&ion of two 
IOmowbat difForentiated individuals i and "'ith the 
exception of tho lowest orgauillDll this il pouible only 
by means of the le.lual elementa, tbeee ooll8isti ng of 
eells .eeparated from the body, oonwning the germs of 
evory part, and capable of being (\1&00. oomplewly 
togi)lher. 
Ii has been ah01fll in the present "olume that the 
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ofi'!JI)ring (rom the union of two di!ltinct indh·idul.1s, 
especially if their progenitor'll luwe been luhjected to 
very difi'Ol'{'nt oonditiolU, ha"e au immen!le adl"lultage 
in height, weight, constitutional rigour alld r,·rtility 
on'r the self·fertilised ofi'Jlpring from 0110 or the lame 
parellt8. An(1 tllil fact is aml)Iy sufficient toal'COIlIlt 
fvr the dovelopnl('nt or tho sexual ele.nellts, that is, for 
the gellOlis oftbo two 1ICl:C6. 

It i, n difl'enmt qucstion why the two I('Xt!I are 
IIOmetUnes combined in tho Mme indh-idual and are 
80metimM IK'parated. ..\..s with Illally of the 101n~lIt 
planlfl and animal, the conjugation of two inclh"idual, 
~"hich are either quite similar or in lOme degroo dif. 
fert'llt, iii a romIDOII phenomenon, it 8e<'Dl.I probable, 
II! remarked in the lut chapter, that the tel:N wen! 
primordiaUy separate. The indil"idual which recein'fI 
the conteuu of the other, may be calloo the remale j 

and tho other, which is often Blllll.lJer lind more loco. 
motive, may be ealloo the male j though theee sexual 
names ollght hardly to be applioo III 10llg lUI tbt! 
""hole oolltcnU! of the t"·o forms lire blended into one. 
'1.'lIe object gaiue<i by the .,Vo l('l:e!I becomi ng nuiteJ. 
in the same iu:-nnaphrodite fonn probably it to allow 
of oocaaionaJ or frequent self-fertilillRtion, 80 as tu 

CUIDre the I)roj>ftgatioll or tbe 81)I.'Cie!l, more MlleCially 
in the cuo of orgauilllll affil:ed ror lire to the lallle 
spot. There doet not!lee.1D to be any tn!6t difliculty 
in undel'ltanding how au organilm, fonned by the 
ronjugatiOll ot t wo inui,'idnnb which n:Jl~uted the 
two incil)ient te:<e", might gh'o rise by budding Ill'ilt 
to a 1ll0noociOlli snd then to au hennophrodito fom' j 

aud ill the enee of animaII eveu without budding LO 
an ilcrulflphrodite fonD, for the bilateral etructure of 
aniwale perhaJIII indicates that they lI'ere aberiginAlly 
fonned by the flliion of hro indil"iduals. 

2 II 2 
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It i. II. more difficult JlroLlcm why some plaotl alld 
apparently all the iligh(,f animals, "ner ~ming her­
maphrodites. have ,il\oo had their IK'XCB ro-tJ(' llftrntoo. 
'i'hi. tepftration bM been AUributed by IOmc nntuml· 
ists to tbe advanlagea which follow from II. divu.i(lll of 
phy~iological labour. 'fhe principle is intelligible 
lI"ben the IIWIIO organ has to perform at the sanlt~ time 
divel'l6 tunctionJ; Lut it ia not obvioua why tho male 
anel female glands lI"hen placed in difi't'rent parts of 
tho RaIDO OOlDpoUUrl or aimplo individual, ahould not 
perlonD their fUIiCtioIl3 equally well 8Jl when IllAcc<l in 
tll"O di.tinct individuals. 111 lOme instances the If'xea 
may have OOcD ro-«' l>fIrnted for the lake of IJr'evenling 
too frequent aeU'(l'rtii isotion; hut Ihis cXI,innntion 
dt)Pfl not II('('m probabl{', .. the tame eod might have 
Ilf'of'n gained by other and limpler meaUB, fur il\ltant'O 
dichogamy. It may be that the production of the 
male and (cmole reproducti,'c elc.wcnts oml the 
mlltunltioll of t11e ol'lll(l8 11'8.1 too great a stmi n and 
expenditure or vital force ror a single iudi"idllnl to 
lI"ithsland, if endowed with. highly complu OrgAni­
sation j aDd that at the lame time there 11'88 110 n(~l 
for a ll the indi,.idual. to produce young, and ('un!Jl'o 
quently tbat no injury, on tbe contmry, good n .. ulll.'Ol 
from half of them, or tbe males, failing to )lrWUC'(' 

oIT8pring. 
'\ here is another subject 011 which lOme light .. 

thrown by tbe facts given iu this volume, namc\y. 
hybridiantiou. It is lIOWriOIlS that whclI diJ>tinet 
specie. of pllliltil are cfOIII('(l, they produce with the 
rarest cxeeptioIl8 fewer IC«Ia than the nonual number. 
This unproducti"clletIII variN in different 'IJeCiee up to 
lIIerility 10 comillete that not even an empty cilJlllule 
is fomlN; and aU experimenta listt b.,'e found that; 
it is much influellced by the oonditiull8 to lIhich the 
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cl'08led 'jM'lCiee are .ubjected. .A. plant'. own IlOlIen 
ill strongly prepotent over that of any other species, 
~ tlaal if il ill placed on the lligma llume time after 
fvreign pollen hal been applied to it, Illy elrect from 
the laUer is quite obliterated. H ill 1100 notorious 
that not ouly tho porent species, bllt tlae hybrids 
raised from them nre 1110"' or less sterile; and that 
their pollen is often in 8 more or leu aborted con­
dition. 1'ho degree of sterility of various hybrid8 
doea not 810mys strictly correspond with tho degree of 
difficulty in uniting the puent forms. When hybrid. 
are capable of breeding iPiUr .e, their dNCClidanu are 
mure or leu .terilo, and they often becomo lltill more 
sterile in tho later gelieratiollJl; bllt tlH~n dOlO inler­
breeding has hitherto boon practised in all such cases. 
'l'he more aterile hybrids are IIOm('timeelDueh d..-arfed 
in .talnTe, aud ba"e a feeble collltitution. Other 
facts could be gi"eu, but Ihese will Illmeo fo r 1111. 

Natnralists (Innerly attributed a ll tbeae resulta to 
tho differenco bel\\'ooll species beillg fundamelltally 
di"tinet from that between tho varietiC!! o( tho snllle 
spt'Cietlj alidthiaillstillthe\'erilictoflOlIlollaturaliau 

The reenlUl of my 6:Jlerimenu ill scll-(crtiluing and 
~(ertilising the individuals or the ,'aricliN of the 
iJ.me 'peciOl, are strikingly aIlAlogoUJ ~'ith th080 jll,;t 
gi"ell, though ill are\'ersed mauller. With t1w majolrity 
of lpeciee fto~'ers fertiliaed. .. ith their own poll~1I yield 
rt:~'er IOmetimeIJ much (cwer seeds, than thOlE! ferti­
li..,ed Yt'ith pollen from auother individual or ,·ari~ty. 
SomOICIC·fcrtilised. floll'en are abdolutcly .wrile; but 
the uegrt'O of their sterility is largely dctcnnilled by 
the oonditionll t(J \\'hich the parent IJllluUI have been 
exp()i(!(I, 81 1I1U1 well exemplified in the caso ofE~h. 
ICholtzia and . \ butilon. The em.,cUl of 11011('11 from the 
Allie plaut are objjtemtcd by the preputent iuOucD<'e 

The Com lete Work of Charles Darwin Online 



CIW'.:Xll 

of pollen (rom another individual or variely. although 
the latter IllIloY ha"e beeu placed 011 the atigma lOme 
hOI1l"8 IIoficrwllr(la. The ofl'.;jpring (rom llelr·r",rtilieed 
flotrefll are thelD!lelvetl more or leIJI alerill', IIOlDetimetl 
highly aterile. and their pollen ia IOftielimce in an 
imperfect condition; but I have 1I0t met with any C!l8e 

of complete atcrility in ICIr'(ertili&ed lood lillga, lUI il 
110 common with hybrids. The degree of their ateril ity 
doeenot oorMpond with that of the pRrent.l'llInts when 
fll'flt self·fertilillCd. The offallring of I(!lf·fertili8l'd 
planu sufJ"('r in stature, trcight., and oonatitutional 
"igour more frequently and ill a gl'l'6ler degree than 
do the hybrid offspring of the gT'Mter number of 
cl'06!led Bpt'eiee. Decreased height ia tmn.amiued 10 
the next generation, Lut I did not aacertain whether 
thillapplies todecn'a8ed fertility. 

I havo cl80"'here shown· that by unit iug ill variOl1l 
lI"ayB dimorphio or IrilOo'1)hio hetelOlltylcd plants, 
,,·hieh belong to the aa.me undollbtod apocies, we ge' 
another ICriOlJ of resulta exactly parallel with th080 
frolll crouing distinct apecieil. Plants illegitimately 
fertilieed ,,-ith pollen from a distinct plant belonging 
to the aa.me form, yield fOtrer, ol't.en mueh (e.er -t., 
than they do " 'ben legitimately fcrtiliBed .itb pollen 
from a plant belonging to a distinet fonn. 1'hoy 110m&­
timOi yield no seed, not tn'en an empty cal_llle, like 
a apeciee fertili&ed witb poUen from a diltind genus. 
Tho degree of sterility ia much affected by the ooll(li· 
tiolla tu whic.h the plllntll have been Illbjoctcd. The 
pollen from a distinc.t form is atrongly prepotent over 
that from the BRUle form, although the furmer may 
have been placed on the stigmA many houl'fl aftcr"llnls. 
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'rhe offspring trom a union between plant'! of the same 
torm are more or 1C8I .terilc, like hybrids, and have 
their pollen in a more or lC81 aborted condition j aud 
some of the seedlings are as barren and U8 dwarfed III 
the most oorren hybrid. They also resemble hybrids ill 
8(lI'eral olber re!lpee.t'!, which need Dot here be .pacified 
in detail,-8uch lUI their sterility not corresponding 
in degree with that of the parent plants,-tlHl unequal 
.terility of tile latter, when reciprocally united,­
and the varying sterility of the aecdlings raised from 
thcsamesee<l-capsule. 

We thUll have two grand e11U1SC.of CBSC3giving results 
which correspond in the most striking Ulanner with 
those which foUow from the CI'OIIIIing of ao-ctllled true 
IUld distinct apeeie8. With respect to the difference 
between seedlings raised from CJ'Oi8 and Bell fertili&e<l 
flowers, there ill good cvidence that thiJ! del)Cnru. alto­
gether on ,,'hether the 8CJ[ual elements ot the parenta 
IIn'l'"e OOeu sufficicntly differentiated, by CJ:p06nrc to 
different couditions or byspoutanoolls ,·arilltioll. The 
malliler ill which plants have been rendered hetero­
styled i. an obscnre subject, but it is probable that the 
t",o or three fOrnl!l first became adapted for mutual 
fcrtiiisation,that is forcross-fertiliMtion, through thfl 
\'ariation of their sunnells and l)istils iu length, IlU(t 

that aftuwardil their pollen and o\'ules beea.me co­
adapted j the greater or leu sterility ot auy one torm 
with pollen from the same form being nn iucidental 
l'C8ult.· ~\nyho,,', tho two or three tonns of hetero­
styled spceiCII belong to the Mme spceiCII as certainly 
as do tho t'll'O SC.lCII ot anyone species, We M"O 
thereforo no right to maintain that the stcrility of 
~peeies when first el'OlOOti and of their hybrid offspring, 

• Tltl •• ul~ b .. bee .. w.cu-l I .. wy 'l>ill'~t Y".,.,. 01: 
Flowc".to.: t>p. 200-268. 

c The Compl ete Work of Charles Darw in Onl ine 



4i2 OESI:!RAL Rt:SUL't1I_ 

is dewrmined 1.y 801110 caUf!e fundamentally different 
from that .. ·hich dHemlines the aterility o( the iudi­
viduals both of ordinary and of hetel'08tyled Illants 
when united in various wayl_ Nc,'ertheleas, I am 
aware that it will take many yean to remo,-e this 
llf('judice_ 

There is hardly allrthing morc wonderful in nature 
than the I(>nsiti,-ellC811 oftbe sexual elemelllll to ut(lrnal 
influenC('fl,and the delieacyof tbcir affinities. We Ik'e 

thia in Blight changes in the conditions of life bcillg 
Ca'-ourable to the fertility and ,-igour of the pa.rentll, 
whilc certAin other and not great chauges cause th(lm 
to be quite sterile .. -ilhout auy apparent injury to their 
h('8.\th_ We !lee ho ... · 8ell!iti'-e the !!C:lllal elemell!s of 
those plants must he, ,,-hidl are completely sterile ... ith 
t heir Oll"n pollen, but are fertilo with tbat of any otber 
individual of the same species. Such II\anl3 Jx.come 
either more or le81l self-sterile if subjllCtoo to changl'd 
conditions,althongh tbe change may be far from grce.t_ 
'file ovules of a hct('fostyled trimorphic plant Me 
affected ,-cry differently by pollen from the three lICit 
of stamen. belonging to the saDIe species_ With ordi­
nary Illalllll tile pollen of another variety or IIlerely of 
auotller ill\lividual of the same variety is often strongly 
1lrepotent Oler ita own llOUen, when both are ll~l 

at the same time on the same stigma. 1u those gN'ut 
fUlllili08 of planta oontaining lIIany thouJIIl.nd al1i(.'(1 
spocies, the stigma of each distinguis.hct with 1II\('rr_ 
ing certainty ita O'lFll pollen from that of e\"('ry 
Olher species. 

There ean be no doubt that the sterility of dis­
tinct specict whell first el'088(!(l, and of their hybrid 
offiJpring, depends exclusively OD the nature or a!U­
nities of their sexual elements_ We 800 this in the 
wallt of any dOle OOrreBllOndenoo between the dl'groe 
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or Itc.rility and thl'amount of utcnull diff"f'('noe in tho 
II«iee wbich are c~; oud still more clearly in tho 
wide difference in tbe reeulu of erotl.'Sing rociproeally 
the aame two specie. i-that is, ,,-hen spt'Cies A is 
e~ with I)GUe.n from B, Hnd then B il cf'Olllled ,,"ith 
pollen Crom A. Bearing in mind ,,"hat hM just been 
Idid on the extreme aeusitivonea and delicate aftinities 
of the l'ellroducth"e system. why Ihould we feel allY 
IUr}Jri.se at the sexual clement.!! or those forma, which 
,,"e call speeiC!l, hll"iug been cliff"Tentia{.ed in luch II. 

manner that they are incapable or only feebly capablo 
of acting on ono another? We kno,,· that species hl""o 
generally linl<i under the IllUne l,.'Onditioll8, lind have 
retainoo theirowll proper characters, for a much lon~r 
I~nod than vanctiel. Long-eontilluOO domestiC$tion 
eliminates, lIS J hlwe abO""ll in my ' Yariation under 
Domestication: the mutual sterility ,,-hich distinct 
'Jledes lately taken frollla state of nature III mOIl tal way. 
exhibit when interer'OlMrl; and "-0 can WIl! understand 
the tllCt that the mOlit difrerentdOffiestic race!! otllnimolll 
arO not mutually atenlt'. But whether thill holds good 
'III"ith eultivnted ,"arielie. o( plana i. not kno" n, though 
801116 fact. indicate that it doeL The eliminotiQn (Jt 
lI('rililY tluougb long-oontillueo.i dOlnc.stiC'ation IDfty 
probably he attributed to the ,"arying C<:Inditions to 
"'hi('h our domestic animal. hfn-e beo>n subj('('ted; and 
no (loubt it is ql\iog to tbis samo caUIO thllt they witb­
stand groot and sudden C'haog('ll in their conditions of 
lifo with far IflU 1000000f Certility thnn do IUltUJ1l18peeiell" 
Frolll these l€!1waJ ooll8-idemtions it appears probo.ble 
that the difl'erence in tho .mniti<'8 of the !ilCxual 
('1C'ments of distinct 8(lCCiCII. on "·bieh tht'lr mutual 
incar-eity (or breeding ~ther depends, is ('l\u!IC(1 by 
th('ir baying been habituat<'Cl for a very Jong pt'riod 
(-<&eh to its 0""11 conditions, and to the &exual dtmeuu 
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haTing thUl aNJuiJ'f'd firmly bed aftinitiea. Uo.-eYer 
tbill may be, with the two great el&.118e8 of CMetI before 
us. nlllDely, tb088 relating to the IIlJf·fl'rtiliJation and 
~"*"fertil_ti"n of the iDdiY"iduals of the -.me lpecie., 
ami thole relating to tbe iIIpgitimate and l.-gilimate 
unions of hcwroIItylcd planUl, it is quite unjusliflable to 
aanune that tbe steril ity of Ipeciet when fint f:t'OIIK'Il 
and of their hybrid offspring, indieatea that they 
difT!!r in lOme fundamental manner from tbe \"&rioOt'll 
or individuals of the lIUlle lpecie .. 
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COI,P.IUIJOK'8ISuun T.lTLu)Tobl .. ToIk. l'o.\ .. IL 12",0. ksJ. 
OOI.lINIAL I.JlHlA ItY. Is.. lIomoaud <:"1001&1 J,lk'IVJ.' 
COMPANIONS 1'01t TilE DI-:\,Ol'T I,IF~ ...... ,,, .... Oil .. ,II. 

t ..... IIooo-..-.W .... ",l: .. · ... ,D,.'_"'·, ...... ,..., 
tt:;=/+"::f:;;~:: c.-._ ~;~~: .. ~.:...~ 
t£!f~·~t~ u~ DT~ £~l[~:' 
CONtOl!ATION I'RA Tf!fl-.ilOOK. ~M P"yer-nook.) 
COOKE IE.. 11'.). la •• fro .... , Shttt,·lmk. Ik'n,.- 80100. 

~r= ~~.~: :''':.I·~:'< ii:.',::. w, .. u-..pll .. T .. 1. 

COOKf!kY tM"o"aullonntc). Found<il On l'ri .. ..tpl.of''"oll!, 
... "'-<, ..... " .................. p, ... "" ......... 1'''''''.''' 111. 
1M,. ""_It. ..... ,._ 60. 

CRABIlK (Rn. 0..,.0.). Llr..t r..etleal Worh. lIIuln.UoD" 
" •• "' .... r'. 

CllIPI'S(WILnn,). Old J:~glitb l'Ia!c: !o:tla.l.olii, .. I,De«tn.tl,~, 

i!" .. ~';.~·.= ..... ~:1:-w:.!:!~'~:;:.:,"::'t".:~ 
__ O:J I'rttclr.l';'te, r. .. Woh"T.bltl or ,lr.o PW 0.', 

""'-.'", .......... <hloorJolm.,'ft·I:ltIIl_ ....... t.t. 
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CHOr.::,.. (f;. ... w.). f'rocr-I.... Oqrap'1 to. Cblldna. 

----u-.!:.~~olo=..;g~dl~ 0., T~ ... ~h 
--IILt""rlcal~,.o .. u..O.lILolla .. , .. ,.bOo b. 
CROII'I'IAn C"'\·AL.CASEI,LI!. I"; •• of 110. Jl.riy "'ellllo~ 

1'&1 ....... W-..Io. I'ootRT ... l •. ..,.:_l.arfo'.,...'".I&.. 
--III1I.olJ"0fPai .. lln,ml'orthIW1,tro .. l hhl4 

l iII~c-,..,.. Vo"IIIIIU ..... "-. 'V ...... '''" 
-- I,lf. uti TilllNOf Titian, _It II. lOllI_ ",~ .. I of hll 

~='U~.I"~':.''':':'''''I~~''-'' I'ollll_t_ 
CUJUI~.!'~~=':Ur!'.!..'W,,=:r :,,:'::.t::. w. Ia u.. 
CUNYNOIIUU:{8II .. h,.n). Tra ... IaI .. I.ItaEutanc...-.. 

;:';:-~~I=:!..='IoI~~ _IM"--'01 

CURTn:S' (P..,.--I) Sl.odent·. O_1t 0 ........... , roo ..... tipper F_""' ... ..,.Oa. .... · ... II.II'"'-_ .... ... 

~.~.:::'.;Uo.,!./~~ .•. O'~ ... :u 0 ....... .,.. TnaoIo.Md 11., 

-- 8 •• U ... 0 ... 1t 0 ............ tor tbe lIlddl, ... d Lon. 
F ........ lorWpdn-IM", ... __ 1_ ...... 

---;:;~~'!:'~WI~lh~.~~elt Lui",,,,,. .E1\facted frolll 

J'rlllelpl.ofG_Itl:111110IOU. Tranll'lIdb1Jr..S. 
w ... , ..... .A., ... E.lI.Eo"~ •• A. t .. " ..... IIoo.oodL 

- - on.. O .. 1t Vuh, \\lSlnet .. n ud De-r.lopmeili. 
r::.,,",:~ .. ..,. A t. WIl..IIDI" •• A .• aa.I It. B. En ......... A. 

cunz~I!2!:;"n.,::IJ.:.. V:~~o lilt MONNrI. ofu.. LeYUL 

CU8T~ot'!E:;~£::':;~.fit:it~~f!~ 
- - - - .A1I.JI.alJ: 01111.. W ........ tatlo k 111.11 c.a11llJ". 

W,lIIlh,.. 'l"oIoo. _a- 100._ 

DAVY (lila lIo.nat). CouoIaIJou 1& Trull.; ", t...\ 0..)'1 
.h~,W""""F_"""'''', 

-- 8&111100": or, Dro,. of Ply '1lIoIIlr. Wood""t.., 
"tope- ... ..,. 

DE CUSSoN Ik. A.). Til.. Cud!. of lb. mH NUl; .loat'D" 
~h=~:,="M-::!'."tt~.!.1:..~;'!'::" ;:"':"'~~.:' lilo, 

DENN;.;.~~!oik!.~:~~ 1~;!:tz.:;~"'ri1\~Lb: 
DENT (ltJou). .A, ...... of Wu,elooolllbe- .... d Sad.lt,. WIlb.120 

.... n{, .. n. .~_ ... _ ......... k. 
DEROY II!.UL or). Iliad fI H_ .... d~ lalol E",:Jab 

1Jo..o1r." ..... 1Ir1t.r_ .. "·oIo.r- .... ,Qo. 
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DAUWIN'S (Oun.) WORKS:-

JO:"~ o~..!.~,~1;1.!:"~m lIu,n ... VOUOI lOrn fDa 

0".,1 o.f, .... n )1.U:l1 0' Nueu~Slll,.Dlno'; or, tlNI 
t=::!'~--""''''''Io'''UIo. w ....... 

V::= :~ • .!..'~.::: ~'lI UIIII Dollar'o.r.11~. 

D=.::I' C!::i":':'. hun,ox I. I:nm". 'rO liD. 
J::~~::::. O~!:.!:''':::X. II M"'I UI> A., .... "" Whir 
V~u~.~ ... :.:::: ~!.:=." ~_II" nil 'nfluld 

)It:.'":.,,: ~:.~ " .... llI 0' Cunl •• 1' ..... "" Wood"'., 

IIlInlYOlO1fI r .... nt. Woo.kat.. Orow" •• 0. lho 

J::~,!~'~=::'~ ~:~.I'Uf'L'UtlQ. II 1nl Vunuu 

Dr-~c!:::"O~"F~'-UI 0. I'Lun O.,Da un 

ro,.n 0' JiOTIUIDt 'I ru. ..... WMd"'" (; •. ~u. I". 
Till rOIUl.tt"" 0' V .... IUJ.I.lIlloeu ' ..... eo. n. Anlo. ~. w ..... :.II~O ........ ___ lIdi1 ... hole ...... 

L.I~:..E~-= ~:~. c.!!':n~ ~:.'tl' of Ir~ Wotb b1 

'A~':~.1;I'~:~.W~":!JI.I,.},,J:,::.n M1;ILr.u. 
DERRY (filPQ' 0'). Wltll_ oftJM l'IIlma '" C'brloL ... d. Chrlo· 

_.,.. ,."._ .... '-"0 .... 187 ...... ·1 ... 

DEUTSCH (!::all'a.). T'II_.d., lolam, n. Tare-- aacI ..u. •• 
I.I.....,.~ W''' • ....,I,.._ ...... ,'-. 

DlLK& (5 .. C. W.J. I'ape .. of • Cril!~. Selected from tho 
:r~=:..~ ~~,!t!." C~L :.~nt __ . I)'LlL .. n,. _lIIot:ropl.l 

J>OO.BUIAKINO. [s.. li1:1t"llnol.] 

DOUO~I!!' J!.I ,~o"Aul TlreoT)' 111<1 rl"lCtloI of 0111111«1, 

---m;;..~) ~r:..S'b::::1; A.I~ 10, Ilid A. U S,'b0llld lit. 

DRAl.ft (SIa '''_1 LIft, Vorar-,ud bplolll, br S. ... d 
~.BJJ"'B._.r.<8 ...... 

DRINKWA1'ER (Jo .. ). Ui.lOrr of UII BIer- of Glbnll&r, 
~~.=~~.t_.tol/ll.tOom-_tt. 

DtrCANOE'S .II ....... u wTla·E!lcUla O'a"lOauT. R .. lInlIpd 
.... U!IMI.Io_ .... 'llIl .. _' •. _"'I'IIIloI<or,1>J .... 
1:.. ... ,Un ........ J.II.II_ ~-.u'1L [10,"--
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LIS']' 0,. wons 

DU CfJAII.LU (rJoc, 8.). wd ott .. Kldnlpt 8~ .. ; 8nllllllU 

Fl~g'g~~~~i..~r~~r::..~~:~~~~~ 
--- EquUQaUL AUI~, wlUl Aeffunl. Ql tbe 

:;:.:!!.";,'r:.~~I"llJopt,OJIll.,,..._,C_"""III'" 

Jouruey 10 A.ban." ' .. nd; ... d Fartber I·~uo. "."""'n' •• 4 .... d.'1ol'1I ... 111."""" .... 1"0. II.. • 
DUP";kiN (Lon). Lette .. inion 111,10 I.utude.; Ii Y.d.tl 

:.i'f .. :'.''''&IId, J ... X.I ........ HJoI"''''"" .. w_ .... ''oa' 
-- SI'ee<"h •• and Add'-U, Polilical and LlurlI.:<, 

... ,I ........ '.'boll_.fLo"' .. LoC ........ d.· ... ~ ...... ~~ .. 
DUNC.~N {l1loloa'. II~,.,. of lb. Jlo,.l AnlUer,.. Com. 

,..toolfreM,boOrirleal-...I'wt ... , ... 1\''''.'", ,,., 
-- 1: ... ~I"b In ~~; .. ; or, Tb. 8100.,. or ,lie W.r of S ..... 

~:.. '~\~,:~ ~ .... lIMol.!'-"of .... lIo1llo~ c-. 
DUnER (A .... nt); A lliolo'1 ~n,1I lIf. and W.rk.. nr llo .. ~. 

T .. _ Tro.Io"",,, rr.. lIMo 0--. Ell"'" lOy .·nD •• h'O ... 

~~.:: •. t~:~II=::z.ol.t-:--:r. \\1110 ......... ' .... '11....,.. 
EASTLAKI'l (81. CIIULa). ConlribaUnlll 10 Ure IJle .. tn ... f 

:i':.~ \\~~\~::'iI::;~ .. Io.;':~DoI,:.,:.- _ kl • 
• :f)IVA\~~~ .. (~;.~I.)Po.tV8~.ap!.be Bin. AOIf.&OlI,luelndlnr a 

J::I.DON'8 (Loau) I'.bllc aud Printer lMe. wltb 8lI16Cllcn. ~T11 
hllfllN1 ...... ",n"".o.T", .. , 1'onraJ~ tVol .. 1'00'_11, 

£LOIN (I..ou). Lett,,. and Journ,l.. J::Jhed br TDao~ .. 
w ......... WIIllI''''r ... ..,.O'..,&'.n'"''._ .... 

ELLES:!!!.KIeOI{!:. ... ,t 0:::... s~ ..... r ~VleDD' b11be 1'or.rk .. 

ELLIS tW.). l1adagucar Re.iolt.d. 'Tile r_eulioQl ud 
11-. .......... ,.,If.tI ... CllrIod..,."U ..... __ I ... 

It. .. o1r. B,. H,. So.. 'l\lUl loll C~.rscIH and 
w .... lIT R ...... II ........... .-,0.0. P ....... L .... 1000W. 

--1110110_) I'_ ... d Fnc ... c .. '-ofClllall .... III ..... 5 .. 
!LPUINSTONE (Un. 1l0lJftftllut). HIa\.o..,. or I.dia-Ib, 

P-.l:<Il ... .,t_eo. ...... 
. ). Patlo,.", rOt Tuntidl'i Comr-rlalng 
U~o"::::r~ ... ~:'::'~ 'r" ... -01"1 

II. n. CUTTEUlU,. Adunlo_ and 
~~:.·r!!W·.II":~ ~ ~:::~!"~ .. ~~':I.~L:~ y.l ..... IDol Cn' .... 

r.NOLAND. [Set Auull., Caom., Uv. .. MAlu~ .. , Sann, 
.Mh ... , ..... 1 

.l'.SSA ~~ ~ ~:"'~~~!A I:~. EdlLed, with an InlrodacUon. 

J'B.B.OU~N (h •• I. lliolO'1 of Arelr.ltoctuti I .. IU CouIIlIl.,. 
r...lhlEo.r-t_Tl-. WJIIII_'Ll""""'_~\' .... )fIlll_a.... 

J. '" IT. An~;eatand lied ...... 'k. 
1Il.llIdi .... 1'.M1.mI.4!& IV.lIodel'll.. 11 •• &1. 
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PERGUSSON (JuD). H.d. Sto ... ).10"'"110'" hi all Co..aI.lICl; 
1I00I.'' ..... 1: ... Wlt.lIOm ..... _ M"" .. _, ... 

-----;;-.......... 1~ :':c.lcht'Ct aad c.ha Temple at Jer-' .... 

------;;;;.;;:; A-r.:.ID!.I~~ ~~~IIL~"~~:2:r ~:"uLl~~~p ill 
J'I,EMINO (1'-0._.). Sladea'·. MUllalor Moral ('hll.,pby. 

WI!~Q_"," ••• dlt.r._. PooI8.-o.',.&.I. 
PI.OWIlRQ,\IIDEN. ByU' •. Tn.,..J ..... Pcar.bo. 10. 
~'OHnEi (C.n.) Brl li.b Burma a ... l III rool,I., NnU,c 

lI ........ \: •• _~ •• >oIRtn.l<> .. Cr._I.,." 
--(Oeorgi'). Elccl,ici'y,ndi",ap\>IIUllo"I,ulll1.1tr.ted 

tt!:'~:'':'~'.=.'.~'t~~t'1!'''''''''''' ,,.1, to."' ...... , "1~~ ='J....-:­
POliO (RlcaUl», O,t.berl .. p fro ... Sraln. rIMt arG. a.. to, 

YORS"l'!:~~:.:l~ ~!~}'LifeorJOlI&th.lDS..m. IG6;-1711. 

}-ORS~!!',~:~:~ .. l!:"~~iL;~.I~~rI:!. ":.'l. Oil Ib~ 
Nonll ud Nonlilll or Ib, 1811a Ct .. tal"}',la 

IU" .... " ..... 1M 11 .......... 11 .. &10"',100" .... I .......... 1\10.1<1. 
'RAN~!~!.~~~~_:!~t..._~Mo JQIIS-lI"U;II .. x-lIxlu_h,· 

FRENCIl IN ALOIEKS; The Soldicr ofth, "0..,1111 Lac!o_ 
j::'~.~~ot"bokl-Kodl •. Truatt.''''..,IMIl)cnUouo. 

FREUlP, (Bra Buna). Indilll JII .. lo .... 8'01118.0. 2 •• fld. 
-- EaeternM'Ic ..... fJeld rcrMlwJonAt}' Labour. WIth 

Jta'p.t ... aa ...... . 
-- Deo/Pol y.",iu. Ito". it will be lht Ind Itow to 

........ I ........ r .. ' ... I.' ... 1II. Wlllolol-. C .. u.~. 50. 

- ~J~'tll;,~~$:; ... r~~~~.:.~d:: Ij~'~~~~.~:~ 
OAL~~;""~':..o~.T::.elc:.:.ri!!~ .. ~:!!.B~::..df~:: 
OEOOn~~~.; •. ,~."" Bn .. "u-C.., .... -R!('lU ..... _!!.nll 

Or.OORAl'IIICA.L SOCIE"l'Y'SJOU"r.:S"AI~ (Podl.:.Atd ) • .....t¥_) 

OEOROE (E ...... ). The »_1;. Serio. ofT.-eal, Etchl_r. wllh 

--I:.-rIC!r;.u:..'780utlh~}:;'W~·' Sell. or TRul, 
.:W.I ...... IU.l-..~.I .. T •• l rol' .. u •. 

O!;RlI ANY (Ihn-ono.j. [8e.ll ... I<H .... ] 

OIBBON {EV ...... DI. Ill.tol"}' or tbe Deelln. and Fan or Lhl 
~';:' ~v~.:· a.~Ir~, bl }[lU<U, 0"'001". ud Ur. WI. ~I'~tt 

-- The Sl"de .. ~'. I:dilion; an ~pJ\.<Imo of u., .OO~. 
~~i.T"~~':.~~~' 0.._ .. _ !I,ll<. 

Olrr_~RD (EnwjU). n-bor N,ral Darin,; or, ADerdo .... of 
tlHlIr1'Io'!f.~. r .. p ............. 
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OILL (e"",. W.). TU HI"" 01 Oold ... 8Md.. Nanati ... 
oI.J_.U._IoC_ .. _~. W,U..P_Jo,.Col.II. 
Yolo,C.II .... ,._m_r\· .... _ .... 

_( ..... ). SIJ:1o[o .. 00Ii .. .bceIl&lOL .hUlllleleIlU6eAe. _otof._atll,E.<tf<I'1IooL .ap. c •• _a- •• 
OLADSTOSr.: (W. !oj. Ro .... IlIId Ibe N.wed .... biD ... ill 

.. j'..-Tb«ooT_a .... T •• f<i. 
- - OI .. lIla,p of PUI y..,... 18U-18. 7 .... 11. Smlll 

~:.,r:,g~:.;,~ri. :·e!'':.I~:;"'{.f~~ .. ~~8:'':~~f:~'':~ 
10,1 ••. IV.F"rol, .. V."""V1.~'I""'IIooZ. Vll.JI'_I--. 

OLBlOo.!.oi;.~)~~.!:':":~ ':~ lJrlU.1t Arml 1\ WMhlDgtoa 

Story 01 00. &IU. of Wll.uloo. Pod ho. :II. lid. 
N&I"r&t.I. ... ors..&.·.BrlpdohlAjJ' .. ~IlIIIoWoll. 1'01\&'0.21. 

- ur. o( Lon! Clife. PoR ho. k ad. 
---8ir'Mt0lll .. ll ........ PoOllho.S..Sd. 
OLYSNE (8 •• Snun R.). Notel 011 00. Cban:IMoof Keral; 

W,IltPnl_Jo,.W.U.Glo4t._,JI_I'. 11-.0-. _ It.. 
001,D8"'1'II'8 (0,,"0.) Worh, !1.Uted w1\k Nol.el bl PITII. c ..... ,_ ..... Vt...-. 'Voio. _ ... 

GaUl( of(~: T!::' .!l:..;:~;:,d~~~!.~!~.1..GdI~:: R.~!: 
,t.:'''':': .rtl"'~U. E411 .... b7.··t;.C .... o-... '"'''b ......... 

GORDO,,! ~~:~~.~ .. ~~tc~e: e:!. '!.~" LIto, IlIId Seell .. 

• ron. ~~~':.!.. ~.,,) Amber.Wltcb: A TrW for Witch. 

rreaeh III Algie ... 1. The Soldle. of Ih.roreip 
' ....... I.TM~oIAW.fll,K .. I •. I'oo,IJooo. t.. 

ORAM~.~ .. ~: 1~1:~:."!.:...~~:L~,;".!II"""I; K,.o Eown.n; 

OREWB III, .... , or). [II .. G.o1'....s."""~fI;nlJ'TII'.] 
OROTB'S (O .. aol) WORItS:-

IIIft\>IT o. a .. UCIL r ... Iht F.at1leol TIm. 1.0 th a-
~5!cr£.~~of!1?:~:= 

P .. AI'o,udou.e.COmpui ..... or8ocn1ee. lIVok. 8 .. 0. 454" 
A.,mm. .. With add;l;o ... 1 "-1" Sro. U •. 
It,.,,.Wo .. o. l'ortn.iI.8>-o. H .. 
Lt"II .. 0.S'1IIn. .......... l!t1.6<. 
I' .. ~'xn Ln .. Portrait. 8>-0. l~ •• 

ORQTr. \)1 ... ). A SIUleh. II,. Lu~ }; .. n ..... C.own s.. ... 6a. 
11.\ 1.1.'5 (T. D.) Sebool M&II .. II of r.",II"h Oramma •• Witb 

C<7!oouI: .... ,_. 12 .. 0. ".8.1. 
- WM~I:'\1al of 

-"..:,::~ 
-- CloUd', Pi .. \ Book,eomrrL.inl" fglll'raeti~ of 

l'I--. r-,0a4 A4, .. th.,.1111 'M A.U .. \" ...... , _ 
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JlAI.I.AIoI"S (11. .. ,) WORKS:-
Til. Co..,.,tI'TIOUL Ihnou o. l! .. u .... fJoo", tt.. .4._ .... ofll...., .... _ ......... o.. ... .,o_ ......... /MNI. 

~i~U~-!.t:!'"f'.~-.·Vol.o.,...., .... lto .... 
1It.""'''' 0' Yonon 1>11"'.0 fu. lIrUUL. AOI.. Librar, 

_ •• v ........... <woO<'.£j._,IVvLo. ..... ' ... 'Io. 
" .. ,,(,.rO/;'''' .• r ... SR.T ....... 

I.nn.u IIlrrolf o. Enon I>U."~ Tltl Uflt, IGu, UJ) 
~\~~·r.:8":';. :;:--r ~-. I Vou. 'R. Mo. (loMo, -"I ...... 

--- (An"oa) LlltnO'J' n.mailll; \Ii Vent : ... <1 r",... 
'· ... ' .. IL t·",p._ klW. 

HA)II~~,~Ar~:::i]~~:!!:.'=:t~'!.0t!.~r.!..ttd:,.::k tbe 
IIART'S ARUY LIST. (PtJ,lUkdQooarltrl,.udA ... ....u,.) 
IIATCII (W". II.). The Uoral Phil_ph,. 01 An.toUe, """ _ 

_ .. ., ....... l&d.., .... M __ .: ......... .,I ... 'ara-
t:..::' r~"I";!'o.---, "' ..... ,.~-,. "w-l1oIoof_ 

"ATH~R';EiJ=:);,!,~II=~tf,:f~~t:.,:,::. ~ 
....... ~ .. ~I''*_k. .... 

!JAY <!'~ • .!;.! .• ~~v.::..-O::ia.~";.~ &rbvy, III WUIl Trit.e. 
JIAYWAII)) (A.). Sketch .. of Emille,,1 SIIt.men 11111 Wrllt .. , 

~~,:·:F~:s:·:!:~;.~n:::~~£~::.'~;~1i~7~~~~~~ 
Ildl .. ,"".ILOIIuolIl_.~' .... botrylUll, t\'olo, ""- Il10. 

HIUD'S(SII r"uolS)WOltKS,_ 
Tnll"fn}Jo' ..... m",tnUou. ho.12I. 
1 .... o.8' .. Jo •• lloaaoulL , .. tS,o. 1 .. 
II~PI" J~"'I" ~C1IOtI UII ruoui. ralt. SfO. iI. 
8::,'-: •. ': __ tn 8 ...... 011 OP ~' ...... v. IIII1&lr&U~ ..... r ... ~ 

Sn) .... un r"I.UIJ; 0... tha Lo .. do ...... d Nortit. W.1enI. 
1t.o,lIr.,.Pwl8 ... t.. 

Ur.8I':R'S (BII.".) JOII..w.ID iDdla. II Yoli. P_I hG. 7 .. 
--PoeUal Work&. Pori raiL Peap. hG. ked. 
--IIYD:llladapledtotheChurchSonioe., 18mo. I •. W. 
IIHIIODOTUS. A Ne-' EDglleh 'Venloll. EoIlle<I, wllh Notel 

t=~:;~!:::~::::~i:I·J;'o?~~~::~ ~.~:: 
nF.RUn:s (Rt. 110 •. Jou). lfemolr of hi. ruLlIo Llf. dodQII' 
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1It:1t8C~!:~!. (~=:) w~:m;~~ ~.!:",!::,=' By 

© The Complete Work of Charles Darwin Online 



FOREIGN HANDBOOKS. 
"U~:;:It~~~·!~TA.LL r.qIlM,' ... ~.,G~aa" 
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Part IL C.1nI r-., AuUJDe, UI' 
~ " __ ,. 1M _ ... -. "- ~'- ....... 
:.-=-%';=.'1~~"'-I ... (;-.--Ac. lO ... 

-- llIWITEIlI:ANIAN-la Prl~tlp&1 hlud" CIU", 
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