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PHEFACE 

T " J.: SECOND ED J T J ON. 

TilE ti~l t .. litilJlI of this work WB! published ('''rl~' in 
IllI' ~'t'ar il"U2, IUlI\ liM been fur lOme time out of priot. 

llurinA' til!' l\\u or throe yetlrs after its tll1rw::anuwe 
I TI'tocin·d, throug-h tilt' kindness of \flri()n ~ COfT(" 

~pllll\ll·nt" in dilTerent pRrts of Ih(· norill. a lUf).:I' 

Illnnllf'l' (If 1{-lIens, C!l1)C(!iall~' from Fritz jUillk'r in ~uth 
IInlzi l, (~,mmunicllting to me mflUY nel< nlHl curivu. 

flWl>!, .m<i colling mynttl'lItion to some (lrru/'ll. rnriou_ 
Ilwl1lni\'il Oil th!' ft'rtililllltil)n of ol'eilid. ban:- Riso 8il\('(­
'""'11 puhlishl .. l, 8ml I haH' myfK'lf ('xaminl") Iil'H'rnl 
UtI!' nlHI &lriking forms. .\ Inr~t' amollllt of mnttt'1' 

- hllil thus bet'lI aocumulatoo: but the l)reI('nl n.oluDIf' 
lI-oull\ Ix> rendered much lou long it til€' lIilol(> weIl' 
illlr..l(luf'(~1. 1 huve, therefore. sel('Cted onl" tht' more 
illli'n~ting liiCU, ami IUlye gil'(,11 II. brief ~b8tr1\ct of 
til(' b(·\"(,nl[ (lublislu:~d papers, Thc work hilS jllIIS beel\ 
"'1111),\('11('(1; lIud the Iidditious flllfl corr('Ctions fire 51> 
Illnnl"ruus Ihut I litH'c found it impossiLle to f\llloll' m~' 
usua l plal\ of gil-i l\g II list of them, J hflw, howel'er, 

,-t. lorl< ofCh"rI 



vi PREFACE TO TilE SEOO:>D t:DIT10S. 

appended. in cbronological order. tbo tides of al l tho 
I)Il.PCrs lind book! on tho fertilisation of the Orchidere 
which ha,'e been publiBhcd since the appearanoo of 
tho first edition of tho preaent book. J'inally, T will 
r('IIlQrk that any rt:'nrlt:'r who II-isilos mordy to see how 
wonderfully cOInplrx and perfect arc the adalJtatiollS 
for the fertilisation of these plants hnd better read 
Challter VIi. on the Catasctidre. 1'he account of 
their structure aud of the action of the ~weral parts 
"ill, r think, be intelligible. if hc will first glance at 
tho explanation of tho terms given at tho close of 
the Introduction. 
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ON TilE 

FE RTILISATION OF ORCHID S 

I NSECTS, 

D'TRODUCTION. 

'I'm: ohj('('t of the follo'lll"ing work is to liloll' thllt tile 
OOlllri\"(III<'l'!l by II-hlch Orchidll are ferti lilled, are Ill! 

\"aril~1 all(l almost liS pcrfect M any of the 1Ii000t belluti­
fill udaptutionl in th(j IIl1imul kinb-dOIll; Rud,set'(.mdly, 
to IIhol" thut theso oontril'aucCfl hal'O for their main 
uhj(,(·t tho fertil isation of the flowel'fl \li th poll{'11 
hrought by in800ts from 0. distinct IJlant, I n 11l) 

HJ1UIllO 'On the Origill of Spe<!ietl' I gtll'C only gent'nli 
re,l,../Ill for tho belief that it ill 811 almOit unil"t'l'8I\.J lUll 
uf na(Uro that the higher orgRnie beinE,'fI rt'<Jllire 811 
()('Caljionai efOll lIith another indh'idual; ur, Ilhi('h ill 
till' MUle thing, th"t no bemlaph.(Q(lit(' fcrtllilK..g il!!('lf 
for a jlNl)('t liity of ~uerntioUll. Jl al' ing bC'C'1I blllllloo 
for propounding this doctrine lIithont gil'lng' 1I111JlIl' 
facts,lur whie-Ii 1 had not lIuflicient spllce in lhllt lIlJrk, 
I II-ish hero to 8holl' that I ho.l'e not spoken \\ ithunl 
haling gone into details. 

I JlItn) ~n I~I to publish this litt le trcalise Iit'J>lI­

rnt('l~-, IUJ it is too large to be inoorpONll.C'<1 with nu) 
"ther subject. .-\1 Orchids ure lllliH'rsnlly lI('kno\\_ 
l edgl~l 10 nmk amongst the most singu lar and lIl()<.t . 
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modified (onns in 1110 '-('gelable kinf!'dom, I hll.e 
IhOll~ht Ihat ,be fRch 10 he gin'n migllt 1('(111 somc 
uh;;crw!1'8 to look more curiowdy iuto tlu.' hnhilS of our 
~\'w'nll nHli,-e speeil's. An c~nlllillati()11 of thrir many 
h('al1liful eontrivallo(·s 'rill cxalt the II 1101(\ vpgNHhlc 
kiuwl(llnill 1ll0!ltIWT&Olls'{'stimation. J fl·ar, however. 
t]Ult thl' Il~"lrr dctnils are too Illinllt(' nnd e()1U11]e~ 

for nnr on(' IIho IIIU1 not n strong IRst(' fur Xatllral 
ilistory. TiliiS tr('fllisc nffonls mc al&.1 all owortulliiy 
of Iltt(,lllptin; to silo"· thnt the stutl~· of ur,,'lHlic beings 
mllY he liS intcrestin~ 10 nil obsen-CT who is fully ('()n­
.inecd thnt th(' slructuroof cneh is due to 8{'Condnry 
la\\~, as to Olle ,,]101 ,·i{'lIs c,'cry trilling' tidail of 
$Iructure lUI tbc r<'fI:ull of the direct interposition of the 
Cr('fttor. 

I IlllliSt ]JteUlise thnt ChristillD Konrad ~pl'('l1P'1. in 
his ClirioUll and ,-alimh](' work, 'DRs cutlll,.-·kh' (:('ilcim­
uiu dCf Xlltllr: ]luhlillh('<1 ill 1793, h"flH' nn ('~cd]ent 
\lUtlineof the ncti"llof th('8('-wrnl pnrts in th(' g:CIlUS 
On,his; for he 1r('11 knew the position of til(' sli~\'1ll!1. 

l\lIil he disco,'ered tlUlt inS('('ts were nl'{.'('IISUT" 10 f('mo,·c 

lil(' po\lcn-DllUl8Cs.. But he o\'crlooked l1l~ny ('urious 
f'<lntrimllCC8,-ft I.'OII!K'qllellcc, ftppnn·lltly,of Ilis belief 
Ihnt Ihe sti~'Ill" j:!(·nel1llly recein's pol\t·1] from the 
~\ul(' IIOII·('r. 8Jln'n~t'l, likcll-iiIC, has pllrlil\lly (k""ribed 
Ihe ~trllt'ture of Epijlllctill: but ill the (',ll;(! of Li4ern 
Iw ('TlIirdy l1lislIlldt'nto()d thc remorkflhlr ph(,IlOlneml 
i'iUIT/l('t('-ristic of thlll. ~\'nll~, whi('h lUIS 11("1·1l lIell de­
l'I'ribMl hy Dr, Jhltlkrr in the' PhilO8O[lhknl 'l'rnll8-

• 1),-11""" 10 .. r" .... ,1 ('I"It. 0... 
"'n·",,inni ",11& D;...~" .. IIII ... 'I';,rt 

~~,~I;:~~t~if '~~~!:E~~ 
::,~;;.!.\ ',,~;t~~~~!'l:~;·::~~)OI~~:I:;: 

In thu 111('"",1. W ... ·ltl" . , wbo 
dt:wI""I_to)hu~"" ... _ 
.. ...uo ....... ilh !<l'n·D~I·" .. otk. 
.100'" 11,.1 i,.-. ... ,., n..-ry 
r", tile fe.tiliAt;"" or n ..... o. 
D.d,;d .. ~nd ilo· .. ·,i1 ..... ell tho 
"D"de.f"l.tn.lCtUrClof~, ... \lin. 
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I:>ITRODUCTIOll'. 

1I('lioll" (or 18J-1. Dr, Hookcr haa gil'ell Il (1111 Ilnd 
8('('umte at,'('OllIlt. "ith dmlling8, o( the Itmcture of 
thl' prHtI; but from 1I0t hlll'ingtlucmled to the flgeur-y 
of ius."(:t.~, he did not (ully undcrstand the object 
~nit\{'d, Hobert Browu: in his cdebnltoX1JII..pcr in the 
. L innClln Trnllslletions,' expre&SCI hia belief HUlt insects 
are nC<.'C88nry for tho fIuctificlltiou of most Orchids; 
but adds, thllt the fact of all the capilules 01111 o.l cnsc 
sp ike 1I0t infrequcntly producing sec<1, seems hardly 
reconcilable with this belicf: we shall herellftcr fi nd 
thRt this doubt is groundless. :Mnuy other authors 
ha\'o giH:>n fac1.8 and c:Ipreued their beJief. more or 
less fulty. on the uecess.ity of inscct-agcncy in Ihe 
fcrtilij/ui\)n o(QrchiJs. 

III the course of Ihe follo\\'ing work I sllll.l1 hnl'e the 
pleasure of exprcss.ing my d('(']1 obligation 10 s('ycml 
geutlelllen for their UllNmilling kindu('ss in II('ndiu!! 
1Ut) fJ'('Rh sp.ecimcns, without which aid this Irork \\oulll 
have brcn impossible. T ho trouble wltich sel'eral of 
my kiu!illssistnnts hn\"o taken IlIlS ken cl(tmorciillury : 
1 hUHl no\'er onco expressod II. Ilish for nid or for in. 
tormation wh ich has not been grantt.'(\ me, 1\8 far fL'j 

l'ossilJil" in tho most libeml spirit, 

EXPL.\XATIOS 0)' TElIlI::;, 

[n CIl.S(' allY ODO sllOuld look Ilt this treatise who has 
110l'er attended to Botany, it Illay be con\'euient tv 
I'xplain the meaning of the common terms used, In 
lUl)Ii!t flowers tho sl.lIwellil, or malo orgnns, surround in 
!l ring the ono or more femnlo orgallS, ealleo.lthc pistils. 
Ju nil COllunon Orchids there is only ono I,<'II-developed 
stumen, which ill eonflueDt with tho pistils, ulld they 

• ·LLllneanTranoadiOll .. ·I83J,~oI.nl.p,;O • . 
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!unll tog<'th<'r tho t'OlUJ/lII. Ordinary stlllll<'llS C'Onsist 
"f n filnnlt'llt, or supporting thrend (rardy ~:n ill 
Brit ish On:hill.ll), nhieh earrit·. theallther; nnd lIilhin 
Ih l • !lnthel' lieslhf' pollen 01' male \·i\·if~·ing cll'menl. 
The anth(·r it di"idl'd into t\\O cells, IIhi('h lin' wn' 
lli,;tinet in 1II000t Orebid~, 80 IIlnl"'h so as to 8ppe8.f i;, 
iIOllle species like t\\O St'!'arotcanthers. '1'11(\ pollen in 
nil CQlllmon pl8nt.ll oonsiSI$ of tin(' !\"nmu!ar )JOwdcr: 
Imt in mOl!tOrchids the grllinlJ (.'Ohere in nu\!IaI.·", \Ibieh 
url' oOell 8uPJI()rtt-d by a w'ry ('urious appt'nfiagt"l'alled 
the Mudirl~, This 1)fI.I't Ril(l All the otll("I' urgAlU1 "ill 
IU:r<..'ilfter be more ruiJy d('l;('ribl~1 and 6guf«l uII(It·r the 
Iwad of the first 8pecie~, Ordli. lIla_la. 'I'h(' pollen­
rnnsses, Ilitll their Cil.udides Rml other al1lICmlag('!l, are 
('lIl1ed thepollinill. 

OrehidslJrol*rly h8"0 three IJi"tils or rcma)(' organs, 
united tow,ther, the u111X'r and llUterior 8urfncl'S of t\\O 

uf "hieh fonn the t\\O stigmas. But the tllO nI'C of tell 
(·um plctcly conflnent, 80 liS to nppror lUI onl'. Thf1 
~tigmll is pcnctmted in tho act of fertili8ll.tion by long 
Illl)('!l, emittro by the polll"'ll-gmins, \\"bieh enrry the 
",ntenu of the ~rnillll dO'''1\ to the o,-ul(!8 or young 
~ ... >(1s iu thao,-arium. 

The uPIX'r IItih'llia is modifi(,d into an l'xtraordinary 
urb'1l.n, ellllt'd the rosreOu»l, which in lIlany Orchids 
l'tl."!;tnts iiIJ I'CSl'mblnnee to l\ true stigma. ''"hen 
nlllture it dthl·r includes (Iris nitogetlll'r formed oj 
Ij-./·id lllat!(·r. In mnny 81.e<'ics the pollcn-mn..~~'""1 lin' 
tinuly att&.'hcd to a IlOrtion uf the extt'rior Illcmbrnul', 
\\1Iieh, "h(·n in~ts \·i"it the flowen, is l('mo,",,,·I, 
togeth(·r lIith the polkn-mnSlSCS, 'l'his n·llloyabll' 
portion cvn~i~ts in 1ll00t nriti~h Orchids lll('n,ly of a 
lilllnll piect' (If m(·mbrnne, lI"ith 1\ In~'er or 0011 of "iscid 
matler ulIllt:rn('ftth, ftud 1 &Iuln eall it the "1:ilddditt:;" 
Lut in Dlall)" uotic specil.""I the IlOrtioll n::mon.-d is so 
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l);TROD["CTIQX. 

I,t~l' IlUlI .\!O iml)Ortaut, Ibat on(> pllrt IUWIt be ('tilled, 
~IS III·foN·, Ih(> l·i .... i,1 dise,nud the (!thl'r l)l\rt tbe pt:diul 
of the "'lo<ldlulII, to thc cllfl of which the l)Ollf'11-I1l1l.SSel! 
II"'IIttA('h(>(1. Authors hut'e culled that l)Ortioll of th.., 
TlIiIII·llum \\ llieh is rellloHoJ, the" glnnd " or "retina· 
culum," from its npparent function of N'tnilling the 
pollell-mnss<'s in their p!nec~. The IK'<liccl, or Ill\)­
IOIlg-lltiun of the ros tellum, to whkh in many exotic 
~III'('i(>~ the poliell.maSS('s nrc nUnched,8C<!ms g('nemlly 
to IUI,I'CI been confounded, limier tlie flIl.Ille of (!fluuicle, 
with the true ell.\I(licie of till' l)()llen-U1C18!!e~, though 
IllI'ir nCltUr9 and origin are totally Jiffereut, The part 
\If th(' NOI;I('ilulll "hieh ill ltoft after th(' remOl'lll of 
thl' di!!CiI and I'[seid matter, ill iIOmetimcs call('(l the 
.. bllrsiculn," or "fo\'en," or "I)Ouch," 13ut it will be 
found ('onH:nient to nl'oid nil Ih('S6 terms, nud to call 
the \\11010 modified atignul tho I'Q8telllllll-80metim~ 
ndding an fl,ljrotil'e to d('fine its slUlpe; thnt portion 
of the Mtellllm which is remOI'('(1 II illt the pollcn-
1Il115S('S being cltlled the t:illCid dilt, together in some 
CiIS('jJ with theptdicel, 

IAistly, the throe outer dhisiolll of Ibe flOIl'('r II", 
called tepal.,8nd form the calyx; but, instond of being 
grt'f'll, fl!I in most common flow'(>rs, they fire genernlly 
col"ul'('(I, like the thrre inner dil-j.,iolls or pdq,l. of th ... 
fluwer. III nlmost nU tbe sp('('i('~, one of the petals, 
w'hith il 11roperly the upper one, is larger than thl' 
oth(·rs owl stollds on tb(' IOller aide of the flower, where 
it oft'ers It Innding-plnce fo r insects, hln-ing boon carriell 
round by the twisting of the omrillm, It is culled 
the lower li p or labenum, nnd of leu fl.88IlIIlCli most 
sillgulHr shnpes, It secreles nectar for the SIlko of 
nttrncting insects, and is often prodllc('(] into a slJIlr­
like nectnry. 
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CIUF.1. 

CU.API'En T. 

8Irl.k'tu~'" the Bo ... e. of Orel", muo:rula-I'o ... r r {lf mo~'o( the 
]loUinia-l'erfcrl.-<laptat'onorthepul.llnOrehl'prramj,Jal,­
Oll"'_I>eeiMof Orehia and flI _ eiOOlCI,. allied re<>C'..-Dn tbe 
i""'clII ... blrby;.lttbete' ...... I."""';.... .... donthetreq"""",.otlhei. 
n.itl-Oa tbe lCt1iUtr ... d Merili',. or .....w .. Orel,i.t-On the 
~ 01 Deelu ........ on 1_ beln. 11U.~1,. de.red in 
oI!wninclL 

'l'IIKOUOUOUT the rollowing "olumo I III\\'e roLlowed, as 
r"r \\11 L cOln'eniently could, tho armngemeuL or the 
Or('hi(i(lm gh'en by Lindley. 'l'he 13ritis.b BI)C('ies 
IN:long to liI'e or his tribes, the OphrcOC', Noottere, 
Arclhusem, ~lalaxeoo and CYIJripctiem, but tllO two 
Jailer lribescontaill each only a eillglc genus. Various 
13ritish and foreign species belonging to the sc,'eml 
tribe!! are described in tbe first eight chapten, Tho 
('igllth allO contains a discussion on the homologies or 
,ll(' nO'A(iI"iI of the Orchidcre. The ninth chapicr is 
dO\'otoo to mi!CellanooWl and general oollsid('ratiou& 

'J'he OJllu'ere include IDOlit of our ,,:OlllmOIi Bridsh 
Bp('Ci(';l,lInd we will begin with tho g(:llUB Orchis. Tbe 
render may nutl the follo\\illg details mther dillicult 
to Ilnd<'l'I:Itand; but I can nssuro hilll, if he will ha\'e 
patience to mnke Olit the first case, the sncceeding ones 
\\'ill 1>0 Nlsily intelligible. 'l'henccompaliying dingralll8 
(ftA" I, p. 8) show tho relnti\'o position of the more 
impurtllnt orgaus in the flower of the J<Alrly Or('his 
(0. mlltcu/l,), The sepals and the pl.'tills ha\'C been re­
mon.-d, eX<.'el'ling tho labeUuHl with ilS nectary. Tbe 



nectary is shown only in the side \'iell' (II, fig. A); 
for its clilurged orifice is almost hidden ill shade in the 
front \'iell' (U). The stigmll. (,) is bilolx:d, and cou­
.'lists of two ulmost confluent stigmus; it lies under: the 
pouch.fonntld rostellum (r). '1'ho ImtlH!r (a, inil !lud 
A) consists of two rldhcr widely separated cells, which 
are longitudinally open in front: cM:h cell includes u 
po!len.mn.~s Ol' polliniulll. 

A polliuiu1)1 ren.lo\·cd ont of one of tho two uuther­
cells is reJlfcsented by fig. 0; it consist.~ of II llumber 
of wedge-formed packets of pollcn-gmill9 (sec fig. F, 
in which the packets !lre forcihly sel)lunted), united 
together by exeessi\'ely clMtic, thin threads. Thes(' 
thr('llds becomo confluent lit tho lower end of eueh 
Imlien-mRM, Rnd compose the stroight cItlStie cuudicle 
(a, 0). Tlw end of the cHlHlicie is firmly attllehed to 
tho viseid disc (d, 0), which consists (ns may be seen 
in tho seetion of the pouch-formed rostellum, fig. E) 
of a minute oval piece of ll\olllbrnne, with R ball of 
visc:id Illll.tter on its under side. E,wh poliiniulll has 
its Sepitri,te disc; !lnd tho two bn1l8 of viscid matter 
lie enclosed together (fig. D) wit.llin tho rostellum. 

'J'he rostcllulll is a nellrly spheriCilI, somewhat 
pointed projection (r, figs . .1. and B) overhnng-iug the 
two dmost conflucnt siigmas, and must be fully de­
scribed, lUi c\'ery detail of its structure is full of signi. 
fieauee. A section through olle of tho discs and bulls 
of viscid mutt~r is given (fig" E); ,"nd a front riell" of' 
both I"iscid dies within the rostellulll (fig. D) is like­
wise gil"ell. This lttttcr figuro (D) probably uest 
8crl'eS to c:.:plnia the STl'lIcturc of the rostellum; but 
it must uc ulldcrstood that tho front lip is hero COll­
sidofHuly depressed. The lowest ]J/lrt of tile !lnther is 
united to tho buck of the rostellum, ns lllll)' be seen 
in fig. B. At Rn CHrly period of' growth the rosteliulIl 
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10 Our. 1 

consists of a lllflSS of polygonal cells, fuTI of browllish 
mallN,lIhich cells SOOIl rcsoln' lhemS(')vcs into two 
baUs of extrcmeh' l' iscid 8Cmi-Ruid mntter, ,'oid of 
structure. 'l'ucsc ~,i3t-id 1ll/lSS(';! lifO 8li~htl)'clollg!lted, 
ntlll08t flat on the tup. HUt! conn;x \x:low. They lie 
quite frro'rithin the rostellum (being surrounded by 
fluid). except nt tho back, where eneil yiscid ball 
ndbercs to !\ smull portion or disc of tho exterior 
lllemLronc of the rostellum. The ends of the t.wo 
cnudidcs are strongly attached cxtl'tually to these 
tll"O little discs of mcmbrunc. 

Tho Illcm bmnc forming tho wholo exterior 8urfuc(' 
of the rostellum is at first continuous; but as BOOII as 
the flower opens the slightest touch CiIllS('8 it to ruptun! 
tnlllsn-'rscly in a sinuous line. in front of the nllthcr­
cells nnd of the little crcst or rolel of mcmlmme (see 
fig . 1) between thelil. 'l'his act of rupturing lIlakes 
no difl't'rence in the shape of the rostellum, hut (."(111-

l"erts the front part into a lip, wJlich can be dcprcssed 
easily. This li p is r<lIJl"C!Iented consideflliJiy depressed 
in fig. D, and its edgc is seen, fig. B, in the front ,·iew. 
When the lip is thoroughly depressed, the two Lalls 
of yiS(liri mntter are eXIKlSed. Owing to Lbo clasticity 
of the hiuder pnrt, the lip or pouch, after being 
pressed down, springs up again and cncloses the tll"O 
viscid baUs. 

I Ilill not afilrm ihat the rupturing of the exterior 
mcmbrnne of the rostellum ne,'er takes place spontn­
noou~ly; nnd no doubt the memLrnne is prepared for 
rupture by having beoollle ,'cry weak along define<l 
lines; but !IC\'eral times 1 SII\\' the act ensue frolll un 
excessi"ely slight touch-so sligh t that 1 conclude 
that the o.etioll is IIOt simply mecbiluicul, but, for the 
want of a better term, llIay be called vital. We shall 
hereafter meet with other eascs, in wh ich the slightest 
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touch or Ihe ,"apour of chlorofonn Cftll8("l the exlerior 
membrane of the I"06tellulll to ruplure along certain 
defined lines. 

At tho sallie time that the I"06telium OOrom('S tl1lns­
"ersely ruptllroo in front, it probably (for it was 
impOllBiblo to MCerlain this faet from tho position of 
tho pnrlil) ruptUI"C8 behind in tll"O 0"(11 lines. thus 
IICIHHflting and fr~ ing from tho J"elIt of the ex terior 
su rfaco of tho rostellum tho tll"O little di8('8 of mem­
brune, to which tho tll"O eandides nre nttll(."hed exter­
nlIlIy, and to wliieh the two ball~ of ,"ill('id IURtter 
adhere internRlIy. The line of rupture is thnl"ery 
complex, but strictiy defined . 

.A1!I the b "O anther-ce1l8 are open longitudiually 
in front from top to bottom, 6"CII before the lIoll"cr 
expand~, it (olloll-s that 8S 800n as the I"OIItellulU is 
properly rnpturoo from tbo effecls of a slig-ilt toueh, 
iu lip ean be depressed easily, aud, tho tll"O little discs 
of membruno being already scpamte, the two polliniu. 
I\Ow lie absohltcly free, but m"o still cm~ldcd ill their 
prolwr lllnccs. So that tho pfiekets of pollen and the 
cnurlidcs still lie II-ilhin the antilrr_edb; the diilC!! 
st ill foml pert of tho 1"0616111110. bnt are l!I."jldmte; and 
the balls of \,iscid maher still lie conccaled within 
therostelllllll. 

Now let 118 see in Ille ease of Qrr},j .. II/(lleilia (fig. 1) 
how tbis oomplrx mechanism ac18" R-nppo;;e an insect 
to alight on the labeUum, which fonll8 Il b-ood landing_ 
plaec, and to push its heud into the churui.ler (see IIidf! 
\'iew,A,or front view, 13), ut the bock of "hich liea the 
stigma (.), in order to reuch with it,s Ilroboscis the end 
of the nectary j or, which does equally "ell to show 
the action, pu~h "ery gently a silll.rplY-I)Ointed oommon 
peneil into the nectary. Owing to the l)Ouch-Conned 
I"06tellum IJrojecting into the ga.lIgv.-ay of the nectary, 
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it is eenrcl'ly IlOi'~ible that all~T ohjcct ean be IJ\lshed 
into it without the Il)$wlluDl beiuf.: touched. The ('x­
t('rior 1I1emlmuu; of the rosl('\iuln thell ruptu~ in the 
proper iil\t~. and the lip or pouf.'h is (lftsi ly depressed. 
Wh('n thia is <.>n'ected, on<.> or ooth (If the riscici ooUs 
will nhnost infallibly touch the intruding lxMly. So 
\"i~t·i(l fln\ these oolls that nhal{'\'C'r ther tonch they 
finnly 8ti('k to. ) LorCQycr tho ,·i8Citl mntter hns 
the peclli iflf dlemiC(l1 qunlity of fIt'Hill!!". like (I 

C(!Dlt'ut, hnrd (lnd dry i ll A few minnh'>i' time. As the 
t!.nth('f-cclls nro olX'n ill frolll, wllt·n tho in'lt'Ct with­
dm\l\·iI il.ll hf'nd, or when the pencil is wilhurnwn, one 
r'olliniulll, or bolh, will be withdrawn, finlll~· ('cmcnted 
to Iheobjcct, projecting 01) like hOnls, ILl showll(fig. 2) 

by the Iljlller figure, .\. The finulICSIl of tho (lunch­
IUcnt of tho cemcnt is Yery necellMry, for if tbe 
pollillia were to fnll sidewnys or oockwnrtls thoy could 
ncn:r fertilise the flower. From the pusition ill 
which tho tll"O pollinio.lio in their ccl l ~, th!')' diYerge (I 

lillie wh('n attached 10 filly objcct. Now 8u ppose that 
the insect fli{'8 to another flo"'er, or ](·t \l~ in.8('rt the 
pencil (~\ , lig. 2), "-ith the attached polJ inium, into 
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Ihe s>une or into ~mothcr nectary: by l(Joking 0.1 the 
tliagllun (Ii;.:. 1, .. q it will be e,·ident that tlioJ lifml~· 
altal·hed pollininm will be simply IlUlihec.l lignin.,! (or 

inlO ils old IlOI:Iiliol1, namely, into the 8uthefoC('U. 
111)11 tht'n cali the flOM'r bo fcrtiliSl..>c.I? This i~ 
cft't'C!('(1 by II benut ifuI (:()Utril'illlCC: though the ,·iscid 
surfuC(I N:mnills illllilorably Hflixed, the nppliTCll tly 
in~ig'lIi{j Cll.l\t uutiminute disc of IIlcmbmne to which the 
euudicle adheres i8 cndowed with ft. rcmnrkllble lJOw cr 
of cuutnlcl ion (ItS will hcrcufter be more minulcly 
descrilx:d), Ilhieh eallSe$ the )JOlliuiulU to sweep 
through fill augle of about lIiucty degreee, aiwnYII in 
01)(' din.-elioll, I·i"., tollll.rdii the apCJ: of the proboiicis or 
pencil, in the OOUI"!iO of thirty 8Ce()nds 011 an Iwerage. 
The po.ition of the lJOlliniulll after the mon,ment is 
shOlln ntJ3 ill fig. 2. After this UlorCUlCllt, completed 
in an iute·n·nl of time wllich woulll nllow all insect to 
lIy tv 111lothcr Illnnt,- it will be seen, by turning to the 
dinglll1lL (flg. 1, A), thnt, if the pencil be inserted intu 
the I\('ctnry, the thick end of the pollininm nOli 
exudly strikes tho stigmntic surf,\Cc. 

Here agllin COIII('S inlO )llny another pn,tty adapta­
tiOll, long ago notiCt.-d by Hoben B rollll.t The 
lSlignul is H'ry \i~id, but not 110 \ibo.'id I\.!I when 
touehed by Il polliniulll to puU the "hole off an in:;('('t'/I 
ht"ll.(l or ofT II ))('ueil, yet sufficienlly viscid to breflk 
the dnsti(' tlin,oos (fig. 1, F) by ,Ihidl Ihl' pRckcb 
.Jf I'llUtu-graills are lied tog:dher, lind 1(>(II·e sollie of 
I llem on the stigma. Hence n )JOlIiniuIII nttacLeJ to 
IIll ill~cet or to a pellcil C,UI be applied to Il\nll~' 
~tigll\us, IIlItl \lilt fcrliii"C nil. I hnl'O of len seen 111<> 

• n •. II.)IQIl ..... (' IN lloefru~),. /I......,rI or OrtAi • .... """"', IDol 
la,,~ d.·. IUulDMld"...a. I".ckten.' Ilndall .. ttlH •• IAI~u'''HI.,..,rtf<.1 
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pollinia of Orall" l'yramidalil ndhcriug to tbe IlfO­
boecis of 8 moth, \\-ith lho stump-like Cfllld icies alone 
left, all the pack('h of 1101\f'1I hUl-jug 1x-cn left glued 
to tho stigmas of the 8UcceiOSil'ciy "iMital floweril. 

On(1 or two other little points must be noticed. 
The ""lls of ,-iscid llIf1ttf'r within the POucll-fonlloo 
rui!h'llum fire lIul'roulJIlt'(\ with fluid; sud this is 
"er~' imf"lrtnnt, for, lUI aJr{'july mClltioll('(l, the "iscid 
math-!' 8I;'U hard whNI ('x posed to the air for a '-cry 
short time. r huw! pulled the oolls oul of their 
poucilC'S, anti fOlllld that they had (>utirdy lost tho 
power of !ldll('~ion Rfler fL few miUlI1('l<. Agnin, tho 
little diiiCS of ll11'mhmnc, the lllOl'cment of lillich, as 
clIll~ing the lDon:>ment of tbe poUillin, is 110 abso­
lutely indispensable (,)1' the fertilisation of the lIower. 
lie nt the uPI)('r an'\ bnek Burfnce of Ih~ tOiIlellum, 
lind are c10selyenfllldrd and thml k~pt daillp "-itbin 
the 00scs of thr anllwr-('('lls: amI Ihis is n~ry ne«'&­
Mrr, il.S an elpol:IUro of about thirty 8(>('0111111 CRuseS 
the movement of del)I'{'!I!Iion to take pltu'e; but /lS 

long' as the dist is kept dRIllP, the I)()llinio. rrDlo.in 
reo.Jv for action whenew'r remo,-ed bv all inllCCt. 

I~tly. /lS L ha,'o I:IhQwn, tho po~ch, aft("r being 
liepreilSCd, springs up to itll former IKio!'ition: all(i this 
i~ lik('wi'«" of grrot I('r,' ice j {or if this I\Cti{ln did not 
wko phwe, alld all inJ;('Ct aft(>r dcpfrAAing- the lip 
{,l.ilrd to remove thu two vi.scid loall~, or if it fl'lIlo,-cd 
OliO nione, Ih(,lL in the first CRse botll, nud in the 
lK'{'lllld case one woult! be left upo8('tl to the air; 
coIIs<>quently (inC or both woulll (tui('kly lose all 
tM"1I)('~ivrnt"<~. ami th(' pollinililn would hr relllil·red ab-­
lIuliltl'ly ns('\(.,;i!. Thnt wilh many kimis of Ort'hi(ls 
in!j(l('ts often I'('mo,'o only Olle of thr two pellinio. at 
,~ lime is certain; it ill C,'CD llrobnble that they 
generally remove only on(', fo r the lower and old('r 
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flowers nlmo,;t 1\1"'l~'S IlJl\'e both pollinia remon.d, 
\l'lIibl tlw )Ulluj::'('r /lU\\crs close I.H:np8th llit" bud ... 
"hit-h I'ill haH' 1M..~·n !j(·luomcr vj .. ilcd, IUllt' rn. ... lu~lltly 
only (\lIl' pulliuiuIII ... ·moH!<1. 111 a IIpike of Orclu", 
mlll:,ui«t(l, I (uUlul 118 lUany 1\8 1('11 flowers, dtidly tho 
upper Ollt"', \\hi~h had unly 011(' pullillium rt'II\oVN; 
IhcOlh('r 1)()llilliulll being still ill its propN p[urc Ilith 
the lip \/1' tilt' ru~telillm well cio!l('d up; i!<) thnt ull the 
mec-hnllism 1\l19 perf.,-'c t fur its SUbSC'fjIlClLt rcmovul by 
SQIll\' oth('r inset:L 

\\"1\('11 tll(' Hl'!lt ~litioll of this book WIl! publi~hed. 
I hnd Ilot fK'('1I lilly insect.s visiting tho 11011'('1'8 of 
the J)~IIL ~1)C('i('lI; bllt a (ri(:O(\ '...-lldu!d some )llnnts, 
!l.ud II:\W them ,-i"il('d b~· !!C,'cml humblc*o..'CfI, npp6-
renth'lJolllbw,mUMOrlllll; IIIlt!Ur,U.)JLiIl('f· hU8eeD 

(')Uf 'other SI~i('8 of llomhus lit w(lrk. lie caught 
ninety-so,,\-ell 81)('(.'illleIl8, and of thClC thirly-two hall 
polliuia attached to their IIf}tldJ~. 

'fho d('S('ription now given of the uction of t ho 
()fgIl119 in Orclli. mMC1l1a upplica to O. f)U)rio, fusca, 
macult1t(l, and llltijolia. 'fh("S(l speei('s l)rC8('Jl t slight 
fllIIl nppll.r<'lltly oo-onlillatcd ditl'erence& in t ho length 
of their cnudklCll, in the diroclioll of th(' lIectary, 
in the shap{' and lMY.'ition of the S-liA"lllll. bllt tbey 
are 1I0t north detailing. In all, the 1)<)lIillin when 
relllOW!<I fl"(Jl1l th(> Ilntber-cells- und('r~) tbe cllrionil 
1Il0V('IIl('ut of dcpre~"ioll, ... hid, iii iIO 1I('e(>~~ry to 
ptM't' Ih('1lI in Il right I)()sitioll on 1111 insect's hend 
fo r striking the stigmatic 9urf,ICO of another flower. 
:,ix spl.'('i\'s of hUlIlbtc-L..'Ci!, tho h ive-bee and two 
nthcr kill(\;j lu\\-(' ~II seen by 11 . i'hillcr ali(I myself 
visiting tho flO1l'CT8 of Orcliis morio. 011 80me of th(' 

• 'Die IlermchiUDI!l,',t"., p.81. 
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Ilj,-c·btx>e from ten to sixteen pollen-IIHl88('8 adhered; 
10 the head of ElUYTa iotlgU»rlli, der('n, to the head of 
lhm'-a ""ja i;('r('ml, aud scn~nll 10 the bftro 8urfuecclost· 
III>U\"C tilt· Illluulibics of BombUI llilltctlrum. II. J luller 
IlIl.s M'CII 1lldn.' diff("r('lIt kinds of beH \'i~itillg the 
t!OlH'1'1i of O. [utijoJia, 1\-bieh flM nllkl risited by 
Dipwnl. ?I I)' SOil George OOs('fl-e<i for some time 
pl!lllts of O. 1rIi./CUilliu, and su,,' many specimens of n 
fly (ElIlpi. lit'ida) ilillCrtiug their probo8cides into the 
ncclllry; nnd subsequently tho Slime filet was ob­
iiNn~1 by lIle. J-/(J brought home six 81l«'iUlCU80f th is 
EIII1'I', "ith pollillift attached to their epb;:oricn) eyes, 
till n It'wl "ilh the ooses of the antenlltC. 'L'hc l)()1iinili 
1)11(\ undergone the mo\'cment of dCjlression, and 8100d 
Ii lillie 8001'0 nud parnUel to the IlrtJOOecis: hence 
they were in il position cxcell(·ntly adalltl'(l to strike 
the stigmil. Hix pollinia lieN tllllJj aUilehed to olle 
specimell, and three to Ililother. 3Jy 80n 11 150 sa" 
Ililuther IUld smaller slxocies (Empi. peliflipe.) inserting 
its proboscis intn Lhe nectary; but this speeies did 
not net 50 \Iell or 80 regulilrly fI8 t ho other ill 
f('rtili~in~ tho flowers. Ono specimen of this latter 
Empf' kul Ih.., pullinill, nnd It IK'COnd hud three 
I)()Uinin, attached tv the dorsal surfuee of its convex 
thornx. II. ) Iulkr has seen 1"0 other genera of 
lJiph'M\lIt work Ull this orchis, \litb 1)()lIinin HUnched 
to tht' front pnrt of their bodies; and 011 one occasion 
h(' !;I,W a hnmUie-bee \isiting the flowers.-

We 1\0" (!Qme to Orchis (sub-genus. Allacamptis) 
l'Yflllflidllii •• olle of tho most highly or~"lIllised spceies 
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IIhil'lI I hawl (!xll.IniIlCl.I, allll whi('1i ill mllkl~l l!y so'n'nll 
Loot;l1Iilll~ M fI dilltinct g~·III1S. The fl.'lalin' l)O:;iti(lll of 
th., pur!.! (fig-. :J) is here cunlli(I~'mbly uitrcri'llt frum 
wbat it ill in O. matc"1.&- 1I1l11 its nlli(.,.. rlll'ro llro tll\l 
Iluite diJitillt't rounut,.>U stig-m'llie surfnct·" (II, " .\) 
1.1"',)(,'11 on ('1\('h siue of the IJoOudl.form(.'I1 rostellum. 
Thill latkr urgan. ill~l('"",-I(I uf st.ullling lIOlIIe h(·ight 
1I1.1<)I·U Ilw 1Ir'/'tury, is brought uUlln (11<.',' sil10 view B) 
~u nll to ()wfhlln),; lind partially t(l ('h)!lo ih orilict'. 
Tilt, lIute·(·humber to the lIt'e!nry, furmrd hy the 
uuion (If tIl('- eug-CII uf tho lutodlulil tl' tho columu, 
which is IlITgo in O. mascula ulltl it" allil'~, ill hen, 
~lllnlJ. Th., pouf'b.f(lfUled rust<·IJUUl is hollOlltotl out 
(011 Iht· umh·r sido in the Illitldlt,: it ill llllMI II itl! 
liuiu. TIl!' ,i!:l<.'id disc is single nlld of tIll' sll(ll)O (If II 
snlldlo (fig". C IInu E ); it carricO! un ill! 1lI'llfly not 
top or ~1·I\t the two cnudidC:8 of the pulliuin, Ihe 1'1II 1~ 

uf IIhich I1rndy ndhcn: to its uPI"'f Sl1rfu('e. H.·fon' 
thl:) membrune of the rO!!tdllllll rupture.~, th,· IItIddh'_ 
I'mnel] tiL, ... ('o.n be deurk 8I't·u tu 00 t'lJuliuul)us Ilith 
the rest of the 8I1rf,,('(· .. The disc i~ plIrtiully hid,It·1I 
lind kppt (hullp (which i~ of g"rt'llt imp ... rLulI"·) toy th,· 
I!\·(·r-folding 1.0118(>8 of th(' twu IIntht'N'i,lk Jt eOllllists 
of So.'n'ml IIIY('TI! of minute cdl$, 111111 il!l tlu·n·:\II"!.' mlh(·r 
thick; it i'l lined oc>ueatb "ilh a l!,y,·r IIf hi~ldy IId­
Iw,i,'c W,IIlN. II-hicb is fUflll(ot] \lithill til(' r."t(.HulU. 
It (")r~j"!Il(ls strictly to till' t\\U miUllh',()\'ul,!It'j.lll.­

r.ll(· dil!t'~ 10 whiell the twu (·uU4lidl"lJ uf O. m"tr"u/'f 
und it~ nlli(·~ lire ntt.acheJ. 

\\'h('11 tJlIl flower 01)('1\9 OII)() til(\ fUllt(·111I1II luis 
hI'corne syullllHrically TlIl'tllf(·d. l'itl1(' r from II tuuell 
tlf 8pon\.lln(~Jll.Sly (1 knoll' nut whi(·h), tho !llig-lltest 
I'rt'S~uro 111'I'~sseS the lip, thut i .. , tho low(·r (lnd vi­
lob!. .. ] I)(Jrtiun of the cxterior lIlt'mbnulO of thl' 1'U!'l-

11,1111111, "hi/,I! projt.'eu iuto the Iiluluh of tho Il('('Luy. 
c 
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Wh(>n til(' lip i!Jd~I)rcM('(I, the uud('t and ,i.\ICid induoo 
IIf tlw di~,'. Mill remaiuing ill its proller place, is UIl-
0")"('1"( .. 1, and i~ almo-;t C"enain to fulh(>l'(' w the tQucll­
in): ,)iJj,'N. En·n 8 1!llIlIan buir, "bell pusbl..>U into 
till' lh'(·lary. is stiff enongh to (l('pr.:,;9 the lip or 
''''''I\"h; nnol Iht· ,-iseiri surftlC"e of the IInddle adheres 
to it. If, hl)lI"C'W. tho lip be Jlu.qhed only slightly, 
it ~I,rings OOek lind rCCOlers til\' under side of the 
.. Mldlp. 

'1'111' p.:rfl,(·t nol!lptatioli of th(\ pflrts is well shown by 
"lIlting off til(' ('lid of the lllX'ulry and ins.:rting Ii 

bri~II(' at thnt cnd; ('()n~uently ill ft l'(',.~1"St.>U direc­
tiun T(J thnt in "hich Inotbil inS(:rt their ))robos,:id(',,; 
nll,1 it \\ill II(' found that tbe I'Ul;t(ollulIl may cagily bto 
tum IIr pcndtnted, but that tbe wldle is rnrcly or 
rWII'r (,'Iught. \\,hen tho snd,lIt, t(lgc1lll"r with tbe 
I'ollini,\ i~ rcllloroo on II loristiE', tho und(·r lip in­
hluntly curl, t'lu!leiy inwards, 8Iullt'I\H'iI til(' or iii ('('I Olf 
!lip lH·(·tnry Illure open than it 1'1I8 t..-furu; but wh(·th('r 
thi~ is of IUuch 8('r,"ie6 to the muths which fl"t..'<llwllt 
lill' flowen, .lnd consequently to t he plnnt, 1 will not 
l'I'(·tt-nd to dceide, 

I.a.~tly, the labdhun is fnrlli,h(·o.l ,lith two pro­
milll·nt ri.l~rs (r, fi~, .\, 13), 81uJling' duw'u 10 the 
m;,Mk fimi l'XJl6l1ding out"'ards like till' Illtluth of /I. 

,I,~'''Y; th,· .. · ridges zl('rn:> to guide any iI('xible 
Inil, lik(· nlin(' bri~tle or hair, intll the minute and 
r"III;,I.·,1 urilil'" uf the llL'Ct.IrV, Ilhidl, 8mall as it 
"In·.uly i~, is (Inrtly chtlkt'tl ;IP by tlw rtr.>tcllulIl. 
This (·"utrimnc(' of tho guiding ridg('s muy Lc rom­
Ilftrl·d to till' little instrument (;f)IlI\'tim('~ used for 
;.(lIiriiuf{nthl'(·811iult,tll('finee}"cofnll('('(lle. 

XU\l It:t us !j('(' h"w th(·,;t, parts ad. L et 1\ moth 
in~('rt iI, 1"·u1.oo,,.(,'i, (aud WI.' shall pl"( ..... utly 8(.'C how 
11"t..1jllt"ntly the tI.,\leN nre ,·i!l.it~.J by L('pidoilleril) 
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!.It·tn-CCII the guiding ridg(>S of th(· 1,11,(>lIulII. or insert 
a fine iJriiltle, lind it is oondnct('(l surd," In Ill(' minute 
oriiice of the 1l('Clary, and enn hnnlly' fnil tn dl'pft':!S 
the lip of the rostellum; this !\I:ing tifl'Cled, the 
Lri ... t1o 0(11)('8 into contact with th(> no"- Ilaked nnd 
8tkky IIIII\(-'f surfliCC of thc 8u~I)('II\II'(1 snddl,,,-fuflll('{1 
tliiJl'. Whl'n the bristle is remu\"C(\, the sa,ldlouitll 
the nttfI-Ched pollinia is remevC(1. .\hn()$t instantly, 
!IS soon tU the saddle is exposl'd to tho air, a rapid 
1II{)\"('IIl(>nt tnk('s pln()(', and the two flnps curl illwnrds 
alld ('lllbnll'C the bristle. \\'11('11 the I)()llinia nfe 
pull(-'(I out by their cnudicle!l. by a pair of pincers, 
80 that the saddle has nothing to elasp, I own"cd 
that tho lIaps curled inwards 80 All to tou('h £'tICh 
nth(>r ill nino I!(-'C()nds (see fig. 11), nnd in niue more 
>IO('OlI1ls th(' !laddIe WAS coln'('rtcd by tho IInps curl­
ing atill moro iu\\"nrda into all appRtt'ntiy soli!l hall. 
'l' h(1 IJrobosl.·iri(-'a of the Illany moths Il'hieh I hn\"(' 
"xnminCtI, with the pollinin of this OI'('his IIltndwd 
to thcm, wcre so tuiu tuat the tipll of tho flnps just 
Illet on the Iluuer side. Hence II IUltllrn!i~t, who 
i:l('nt me I. moth with seyern! 8iludl~ ilttIlCh(-'(\ to iti! 
prohosci"" lind "ho did not kllOIl uf tlli8 mo,'cmcnt, 
wry lllltumlly enme to the (':l:trnun\innry f'l)lldus.ion 
thllt tho moth had de,'erly bon·d thmu;:dl tho eXllet 
('('ntn'll of the 1JO-C6lied sticky glllnds of !lOme 
Orchid. 

Of course Ihis rnpill c1I1.SJling mo'"enlcnt h('lps to fix 
tho 8Ilddlo upright 011 the IJrobos<'i~, "hi('1! is ,'(-'ry 
importrlllt; but the yiscid matter S<'tting hUN\ rapidly 
1I0uili probnLly suilice for this end, 1111(1 th(-' rl'1l1 oLj('ct 
gnin('(1 by tho el!Ulping or curling 1Il0W'm(,lIt is tho 
di,'crg<>lI(,o of the 1)()llillill" Tho poll in ill, heing 'It­
III(-'h(>(llo Ih(' tInt top or sellt of tho salhllr, pnljl'Ct nt 
first Iltrnight IIll alld uearly parnU(-'1 to each other; 
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bnt os the lint tOll curls round the cylindrical nnd 
thin )lroi.ooseil!, or round a bristle, the IKlllinill. neees­
&llfil~" dh"I:rg"('. _h IIOOn liS the Sll.d~lle has dasl"-~l tli e­
J.,ristl(' lind the pollinill. hnn' diverged, n second move­
llIcnt eollllllen('('~, which ndiun. lik(' the iast, is ex­
e1usirdy due to th(' contmetion of the S8ddlc-~llI\ped 
di>l(' of membnUlE', as will be mon.· fully described in 
tile ninth ehnptN" This second 1lI0,'cmcnt is the 
SlUlle a.s !luH in 0, lIIalCulll and its nllil1J. and CtUISCII 
tli(' diwrg('nt p"Uillin, which at first Jl~,j{'ct('(l at ri~ht 
nngl("!I to the net'<lIe or bri~tle (set' fig. l~), to ,wcell 
through fin angle of nearly ninety dq;:n.'e8 towards the 
tip of the n('('(llo (J!QC' fig" G). 110 as to be<-ollle dc­
))1"("".-<'1"1 and finnlly to lie ill the IIfIlne plane 11 ith th(' 
n('(~ItE', In thn-e spe<'im('lls, this 8('('01Id mo,"cmellt 
lias dfl't'ted in from thirty to thirty_fonr seconds after 
tI\l' I1'movlIl of Ihf' pollinin from Ih(' nntiJer-e('llil, and 
tlwJ"('f'ln' in nhnut fift(,."n II('('()nds nfH"r the 1IfI(ldlc had 
('In''p('(llhe briqll~·" 

'I'hr lise of lilis doubl (1 movelil('nt beOOI1lf'S (1l"ident 
it n bristle \Iilh IK.>Uinin atlaciw.i to il,\\hich hnn' 
(liYcrf'Ml allli hc<.'OIIIC d("IJr.>.scd, be pushed bet ""cell 
tl\(' ~nidillg ridg(»l of tilt' Illbellnm into ihe n('('tllr~· 
Hf till' same (~r nnother f!(lII('r (eulllllllre figf'" A and 
0 ): fur the 1\\"0 ends of the 1"11\('11-1111\.88("'1 "ill be 
fOUlI'\ no\\" toJ IUI\"e IlCqnired snch II positiun Ihat the 
('1111 (.f th(' one' st rikes jl~lillst the 8ti~rna UII the on(' 
sill,', nnd th(' (' 11(\ of the' other lit til(' same moment 
~Irihs agninlJt tlw st i~nU\ on the opposite side" The 
!'('('n-tiun 011 th(' st igmllS i~ II() ,-i~i~\ that IIh("1\ til l' 
pollinia lite IlithdnllnJ, till' c1l1Stic Ihreads by IIhich 
thl' pa("kcts of polkn aro uoulld to;:':l"Iil('J"arcrnplured; 
11m! ijllllU' dark-grt.,(>11 J:,'nlinll mn~- III' )«>('11, el"l'll by thl' 
lIokM\ ('y(', n:·mni1ling {Oil til(' tll"O IIliit(' stij!lIIl1tic sur­
fnr'u. I hal"(' siJ()lIn Ihis little cxp,,"rimcllt to 8('1·ernl 
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lK!rflOUS, and 0.11 have ~:"(pl"Clls(!(l the liw'lil'fll nlllllimlitl ll 
nt the l)('rfL'etion of the ooutrinme6 by ""hit'll tbi .. 
Or('hid is fertilised . 

..l.s ill no other plnnt, or indeed in hnrdly IIny 
nnimal, enn adaptaliolls of olle Jlurt ttl another. lind 
of the IIholo to other organisms widcl), l"('IIIOle in ,h(l 
IICRle of nature, he named more perfLO('t tholi Ihfl:lC 
I )~('nte(l by this Orchis, it Illay be worth whill' 
oricOy to sltln them up. As the t10wen Arc ,.i~i'ed 
hath by day and nigbt-Oyillg l .e}lidoptera, it i~ nut 
fRneiful to belie,"e that the bright-11urllle tint(,,"het!J('T 
ur not 8p~cially del'e loped for this JlI1fJlO8C) nttm('lS 
the day-f1iere, (lnd t he strong foxy odour the night. 
fliers. The ullper I('p&.l and t,,"O upper JX'taLs Conn a 
hood protecting the antlJ('T and Itigmlltie IUrf~'I 
from the ,,"eather. 'J'ho labcllurn is de\'(. loped ill to 11 
long IK'Ctnry ill ord(lr to aUrnet J:.eIJidoptcNl., awl Ilf' 

aballlll"ClK'utiy !\,i"e "'MOna fur suspt'f'ting thnt ,ht' 
nectar i. Jlurposcly 80 loJgeo-l that it ("lin bI.' IlUO'I;-,>d 

(lnly .Iowly (,-cry dilT!"'relltly from whllt o("CUT!i in most 
other p]nllu), ill ordcr to gil-e timo for the \"i';':'i(1 
malt(-r 011 the under side of the smldl!"' to IK't hll"t 
nnd dry. He who will illSl"rt a fin£' lind Ot':<ibll' 
hristle into tho eXJlnnded mouth of tll(J O,,"cr lx-tW('('1I 
the sloping ridges 011 the lahcllum, will not (Iollbl 
that tbt'y 8(1",.e 88 !\,uid(';l ond (,ft'et>lually pren.·nt 1Ilf' 
bri.-;tle or proboscis from bl.'ing illSertll(l obliquel~" into 
the nectflry. T bil latt(lr eireurnstanc(' is of lIll\n i f("~t 

irn portunc(I, for, if tho IlT!JOOll('ili w('re ill.scrH'd ob­
liquely, the saddle-formed dil(' would bcocome aitadlt"(l 
obliquely, 1111(1 aft('r the oo,nptmndcd mo,"emen l of the 
(loll inill they would IIOt striko the two Int('rnl sti/-(mlltic 
surffl~" 

Th('n wo run"e tbe rosldlum IlRrtiall~" d(l<lill~ thl' 
mouth of the nectary, like II tmp llla('('u in l\ run (or 
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glllllO j nnd the trap so cOlllllle;\: aud perfect, II-ith its 
~ymmetrielll lincs of nlp/ure fonning thc saddle­
shaped dise noo\-c, lind the lip of the pouch below j 

alld, lustly, this lip so ellsily dcpressod t\1IIt the pro-­
boscis of 0 moth con hardly fnil to uncover the ,-iscid 
discllll{llltlbcwto it, But if this fnils to oecm, the 
elnstic lip rises ami covers ngllin the viscid surfiJce, 
so fig to IICep it dump, 'l'he viscid mntter within the 
rostellum is attuched to the suddle-shnped disc o.lone, 
aud is snrrOlllldC{1 by fluid, so that it docs not set hurd 
till thc di>ro is withllmwn, 'l'he upper surface of the 
t;!ldtlle, with the attached Cfludicles, is also kept 
(hun]) by the ~lSCs of the IHllhcr-c::eils, until it is 
withdrnwn, {Illd then the cluious clusping movement 
instantly commences, causing the pollillin to di"erge, 
folloll'oo by tbe movement of depression, which moyo­
ments together are exactly fittetl to cause the ends 
of the two pollell-musses to strike tlie two stigmutic 
~urfaces, 'l'llese stigmutic surfuces arc not ~o sticky 
us to teur un' the whole pollinium from the proboscis 
of tllO motll, uut by ruptmillg the elustie threads to 
secure n fell' packets of policn, iC!lI'ing plent.y for otlier 
flowers,-

nut let it be ousened that, !llthough the moth llro-­
bllbh' takes a considerzlble time to SliCk the ncct!lr of 
1\ flo;\'er, yet the wovement of depression in the pol­
linin docs not eowlllenoo (as I know by trial) until 
tlley nro fully withdrawn; nor will tho mOYClllcnt be 
eompletcd, and the pol linin llroperly placet\ for strik­
ing the stigmatic surfnccs, until uoout hulf a minute 
Jm~ elapsed, which will give [l1II})\0 tillle for the moth to 

• The lnlc l'rof, '['rm';mn"a hns but ]loinlB 0"( two ""jmportnnt 
<:o"nrrUOlI (' 1J0["";",,lre hOlhmg,' innoo"m~i~. in tho oln.wmg "'hid! 
ISil8,1',2[I)n1l myob"",,·ation., Iha\'ugh'en, 
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fly to ftntllher 111t1Ul, 'lnd thus ('ftt .. 'Ct II. union hdw~n 
two distin('t indilidunls. 

Orchi, 'lUlu/ala· l'('S('llIbles O. pYM1I1Mu/l' in f!(IllI(' 
importullt rt'oJpects, flild dilft·1"II from it ill uth(,r.<, Th" 
Inllelilim is dN'ply chflllllelJed, and the ('hlllln.>1 lI-hi('h 
f{'pill(-'{'8 tho gn i(ling ridges of O. }!yramidalill lead" to 
the small trillllgulnr orifice of tho short !\('('Inry. The 
IIPP,'f nnglo of tho triangle is on'rllung by tho ros­
tellum, the poU('h of which is mth('f pointed below. 
JII ,wconlallCO with this posi tion of the I'OI:! tcllulll , 
d')l!\l to tho mouth of tho n~tRry, th(' 8l igma. is 
Ilouhlc and In.tcrnl. This sllOCies shows in flll illl.(-'f'('~I­
ing 1Ill\l\nef how eMily two di,;tincl stiglllll.. .. , like IhOS(' 
of O. pyramidll/i" might be oon\"<'rtcd into a single 
I)IIC, hy beroluing Ilt first slightly lol!efl liko thllt of 
U. IfI(l.«t'rua. flnd then Ilcqniring' i13 Ill'(-,;cllt ~Imctllr('. 

r'ur din.>etly bcnC!lth the rostellum th('re is II. llflm)lI 
tnUIIW~rse rim, formed of true stigmdlir ti~II(" "hidl 
conll('(l13 togNhcr Ihe two IMeml Itig-Inns; I!O that 
if this rim were widened, the tllO 8tignliIB would I.Je 
con\'('rtcd into ,\ singlo trllllS\'crse on!'. (\lTIH'rsely 
a @inglostigmfl might thus easi ly be ('tlDn!rted into 0. 

double Olll'. 'rho polliuia undergo tile 1l~\Ial nlOn."­
Illcnt of depf'('AAion. ami ill a('(}ll irill~ this position 
the tllO di,-crge 1I1igh lly, I!O as to be rt'flfly to 8trike the 
two latcral 8t igma8. 

Orthu (8ub.~nI\S HimantoglOllum) hirtina.- -.\ fino 
~ 1>eCimc ll of thi~ (,;'I:~rcmdy mre nriti~h pifllit, tlH~ 
i. i1.nNi On'his, with its curiou8 cl oll~lt('(l InbcllullI, 
"-n8 ij('lIt mo hy )Jr, Oxenden. 'rho tllO pollillin 
.uiso from fl singlo almost S<}llflro diS<:'; nnd 'Ihcn 

• t 1m K_t1y h .. lebt.ld to )[r k;",I..- in IUl'plylnjf 'DIll witll 
o Clokh ... It ' ('scnknor n~ lioinl'(pla",-"."d Infom .. U .. "..,. 
P ... 1I r"r fr,;.h 'I"-'<:Im.·"" of thi. ~ ..... hnl;''' .. n''l,rth(ln.rerHl"iw.h 
U"'hu, .. Kif .... Id.DCn.·tiring Qr<,h~ 
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they are 1'("lI1on'd from thc,ir celil, th<'y do not di­
n'rgc, but ix'Come uepN'ss,'(\, sweeping throngl' 8n 
angle of ninety dcgr('('!O, in about thirty 8t.'(.'Onds. 'l'hey 
are then ill a proper po8ition for striking the single 
large stig-IlUi "hi('h lie\! brl\('tllh the ro5Wllum. In the 
case of O. pyramidalis we I!lin' S£'(:11 that thedeprt'll8ioll 
of the two pollinia is dfl'<'Iro by the oontl'ilction of 
the disc in frOllt of each, two furrows or m\lrys being 
there furmed; \\b..ilst with the present species, the 
,,-hole fl\lIIt of the <lisc OOlltrnelS or sinks d01m, the 
front )lfIrt !x-ing thus IlE'porntt.>d from the hinder part 
by lUI abnlpt step. 

ACU(UI- (Orelli.) aI1IJIl"oJlOl'Mra.-Tho Nlll(lici<'8 of 
the potlinin nrc Ullllsnnlly short; the Il('('!flry oonsislll 
of 1\\"0 minute rounded (h·Jlreq~ioll.!l in Ill(' lakllum; 
th(' stigma is trnUliverscly C'lullf..'lIted j and lut1y th(' 
tll"O ,-i.scirl dilM.'l! lie 80 e108(! to~thcr \\-ithin the J'()!j­

teHullI that they affect ooeh other', outline. 'l'his 
latter fnet is worth Iloticl', Ill! a step towards the tWQ 
Uct'Oming absolutelr OOIlUlI('nt, WI in tho follQwing 
species of Aceru, in O. p!Jrcul1idali. &11(1 hireina. 
Ne\"('rthelCR~, in A~1'IlS & sinf!"le polliniunl is 8Omt'­
lilues n:nlo,·od by insects, though more rarely than 
II-ith the other sjlC<!ics of Orehis. 

A('ff"ttI (Orthi.) lon!librndf(!iCl.-llr. )Jo~gridge has 
given un interesting I\('('ount, together with a figure, 
of this plant IIhich groWij ill the South of Fmnce.t 
The pollinia are nltachl~1 to n single ,·i...citl dilM.'. 
When they nrc remOHxi they dQ nOI din·rf."(c WI in 
O. pyrnll1ifw[i" but oonn'ff."((' nnd then undergo the 

·Th .... I,. .. IIoD"ftl".~'" """" ..... """o/"numr ...... hlhri'l .. 
'.p"I,nIL •• rtlad.1 IIII.t ....... ".1"",1111,,,,,1_1. t ....... ell Ihll 

E~7·(~:h::2.~~":!.~3 :1:ti~~~·:::~~ ~ 
3_. DoI.&om.n-iiLp.G)lb, ,11IO&8ru",,,fll,d,, ... {,..,,._ 
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IU')H!IIl('llt of d(·!"·b<ion. The most r('mnrkable point 
IIbuut Ihis III)('('i('s iJ! that inseetJ! seem to suck n('('Ul r 
out of miullt(> op(·n ('('Ill! in the honeycombed 8urlaee 
of th(' Inllt,llullI. The f10llcrs are ,-i~it('(i by ,'ariOIiS 
hYIll('nopt('rulls and diplctOu! inllCoCts; lind the author 
SIlII the IlOlliniu attached to the fUl'('ilcad of a large 
bee, lh (> XyloooJXtt:1·olacea. 

Keolinea (OrcJU'8) intada.-.:'olr. i'!roggridge 8(·n t 1Il(> 

frum Kortu Italy li"iug specimenl of this "t'ry ruro 
Bri tid l plnut, IIlJich, as he informed me, is rclllllrk· 
nble frolll producing soo:ls without til(' aid of in~(>('t$. 
\\'h('n ili~U! wel'(> carefully exciud('(1 by m(l, allunst 
ail th .. flowers I)rodueed capsules. Their fl·rtiliSlltion 
follollll from the I)()Uen being ex tremely ill('oll(:'r('lIt, 80 

as to fall sponttmooUlllyon the stigma. X(:\"eMheleo.s 
II short Il~tal'y is present, the I)()ilillia IXlIiiII'SII small 
1'i!l(>j,i discs, and all the pam aTe 10 arrnng('(1 tilllt, 
if iUIK'('U!lIeTe to "lsit the floweI'!!, the 1)() lIen-m!l8SC1l 
II-oliid nlruost certain ly be remo\'ed and enrried to 
iluother /lower, Lut not so effectually (l8 Ilith mOlit 
uthrrordlids, 

Sempiu. I'(Wdi~ra. an inhabi tant of the l-'QutlJ of 
Fnulf'e, has OOen d(:»I.'rii.Jed by lIT. )I o~gridg(' in the 
1)8I)(' r jUlit )'(:f(:rf(!(1 to. The pollinia lit\' att1l('h(~1 to 
a single "ilK'id disc; II-il('n fll'!it lIitil(innm, liH'r Itt\' 

bent hR<-kllanill, bllt soon aft('rll'llnis mow forll6nls 
an" 11011"1\II'anis in theusuallll(UIIl('T. .\ s th(' 8tilt1ll8tie 
ctn-ity is narrow, the 1)()lliuia arc ~uid('( 1 illto it by tllO 

guiding 1111It(·s. 
Nigriltllc. allgUBtljolia.-This All'illO @1)('('i(>A ill said 

by Dr. H. ~lillJ er -to differ from nil ord innryorchids 
in thll omrium not \x'ing twiited; 80 that thn lahellullL 
stands Oil tllO 1I1)I)('r side of the 1101'('1', and iu8('Cta 
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Illig-lit 00 thc O]llXlllite &1,'11818 aDd pdal!!, As a con-
8I."qIll'nee of thil', "h('1\ a bUllcrf1~' il1!1('rta il8 Ilf'Oboscis 
illw thcnarrol\'cntrnn<"e of the IIcctary, tJw viscid (liscs 
\x>ron\o attachcd to 1 he lower surfu(.'{l of the proboscis, 
and the pol1inin llft('rllnrds mo\'e n]lllul'd!!, instead of 
'l$ in fill other orchids dOIl-n"ard~, 'I'he'), are then in 
the I'W]K'r position for strik ing' the sti:XIIH\ uf the next 
floll"('\' whieh is ,-isiled. Dr, lhillcr n'murk" that the 
fi()\IcNl nre fN"queuted by an extmordillflry number of 
Jmt1(orilics, 

I II/we 110" detCribed the structure of most of the 
Briti~h and of II' few forcip;n spt·des in tho p;cnus 
Ol'('lIis and its clO8C flilit'll, All th<.>SC BI)('('it'!<, lIith the 
('xccption of du,' Kootiuoo, n.'<luil'(' til(' aid of inSl..'CU for 
their fl'rtilill8lion, '],his is oln·jOIlS fn'lIl til(' fuet that 
th(' pollinin 0.1'('80 clos<'iy embedded ill theullthcr-cells, 
lind the ball of vis("id matter in the )lOII(:II,fonned 
rostelhull, that tlw), clInnot be shaken Ollt hy violcnce. 
Wo jUlYO nlso seen that tho poJlinia do not uS>;tll!\e the 
proper position fur striking the stigmatic slIrflico until 
8IllllO timo hns elfll)sed; alill this intlientCfl thnt tbey 
IIrc adapted to fcrtiliS(', not their own Rowcr8, bllt th08C 
1111 R distinet plaut, '1'0 pro\'e thllt inlK'('tJi are neees­
liMy fill' tliC fl'rtili>!Oltiol\ of the floWCNI, 1 CO\'Cl't.'tl up 
I\. 1,IIlnt of Orchi' IIIl»"io under n kll-glall8, before 
IIny of its pol1inil\. hall been relllo\'('(\, Jel\\'ing three 
IIdjoining Illllllts un!'overro; 1 looked Ilt the latter 
o\'ery morning, lind dnily found sonlO of th(' pollinia 
r.:mo\('(I, till al1 '1('1'(' ~"O1l0 with the ('xCf:ptil)n of those 
ill 1\ sillgle fiO'lH-'r low dowll 011 olle sl)ike, find of t!1060 
in olle or tll'O flowers on the sllmmib of nil the spik~, 
whid\ were lIe\"er rt:mo,'('d. 13utit should be olJeen'ed 
thnt wb('n only II \'(;r~" ft'w Rowe" J'('l\lain opcn Oil the 
SUUlmit.-; of tbe spikes, t!Jc90 ure I\() longer conspicllous, 
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111111 would con8C«uclItly be mrcly "i~[hO(l by iUSI'('tl;!. 
J thpll looked at the lM!rfecrly 11f:'tllrhy IlhUlt \1I1I1~r 
the l>c1l-f!'In.~~, and it had, of COUnIe, all itl! pollinill in 
tilC,l.nti\('l'-('cll.s. J tried 8n 8nalogous cxp;:·rim(·nt with 
SIk.'('illlt·ns of O. 1/!/llM:uia with the SlII"<;l I"(·~uh. Jt dt'­
S('n'('$ lIotice that the spikcs which hnd bN-n cUlcred 
up, ,,-bclI SubSNillcntly left ullcoI'crcd, IlCW'r hnd their 
Jlolliuia carriod uwny by insecis, lind did nut, of couJ's('. 
~et lin}' scNI, whereas the adjoining plnnta produced 
pll'llty of ~1. From this filet it Ulay 00 inf('rrcU 
Ihllt thero is a Ilropcr season for ell("h kind of Orchil', 
!lUll Ihnt iU8('Cts COOilC their \·isits aft('r th(' proper 
1!<'lISUIl hns pil:!lR>d, 

With !l1I1II}' of the hitherto mentioned 81)('('i<!i!, nnd 
\\ilh 8('H'rlll other European kiudi\ tllo 8terilit~, of the 
tlu"I'rS, "hell Ilrotedcd from the Il('('~ of inSl'Cts, 
iiept,tlds ~Iply 011 tho pollell-mns:;es 1I0t eHlIling' [lito 
contuct \\ilh the stigma. '1'his lUIS been prlll'c,1 to be 
lil() CDS(l by JJr. Hermann :Muller. II'ho, Ull he informs 
me, nJlplit'd the pollen-mElllSCs of Orcldt Jlyrami<lalis 
(H), jlUJrtl (6), flliliJari. (14), tJarifgtlla (3), ooriop/UJT'<f 
(G), morio 0), IIltU"ula/a (18), mafltuia (6), l«lifo/itt (8). 
i,u""frllala (:l), Opl,ry' Dllucifero (8), G./I"",wl'llilf NJlWP'" 
$<-" (14), a/bida (8), lIermillium momm:l,," (6). Epipogon 
!,pJ,ylllU(2), t.'pipadi.latifo/ia (l'),jl(lludr,'(-I). LUtera 
01"'/(1 (::i), find UypriptJdium clflceollU (2), tu Iht·ir o"-n 
stigmfls, and full-si:tl..>d cap:sule!<, cOlllllining- !;{'("Is ill 
"I'i)(·,lrnnct' g-ood, were formed. The Ilnm~'rs plnced 
"f1t'r the MIIIL'S of the species show hOIl IIllllly flu\\"('rs 
\I,'I't' tr[lO(I in ('ftc!. CIlS(', These fnets >lrl' rl'mnrknbl(', 
loec,lIIse al l'. Scott find Fritz :!\luller- IIII"c pro\'ct! 

• An .. h.I .. ~I .. r I",",ir "to.enn- tle.~ti"": ~h .. p. nli, 2"d edit. ~"l. 
l~"" t.glvoen in "'1'V~riotioo of iI.". lB. 
,\ lIi .... I.IUl'1 t'l"nt.u"d~ro.,.,..",. 
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thllt \"I'lrioull exotic specie., ootll in this COll lltry and 
in their native hom('~, inmriaLly fail to yield seed­
eap~ulee, lI"heu the flU""(:lS IlrC fcrtili.;ed II-ith their o'.-n 
pollen . 

. From tho ob8ermtiolls alreOOY gi\-cn, and from 
what will hCl'{'lIftcr Uo shown wilh rcspl\ct to Gym­
nadeni", Jl nhellll.riil, find some uthrf 81~if"., it is " 
.fo gCDt:ra1isati'Ju· lhat spl~·i, .. "ith a I.Iboft !lnd 
1I0t vcry narrow 11('<'1,\,), flI1l (\·rlili.!ed by IJt'Cll t and 
fliCll; wh il.:lt thosu lI'jtb a 1II11\'1I (·lollgati~ 1 u('CtafY, 
or ono having a n·ry 1I11rroW l.>ntranec, aT(' (,·rl il i8(.>d 
by butterflit's or muths, theso being pr..)\·id\~1 \\-itb 
long and thin ]Jrollo.!cidCA. Wt· thus 1Il't' lhat the 
structure of tho f1u,.-ers of Ol"l'hids 1111,1 that of 
thu inllCCts wllich ilALitnnUv vi~it them, 1Irt1 ('orro-
1ated in all intel'('8tillg mn·lIl1N,. /I. fact IIhirh lllL! 
been amply pron:u by Hr. II . l hiller to 11011.1 J.,'OIXI 
with many of tho Orchidero MIt! otl\('f kill1li1 or 
p lllllt8. 

With respect 10 Orc/nl pjTllluiwl/u, Ilhkll IIOIJ8(>SS(!S, 
IlS "'-6 bll'·o seen, lUI elongah.J IIh:tary, :lIr. llond "'lUI 
111) kind u to sclld me " largE' number of l.tpidolltenl. 
1111t. of ",hich 1 fK'ie<:'ted tln'"1y-three speeies, ('(IUlller­
atrd in tho follo"ing li~t, II-itll the pollinin of this 
Orchid, "hich cnll CI\.ljily bo nK'Obrt1ilK'<\, nttach<...J to 
their pruhoilcid ..... 

© The Com I e Work of Charles Darwin O~ 
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I'olr-matu • .tu ... 
L1~nal'h~ 
A~p:.tbeo.. 

lLoope.\aI,lftnua. 

Eubol\a .".""..,.;,. (I .... ....,i. 
lI .o.-denti .... 

,. 11"... 
Syriehtb .... l.eoh ... 
Anlill'OOOra IIU]l('tldul .. 

• Inf<>U,.· 
Lith""iaonn'pl"na. 
l.e'.'lullaliU""iy·ia(I-alpcd. 

""'".). 
C .... dri".bl.n'la. 

.. • 1.;"..... 
A:.""'t:I(1I,looJ~_ 

IJ~:!~ ".at){i .... ~(I-a tpee" 

X,loph ... lalublll*tru lwolPf<!i. 
"'",,1). 

Euelidiaglyphlea. 
TO~""''''I''','''IIQum. 
MdRnil'f'II"·~rl. 
SpiJod, .. I'.t .... lo. 

" ei"'r"II •. 
A .... nti.luelu, .... 

A Illrge majority of the;;e moth! Ilntl lmucrflies 
hatl two or throo pain of pollinia Iltull·lu'l.l 10 thelll, 
and innuiably to Ibe Ilroboscis. The .\('<!Iltia hOO 
iIt.'\"('n I/(Iir {iig. oil, and tlte 'if. ~ 

~i~lri:{,'~I~~=~:~~C:~i: li'Cp';<:" 
iattermoth pT('8('nlL~IIUlex­
truonlinary nrboretM-"clit up­
j)('lIrnnce. 'J'he&ld,lle-formoo 
di.iCS, ('a/'h bo.'Ming 1\ puirof 
pollinin, ur\lwred It) Ihepro­
bo:iei~, one bcfoN' thf' other, 

;~~h ::;~~~~ (~~I:Il~~?, ~n::~ 1i~1,i~~~~ 
ha,-ing alway! imerted ius "IIM~'" 
proboscit into the nectary in exaed), th., IIrl1nc uU\.nner, 
o,,"ing 14> the p1'CllCnce of the guiding plMes Oil the 
laOOllum. Tho uofortuuate C'aTl-.drinll, "-ilh its Ilro­
bo.!cit thut (>ncumbercd, could hardly hl\l'e refU:'hed 
the ext!'(>Jl\ity of the nectary, lind would IIOOn hl\\'(> 
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~'II starn't\ to d"u1\1. lloth th('~ moths 1I111st han' 
1IU('kt~\ mUlly more than till' !Il-'l..,U lind cI(""('1I Aowl.'l'$, 
.. ( "bid. tlu"~ loon.' Ih(· truphi("I, for tl.l(' earlier at­
hlt'htod pollillia hn41 In,;t much of til('if 1"",11('0, ahol'iDg" 
Ihut thl"y h.uitlllwiwu lIIany "i!:ICid sti~ma&. 

'I"IH' nl .... lo Ii"~t I'row'> thnt m.my diffi'reut I!I)('('it'9 
"e J.A.'l'i,I"I,kni li!!il the 8IInw kiwi of Orchis, 'fbe 
11,,,/,,,,, dM,"H<1 alliiO j"ft~IUt'lll11 lIal ... 'n/uia. l'robaLly 
nil till' On.-hids l)roli,\(~1 with j'I"llgnu~1 llectnri{"lI 
UI"\' ,i~ih~l indiff"""lItly loy IUflny kinds of moths. 
WhCII.l('f fin)" of ".Ie nrili~h On'hid, ure ft'rtili:o{'(i 
t'xdul<h('ly hy 'pl'Ciai iu~.'Cts Confined to certflin 
l'll."lllili l ,si..! ,..,ry tiouillful; but\\(. shall hNmftef I!e(' 

tlUlt Ej';tlDrti. lab/di,t 11(1('1111 LO I>e fl,rti\i,;t·.1 loy WIUIP!! 
IIIUllt', I bnH' lniN oh8crwd l)hUlI8 of O!Jlllrllldeni(l 
NJII0l"';". \\hit-h had been tnillsl'lrmlt.'ll into a g(l.rdell 
rullny lIJiI('~ ff(>m it~ /latin) h01l1l', lIith llC'lIrly all 
their I'tlUillin rt:mo\"l'll. i\l r. :;\ lul'$hnll tlf .Ely· hns 
mndo tho Slllll{1 obscrmtiOIl Oil 8illli]nrly trl\n~pll\ntcd 
~pccim('lIs of 0, fIIacullli(l, Oil tho tltht'r ]lIInd fifteen 
plants uf OpJH'!J' IIIUlit'if,7/J hlll\ not OIl(' pollen-muss 
tlll'n' r"I\l()H~1. J1111u3tl'. }",iwlol<t 11'118 ]Jln<'('(1 ill n 
b",; u.Luut t"O ll\;l~", from Ihllt in which it Ilutunlily 
;!n"\ j IIIlII it iI,I,1 I\\O~t of il;! polJinia immroiutclf 
",-'mon"!. 

Tht, \i,l "hi(·h f"lJowB lM'fI'C!! to show that insects ill 
1II"~1 ClL'>t'~ l"'rf(lnn 1111' ""ork of fertiljg,ltioll ci1'l'<!tually, 
Bul Ih,· li~t lo)" nil nl<;lIn8 gin"ll a fllir idea 11O\\" efftoetn­
all\" it i~ livllt'; fl'r I hn\'e tlfkll f!lund n('Urh' 1111 Ihe 
I • .ilinill "'Illu\I~I, but iWI'l nn (".Ia ... t I"('('on( only in 
'"M'-'l'tinuul ('Il.~"", tl.i !lilly bt' • .,1."11 b~' tli(' apJl,ended 
rl,'ll)nrk!<. )Ion~)\"t'r, in IllIltit ('ft."'"', the !,,,Hilliu whieh 

•. U."I. Df'r'.{1' ... IIi<' ... ; 1~61. 
p.";lI. )I,".31.no4all·, C'OWIIHu>I­

,~liOllY .. iu "",,"cr 10.""",,,~ 
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ilRfl not Oc!en removed were in tho uppM' £towers 
lx-nooth tho bUlb, and many (If the;se w(luM proL.1lJly 
haH~ Oc!eu 8uhilcqueutly carried away. I hale ofh· u 
found an ahullltauce of pollell 011 tho lItignllUi of nOIl"rs 
which had not thl'ir 01111 polLiuia remon:·d. showing 
thnt thl'y hMl been \"isitcd by insects. In mUll)' other 
ellses the pollinia illld been removed, but 110 pollen hnd 
been lIS yet left Oil the stigmll.S. 
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In the second lot of O. morio, in the llreeooillg list. 
\\'e sec the injurious effects of tIlt! cxtrnonliullry cold 
and wet season of 1860 Oil tbe visits of in.sccts, nnd, 
eOl1scqncntly, on the fertilisation of Ihis Orchil!, wry 
few stlcd-<:npsuics baying bctln produced. 

1 hl\vc cXllrniued spikes of O. ]J!JI'amidalis ill which 
overy sillglo expauded flower had its pollinia removed. 
1'ho rUfty·nino lower flo\rers of a 8})[ko from .Folkestollc 
(sent HlO by Sir Charles Lyell) llctunlly produced forty­
eight fine seed-Cft!lsules; llnd of the sixty-nine lowei­
flull'crs in Once other sllikes, seven alone IUL(! fuiled to 
produeo capsules. 'fhese facts show hoI\' wdJ moths 
and butterflies perform their office of Illurri,\;;e-priests,-

Tho tbird lot of O. l,yrumidulis in the above list 
grew on a stoop grassy bank, o"crlulnging the sea Ilcar 
'l'orquay, and where there were no bushes or other 
OIhelter for .Lepidoptera; being ~llq)riBed Ilo\\" few pol­
linin Lad Lccn remol"ed, though the spikes Ilere old 
lind vel'y wally of the lower flowers \I ithered, 1 g'lthered, 
for comparison, six other spil;es from twu l!Ushr and 
I!hcltered ,"ulleys, Lillf a mile on each side of the 
exposed bunk; these spikes were certainly younger, 
lIud would probably have had scI'ernl moro of their 
pollinia rcmoved; but iu their lJ\"('scut (."()nditiOll lie 
sec how much more freqUClltly they had been I'isited by 
lIloths, ami consequently fertilised, tlinn those growing 
un tho mllcL exposed. bank. 'l'ho J:tM OJlhr~'s amI 
V. J,ymmidaliB grow mingled together iii 1!1111l)' p .. 'irts 
of :Enghmd j Imd they did so here, uut tiLe Beo Ophrys, 
instend of uuing, ns usual, the rarel' ~pccics, was here 

,,": ~~:~<l :~:n~'::,; ~r;ti;~~h~~~ ~'~~)~C~li~sn~~~~I~~~:~~,; 
""".unlly HIIO OJ ,k ... of 0 pyrn ~"I~1I. 183 hn"lug fRiled to do "" . 
• ""lilli •. Th_bore3IJ2ftowcrs. SiX8I'ike..<lfU.mae"'''laborel~"i 

~~~~u~~:~~~~e:~,j~~~hl::~ ~:~~.~~:;~~~lroi~~~~~·~"S:' 
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much morc abuudant than O. llyramidtdis. No Ollt-' 

would ro'luily have Sllspootc<l that oue chief reason of 
this uilrerellce proi.llibly Wil.!!, th'lt thec"llO!JC<l situntion 
WitS unfl\I'uumble to Lcpidoptern, and therefore to tho 
~ec<ling of O. pyramidalis; whcrc(ls, flS \Ie shall here­
lifter SC<:', tho Boo 0llhrys is iudoj}Clldent of insccts. 

:n,my spikes of O. laiijoli{, wcre c..xnmincd, bcc(luse, 
being f,l1uili(lr with the usual state of tho closely-allied 
O. lIIacl/lala, I was surprised to find in nine Ilearly 
lIithercd spikes (liS may be seen ill the list) how fell 
POllillilllulll been removed. 1n one instance, however, 
O. mlwulM" h,ld been even worse fertiliscd; for seVCl! 
spikes with 315 flowers, proUuccd ouly forty-nine 80011-
cnpsnle!l-that is, 011 iln avemge ouly scven capsules 
Oil each slJike. In this case thc Jllunts fonned l!lfger 
beds tlmJl .I had evcr before "cell; and 1 imaginc il,nt 
there \lerc too lIlallY flowers for tue insects to visit 
und fertilise all of t.hem. On some other plants of 
O. maculala growing lit lIO greltt distllllce, al>lH'c thirty 
capsules hud been produced by each ~f!ikc. 

OrcllU /usea ofl'er'S a still more curious casc of 
imperfcct fertili.w.tiou. I c..xUlnined ten Hne spikes 
from tllO localities in South .1\ellt, sent to roe by Mr. 
<heudell and i\fr. l\11\lden: most of tho lIowers ou these 
spikes werc IJ(lrtiy Irithered, with tho pollen 1lI0uidy 
e\'eu in tho IIIJpernlOst flowers; we llIay thercfore infer 
that 110 more poJlinia would haye been removed. 1 
exallliued illl the Iloll"crsollly in tll"Ospikcs,011 accolllll 
of tho troulAe from their withered condition, and tIle 
result may be sccn iu the list, namely, flfty-fonr 
flowers with both pollinia in Illace, .\IId only eight 
with one or both remoyed. In this Orchid, ilud ill O. 
laU/alil" neither of which hud been sulliciently \'isited 
by insects, there were more flowcrs with OliO pollinium 
than lIith both removed. 1 casually cx.ullilled muny 
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f!OW\:r& in the othN spik('S of O.julIffl, and tlu~ propor­
lioll of 1,."llinia remOH't1 Wall (-I'idently 110t. A"rellter 
than ill the 1\\"0 ill Ihe Ii~t_ Tht' ten spikt'fl oore 
nlt<)f(l'Ih~r :l:j8 ftOlH·r&. Iln<1, in ~lrdance with the 
few pllllinin remon ... l, \lnly den'n capsules lmtl bft>n 
fonl1l'<i: the of tl1(\ It'n ~Jlik('!l l)ruducoo not. n 8illglo 
cap,mll!; two 8))ik(,1 had on ly Ollt', and one l1ad III 
many lIiI four C1I1'8111('8. _lui corrl'lhumtiug' ldillt I III"-e 
Ix-foft' Mid with ft'lil'('('t to pollen lot·iug oftt·n flllll!!! on 
the BtiguU\s of f1owel'fl which r'\:lain tlleir Olnl pollinin, 
1 may add tlint, of the de"en flollers l\ lli('h had 
1)1'OIIu('('(1 MI)!!uIC"l., Ih·c had both pulliuia still \lithin 
lhcirll()w"ilhcn"danthcr~ll'l. 

From these factil the suspicion nntnmlly ari!M'fl that 
O. jlUCa is 110 rore n 81X'<'ics iu Dritain from Iwt being 
sufliciently altmeti,-e to i n8('('t~, and I!' il8 not 
I,rodllt-ing a suffirif-llCY of 8('('(1. C. K :-:1'rl·Il~'('I · 

MtiN'ti, that. in {:ennnllY O. ftll7itori. (rnnk('ll by 
.llelllluun lUI tl16 same spedes \lith O.jtuJM) i~ likc\\illC 
illllICrfel'lly fcrtiliscd, lout more IWrf('Ctly thnn our O. 
f!I.#CU; for 11(' foulld ihc oM spikl" beariug' I!lK Ilowers 
IIhid) IUlllllet. thirt~·~nccnJl8uICli ami hC('onII'Mtiitilt:' 
Ratc of tilC'5C Ho.-cf8 lI·jtb tilOl!(l of G!lmNaa~"ia «mop­
MI, in which allll08t c,·ery flower prodUCCflIl ('apsu\('. 

_\.11 alli('(IADd curiollssuujCCi t('mnins 10 lJC Ilil1('u.s.sOO_ 
The cxi~teDce of a lIl'll-dcYelo]l('<1 spur-likt' lle<"tary 
lI('('I1I8 to imply the St.'Cn.'lioll ofU(,(·tar_ Bul :-Opft'ugcl, 
1\ most ('fIr('(ul ol'l'!f'rwr, thoroughly searchcd !nallY 
f11)1I"Cre uf 0 lofiji.Jlili and morio, IlIlIl could 1)(,"(,1' find 
1\ d .... )p of IIl'Clari nor could Knmitzt find nectar 

.·I)utlll<lrc.ktllGellellllnl .. ' lunr;d"'''ektanfu.' Im .. l!ll. 
Ne ... fO l . /!l('(lal",,·IJ .. enl<leeklol G!!.cim-

t Qoot..l1.oyJ. G. Ku." In hI. "I .. • •. ~OJ. 
·l'ntUlUt·bllllg<:1I ibt,rtlie u...J~II. 
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eilh('r in Ih(' lIC'CtAry or 011 the Inhellulil of O. ",or;/}. 
jruro., IIu1ill.lri., macull.ll.a or latifo1ia. I IlIIm looketl 
to all our oommon British speei1'8 and could filld no 
trae6 of nedar; I examined, for ilisllIllee, ('11'\"('11 

floWN'!! of O. IDl.lcuiaia, tllken from difft·r(·nt ,,1(lIlts 
growing in differen t distrieu, alld tnken from the lJIOIIt 

I'tI\'ullI1lLlo p08itiun on ench spike, allli oould not find 
under the microscopo tho 8nl1llle8t bead of lI('C t Ur. 

Rpreugcl enlls these flowers U &},einlMljtUumen," or 
8ham-uC(·t;Ir-prodllcers i-he bel ien!8 that these IJlnnts 
exist by au urg-ullizcd system of d('(!('ptiou, fur ho well 
kllc" thllt tht' \'isits of in~ts Il"ere illdi~pcn8llb l e for 
th('ir fertili.s.ltiuu. Butwhcli wordlecton the incalclIl· 
aMI.' lIumbl-r of plants which IIIH'e lin.od during- II gK'tlt 

length of time, 1111 requiring that illK'Cts should CII~­
th(' pollen-lll1we>! from floll'er to Hower ill ~'h gcne-­
rolioll; lIud liS wo further know from tho number of tit(' 
pullen-nUl.$lK'S attached to their probosei(k~, thnt tlw 
!!IIIIIO inM't:1.S visit II large Iluml>cr of flowers, we ean 
hardly bt·liero ill 80 g igantio nil itliliOstUN'. 11 e 
who Lelicrcs in SpN'llgcl'lI doctrino mll~t nlllk tho 
!l('IlSO or illstincti"o knoll'letlgo of many killlill of 
iUst.'('lJI, ('n'lI OOcs, "ery low ill the &cal('. To t('8t 

th(' intdl('('t of lIIolhs and hutterllies I tr i<'tl the 
fo liolling littl(, <'.'I':perilllent, ll-Iiil'h on~ht 10 haw! IJe<>n 
tri(.'(\. on n Illrgl'r IICtIle, I r.:·mO\"('o,1 I\. f"w already­
Ol)l'lIeU flo\lwlI 011 a Sllikc or O. pytl,midali., nml 
til('1l ('ut on' about hlllJ tho length of tho u('('tnrit'!l 
of tho 8ix next Ilon--expundetl f10"l'nl. Whcli all thl' 
flm\('rs lIere nearly \I"itllered, 1 found thflt thirt('('11 
of tho Ilftccll IIj)pcr /lowers llith perf(>(!t lI('('tarie~ 
hal l their l)()lIilli~~ removed, find t\\O alollO lu\(I their 
pollinifl 8till in ihe iUltiler-cells; of tb(l 8i.'I': /lowers 
Ilith tht-ir lH'('tAri('l Clit off, thrC<.' had thcir pulli llia 
n'Ill()\"(..-I, and throe were still in place; lind this ill-
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<licntcs thnt moths do flot go to work in fI quite senge­
lessmnnllcr,-

Nature lllay 00 said 10 hn,c tried this SlIme experi­
lllent, Lut not quite ftlirly; for Orclii., 1Jyramiilalis, 
[19 shown by )[r. BclltU<lZll, t often produces monstrous 
flowers lI"ithoutu nectnry, or withnshortnml imperfect 
·me. ,"ir C .. Lyell sent me sm'eml spikes frOIn l~olke. 
stone with IllUllY lIolrf'TS in this condition: 1 found 8i:" 
withollt Il vestigo of It nCC{flry, lIlid their pollinia had 
not Uecll rcmo\'ed. III nOOnt n dozen other flowers, 
huving either short Ilcctll.rif'S, or wit II the lubellum 
inIJ.erfect, the guiding ridges being cithC'r abscnt or 
developed in exccs.s nnd rendered foliuceous, tbe 
pol!ini.l in one nh.me had been rcmo\"{~:I, and the ova­
rium of nllothcr /lower was swelling. ret I found 
thnt tho Mddle·fllrmed discs in th('8(l eighteen flowers 
wero p'erfcct, und thut they wiLdily cl11sped 'n llcedle 
whell inserted in the proper plnce, ) lotlts lLud relllol'cd 
tho rollinia, um.! hud thorollglLly frl'tilised tllC perfect 
flull'cl's en tlLo sume spikes; so thiLt tiLry Illust have 
Ileglccte<i the monstrous /lowers, or, if l'isiring them, 
tho dernngement in the complex mechunism of the 
pllrts had hindered the remonmleut of tho pol1inia, 
'Iud prcI'cllte<i their fertiiislltioli, 

Not"'ithstanding these sel'en,] fnets ] still suspected 
Ih,lt nectar must be secretod by 0111' COllllllon Orchids, 

• "nrr('t».lcutung de. Xek· 
tn.icn: 1833, ]I, l~S) cut "n' tho 
,'CC1Br!~ or Hftcen 110"-0"" of 

,~~~,7'~(~;':I'n:~'J,7:ie R~~~~~:~ 
honholr ... ll .. ,1 in tho .... m~ InaT>' 
Uer MI,'C" flow,'" of 1'/"/,,,,0,,,,.,. 

~~f::j~~:~ij:~r~~J;~~L~i~!,l~~ 
Inr'·.ofbothtl""",,,,,,hid • ..,,,. 
lAin froo ne<1n •. lIelllilOoutotf 

~~~;fu~:~~V~~f.~: .~!"~~~~'""l 
Ihe..o""t un .... r11UIl'll; !>.ml thi$ 
CI\lJII .ho ... ~ IhRt ""Il'CLo"", guhle.! 
til tho Hn"'ol'1l bvthocoroll". 
!'iixtoon t1owo,~ or I'tRlJ\nllmrn. 
trO"I~,1 ill the 'klno "'ahner 00,.., 
""tyonoCll]l,,,lo,8il!lihu·cl<perj. 
rnon,,"wlo by h;m on C,YlnM. 

d"ti~ 17,;:,J"I~~'o :11C~ht; '~~~tt, 
l<1ora.'I83t!,I,·MI. 
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and L (\('tenuineo.l to examine O. mario rif..O'()rolll!\~'. .U 
soon as many ilo,,"('T'$ II-ere 01)('11, I began to examine 
tllf'm for tw(·nty-three oonseeutil'e days: I looked at 
tlielllnftf"r hot8uusiJiue, after min, aUI\ nt nll hours: 
[ kept the spikes in water, and e>xlllnine>d them nt 
mil\uight, nrH\ early the lied llIorning: [ irritale<L 
the nCClaries Ilith a brist](', /U1d e:tpfl!l(!(l thell1 to 
irritating vapouN: I took I!O\\'CT'$ which had lately ha(\ 
tlleir 1)OIliniil r('mol'(;d by insects, of whi{'h fnet 1 hnd 
in<l('p"'llflent proof on one OCcrulion hy finding g-mins 
of !lOme fOl'(lign pollen withill the nectary; all(1 I took 
oth('r nO"'('T'$, whiehjndging from tll('ir r,08itioll on the 
Sl)il.:(', wouM 800n ha\'e hnd their pollinia l'(l11I01'e<\: 
but tho nectnry II-M invariably quite dry. .\fter Ihe 
publkation of the first edition of thill work, l one 
day SIlw nnious kinds of bees ri~itillg rep('fttedl~' Ihe 
Ho"-('T'$ of this SIlIlItl Orchid, IJOthnt this Wflll C\' identlv 
the proper limc toexnmine their lI('('tnries; hut I fnil~1 
to detect IIlu\('r the microscope e\'('n the millutestdrop 
of n('('tar. So it WHII with the ncctari('11 of O. macula/" 
at Il timo whNI 1 reJ»elltedly 8IlW flie~ of tho gcnus 
Empill 1.:N!I)illg' their proboscides in!K'rtNI iuto tll('m 
for a collsidenlblo length of time. Orclti. P!Jrtlmillllli. 
\\M CXllmin{'(\ with <lqual ClII'(I II-i th til(> 8Ilmo mult, 
for the gliltcring point!J within tho 1l('('lilrY W('fC n~ 
IlIlely dry. We IlIny thcn'fMe safdy con<'illde that 
the ncctariCfl of th(' IlboW!-lIame<1 Orehids ncithcr in 
this country nor in Gennll.lly e \·cr cOll tain n('('tar. 

Whilst e,;nm inillg tbe llC'CtnriC8 of O. morio nncl 
fIll/tU.rd/a, and especially of 0, p!lrtlmidali. and /Jirrina, 
J IIns 8I1 rpri i!('(\ at the degree to \lllich ThOl iuner nncl 
outer mClllbmne>& forming tho tube or spur were scrm­
ruta<l fr(lm ('lIeh other,-nlso at the delicato nature of 
the illllt'r mcmbrane, which could be pcnNMtcd \'er~' 

easiiy,-and, IMtly, nt the quantity of fluid eontnine<i 

.J rk fhA, ".j_"'()nI!r\oOo 
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betw(!Cn the tllO IllCmbrnlies. So COIlioll8 is this fhlicl t 

thnt, after cutting' ofT the cx\rcmiti{'!l of the nectaries 
of O. fJ1Jra1llidalis, and gently squC€zing IIII'm on glas.~ 
under the microsoopc, such ]nTgoo drops of fluid exuded 
from tlle cut ends, that I concluded tllllt at last 1 had 
fuund lIe<.:tarieswhich CQlltuincd u('Ctul'j uutwhcnl CII.~ 
fllll~' llwle, without IIny pressure, n slit along the UPI)(!f 
sllrface of other uec.tnri('8 from the same plants, and 
looked into them, their inner surfuc('S were qllito dry. 

I th('n examined the ncewric8 of Cr1j1nfUldenia OOAop«a 
(/I plant milked by somc bot(lnisis 1t8 (I. tfllO Orchis) 
nnd of Habelluria "ifolia, which nrc ahwlys full of ncctar 
up to oll(.,-third or two-thirds of their length. The 
inner mcmbmne presented the 8Il.lne structure Bud was 
COH'l'cd willi pnpillre nil in tho foregoing species j but 
there was a plain tlifTerenco in tho inncr and outer 
membranes king closely united, instead of king in 
SOIllO degree sepll.rated from eaeh other snd charged 
with fluid, I was therefore led to conclude that insects 
penetrnte tlle lax inner membrane of the nectarics of 
tho abcwe-named Orchitis. and suck the copiolls fluid 
between the two membranes. ,!'his 11"118 a !Jold hypo­
th('<Ois j for at the timo no ease 11fl8 knOll II of insects 
penctmting with their delicate proboscides el'en the 
laxest membmne. But I bM'O 11011' heanl from M.r, 
'I'rimen, that at the Cape of Good Hopo moths and 
butterflies do lUueh injury to pCll<.'hes nnd plums by 
puueturing their unbroken skillS. In Quccusland. 
,\ustraiia, a moth, the Opltideru /ullolli(u, bores 
through tho th;ek rind of the orange llith iu wonder­
ful pro!>ost·iq, prol'ided \lith fonnidnb le teeth,· 'there 
is therefore not tho least difficulty ill believing that 
LCllidoptem \lith their lleli l"ilte proboscides, nlld bees 
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with their mueh 8tTOngerones, ('ouM penNnlte with ease 
the suft innf'r membnllle of the lIe('tllri(1I of th(' flboH~" 
nnm('tIOrchid.s. Dr. H. )hiller is also C'Om·illCf'(!· that 
inS/.,(·'!l puncture the thickened bII_ of the 1l1\lI(io,r<.1 
pehlls of the Laburtlum,t aud perhaps the petals of 
!Ome otbcr flowers, so as to obtain the inclurled fluid. 

'1'he ,ariuus kinds of bees which I 8!lW yisitiug the 
f10llers of Orclll, 11I0N0 remained for 8OIllO time with 
their prolJoscidce inserted into the dry n('Cturi(>;!, IUld 
I dislilletly SIlW this organ ill constant mo,·cmcnt. I 
o\.$cn·ed thc Mille fact with Em!lia in the (,1l8C of O. 
maewata; 8m! 011 afterllRrds opelling .scH·rnl of the 
ncetari(><l, I OCX'88ionally detected minute brollll specks, 
dne as 1 br-licl·e to the punctures made IOllle tillle 
before by Ihcso £Ii('""8. Dr. 11.. 1l1i1lcr, who has often 
wateh('(i Ix'f'll nt work 011 gel·crnl spcciee of Orchis, the 
ncctarics of which do 1I0t colllniu any freo nectar, fully 
acccpts Illy view.* On the other iumd, Delpino sti ll 
maintnins that I"IJrc.ngd is right, 8u(1 tlUl.t iUl;ects lin"! 

oontinually d('Cch·ed by the llTeS('IlCO of n ll('CtlirY. 
though thi8("ontllius no llcctar.§ His belief is fuunded 
chidty on fI IItu t(:m(:lIt by Spl"\'ugcl that iU.l:K'('18 80011 
find out tlult it is or 110 u:;C to ,i~it Iho n(.'(:t<lfics of 
thcso orchid!!;, as 8ho"-n by th(·ir fl'rlili"ing oll ly tho 

; ~:i~,:h=:~,,"~~ 
7'.('itnng;I~'I)·III) .. "*w-me"1 
_ktbyF .. II.. ... ury.lI"'t.heatbe 
1Il.'~ta;nlh~d" .. , .. o(.00I1,e. 
I<.">(UII1;,"",. 1'\&111. E.lwartl~i ... r.n 
olf,ot .. ·I~nlht·y .. ,etal'I~I)" 
~1' .. ".to.·,I ... 'a'({(l qualll,'y or 
."",lnll'-Inowlrl"(lluu'fI,,,,inll 
of""J,.,.,.,lon: ... d ... her"",".ud 
ther" ...... no l rao·oof."y.ueh 
tluid, It m .. ~' I .. " .. b<~nf'O"l .. i"w. 
... l'r-e.i"'Dufre"' .... k ...... lI.lnlb .. 
..eJlulr.rti ... k'. In",,.a.hI.ulp­
pare!ltly .i.tIllI .... , Lui _Il,..u. • 

linn. ""'. DlIlMl,.. II, .. p.-....... 

~d~!i~F:)t.:a?;~ 
d~ }' .... , ..... : t.·Ul. I. I!'!II. P. ,5 
bl"·olm lhe I,." ... n • .r~u;n,lI) 
.. ·bleh ("m, Ihe .U~;'\QtJ. 0( Iho 
OVQriu .... Ilultb .. ,~ta.lnlh.~ 
~-= i. l'Ot.d",,\etllo tho oul.ide 
by.ch.m~·I:."" tholjOCruliug 
&\l'r.....,ilho'ooI.'(i< ... Uy.",· •• 
knOt ~nrf .... "O! • 

! '1j;,·lkhu,hlu .. ,,:,b., .. 14. 
f 'l'lI. 0 ... · •••• 1"''' .nUB Di­

.-ogawi.,'I::!iJ",121. 
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lower Rud first opened flowers. But Ihis statement is 
completely contradicted by my observations pnwiously 
gh-cu, froUl which it follows that ,"cry many of the 
upper flowers are fertilised; for instance, on II. silike 
of O. Jlyrlunidt,li, with between fifty and sixty flowers, 
no less than forty-eigllt had their pollinill. removed . 
Nen:~rtheless, n.s SOOIl as I learnt tlmt Delpino still 00-
liet(l(t in 8l'rcngd's '"iell', 1 selected during the 1111-

f,wonrable season of 1875 si.'t old spikes of O. maeulata, 
and divide<l each into halviliI, 80 as to obsen"o whether 
mally more C'\1)3\1108 were produced by tim lower than 
by the upper half. '1'his certainly was not alwuys the 
case; fUf in some of tho spikes no diifer(llloo could 00 
detected betwocn them; in others there wore Illore CIlp­
sules ill tho lower, whi le ill others t1u:ro wero more ill 
tho upper hnlf. .\ spike of O.lJyrlllJ.icU,li, examined 
in the same mllnner llroduccd twice "8 many call8ulcs 
in the uPl)!!r !l.'I in tho lower hlilr. Bearing in wind 
those fuch and others before gi rcn, it allllClU"s to me 
incredible that the same illllOCt should go on ,-isiting 
flower after Ho,,"er or thesc Orehills, although it never 
obtains any nectar. InllOCta, or at least bees, are by 
no mCilIl8 dC!Jtitutc of intelligence. 'i'hey recognise 
from 11 distance the fl\lwors of the Sflllle species, nnd 
keel) to them R.S long R.S thoy cnn. When humble­
beel! h,I'·c bitten holes through the corolla, as they 
often do, 80 R.S to reach the nectnr more CIlSily, hive­
boos immediately llCrceh'e wllllt hus JxK.1I done ami 
take ndvautago of tho IlCrf0Tnti0nS. When flowers 
having more lImn a single nectllry lire visited by mallY 
bee;!, so that thc nectar is exliaustl'{l in lliost of them, 
the bees which afterwards visit ~uch flowers insert 
their pfOOOseides only into one 0f the nectaries, and 
if they finll this c:dmu8ted, they instllntly IlllSS 011 to 
,luolller flu,,"er. ellll it be belien'II thnt becs which 
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sho"' thi, much intelligence, shouM l"If'r!lCw'J"(' in 
\'isiling flower after flower of the abore-named Orchids, 
tinll in kCf'ping their proboscides in oouiltant mO,'Clllellt 
for fIOmo tiUlo "ithin the n('CtariCll, in the IlOpe of 
obt.lining nectar which is norer llrcscllt? This, lUi I 
III"'c !ItIid, !K'('Il\S to llIe utterly incredible. 

It h,lS been shown how llullIerous and benutiful are 
tho contri\'flllccs for the fertili;sntion of Orchids. We 
know that it is of tho highest import.lnco that th(' 
poll inia, wh(>n Illtnched to the hend or proboscis of an 
insect, should be fixed ilvffimetriellilv, flO lUI not to fall 
rlther sideways or oock~ards. Wo 'kllow that in the 
species aa yet described the "iscid matter of the disc 
sets hard in 11 f.;w milllltC9 "'hen exposed to the air, 
flO that it "'ould Ix- a p:reat ad,'anlage to tht' plant if 
insects were d(>layed in sucking the Ile<;tnr, time !x-ing­
thus fllJowed for the disc 10 becomo immo\"ahly affixed. 
It is manifest thut insect!! must be dd'ly('(l by having 
to borc through lJC\"cral points of the inner mcmLmne 
of the neclnry, dlld to suck the nectllr from the iuter­
('('llulaf Bl"ll\C('8j and we CIlU thus ullderstulIIl I,hy the 
nectari('8 of the noo\"c-IIl1llled speci('t of Ol'('his do not 
oontain froo n(,(·tar, but secrcte it intenlnlh- betw~1l 
the t"·o mcmbmn("O, • 

The follo"-ing singular relation sUPl)Orts this "iell' 
in a striking IlIlUlIIcr, J ba\'c fonll!l fl"N n~tnr \\-ithiu 
the llectnriC8 of only Ih'e British species of Opluea.', 
namely, in G!Jmnadelliti conoJNItlI nnd ulbitW., in 
J[II/;eoorja bijolitl 11IIt! cMorantha, and in Perill.!Jlu, (or 
Ilabenarju) lIiridit. 'l'hefirst four of thcsesl)('(!ies l1(\,'e 
the ,·iscid 8utf,lCC9 of the discs of their ])Ollinin lI(1ked 
or not enclO8('(\ lIitllill l)Ouches, and the \-iscid mntter 
does lint mpidly IICt hnrd whclI cxposcd to the air, as if 
it did, it woultl immediately hnnl been relldcred Ull('­
less j and this showl! that it mU3t differ ill chemical 



naturo from that in the foregoing specie!! of Orchis. 
But to muke 8Ur<' of this fuet I ~m(Jv(.'<.I the IJOllinia 
from tbt·i r fillther"cdls, SO tbut the upper lIS well lUI the 
under ~urfl\ces of th", vil!Cid tli:;cll were fre<'ly exposed 
to tho Itir; in GYIIl'lIIdenut CQool«l~ the disc relllained 
sticky for two hOlln, lind in }Jaklll1.ria cMorl1.lllha for 
more tlum tln'lIty-fuur hOlln. In Perill.!J1Ul viTidi, tbe 
\·i!:II.·j,1 diiIC is 001'('"-'<.1 loy a pou('h.formr<.1 membrane, 
but thi!! is so minnte that bou\Ili.sts hal-e overlooked 
it. 1 did 1I0t, when examining' this specie!, see the 
imlJOrtnnee of ascertaining exactly how lOOn the 
l-isci,1 matter sc' bard; lout J oopy from my notes 
the l\!)"iil written at the time: .. (liJl(' r<'maiIUI stick~­

for !lOme time wll(·n removed from its little ponch." 
SOIl tho meaning of these fuclil is dcnr: RS the 

yiscid nmtter of the diiICii of th~ Ill'e latter species ill 
iItJ adhe~il-e that it ser\'es to attarh the pullinia finnly 
to the inseets which I'lsit the lIowe ...... without BOtting 
hard, thero would 00 no usc in tho insects being 
delayed by IUIl'ing to bore hol('s at scI'eMII points 
through the inner ml'nlbmne of the nectaries; and in 
these fh-e specirs, and in tbl'flC alone, we flnd oopious 
nectar I'(·tuly stof'C(\ fur rapid suction in open neetariea. 
011 the other J\i\lld, "-Iielle\'er the viS(!id maW:!r scts 
har(1 by (·xp08ure fur n ahort time to tho air, it woultl 
manifotl~' be atlmntngcous to tbe plant, if insects 
Iler'e ddayed in obtaining the ll('Ctar; and ill 11.11 such 
spe<'il'fl tlll' n('(!tar is lodged within int(:l'(-ellular spaces, 
so tlUlt it can Uo obtained only by the inner memo 
brane locing pen(·tmted at scI'eml points, and this will 
fL'<Juiro time. If this double rdatioll is ne<'i(lental, 
it is a furtunate a('ddent for th(' j)lants; but J eRllnot 
beli(>I'e it to IX' iItJ,und it aplx'flT1 to me one of tho 
11Iust wonderful callCs of adll Jl liltion Ilhith hns eWf 
been fl'(:vrded, 
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FI,. u,\ Pol'ldcr OplLry._»c.e OplLrr& .rp .. ~ntlr .-111'1<.<1 (or 111"111'1110.1 
1oI:1(-(.·riili .. linD.but..-illLl...-.d"xical""',lrlnflft.(Qlink ........ ing 
- ll etlDlnium 'no,l/In:l,i ... 'laClnne,,1 ~ lhe 1>011;,,1& III 1M (roull~ 
ofi.-c.--l'er\.olyh .. ~;ri.lia.rertili.ti""i"d.n .... l,.t'fI".,..Ii.II.,.IIt<'t ... 
~~"" r.""" Utlt'<· ,,,," of !be I.kllnm_(ly", .. ,!foq;" ,,~~~ 
..... 1 aUitt' 11'fI"'W-Ilaber>aria nr I'IoolanllK-ra cbl.,"",.ha .,id 
bI("li ... thcirp.41i"ta .I""bed to the tyet or kl>l~'I' ...... --other 
11"-'tWo ~ 11.I_ia-OOD.'--lI .. -Snlll......, 011 th., ' ..... en of 
"'M'e<nentIDI'''pollil>bo. 

'flU: gCIIIIs Ophrys diff('1'8 from Ol'('his ('hi('fly ill 
hn\-ing IK'pnrote pouch.form<,d roslclla,· irHI'nu uf 
the tllO being confluent. 

I n Ophry. mU«1jer«, or th(' Fly Ophr~'8, th" {,hie{ 
p('('uiiMily is thnt tIm CiludieJe of the IM,lliniulll 
(13,6).:'. 5) is doubly bent. The> n('llrly ('ireuiM piece 
of membnln(', to 111(' IIl1der side of "hit-II thl' 0011 of 
\"il\Cid mntter ndhert.'!I, is of con~id('mhle"iz(', nn,. fonns 
th(' Sllmmitof the rostellum. It i~ thus fre"ly ('xpos('(1 

·llllnnt~lt,)-r>"'''ol 
I .... rookll ... bull~["""eu .... r 
u",. be r"rIP,en ftOnl hi ....,.,~ .... 
ni...... "ho ..,.,,·lIulD Ilri~Il.' i~ 
• lingle organ, (orm,~1 by Ihe 
modl~"ll",,(or th" ,1" .... 1 Iii"" .. 
""01 pi.liI: ... Iu,' In ~ Jpl,rya the 
t,,-ol""oells.tbeh'o-.i.,lddt.c.. 
"n,llh"lroae~bcl~'''''mto­
J.,..-jl,ctr ..... '" Ihe lrtIePOotcliulR. 
Apju,I"Orehllll .• ",apokcnof 

~,Ii::~'-[~~~,,;,f·the -:.:!~~ 
lu .. itJeluletlh.Ulllecreolor 

Thf!Cum.- W rk 

f<>l,lol_brane(_ DI"tlg. I) 
P''';''-.etiUlI'belw_III,·I __ ot 
the .ulho.r~·Ila. TLII foldffi 
e .... t(lIOIlW'li""-'-"""Yl'tl,dl·,toa 
IOli,1 rldge!oorteoJl)OO.II..-lLh the 
,ulOC>lhlurr...;.el,.buz:bo.ol..-et'utlt.e 

::Op=~~~ ?f.l'Zt,,~n'~d~ 
:.~i!: ?:I"tro~,N,~ ~~II:;c.~~ 
rendemd ..... Hu.n.. Tl>Il modi­
Ik-al\""..-III be IDOn full,. u_ 
pla.loodiu.(ot" .. eblptor, 
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to the nir, instead of lying almost lliddell nt the base of 
the anther, as in Orehis, nnl\ thus kCllt (lamp_ Never­
theless, when u polliniulll is removed, tho clllldiclo 
bends downwards in tho course of about six minutes, 
lind, therefore, at fill unusuully slow ruto; tho upper 

F;;:.5. 

D,'neTd X1:lClfl:n~, 01< FLY" OPItRVL 

D. oUlher. • •• ,I,m., I of\h.bo_of\h •• ntb.r~lI.; 
T,r. roilolb. I. l~lIell"",. l>ullbi. i. ant iII.wof •• ", Ih. 
A. Fl."e.,-iewedin fronl: th.two fo, .. hor!.enIDgo(,h.J •• ,.,ing. 

~!~IE:::~'~i'I::'~:t~~f::~ u. 0f.~~~;,:~;~~~,:,~~~\il~:'\~~~:~~ 

end still relllninillg curvcU. 1 fonnerly thought tiUlt 
it was incapable of any mon,mcllt, bllt have been COII­
,-ineoo by Mr. '1'. 11. Farrer of my error. 'fhe 00.11 of 
viscid matter is bnthod in fluid within tho pOlich fOfmed 
by the lower huJf of the rostellullI, nnll 11Jis is ncceSSfiry, 

W rk of Charles Darwin Online 



Cur. II. 47 

u tlU' \i!:'dd matteT quiddy IdillJ(u-d \\hOI l'XI~ to 
tlwair. The ponet .. is not elMtie, and d()('11 not spring 
up wh(·n the IKlllinimn i~ rellloH .. >d. !:iuch c1astidtr 
1I'0uld lulVc bceu lI'1d(,i~, 1\3 thero is hero I~ &eplInlw 
IKlud) for ellch ";:;eid Ilio;cj "hereas in Orehi8, lifter 
one pollinimll has Ut:'(:u remo\'ro, tho other hal t() 
00 hl't oon~"--d 111' IIml rrotly for action. Jl I"U(~c i t 
"IJIM'ano that nature llad bet'l\ 80 economical u to IU"'I" 
cn,n lIUIl(·rfluouselil.!ltit·ity. 

The IKlllillin C8l1uot,as I hnw! often !Jro\'ed, be shakl"n 
out of the Rnlher-('('II!. Thnt insects of 80IllC kind 
,'i~it the floll'ers, t hough not fn..'(llIenuy, Rnd remOHl 
thl' pllllinin, is cerLlin, UlI we ahall inunt>oiatcly 8(.'(!. 

T"it~.1 IUI\'e found IIbundalit IKlllen on the 8tiglUM uf 
lIt1\\l:nI, ill Ilhieh both pollinill \\croauU in thcirt-e1l8; 
and 110 douht this Illi~ht hMo iJcen much ofkncr oJ.,. 
lk·n!'!I. 'l'hl"elon~ltoo 11l1x"llulll afTordsll good Illudi ng­
place fur iusects: lit itil l..onlIt>,jll"t beneath the stigmll, 
lI\I'rl' is II mther d('('p dl"l'rcuion, representing the 
I\t'!·tnry in Orchis j but I could nc\'c r M.'O II InK'll of 
1\t'!"lur lIilhin itj )lor hn\c I c\'crowrn."I,IIlY iIlM.'C tll 
appl\llll'h thC8C" i IlI'OIl~Jli('uOIl8 lIud 8C<'utlLu lIQ\\ ('rs, (lh('n 
u.; J ha\e \\all·Lcd th(·Ill. 'fhl'rt' is. ho\\cn.:r,on ("arh 8id/;' 
of tilt· base of the labellulll a !;H1aU slUnillg 1'f\~l'Clioll, 
h'l\in~ an almo;;t ml'lalli(' IU,;lre, \\hieh apl>Cllni C':nri­
ousl~·lik",",lropofnui\l()r Ilt'Clurj 1l1lfIa8Ihl'~flo\\-cl1l 
liT" only \i~ i IOO occnsionally hy inSC<.:ts, :-':pn:ngd'a \-iell 
,If till' l'xi~tcnce of shmu-uc<:l nriCfl is fllr mOT\) prohn hlc 
in t hi~ elise thall ill allY ollu:r kno\\1l to me. On 
b('Il"rul O('('asious I hllY(' delt·(·ted H1illllle IJllnctuN'l ill 
thb;(' Ilrotuoornucer., hut I \\IIB not ahlctodccidc \\hNhcr 
t h<')' La,1 hcen made hy ius<-'C\s, or whelilcflup.·rficill l 
(·dI8 hall slKlutauoousl) Llll"bt. Similar shining pro­
tubcnlUCCII are prCIICill on Ihe JIILcllu of nil the Olhcr 
iljll.'Ciril of Ophrr~. ' I'he 1\\0 rostcl lu stand llot far 
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apnrt, and projoct on'lr tile stigma; nnel if any object 
i3 gentiy pushed ag-ainst Olll' of them, tlie l)Ouch is 
depft"AAl'(\ 811f1 tbe ,-iscid bftll t~eth('r with the pol­
linium adli('I"l'$ to it alld is easil), r.:·lIIon'(l. 

The structure of the flower 1000[ij me to belicye that 
small insects (lUI we shnlllll!O in the ('880 of l.istern) 
crnwl up tho labcllulII to illl bilS(>, and that in bending 
their h('I«lil uOllliwanls, 80 !\.lI tD PUIl('t\lrQ and slick, or 
only to exnmillOOllo of the smal l shining prolubcrilllCes, 
they pUilh ub"ninst the pouch,aml a puililliulli isattaciwd 
to their heads; they then fly to flnothf'r flower, and 
thero lJt'nding down ill a similar manner, the ntt..lched 
and doubly-bent poUiniulll. sfu'r the lliOH~ment of 
dcpn'lIISion, strikes the sticky Itigmatie SllrfllCe, ami 
1en,I'CI! II01Ien Oil it. Under the next species \n~ shall 
~'O roMun for be!im"ing that the natuml doublc cur· 
vaturo of tho cundiclo compensate!! for its slight power 
of movemcnt, compared with that in all the Slwx:ics of 
Orchis" 

That insecta ,"i8it the f10wcrs of tho l ely Ophry9 
And rcmo,"o tho I)OUinia, though !lot cffectually or 8Um· 
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cientiy, tho fo llowing cases show, Dllring 8(:H'ml 
ycars IJcforc 18JS 1 OCCMionnllyuamint'd 801lIe flowers 
alld found that only thirteen out of 102 hilt! one or 
bolh ]KlUinia f('1l101·~1. Although I\t tho time 1 re­
corded in my nOICil that most of tho flowers \jere 
partly II ithered, 111010' think that I must hl\l-o included 
IIlllny young nowers, which might perhaps havo ken 
SULsefjllently I'isited; 80 I prefer trusting to the fol· 
lOlling ObsCTl'll~ion8, 

We here sro that., Ollt of 207 liowers examin~l, not 
half had OC'(!n visil('(l by illl!C(!li!." Of tho eighty-<'ight 
flowers \'i"ited, thirty-oue bad only one l)OUilliulIl reo 
lIl(Jn".I, .\8 the vi~ili!. of insectil nrc indispellllalJl(' for 
tho f(,rtililllliion of tbill Orchid, it is surprising (a:! iii 
thr cal!(' of Orc]u,f_) that tho floweR lUl\'O not bct:n 
fL'1II1{'r('(i morc nttmctiYe to illllCCt& Tho number uf 
lK. .... >tl-capsul{'11 produced is ])rolKlrtionably (""ell ]('88 than 
the numlJcr of nowcrs Ylsitod by insects. Tho year 
1861 \lllS extraordinarily fl)l'ollrnb lo to thi8 8]k'Ci(,s ill 
this part of Kent, lind I no\'cr suw such JlUII) bers 
in flOllcr j acoordingly I marked elC\'en pitlllls, which 
bore forty-nino nowers, bnt these ]lroduCt.'11 only St'l'en 

capsules, T wo of the plants each bore two cupllules. 
and thrre Olhcr plallts each bore one, 80 thnt no II'!l8 
than si:c plnntil did not produce n single C8p!1lllo! 
What are ""0 to conclude from tb{';16 fnets? Aro the 
oollliitiollll of lifo Illlflwourable to thii! BpeciC!l, though 
during the yenr just (Illuded to it W(li 110 nUUI{'rolill iii 
110111(' 111(lc('9 as to desen'o to be called quito oonllllon? 
C,)Illd the pllUlt nO\lri~h 1U0re seed j ami 1I"0u ili it be of 
uny u(\nllltllge to it to produoolllOre S(!C(I ? Why does 
it produce 80 mnny /lowers, if it nlready ]lr<Klu{.>('s a 
Sllflici('IIt'y of s('('Iil!? Something !lef.·ms to be out of 
unlet in il8 mechanism or ill i'ls conditions. We shnll 
preiK'utly lK.'6 that Ojllry. api/era or the Boo Ophrys 

E 
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IIn""S{'nts n wondcrful contrast in e\'l'ry flOlll'r Ilro(\uei ng" 
Rcullsnl(', 

Opliry, arlUujt"t"a, or the f'pider Ophrys,-l um in­
(Iebted to i'lr, Oxenden for some spikes of Ihi~ ran' 

t·i~. s. specic~. Whilst the pollinin 

(

1"C.mllill eIlChWllithillthCiT 
l"cll~,thclo:"H'rlmrtoftheenll-

~ 
dide Ilrojects up ill fIlitnligh t 
line from the viscid diS(', lind 
thef('fore has II. I'ery dilT('rcnl 

U A form from the eOITespond in,!!: 
O).bt)'" ...... if.... pnrt of the eaudid e of O. 7Uu.8-

:: ::::::1:2-:1:~,~:' :':: ~~~r~)\8b:ltli~lt\~ u~: }:~~!~~: 
d.~"'_' thnt is, towards the InLdlulil. 

The point of attachmcnt of tll(.' ciUidicle to the disc 
is hidden II ithin the buscs of the !lllther·celJ~, and 
is thus kejlt dUlllp ; consequ{·utly, as soon as til{' 
pollinjn 8f(' ex posed to the nir, the ul;unlmO\"('lIlcnt of 
tlellTessioll tukea pillec, nnd they swC('P through nn 
Illlgie of about lIille-ty degJ"('('!l. By thi ~ 1Il0vement 
they IlSllllllle, 8\lppooillg them to Ix- flthlChed to nil 
insect's he!ld, II. position ex/wIly adapted for ~triking 
the stigmatic surfllec, Ilhich is situated, rclutiw'ly to 
the pOll{'h -foTnu~d rosle-llfl, nlthcr lower do"n in lilt' 
HOI\'er than in thl' 1-'Iy Ophr~·s. 

] eXflmil\\'(l fUlIrI{'('n flowers of the StJider Ophrys, 
scI'eml of" whieh "ere rlllrtly lIithered; lind in none 
lIere illlth pollinifl, nUll ill tilfe-e ulollC was one pollinium 
remol'('(1. I!(-n("e this speeie-s. like the ]~Iy 0t1hryS, 
is but little \"i~ite,J by inbttts in England. In pnrlil 
of 11.11ly it is even 1(',,;; yisitcd, for Ddpillo 6Inte$­
tlmt in Lil-(urin hurdly one 1I0\Ie-r 0111 of 3000 8CtS II 

• 'ULI.Oa.oe,.. • •• Vioo;; .... n:.: .te. 1'.,Ie;. 1~G8 ··ro, 1'. Iji. 
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('lill;jul(', though liear Florence rather mOlre ('apsnld 
are produc«l. The labelJulll docs IlOt lM!Crt:t(' lilly 
n~tar. The HOllers, howe,'er, must be occasiollally 
\'i~i t t'<l lIud fertilised by insect~, for Delpino found. 
poUeu-mn.sses on the stigma: of somo fl ower!! whieh 
still retilinod both the ir 011"1\ pollinill. 

Tho allt.her-cella are remarkably OIK-II, 80 that \\ith 
>lOme plflnts whieh were sent lIle ill Il. box, t\\O p;\ir 
I>f poJlinin. fell out, lind stuck by their viscid discs 
to) the petu l ~ . llere we have lin instance of the first 
IIJl])CiU'8IlC(l of 1\ trifling structure which ill of not th., 
] Cllbt \00 to ita posse!l8Or, but becomes II-hen II ]iuh· 
Illore dcn~loped, highly beneflcial to II closely-allied 
SI)('('if'S; for althoug h the open slate of tile lIuthcr-cell.i 
is u!>Cless to the S]lider Ophrrll, it i,l of the highe~t 
irnllOrhlllc(', lUI we IIhall prosclltly see, to the J::r.e 
Ophrrs. The flcxure of the lI]lper end of the candide 
'Jf the IlOl1iniulll i,l of sen ' iee to tho '''pi ller and Fly 
OJ!hrys, by I.itiillg tho pollell-mlUlilf'S, IIhen cnrri e<.1 Ly 
inwcts to nnolher flower, to strike the stigma; but Ly 
lin iucT('nse of this bend togcther \\ith increl\S('(i ncxi­
hilily in tllo Bee O]lhrys, Ihe ]lollinia be<o..'lllC flda]ltCO"I 
jilT the lIidely different llUrposc of ~·lr-f{' rtilis.l lion_ 

UJJ1r!l,ar{lchnitu.-'l'his form, of whit·1I ) l r,Oxelld~1l 
51'llt me sc\'crol li"ing 8JX'CinlE:II~, is .·;,.1. 

t'on~idcr«1 by somc botanitil;i liS (lnly a r 
'nriNy of tho Boo Ophryil, by othcr8I1l1!~ 
Ili~tilll."tsp('('ics, The aillber-cf'lls do IIOt 
,l.!I III\ so higll above the stigmu, find do 
not 1)H'rhnng it so much, Ill! ill thc Bec 
O"iJrp,u1l(1 tho IlOUen IlULSSt'SlITO moro t'.tliniumnr 

,·hOlli-("lteli. The cilutlicle is only two- (7W~Iarut:AR.ltr. 

thinl_, or C\'cn only Illllf as 10llg lUI thllt of tho Bee 

• · .'~'-'OIIdNi"lIeliellePianie ;\ ntooarl*': 1l;(;7.p.W, 
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Ol)hrys. and is much more rigid; the upper part it 
IIftturnlly cnned forward; the IO\\('f part UlIdcrgocs 
the USUlt) movement of depression, 1'1 heu tho pollinia 
arc I't'movro (rom their C('!IIl. '('hl' poll('lI-m1lS!!C8 
lleH:f (all spontanoously out of their c{'l1~. This plant, 
thl'refor(', tliffers in (J,"ery important t'('8pcct from O. 
api/era, and IlCCIIlS to be much more clOlK'ly allie<l to 
O.aymll!LTIt. 

Ol'hry. trolopa.;, of Canmilles.-This furm inhabits 
the north of 1Ioly and the lIOuth of Fruuec. 3rr. 
!ro~gridgc 88YS- thnt at )lcntone it neWT silO"'8 any 
tcndtll<'Y to fertilise itsdf, whilst at Cann('8 the polhmo 
1Ilns:.ca naturalh- fall out of tbcir cdlll and ~trike the 
stigma. Tlo add/<: .. This nlBI<:'rial diffo:reuC(' between 
the 1\\"0 is sCCOffilllished by a l'(·ry slight kml in tbe 
antbcf-<X'lIs, which are prolonged into R l)('8k of yarillbie 
length, in tho Cilse of the self.ft.'rtiti~ing blossoms." 

Ophry. tll'IJera.-Tho Bee Ophry. uiffers widely 
from the grcutmajority of Orchius in being l'xcl'Ucntly 
OI?nstrllct('(1 for fcrtilising itself. 'fho t"·o pouch-fomlCd 
rostdlu, tilo \·i8Ciu discs, IIIlU the ~ition of tho stigma, 
lire Ilrnrly the same as in the other species of Ophrys j 
hut the distBlu.:e of the t.wo pouches from each other, 
and tllo shupe of the polh:lI-mtl.S!('J 8rc eomcwhllt 
\·ariablr.t The calluiciN of the Jlollinia arc ,",-,mark· 
II.bly lOll!!", thin, lIud nexible, instead of being, fI! 

in all the other Ophreoo 8CC'n by 111(', riE!"id enongh 
to stllml uJlright. They are uC«'SSRrily CUfVed 
forward nt their upper ends, owing ttl til£' shape of 
the nntlll·r-celis; nml the 1)('I\r-silll])(I(] pollen.mllSSC8 
lie cml.lcdded high ahl:n'o rlJlu dir('(:tiy O\'cr the 

• 'Journ. l.iuD. Soc.' nil. ~;;~ 
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stigmll.. The Ilnther-eells naturolly ol)('n IIOOU after 
the lIower is fully expanded, ami tho thi('k cnds of 
tho pollen-m~ then faU out. tho \"i. .. cid discs still 
remaining in their pouches. Slight lUI is the weight 
of tho l)()lten-IIl~, yet the cnudiclcs arc 80 thin (Illd 
quickly OOooIllC 80 flexible, thllt in tho t'Oursc of a few 
hours thoy sink down, until they hang fredy in tho air 

f·ig.8. 

01''''''''' ""'FEU., OR U~" O,·"nt.; 
... .ath ... 
L/. t."I1~",. 
A.:;iI.T;., .. oIS...ur ... ilhth. 

~pp"r..".:J.II<I the 1 .. 0 0Pl""r 
"'""' •• .......,n<1.O"p"lIioi .... , 
.. il~ h. ,li ..... iIl i. 'to poocb, 
I, ... ".-.,0.1 .. j ... t raUi", 

_,01 Ihl ... ,h •• _II; ODd 
th.olb ....... r.n ••• I .... tto 
II. fullu .... t.Of'pooOl. tGlh~ 
hi.M •• "l ....... 'io ... rl"_. 

B.1'ulli.i"",I. , ... pooMl_ iD 
.. biohltl ... _boJJo.I . 

(800 lowor pollen-mas! in fig. A) exactly opposite to 
au,1 in front of the stigmatic 8urf!l.Ce. [n this pOf!ition 
a brMlh of nir, ucting on the cl:p'l!Hled petals, sets 
the f1exiblo lind olllStie cllI,dicles "ibrating, and thoy 
almoet imll\odintely strike the ,·i.scirl stigma, and, 
being thero secured, impregnatioll is efl'ectod. '1'0 
mako 81U'O that no other aid \\'WI requisite. thol!gh 
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till' experiment "as superfluous, j con'red up II 1)llIlIt 
llllflt:r a net, 80 that the ,,-ind, but no illS('Cls, ('()uM 
palill in, and in a f~'" dnys the pollinin became lIunched 
to the 8tigmas. But the pollinin of a 8pike kt'pt in 
wlltl'r in a still room remained ff('(l, slIsIX'nded in front 
of til(' stigma. IIl1lil the flo1\"Crs with(·r(od. 

HolX'rt lln,)1I1I firstobst'n'e<1 thnt thestruclUrooftlu:: 
J~ Ophrys i~ ndapted for self-f\'rtiiisntioll,- \,"hclI 
l1e ('(Insider tli(' Ilnllsual atui)X'rfN'lly-ndnjlte<l J(·ngth, 
tiS wcllas the remarkable fl('xiLilil,' of the eQnrlicies; 
wlwn "-0 see tbllt Iho IInthcr-cellll 1;lIturnlly opt'n, and 
tllllt the mllSSCll of pollen, from thdr weig-Iit, 81011 ly 
flill down to th(' {'XtlCt level of the 8li~mlltie 8tlrfn('{', 
and aT(' there made to "ibrat{' b)c' the sligh!(o~t Lrt-ath 
of 1Iind ulllil tho stiRma is stnl{'k j it i8 impol<~ible 
to doullt thnt these sc"Cfui points of strntlur{' and 
fnntlion, wbieh QCellr in no other J3riti~h Ort'hid, are 
I>I)(>('inlly fuia)l l(>(i for IK'lf-fertiLi3llIion. 

The f('Suit is whnt might hnve bt>tll allticipnlro. I 
haH' often Ilotic(!(l thnt the spikes of the Ike Ophrys 
nppnrently produced as many seed-capsules lUI flowen; 
nu(1 IICRf 1'orquay J CfU'C£ully enmillOO mlllly dozen 
phlllt~, SOUle timo Rfter tho ffowering 8('11.8()1l; nnd on 
nil [ found (rom 0110 to four, Ilnd occns.iollllllv fiYC, 
fin{' NlJl8ules, that is, A8 many Cftp8ulet fill th{'re had 
been n01\·en. III extremely few eafI{'8, ".-ith th{' excep­
tion of a fe'" d{'foTmilies, ~enerally 011 the summit of 
the spike, could n 1I0W('f bEl fOllud ",hieh hnd 110t pro­
du('('(l Il Cftpsu\('. l.et it bo observ('<1 what a contrast 
thi~ spet'ies Pf{\fI('lIts 1\·ith the rly Ophrys. "hidl 
t'('(pliN'IJ inS('Ct nid for its ({'rlili3lltion, nud whith from 
fort~·-nil\e Ho",rrs Ilrodu('('<l only 1I('\,{'n capsules! 

•• T .. .....,... U"n. &Ie.' Yw. toaImon til ~ go.''''''. A. far .. 
... i. 1'. 7~O. lI,.".." f"m'Il>f<>1IOly Ib .. four lIrhlsb lpo'C'leI.", mo_ 
""Hcn.lth.tllli.I~"h.rilr.·" ""med,it'l'l']ictolulhl._.lonc. 
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From what I had thcn secn of othor Orchids, 1 
WIIS so much surprised at the self-fcrlili&\tioll oftbis 
species, IhM I exnmined during nUlny renrs, lind IISked 
others to cxamillC, the state of the pnllcu-zlHL'JSCS in 
lllllny hundreds of flowers, collected in nniuus pnrts of 
Englrllld, Tho particularg aro not worth dctuiling; 
but I zuny give as an instance, that Mr. Farrer 
fOllnd in SUITey that not ono flowor out of lOG 
had 10st botl! pollillifl, and tl1Ut only three had 100t 
II single one. III the Islo uf Wight., i\lr. Mor~ 
cXfllllincd 130 lIolI'crs, and of these tho "cry unusual 
number of tell had lost both, nud fourteen' had lost 
one; but thell hc found thnt in c1e\'cn ClIS(:S the 
clludicles lznd been gnawed through apparently by 
snails, tho discs still remaining in their JX.Iuches; S(l 

that the pollinill. had not beeu carried I,WIIY by insects. 
In some fell' cases, niso, in which I fOlllld tho pollinin 
removod, tho peta]g were Zllflrked \\itlt the sLimo of 
snails. Nor must 11'0 foz'get thnt !l. blow from u 
passing unimal, Illld possibly helll')' ~lorm~ ul' wind 
might ocCl1sionully cuuse tho loss of Oile 01' botlt 
pollinill. 

During most yeurs tbe pollen-musses of the 1l)11I1~' 
hundred flowers which were exumined, IldlJeroo with 
the rnrestexcelltions to the stigllla, with tlwir discRStil1 
enclosed witbin tbe pouches. But in the ycar 1868. 
from soUle cause the nuture ofll h.ich] Cilnnot conjecture, 
out of 116 flowers gathered iu two localities ill lient, 
seventy·firo retained both pollilliu ill their cells; 1<:11 
had ono pollinium, and only thirty-ono hnd both 
adhering to the stigllla. Long ,111([ often tiS I Illln' 
watched plrmts of the Bt"C Ophrys, I IlIwc llOYCr seen 
one "isiter! by !lny insect.- nobert Ul'own imugillcd 

• )Ir. Geranl E. "'milh, in hia 'Ct>talogue of Plautli of 8. lieu!, 
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thilt til(' flo\\ers retl('mblNl bees in ortll'r to dct('r their 
\'i~il;o, hut this Ik.'em.'l utl1'nu'ly imllrobe.ble, 'rhe 
flOI\l'f!I \lith tlwir Ilink lIt:l'o.ls do not I'C8elllblc any 
Briti~h 111'(', ami it iSllf'l.)be.Lly trll(-', lUI I ha\'c hroro it 
I\Ili,l, tllnt the Illnnt rt!cciH'(1 iIi! lllUUC nu~rely frolll the 
hairy luI/cHum !x-ing somewhat liko tho a1xlomNI of a 
Illlluull'-!)l'('. "'0 S('('J how flillcifulllumy of the names 
IIT(-',-o110 ~JK'<'i(-,9 !x-ing cnJl('(\ tho j~i1.Urd allli nuotbcr 
tilt' Frl,lg' Orehis. Tho resc-m!) latlco of O. 1Il~lfeN to 
" lIy is w~rr lll\leh closer tlulll thut of O. Clp'jera to a 
bt'(,; nJl() yet the fertiliSlltioli of tho fontlcr absolutely 
liql('nlis 011 and is eff~'Cted by tho m(-'flll/J of inscelll . 

• \11 tho rOf'('going obsermtiOll.ll relRto to England, 
hut )Ir. )[oggridge made aimilar OIll'S on the Bee 
O(lhry.ll in Northern Italy and Houthen\ FranCl', 8!1 did 
'1'f'('I'irnnu.ll- in Germany, and Dr, llook(-'r in :Morocco. 
\\'0 IIIny th('reforo oonelude,-fn.l111 the poilinia spon­
talloously fulling on the stigma-from the oo-relntcd 
strU('IUf(' of all the parts fOf this IlIL rpo!!C--flnd from 
almost nil the flO\lefil producing 8ecd-cIl])l!ul('fl-that 
this pllmt IIIll1 been specially sdllptNI for sclf-fertil isn­
tion. nut thcre issllotilcr sido to tho (-'aM!. 

Whtu all ol,ject is push('d agaillst ono of tbe 
l)llIIeil('1l of the f06tcllum, the lip ill d(-'presscd, lind the 
large "i!l('id disc adheres firmly to it; Slid wilcll tbe 
t)hj''<!t is rcmol'(!d, 80 is tho 1)()llinium, but perhaps 
not quito 80 readily 88 in tho other speciet of 
Ophrys. £I'CII aftcr the poll('n-mss'U'-'S hal'e naturally 
f,III('n out of their cells 011 to the stigma, their rel1lol'al 
('all 101Il(:times be thus cll'ected. As 8()()1l IllI the disc is 
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drawli out of its pOlich n mO'f('mcnt of dCllrel<"ion 
commt'IlC~'!I, by which the pollinium if nttndu>(\ to 
til(' front of nil inS(l(>t'l llCad would be brouf:ht into 
8 propt·r 11011'iti"lI for Itrikillg the 8tig-lllfl. Whcn a 
lJOllen-JllllSll is placed 011 tbo Itigma and thcll II-itl!· 
dm\\Il, tho cln.atic tbrcads by which the pockets nrc 
t icd togethcr break, and iCiH'e sc"cnli p(lekels Oli the 
,-iscid surfne(\. In nil oth(, r Orchids tho Illelllling of 
thC&l' SI.'\'('I'l\1 eOlltri\'lUlCC!l is unmi~lIlkaL ly clc(J.r­
namely, tho downward mo\'cmcnt of tho lip of tho ros­
wllulI\ \lh(·n ~ntiy pushed-tho ,-iscitlity of the dise 
-the delll'Cllioli of the candiclo M lOOn III tho disc 
is ul)t,.'«.d to the air-the rupturing of the dutio 
tbrt'nfl$--8.l\t! the conspicllousness of the HOll'cr, .\.re 
\I'e to bclie,>e thnt tbellO adaptationl fur cl"068-fertilisa­
tion in tho lko 0 IJhryB arc absolutely pUr!KISclCIl8, III 
would ff'rt(liniy 00 tho case if thia spccit'l'l lms fli\lfl}'s 
been and \I-il l a l\\"ays be selr-fcrtiiised? I t i~, howo"er, 
just possiblo that insects, although they luu-e ne,'cr 
been 8C('11 to ,'ilit tho Howers, mn.y (It rLlrt! inten'all 
tmnlport the pollini(l from pi(lllt to pl(lnt, during such 
lICIUIOns III thnt of 1868, when tho pollinia did IIOt all 
fall Ollt of the allther·cells 80 WI to reach tho IlligUlIUI. 
The lI'hQleCt\80 is perplexing in IlIl unpRmlleled de-gree, 
for ,'.c ha,'c ill tho same fto'll"E'r clabomte coutn"allCCII 
for dil't'(!tly OllJlO8Cd objects. 

That cross-fertilisation is beneficint to mOlt Orchids, 
.-e may infer from the iunumemble strnctufCtl IICfving 
for this purposo which they IJteSCllt; Rnd 1 ha"e 
elsrwht·rc Ilh()WIl in tho case of lIlany other groups of 
plauts· that tho benefits thul derin!d nrc of high 
import(lnce. On tho other hand, IICIf-ferlilisution is 
lIlanifl.'ltly ntlnlllttlgcolls in fIB far fIB it eUSUJ'CB a fnU 
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supply of seed; nnd we have !l('('n \lilh the olh<:'r 
British lIJX'Cies {\fOphryl which cannot f~rtilise them­
seh-es, how @mall 8 proportiou of their ftowen l)f"()(luee 
c.apsules_ Judging th~refore from the IItructure of 
the flo\\en of O. (lpifer", it seems allllOllt certain that 
fit some former pl'riOtI they were adnpted for ('ross­
fertilisation_ but that fuilillg to pf"()(lu('(l a sufficiency 
of se«1 tlley he<!nmc slightly modifif'llllO Il8 to fertili.o;e 
thelllseln~_ Jt i~, howe,"er, J'('lIlnrknLle 011 this "i('\\, 
that none of the pam ill question IIboll lIny teu!\('n('y 
to abortion-thllt ill the se,'('ml anti distnnt countries 
wllieh the plant inhabits, tho lIoll-e", 111'0 still oon­
spieuous, the discs 8till viscid, 'Ilid thc cluluides still 
retain the IlO"'er of mo,'ement ",hen the dises arc es­
posed to the air. Tho metallic points at the base of 
the lnbclhllll are Ilollc,'er smaller thnn in thu other 
species; aud if theso sen'c to attract insec13, th is dif_ 
ference is of fIOme signification. _\8 it cnn banlly be 
doubted that O. Cl}JI/er" WflS at fint ooll~lructcti flO Il8 

10 be regularly cross-fertilised, it may Le nsked will it 
en'r re,'ert to its fonner slato; ami if it does not flO 

reYert, will it \)e(.'Ome extinct? These qU08tions cannot 
be answ<:'rcti, nny more than in the cuse of those Ilialll8 
which lire now Prol)ftf,"ftted cxelush'ely by budJ:l, stolons, 
&c., but. wilich prodlloo flowers that rorely or never set. 
IIny IJCed ; aud there is reason to belic,'c tbat a sexual 
propagation is cJ08ely tUlulogous to long·continued 
self-fertilisation. 

l~inally .Mr. Moggridgc htu! showll that in North 
I ta ly OpknJ' a}JIjt:ra, aran1/era, Clracllnite., and ttdoptu; 
are connected by flO many find sl1eh <'1086 illtcrmctiillle 
links,· tlll"lt 0.11 scenl to fom"l a single species in 

• Ttw.rOlmlll.NlIJlLltratC'db1 'Ve.handlu"~n der Kai.ul. 
beautiful ""loured ,lra.JuglI in l.o!<lp. Car. An,\.' (X'oy. Act.). 
the·i-1 .... 01 Meu\on~,'p1.~3 \.0 tom.uu.I869. 
43:"'" in bill roemoir In tb. 
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1i('(,'Ord,UIOO \lith the belief of LiulI((,u8, IIho grouped 
thclll all togt:lher UUdl'f the llameof OjJ,ry' inMldijera. 
l i r. l loggridge further shows that in Jtaly O. (l.TUllijern 
ftO\ICrfl first, and O. apijera 11I8t, the intermediate 
forms at intenllcdiate periods; fi ncl according to Mr. 
O.wllden, the 8ilmc fuct holds good to 1\ ccrtuin extent 
in 1\('l\t. The three forms which inhabit J~l1ghmd do 
Ill)t seem to blcnd int{l ono another Il8 in JllIly,llnd 1 
!l1IIll'18Urt'(1 by :Mr. Oxclldcn, who bas closely nttcJJ(le~J 
I ~! thctIC pluuts ill their native homes, that O. araNtfera 
!Iud apijera always grow ill distinct spots. The case 
th('refore is 1111 interesting one, as hero we hn,'O forms 
IIhich mft.y Ix> aud generally hal'C been milked as true 
8j)('('ies, but which in North Italy hnl'C not as yet been 
fullv ditr{,I"Cutiatoo. 'rhe case is nil the more intcrct!t­
ing; 113 t he intermediate fomlS CUll hlll'dly be due to 
th(· ct'OIISing of O. aranifera lI'ilh apifm,; this hitter 
spceiCA being regularly self-fertili.o;ed Bud appnT(:ut lr 
ll"\-er vis itoo by insects. \\'hellICf 110 rank tho se\'cral 
((lrms of Oph rys 113 closelyallioo speci('lj or us lIlere 
y,nieti('fl of tbe IItl.me species, it is remarkablo that 
t1u.'~· should d iffe r iu a clmraeter of sllch physiologico l 
importftnct'!l flS tbe flowel'll of some \.Icing ploillly 
Wpted for seU-fertilisation, \\hibt tho flowel'll of 
others ore strictly adal)ted for cf08II-fertilisntiou, being 
utterly Iterile if 1I0t \'isited by inS('('t,,_ 

l/l'Nniniunl mQHon.-lm.-The :!l usk Orebis, "hieh is 
n rore British plant, is gel\erall~- spoken of as hlwing 
naked glllnds or discs, but this ill not strictly correct. 
The d ise is of unus\u~l size, lIe!uly equalling the llIUSS 
of pollen-groins : it is subtriangulur, \Ii th one .'lido pro­
luherant., and sollle"'hat rescmbles a distorted helmet 
in shu(lC: it is fonlled of hard t issuo "ilh the base 
hollowed OUl, and viscid j the OOllC resti ng 011 aud 
being CQ\'ercd by a narro\\' stri l) of membrane, \\llich i5 
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casily pushed aWRy, and answers to tho pouch in 
Orchis. Tho whole upper part of the hoi met 'lIlSWCrs 

to tho minute onll bit of membrane to \\hich tho 
candido of Orchis ig attachc<i. and which in 0llhrys 
is larger Rnd OOln"ox. \\'hen the lower pnrt of tho 
helmet is moved by IIny poiuted object. the point 
readily slips into its hollow bose, Rlld is there held so 
firmly by tho "iscid matter, that tho whole helmet 
appears adapted to stick to SOme ]lfOmincnt part of fill 
insect's body. l'bc caudide is short and "cry clastic; 
it is attached not to tho apex of tho helmet, but to tho 
hiuder end; if it had boon nttMhed to tho R])cX, tho 
point of attachment would havo been freely CX,KISOO to 
tho nil' and 1I0t kept (lam]) j and then the pollillillm 
when removed from its cell would lIot ]U1H) boon 
quickly depressed. 

'l'hi~ movement is well marked, Imd lICn'CiI to bring 
tho end of the pollen-mass into 0. J)roper position for 
striking tho stigma. 'l'ho two \'i8Cid diSCI! stand wido 
apart. 'l'here aro two trnnsverse stigmatic surfaces, 
mooting by their points in the middle j but tho broad 
lJilrt of enoh lies directly beneath each disc. Tho 
Inbellum is remarkable from not differing much in 
shape from tho two upper petals, and from not always 
occnpying tho samo position in reference to tho a.:o;is 
of tho plant., owing to tho ovarinm being moro or less 
twisted. This state of the labellum is intelligible, for 
a.s wo shall 800, it does not serve as a landing-place for 
insects. It is npturned, and together with tho two 
other petals makes tho who10 flower in some degroo 
tubular. At its base thero i.\l II. hollow so deep as 
Idmost to de8Crvo to be caUco:l a nectary j but I could 
not perceive any ncctnr, which, a.s I believe, remains 
enclosed in the intercellular spaces. The flowers are 
very small and inconspicuous, but emit Ii strong honey-

I W rI< f 



Cllolp'.II. IIt;nlllXlUlil MOXOnCUI$. 

l ike ooOllr. Th<,y &eem highly atlrncti,"o to in.8('('u; in 
a spike with only 8('I"en flo"'ers recently open, four hnd 
both polJinia, aud one had aaingle pollinium reulovro. 

WIl('n the first edition of this book al)pe8ro-l J did 
not know hOll'the flowers were fertili!il'(l,lJUtmy sun 
Gt.'()rgt' hlUl made Ollt the whole Jlroee~M, which is 
cxtn.'mely eurious and d iffers from that ill allY other 
On'hid kuown to me. ILe SIlw Y(\fiolls miuuto illsccts 
cntNillg tho flowers,I1IId bronglLt hOlll(l 110 len than 
\I\;.'IIIY-8('I"ell specimells with pollinia (~Ilemlly with 
only on(', but IOm("tilllCII \lith two) altaehNl to them. 
The.!(' iuil('Cu consisted of minnte lIymenol)ICm (of 
\lhi('h Tdrrulil"Juu tliapha14IIU was the oomlllouest), 
of Dipiero ami ColOOI)t('ra, the latter !>ting Mallhoda 
"""irolli,. Tho oue indisJlcllsublo I)()int al11)(>nfll to 
be that the illiK'Ct should be of "cry I!"nlflll aize, tho 
Illrg-(';It being only the n of au inch in I('ngth, Tho 
Jlollini'l lIero allm)"s aUnched to tho f!I\!UO 1'111.('(', 
!lamr])" to tho outer aurfuce of the femur of ou~ of tho 
fl\lnt l<'gll, ,md b'"Cllcnllly to the proj('CliQU formc·d by 
the articulation of the fcmur \\itll tho co):a. 'fht' 
cause of Illill peculiar Illode of attaclun('ut is auffici. 
elllly clear: the middle port of the Ill.bdlullI atonds 10 
c1,ISt, to the anlberAnd stigma, that illiIf'C18 alllAys cnttr 
Ibl' ""wer at on8 comer, bt:tw('('n thc edge of Ih(' 
lahellum find one of the upper pl:lllls; 11\(')' also almost 
811,,1)'01 el'lml in with tlu::ip' IJackil tUnll .. 1 dire<'tly or 
obliqudy lowanls the lflbellum. My lun Mil' iII . ."\'ernl 
IIhich lK>(!'an 10 crowl iuto tho Ho\\trs in a difft'N'ut 
positivI!; but they calile out and ehaug('(1 their posi. 
l ion. l"tlLuding in ei ther corner of til(' Ho\\er, with 
their i>aeka tUnlC'd tOll'nrua tho iabellullI, tllt'y insert 
th('ir hem\s alltl foro legs inlo the ahort 11('('111.1)", IIhil:h 
ia 111.'11\('(\ belll'cell the lIIO widdy 1I('116111U .. 1 ,'i~'id di8CII. 
I a;;c(·rtnined Ihat they had OC(!ul)ied thia position by 
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liuding three deud insecta, pcrmnnentl y glll('(i to thu 
uiiICS. 'Vhilst sucking tho nectar, which t.lkes tllO or 
three minllt(-s, the projecting joint of the femur stunu" 
nnder the lflrge helmet-like visci(l uisc on either .. ide; 
nnu when the insect retrenta, the disc exnctly Hts UH 

I\1l!1 is ghlCd to tho prominent joint, or tu tho snriiu't· 
of tho felllllr. Tho 1II0n'lIwnt of d('pre----..ion ill tht· 
(,lIuuicle now takes plllc\', (Iud the IllI1SS of polh:-n.~min~ 
lh(,11 proj<'Cts just i.H:>youd the tibia; 80 thnt the ill '«'Ct, 

when cnt('ring another HOll-er, can hardly filii to ferti­
lise the stigma, whieh is situated directly ix-nellth the 
disc on either side. 

Fi,.9. 

l'''m~rYLn \"111011, 0111'Il00 0ac''''I. 
f·"'DL .. ~orllo.<r • 

• '.'.Ia'e .. ln ... l.or; ... 
f. laboll,m. 

Perisi!Jlus t:iridi.,-This plant, \\-ilich 0011'8 thl' 'I!.ld 
name of tlwFrog Orchis, hilS been pl!lC(·d by UUIU)' 

ootnnists in the genus Hflocnflri(l or l'l.uanthelll.: hilI. 
,IS the discs nre 1101 !laked, it is doubtful "heth,·r thi~ 
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e1a,.,;iiication call be correct. The I'Q6telia are small 
IIn,l 'riddy IV'IJarntcd from each other. Thfl "iilCid 
matlo'r Oil the under side or the diile Corllli an 01"111 0011 
which is cudosed ",ithin a IImall pcmch. The upper 
Inembnme liJ ,,-bieh the cRudiele i ! attached is of large 
size rellltin>ly to the II-bole disc, and is Creely exposed 
t.) Ihe air. Ilerl(.'c probably it is thattho pollinin when 
remO\'e<1 frolll their cases do llot becomo depressed 
until, al "fl'. T. li, Farrer bas oi.I3CnM, twellh' or 
thirty minutes hlH'e elapsed. Oll'iug to this 1~llg 
ill((>l'\"lIl, 1 forlU<"rly thought that they did 1I0t ulldergo 
RII~' mO\'('Iliellt of depression, SUPI)08illg n IKllliuilllu 
t.) IX' atlll('hed to tho bead of nil insool, an(1 to ha\'e 
l)('('o)llle d('pre8SCd, it will stand at tho (lrol~r angle, 
H'rtically, fvr striking the stigma. nut from tho 
Internl positioll of the anther'cella, notwithstanding 
that they COIl\ergi' a little towards their 111)11"1' enUs. 
it i~ dil1icult lit first to see hOll' the pollinin when 
r('u\On~ll by in8C<lts aTe afterwards placed on the 
stig-rna; for this is of slllnil size nnd ill eitlluh.'(1 in the 
m[(\llIo of tho flower between tho two II-itlely s<'jJllrllted 
f<)stdin-. 

The eXlllnnlltion is, t helien', as folloll'iI, Tho ~ 
of the ciollgat('(1 lll.bcllum forms II mtht·r dt~'l) hullu \\ 
ill fwnt of the stigma, II.nd in thi~ hoi lull', butlltlme "'"{I~' 
in adnlllCO or the stigwa, a. minul<' slit·likc urifice (Ii) 
lead$ into a short bilubell necta.ry. 1Il'Ill.:e fill illst'Ct, 
in onlet to tlllck the llceltlr II-ilh \\hich the n('Cttlry i!~ 
fllll.J, would IUlve to bend down its head ill front of 
til!' bligllln. Tho Inbellum htls n me/linl rid~c, which 
""Hld Ilrobllbly induce an insect lil'oit to ulight on 
(,ither sid.·; but, ~'llparently to m,,:'.) sure of this, 
b,·.,;ili.,s the true nc(;Lary, there are tll'O SINl>! (11'11') wbich 
M'Crct ... drops of ueotar on ench side n~ the bru.o of 
the lubcllmll, honlered by prollliUClit odga, dir,octly 
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benenth the two pouches. Noll' let us suppose nn insect 
to alight 0)1 oue side of the ],lbellulll so as first to lick 
up the exposed drop of nectar on this side j from the 
position of tho poueh exactly oyer tho drop, it would 
l\lmost certainly get tho IJol lillilUll of this sido attached 
to its head. If it were now to go to the mouth of the 
tmc nectary, tho pollillium nUMhed to its head from 
lIot lun"ing!lS yet lMx.'Ome depressed would not tOllch 
tho stigma; 00 tlint there would be no self-fcrtiliSiltion. 
The insect wonht then probably suck the exposed drop 
of nectar on the other si(le of the laLcll11m, nnd would 
perhaps get another poUiniuIll nttnchcd to ita hend j it 
would thus be considcrnbly del'-lyed by having to \'isit 
the three nectarics. It would then visit otJwr flowers 
on the same pltmt, and afterwards flowers 011 a distinct 
plallt; alld by this time, bllt not before, the pollinia 
will haye undergone tho movement of de)lfcssion and 
will be in a )lroper position for effecting cross-fertilisa­
tion. It thus appears that the secretion of nectar nt 
Huce separate points of tLe InbclJnm,-the wide dis­
tance apart of tho two rostella,-lIud tho slow down­
ward movement of tho candicle without auy latern.l 
movement-are all correlated for the same purpose of 
cross·fertilisation. 

']'0 wl1l1t e"tc1lt tl1is Orchis is frequented by insects, 
IIn(I wlmt the kinds are, 1 do not knoll', but several of 
the flowers on two spikes, sent IlIO by the He\,. B. S. 
1I laltlen, had n, sing-Ie llOlIinium removed, and ono 
fl ower had both romovod. 

"'e now come to tlfO genera, nnmely, Gymuadenia 
amI Rllbenaria or J)latanthem, including four British 
species, which Ii/we uneo"ered viscid discs. 'fhe viscid 
matter, as before remarked, is of n. somewhat difi'erent 
nature frOIll tLat in Orchis, 0 llilrys, &c., aud does not 
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I1Illitlly set hnrd. The ir IlccUlries are swred lIith fKt 

1It.'t·lur. Witb 1'('~ I)('Ct 10 the uUC(JI'ered oonditiun tlf 
IIU' .Ii,;c"l, the III~t 'pt.'Cie;l, or PtriJylu, ~'ridi.J, i.s ill 
"II nlmUIt intermed iate CQn,litiuli. The fvn r fu llo" in~ 
~11('t'iE"I compose A much brokell s('ri\·~, In Gym/iU' 
d,·"j., ronOJlfta the \'icid -discg lire IIAnU" !lnd milch 
\·IUIl)..'lllt'(l, !lnd lie dose together; in G, fllbjda the~ 
;11\' I,·,~ t'!ong'uted, bllt stillll.]lproxirnat('; in 1lllbenari(l 
I«(...l;" the~' nre oml And (,IT lipllrt; And, l!\.llt!,-, in H. 
dd(J"o)"tl,a they 81\' circular lind UlII('h furthe r IlI)Qrl. 

GyJJ/liatknja roMpte<.!,-ll1 genel'll l nppenrnncc this 
"hint K'lJ{'mb/I" pl'('ttr elosel~' a true Ol\!uis. The 
I ~l"iuiti differ in h,u'illl; ll11ked, narl'l)lI. strap.shapt-d 

,Ii,,·., IOhir'u nrc II.! lung ,u the cuu.lil'ip.s (fig. 10), 
Wllt'n the Jlollinia are ex]iO<>Cd lu the !lir the cnudiclo 
j. IkpT\"~€!\/ in from thirty to lIixty sl'{'olldll j !lud iU 
II", ",,"terior surface of the cunui('le is s lightly hul. 
1"" t.'tL ou t, it elU8Cly clasJls tim upper mcmbrauous 
'IIrl;.(,p ,I(tll£, di"C. The Jtleclu'lli~m ufth ill lUol'ewell l 
"ill I .. , tlt'ij{·riLo ... 1 ill the last ehll lJter. Tbe elastic 
l!t1'('''']'; Ij~' IIhich IIie packets of pollen 'iTC !)auuu to­
:!d!lt'rllf't' unusually lO'eak,1WI is likelOLte thocastl 'fIith 
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the two following species of Habeuarill.: thill lI"all well 
~howu hy the state of specimcnll whi('h had boou kept 
in spirit>! of lIin('. This wCllknes~ npP;ITClltiy stunds ill 
relntiou to the ,iilCid mnlter of tho di..ws not setting' 
lund und dry fill in Orchill; 110 thut a moth with II 

])()iiiuiumattnched to its probosciJ> might bceunbied to 
,"isit s~'vend Howe~ lIilhout ha'"ing the whole polli­
nium dri,gged oft· by the first stigmll which \\'11.9 struck. 
'l'he two struIHhllpN discs lie close together, lind fvnn 
the urchcd roof of the entnlllce into the noct.lr\". 
They nre not llrotectOO, 11.9 in Orchis, by a lo .. ·er lip ~r 
pouch. 110 11,nt the 8lructureof the rostelluUl iii simpler. 
Whcn we come to trent of the homolog-iell of the TOS­

ldlulU 110 shall !ICC thut thi~ difference is due to n 
small change, nnmcly. tv the lower and exterior ceUlI 
of the I"Oi!wllutll rClIOlvillg thelllllo.,h·es iuto viscid 
Illiltter; "herenll in Orchis the ("xt('rior surface rettlins 
its early ecllulnr or IUcmbrallollJ> condit ion . 

• \8 the tll"O viscid discs fonn the roof of the mouth of 
the nectnry, and nre thull brought down llcu.r to the 
1,.00llulU, the two stigmas, inst('(I(i of being confluent 
ami standing benenth the roSWllum. as in must ul 
the 8Ix'Cio:.'S of Orchis, nre I'lterulaud scpalll.te. Thes..· 
IItigmll.ll consist of protuberant, allllOilt horn-shllp~1. 

proc('S.S(!s on cneil side of the nectary. That their 
~urf,.c .. s are reillly stigmatic 1 ulICcru.linoo by findin:::­
them deeply l>enetritwd by a multitude of l)I)lIon­
tllbe~. .\s in the case of Orchil pyramidalis. it is It 

]Jrdty cxperimcnt to push II fine bristle lit might int .. 
tho narr0" mouth of the nectary,lIud to observe hoI' 
ccrtllinly tho narTUW elongated \'i.'\Cid dilK·S. fonniug: 
tho roof. sli(·k to the bristle. When the bristle is 
"ithdmllu. tile pollinia adhering to its ul'per sidt· 
Itre withdl'll\l"U; lmd 11.9 the discs furm the sides of 
the arched roof, they "dhere IIOllle ... hu,t to the side>! 
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'If the bristl(', 1'1\('y then quit·kly become (h'pn..'S.'M"I"" 
'I..~ to lie in the l!8I!1C line \lith Ihe brislle,-onelt lilll.· 
.. n om,' ~id(', and th;:- oth.:,r vII the oth('r side; unol it 
Ill!' 1.ri9I1e, held in th(l 8<lm(l r."I,ltive positiulI, Uc 110\1 
il1"",rl('\1 into the nN'tary of !lnot her 1I0"'er, Ihe t"u 
,'lul!J of thc pollinia ncellnltel), strike Iho t"o prow· 
b.·rant sli~mfltie 8urf'I('~"", 9itlllll('\1 on each side uf lIlt' 
rn"mh of Ihc·ncctary. 

Th(' fluIII'" ;ml('11 9weet, 11.1111 the tlbllndll.tlt !leo'hlr 
III,,-ays ('(lIItnineU in their 1I('CIll.ries seems bi)!hly 
IIttm('tiw' 10 IRIJiduph'nl, fur the pollillin nre 80011 find 
"tf,-etlmlly J'('IIWH'U, P OI' inslum:<', ill 1\ 8pike lIith 
1i!1'l~-liH' upen flu\\el"", fort),-ollc ha,1 tlwir pullini,\ 
""UloW''(I, or ha,l IMIII"n left 011 their ~lif.(mtlS: in 
unt/titel' 81like with tifty-fuur tl,)nel'!!, thirt.y.sen·n ha.I 
Il(lth polliniu, Ilud jifl{'i'1\ IUIII Onl'IM.llliniurn, rem"I.',I: 
~"that onl), tl\-O flOWI'rij in th" "Imle ~pik\l lind neitl .. 'r 
1I"lIinium n.·mo\'C\1. 

:'I l y SOli (ieorgc ""Ill lit nif!ht to " bank "III'n' 
thi~ ~1)('('i<'H gru"~ pl .. ntifully, Hll(i !IO()II \·lI.ught Plu~i(l 
rhr!lsiti8 "ith six ]M.lllinill. P.!J'WiIIl« "ith Ihn.'t', .I mrili. 
l'J"!li'r/lA "ilh ih.·, lind TripluN/iI l'roHuLa ..-itll ""H'n 
1~)lIinili IIltncil('\\ to) their I'ruto"',j('itl(,~. I lilli, n.I,1 
th'lt he ul'lO euu;rht Ihe lir~t-nulll~~\ moth in my 
tlo1\er·h"l\n.II'II, lIith til\' polllllill "f this Oft'hill nthll·h.~1 
I" its prouo,.eis, bul lIith t\Jl Ihl' ]M.lllen-gmins "-'muH~I. 
nlthullghth(- f!'ln.I(·n is R1lnnrl!'l'ufn milt, di~tnnt frmll 
un~· spot IIlwTe th., plaut groll$. :'I1,m), "f thl' nIK)\" 
muth~ hlld on ly II Hin;.:le pollinium nllllclwd, IIOUt('..-hul 
IlIlcrally lu their I'rollO$CiuCII; ,uIII this ",lUld hUPI"'1I 
in erN)' {"t>I(', \lnl('~s the molh stOi,d dim·lly in frtlnt 
(If Ihe net'blry !Jml inS<'rlctl it probollC.'iH .. xnctl), I" ... 
!"('Cn Ih(' l"-O dilK'S. But WI tbe Jabt-1J1lI1l iii TKth,'r 
ImJtl.rl lind flal, 11ilh 110 guiding ridg€'S lik ... thO/!<· un 
the IlIocllum of Orchis ]rY'"llIJlid(rlil, there ill nothiJlf! In 
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"ulllpd moths to insert tllt~ir lJrobo!ICides symmetri(,'lll~ 
into the nectary, und there would Le no ad,'untuge in 
their doing so. 

Oymlladelliaalbidll.- Thc structure of the flower of 
th is spccies rescmbles ill lllost respects that of the 
lust; but, owing to the npturning of tho labcllulll, it 
i.~ rendered almost tubn[ur. Thc naked dong.lted 
discs lire minute and upproxinulle. The stigmutie snr­
rllces ure partiully laterui and di,'crgeut. The ncctury 
i;! 8hvrt. ilUd full of uo:.-ClaT. ~nu\ll as tho fl owers are, 
tlley seem highly ailmetil"e tv in8~.'ts: of tho (·ightccn 
1(lW"er flvwcrs on 0110 spikc, ten had both. lind SCI'en 
had 0110 l)Olliuiulli remOI"l.!d; Oil somo older 81likes all 
thc polliuia h,ld been removed, except from twv or 
thrro vI" the Ilppcrlllv~t flowcrs. 

Gymlladenia ()(lorllli38ima i..,; Jln inhubitant of tlu;, 
.\1 1'8, lind is said by Dr. H. :\[uller- to rcselllljl(l in 
ull the above ehurncters 0. (.'()IUJpsetl • .As the flowers, 
Illlieh liTe pnte coloured and highly perfulllcd, urI' nut 
,-i~ited by bntterflic~. he lItiicI'C8 tiult they ure fertilised 
('v'lusil-cly by moths. The North Amcrican G. tri­
MlIllltll, described b\· Professor _\8(1 GfIIV.t (lifTers in un 
important 1I1111llleT 'from the fureguing species. The 
authcr opcns in the bud, and the pollen'gruillq, "hidl 
in tho; British 8lK!Cics arc tied togethcr by H'r~' "/"Ilk 
threntk are here much more J!l(:uhcTent, ,11\,1 $Ollie ill­
\'Iri"bly fall 011 tho tllO 8tigmus and on the linked 
l:l,\llliur tip of the ro~tcllllll\ j nnd this latter pnrt, 
,..trange to 8(ly. is pent"tmted by the poll(·I\.tuLes. The 
/lowers nre thns sclf-fertili>!C<1. NeH.'rthclcSl;I,ulIl'ru­
f(,''IOr Urny a(lds, ,; nil the arrangclllents fur the remonli 

If;;. ·~.Iure,' u..'(O. ~I, 18,1, P. 

f·Ameri,.."J"umal"fNo;enw,' 
... ~L 11.,,; ... 1S6~, p. I~G, and f""t· 

I W rk f 

m>l,;p. 20;0; an,I",l.l<ul"i.IMk"l, 
I'.~:I. In \1 ... I.Ucr '"'I"" he 
.d,I •• omere'Darl<.ooG.jI ..... . ,,'\ 
"io>ro. 
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of the pollinin by insects, including the mOl'emcnt ,,/" 
{lcpression, nrc liS perfect as in the spccies whid.l 
Jepend upon insect aid." Hence there ClIIl be little 
douLt tlUlt this species is occiisiollillly cross-fcrtilised. 

Fig.H. 

G«.n,h.r..,..lI .. 
d. d,,.., ur ""lIiaium. 
... tlgmK. 
H. D..,lary. 

;'" r::;;~u~~.Dl!<:'Bry. 
.\. t·lo",.r.i.wc<! i. front,""ithall 

,hooepal."nd j>elnl. ,omo,..,11 
_""pI Ih. I"bellum with it. 
neOls'y,whiehi"uTno<ltoone 
,hi •. 

1J.. Apol1lnium. (Thi. loa, h .. >.II>· 
a .urlid'Dlll.1.n~.led.I'J""''''' 

:.·~;lM:~h~:~~'h~~~.!.""!i""l 
C.Diag"'''', g;"I01: n ... llou 

through the .. i.d,1 Iii.." tl! 

~;~~h~,~· ,"S"'~~"~h' :":~di~~" 
Thcvi.-oid,li..,i,formcJof un 

~n~~:~.;:'~~~~"b:·~~~!I~. I"y'" 

IfubelUaia or Plalanlltera chlOl·allllla.-'!'llc pollini;l 
of the Lnrge Bntterlly Orchis differ considerably from 
those of allY species hitherto IllclltiollCd. The tIro 
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nnllipr-t'('lI.i nrc IK'pllmted from ffi(·h other by It lIidl.' 
~pn('{' of ('()nn('Ctin' IIIl'lllhmnl'. IUlII the pollinill llT(' 
eu('lrllW'fl in ft b8cL:IIllnl ... 1olling I',)o>ition (til!'. II). Toe 
\'i"l'id <Ii,," front N.t'h otbeT. all'\ .. tallil ill .dnmCf' u( 
the· iltigmlHic 8una'.... In (,.,n""1tll'lU'(' of tllt'if fOn\'lIrd 
Iw<ition, the camli"!!,,, allr\ 1'01l"n-lIlu_~~ liT(' much 
(·IIIII)::'lllpd. lMh \ i;("i,1 di"t, i~ ('i"-lIlnr, 0.1111, ill tllf' 
(,.,rh· hll<l. oon~i~1A of ft Ina..-"~ of ~·II.;;. of lI'hidl tbt­
{'xll'rioT Ifty('~ (all.~\IIt·rinj! to th,· Iii) or poucb in 
O",hill) n-'IOhc thl·IIl~,.Jr('ij into /lllll('lIi,'c mlltlRr. Thi~ 

mnttl'r 11lI! thl' ]I/'I.)p(·rl), of rtulJlining- IldlH'tlhe for III 
k1L~t t,,·(·nty-rour hour<! lifter till' l)()itiniuUl hIlS been 
rellJI)H>tl from il.>l edl. Thl' diO(., ;'xlenmllv "')\-"f('(\ 
lIith " thick IlIp·r of adh("lin' UlIlUl'f (1Il~ ti~. C, 
lI'ili('hHlllml!BQthatllirlaW·rof\'if!.('iti mnU(·ri~I,.. .. lv") 
i~ prodll('('(1 on it~ ollPollitl' nml \·m!>N"ld''Il sid(· int,) 
11 short drum-likl' proieel. Thi~ )f'(liccl ii ('outin1l0u:­
with th(' IllCmbrnlll)lIi1 portioll of th(' disc ami is fvrlll!.'!1 
nflhOI8UlO li,;,j\ll'. Tho candide of lill:' l)(IlliniuUl i ... 
uUllehcd in n tmll~H'T8(\ din.'('lion to the ern!Jt.·ddl.'tl end 
of the j)f'(lil'Cl, lind itij ('xtl'('mity i~ prolollf!''l.l, !Ula Ocnt 
mdillll'ntary tail. jUlIl h('~'omllh(' dnlm. Tho enudic\.· 
i~ thus uniled Ii) tlil' \·i~id dillC in Il n'ry diff~'"-'nl 

lluu\U('r, ami in II plnn!' Ill. ri,l:illllnglt'S, to \\hllt occurs 
in Iho oilier British Orchid~. In tho short drum­
like 1l('(licel, 11"0 ha\"(l a 8mall d('n'il)pment of till' long 
l'lC!fli('ll'lor the rostellum, 1I-liieh ill 110 oon~piellollil ill 
1111111)" Yand4'tl!, and 1Iilie\t oonn('('ts thc,-i~i(1 tli~ 1Iitll 
till' tn\(\ l'amlic\f'S of Iho pollillin_ 

The drum-like 1)('(1iC<'1 is of th!' higl14:'>It imporlilDl."t', 
nOI 'lilly by rcn'1t'rin~ the ,-ilK'id dill(' 1111)1'(' prominent 
and mol'(' lik-eh- t., lIiek to th(' f~ of an jllllN'l ",-hilsl 

ill!l('rtill~ its j;roLollcill into tho lI('('tafY h<'nt'llth lilt' 
lili~mn, LuI. on IIN'tJlUlt of it& power of !'ontnlClion. 
'1'h(' IlOllinia lie inelill('(1 bftckwaM in their cells (see 
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lig .• \), al)()\-e and 80me way 011 eAch ~id(' of III(' lit itt· 
mAtic surface; ifauached iUlhis IlO8itioll 1(1 Iht, hcu.] 
"f nu insect, the illl!CCt mi:.:ht ,iilil any 1i1lmbt'r "f 
n()wel'S, and no poll('11 woult! be left on till' I<ligml!.. 
But tlbsen'e llhnl tnke~ "Inct': iu II f,'l\'s('t'1,)Jul~ltfkr fhl' 

imH'f eu,! of tht' drum·like 1l('(licel h/UJ 1)('('11 n·ulOH'C1 
frolll its Nnl)('l'iI\1'l1 position lind ('xll()~,,1 h' lilt, nir,OIIt' 
~i,I(' of the .lflllll ('QUlmets, 11m] thi~ ('ontmOiUII 111'1111'" 

th(' thiek end of Ihe IJOllinilllll iU\\lIrd~. l<O lhllt tilt' 
,'anilide Ami thl' ,iJj(:id surf,l('(' of llit' dill(' fU'f' 110 luugt'r 
Il.ItrR\ll'l. lUI th{'~' '111'1'(' at finll. ami III! tlit'r an' I'(-pr.,· 
..... ·nt('(1 in ttl(' II('('li,m, 6g. ('. ,\t th{' 84mI' tilll{, th.· 
,!runt rotlltCllthl'1.H1E'h nenrly a (illarter of Ilcil'(-I(-,autl 
Ihi~ moyCli the ('uIIIlic!c dOIl-nlllll'1.\iI, like the hand of 
I!. (']o(,k, d('jll'('~ing the Ihick (' Iuluf the polJinilllll tlf 

nU\"~ of po\lcll-grnin.. L et UII IIlI jlpO!\(' tllf' righl.lulUd 
.Ii ...... to be affix('(1 to the right side of au iUo;{'('fll flU't\ 

,\lui by the timt' requil't.'d for tile ini!('(·t lu ,-i~it 

IIllother flowl'r on IlUother plnnt. Ih(' poll.'n-ltt'urintt 
"1141 of the p'JlliniulU II-ill han' Inm'('(l dUII II\\lIT,I~ 
nwl i1lW81'dA, ami lIill now inrnllib],' 8trik(' th(' .. il\(,i.1 
~urfllce or the ~tigma. ~ituated in' tht' middlt' of Ihl' 
Howcl' benealh find bt-tlle-en the 1\\0 IUlthl'r .. ('dl~. 

The liule rmlim('ntnr~'I<lil or 1111' ('nu/lid., (ll\'j('dinlt 
Ix-yund Ihe drullI·like p('di('(>1 i~ nn inIN'l'ilting pvint 
til 111(11)1' who I)('[io,'(, in the Itluditil'nlioll of Hl)/'{, it'll: 
fur it sholl-s 118 that. thl' di~ hlL~ UN'II (~lrri(~1 n liltl" 
iUllnl'd", ami tl.nt primordially till' tilt) diiK'sslool (,I('n 
~Iill further in pd"nlWt' of Ill\' stigmA- than th('~· do 
,.1 pn'$ent. W(' Ihus l{'flm tluH Ih .. parenl.furm air 
)If1)'ll'hed ill this I'f'!Ij)('et tlu' stfuNIII'C of Ihllt ('xtl\l' 
"rdil1ury Orehi.l, tl ... l1(1f1ll l/!'ll 'JI(J(.'i()f{t or tl\(' ('nl)(' (If 
nood IlojW!. 

'I'hl' l'('llIarkablt, I('ngth or Ihe lI('('tal)-, ('Ontlli ning 
much rl'f'e n~lar. the while rolonr of Ihe roll~l'i(,ullu~ 
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!lowers, and the strong sweet odour emitted by them at 
night, fill sboll' tbllt this plunt del>cnds for its fertiliSll­
lion on the larger nocturnlll Lellidopteru. 1 hu\'o-' 
,)tlen found spikes lI'itb IJ.hnostHll the pollinia remowd. 
From the Internl position ,lilt! distullce of the two 
viscid discs frOUl c,\ch other, tho sallie lIloth would 
gcnomlly remol'e olllyone polllniulIl tit a time: UII\\ 

in Il spike I\,hicb had not as yet been wlleh vi~iter\, 

throo flowers hnd both pollinin, ami eight flowefs hnd 
'!Illy one polliniulil removed. From tho position of 
tho di8CS it Illight hum been anticipnted thut they 
would ,ulhero to tho side of the head or fllce of moths; 
,ltH\ )Ir .. P. Bond sent me II. specimen of llade/w, dwtirul 
lI'ill1 one eye covered anc\ blinded by Il. disc. iUld a 
specimen of Plusia v. aUJ'euIII with >\ disc attacl.u!d. to 
tho edgo of the eye. Mr . .i\[arsh,lll- collected twenty 
$llCeirllclls of Oucullia umbr·(!tica 011 lin islaml in J)cr­
lI'cntwnter, sepnrated by lll\!f~a-ll\ile of wuter from <lny 
spot where J{. cldo!'alliha grew; nevertheless, seven of 
These moths hlld the pollinio. of t.his Orchid IIllixed to 
their oyos. Although the dises nl'O so adhesive th'l1 
,tlmost nil the pollinia in n hunch of /lowers which \\"us 
cllrried in my huud lind thu$ shllkcn \\·ero rcmon~d 
hy IIdhering to the IlCmls or sepals. yet it is cerlnin 
that Illoths, probably the smaller SllCCicg, oftell \'isi t 
these flowers withont removing the pollinin; fOf on 
\'xfllllilliug the discs of a illrge 111ll\lOOr of polliniu 
whilst still in their cells 1 foulld minute Lepido­
pterollS scHles glued to them. 

'l'he cause of the flowers of vuriolls kinds of Orchids 
being COllstrneted so thnt tho p.ollinia are nlwnys 
,dl1xod to the eyes or proboscidea of Lepidoptem, finol 
1.0 the lllll;ed forelten.ds or proboscides of Hymenoptera, 

•. :s-.. ture,' Sept. I~, 18;2, p. sna. 
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nQ dQubt i. that the "iscid di8C8 caliliot adhere to 
It scaly or wry bairy ,uriae<!; Ihe 8(:alcs tlJ(·m.selvet 
being Cfi8ily ddachOO. YariatiOIlS ill tho Itruclllre of 
th<} flO"er O1f an Orchid, \ml(';18 they led to the ,"iscid 
discs touching 80IIIe p6rt of the body of Rn iJUC('1 
nhero they wo.1uld remain firmly Rttllclied, "ould be o.1f 
no~('r\"i('e, uULau injury wtlie plllllt; and CVu8('(lueu lly 
91\ch HlriutiOIlS would not be preil("TI'ed !lnd perfected. 

JI,.bell(ll·ill biJolj(l, or Lester Btltterjly Orc'lis. I Inll 

Rnlu .... that Ihi8 fo.1rm and the Ill8t Rre oousidered by 
:l l r. Jkntham allli by SOlllO other ootlllli$u as mere 
\'uri('ti('l of oneallother; f01r it iSllllid Ihat iUlcnuediutc 
gradations in Iho position01C tho viaei" di!l('l1 O\.'('lIr. 
tint we shall immediately lICe tbnt tho two (tIrlUS 
diif('r in a large number of other chanlct('~, not 10 
mention gcuerul aspecLalld thostati01ns inhauited, \\-idl 
which 11'0 lire not here t'ollC(:rnOO. ~houl.1 thete t"'U 
f()rm~ IX' hereafh'r pro"e<1 101 graduato into cnch other, 
illllt'!)('!ltlcntly of hybridiso.tion, it "ou ld Lc a remarkllul., 
e,l'!(' of \i\rintion; und I, for one, should 00 tlil much 
pleilSN\ ft.lI8urpriS('(iuttheffICt,fortlll'iJ('l"0fnrlll!l 
l..'('rttlinl,· Iliifer from one another more llmll YO DIost 
species lx-lllIIgi llg to the Mmo genllS, 

Thc ri .... ·id dilJC8 of the J..csso'r UUU('rfiy Orchis lire 
(0"11.1, nnd (Q(."(l etlCh other. The,' 8IlI.ud fnr dOS('r 
to.1gelher thnll in the 1ll8t 8peciC!! j ~ IIllldl SO, thnt iii 
the bud, when tbeir surfaces are cellular, til(')" almosl 
touch. 'riley are n01t placed 8O low down r(')atiH.'ly 10 

the mouth of the nectary. The ,i.8Cid mntter is of 
1\ 8011l(·what .Iifi'erelll rhemiCIl! nature, tiS 8howil by 
its milch greuter "iscidity, if uftcr IHH'ing bet'lI I01ng 
dried it i8 m01istenoo, or ufter being hpt ill IIcllk 
spirilil of 1\ inc. The drum·like 1)(;(\iee1 CtlU hurd!y 1.0<' 
1II1id t01 00 pretent, but is represented by a IOllgitudinul 
ridge, truncated at the end where tho caudiclf' is 
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ftttach('(l, and there is banlly a H'8tige of tbe rmli­
mentary tail. In fig, J:l the diliC" of bOlh ~Iltti("" 

.". IZ. of lil(' 1"'OI>er proportion .. 1 

~ 
8i~,a!"('!"('pl"('ilt:nl('(llIosse..-1I 

II \"('rtically (rolll uoo\-e. Thl" 
pollinill, afU:r 1"!.'llIoYil.1 from 

n. !~~ an.! ~U~. ;I~ ~:~:: ~!~~'l::~;ll~~ ::~~ll~' t,::~ 
... ~tAa. _a fro", ~""~~. sp('(·iC'8. III bolh f!)rlnS tIlt" 
~~~~~r:::.,,;.·lik'podi""! 1lI000emrnt is \\·(·n 8h01ln J.,~' 

A [Ij", aaJ eo-..J ... [e of 11. boi- rcmo\'in~ >l pullinium br tll(' 
f,J;',_·( .... w~... thick end wilh It puirof pill-

('I.'n<. IUJ(1 huhlillg it under the mi<'rolk.·()I)(', when tbe 
plnne of the \'iscid disc will 00 l!I.'(·lI to more tbrouf!"h 
1111 lingle of at lenst forty-he de~N't"II. 't; he camlielt'll 
or 111(' J .('iI8('r nutt~rfl\' Orchis al"l.' n,I'lti\'('I" ,"('r\" m\\('h 
"hurt(or !lHIU in the other spl'Ci('!l: lh(' liitl(' jIHCkets 
uf pollen are shorter, whitl'r, lind, in ft mlltUr(l fluwer, 
sepfHato much moro 1'CI\, lil y flVm 01\1' flllot hr r. J:.o.st ly, 
tile stigmat ic surface is dill~'r,.'"ntly Billiped, being more 
plain I)' tripflrtite, with twv luteml prominences, Bitu­
uU'd beneath tho viscid discs. 'l'h('8(l promineu('e8 
l"onlnlCt the mouth of the Ilt.'(:tflry. mflking it BUJ.,... 
(IUudnmgulnr. liencc I cnnnot doubt tlmt the l ..arlXer 
lind Lc:8:s<>r Butterfly Orchids fiT(' distinct BI)('(-it'll. 
mu~kt'(1 by close utemalsimi larity.-

_\~ IJOOn as 1 had exnminro thc 11TC$Cnt Sllt'Cies, 

• A"t'N'<lInJl(lv Dr.1l llijUer, 

~:t::]Z~', ~u,~!"~"~:~ ~(~~ 
04iU"U. ~r U,>e",,;nRru.uoell; alit! 
10" fully ~JI('- _hb "",II,., II 
",,,.1 00 ","k~1 _I opot'illeolly 
dillin""fl'l'lO" I'. "' ........ .uk. Dr. 
ll "n~r ."' .... 1t...1 th;' lalle. 
·t .. ..; ... li.O)OIIJI('('t.OO.hy.OIe ..... 
~ tcl'l<loUUN _i,h _boer rorm 

"'hl~lo h' Oe"na"y 100 e-1I...t 1' . 
/)i/ol'". li e lIi~ ..... very full ~."I 
inl('rel\inlCu.; .... "1 0(1./0 ...... fLa-
loUllyo(t .. OMth ...... lOrtnluf 
l'I,"a'd ........ . '~loI>bd'.I""'t"re 
ill ",1.1i"" I •• thel. nlanO~r of (er­
l,h.U.,n: · \ 'ffl ..... U. d. Sa •. 
'·c~i". r. I',. lib. u. W ... lfal' 
~ . .u~.I II.~·oli'\~.Ild.pp. 
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I felt (.'onl'inced, from the plx-ition of th{' I'iscid diiw~, 
Ihnt it would he fertilised in n different mnllller frolll 
Ih(' Larger Uuu('rfly Orchis; find now, oll'ing 10 Ihl' 
kindlle83 \'If ,M,r, F. Bond, 1 IUII'o exnmi n{'d two moths, 
IIlImely, A!lroti8 ~ylIHiI nnd ..tnaiti81I1arJiata, ono with 
Ihrt>e pollinia, nud the other nilh fi,'e polliuill, 1l1t3C'lwd, 
11111 to the eyes IIml side of tho face as in tho In ... t 
~liN'i('<l, hut to the base of the probo&cis, l may 
r,'mnrk tllnt the rollinill. of these two apeei('t of lIaoc­
Mrill. n ht'll nttocbt.-'il to lIloths, {'lUi be distinguished At 
II glnnCl', 

I'rof(>8lo,lr .\su GNly hill! tlellCribell· the structuro of 
no k ... ~ thnn ten Amorieall 8peciC!l of Platmllhtrll. 
) If>"t of them r<'S('mLie in their m.8nnrr of f .. niliillllioll 
Ih(' 1\1'0 British species: hut iIOme of the species, in 
nhieh tho viscid diill1l do IlOl slaml flIT HI)lut, h6,.e 
('nrionll e"ntrinilleefi, Bueh' as II ehallllt'llrd Illudlum, 
I'lteml .'lilil·ldll, ,\"e" eompdlillp; moths 10 insert Ihdr 
pnlu.l;I('id(1I directly in front, p, }!()()ke-,.i, Oil thl' olh('r 
IUIIH I, diO'('nI in n "{'ry intl'resting- m,lnll{'r: the IW(l 

l'i>l('I,1 di'K'lI stand lI'idely 8(01"lmted from Meh otlll'r: 
l'ono;{.,(,)Ul'lltly II. moth, IInl~ of A'iglillti(' ~izl'. 11'0111,1 lit' 
uhl(' 10 Slick the Co:Jjliolls ll('(!t!lr lIithout h:lUchiug eillwr 
,li~e : hut this fisk is iiI'oidNI in the follolling mann(·r: 

tlU' ('('ntmlline of the stigma is prominent, lind the 
IlIhE'ilulII, ill,.tead of hanging dOlin, II1l in m06tof tile 
oth('f Mped~, i~ ('Uf\'(!(! uJl\\,llrd~, !IO lhllt the front of 
the nOller is mnde 8OmO\lJmt tuhul'Ir and is di"ided 
into !lllln'S. Thu~ n moth i~ compelll·d to go to the 
1)1It' or Olher side, Ami its farr \\'ill alm(lI;t certainh' he 
hrought into eontllt't with one of the dif!('ll, The (Irum 
,.f the pOJJillilHII, whon n'1II0yed, eontmcts ill the 
~llIlle manner Ill! 1 hn,'{' ti('!«'ribed under p, (hioraNtJ,lI, 

·'.-\tM1'IMInJon .... 1 or ~ieto~;yol, In;., 186!!,pp. 1t3,2!19, 
.'''142I,."d,'ol.nni.llIG3,l',~'2. 
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l'rofeMQr Omy h1\S 8e('n a bunerfly ,Xisoniluleo, from 
('anarla lIith a poiliniulil of t1liJl SIM'Cie. nllll{'h('O.l to 
ench eye. In the c!\Seof P.jla!v:., moths nre comjX'lled 
ill n different manllcr 10 cnter the nectary on one ~ide . 
• \ UMroll but ~trong protubernnC(', ri~ing frolll the oose 
or the lnbellum, projects upw.uds alld OOckwanls. so 
IUIlllmoet to h.lIIcil the column; thus the moth, being 
fOI"('cd to go to cither side, ill nlmO!!t sure to II ithdraw 
one of the Yiscid discs. P. l.yperoorea lind dil«tatlt 
lm"e ~n regarded by IIOme botimi~ts Il..~ n,rietie. of 
the same species ; lind ProfC8!l(lr .\sa Omy say! that 
he \I·IUI formerly teml,ted to OOllle to the sullie 0011-

clllilion; but 011 closer e:lllmination he find", /..Jeo;ide. 
other chnmcters, a remarkable php.iologklll diffCr('nec. 
namely, thnt P. dilatata, like its congeul'rs, requires 
insect aid and ('annot fertilise itBclf; nhilst in P. 
'.yperOOrta the pollen-mruaes commonly filII out of the 
8lltlil' r-cdis whilst the flower is "I'ry young or ill lllld, 
and thua the8tigma isself-fertil i~l. Xevl'rtill'lClIS, the 
\'arious structures ndaptcd for cT08l!ing are still prescut.-

The genus Bonatea is dOflClyallied to Il ilbenarin, 
8ud includes planl8 hn"ing nn extrnordinRry structure. 
Borwtea .ptJtiOM is an inhabitant or tbe Cnpe of Good 
J lope, nnd blLS been carefully dcscribed by llr. Trimen it 
but it is impossible to explain its 8lnlcture without 
drtl'll·ings. it is remarkable from the manner in whieh 
the two Btigmatic surfaoes, lUI 'IIell All the tn-o "iseid 
diSCI!, project fur l}ut in front of the 110wer, and from 
the colllplex nature of the lnbellum, which consists of 
8C\'en, or (l rl.loobly or nine distinct pnrts Ill! fused 

• Mr. J .MantclWeal .. b ... 00. 
tcrlb"d(·Joum. !.ill. 800.. 1.101.' 
"<II. JHI. ]871. p. ~7) the IUctI>od of 
r",til_tiono(l ... " Soutb Arri""n 

~1:~OI!.01 ~!!:.~bl':}rom-tb'! 

p"llinh"lOtu"t1el")..'f,ing.!'y'Il/)Y~_ 
m':"'lor~h.nlC" or ])Qoit,u" .. -l.en 
remnftdfrotntlo .. i' ........ 

f;Juun,.Liou.i'We. llot.'",,1. 
iJ.]8G$,p.l~. 
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hJ;.;Hher. .\.s in-Plata,unera Jat'(J, there iJ a proceM 
III the bllse of the Illbellum ","bieb compels lIloths to 
I·mer the flo"'"er on either I!ide. 'J'be nectary, accord­
ing to Jlr, Trilllen and llr, J, .1Ianscl \reale, dOOll not 
"milllin freo uecUir; hut tho latter uutlJor belie,·cs 
thllt the liuue of which it is composed tastcs sweet, 80 
that moths probnbly penetrute it for the 811ke of the 
inH·r(!l'lIuluT fluid. Tho 1)(Jllinia are of IIstonishillg 
length. 1111(\ IIhelt remo\'oo from tbeir eUllCS hang dOIl·u 
mt:r..ly from the \\eiglJt of Ibe 1)(Jlien-mll&>Cs, find if 
1I1111.·ht>d to th(· hearl of an insect would be in a prOI)Cr 
I"",ilion for adbering 10 tlJe stigma. )Ir, Wcale has 
liI"·,,,i* dNlt'ribed somo otber South African specit'8 
uf lJ.mat(·a.· Thell6 dilfer from B"p«I'a.a ill I""'ing 
Ibdr 1lt'(:larics full of nectar. 11 0 f()und a slIlall 
IJUtt('rfly, P!Jr!J~ timo," I)('rfectly elllbRrrtL~ by till' 
nmllber of pollinia of this ilonat('ll. attached to it!! 
~lernl1m," Bllt he does not sJ)C(·ify whether the 
~tN1Hlm Wl18 naked or co,'ered "ith SClIICi. 

'1'110 &nllh African genera Oi8/1 and Disperis nre 
phwt'd by Lindley in two slIb-tribPa of tho Oplil'('ll'. 
TIlt' sIIJI.·rb floll-en of DilJa grlllu:lijora ht,,'e bee-n 
dNCribcd and figured Ly )lr, 'frillleu.t The pueterior 
~"ltlll, iusl('Il.(] of the laLeUmn, ill den'!olletl imo a. large 
n.'Clary, In orderthnt inS('('t!! llIay n:uch the eopiously 
~1"rc.1 n~tur, they IlllIst insert Iheir pruLolicidcs on 
either side of tile COhIIllU; alld ill ne{'Ordllll('C with 
I hi~ fnet tho viscid d iscs are turned outWllrdS ill 1111 
,·"trnordillllry ll1imuer. The polliniu nrc crooked, lind 
\\1u·n rclllov(:d bend dO\\l\w>l.rds from their 0"'-11 weight, 
Solthnt 1I01lIo\·t:mentisnceessnryfor IJiflCiugthclIlll('\vCJ 
ill ., I'l'Oj}(' r position, Considering tho Inrge sUJlply of 

·'J,,,,m, LIDD_Soe.lIoI:\-d.. t'JODm. UD""s....._ Uot:rol 
~. p. li'l. ..ii. lbG3.j" lit. 
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lI('Cfar RIllI tbat the 11011':1"11 are H'ry l'(lUljl)i('U<III~, it 
If n'lIIarkfiole tllIll thl'Y IU'- mrdy ,·isi' ... .J IJ~ illM!(:ti!. 
\l r. Trimen IHote to IIlO in ItoG-I that he had latel~' 
!':>;nminctl sen~llly .. dght flo"(,Tt!. ami ou l)' l\1-dn! uf 
Ih(,.;I' had Ollt' or hoth I'0llinia h'UiOI,'(i b~' insect .. , 
uilil only til'e hnd poll{:11 un their ~liwnflll. li e does 
liut know what illSt'CU O('('llsionlllly (ertiiiJ;l.l the HOlier!!: 
but )11"11 . .Harber lulS 1II0rt' thlll\ once ~· .. 'n a largl' fl~. 
Rlli\~l lol30.lmbylil11, lIith till' poll illiaof lJil'd po/Y!JJ10id,,_ 
IIthll"l1t~1 to the bllacof il" proboscis.. )Ir. ""~lllt·BIIlIl1l· 

tllnt 1). macrantJ,ad in'(lf!I (rom D. !JrtHIII~"ol"(lnlld ('{mw/a 
in I,ruduciug ph:nty of 1I(>(!(1, nntl is Tl.'llI1Irkuuie frolLl 
()ft('11 ((,Tliliaing itself. Thisfollulls fmln ';/l,"cryslig:lll 
jl'rk, "hen the flo\\{·r is f\lll~ (>.'( 1'11,".1('11, lu!ticing h. 
,·ject III(' )loUinia from their" idely opell IInther-CIii!(~. 
lind 10 bring Ih;:Olll inlo ."Ontaet \\ illl Ih(· IItil!IIlH. 
'I'I\i, in nll.tll1"6 i, nllt lIIh.Admu thl' ('I\!j(",a, I hlllt' 
rq >eatcdly found !l1I1U)" flu"'(,,,, Ihus fcrtili!!t"'I." Ht· 
b'lIi, ho\\c\'cl', no ,IOIIJ.,I th'\I til!' 11t .. "e", 11.1"6 likc\\i ~, · 

\·Tt)@lj-f(·tti li,cd 1.1\' nocttlrlhll insecl~. 11 0 utld, th", 
I). gforld(/I(m, ill' lJeillg 80 seldom fNtiJi84Xi by in,;/'\.·!._ 
"ftl'rj II eaac liko thnt of O,Jlf!l' IllllteiJfTO; \\hi l~1 
n. JflatrtINt/UI in !x·ing often 'i:lf· fcrtilillcd d",~·h· ,'<)r· 
r.:·~poudil ",ilb UJJ,ry' l)1'i/",,; but thiil InUl·r lIill'(""i,.~ 
~~milIO be IU\'Iuinbl" !le1f·fertiJi!!t'ti. 

L'btly, )11'. \\'1' .. lo·llIIiI dbleribed,t 11., f'il' 1111 II\' (.'\.1111\1 
mul;c out, tbe 1Ill!IlliCr in "-hicll a BI', .. '(· it'li of Di~pcri~ 
M fer lilised Lv the Ilill of inSC(!ts. 1t detK!TI('1I noti,'" 
lilRtthc [,1lx-lillll\ IIml 111"0 IlIternl !!CI}IIIBof this plnllt 
...... ·f"('lI'neclnr. 

We hll.\"e 110"'- lini!>hed with Iho 0l)hrell'; but belo~ 
pt\..~"illg Oil to the fo llo,nng tribes, 1 "ill I'CCal)itlllnt~ 

·· J''''I"II. l.illu.&''. UoI..'Yol t ·J .... m. l.inll Soc. UOI: 
~"i 1~71, P. t S. 1,;;.1871, '" n. 
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the chid facu ,,-ith respect to the mO\'cmcntB of thl' 
IfOUinia, 1111 due to the nicely regulated contraction of 
that small IfOrtion of membrane (together with tlil' 
IlL-.dit-e1 in tli(> cue of Habcnarial lying bI:'tll"~n til(' 
layer or Lnll ot adbesil'e matter wid tllo extremity uf 
tho candide, I n a fell" CII.iII-'il, hO"'cver, WI ,,"ith 110m,' 

of the SI)('(:il'8 of J)iM !lJlti IJonntt'u, tile Cllndiciesllllell 
r"lI\owd frollIllwirceilsdollot ulltiergouny mOI'elUent; 
thl' "eight of the lfOlIcll-mn~ dullieing- to depl't·,.i 
Ihem illl\)ll 1)1'0IX'r position. In 1lI000t of tho 81X'Cies of 
Or('hi8 tht, sti;';lUuiiesdircctly Uclwath 1Ii(l jU\theh·dl~. 
,\lI,1 the IJoOllilliu ~illlply lIIo\-e Io:rtically dO",II"!lI'II~ 

III UI'I'/ti'l'Jnlmidaii. there lire tllO laWl'Il1 and ilileri .. 1' 
~tig"IlM, lind tile Jlolliniamo"edo"n"al'liilnnd out\lunl~, 
,Iiwrging w the prol)('r anglt'. 110 lUI to iltrike tho: 111"01 
IUkml 8tigrnflil. In f:ylUuadcnia Iii .. pollinill mOl,' 
'JIlly Ilu"-I\IIf1rd~, lmt th('y ,nc udnpted for striking tilt' 
Intel'lll 8tiglilful, Ly Ix:ing' IIlhl('licd to tho IIPII('r Inh:ral 
~urf'I('l.'~ of the I'ro1Joscidcs of J .cpidollt('rtl. In Xigri. 
Irlla 11.('), nll)l'C IIp\lal'll~, bllt Ihi~ dt'IK'lIdii lII('rd~ "II 
Ilwir \J('ing uh\ay~ nflixc'-! to the 1011'1)1' Bide of 111l' 

prllV<llOl:i~" III 1I (1\.x'nnriu th ... lStigm(ltie 811 rf!I(',' Ii,"~ 

1~'11I"lIh IIntl kl"I ... ·n tilt' tilt) lIi,I(,IY'I;I'"INlnll('ti IIlllh,"r­
""II~, 111\(1 liI(' )JoOlIinin hen' COIl\"er<,!t'. in~tl:'ll! of {lin'r-,!­
in:! '1$ in On:hil/'!Jrflwitla/il.IIII,llik'·lI'i.'j(' 11101'(' d',"n­
\I;II'I'I~. .\. ptlN lIIip:ht illlll::-ine th'lt II'hil~t tilt· pullini:1 
""'1'11 Lome thruu!!h tllf' IIiI' frlllll HOlier to HUII"r. 
IlIlh('ring ttl 1\\1 illS('('t'$ boI.l~·, th,'}, ,·olnntu.ril~· IlIiII 

";I;':l'rl~" plflCCfI tll{'II)scln';j in thllt exact position. in 
IIhieh nlOIl(' they eoultl hope to) gain their \\i~h nll'l 
1M;'rl)("tUlltc their nu:e. 
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(·f! ... h.I.~lh .... g.a~,linon: ""ltlh"",.t.orkd ..... Iyl'f",·t .. lion <Jl II"" 
p"I""""lnh<'e;_ofiml'f.rerlltlr.r,,rtll'-'li<lll;t~ttrlili.tit>Q 
tolf<J<'CC'd by In..,," .I,ich .,... lb.· 1.1 ... lhuD . c,.pb.l .. alh~ .. ".i. 
,~;" 1',,.001& I't.e,,*yliilalld othe. A ... "alilon ..... bid. wilb ILt 
1.1oelhUII"a •• Iti,et<>awu<"b_\·.aWa_Sobtali&. 

('rJJ",l'lNt"~1 ,9'l'artd(pOI'a.-Thil Orehid it re!Ullrk· 
11101,· from not po8lM-'>---sing ft nlIItl'lIuIII. "hiI'll is 110 
,·minently rhQrnct('ri~lic or the (,nkr. The sliE:lUa is 
IUfj.:'t·, and the llllther stands nUtJH! it. The pollen 
i.i ('~lre1U«jy friable nud reatlily IIdlleN's 10 uny oujeet. 
'1'11 (1 groins nrc lied togl'lher by a ft'\\' \\I·uk clastic 
Tlm'lld'i but they are not cemelltrd T o~('tlu:!r, i!O III to 
turm COllllXJund pollen-groins, III in IlhnOlit "II olher 
I )J'(·hi,l~.· III Ihi, lutter rhnrncter nnd in the complete 
uLorliHII of llw fOIItclium we haye (,"itle-llre of de-groIIA. 
!iUlI i Itlld {'l'llitlllalitite-m 11111)(""" to 111(' like a degraded 
1-:llipn('(iJ.,Q 1IIe-lliber of the SooltNl>. to bI> d~ribed in 
th(' IlI'xtdlapU:r, 

'1')11" anther opens trhil"t the flolIl'r i~ in Lu.1 IUld 
1~lrtl~' (''"'pdf the pollen. IIhich 8Iflnd, iu 11'0 lII'1lrly 
fn~ upright IliIlaN, each lIeflrly di,"i,I('<1 l"n)!iIUllillllll~ 
inlo hnl"{'!I, '1'h~ snbdi,i(II,d )lillllT'l:l I't.'.t again>!t or 
"\l." on·rhang- the upper IMjllIlr!' I'tlgt· of tll(' >!tip:mll, 
"hid. ri'l('S to aUcut one,third or their height (&CC froul 

·ThloMp&nb,nollb"I"'"-I", I.~ 1 •• ",llfY l" hi. _nlr ..... ·\ 
... , ............ I, ....... ~tf<l,·III .. ot .. II,_ofOn:b~ 
"rl ..... ·.lalh"pt.*"puLl .. btd l 'l.Il!l' 
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\·iew B, and side view C. in fig. 13). Whilst the flower 
is still ill bud, the pollen-grains wllich rest against the 
upper sho.rp edge of the stigma (but not those in the 
upper or lower pflrts of the IUllSS) emit a multitude of 

Fig.l:!. 

i 
a .... the';JD\h.fl"Oll(r;.,..,B. 

Ihet ... o""ll,w;thth.illtI"dod 
poll ............ . 

... o .. eof lhot .... l.t ... 1 rodimc .. _ 
tarya .. 'h.ro, ...... 'iclu. 

p.II' ..... "'J><>lleD. 
•.• tigtna. 
I. dj,tal pc,tionoftheJ.bellum 

A. Obli~ul vi .... f I""fect 80.·<', 
.. h.n{ullyu!"ndod. 

B. F,oDt v; ..... f..,lum .. , with aU 
th'l"IAI •• "d",lIl"cmored . 

C.Sid".ie,.."r""lullln, ... ;thnllth. 
""1",lonn.I!",tnl.,emoved; the 
n.","",," pllt .. ", of ""lion (p) 

~~"j'~:1 t~~~~~hcr ud otlSInn 

tubes; anti these deeply penetrflte the stigmatic tissue. 
After tllis period the stigma bends n.lit.tlc forward, flud 
the result is thflt the two friable pillars of pollen are 
drawn 0. little forward and stand almost completely free 

o 
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frolll the nllthcr~lls, ~illg tied to tho edge of the 
stigma ftlllllllpported by the pCllctmtion of the pollcn­
tul)('S. Without this support tho pillars would SOOIl fall 
'\oll"n. 

'('ho jlowcr sluuds upright, \Iith the lower part of 
tho inbcllum turned up purullcl to tho column (fig. A). 
Tho tips of tho lntcmij)Ctnis never becomo scponlted j­
iIO thnt tho IlilluT!I of pollen fifO protccted from the 
lI'iUlI, nurl lUI tho flower stands upright they do not 
filII ,Jolin from their 011"11 weight. ThC8(l nrc points of 
mlleh inqkJrtance to the plaut, I\.S othcl'w ilJO the pollen 
would h,wo IJceIl blown or fnll('11 down and been 
lI'ng(.('11. The labeLium is (orm('(l of two portions j when 
the flower is mature, tho sllIali triang-IIIM distal portion 
tllmB dl)\\11 at right angles to the 008111 l)Ortion; sDd 
thull ofTon! 0. IltIlnll landing-plal:o for iUSt'Cli in front 
of tho triaugular eutronC<.', lIitunt. .. 'I1 half-way UI) the 
" huost tubular flower. After t\ lIhort tirnr,1lS 9OO1I1lS 
tho fl ower is fully fertilised, lho lImnll distal portioll 
of tho labellulJl riges up, shut$ tho triaug'uiaf door, /lnu 
"gain l)(!rfcctiy eneloses tho orgll.lIli of fructification . 

• \lll1ollgh I hn,'e often BCflrehed for 1I('l.:tnr within the 
('III' of the InbdlullI, I hlwe nen'r fOlluli e,·en n trace. 
'I'ht:' h:nuiual portioll of the lahelhull is fn ... ted with 
It iobulll.r pnpililc of au orange Co)I(Jur, aUfl within tbe 
("up there are ge,-eral tralllll'ent'ly w-rinkll'<.i, longi­
tudillnl ritlgt1l of a darker omng(' tint. Th~ ridges 
lire often ,t:nawed by some animal. ,\1\1\ I hale fUllud 
minuh', biu{"\\o()fffmgments lying \Iithin the bnBCofthe 
("up. JII the Slimmer of 18G2 th(' 1I')W('n! were visited 
h·,,~ frt'(llIently by insects than i~ u~ual, IlS showl\ by 
the unbroken state oftllo IlOllen-nUl!l3o.'II; nc,·ertheless, 

· It",cr /lzu .... th., flO'II'~1'I .. ,.loll,~t I ".'"ilII"t teen U""" 
n'II,1I n~' ... • ';,11'1, Up"nd~ 1 th~u ill 110,. roo"IIII,,". 
ubu~""I'''-''''''I"I: alltllal l (UJ' 
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out of &e\"elltccll f!olll"ers lII"hieb were ('xamilll'd onedav, 
th"e bad th('ir ridb~ gna\l"ed, ami 011 IIII' lll'.:.:t da;;. 
8<,'\"('1\ out of nine other flolII"('rs \I('re in thi~ state" .\~ 

thl're \\"all no appearance of slime, 1 do not bt'li,·\"{· 
Thnt they bad IJe(.I\ nttack('d IJY shl~; Lut "lielil('r 
th('y IlIlIl I>cell gm,,,'ct1 by willgt"d inli('Ct~, whieb filO1\1' 

"()lIlIl be em'Ctua! for cross"fcrtiliSAtion, I knOll lLot. 
Tho ritlJ.,'·(·8 hnd n tMtO like that of tho Itlbcllulil of 
c.>rtain Yautl('K', ill which tribe (fiS 110 8hall h('reaftN 
1If!e) this part of the flolll"Cr is ofti'll gnB."(-d by illY'Ct!l. 
~phalanthl'rn ill tho only British Orrlli.l, fl..'J far as I 
lIal'O o»!l{'n'('(I, "hieh attracts iU8L'Ctc'l, by tilu.II offering­
to them ao!id food" 

'l"he carly p('II('trnlion of thc stigmn by a II1l1ititllll,· 
ofllOlkll-tll~ which were traced fardowl\ tilt'ltigmalif" 
tis.;ue,RI)))Q.rently gin.'S us anothcrea8<',like that of till' 
Bee OphrylI, of IICrpt'tual 8C1f-fertilisnlion. 111"AA milch 
Bllrprbcd at this fuet,and IllIked llIYlIClf: Why d(J('s th,· 
tlistal portion of the labcllum 0l)('n for 11 short peri()d? 
"Iml is tho uso of tho great mllSS of pollen Ilum"o nutl 
below that Inyl'f of g rains, tho tllbt'8 of wllidL 111011(' 
IWllctrnw tho UI)I)('f edgo of tl.o stig-ma? The stigma 
hua largo 11M I"iscid surfacc; ami during f!('\crol Yl'afll 
I 1Ial"e almon JUI-ariab!), found UlfuiiI('g of jlolli'n adhrr­
ing til itfllurf~, and tbe friable Ilillnrs by !<111M' mhlnll 
1'ruktll dowil. It occurred. to me that, ahh()uJl'II thE' 
tto~1'1'8 stand upright, and the pillllrtl are ",(·11 Ilro­
teett.'tl from tho wind, yet that the IlOlItn.m~ mig-ht 
Illtilllntl'ly topple Ol"er from t1wir u"n "cight, Rnd 8" 
fnll 011 the stigma, thull completing tho Il(·t ()f sclf-ft'r" 
lili81ltioll .• \C(.'Qroillg!y, I con'red ",ith a 1I('t a plant 
having four bLld~, nllfi eXlullinM tho fl o",cl"!I U8 SOO Ii M 
they hno.! ""ithcred; tho brood StiglllU80f three of tllt'ln 
","cre p(·rrl,(·tly free from 11011ell, hut a little had fullel) 
on Oile corner of tbo fourtil. With the ex(''('ption of 
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the Ilummit of one pillar ill thill latter floll'er, all the 
otiu.'r llillarslllill!!tood ullright and unbrok('lI. J looked 
fit the n<)lI('rs of IIOme surrounding plallIl', and en'ry­
lI'h('1'(l found, IlB I had 80 often done lM:fore, broken-down 
pillfll'!l ,lUd 1IlMSe8 of pollell on the IItiA'mllB. 

From tho IIl1l1nl lItnte of the Ilillal'!l of IlOl\en, as 
well lUI from tho gnawed colHlition of the ridb"CS on the 
inlx-lluUl, it lMY be safely il)f('rred that inscctsof80llIe 
kind visit tho flowers, disturb tho IlOlIen, nnd lefwe 
IllnS8('S of it on tbe stigmM. Wo thull 8('(l tllnt tho 
tunling dm\]\ of the distalllOrtion of the ifllldlulll, by 
whkh 1\ t(,llIllOmry landing-plflet, .1ml nil open door fire 
Idford{'(],-the nl'tllmed laheUum, hy IIhkh the lIol\'er 
is lIlad~' tuhular flO that iuSC('u aro 1'01ll()('lIed to erowl 
dOlO by the stigmatic 8ur(nce,-tho pollen readily 
coil('ring to allY obj«!t, and shmding in frinble Ilillars 
protected frum the \lind,-and, lastly, th(' lar~e masses 
of poll(,1l "oo"e and below that layer of groins. the 
tubes of 1\ hieh alone pellCtrote the ('<igeoftiJo stigma,­
nrc all co-ordinated structlll'elI, ft\f from useless; ulld 
they wQuld be quite useless if these flollen v.erenh'·flYs 
self-fertilised. 

'1'0 u8C('rtnin he .... far the co.rly penetration of the 
upper (!(]~ of the stigma by the tubes of th();IC grains 
which r<>st on it, is effectual for fertili8lltion, I oo,'ered 
"1l a (llllnt, jllst before the floll'cfllolX'ne«,and rcmO\'ed 
the thin net as IIOOTI as they bad OC>f.(nn to ,"ither. From 
lon~ e"l)(Irienco 1 am sure thflt this teml)()mry ('(),-er­
in~ (.'011[(1 not ha,e injured their fl·rtility. The fonr 
(''Oh'«~1 flowers produced 8CNI-eIlPSuI1'8 as flne in up­
I~:-.Ironcc 118 those on flny of the surrounding 1'lnlits. 
W h('11 ripe, I ~athcl'ed tlleJll, ami likel1 isc (,lIl1slll{,8 
frum 8('Y('ml of the sllrroundill~ Jlll\nt~, ~rowing under 
lIimihn roll(litioll~, aud weighed the st'€!(1 ill II chemi('al 
Lnluuce. The sc«ls from the four capsules 011 the 
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unco",cn.~1 Illants lIeighed 1';) grain; IIhilst ihose 
from Illl eo"{ual number of CIII)Sul<'"S on thecon·red Illalit 
I\'('ilthed limier 1 groin j but this dONI Ilot gi\"e a fair 
idt1t uf til(' rdati\'e difference of tlu:-ir (ertility, (or 1 
oL.;.·rvcd Ibat a grftlt number or tho fI('(.·ds from the 
co\'crotl plant ("ollsiJ:lted or minute IImlsilrin'lleJ hu~k~" 
"\ccordingly I mi:{( .. ~1 tho 8eC!ds well togNhcr, all(1 took 
rour litllo Iota rrom ono heup and fOIlT Iittlo lOll! from 
tho othN liMP, awl, hn.v ing !l()ll.ked them in wllter, oom. 
plIJ'('(1 th('m nud('r tho micl'Q6C()po: out or rurty seeds 
from tho lln("O'"(·I'\.~1 plants tli('fO wero ollly four 0011 
Olles, whel'MJl oui or forty seedl from the co\"ered,uII 
Illallts ,h('1'6 w('ro at l('fiSt t>oenty--sc\"cn 001.1; 80 that 
Ihero \\,('f(' IIMriy 8(""cn times 88 mally ood 8C<!t11 (rom 
the oo\-cl\'d plants, as from th080 left freo to tho R(."1!CU 

ofinK'Ctl. 
Wo limy therefure ool:cludo that this orchid is 

collStllnlly self.fprtilised, 1I1thullgh in a very imperfcct 
manner; but thil would be highly u~eful to tho plnut, 
if insects flliled to '"isit tho flowt·rll" 'rho penetra. 
tion of tho pollelHubell, IJowe,"er. ill Ullp,u'('ntly m"CII 
more IICn'k'rnblo by retaining tho pilllll"ll of pollen in 
their proper plfl('(.'!I, 80 that iuseels, ill ('mil-ling into the 
flo\\"cl"II, !Uay get dusted with poll(·n. ~·lr-fl'rtiJi88tion 
al80 may, perhaps, be aided. by inK'CtII, carr)'ing pollell 
from tho sluno floller (.n to 1116 stigmA; but 1111 insect 
thus smeared lIith pollen oould hanlly faillikc\O'ise to 
cross tho nOllcrs on other 11111.1It& From tbo relatin~ 
l)Q8ition of tho )18m, it seems indeed Ilrobnhl(' (Lut I 
omitted to IlTlwO this by the CIIrly removill of the 
Imthel"ll, 110 liS to observe whethcr ))o ll('n IIIlB brought 
to the stigma from othcr flowers) that lUI iU8('('t lIoul(1 
moT(' frequently get dusted by cm\\-l ing outof a floller 
than hyeroll'ling into one: lind this lIould of course 
facilitllto a CfOlll bet\O'ccn distinct indil-idullill. ] Icnc(' 
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Cellhalnntlierft ofl'~'1'1 only a p(lttinl uC('ptioll to the 
mill III'lt 1110' {I0Wt-rs Hf OrchitlJl are brenerally tcrlil.iscd 
hy p"lll'lI (n>lll anntil(-r plant. 

~pA'''''''tMra lIrt"ji.J.i<I,- -.\<'CI1nling to Dd,lino,· the 
lIoll\-" llf thill 81~i, .. are "iJjiIL~1 lJy in8('clJI., aI shown 
by till' 1'1:1110\'111 of the I)()Uco'lIlft8I!CL lie LeliuH.'S that 
thill i. 1'11'\, .. :100 by their l.Iodiell~:ing first rendered lJlicky 
hy lD('Ilta of the .tif.'1ootic 8e('rl:lioD. It. is no\ dear 
will-tl"'r the f1o'n~1'I al80 (crtili., thcmseh"es. }Ach 
IM1Ul'Il-IIllL';IJ is di,"itl.,,'<1 into two, inJjIJ'Rll of bring merely 
eub-tli\ itk-d, &0 thnt tlu:rc are four di8tlnCt pollcn-lIIasI!('S. 

P"!/,lIli,. op/li'liJl'-',".-'l'he flowers of thia plaut, 
1111 inhabitant of the United StntCl, re.emble, lUI 

,lc>l('ri~~1 by Jh. ~'uddCt, t th086 of Cephalanth(·ra in 
\Jot JUl\ing: Il roatdlulIl, and in the pol\CI\'1Il1l!8C8 not 
I)('ing furnillhcd 11 ilh CAudidC/!. Tho pollen OOll8ls18 vf 
pOII"d!:ry groins nut united by thr('ads. &1f·fertiliSRtioll 
1IL'(!1n8 to be dfl'Ctuo.lly l)f'(>,·entl~. j find the n,),,·crs 011 
di..!tilll"t plnuts I1IIIs1 iutcrcf0S8, furC(lCh plflTltgtllcmlly 
Jx'fl.rs only a ling-Itl flo"cr. 

Pt.-roeI.yfi, trwllijulia and 10ft!l!JoliCl.-T lIlay hcro 
.,ridl)" lII!:utioll lOme Ort'hid3, inhaLitanu of AUlitralia 
It.ud X!:II" Zeaiftlltl, ,,'llich are included by Lindlcy in 
tho MillO falllily of tho A.rcthu8C8l with c.:·!lhalnnthcra 
an'. l'vw,uia, and arc remarkablo Crom til{'ir labcUa 
I ... ,iu~ t·xtn-mcly /lcll.lith·e or irrilaLic. Two of the 
I'dAb IlUlI one or the IC!U fonn a hood .hich cnl'i'lOiell 
the column, u may be 8('('n at .\ in tbe accompanying 
ti~'1lrouf Plf'I"OIIlyli,lrm!JIjolia. 

Th(l clu.t&1 f'"rti,)D of the labcllum afforos a landing­
place fnr iuowcu, in lI('8rl~' the .me manlier u 1I"ith 
('l'ptlalnllllwl"ft; Lu1 .·hen thi.l organ ill tQuched it 
rupitlly ~I'rings 11P. Cfirryillg with it the tOllching insect, 

•• I'lt. (lM" ....... 11a 0;" t . I'ror. IIo.oI&oa !looe. Sal IlkL' 
pmlo.: ... ",ll87.l,p.lIlt. TOi.b..I!;GS,p.I82. 
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"hieh il tllIIa tNlIl)(ltl!.ril~' impriIlO,JII(~1 lIilhin liU' (ltlier­
\\j~ alml)8t oollll'letd~' ciOlK'(1 flO"'('r, Thl' h.tl('lIum 

""-"UlI.OlIG'~'" (c.p6od 0:::..1" R. 11 F'j'.p .. ,d·.·J. .. tn] .... 

J.. n-•• I. 11.0.11 ... ] .... ,.: I .. 
.. lh .. oIIUool ..... di.]y 
_ .. illli •• 

B.. n.. .... .. i'~ I •• _r I.",n] 
] ...... ] n ........ .a..wi_, 1100 

",t_ .... ;,~ lu • ...., oIoioLlt, 
....lliMl.o .. II •• i •• Ioo,.. •• 
... i<hll_ ..... .nttU.,., 
beoa, .... <I .. d. 

r.:·mnina shut (rom Iml( IIIl bour 10 0110 hour lind II 
ha lf, and 011 rt'Ol)(,llillg is lignin lI('naith'c 10 a touch. 
T"o IllClDbrnnoua shielda llroject on each 8ide of the 
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Ullpcr INlrt of tho column, wilh their ed/,'CI meeting 
in frout, M may be &een in fig. ll. In lhit druwing 
tho l)Ctal on tho noor tido 11M been cut away, and 
tho labellullI is rt'prortentoo in the P()8ilioll whieh it 
I\88UIlICII ufter IUll' ing been tollch('d, As fIOOn a9 the 
labelhnn bas thus riilCn, lUi imprisoned iUse<:t Cfl.llDot 

l'>!Cape eJ:cellt by crall ling through tho narro'" Jl8S8IIge 
formed by tho t"o projecting shields. In thuscscaping 
it can hanlly fail to remo,'o tho pollinia, as. before 
roming into contact II-illl them, iu body II-iII ha,-o been 
Imco.rod with tho l-iscid matter of tho fOIlwllllm. On 
h<'ing imprisoned in another ftower,and on again e!!Ca~ 
ing by tbe snme IlIWMlge, it will almost certilinly IftH'e 
at leust one of tho fOllr POllCII'lllllSSC8 on tho adhesi,-e 
$tiglllll, and thu9 fertiliso the flower . 

• \11 that I hfll'e Ilcre said is taken from tho admir· 
able description gi,'en by lit. Choosemnu· of Pterotltyli, 
tM411ljolja; bllt I lul\'e copied the figure (.f P. lONjljolilt 
from Mr. Fitzgen,ld's great work 011 tho ;\ustmlian 
Orchids, lUI it sholls plainly the relnboll of nil the parts. 

::\[ r. ChCC:SCll1all Il lacro inse<:ts within ,owwerul nOli-en 
of P. trullifolia, and SIlW them Aftetll-ards cruwl 0111, 
genemlly II-ilh IlOllinia ftttaclled to tlicir hacks. HI.' 
,,1110 pro\'OO the importance of the irritablo labellum 
by remo\-ing it from twdvo flowers whil&t young, and 
in this C88C iuse<lU whieh entered the flo"-ers wenld nOI 

hft\'e been oolllpelled to crHwl Ollt through the pRSSfIg'e; 
an(1 not one of these flowers produeed n ('1Ip8ule, The 
llowen seem to be frequcuted exclusi\'ely by Diptero; 
but what atlnlCtion they Ill'C!lClit is uot knoll'n, lUI they 
,10 not secrete ncctar. Mr. Cheeseman belie\'CI! thaL 
hardly II quartet of the 801l·el"8 produce CAJlsules ; not· 
"ithslandiug dlAt on one occasion he eJ:amined 110 

·'Tnlnllroet. !<Ocw1AlfJ.o.nd lrutllute,'O'Ol.y. lm,p.~2: aDd YO!. 
Ylip.lI.'Il. 
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HOI',,,rs ill fl withered condition,and 8t:\'ellty-<>ne of thCll(l 
bad pollen 011 th('ir IItigmas, Ilild only twenty~ight had 
all {our polliuia IItili "ithill their anthers, .111 the 
Xl'"' l..oo.lanflllpe(" iNl bear solitary !lowen, 80 that dis­
till("t plall'-' cannot fuil to be illtef("ro88('(l. 1 lIlay add 
that }Ir . . Fitzh"t"rnld also placed u small bc<-tlo on the 
labcllum of P,iQngifolia, which WII.'! instantly carried 
into tho IIOII('r and imprisoned; IlftcrlllHdJ! he 8IlW 
it cralll out with two pollinia attached to its back. 
Xe\'erthclC'811 he doubts, from reason.'! which &ecm to 
mo quite iu.'!uflkient, whether tho IlClIllitircn(!SS of the 
labcllum is not as great R disw:h-antagc as au ad\'all' 
rage 10 tho )llant. 

lff, E'itzgcrold hall dC8CTibed IlDothef Orchid belong. 
iug to tho 8I111le lub-tribe, CaltUknia dinwrplur, wllich 
has lUI irritablo labellum, He kept a IJlnnt in his room, 
ami Mya: ., A hOllllC-f1y lighting 011 the lip WIlS carried 
by ill SIJring ngninllt the colullln, and J...ceoming cn­
tnnglCtl in the gluten of the stigml\, and struggling to 
escape, removed tho pollen from the anther IIl1d lmcllred 
it on tho stigmA." He adds, "Withollt somo such aid 
the !lrM'cies of this geuus 1I0\'er produce seed,," Hut 
from the analogy of other Orchids 11'0 may fC(!1 sure 
that illscetil usuaiJy beluwe \'ery differi"lltly from the 
fly IIhieh 110 81111 caught 011 the stigma, Rlld 110 doubt 
Ihf'y carry the IJOllell-lllil.SSC.'! from IJlllllt to plllllt. The 
laLclium of another .\ustralian I-'(euus, C,tlrell6, one of 
the> ,\rcthuscre, i~ Mid by Dr, Uooke>l'· to be irritAblo; 
80 tllllt IIhell toudloo by all inS«!t it siluk; up suddenly 
against tho column, Rlld temlJOrnrily enclOSNl its IJf('Y 
!lIl it wcre "'ithin n box. 'l 'he lnbcllum ilj coI·cref.! by 
curious paflillru, which, Il.'! far Il.'! :l\ l r. Fitzgcmld hM 
&O('n, aro not gnawed by inscets • 

• '~1or.orT"""""ia,'\'OI.li. po 17. 
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!lr. nlz~mld ul'$('riilf.'8 lind Rgur1!II SC'-CrII' other 
genem, ami /jl/l.l,,!! with f{'$peet to ..d.t";(HltIIlU jOI"Nirotru 
flnd ~tu that neither sp('Cia proe.iuec ~ if 
Ilrot<!ekd from in:K'('I~, lout nrc (>Mily (t,rtili'lcd by 
pollen plaCf'<1 on their stiglllns. )1 r. Cb(>CSo·mtm· has 
\\ilnc>;~1 tbe fl'rtiiisntiou of Acianllill' ,irvlu.irij in 
No\\' Zl'uhmd, tlie flowers of which lire iUC\'$ilntiy 
"isit('(i by Uiplel'a, without whoec ai(1 tho pollinin nte 
never rNllow!t1.. Out of eighty-seven f1ollel'8 borne 
by fOllru-CII plants, no leu tlilln sc\'cnty-ono Illotured 
cap8ules. This plant according to tho IIIlllle obM-n'(!r 
exhibits ono remarkable lK!Cuiiarity, namely, that tho 
pollcn-1Il1U18e!1 are attached to the rogtel\ulU by menns 
of tho exacrted pollen.tube$, lI'hien MfWl as a caudide; 
Rnd tho 1)()lI('n-mll.S:!(>S are IIllIs remo\'(!(1 together with 
the I'08tdlUlll, which is ,-iscid, whell tho lIow~1"8 arc 
viRited by insects. Tho 1I0\\-(!1"8 of tho allied Cyrto­
styli8 aro also much (requented by inllCf't8, but the 
pollinill nrc !lot so regulnrly remon:.,<l Ull th080 of th(· 
Acinnthu8; Alld with Corysunthes, only fin) out of 200 
flowo1"8 produced CApsules. 

'I'he J"unillid"" according to L indley forUi a sub­
trille of the Ar<:thusere. The lnrge tubular 110\1\01"8 o( 
I'unilill aromatira are manifestlyadal)ted to bo (crti­
liaOO.by insects; and it ill kuown that when this plant. 
is ('ulth'ated iu foreign countries, (or iUIUlnC(' ill Bour­
bon, Tabiti, and the East I ndit'll, it fails to 1Jroduce 
ita aromatic pods unless arti6cially ferti.l.i..;cd. This 
fllct ahows that some illsect iu its .\mcricau homo ill 
specially adapted (or tho work; ami that the insects 
of tho a l)()\"c-nnmoo tropicnlregionll, "hcro tho Ynuilln. 
/lourishCFI, either do 1I0t visit tho flow(,rs, though thoy 
secrc:tc an aLundnnce o( ncctar, or do Ilot " isit them 

• ''J'raIllMLXew7.alalldID...litnt.e,'-roI.'rILI 87$,p.:H9. 
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in the profM!r manner.- I Willlll{'lItioll only two peeu­
linril iollinlhostrncturooftheflollcrs:tholllltcrior ' 
!J,lrL of the pollen-lIlllSSC!! is scllli-Iluxy and tho poelerior 
pllrt solllcwhat friablo j tho gmill~ arc not cClUcnted 
tHI-~thcr into cumpc:mnd grains, and tho single grains 
'Irt' not united by fiue elastio threads but by "iscid 
IUlltter; thill matter would nit! in cllusing the Jlollen 
tn adhere to an inscct, but I should lllwo thought thllt 
ijlwh aid was superfluous, a.s tho ,·iscid rostellum is 
11('11 de,'eloped. The other peculinrity is thllt tll(' 
label1l1lll, in front of the stigma, IIl1d /lOme wily I)('neath 
it, is furnished with a stiff hinged bnlSh, formed of a 
~'ri~ of combs one over tho other, which point dOIl-n­
wards. This structure wonld allow nn illScct to cfow1 
,·,ui ly into u flowe r, bllt would compel it whilst re­
trooting to prcu eloso against the column j and in 
doing 80 it wouM remo\'o the pollen-masses, lea\-iog 
them 00 the stigmll of tho lI('xt flowe r which n'fUI 
,·iaited. 

The genns Sobmlia is allied to Vanilla, and Mr. 
Cavendish Browne informs mo thut be SIIW a large 
humble-bee cllter a flower of S. macrantha in his 
hothouse, and II-heo it crawled Ollt it had the t,,·o 
lBrge poUen-m88!C8 firmly fixed to its back, nearer t() 
the tail than to the head. 'r he bee then looked about, 
,mti sccing no other fl ower re-cntere<.l the same one of 
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tho Sobralin, but quiclcly retreatcd, leal'ing the pollen­
IIltuSe!l on tho stigma, with Iho "i~id discs alonl:' 
adhcring to ilB back. Tho n{'Ctar of this Guatemala 
Orchid ICemoo too powerful for our British bee, for it 
stretched out its legs and lay for a timo IlS if dead 011 

tho labellum, hut afterwards !'eCO'·cl'l.'d. 
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CH_\.l-'T£R J V. 

I':l'ipu"ti'pllluit.i.o; CUriQUI IhBpeofth.)I.bellumRlldi\.lliml'ortauce 
ill t~ .. (.urtifi.: .. tio", III th .. Ro ... er-Olhe. &~I .. III Epi]>loCti_ 
tpi~ium-(;OOolyelS A-penl-!lpilSntbeto .ululUDali.o; 1~rl'tId 

"bpl...'ionb)' ... I.;ehtheIIOIICIIIlI.'OIIngerfto.erl.~edlo\.he 
.Iigmaor.noldcrfto ... e.on • ..."htr 1,IRnl-l ,iot.elSoul.&; ...,.,.;_ 
I,"e"_orth~ _tel1n,"; ex]>] ... kln 01 "Ucid '''.lter; actio" of 
;,.....,"':l'crroellOd.pt.tkl,,"rlh8i1CYc .. lorgr.n_lJatc .. ""'lnla-
"OOlli."Id_.;.;i ... r,·'tili .. I;ooel'l'eet.edio' .. "_ ..... nner .. 
in l ... ten.--Thclymit ... ..,lf-l'O':l1ile. 

w ~: L!\\'o now Il.rril'ed at 11 third tribe, the Noottero of 
Lindley, which include88CI'eml British genem. 'L'hese 
pr('SCnt many int(,fCSting points "'jth rcsl)OCt to their 
structurellud manllcroffertilisatioll. 

The Noottem hal'oa free anther atandingbchind the 
STigma. 'l'heir pollell.groins are tied together by fillt' 
"lllStie threads, which partially cohere and Ilroject at 
the ~pper elld of the pollen.mass, being th(·)"(' attaelwd 
(with some exceptiolls) to the ooek of tho roe telililu. 
Con8C(}uently the pollen-masses l.uwe no true and dis­
tinct ctludiclcs. I n one genus alone (Goodyera) tht' 
pollen -~ill! are collected into packets as in Orcbis. 
l:pipactis and Goodyera agree pretty closely ill tlu:!i r 
manucr of fertilisation with thc Ophren=, hut arc 1I10re 
simlliy organised .. Rpirunthes comes under the IIIlm#' 
category, bllt has ix-cn differently modified in som(' 
re~pects. 

EpiJll.ldi. }ltllu,lri,.--Tb(' io\\(,r part of the lilrgt' 
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sligmft is bilobcd /lnd Ilrojecta in front of th(\ column 
(1iO'tl, in tho sido and front "jell's, 0, D, fig. 15). On 
iLi 8IllIilr6 summit a single, nearly globular I"QIIwllllm 
is fI(~l.Ied, '1'110 Ilnterior faco of tue fOr>tellum (T, 0, D) 
pr(lj~hl a little beyond the surfllC() of tho upper part of 
tho stigma, and this is of importancc. ]1\ tho oorly bud 
the rostellulIl consists of Il friablo mllSS of cellll, with tho 
cl:tNior 8urfnco rough; these superficial cells undergo 
a great chnngo during del"cloplllcnt, nnd becomo con. 
,wted into a 80ft, sillooth, highly clllStic mcmbrnuo or 
ti:;suc, IKI c;.;c.essi,'cly tendcr that it CIlII 00 pcnctrnte<i 
by Il human hair; whcn thus pcnctrnted, or "hen 
slightly nlbbcd, tho surface becomes milky nnd illllOlDe 
d<'g"1"t'C "ilCid, 110 that the pollen-gn1inll nrlhcr(' to it. 
In .80)1110 ('a8("', though I obsen"cd Ihis mOr(> Illainly ill 

J."l'ipodi.laliJolia, the surface of the rvstdlliUl IlI'pn­
!"Cntly becomes milky ami ,"iscid without hal'ing been 
t{llIchcd. This cl:terior soft e1astio mcmbmne forms 
a ctl.p to tho rostcllull\, and is intcrl\lll1y lined witll a 
l'lyCI" of much more adhesi,-o nU1tt.cr, IIhieh, when cx­
I)O>l~>J to tho air, drics ill from fi,"o to t(ln minutes. 
Bya slight upwllrdalld backward pu~h l'ith (myobjl'Ct, 
thc whQle ctl.p, with its viscid lining, is rt'mOH,d "ith 
the grootCflt ease; a minnte square filump, the basis 
of the TOI;tdlum, being alolle left on the summit of Ihe 
stigma. 

In tho Lud-lltllto the anther stands quit£' frro lM:-hind 
the I\~tdlum and stigma ; it opens luugitudillally 
lI"hilst tho Ilo,,'Or is still uncxpalltlcd, IUIII exposes tho 
tll"O o\"al pollen-massc~, which now lie 100fI(1 in their 
{"ells. Tho pollen consisu of sphericnl gnlllllle~, eo­
hering' in foun, but not affecting oach otht' r'~ 8hal~: 
and tho~o compound groinll aN! tied togeth(·r by fino 
dastic thr~·,\(I.s. The Ihr~lld9 are collected into buudlC1l 
exwll(ling longitudiudJy along tho middle line of the 

Thl c( ,molete . tork of Charles Dan. n )nhnE 



front of mch J)()lIinium, II-here it l'OmH into l'Olltlld 
lIith the ooek of the uppennOtit pftft of the I'OtIlelll!m. 
From the number of these threads this middle line 
looks broll'lI, alld each poll('J\oI1I1UI8 hero sh01fll a 
teulI!'ney to di\-ide longitudinally into hah-H. 1u all 
thl'${l r<'II peets thcre ill a close general ro8Cmblance to 
the 1K)lJinilt,ofthe Ophrere. 

The line where the parnlld i1lrealls are the 10000t 

numerous is the lino of greatest strengt li; eJlICwhere 
tli(' 1)(l lien-mlWK'S are extremely frillLle. 90 dlat Jatf!"c 
IK)ftions e(\ll ellljil~' be brohll (.fr. 1/1 tho bud-slllte 
the fOIItelhulI is cun·ed a little bot'kwanls, and is 
l)retI8('() 1If.,"lIinst tho rt'CeDtiy-oIK'lle<! antll(·r; find the 
Il.l)(WC-IIINlti(lIJ('d sligluly l)rojC<'ting bUlllllt.'8 of Ilu'ends 
become finnly attached to tho I)(~t(·rior flnp of the 
lllembranollscal) of the tOI!te llum. Th!' point of attach­
ment li(", a little bC'neatll the summit of the pollclI-
1IU1!1li('8; bllt the exact point is 8(!Ille"hltt vflriabl!', for 
I haH) m('1 with specimclIs in "'hich Ihe attachment 
WI\S one-fifth of the lengt h of tho polJl'n-IIlUMClI from 
th!'irsumrnits. This \-ariabili ty is 8() fllr iuter<'lllillf!", 
liS it is II. ~tep leading to tho structure of tho OJlhrere, 
ill which tho confluent thread~, or eaudiclCl!, always 
spriug from the 101l-er emb or tho pollen-mfl~ After 
the I)()liinia are fimlly attached by their threads to 
the back or tho fOIItellum, tho roetellum bend, II. littlt> 
forwards, flnel this JlfIrtly draws the 1K)lIiniR out of tht> 
anlh{·r-('('lllL 'fhe upper end or tho I\lltlu'rC(lllsisu of 9. 

blunt,solid point, not including pollen; this blunt point 
PN~(lCtii slightly beyond the fAt'C (If the rostellum, 
which circum~tRII!'c, lUI wcslinll8C(', is important. 

Tho 1I0"cril stand out (fig .• \) f\[most horio~ontlllJy 
from th!' stelil. Tho labC'llmn is (,uriously shaped, lUI 
lIIay Le 8('("11 ill tho dmwin~'"iI: the dista l half, which 
proj(.'elll LeYl.Illd the other I)(:uls anll fonns Gil excell('nt 
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landing.pll&("(' fur in~u, it joilwd 10 thl' basal hllif by 
a narroll' hinge, and naturally (fj~ .• \) iii tnrll('1.1 II little 
upllarru, so that it. edW'll pau 'Aithin du' ed~t'iI uf the 
buo.l portion. So fkLilolu Dnd l'ln~tic itth(, hiugt' that 
the IItig-hl of en'lI a /I~'. 89 'II'. lJore iuf\lrl~ me, 
d(·I'~ Ihl' di"tnl porti,,"; il is rep"-",,'nIL ... 1 ill fi~, IJ 
in thia stall'; Lilt 11-111'11 the II-eight is reUlon!'! it 
ilistalltl~·tJJrill;:!;!lIlP to itt ronnel' po..ition (fig, .\). and 
lIitb ilJleuriOllilllJ("lial rill~C!lpnrtlyelOlK'8 tht'enlrance 
illto the nOIl'er. Tim 00&11 portillllof tb(' Inbclhllll fonns 
• Clip, ,rhieh at the )Jroper tim(' i.t filled with neetar. 

Now let uS.!!CO how nil the parts, ... Itieh llm,'e been 
obligl>d to dC!l('rioo iii detail,l&("l. Whell 1 /ll"'t ('x· 
amiu{ .... tuClll' /lOIH·tiI 1 11M lIluch l~rpl(,:\' ... '(I: trying in 
tll(' 8111110 Itlatlll('r at I tholll,1 11(11'0 done nith a Iru(' 
Orelii~. 1 slightly puahed the protulM'rant I'O>Iwll\\l\l 
t}o\\'nwartIg, nud it litIS e'lSily rllplllrl'(l; soml1 of tho 
,·il!<'i.l IiIAliN II"fIl!ll ithdmlln, bllt the Jl'l,Il1illin n'nhlilleli 
in their l't'lliJ. Jk"€Cting on the slnlelilfl.' of tilt' 
110111'1'. it ocenrred to me thnt all il\~N't in enlt·ring OIW 
in (Jnler to suck the Ill'l'tar, lIouhl dl'I)~ II ... di"tal 
I',)rliull of the In(,dlurll, and r()ll-"quI"ntly "OUlll nllt 
tourh till:' f(J .. tellulU; bllt tllllt, "hell "ilhill Iii,· H()"l'f. 
it ""tuld he alm ... t culllil ,Ill ..... (rum thl' III,rill;.:iug 1111 
of thill diJ!11I1 half of tlie IIlUdllll\\. to ri",' n littl ... 111''' 
wanls BUU lNw:-k uut l"lrulld t.) IIII' ~lig-DlIl. l tbcli 
bru"b, ... } IhfO n-"itdlum li~htl~ up"anl~ an,) IlIlCkllsnls 
\lith Ihl' eU!1 ofu ft·at1l(·rnnJ otlll·r am·b ol'jt"(,!.sj ami 
it lI"ai pn·tt~·-to ... ~, h.,11 E'WI-il~- Ih.! 1l1('ml'l'flllOllii eap 
of tilt' fl."IWIlUIIl ('dille 1.1f, flllli h,,"' 11.,11 fnllli it.;; t,ln&­
lieily it fllt("~1 auy ol;jl~·t. lIilalow iu sbl\p" mig-bt be, 
81\.1 h" .. firmly it dun;.: to Ib" objt.·t o1l'iog to tilt' 
\"i'l('i,lily lJf ib ulllitor 8urfilce. Lnrge IllIISiIt'!I of 1)()\ll.'II. 
",lIlt'ring h~- tbe dn..tie thfl'adS to tIle eup of thl:' ros­
t .. \lum "cruattht:!UllwtimOllilhdra\\I). 
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KCH·rthdeso:. the pol1en-m,L..'<Sf's II-ere not rcmo,-ed 
ncarly 80 c1eilnIY'l9 t hOl>C which lllld bN!n nntumlly 
n'moled b~' insects. J trie.l d01.ens of 110\\1:1"8, n\lInys 
"ilh the same illlj)(:rfcct r~1I1t. It tlwll QCCurTft\ to 
inC, thut an insect in Ixtcking out of Ih(' flower 1I0uid 
nutumlly push II ith some part of its body lignin.';t the 
hlunt and projecting upper end of the anther, \\hich 
o\erhll.ub'!l the stigmatic 8urfnce. Acconlingly I 80 
held II brush th'll, \,hil8t hrusiling npllnnls nglliu~t the 
rObtellulII, 1 pushed against the blunt 8Olil\ end of the 
uuther (see lig. C); this lit once CltseU the poll in in, null 
111(:)" were lIillJdrawn in nil entire state. At last 1 
Ulldcl'l!tood tho Il\()chauism of the floller. 

The J.ugc !lnther 8taud~ 1l.00I·C lIud bellind the 
hti<="IIlU, formi ng /til ungle wi th it (fig. C), 80 thnt tl,(' 
pullini" when withdralHl by an im!(.'Ct 1I0u id adhere 
to ita Ileau or body in n po~ition fith..·d to strike 1110 
Illopi ng atigllllltie Burf,lce flS soon flS another flower 
WIIS visited. lienee lie hale not [Jere, or in lilly of 
tile Noottcre, thllt mo,'elllent of depre~"ion so COllllllon 
Il ith the Jlollinia of the Ophrele. When lin insect 
with tbe pollinia attached to its back or lIelld enters 
ullotJwr lIower, the cllsydeprcssion of the di~tal portion 
of tho llibellum probably plnys fin importllnt part; for 
t llt· pollcn-muSS('S arc extremely friuLle, and if they 
"ere ijtruck Ilguiust the tips of the petal, much ofdu: 
pollen lIould be lost; but as it is, aIL open gnngway 
i~ offered, and the ,-iscid stigmll, \I itll il~ lower pT(}­
tUUcrtlllt part iying in front, is the first ohjecl Dgllj n~t 
IIhieh the loollcn-1l11l:;:;{'8 projecting for\lRnls from tll(· 
in&eet.'s lJeati or u,ick Iiouid II11Hlfally strike. 1 lIlay 
udd that ill ono lurge lot of llo\\er-spikCll, II grellt 
ltIujori ty of the potlillill had be.cn Ilnt\ind l~' lind 
dClluly reIllO'·OO. 

Ln onleT 10 asccrtuin "helher 1 \las right in bclje\ illg 
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Uist the dista l hinged POrtiOll of the lahdluDI lnUi of 
imllOrt8.11C(' ill the fertilif!$tion of Ihe flowers, 1 RSked 
)Ir. )Iore 10 I'('mo\'o th is part from 80me yOllllg flo'n~rs . 
Il.ud to mark them. lio tried the Cl:pnilllent 011 cloven 
flowcI1I. three of ll-Iiich did not produce 8ecd-capilUJCS; 
but this may hlne been liCCidental. or the eight 
capsull'8 l\hich wern produced, two contnined about fill 

IllUIIY IK'eI-ls 1111 those from ullmutilatcd Ilowers on the 
SIlIllO plant; but sill: capsules OOlllai ll e<1 much fClIcr 
seeds. ::I1()st of the seeds were l\cll·formed. ThCilC 
experilllClltil, flS fur liS they go, SUI)port the viel\ that 
Ih" di>ltal port of the labcJlulll is of importance in 
causing iU!IC('11I to enter fllld lea\"(' tho flo"ers ill the 
Wt manner for their fl'rtili&ltioll, • 

!-1in('(' the appeamnoo of the Jlrstedilion of this book. 
my 8011 Willium has obsen'cd for me this E pipaelis in 
the hl(' of Wight, Hire-bee!! seem to he Ibe cllief 
agents in fcrti lisatioll; for 110 Ml.W them \'isi t noont II 
IiOOr(\ ofllowers, 11m] many had IlOlll'n-nui~$Cs nttacllC(] 
to their forpil('ads, just 11001'0 tho mnndibl(·~, I. hnd 
sUPP(.l8('d 11m! in!l(o(!ts ulways cI11" i('(i into Ill(' !lowers: 
but hil'('-hc<>a ure too lurge to d o this; they alwlly8 
elullf!', "hilllt slick ing tlH~ nectar, 10 the diiltu l lind 
hinged hlilf of Ihe labcllulll, which \\1111 1I1U~ pn'll!M:.'d 
uo"nllllrda, Owing to Ihis purt Leing dRStic lind 
t elldin~ 10 ~pring III), tho beeI!, as they left th" flOIIWS, 
aecmed to fly rother up,,"ards; Bud t his f,m)Ureti, ill 
the malln{'r prHiolislyexpiaiuC(i, the oomplttc lI"i th­
um"-al or the pollen-masses, quite lUI well lUI if the 
illS('('1II had (,1111\ 100, in all "p,,"anl direction, oul. of 
the fl owcr, j'('TiJnps the IIpwllrd mO\-CIll('llt mill' not 

be 80 llCC(>S8llry in a ll C'lSe8 IIl1 I hnll a"PPollod; for, 
judging from the Ullillner in which the poUen.mll.SSC8 
werc 11118('il(o(i to iile hi"e-hl'ea, Ih(l ooek port of their 
IU'IHh ('t)u ld hurdly fai l to press agai nst nud lift lip tilt> 
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blunt, solid, upP('r enu of the Blither, thull freeing the 
poll ('n -Ill !l,*,~. YuriuulI ol her iuS('(!ts ~idl'!l hiH ..... bces 
"isit the tlUWCri!. )Iy son IIIIW !Ie\'cral InTge fii('!J (Sur­
cophag" M,"IIQ3(.1' huunting them; hut they did not 
cuter in so lIeul IllId r(>guincalllflllncrnstilo hin· .. l.JN.lI; 
ne\'erthel{'~ two bud pollen-masses attnched to their 
foreheads. He,-cnl! slllnllcr fli.:.~ (Ca.'lopllfriflida) w(-w 
abo seen entering IIIlU leaving the flowers, with pullen-
1I\1lSS(';I lH.lheriug rutlu:o r irregularly to the doml sll rfnoo 
of the thorax. 'l'11~ Of four dllStinet kinds of I I nuell­
optenl. (mlC of slllttll size oc·ing Cr<lbro bret'il) likc·wLs(' 
\·j~jted the fluwers; and thl'('() of these llymcnoptcnl 
had pollt·n-nlll$..§{>S attaclu~t to their bocks. Other sti ll 
llIore minute ))iptern, Culcoptenl, and IllIts weIX' !!(!en 
Bucking the nectar; but the;,e inse;.otil appeared to 00 
too smi,1I to trnn~Jlort the pollen-mlLUeS. 1t is re­
mnrkuble thllt WIlIC of the forego ing insects should 
"illit the flollers: fur 31 r. F. \rnlker iufurms lilt' dUlt 
the Rureophugll fN!<Juents dl."Csying snimsl llHH!{or, und 
the Coo\OI)ll h aun ts 8<'SWl'C<i, OCCdsional ly settling 011 
flowers. The Crnhro alJj(). us I l:eur from llr. F. :-<mith, 
collects snudl beetlcs ( ll aiticru) for prmi~ioning itil 
nest. 1t is equully rcmarkllble, 8(.'(' ing hU\l nUlIl}' 
kiudll of iusectll \illit this Epipactis, th(lt lllthuu~h my 
!IOU watched hundrt'<llI of pl/mts fur some hours on tlm.'(J 
oee'lS-iUlliI, uot a single humble-Jx't.l nljght(..J on u fluwer, 
thou~h many WCT(' fl y ing about. 
EpiJl(lrti~ lalifoliu. - This sl)('('ies agrees \lith the 

l u~t in most re;jp('et~. T he rostellum, hOllel'er,!ll"lJjcchl 
considerably furt he r beyond the fuce of the sliguul. 
lIud the blunt "pper emt uf tbe limber less 80. '1'! I\' 
villCid malter lining the elnstic cap of tbe rostell um 
takes 1\ longer time to get dry. The uPIK!r l)etalil U1ul 
8<'palil are mON! widely (-,xpundt-d tha n in E. palulItri8: 
the di..!tal purtion of tho labellllm is smaller, 111\(1 is 
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firml~- IIllil(><1 to IhE' 11(l~1 portinll (fl~. W), 1M) that it 
i! nllt flt·xilol{' and ('11l.,tic: it appftfl'lItly 1I.,'rn"l only as 

a Iruulingo-jJlflN' (ur illiICCts. The f\·rtili8l1Iinn of Ihi! 
~l)('('il'~ .1I'IIl·n.1s .. illlpl~· on an inl!('('t ~Irikin;;:: in an 
11 1'"111'11 nlHI Ixwk"lIrd direction th(' hij::hly.pr"IIlU<·r81It 
ro.;tl'lIulll, "hil'l! it would Ix- IIllt t(1 do "h('11 N'treating 
from Ihe lIo\\{'r ufter huring' !lwked cll(' c(JIJiolls neetllr 

Fig.IG. 

F.'·l ......... II .... T'roL .... 

n" ..... ; .... t<l ,d, •• y .. with .11 110 ... po.l. uJ l .. t~\ ... mQ~t>J, .. c.I'1 the 
I.bellu ..... 

~. Aalh.r 
'." .. leUon., 

t.IIIJm •• 
1.1"l,ollu.a, 

in IIII' ('up of IhE' III1x-lIUIll. .\ppa ... 'nlly it i ~ not fit 
all n('('('<;·,,/u)' thnt til{' ing.~t shoul.1 i'u~h up\\lI.l"fls the 
blunt 11111""" end of Ih(, Rnther; lit 1";)_1 I. fmm.1 that 
till' 1)!,lIillia .... mi.l hl> remO\·L.u. ea~ilr h~' himply drag. 
I!in~ "If Ihe ('lip or the I'OIItPlllllll in all IIJlI<)IfU or 
I.IIlf'k\\,tl'll dif('('li"n . 

. \.s ",)111(' plllnl~ gr('w ('11);!(l to m~· hl)ulIf', I h8\'e been 
ahl.· I" ol);l.'rl'C 11('f(l and dS('lI'itero IIH·ir mnnner of 
ff'rl ilillluion Iltlrin~ 8('1'('nll YCflrs. .\. lthllu).:'h hil('-bces 
nn.1 hutl1lJ1('-IJ(>{'~ of lnnlly kimls Il't'!'(' e\ln~tnnllr flying 
OWl' tiu' pl!lnl~, I IIc\'cr saw a 1)(>(> Of any JliplN'0118 
itl';(~·t Ijsit til(> flu"· .... "; but in (;t'rnU\n~' l"pr<-'ngel 
.... au.zhl Il fly Ililh Ihe pollinia of thi~ 1,lallt altacheJ 
I!J lI.s llIIl('k. On the other han.1 1 Ju\\e 1'("1)('11IOOly 
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uUlM.'rw'<I the 001l1l1l0n II-UP (rapa '!fltWirj.) Bucking 
liI(' IIt«!IHr Ollt of the 0P<'II clllMilnpl.'1l InLcllmll. J 
Ihll18l\\\ tho I\Ct of fcrti lisatioll olToctl .. ,,-1 hy 11111 pollen­
lILa8Sf'I IJ<'-ing relUo\'eo;l by the WASPS, Cllld nfl('rwllrus 
('urril'd nttndlCti to their forehcnds to utll('r flowers .. 
) Ir. OX('nden flll!O infonns me that n I nr~(\ \)e(1 of 
B. plH'JllIrota (llhieh is considered by 110111(' blltnlli~tJ to 
bt> R di~tinct 'J,e('it.."iI, Rlld by othen a nuit'lr) "1Ui fre­
{Iu{·ntt..'<i by "''',lIml' of waspa." his "('ry n'lI1nrklible 
thut Ihe 8w~t nectar of Ihis El'il)Q('!ill 11110111\1 not be 
RtlmCIj,-e 10 filly kind of bt>e .. 1£ WASI"' 111'1'6 to l)(>COme 
(·xtinct in nny diiluict, 110 probo.bly lI"uulll th(, EinJx,ctis 
"Itijolill. 

Tu ahow ho"· efft'Ctunlly tho floll'en nT(' r,·rtilised. l 
Illay fuM that dnring the II-et and eoltllM.,l.".UII of l &iO a 
fnell,l inSuiIS<.·X examined fiYe'pikcs ~ring('i~hty-fi,"c 
eXIJllutil'<i flolI"cl1!; of these, fifty-thrt..'C hll.1 tilt, pollinia 
("("lIIon'<l, and thirty.two had thcm in 11111('(': but as 
n\lmy of the luttcr nere immediately bcncuth the buds, 
II. Inrgf" nllmb.'r wou ld ulmOlt certainly hll\'o beell 
aftcfwt\lds f('mOIl-cd. I n J)cvons.llire J fUIIllll " 'I) ike 
with nillf' opell n011"£'rs, and tbe pollinia in 1111 ,,'t're re-
1l1U\'('(1 lI'ith one uC('plioll, and in thi, cU(' a ny, too 
'llllall to r'Cmo1'(" the pollinia., bad becom(l ~hu.'(1 td tbe 
I'O!!tdlulII, Rntl had til<"re mi!K'rably peri!h('(1. 

Uf. JI .. ) I iill(·f has published· sollie interesting 
()I.I8I.'n·ation~ on th(\ dill'cf('noo in IItnl('tul'fl und Iilailllcr 
Hf f,'rtili:o.lltion, tiS lIell as on Iho int(·rm(·dinIO forms 
Ix·tll('(·n f.jlipadi. rNbigi"OM(, fnitroJlhyll", IIml \'iridi­
flora. 'I' h<" iatt('r 81)("("il'S ill I\:lilarkabl(. f,lr th(· abl!cllce 
or R M.IIItcliUIlI, aild for being regularly lI(·lf-ft·rtiliilf'(l. 
Kt·lr· fl·rtilWti(m hero r.)lIo\\"8 from the in('1)1I('",lIt 
pollen-grains ill Ihe loll{'r part of tho I'ulkn-me.ue:l 

.·\'r.hol""l\.d.:s' .. I.\"(r.r.w...u .. I.'J"b'lfu~. lI r .·"I~, ... BJ.. 
1'11- 7..:)6. 
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{'milling. wlli!'t 8till within the AlItIU.'N·{'I1~, th('ir 
lub.:~. "hieh 1)o{'nNmte the slif.(ma; AII(I thi8()('("11r8 ('n'll 

in til(' lm.1. This 8p<'("i<'S, hOll-eH~r. i5 pn,I ... "Iy "iqiteo-i 
h," in .. 'Ct~, nu(1 O('Ca..iunnllv cr( ... ~"i; for the InJ.w>llum 
""lIltliins nel'tur. E. lIlie:Oplaylla i8 int('mwdiate in 
AtruClUr(' betll(>('n E.llllifolia, II-hi('11 is nilmy' r('rtilised 
hI' the ai,l uf in~ts, and 1.'. lJirMi!lor", whi(·h dOl1l not 
n;....,.(·~SRriiy T('<jllire !lily AUt'1i .Iid·. TIll' 10'1.010 of thi ... 
lII ('moir by Dr. IL. l l uller dC§en'('1I to 00 IIltkntivdy 
8tudi(,<1, 

1.'l'iJ1O'Jill.JlI fJuulini.- This pll1nt, "lIi('1I hl1l1 ouly 
IJllC't' IH"11 fOllntl in (:r('Jl.t BritAin, ha~ iJ.l't>1I fu llv Ill'­
lI/·ri()t .. II,y Ilr. HnhTU!lf·h ill a "'rll:'('il1l nWnluir.· ' TII(' 
IItnll'lu ... • anti Illliuner uf f('rtiiii/lliun i4 in 111I11l\' re­
ilM"('t8 lik,' thnt ur EJli l'a('ti~. 10 .... hidl f!:I'lHl~ til<' AI;thflT 
()t'li(-,'~ the pre8f·nt 1111(' to be allied, though I'lact,,1 by 
Liudle~' Amollg~t the .\r('thuS("II!. lI"hrl!ll('h!!an Ill(' 
flo\\ cl'8 "i~itl''' by l10lliinu ItlCQrulII, hnt it tlppt'lIr!! that 
un I) tlf,'11 ]I~ill('('ctlpliules. 

O()()(lY"ru rtpen~. t-'I'bis g,'nus is rutil('r dUS('ly re­
lalt 'll to J~]li] ~,t.'ti~, in m(r.;t of Ih" dUlnl('l{'rs lIilh 
IIbil·h \lie a ... ' ('vll('erued. The sbi{'hl-likt· r.-l@tcllulII i~ 

alUH"t IIt lunr(', lind IJrt,jl'ets bryoud th .. IItip:mll.; it i8 
'iIlJlI)l)rI('(i on ('Il{'h aid{' by ~Iopin~ .. id!'1J ri.illg rronl 
tl\(· UIJI)('T ('(Igp uf the stigmA. in n,~'rl~' the Mille 
uuIolIlI,'r 85 "'{'8hall IlTCSeutly",-'t, ill I"I,imlltiu .... '1'11(' 
surfllN.lufthe protuiK-rnllt l)!Irt of Ib ... rt,~tt'lllIm is rougb. 
au\lll]u.'11 dn' can be lK'{'1I to be rurml~1 vr {'('ll~; it iii 
(1i-1i('lIt .. , Il.IlIi, when slightly pritke,l. A little milky 
"i;wi,1 fluid e:eudes; it is lin('(1 hy II. lll)'er of ,-ery 
II.dhf'si,·" mnU('r, wbich quitkly 8('1;1 hnrd wbell ('xl)t)S('I i 
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to tho air. 1'ho prohllx-mnt ~Ilrface of the I'OIJtclllln1. 
",-hell f,"t'ntly rubbNl uplI-ards. i, CM.ily "-"llIow!«i,lIml 
carries ",ith it a strip of U1emhnlllc. to the hindl'!' IXlft, 
of \Iilieh Ihe pollini(\. aft' ntt .. ,('hf'd. The sloping sid('jj 
"hidl support tho l'(I6tellullI lifO not I'\.'lIlovcd at tile 
1i811Jt' lilll<', but r('main prnj(>('ting IIi' like n fork and 
80011 ",illl(·l'. 'fllc anth(·, ill borne on II. brood cion· 
gaIN] filament; aml!l mf'lubrall(l on both sitlcs nnit('1! 
this flhunOllt to til(' edgt'S of tho 8t i ~nuL, forming' lUI 
iml)('rfL'Ct cup Or dinau,lnllll. The anth('r-cells opeD 
ill thC' bud, AII'\ tho poll"n-IllM1J('8 brcomc attached 
\.y Ih('ir /interior fn.ccs, just \)en('nth thei.r summits, 
to tho bnck of the rost.:-llUnl. Ultimntely the Iluther 
upen8 '/liddy, 1Cft,\'ing til(' Jlolliuia 8110081 naked, but 
partially protected lIilhin the membntnoll8 cup or 
clinlullirum. I~h 1)O\lillilllll is 1,IIl rtially dir ided 
lellgtlnmys; the 1)O\len-,I!nlius coileI'(> ill subtri.lngnlar 
packell. i'lcluding 1\ lIIultitude o( compound gmi n~, each 
oolll!.i.sting of (\)Or gruius; I\nd IhefOO pockets aro tied 
togclh{·r by strong ell\Sliu thread!!, whieh at tlle ir upper 
ellds run logetl ... ·r and form a single flattened hroyo'!l 
elMtic ribbon, of \lhien the truncated utremity adhet'CtI 
10 the oock of Ihe rostellum. 

T he surface of the orbicular stiglllll is remarkably 
riseili, "hich is nl'1.'CSililry in order tl\l\t the lInusnal1~' 
strong: threads oonnccting the packeta of])O\lcn soonld 
be ruptured" The labelluln iii partially di,"ided into 
tllO purtiolls; tho tcrminnl ])Ortion is reflexed, nnd 
tho hll.sI1l ])Ortion iilcu!)oformoo.aud fll1('(1 with nectar. 
'fhe IJlU!8Q.ge IodM.,.,1l the rQIItellulII nnd labellum is 
oontrnct(>(1 \\"hil,.t the flower is young; l)llt when mature 
the CQ[UIllI\ I\\OI'('~ further ooek from tho lnbdlum, 80 
as to 11.110\\" of ill;I('Cls \lith Iho pollinia adherillg 10 
their 1)l'\)boseidl"ll, to (' liter the flo\l'e~ more freely, I n 
mallY of the 8l'ccillWIlS rc(:eired, tho pollillia hall been 
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1'{:1ll01'efl, lind t he fork·shllped supporting /lilies of tho 
fO;!tellullI 11"(>1'(' partially withered. 31r. H. B. Thomson 
informs Ill~' th'lt in the north of ~t],-IIl!1 he 811'" 1111111\' 

humuit.'-hffos (JJQfflbu. prtllm-"".) "isiting til(' n(IlI'e~ 
\I-itb (lullen.masses altacherl to tlwir ]lroboscides. 
T his srl{'Ci<'8 grows 1l1~ in tho United ~tlltcs; and 
Pmf.·~'.or .\sa Gmy · confirms my II('('(HUlt of its 
strlwtUfO IImi manlier of fertilisa tion. \\iLieh isiikewisc 
aPl,liellulo to another and ,'cry distinct 81'0ei<'8, namely. 
Good!Jera }IU/..et..'elil. 

(;oodyl'l'Il is nn iuteresting conll(>('till~ lillk bet\\een 
""H'm] H:r\' {liJ;tinet forms. In no utiLc-r member of 
the -X{'f)u(';e o~n'('(1 by me ill Ihc-ro 80 IlMr fill f1,}­

])I'olwil to the formation of a true ("fluliicif';t liTH] it is 
curious that in this genus al""6 the poll~'n-~min9 
cohf'1'(' in lar~e packets, ns in til(' Ophn'A'. If the 
IlIl!IC('nt /·atl(iidf.>8 had been auae!lefi Iv tlw il)'H'r ends 
of the pullinill, ami they lire attache .. 1 1\ little beneutb 
t l,eif BlHlllllilil, tbo polliniu wou ld luno 10('('11 n!rnost 
il\f'nlien\ wi lh thoso of u true Orchis. [n thf' r(JlifClluUl 
being 8uPIKlrt<:-d by sloping side;<, "hi(·!t Ililh('f "hell 
t h(' viseid disc is relllOWlIl -ili tho t'xi"t(' lu~ of a 
m<:-mbrnnQIIB ('up or clillundrum Ix:twt~n tllf'sl ig:m!l. 

• '.-1./111'" Joomal ." S<-ie,>«: 
~"I. lU;~ l'>Iit, I~ ~l!i. I ror­
... erly thoujthl II ... , willi lbiapl.ol 
.,1Ii t'~; .. nrtl"'" it w .. the .. t~·l_ 
lu.mwJ,,~b .. .,..e..Ir....lhe ... I,unn 
"'.U ..... .{lh"" ....... r .. """I,.""" 
1ll'1"..,."':b,u l ',"r ........ ll .... yu 
._.·,., .... 1 11001 It I""eoolullln 
.b'~h m ... H., 

th,.rOl.,ilt""~i.· .. ('o(J()ff!l"". 
di ........ "r ... ·"'nw(,yMr.!.kI<·'MU. 

!:~~t::~:: ~1;~~' ~l:I:::,:I';:}CI;;~: 
~~,I~~'J:>~~ !~(ll,~~, t~:::bl~,~t:~ 
hm th~ .. r.u O •. ·bl,. '1'1>" 
caudl~l" I, b.·ce r"nneo.f <:>C • 

1,.I1I.il" ,.r .·I •• ;~ Ibn ... l ...... ilh 
~~.y ... ".11 .".1 Ihin I .. ·keto of 

~J(,~;;:;;:;;:I ~:k;~;~~ :"lb~ 
'be <>II,." TI,,·lw".:-"'.Ij,..I,. ..... 
unll4l<ll&,(.tI,nrnt<.rIlM·i.-.-... 

;;, "':.:,IS1:'~=' iil,~~h'~i~ ~I~':'; 
D~'IT,'r t· ..... " tl>.., ."",lI.ite &1,,1 
nl ... ""c 'hln' ..... "r II,,, 00 .. 1 
I.,~hta .. r 1.,I~:" .• ,,,1 rrom Ill" 
"'''''I(,h "r II.~" "11,,,,11"1(',,1 ~. 
Ih., 1"" .. 1.., I b.-1I.·.,~ IhRI Ih.·, 
.n.;".r'''H·t .... ,I,·""oondil i,>n; 
ir 00. Ihe.\l p"'.I"n~.li(KJ. of th" 
1'0l.liIlWaf\lIN<:C'IIu.Ii.+ .. 
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nud flnthef,-1I11(1 in fIOmc other respc('tll, 1\e h",-e a 
ch'llr anillity II-jlh f':.lliraDthcs. In Ihe IInliwr hal-ing 
a 1"'oft!1 filam("nt we see 8 relation to (;f'llhalouthera. 
In th;> stnwtu!'C of the roIlellum, "'it!' tiu.' ('x(..'Cplion 
of tht' sloping 8i(IL'~, and in the shllpe of the Inhellulll, 
(:VOdP'Tll J't."S('mbJes Epij)llctis. (;()()(IY<'rB probably 
sholl! us the stnte of the orgalls in n group of Orchids, 
110'1 mustly extinct, but the part·nts (Jf III/my li\'ing 
(1('S('('lIilnnts. 

SJlimnilU!. Ilulumtlllli'.-This Orchid" ilh iLS pretty 
name of Lllliil't'-tresaes, 1)n'!!('1118 !jome inh'resting 
J)(I{"ulinrititl8.· The I'OIItellum i8 a lung. thin. flat pro­
jl'('lioll, join('(i by 810ping shoulders to the summit of 
tilt' stigma. In the Illiddle of til(' ",,,,{(·!llIm a Ilnrrow 
Y('rtical broll'lI uLjeet (fig. 17, C) Illlly t-' 110''('11, bordered 
lind C~w('"-,<l by tmllsptlrtllt m('mbmlll'. Thii bnJlnl 
obj('('t I will cnll "the bo.lt-(QruJ(~\ Iii",·," Jt funns 
Ill<' mi(h11e I)()rlion of the l)(I$l('riur lIur((I('O of the 
l'08lellum, und consists of llllnrro\\ strip of the exterior 
nl{'mLmllO in Il. modified condit ion. Whell rcmonx\ 
from il~ nttndLlnent, it.s SUlllInit (fig-. E) i~ ~('('n to be 
IKfiutC<\, \I-ilh the \oln~r end rQum\('(I; it i~ slightly 
bowed, 10 Il.8 altogether to re9(·mble 1\ hoat or Cfln()('. 
It. ill mtiler more than T'~. of all i1u'h in ](,Ilgth, 
/lUi\ 1C';j8 thnu T!. in hr<'adth. It is Il{'fl.r]~· rigid. and 
1l11IW'fln! fibrxlll~, but is really foml('(] of elongated 
Il.ml thickened eells, 118l'tiu11)' eon/hU'nl, 

Thii boot,llan(\ing \'ertically up on it~ ~krll, is flll('(1 
with tbi('k, milky, extremely Ivlhe;.ivo /lui(l, whi('h, 
wlli'li (,xl)(I8(~1 10 the air, 1l1pidly tllnl~ t,mlll1, nud in 
Hoout OM minute sets (tuile h/lrd. .\11 ()I~(,<,t is well 
ghl<.'d to tho bo.18t in fuur or five &I.'<'i>llll~, awl II-hell the 
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N'mf'nt is dry the au nchment i, lI oudtrfull y f!1: rong. 
'I'll(' 1 1'll.1l~I""n,'n t Ilides of the roaldlllm coll.oo ist or lIlf' m­
" nl.Ilt', nlladll .... l bI:·hind to the edg,~ of the boiIl, and 
rold ~'(l o,"'r ill fronl, 8() flS 10 fo nn th ,~ anterior face 
of t ho n);! ldl um. This folded m(' ll\brau<" Ihel'('fol'(', 
('()\,!'..,., nlmO-I like !\ deek, Iho e,ugo of \'i~' i (1 maUer 
lIi,hin thc !x_II. 

.... ,Mr. 
I'.f">ll •• -
,., ...... """"poIl_-

~=~.~Ch .......... 
a. "'e-
~. ~.:·:;,:::T:t:'!~.I.IU .01 .... 1 ,_,I..,.. _llh ,bt, ....... ~r 

.. ""I •• 1 .... ~ ........... The 
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;u{riBpoI".lft8"Nljl~ 

II. ~d. ~; ........ rgM rJ ...... , .. .... 
~".n,.ilh.lI ' h ... I.I .... 1 
I'M.I .... bln ... 1. Tho .... ;I;" •• 
~, , ... ' .... n.bI •• d of ,h. 

.pl'"" ... , .. l .... .., ••• hr tb • 
~ .. ".th_ 

c. ........ I.io-• ..r' ..... i~.od 
01 ''''',,,,,",,' ••• ,t.It it< __ 

..... ... , ....... 1 ..... '.r~.-..d .... 
D.r ..... , .... ..r' .... li~...to( 

:!; • ..,.~:.:I..n~.d •• "io<lt.u 

£. I>oK ........... lf" .... 'Ioe .... ,.I . 
l"m.,_tly •• I.rp;I •• ''''od ,,",'e ...... lr. ",Ih Ih •• It..,~ ... 
.I .... ,'~ Ih.--l. of Ih. poU • • • 

::~~!/"i~:·,~hr;~~·.!'.::: 

Th<'lln tl' rior £11('(' of the I'O!JIl'lIum i ~ ~ li A'lltl y fU rTOW('(1 
in a I'JUgitud iunl line over the middle of !Ill' hoot, Rml 
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is f'1I']o"'cd ..... ith a n>mllrbblc kin,] of irritability; 
(ur, if tilE' furro ..... be touch('(l '"ery gently by R needle, 
or if " bri~t1u 00 ini(l all)ng tho furrow, it iIUltantly 
Iplitt nlong iUl whole length, find " little milky 
lIt1h('~i\'e fluid nudes. 'l'hi~ aClion is lIot mechanical, 
ur duo to slulIlle "jolenee. Tho fiS$uro runt lip the 
whule ]('ngtb of the l'QiltellullI, from tho stigmll beneath 
to tho summit: lit tho 8111llluit tho Ihillll'O Lifurmtes, 
and MillS dowu tho back of tho ~h'lJ\lm 011 CllCh side 
nnrl round the stem or the boot-formed disc. n ence 
aftt.'f Ibill splitting IIClion tho boot·form('(i disc iiCfl 
quito (n'l', but ('lIlwlded in Il (.)rk ill the I"08tdlllm. 
'l'bo flet of 8])iitting app"n>nlly 11 (, \"(,1' takes 111400 
sponIIlUl'Vullly. 100"(,1'00" plnnt wilh " net, aud after 
fire of tho Rowen had fully ("xl)IIotuied they were kept 
prott'(>tl>d fUf a. week: I tll(·n C'xamined their l'OI'Itella, 
and n()t ono hllil split; wh('r('!l.., IllrnO!!t cH~ry flower 
on tho surrounding aUllllllCO\·el\.'(l spikes, which \\ould 
Illtll08t certainly hll.nl been "i~it('(1 find touched by 
insects, IlfId their rostdla fWlUI\'(I, though they had 
be<-Il 01M.'n tor only twenty.fouf hours. .l::xl)()~ure for 
two minutl'il W tho ,-sl)()uroflllilllll ehlorofofm CftulK'll 

tho I"08tdlumto s(llit; allc1 thiswo slialillerc"ftC'r IIC6 
iii like ll-i~ tho C'ase willi 801110 other Orchids. 

When a bri!ltlo ill laid fOf tll-O or Ihree IK!eQndll in the 
furrow of the I"08tdlull, and tho membrane 1188 con­
~lul'nllf becomo fis:mred. tho \-iacid mlttlcr within 
the i)(lnl·funlll!<l dise, which lief! e1080 to tho 8urf(lce 
find imlt'(>d lllig-htly exudes, is 1l1m08t sure to gluo the 
disc IOIl!-:itudillnlly to tho bri~tle, find Loth are with­
<lntllU together. When tho disc, with tho pollillia 
nttllchl'c.l 10 it, ill II-itllllnill-n, tho two sic1(>S of the 1"08-

tellum (fig. I), which hll\'e been c.l('8('ribod by somt· 
OOldni,,\11 llil two di"lillct foli8CCOus projections, lire left 
sticking' up like 11 fork. This is the COlUluon con • 
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dition of the flu\\'el"il afler they ha\'o oc'('l) open for a 
d,.y Or t\\O, and ha\'e been \'wtoo hy in!lo'Cls, The 
fork 80011 \\'ilhers. 

W"ilst the Hower iii in bud, thl' bRck of the boat. 
formed disc is oo\'ercd \lith n l"yer of lurgoJ rounded 
cdli!,8() thnt the disc docs not strictly fonn the cxterior 
surfll.C(l of the Ixu:'k or tho rostdlum, 'I'h{'!J(J cells 
coutain slightly visci(t mlltter: they relMin unaltered 
(as lIlay be IWC-n at fig. £) townrdil tho upper end of 
the disc, bllt at tho point where Iho ].ollini,. nre at. 
tac\u:·d they di$l.ppear, Therefore I at ont' lime con­
cluded th'lt tho viscid watter eonlllilled in tll('sc cells, 
wheu they bUl'IIt, son'c to f'lSten tho thre8l1.i of tho 
pollinia to Iho di~ j but, as in !;C\'cnil other l-rencro, 
in \lhieh 1\ simillir attachlllcnt has to 00 dl('('too, 1 
could St.'e no IniCO of such cclls, this \'iell JUay 00 
erronOOIlS, 

Tho stigma l iell bencath tho rostellullI, anti projects 
wi th a sloping 8nrfuce, US IIllly be &eCll lit B ill tho 
side-view: its lower margin iii roundNI lind fringed 
with hairs. On ench side U Ill('mbrnno (cl, H) extcndil 
from tho edg('$ of the iltigma to the tilruu('ut of tho 
allther, thlllJ forming fllllelllbTl1IlOu~ eup or dinaullrum, 
in "hich the lower ends of the pollcn-mASlK'lllie safely 
"rot~'('t~.,j . 

.Each polJillium eonsi~13 of two It.~"'ca of 1)OlIeu, 
quite di.s.:lolHlccted at their lOwer Imil upp<'r cntl., but 
unit('(l flfr floout half their length in til(' mi,I.lIe by 
ehlStio thn::o'I.s, A yery slight Illodiflcutinn wonld 
('<)IlI'ert the two poll iuia into fuur dilltiuI·t IllRlIOI('S, as 
OC<:UTS in tht' g('llus llaluxis aUII in nHlIly fore igu 
OrehilL~, 1':1\(:11 leaf consists uf (L double 1 11~'er of 
l>olicn-g-n\illlJ, joilled by fOllN LOgI'tiwr, nud these 
unil~'\1 lIy elastic threads, which aN more llumerous 
alung tho .. ,dges of the lea\'cs, anll COllVerge at tilt' 
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summit of the Imlliuium. Tho lean!!! nfC ,'cry Lrittle. 
and, when 1)1nc«l 011 tho ndhl'8i,'c stigma, Inrge piCCCtl 
arees,ily broken off. 

J..on~ before tho f10\\f'f ('xpnud~, tho nnthcr-celIs, 
whi('1i are pl'0'l3t'([ against the back of tho rostellum. 
open in their upper part,8\) tlwt the included pollin;n 
oomc iuto conLict witb the back of the boot-formed 
disc. The Ilroj~tillg threads ihen become firmly 
attut·hed to mther "hol"c Ihe middle part of the Lnck 
of the disc. The tl.uther-(."('Ils aftcr\\nrdil open lower 
dowu, and their IllcmbrnnOIl& Inll18 contract and be­
como hrolnl; 80 thnt by tho time the flower ill fu lly 
t'Xpnl\rled th(\ uppN pliTt of tho ptlllinin lie quite 
IIl1ked, \litb tlit·if ooses I'bting in alittJo eup formed 
by the withered IIl1thcN"('ll, and Internll), protl'Ctcd by 
the clinnndruUl. As the polliniu Ihus lie ]OOS(', they 
urc cnsilv rell1o\'cd. 

'rho iuuulur fh.fIl"CnI are ('Iegflntly arranged i ll 8 
lipire rountl tho spikc, IIwl proj('Ct from it horizonlally 
(fig. A). 'fho labc1l11ln is ebnnl)ellt)(1 dOIl-n tho middle. 
1\11(1 is furni$hed lIith Il rdk .. ed find fringt)(i Iii), on 
which \.Jc.cs alight; its hMal internal Ilngles are IJrt)­
dllCNi iUlo two globulnr 1)1"OCe!<!!('8, which fK'Crete an 
almminnce of nectar. The ll('Ctnr is collcctt)(l (fl, fig. 
11) in a small reccptnclc in tue lower Jll'rL of lue 
labcllulll. Oil ing 10 the I'l'Otubcmut'e of tue inferior 
margin of tho stigma allli of the '"0 Inteml inflc-xed 
ll('('tnries, tho oriHce into the ll~tur-r~Jlllleio is 
IIllieh contnl("tf.'d. Wh('11 the flower first oprns the 
r('('('ptncle contains ncctar, aurl at this period the 
fronl of 1110 I"Otitf.'lium, wili,'h is ~Iightly furrolled, 
liell close 10 the dlHllllellcd Inlx·l1um; COllS(!(Jllt'lll ly 
Il pn!;sogr is If'h, Lut 80 nnrroll Ihnt only a fiuo bristle 
Cflll \)(' 1111&;('1.1 d01m it. In a d!l~ or tllO tho ooiulll n 
1ll0H:~ a litt le (,ui her from the Inlxollulll, find n lIider 
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IIIWftg-e is Idt for iulIC(!js to deposit »oll('n 011 thl' 
stigUlllti(' surflll.'e. On this slight 1Il0n'1II("llt of the 
column the ft'rtili$l.tion of tho flower flbeolute!v 
1I("1)('lllIs.- -

With lIIo"t Ol"l'hius tho flowers renlRin open for 
1101110 lime I.~:for(' th('v nrc ,-isit('(i h,' inK'Cts; hut 
"ith f'pinllllhcs l hR.-,-e geJlerdlly r..)und the hOM­
f0rmed .lilOCM r('mOI"(:d very 80011 after thrir (,xp!l1\~ioll> 
leor example, in the two last spik("S which 1 lutplK'lIed 
to examine tlll:re were Ilnmerou~ hllde on the SUlIlmit 
of on(", lIith oli ly the sc'-en IOll('!lt flowers u p/Illded. 
of IIhich six lHvl their di~ imu pollillia removed: 
the Olh('r spike lind eigbt UllAnded f101l('"" and the 
pollinin or all 'AWO remo,'oo_ We h[IV("ll("('n tllflt IIhl'lI 
the flOI .. ,rg finot upen they woulll be atln'l{'tin! to 
inileCts, for tho fL'Celltacic alrMdy contains ncctar; 
Jlnd nt this peril/Ii tho rostellum lit's 80 clw;e to the 
e!uumcllf>d lniJcllum tlJilt II bee oou ld lIot ]lIllIS dO"-1I 
itil proboscis without touch ing tho medilll furroll of 
tho rt)8t('llum_ This 1 know to be tho CAA(l uy repcnted 
trials with II. bristle, 

W o tllUs 8C(l how beautifully on'rything i~ ('()utril-ed 
that the polli nia should be withdnl\\11 by in~~t8 visit­
ing the !lowers. Tbey are alr.::>.l.ly allllc\u'(l to the 
di.se by their threalb, and, from tht, ellrly lIith(·ring 
of the allther-cl'lls, they hang loosdy fiU~IX,lId(.J but 
Jlrol~tcd within the C\inandrum. The tvueh lIf the 

• I'rot_ A. Ora,. .... "" 01-.1111", ""rllin !>1>inntl_ .. lth 
kind .. '" ,·un';". f ... me :!pi- liJ'UOt·I"h,tiJ"I'I;'lh~oolulDn 
... "tAu gn>d14 .. ",I.....,.""inlbe ","lnot,Io~Ia"'llulD_ .. l r"""H_ 
Vnll<~t ~\.1IteL li e fvund Ih.. I,. Ihou"bt, ... bkh "IOn .... II", 
.,oo gt·",·nl IINd"N •• i"...... dowe._ bo.«>nWl ruatu'"t\. li e tlIl,lio 
Ii ul~ •• ali .... "d ..... !ruek thl ili ... ·id~,d"" o. lhe p"IAg<', 
... ith 11 .... ".rfv ......... nCll,e...-ge whi~h 1''''''" .... l"'I',II,"nl 1 ,OA" 
h,'" Ihe lIo.'cr. II . h ••• i""", i" Ih, fHUI'-Ik-n m.bto do ... cr. 
",,,II,_t ('Am('t. Juun •. or >'1110 Ilriki"lIlhl .... w ... udct 
&~' '01. ulll •. P. H7) 10,. how .... OT~rlooked I\.~ 
_nlorlbeltnICIW'I.QdMt~ 
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proboscis ('lUlse!! the nr;lellum to split in front and 
behind, and frees the 101iP-, !larrow, boo.t-funne .. 1 disc, 
wbich is filled wilh extn,mely viM-id IllClttcr, Rlld is !ure 
lo adh\"r(' longitudinally to the proho..ci"~. When the 
bet· nie" nll"nY,80 !tu"dy will it carry n\lny the polliuia_ 
As thtl 1)O,llinin are nUa('hoXt p6NUei to the .. lise, they 
ndhl'ffl parollcl to tile probosciil" When the flower 
flrdtol'cII" IIml i8 best adnph"'(1 for tho remO'"tll of the 
pollinitl, tho luodlulJl lies so clol!C to tho rostellum, 
thnt till' ]lollinin lIttnehed to the prubost'ill of !Ill inse<!t 
cannot lJOS:liLly be (urt'Cd into the llllbll;.("c 80 as to 
l"CtlCh the 8tigWII; they 1I'0uIJ be eithcr upturned or 
bl\)kcn off: Lilt \Ie lUll'e seen that lifter h~o or thn:.-c 
days the colulIlll bt..'CUillC>l llI"ro 1"(·1I .. -xl,1 nnd mo,'eg 
from tht· Inbo.·JJllm,-tl "-ider pfL~""l~(' lJein~ thUlj left. 
Whell L in~rtt--d the pollinin nuuclu'fl to a. line Lrist1\' 
intu the nl."<.'tlir-recePlilCl(' orn flu"\"r in this <,,,udition 
(II, fig_B), it lIns llrt'tty to see hl)\~ 811rety the ilhedS 
of pollen wero left adllcri llg to th(' '"isdd stigmn" It 
muy be o l ~er\'cd in the diug:rum, 13, thnt Oiling to the 
projectiun of tho stigma, the ori/ico into th(' Ilf'CIUr­

roceJltucic (n) li{'~ cJO>!C to the JO\ler sidl' of the f1o\\er; 
in8('f;lii 1O"0uili thelX'fllre illllCrt their pnlho;w.-idt·s ulong 
this Ju\\{'r sille, Rud an open space noon' ill thus h-I"t 
fur the ftllnchCtI I'ollinia to be ('arrit ... 1 du"n to the 
stij!"1I111, without being bru.shed off. The &ti~m'l c\"i­
dcntly projt'Ct$ 80 that the endg of the pullin in may 
slrikt· R~'linst it. 

iJt"IlI'(', in HpimntbC8, n recently expnlHlt'fl nOller. 
which hUll it$ pollinill in the h4 .. ~t KhU .. , ji,r fl"n\Om!, 
eallnut be fcrtilis('d; und llJatur(\ f1()IIl"~ "-ill !A.. ferti­
li~I'(1 lIy 1)O)II{,ll from young-i'f flOI\l'f"lI, oornl'. lIS \10 
~htlll ]I«'.8('lItly 8e<', on a ilCl"lrllto plAnt. I II oon­
fOflllil), \lith this fad the sligmatic ~UfftlC(-j1 Il( the 
older !Iowcrs are (ar more viscid than IhOlC of till' 
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younger Hon'ers, Nel"ertheless. 1\ flOW('f whid\ ill it~ 

ellrly slat;> hnd IlOt been visited by ins('Ct~ would nut 
nece!l!lnrily, in its In.terand more explIndC!<:1 l"ouriitif)lI. 
have iIi! poll<.'n I\'lL'!ted: for insects, in ill$('rting '\lIll 
withdrnwing their proboscides, bow them forwllrds or 
upwards. Itnd wOldt! thus often strike tllO furrow ill tlin 
rostellulIl, I imitated this action witb /1 Lri~tl(l, IIIHI 
often succeeded in withdrawing tho l)ollillil\. frolll ohl 
flowers, r WI\S led to make this trial from huving III 
IirstehO!l;>1l old flowers for ex,lminlltion j Rnd 011 pnl!~illg 
,I bristle. or fine cnlm of gmss, stl"l\ight dO\\11 int" 
the llC'Ctary. the JI'Ollinia ,,"ere nel'er withdmllu: bUl 
when it Wll! bowed forward, I sncceetird, FlowcN 
which \u,,"o llOt had their pollillia l"emOl"ed elln IJ(' 
fertilised !IS easily as those which hal"e lost tlil'lll; luul 
1 huve seen not II few eases of flowers II'jlh thl'ir 
polliniil still in plnce, with sheets of pollcn on thrir 
stiglllM. 

_\.t 'rorquay I watched for about hillf 1\11 hour u 
number of these flowers growing togother, !lnt! SIlW 
three humblo-bers of tll"O kinds \'i~it them, 1 cflught 
one find ell:fllllillcd it.s proboscis; 011 lho superior 
lamina, some little \l'lly from the tip, tllO lK!rfcct 
pollinin were attached, and three oth(>f boot·forllled 
discs without pollen: so that this bee had rt'lIIo\'ell 
the pollillia from fh'e flowers, ailli had probably If'ft , 
the pollen of three on the stigmlL'! of othcr f1uwers, 
The next tilly 1 ",ntched the SHIlie f10wcrs for n qunrter 
of [Ill hour, and cUl1ght unother Il\unbk~lJ.co !It work; 
ono perfect polliniulll and foul' bollt-furmed discs ad­
hered 10 its probosci.~. oue on the top of the olhrr, 
sllOwing how cxnctly the SfiIDe part of tho 1'0!;i.cI\ul\l 
hml el1th timo becn touthed, 

The I}('{'s IIlwllyS 1I1ighted fit the 001101\1 of the 
~]likc, IInfl, ('mIlling sJlil"l\l1y up it., sucked one flower , 
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IIrl~'r 111(> ",111'1'. I belien' hUlllbll'-~ ~"(·D(·rullr (1(:t 

in lhi~ IIlJllHh'r wheu \'i~ilin~" dcn,;e ""ike of ito"t'rs. 
,to; it ill rll\' Ill,,"t conn"uicnt mt'lhuti; un the 9nlllt' 

prL,wil)le tlillt" woodpecker al""y" rJilllOs up fI, tree in 
11<-'11\'1. of in'l('("t~. This .;eems nn iu"ignilhmt ob'l"n',I. 
timl; uutll('l' the result. I n Ihtl eMly moruiuE!, "hen 
the 1)(,(, 81nl'''l 1.111 lief round~, IN II, ~\lPI"');o.(' Ihnt siLl' 
IIIi1-(htCli un tho 8IUumit of II sl'ik,,; all(' wuuld C('f. 

IlIinl)' {-xtrllct the pollinin (r\)JJ1 tlw UPI)('rIlIOlit and 
In ... t ulJoI'UI ... l "OWN'S; but "h(-II "i,ilillg the next !:IlIt" 
("( .. ~[ing flu"'!:'r, of \I-hieh the 1,.,llImn in all J!r'\Jhal.oilit~ 
\\,,111,1 not M yet hale lIIun.'<i fnull tbe 1111..01'1111111 ,rvr 
thi~ i,l stu\\'ly and w'ry grn'hl,'liy \·!fI ... ·\t·<I). tlU' )IOU"II-
11Il!.. .. ,,'I "'vuld be br\lilhl~1 urr 1ll'1' 1)I,JIM ..... 'i~ UII(I lIrU~tt.~1. 
Hut lIalul\' ijUlfl'N 110 suell W'IlII;,', Thc bt: .. , g~ fir,,1 
to thf' IO'Ke~t flOIlt'f, and, enllliing 8IJi!1l.II~· up tilt> 
~l'ik(', efl' ... >cu nothing 011 tho fiNt Rpikt' IIhich ~Iw 
\ j,tL"I till 8h(' N'ach(';l th ... npp('r 1I01l\'N, atlll then sht, 
\,ithdnlll'~ TiI(' p(lllinia. HheilO<m flit·s tlJlltlOther plant. 
nnd, ulightill~ (Ill the IOWl'St ani! ()hh·~t /lulIcr, int" 
IIl!idlll lIill(' pa8$ll~"{' II-ill b,wl' 1"'1.·n furm('{1 from th,. 
~r('utcr rdlel:ion of the rolumll, III\' INlllinill slrik(' tlw 
IJI"IltubernnllJtigma, If the stigmll of the 101\"('8t lIollw 
hll.! alread)' been fully fertililJ(>(l, lillio or 110 pollt'll 
l\ill be Idt on itS! dried lIurlil/'e; l..tIlt on the n('xt 
~uf'Cet'dilig 1I01\·er. of ,,-hich tbc !tigml\ is a,lb,·,i",. 
largc sheet8 of pollen will be h.Jt. Then 8.8 I!O)I)II li_ 

the bee arriw'8 ncar the summit IIf Ihe 8pikf' 8he lIill 
witlulrnw fresh poUinia, will fly to the 101\l'r 1I01lcl"" 
Oil another plant, and fcrlilil!(' tht'lI\; and thus, III sill' 
~oe8 her rounds and adds to hef ~torc of hOlley, she 
1'(,lItitlually fCftilillCS fwh flOWCl'IIlllHi perpetuales the 
m('C of our autulllllal :::pirnnlll('~, lIhid, l\ill )-iel.\ 
h(}IIf'Y to futufe geDcmtiolls of be+: ..... 

.'-iJ'iralltlltt IIlUlralil.-This SI)I.'Cib, an inhabilant 
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of .\ustralia, haa beell described aTld flguml by)lr. 
Fitzgerald.· ~'he OOl'rel'3 are ammged on Ihl' ~Jlike 
in the same maoTler as in S. autum""iu: aud III(' 
labellulll with two glands at its 0086 e1~ly I'(';<f'>mbles 
thlit of OUI" 81)OOiee. It ill therdore lUI extraordinary 
f8ct that Mr. Fitzgemld could not detect OW'll in the 
bud any trll(.'o of a rostellum or of viscid matter. lIe 
Btates that tho pollillia touch the uppor l'dge of the 
iltig-lIla, lind fertilise it at an early IIge. Vrotl'<'tillg a 
plMlt from the 8~ of iusccts by Il hl·ll.~llll:ll! Ilume 
110 ditTerence in its fertility; snd ) I r. Fitzgerald, 
though hl' examined maTly HOll·Crs, no,-er noticed the 
81ighl.(>!<t dl'fIlngement of the polliTlia,ol" any pollen 
un the 8urfaces of the stigmas. Jll!ro then ",' haH' 
fl'l)eCit'!! which fertijjsea itself 83 f(·gularly I1S dOo;'" 
0JJ,ry. al~fl:T'a. It would, ho""c'cr, lx- ~k~irul)ll' 10 
a.iCertain "Iwllier ilUl('Cts C'·N vi~it the flo"('no, "hi"h 
it mny be pl"Cliumed secreto nectar, as gluutls ur,· 
pr{'8ellt; Ilud nny 8uch insects should Ix> ('xumiuoo, so 
lUI to mllke eertain that pollen doe!! uut adlll'fo to some 
partof l licirlJo<lics. 

Li&ter" &vata, or 1'u"t1y-Uade.-Thiil Of('hid j~ \lIU· 

of the lllOo:!t fClllllrkaLle in the- 11 holt. onll·r. TIll> 
dtnteture and fiction of the ro&te-llum hRIJ IN .... ·u til!" 
~lIbjeet or a ,"ailiuble pflJX'r in lilt· • I'hil"II"Jlhi~-lIl 
TrflIIMClioll",' by Dr. llook~r.t "Ill) 1111.>1 d~- ... ·ri~1 
minutcly and or OOUI'iIC oorrectly ilIJ "urinud lI!rm·tun·; 
be did 1101, h""C'·Cf, attend io the JlMt "hich ilh.'(·t~ 
play in tho f,·rtilisntion of the lIowers. ('. K. ~Jlrt'llgd 
11'('11 knew tho importance of iIlilC(;I-ngt:ncy, but lit· 
misunderstood both the structure lind lilt' ll("!ioll (If 

the ro~tdllllll. 
'I'he r&.;tdillm is of large size, thin, 01" folifl('(.'()u~ . 

• ·AUOIr.,liaa O .. bIJ .. ',,..ti;. t' 1'1,IIrw:>phl, .. ITrallMd.~ ..... • 
I~jtl. INI .... ~.\.:l. 

,2 

f h. 
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('{Im'ex in front fln(t concaro behind, with i~ sharp 
summit Ililt'lItl)' hoUoll-ed Ollt on Meh side; it "rehelS 
oW'r tll(' 8ti;:-lIllltic surface (fig. 18, .\. r, .), Illwrntllly. 

~,.J. :~:~~~.I ~( .. lum~. 
,'. ::,';:;;·um. 

.t'r­
I.bolln". I..-...-_ .. ,i., ( ......... 

nx Ill. 

\. Flowtry l ... fdlaten.l I1,,.-ith 
.Ll,h ... l"'l • ....t""tah.uoopt 
'bel.btll ..... ,.-.. ed. 

ll. Jo,no, .. llh Ih. l .. lIin;' ..... 
mon.! • ... 1 wit. 'M _toll .. ", 
... 1 ,~,., •• ncr 'hi .jo<ti .. 
J,hnoc,.t ... tlu. 
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it i, d["illl'ti by longitudinal !lellta illto a I*fll'8 of 
loculi, which C'OUlnili "illCid mallcrAliri haY(' tll('I)()IICf 
uf "iolently cSJll'l ling it. These loculi aholl' 1I'8C(-I! of 
thdrori~illal cellullirstmcture. I have met II-ith thia 
~tructllre ill 110 olil(;r gC1I1l1I cx(!t'pt in the cl(06CI~' 
allied N('Quiu. Thc amhcr, sitllated o.:hind the ro.s­
h'llum and prot('(:led by a broad ('xlWlnllioli of the top 
nf the colulIlll , opells ill tho blld. Whl·n thu lIower is 
fully cxpnud('t l, the pollinia nrc left (Illito fn:c, sup­
port(o(i i>l·hind by Ihe allthcr.(!ell~, and lying in front 
lij:.,"II.inllt the ('o)ncal-e oock of the fOi:Ilelhllu, II ilh thcir 
upper pointNl cnds fC:jling 011 ils CI'(·;;t. J::'lch IJUI­
liuiuIII ill aIUl(~t divided into two lIIa8ll0,',. 'rhe pollen> 
/:rnin~ Hre nuno.!hcd tog:cthcr iu the IlIlUnl mnllnef Ly 
a f'"11 cla~tic th reada; Lut the threads am wl'8k, and 
ltl.r;;1' Illl\i;l;t.', of IM.ll1en can La broken off e!l~ily. Afttr 
111\' lIower hM long rcmRined 01)(:11, the IM.llIeli b('('Qlntli 
more frillb!;'. Tho lllbclium is much l'iong:lIlt'(l, 0011-
Illlell'd 'It its IJ6sc, tUJ(1 bent downwluda, till rl'jll'('jI('nted 
in the dll"~illg; tho uPI)('r half abol'o tho biful'('lIlioll 
i8 fUrrolll\(1 alollg' the middle; and tho oorU('1'Il of tlris 
jurrUII lK'Crute much uretnf. 

All IJI)(JIJ 811 the 1I0"'"('r OI)(,IIS, if Iho el'('I!t ~)f thc 
fOiIlelllltn lJl· tOllchrd C"Cr !IO lightly. a lar~e drol) 
"f ,-i.'!l:id lIuiil is in~tnntanrolLgl~' l'xl)i:lIt~l; IIlul thill, 
1\& iJr. Jiwkcr h811 shown, ill fonned by lIl('('o)(llt'~lll'e 
nr t\\O droPd (ll'o(.~,(\illg from tin) d(·pn:~~, ... 1 IIpae.'8 011 
t'l\t'h side uf the centf"{'. _\. ~l Ilrwf of thiil f~t 
1111811 afforded by IIOme &p<-'Ciwcns kt'pt ill "'('nk spiri tll 
ul lIillt', ",!rich a ppnrcntly had N:pdlt'tl th(\ \'i~id 
math-r IIlollly, Rll(l hero tllO !!eI)lIIlHO littlu IIplwrical 
lulls of IUll'til'I1(.'(lmattcr had Ix'('il fur11l('(I, allach~'(1 to 

tho tllU pollinia. Tho IIl1id is 1It ti~t .slightly ( 1)61111\' 
IIml milky; but 011 CX IXl@lIro to tho air fllr I~ Ih"l1 
a aecoud, n filru forma o,'Cr it, Hud ill tllO or tirn:"(' 

n. c, 'olete' lark afCh"rI 
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seconds the whole drop sets hard, lIOOn I18smning .1 

IJllrplisli-uro"-1l tint. So exquisitely 8Cllsith"c is the 
rostco]JUltl, that a. touch from the thinnest human hair 
sumccs to CHllse the explosion. It will tllke place 
Ullfler water. Exposure to the ,·,tpoUT of chloroform 
for nOOllt ono minute also caused an o)[ piosion j but 
the \,'l]lour of sulphuric ether did not thus act, tbough 
one flower was eX)lO!3ed fOf five, and tmother for 
twenty minutes to a stl'ong dose. Tho rostellum of 
these two flowel's when nfterll'(ll'ds touched ex ploded ill 
tho IlslIal miluner, so thnt sensitiveness lind. 1I0t been 
l \l~t in either Cfl.SC. The \-iscid lIuid when W-essed 
bctWcell two plates of gillS!! before it h/UI set hard is 
seen to be strlletureiess j but it hll9 a reticulated 
appearunce, pCrlHipS caused by tho presence of glo­
bui('s of II. denser immersed in a thinner flui{!. .As the 
pointed tips of ihe pollini(t lie Oil the crest of the 
rostellum, they tire alwnys caught by the cxploded 
drop: l hare never seel1 this ollce to fuil. So rapid 
is tho ex plosion and so yiscid tho fluid, tLat it is 
,lililcult to touch tho rostellum with fl. noodle, howover 
{[Hickly this llIay be dOlle, without rellloving the 
poJlinia, lienee, if n bunch of flow ers J.,e carried 
homo in the hand. some of the flCllIlis or petals wiU 
.llnJost cerlainly tonch the rostellum allcl withdraw the 
polliniaj and this gives tho false appearnnoo of their 
having been ejected to a distance, 

After the anther-celis have opened and the naked 
pollinia IHn'c been left resting Oil the oonca,'e Uack of 
th t.: rostellum, this Inttcr organ cun'es o.littlo forwards, 
and pCrlllLPS the anther nlso moves a little bncklrards. 
This movement is of much importnncoj if it did not 
occur, the til) of the fintlier, within which tho pollinia 
uro lodged, would be cuught by tho exploded viscid 
matter, fLlld tho pollini!\ would be for ever locked UI) 
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nn.1 r,"nolf'~l u~·II""~ I on('(' found an iuju",,1 flo""~'r 
"hi"'l 11D111.1f~·n 1'1'( ... ,;(·.1 lin" had explodl'({ 1...'(\)1"(' fully 
'"'llftndin!Z. Bnd Ih .. BUlh"r "ilil til(' ellc:I08t~1 pvllrll­
lI'Ii""" "48 1 ... ·rlll(m\·IHI~· glul..J to the ('1'(">It of the roe­
",I hUll. Thf' Tl"'tt·llulIl, llhich ill nlltnrulh" 101Il{'II"hat 
nl1.·Il(~1 OYI'r lill" slif!'lIIa, ({uiddy Ix'nds f,;rllanle and 
dOl\lIllnrd~ III IIII' moment of Ihe I"xplosion.1IO as thell 
In klllllli (fi,t:. 11) nl right nnglCl! 10 the turflll'C of the 
stigmtl. 'rhe polliniu. if not rcmOH'l:i by Ill{' touching 
Ui~l~·t lIhich {'aU~l'i thl" exploI'C;on, ~'OlIIe fixed to the 
ro<tdhull, tlllil L,' its monment aM likellise drawn a 
littll' (ur"M'i. If their lower enda tlre nUll' (IX'«! bra 
n('I;~IJ,· {rum tile IIl1thl·r...:. ... ll!l, Iher IIIJring up i but thl'y 
111\' nnt by this 1Il()'"ement I)I~ 011 thl" stigma. In 
IhfO (",ur..e of &QIII(' huunI, or of a day, Ihe J'(Wjlellnm 
n .. t only ,loll Iy rt'('O\'enl its original slighllY-Rrched 
IM .. ilion, hut UecOIlll.1i (Inite straight find pamllel to 
IhfO ~liJ.:mlltic surfuce" This bnd'll'Il..:1 Ill{j\"j'mrnt of 
l ilt' m~h'llum is of 8Cn"ice; for if after Ihe uplo .• ioll it 
hll,1 l1.'nlllill(',1 pernhUlerltiy projt'Cting" fit right (\n~le$ 
,,,"pr tlir 8tigrnll, 1)(llIrn could riot rt·,tdil)' htlve been 
,1'·IM.-it('(1 uy illlk'el;j \Ill thfl l'i!;("id 8urfnC(I of the 
IIli1-\'1II8. \\'hrn IlifO .... slfOllullI i~ 101lChr~1 Sll quickly 
Ihllllh(' pollillia ar,' n,,1 rt'lllo\';><I, III('~" arl', lit 1 han' 
jll.t '.li,1. <lnnlll a liul,' ("nfQrd; 11111 h~' li.r Ruhle­
'Iw'nt Ilft('k"llrtl JIl'ln'nl('nt (If Ih(' n'~It·lIll1n thry art" 
Im_h,~1 1Mrk a;tRili into their oriltinul P{lSilion" 

Frl"lm thfO a('('1'lInt now gin'lI 'H' may Mfcly illf('r 
h,," tilt' ft·r1ili·,alioll uf this Orchid i~ drt'('h~l. Rmall 
in"l'(·t~ tllif!'ht Oil tiL(I 1111)('1111111 f<lr th(\ 88ke of tlu' 
nr"",lr ropinusly IK'<!rt·t(!(i by it; liS Ih('~' liek this tlu.'y 
~ i ()l1iy ('rall'l lip ils lIf1rr()lH"(i 8urfucl' until Ihl"ir heads 
~1'1n,1 Ilir('('tiy benellth the o\T'rRlX'hing {'lX'IIt of thfO 
nJollt'lIulJI: wh('11 they raise liJ('ir h(lftd~ thl'y toueh th(' 
CIX">It; thia theu ('xIJlodcs,alld the pollinia 'Ireinslontir 
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lind firmly (:{!.Ill~nted {O their helld~ .19 soon us the 
insect flics oway, it withdraws the rollinira, ennies 
them 10 another Rower, and there ICtl\"cs IIII1llSCS of the 
frill lAc pollen 011 the ndhesiYo stigmn. 

In order to witness what I felt sure would take 
l'lul,(" 1 watched for nil hour a group of plants 011 

three oc:c!lsionsj each time 1 SllW numerous speci­
mens of two small llymclloptcrolls inst!cls, llamcl~', II 
lIa;miteles and a Cryptus, flying about the plnnts and 
licking up the nccrnr; 11100t of the /lowers, whieh were 
~'isited over {Iud over again, already hnd their pollinia 
l'CUloved, but at lust I SI\I\' botb these species eJl:\wl 
into younger flowers, aud suddenly retreat with a pair 
of brigbt yellow rollinia sticking to their foreheads; 1 
C41.ught thelll, lind found the point of attllclullent WIIS to 
the iuner edge of the eye j on the other eye of one 
specimen there was a ball of the hardened viscid 
mutter, showing tbllt it had prcviously removed 
IInothel' pili! ofpolJinia,and in all pl'obllbility had subse­
quently leftthelll on tbestigmn ofa flowcr. A8the86 
illS{'cls were captured, I did notwitncss the act of fertili­
sation; but Sprengel saw a liymclloptcrolls insect 
If'live it.s pollen-mass on the stigma. ~ly SOli watched 
.mother bed of this Orchid at some miles' distllnce, ami 
brougllt me home the sallie llymenoptefOI19 insects 
"-ith attllched pollinin, and he saw Dilltero. lliso 
"isitillg the f1o ..... ers. He was struck with the number 
•• f spider-webs spread o,"er these plants, as if the 
spiders wore aware how attmeti ve the Lister;; was to 
insects. 

'l'o sholl' how delicate a touch 8111liees to oause 
the I'ostellulll to explode, T may mentiOIl thaL I found 
(ill extreillely minute llymenopterous insect minly 
stl'uggling to CSCllpC, with its head cemented by the 
IlIm\elle<i yiscid matter, to the crest of the rostellum 

© The Complete Work of Charles Darwin Online 



L1STEU.\ O'"ATA. ] 21 

811<1 I'J Ihe lip8 of Ihf' pollini&.. The in!lef't 1nUI not 
".) largo.' &.!I on~ of the IlOlIinia, and afier ('flufling the 
.,x..,I\",ilJlI had not strength ('Dough 10 rcmo'"o them; 
it "'M thu~ punished for altewllting " ",-ork beyond 
iu 8Ir('JI~lh, alld peri!l.hed misel'llbly. 

In :-':piranlht>, the young flow(,nJ, lI"hieh 110"0 Iheir 
polJinia in the Ix>!!t slale for rt'llioval, call not l)061;ibly 
IJe fl,rtiliscd; Ilu:>y llIust remniu in a "irgin condition 
until they "I'(' a Iittlo older and tbo column 11M 
mo\"{'(.1 11.""1 frow tho labellum. Here the aBm(' end 
i~ gained by Yt-idcly different mc&ns. '!'hI' stigmAII of 
Ih" oldcr f1oYt'('rs are more adhClli,·o than thOle of Iho 
p)lluger flo""crs. 1'hese lalter ha,"o their rollinia 
..... 1I.lly for remo\"ll,I; but immediately after tile I'OIItellllm 
hM explode<l. it curls fOfYt"anls and downYt"Ar(I~. thus 
protecting the Itigma for a time; but it Ilo,,"ly be­
oomes 8tl'llight again, and now the mlHnro stigma is 
left fl"l..'('ly eXI'owl. retldy to be fe rtiliscd" 

r wished to know whether Iho ft)8telluIII II'culd 
t'xpillde, if lien'!' touched; but 1 ha\"{~ found it diflicult 
I" ftS(.'t'rtain this ()Oint. as the flowers Are highly at­
I"'cti,-e to inl!t.-':I~alld it is scarcely )>0i>8iblo tocx('\urte 
ferY minuto 0111''', tho tOllch of which sulliccs to CBIlIJO 
tht: t'xpltlllion. tlc'"eral plants were O\)vl:>n. .. 1 by 8 lIet 
ami left till the surrounding plants had set tht'ir 
('UI,,"uieti j 8ml tho nJlt"\Ia in WOtit or tht' oo\·erct1·up 
11<)..-(>" lIwe round not to ba\·o eXIlloole<l, th'Jugh their 
Iiti~lIIo.fI were ",ithN"('(I, aud tho pollt"n mouldy and 
inl'ullI.,1J11' or I"('lno,'al. ~me few of thtl n-,ry 01 •• 
HOll,·"", hl) .... cl"cr. when roughly tllu('\u-<I. "ere still 
calNlble of a feeble eXJll05ion, Olher flullcl'II und('r 
til(' nN.8 hllll explodro, and they hlul tho tiJl~ uf their 
Jlullininfixl'-d to thocl"Clltof the nJlitdlum: llllt IIhelhcr 
111("1<' h(\,1 Jx.cn touehcJ by BOmc minut.' inM'<'l, 01' had 
('xplud('11 l)lOlitanoously, it 11M im))()Mible to dH("r-
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mine. It should be observed, that although 1 looked 
carefully, not a groin of polleu could be found Oil the 
stigmllS of auy of these flowers, and their ovaria Jlad 
not swollcn. During a subsequent year, several \"Iimlts 
were again eOI'cred by a llet, and I found that the 
rostellum lost its power of explosion in Ilbout four 
dllya; the \'iscid lllatter having turned brown within 
the loculi of the rostellum, 'l'he weather at the time 
was unusually hot, and this prob.\bly hastened tbe 
process. After the four days the pollen had become 
vcry incoherent, and somo had fallon on the two 
corncrs,and crcil over thowholo surface of tho stigma, 
which WIlS penctrllted by the pollen. tubes. But the 
scattering of the pollen Will! largely aided by, and 
perhaps II holly depended on, the presence of Thrips 
-insects so minute that they could not be excluded 
by any net, ILII(i which I)OOllnded on the flowers. This 
plant, therefore, is capable of occasional self-fertilisa­
tion, if the access of winged insects be prevented; but 
I hare. every reason to believe that this ocems very 
rnrely in I) stAte of nature. 

That insects do their work of cross-fertilisation 
effectually is shown by the following cases. 'rhe 
soyen upper flowers on n. young spike with nlllny 
unexpunded buds, still retained their polUnia, bllt 
these had been removed from the ten lower flowers; 
and there WllS pollen on the stigmas of six of thelli. 
In two spikes taken together, the twenty-seven lower 
flowers Illl had their pollinio. removed, and had pollen 
OD their stigmllS; these were succeeded by five open 
flollers with the pollinia not remol'ed find without IlDy 

pollen on the stigmas; find these were succeeded by 
eightecn buds. I..astly, in lUi older spike with forty­
four fully expanded flowers, the pollinia had been 
removed from every single one; IlIHI there was pollen, 
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gt·nernlly in largo q'Ulntity, 011 all the sliglnRl whieh 
I I'I8.milll~l. 

I will l'i'<'ajlitulate the 1Ie\'ernl spe<'ial adaptations 
(,)f IIII' ft·rtili"lluivn of thi~ plant. The anthef-C(' lIa 
nl~'n hl.rl~·, 1''6,ing' tbe polll'n-mD..~~1'$ (r('(', IJrotectl'd 
by tbe ~unllllit of the column, nthl II-itl! tbl'ir tip! 
rt-:;ting on the conC4l-e Crl'!Jt of the rQ8Wllum. The 
r"stellum tht'll ~lo\lly cun-es o,-ef the stigmatic 
Bur(nec. ijO that illl (·x JlI08ive crest stands at a little 
di8tnnce from the summit of the flnther; find this 
i~ \"ery tl('(·.·~..ary, otllt:r"-i~ the summit lIould be 
{'-II.ught by the \i,.dll matter, ami the polll'n for e,'er 
lu"ked up, Tbe cnrnlture o( the fOIjleJlum o,'er the 
stigma and OH~r the base of the lilbelhun is excellently 
a.lfll)tl'<l to (,tl-our an insect striking th£' creet when it 
rni,;{'fJ i13 h£,{l(I, after luning crawled "I) tho labellum 
find li l'l::ed tho last drop of n('Ctar, The It\bI'llllm,8.8 
C. K. Sprengcl has remarked, becomes narrower where 
it joins tho column beneath tho rostellum, 80 that 
there is no risk of an insect going too much to either 
side. The crest of the rostellum is 80 exquisitely 
lK'usitiH', that a touch from a Yery minute insect 
caUSt'S it to rupture at tll'O poiub, allli in!lwntiy tll'O 
drolll o( ,iscid lIuid are expelled, which coniClIe('. 'Ibis 
,·isci,l fluid lieU hard in 80 1I'0ncll'rfully rApid a manner 
that it mrely (ailt to cem('nt the tip" of the IlOllillia, 
nicdy laid on the crest of the I"O!<tcIlUIll, to the fore­
heAll (,( the t()u('hing illll!.'Ct, .As 800n as the rostellum 
has cxploo('(l it suddenly clln-es dOlfn\\(lrds 80 as to 
project at right auglea o,'er the stigma, prote<:ting it 
from impn'gnation fi t UII carly age, in tho MillO mauner 
lUI tho BtiglUlUI of the young flowers of Rpimnthes are 
prote<:ted by the labellum clasl)illg the column, But 
'" the rolUlll1I of f'pirallth{'1l after a time mo,'es from 
the lfl!.M·IIUIIl, lC'a,·ing a free 1)fL~'I8g(' (or tho introdue-
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lioll Qf the PQlIinia, 80 here the fO!ltellum mQI'CI! bru::k· 
wards, nnd IlOt Qnly rocon'rs iUl fonnernrched PQsiliQn, 
lout stands ullright, leal'ing the stigu'tltie surfaee, 111.111' 

rcnd(·retl mQre allbe;.iw, perfectly fn!(! for pollen 11.1 be 
Io:£t Qn it. The PQllen-~, when Ollet! ~'mented tQ 
tlJl iUM'Ct'a (urehelul, Ifill remain Bttached tQ it, ll11til 
thtl)' nrc brQught intQ eQntact with the stigmB Qf II. 

mnturo fl"wer; alld then thellC enCUmUn'lIICcii \I ill be 
rcIUUI('(I, by the rupturing Qf the wenk eillsti\': tilremls 
which tic the groins togcthf'r; the flower being nl the 
!;lime limo fertilised. 

LiJera tXlrJaia,-Profcssor Viekie £If .\berdeen wail 
110 kind !Ill to IICnd me, but mlher too lnte in tho 
lICason, two IJ(:L!I of speeimens. The flowers ha\'{' essell­
tially theso.mo structure a8 in tho IIUIL lIl)CCies. Tbe 
loculi of tbe l'OIItellum are \-ery di~tinct. 'j'WQ Qr three 
liulo hairy points 11roject frum the middle Qf the CfCl!t 

Qf the f'QIItellum; but 1 dQ nut knQw Ilhether these 
hB\'e illly functional impQrtanl'e, The lnbellum hill! 
1\\1.1 l!iUI!ll lobes (Qf \Ihieh I'('iltiges mlly be I!t!ell in 
L . om/a) \lhidl CUrl'e " ll Qn eneh aide; lind these 
would oolnl)(>1 au insect to 1I1lPfOll(:h the rostellum 
~tmight in front. I II tWQ of the IIc\lers the PQllinia 
"ere firmlyeemcntcd to the Crl"l;t Qf the fObtcllum; 
lout ill nilllCMIt all the others the !,QUinin had been 
jlrc-\'iollsly remOI'ed by i~'Ct.s" 

In tlw rolloll'ing yea.r Profc....or Dic-kic QboK:n'ed the 
lIul1l'N un living IllnntJ, and he ilifurlll$ me that, \lhell 
the 1'"l\cn is llllllllrc, thtl Crt'lot of the I'OI!tcllullI iii 
diret'!l'd tOIl"l\rlls the lllLelluTlI, and thnt, a~ 800n as 
tQm'hell, the "isciJ 1lI1lttcrexplod~, the pollinin becom­
iug flttlll'h('l i to thetollC'hillgQuj(.'Ct; nfl(:r lhecxplosion. 
fbe n,st('lllllll bends dQ,,'o"nrtls, thlls IlfOte<:ting the 
lirgin stigmntic surfnce; 8UbiK-qIlClitly it fiSC!! up and 
l'x l~C8 tho ~tigma; 80 that here el'crything gO<'s on 
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as 1 IUl\'e de!<Cribed under Lislera Ol'l1.ill. 'fhe flowers 
are frequented by minute Diptera and HYlnenollt('m. 

KfJOilia flidUl-al1s.-1 made numerou80b8ermtions 
011 this plant, the Bird's·uest Orchis,· but th(>y nrc not 
worth giving, 68 the action and structure of e,-ery 
part is almost identically the same 68 in Lisiera ol-aia 
and cordata. On the crest of the rostellum there nre 
"bout six minuta rough points, whieh seem pllrticulflfly 
aensiti,-e to a touch, causing the expulsion of the 
,-iacid mlltter. The exposure of the rostellulll to the 
l"IIjKlUr of sulphuric ether for uI'enty miuutes did not 
prevent this IIClion, when it was touched. The llibel­
lum 8C<!retcs plenty of ncctar, II'llich I mention merely 
Ill! n cllutioll, Uecnuse during one cold lIud Ilet season 
I looked severlll times and cOl1id not seo a drop, lind 
was Ilcqllexed at the nppnrellt absence of IIny IIttrac· 
tiou for insects; novertheless, bnd I looked llIorc per· 
~everingly, perhaps I should have found somc. 

'1'he Howers IilUSt be freely visited by insects, for 
1111 in OIlO Inrgo spike had their pollinia removed . 
. \.uother unusulIl!y fine sJlike, sent mo by j)1 f. Oxellden 
from South Kent, hnd borno forty-one /lowers, nud if 
produced twenty-seven lnrge sec<l-enl)sulea, besides 
some smnlier ones. Dr. n. ){Uller of Lippstndt in­
forms me tlint he has seen Diptem sucking the nectar 
lind removing the pollinia. 

The pollen-m8!l!!(!;l resemble those of J.istcm, in 
consisting of compound gmins tied together by a fell" 
weak threada; they differ in being much more inco­
herent; nfter II. few days they swell nnd overhang the 
sides and summit of the rostellum; so tlmt if the ros· 
tellum of n mther old flower be touched lind an explo-
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sion caused, the pollen.mf1!!1C8 are not 10 nca! l,. caught 
hy their tip. as those or Lilltera. Tlml a good deal or 
t he frinble pollen ill often lert behind in the anther· 
edls and is apJl&rently ,,·8.,iu.od, N:rerol 1)lan~ lI'ere 
protectoo from the 8ece&8 or lI'ingt.-d in!k.'Cts by a net, 
anti aftcl' ronl' daYII the I'Oiitelln lum almOllt llllit their 
IIcllsi ti\'enCI!lI and pOller to explode. The I)OUen had 
Lecomo extremely incoherent, 81Ul in all the floweJ'8 
milch had rallen on the stigm,iS which were penetrated 
by the pollen,tubes. 'rhe IIllreading or the pollen 
IIN!IIlI to I"e in purt eaused by tho pTl'llCnce of Thrips, 
many or IIhich lIl inute illlleclll II'ero era" ling about the 
lloll'eNl, dulltt. ... 1 all o\'er lI'itb pollNI, The co\'crc<.l.ul' 
plallu J'l'Odu('(!(i plenty or eapsu lNl, but many or th~ 
were much smillieI' and eonwinC<'J (('\\('1' fICt.-US than 
thOle Ilroc.luccd hr tbe adjoinin~ unco\·{'f'("lllhmts. 

If insects had been forced by tho laJxollum being 
more upturued to brush againlt the anther and stigma, 
thoy would nlwnys haye heen smearcd "ilh the pollen 
as !IOOU lUI it became friahle; lind thoy would thu ll 
h8W ft.·rtiliscd the flo"'el'il effectulllly lIithout the aid 
of the expIOlii\'e rostellum, This conclusion intefCfJ,too 
me, ~ul(', wheu prcviou~ly ('xalllining Ccllhaiau. 
thera, with its abortoo rostellum, it.s ul,turnoo label· 
l UlU and friable pollen, 1 had spet'ulated hor a transi · 
tiou, \lilh each grad.ll.tion ll5t'rul to the plaut, could 
ha\'e bt-en clTcdoo trom the state of the pollcn in the 
simila rl y oonstructed flowers or EIJil)ll(·tis, with th('ir 
pollinia attached to a weU-developcd I'OIItCUUIll, to the 
Ilre8Cnt ('omlition or Cephalantht'rtl. Nwttio. lIj(lu,. 
at·i. 8how~ 118 how such a tmnsition mi~ht hllve hccn 
elTt..'C I('(1. T hill Orchid is at 1're8('nt mninly fertililK .. l 
by means of tile (,;\:ploAive roatellum, wliieh nelil elTl'(" 
tnnlly only lUI long as the pollcn I'(·mains in DlIUlS; 
Lut "'e hn,"e 8('('n that as the IIOll'cr grows old the 
pollen s'l'ells aud becomes friable. 1111 •. 1 is th(·n apt h. 
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fall or be transported by minute crflw'ling insect.s on 
to the atigma. By thjg Iileans self-fertilisation is 
assured, should largcr insee18 fail to \-isit the flowers. 
:Moreo~'er, the pollen in th is stnl.e readi ly adhcrcs to 
Im~- object; 80 that by n slight change in the sbal)6 of 
the flow-er, w-hieh is already \<!8S 01)60 or Iilore tubullif 
than that of Listel'fl, and by the pollen OOooming 
friable at n still earl icf age, its ferlililllltion wou lt\ be 
rendered more I1ml more casy \lithout the aid of the 
e:<I)I06i,-e rosteUum. Ultimately it would be<-ome 1\ 

superfluity j and tllcn,on the principle that every l)Ilrt 
which is not brought into \\Cl ion tends to diMPI>car, 
from causes which I luwe clsc\l-here enliearoured 10 
j·):plnin,· thi~ \I-ould happen with the rostellum. W(' 
8hould then see n new sl)e(!ie~, in the ('OnditiOIl of 
Cephlllnntherll liS flU 1\8 its means of fcrlili~tion were 
concernet.i, lmt in genoml structure closely allied 10 
Xootlia aU11 Li~tcrn.. 

l l r_ :Fitzb-cmld, in the introduction to his '.\\l..~tm­
)illn Oreh ids,' suys that 1'Jlelymifra carlita, one of 
tbe Nootteu', invariably (erti li,;es il8Cif by means of the 
incobcr('nt. polleu falling on the Itigma. Xe\·erthck ... ~ 
a viscid rostellU1ll, allli other stfllctures fl(\ll.ptcd fOf 
('ross-fcrlilisution are l) resent. 'rhe nO\\er~ 8C'ldoUl 
expand, Ilnd I\C\-cr until th('y ba\-e ferlili>lCd them­
I('h-e!l; 110 that tht·), seem tendiug towards a c\ci&to­
gene cond ition. 1'helYlllitra lQllfJiJoJia is like .... i$(' (cr­
tilised in the bud, neeording to llr. F it;egeralll, but. 
the flowers open for about an hour 011 fille da~'8, and 
Ihns ('r(I6S-fenililll\tillll is at ICflljt pos~jble. 011 the 
uthN hand, the sl)('(!i('s of the allied genus Diuris lire 

said to be wholly r1el>CIlden~ on inlKlCta for tlwir 
fertilisation. 

·-Y.riatioaotAnilDOllio u,dP1a,,"'under~i.,.tion,'2n" ,,'j\ . 
• "l.il_p.SOlI. 
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CJIAPTER Y. 

~IRlul" Jl"I",IOlll\-~llI.8de"al1iR, curio". elOiled lIowcre-lIo1ooJlhyllun', 
l"bell'"'' kepti" oonala"t""}\-~OIc"t by"~~ry brC"lh or.ir-De"d",_ 
hi"",. e-." .. iI·a,,1'6 fQ. aelf·r~rlili ... tiOll.....().tlleya, .i"'I.le III.nnt. "r 
r~rI;U .. tlon-E['idcndru",-----...<, .. -If_f"rlile Epld~"droe.. 

I IIA\'E nOw described tIle manner of fertiliSlltion of 
fifteen genera, fOWld in Britain, which belong, accord­
ing to Lindley's classification, to the OphrelJ.!, .lrethu­
sem, and ~ootteru. A brief account of sc\'eral foreign 
genem belonging to these samo triUcs has been lldeled, 
from observations lJUbllshed sineo tllo appearance of 
tho first edition of this book. Wo will now tum to 
the grc!fl,t exotic tribes of tho i\!alaxen·, :Epidcnell'cQ', 
and VUUdOlC, which ornalllent in 80 wondcrfu l II 
malmOT the tropical forests. i\ ly chief object in 
eXlllllining these lllttcr forms has been to Il!JCCrtaill 
whetllCT their flowers were as a general rule fertilised 
by pollen brought by insects from IInother ll1nnt. J 
also wished to learn whether the pollinin underwent 
those curious mOl'ements of depression by which, as 
r hud (Iisoo\'ered, they are placed, lifter being remo'l"ed 
by insects, in the llroper position for striking the 
stigmatic8urftlee. 

By the kjndnes!l of many friends and strangers I 
hovo been enabled to examino frcsh flowers of severnl 
species, belonging to at least fifty exotic gelleTtl, in 
tho severnl sub-tribes of the abol'o threo great tribes.-

• [ am partiClIlarly indebwd to Dr. lloolrer, wbo OQ every OC<:a, 
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It is !lot my inl(lntiOD to d(ISCribe the means of fertili­
i!Iltion in all tb(lS(' g(lO(lra., Lut merely toii('leet. 0. fe" 
curiOIlS C1U!efl lI'hich illustrate the fort'going dl..'8Crip­
tion~. 'I'he di"crsity or the C(Intri,·e.n<.'e8 adnllted lu 
fll.\"onr The illl('rel'OS<lillg of flolI"(,r8, seems to be ('x­
hllulltk~~ . 

.1(11111:11'. JI{/ludOl<1.-Thill mre orchid· is the 801(' 
re-pfCS('nte.lil"c of thc tribe ill thill C(Iuutry, and it is 
the smollClit of oil the Uriti .. h specil!8. The lobellulII 
i~ lurn('(1 ll]lll·o...:b.t instead ot dOIl-nll"ordil, 80 thnt it 
dues 1I0t offo...:l R landing-plaee tor inll('(!liI as in 1110$1 

u,h"r Orchid&. Jtjj 101\0er margin clasps tbe OOIUIIIII, 
making the entrance into the flo'll('r tubular. From 

oIonh"~l'{'n""'M. h"·.I ... I.1,, 
.. hi<'t' •• ,~l II .. nevCr 1x-<-ome 
•• -.ry<r(IIl· ... ling"'e·I""'ime". 
rn"",heU,,,..t (; ..... 1. " •• t Ke •. 

~~l'~:;rfr:~v~~~~'7,>'.£!;,~;~ 
nf .. l""iallll:n'~'1r. II.I·.,"cr 
aloo""I".el"u!I"f!'ItW'ly •• lu. 

~:~;7In::.!r.k;'::tl:"*;~r.!.~~~ 
"""frI,;&-.-nt('<.IJo:oI"oI)~o,.,bitU 
'l"'1'\UJ-1. lb.lll1d'fr(lr 
",·.",l\ill,W.II,I •• <>rtb,_t_ 
I"!"t-1,.JI,.IaM··I"k ... o(C .. t_ 
1wa,.\I ....... .J...t'ofu''"'''' .... loe 
.nd .. _ o..nJ.<.oI,lu" ... Ilr. 
1I,.t~ .. lof~Yf .... k.""'.!ti ... ·n 
...., in~n'·t,,,jllnr(ll",, •• lion. Mro 
1JaI,. ..... ", 00 .~11 kno.n (". h;' 
.... 1(11;/1"'""1 •• "k On Orch;,b, 
... ,,1 ru~ • """,ber n( InlC .... lillg 
{""no, ;u,.j,Kliu" the .~"Mr(ul 
.-I"9"r ....... ""'I.ip<'<I"I~. [ .. " 
,,<-ally ;",1(0],,,,,1 to ~Ir. 'l'urnbull 
",o... .... f,., •• U".·[lIj"lII6lhef_ 
_ 01 b'" Iv~hoo-..Dd for 
r;iring __ illk"",I""Or-
"hi,!':.ndloh"'~r,)(r. 

IIor..-rood. f",. ,II __ IJ in .'me 01 

m';.~:.~~I~.tr h, kindlr 
_ioU'<! '>II' Willi 1I1I I_r~~ HOmo 
oIl",nwlf<Il{(',."d hU<"IlUedmy 

~;~~"1~~',7~~;1:~,,:1 :~;'';;,,,If!~' 
."ddrl,.JIII,,·."ln •• mo,lIllo.lhulu 
~:.!:~:~"","cr h~JI • .J bOll;1I 

"0 Ib~ ... j..~ o'l~ ....... I .... 00l1~ 
u, ....... m,. ...... dial , .... ,'" r". 
,b.;.onw.,.,.; ... \ ...,,, plM'''''''' 
kind-. 

-'''''1I"'''111 (1)<1.'bledlO)tr 
W.Il ... n( l\.rlft~I.'. In "'''-~. 
f'''''''''''',",:wlIli .. lugllj.«illte ... or 
,biIO",b,,1 
t""rJ._flhl[th. I ~Ii('.~ . 

II.-u noti,....j tilll r."'in the 
·~:"gli.oh I'!"" .. ' rol. I •. po H . 
1 S'2~. To".,,'. Ihe 'UhlhI;1 or 
the",ikelhelvw.'..-,aIJ""""ot. 
d~p"",J, ... "·prc...-·"t<-.I In lhe 

::;l;"~t /I!f~I::\~;L:t t?~ 
Ibe /lOftl"ll 11",,.1 "('<)II>I~el(:I .. 
1 .... &edl"O<lnd .. l.fre~lIwJ 
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)1.U ... U!~ !·AL~UOU. 

(I'utlycopiod from B..uer, but,~odi6od fr<)m liyiugopecim' .. L) 

a. &atl •• r. ~ .• pi .... lressek C.Ilo"k rie .. oflh .... iuI1luiu" 
p. poU.D. r. rost .. llulIl. I lIo ..... ·buJ,.h., .. ingthantb.r 
d. dinan,I,"m. •. Jligm.. with tho inc111cl«1 I," ••.• hnp<'ll 

I. Ino.lIu,,,. ]'olllllia du"l,. ~.n, aod th. 
M. ,h'''I,,,1 which in 1Il"'\ orchid. 1"""0,10' oJ,., of the elinon_ 

,tan,I'on,hIUl'I),,,.i,le.f,h. drum 
,10"-0'. D. &ck.I .... of"" .. I .. nJ .. I/lo,,· ... 

:~ ]~1~1~~J;:~;:?g~i:::::~:~ I E. T21:I~I~~:::::: n::~~::·~h: 
tho ..... '.Uum.th. pocket_like 1It11. tnta ....... mUl of l"i •• ,,1 
.lil'n ..... <1 tb. o".erior late_ m.uer,h.nlcaod by.pinu of 
nll",rtlon,oftheclinand",m. IoU". 
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i18 position it partially )lrotecl;! tho organs of frueti · 
lleation (fig. 19). In m08t of tho OrcliidNl', the upp<'r 
sepnl nlHl the t\\"O upper pctllJS afford protection; but 
hero these tll"O petals and all tho sepals arc rcflCJl:cd 
(II.! nmy 00 seen in tllC drawing, fig. A). apparently 1.(1 

allow inSl,'da freely to \'isit the flower. The position 
of the Illbellum ii tho more fl.·markable, because it 
hlllj been JlUrJKl<;Cly acqllir«!, iUll!hOIHI by tho OHH1UIll 

I>cillg 8pirnll~' t1\istClI. In all Orchids the Inbellum 
is properly directed npwnrd.e, but IlSSllrnCil its 11811;11 
position on tho lower 8i~ l o of tho flower by the twist­
ing of the o\'arium j hut in i\lnI(lxis the twisting hIlS 
lM>en ClIrried flO fur that tho floller occnpihl tho l)()!;i­
lion which it would 1111.\'0 held if the omrium llad 
not loeen at all twisted, and nhieh tho ripe om­
rinm aftc","a.rds assumes, by a process of gradual 
untwisting. 

Wlum the minute flol\'er is di~ted, the columu is 
il('('11 to be 10ngitudilUIIly tripartite j the middle 
portion of the upper hnlf (scc fig. B) is tho TOlIt('lImn, 
The upper edge of the lower part of the column 
11roj('('js where unital to the Lase of the f'I".,ldlhm. 
and forms a rather d~l) fold. This foM it th(' sti~­
matie cavity, and may be oomp.uNl to a waistroat­
l)()Ckt·t. 1 found poll(,ll-maS!ICII which had til('ir broo,l 
ends pu~hed by insects into this l)()Ckct j and a 
bumllo of pollen-tubel! had hero 1)('Il('tratcd til(' 
81igmatic tissue. 

Tho rostellum, which si(lIlds immediatdy QOO\'C thc 
stigmatic cfwity, is a tall-mrmbmuou" projt"Ction of a 
whitish colour, formed of square cells, alld is CO\'('r«i 
with a thin layer of "isei{l matter: it is slightlyeon­
cavo posteriorly, and ita el'C'8t is eumlQunled by II 

minute tongue-shllped maS! of "iscid matter. 'rhe 
column, with ita narrow poeket-like stigma and tho 

K 2 
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I'08t('Uum aho,'e, ill united ou CIl('h side behiud to a 
groell membl'llll01l8 expansion, oolll'C;I: exte riorly Ilnd 
CUllca\'e interiorh', of which the summits on each !!.ide 
il~ l)()int(..J. and ~tand a little ahol'e tbe Cretlt of the 
«MItcHum. 'l'hese tIm membnlucs HWC('P rounrl (1IeC 
back \'iell'lI, ligs. C and D), nnd nre uuited to the 
filament Or base of the anther j they thus form n cup­
liko clilUllidrulIi behind the roetelllllll. 'l'he lise of this 
cup is w protect Iliternlly the l)()llell-llla8!J(.... When 
L l!IIve to trent of the homologies of the difrerellt pnrti', 
it will be ehOlI1l by the COIU'Be of the spirnl \'(,:'1;eI8 
tJlat theac two membrauC8 consist of the two upper 
.mtben of the inner whorl, in Il rudimentary eondition, 
but utilised for this special pllrpo>!e. 

In a floll-er before it expands. a little tua!III or drop 
of "iilCi,1 fluid may be seen 011 the ('relit of the f'UiI-o 

lellllm, mther o\'erhallgillg its frollt surfa('C. .\..fter 
the 1I0wer 11M remained open for a little time, thi>! 
drop shrinks and becomes more \'iseid, Itll chemical 
nature is difl'erent from that of tho ,i..rid maller in 
most Orehids, for it rcmaiull Hllill fur lIIallY days, 
though fully eXI)()8(!(), to the air. From these facts 
l concluded that Ule \' iscid fluid exuded from the 
e l'Cflt of the I'08tellum; but fortunatcly 1 uamined 
II closely-allied Indian fonn, namely. the .viCT'08igli. 
rhtJdii (lK'ut me from New by lk Hooker), and ill 
tilia, before the flower opened, there lI"ftS A similar drop 
of \"isci(l matter j bllt ou opening a still ~'ounger bud. 
I found a minute, regular, tougue-I>hapt>(1 projeclion 
(Ill the crest of the rostellum, form('(l of cells, which 
when slightly disturbed resolred thcmsch"es into u 
drol) of ,·iscid mattcr. At this agr, al80, the fronl 
lIudaee or the whole rostellum, between its crcst and 
the poeket.likc stigma, WM cooted with cell. fiUe.1 
with similar browil \'iscid matter; so that there can 
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be little doubt, had I uaminoo a young enough bud 
"f lflllal:is, I IIhou ld ha,'e found fl similUf minute 
tongul. .... haJ,ro e('lIullU' llrojootiou un the erest of the 
n>ih·llum, 

Th(' antill'f openll widely wbilst the nower is in 
bud, and tllI'lI ~hfi"e18 IIl1d oontmctll Ilollllwflrds, 80 
thilt , \lhCIl thl' !lower is fully ('x llauded, the polliuin 
flru (Iui le IIIIK(·d, lIith the exc<'lltion of their brood 
JOliN ('nd~, IIllieh rest ill two little c ups fonned by 
the shrin.'i led anlhcr-eeIJg, This oontrnctiou of the 
antll(·r is reprt'llented in fig. ]) in oomlW!.rison with Ilg, 
t', "hkh &hoWI the s late or Ihe a nther in a bud, 
Tht' uPI)('r alld much poinled cnda of the IJOllinia 
n,,;t (>11, but IJroje('t heyond, the crest of the rostellum; 
ill tIl(' bud they are unattached, but by the time the 
HO'll\'r \)I)(' lIs they are alll"ayll caught by the poet.erior 
~Urf!l('I' of the drop of I'iscid matter, of wbich the 
ant(orior surfuoo 1'l"Ojects slightly beyond the face of 
tlu: nt!lte llum. Thilt they nre caught without any 
nwdulllica l aid I u,sccrtainoo by 1I110ll illg lome buus 
10 ufl(·n in my room. In flg. ]~ the pollinia arc ,huII"n 
(':\11I:lly Il8 they alJpeafC<"1 (but not (Illite in tllcir 
ntltuml jlOI:Iitiou) when remol"ed by a needle from n 
~l)l'('im('n ][(·pt in II pirits of lIine, in wilic h the irre­
~lIlnr litlle InIWl or"iscid matter had becomehanlened 
an,1 allherc<l flnnly to their tips. 

The IJOllinia conllilt of tII'o l)ftinl of I'Cry tbin 100" (.'$ 
of wnxy pollen: !lntl the four loon'S aN formed of 
angoular rolllIW)lLD(1 grai ns whi"h !lel't'r flCpR r!l.te, As 
tlw Iw) lIinia arc almost loose, Jx.ing r<'tainl'flmerely by 
11ll' lI(lI\('~ion of their tips to the viscit! fluid, ami by 
tlH'ir hili!('!! rcsting in the shrivclled nnther--eclls, anti 
as tile 1'1'11111 fllld !!Cpa]s (Ire much r(lflexed, the polliuiu., 
","Il('n Ihe flo'll"cr is fully e.xpo.n(h'd, would hM"e been 
liabl /' to be blown all'ay or out of their ))I"OIK't position. 
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• had it not bN-n for the w('mhmnOUI expans:iolUl on 
each lide of the column Curming the cliuandrum, 
""ithill wbich tbey lie safely. 

When an insa:t inserts ill! proboscis Or ht'6d into 
the narrow apace between the ullrigbt InbcHum and 
the rostellullI, it \I-ill infallibly touch tho liulo pro­
jecting ,j"s('id mll8S, and Il.!! 800D 118 it flies awny it 
\\ill \\ithdrn\\' the polliuin. I cfl!Iily imit.llted tliis 
IlCtioll by in8Crting any small object into tho tubular 
flOII"or ~been tho Ifl.bellum (10(1 rosl('lIum. When 
the inS(.'(>t risitll another flower, the wry thin pollen< 
leaH~ll\tt4l'bed parallel to tho proboscis, or head. \liIJ 
be foreed into the pocket.like IIligma with tlwir broad 
('nd, forem08l. J found )lOlIillill in tbis position glued 
10 the upper membranous: expnn~ioll of the roIItt'lIUIll, 
and with a large number of pollcn-tllbct pcnNmting 
tho stigmatic tissue. Tho usc of tho thin luyer of 
viscid matter, wl.iich eoo.ts tho 8t1rr'lee of tho rostellum 
in thil gcnus and in lIierostyliR, and which ill of no 
1I1lO for tho trenlportal of tho pollel! from nower to 
Hower, IJC('lDlI to be to keep tho l('twCB of pollcn flxcd 
in tho narrow stigmatic C8."ilY wben their lower cuds 
111'-"0 been inserted by inlCCta. 1'hil fnet ill rather 
interesting under a homologic.a.1 l)Oint of yiew, for, as 
""0 shall here.fter see, the primordial nature of the 
I'iacid matter of tho rostellnm ill that which ill cGlnmon 
to the stigmatic seeretioD of moet Ro."ora, lIamely, the 
retention of tbo pollen, whcn IllaCi!d by any means on 
its ijtigma. 

Tho tlOWCrI of the )ralali~, thougb so I mnll alld 
inoonlpicuoll~, are highly IlltractiH~ to iU8C(:18. 'fhis 
IItuJ shown by tho 1)OIIillia hill-ing ~u lX'mOI'od from 
nil Ihe Jlo\lcra on tho" spikCl lI"hich l examined, 
exccl)ting from one or two elOiIO ullder the blllls, 111 
iOwe old flolI"cr-spikca ol'cry l ing le pollinium had 
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IJeen ('arried IIl"ly, Josects IIODietimea I'('m,,"e only 
one of tho tim pairs. J noticed a f1o,,"er "'ilh .11 four 
poll('n.learea uiH in IlllU"e, ... itb a ilingle I'oe in tbe 
>:Iti~D1atic ('a,-ity; and thiil must eiOlrly han' ~n 
brough' by Ik)llU~ iUJ!('Ct. Within thc ItiJ:.na. of many 
otlu~r f1oll"t'll polJeu.ll"a\·("jI wcre obi!ern'fl. 'rh(" plaut 
l,rodu(,(-8 )I!<-III)' of 8('C(); and thirt("('n of the t"'NlI~"~IiI' 
inw("f 1I0\\C('8 on one spike Ilad fonned large etlll!lult"!l, 

We "'ill lion lurn to IIOmc I"xotic w.'uel'!l. Til(' pol. 
linia of PhrotlUllli~ proIij<ra ftod IiglliClta (?) haw' a 
minnte l'lludieie, and lUl't'hanical aid i. f"t'o'}uillitl" to 
fon-e th(' "iaciu IIIftttCf from the IIm)('r sirl(" I.r thl" 
n:»rtdllllll into the anther, tbus to cal('h 1\1(' ('ftudil'il'il 
anril'('lIlUll' Ibl' )K1l1inia. On till" olll('f han,l, in (our 
Briti~h ..\11I1(\l"i~ and in JficrOlllyiu Theljj from hulia. 
Ilu' IIPIM'r surface of the miuut(' t()Il~III~hllrl(~1 roe-
1('1IulII 1)("('OlIIl'8 ,i ...... i,1 nnd fldhcl'('~ to Ill\' p01linin 
IIIithoutnllY IlH'f'lulI!icul aid, 1'1.isnlll)f·'U11Iik('\\io;(" to 
i)('th(,,(,!l80lIithSMillraN1lllj/ora, )JllI (1II'IIuII('I'ilIl('f(l 
nut in II S')l1(1 Hlatl1 fur l'xaminMioJl. I nl('llli(l1l Ihis 
IMlcr n"II'{'r J)arll~' !)(>c,lll.;!' SOUl/" in~("(·t in the h(ll~ 
honS(' at K(,"' had ",mo\"("(! 1ll(lI;t of IIU' pnlliuin, ftml 
bar! Il·ft S(lUI(, of tllt'lII a,lheriug to till' Inft-rnJ !lli,:mas. 
Th,,'i!' ('uriuuII lillie floll"('l'\I are ,,"i(h'ly \':\llRII,I("I! AIll! 
mll("h ('xlx"",'I!; LUI afll'r a time tilt, tilr(..- .'1'111" ("101M! 
b"A'l'Iil('r .. ilh J)(>rfl'l·t (·xactne:u, 110 thnt il i! 1II.'aJ'l'tly 

I·· .. illl(' W di.lin~ui"~h an old ftOIlH {rOIn R I'ml: ~"(:t, 
It) Illy sUl'l'ri"lt', th(' ei ......... J f1ullen OJ)l'·lIt ... ! ,.111'11 im. 
ml"Nt'l1 in"",l ler. 

TIlt' ftllil'\l Mcutdtt:ania jefl~rClICl j~:MII 11.11 ('xll'!l' 
unlillnry nt/lIl·r. The Ihn'(> 1It·llIl.l~ il1~h',ul of dl>!!inj:. 
n;< in lil(" ("I!.IM' of 1"1('li, after the flUIIN h", 1'('lIIained 
fur n lim!' l'XI)(\ndtod,oobere togNlu"r and lIen'r "11t'1I. 
T"" miullll'. Inl('ral, (j\'allliuu\)II'!f (iWIl{'{' til(' lllime 
jtllt#rttta), are llt'Atro higb up tbo flower opp .... "ite ellcia 
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.aller, ami nfford tile ouly elltrnl1('(l; bllt til(' I,~nce 
of th(';lt> two minute II-indows (fig. 20) sholl"8 i101l' 1i00l'S­

liar)' it i$ thnt ill&'cU ahould ,"i",it ,hl' flOII-l·" in thia 
('all(' all in that uf lIIost other Ordlidll. How iullCCU 
Il(-'rf01111 Iho R~·t of {ertili$ll.tion J hll.'·o {(Ilk...! to under­
IIt(lnil. At Ihe 1)lIttolll of,h(-' roomy alld dark challl~r 
fornu-'(l hy tho dO&.-'(i 8e1l6i!, the mil1uto ("()illllln stand>" 
QuI! in front of it ia the furrowc(i IRbelluln, I,ith 1\ 
hig-hly fl('xihl(' hinge, Qnd on ~('h 8i~le tho two uPI)!'r 
l)('tuls; II little tube being tilUll forl1\(-'ol. WIIl'lI there­

fore a milluto in!l(-'("t "IIU-'rs, or 
uhieh ialCl:l3 prooobl('. a largt·r in­
ae<'t iWllma its III'Hhu"l'ia thnmgh 
either will~I(J"', it hus to fiud b," 
thell(-'l\sco{t(,ul'lIth(-'inllel'tu~ 
in onlcl'to I't'll('h tlw lIectaryat 
the bo.Sfl of th(' 11,,"1('1'. Within 
th(' little tuix-', f0rnH'd hy the 

lI.UIUI;'.AU" ns,-," column, IRIJol·IIIIIll, and Internl 
pelal.~, n hroad and hin!;'('(\ rostd-

'n.: :~::'~"~~k\~* ~':l.:1~e ~~~:li~h P~!'~~i~~. ~h~IP~::~~I~: 
.. ~..,.. Its und('rSlll'fael' illl"i!!dd,llud 

this "i!>Cit! II\RU<,r 10011 selS hard and drr. Tile minuw 
l'Ilmlicl(-'8 of the pollinia, proj~lin~ out of the "Iuher­
ca:;(-', n:~t on lilt .. IJR.'Il' of th(' UPI)!'f IIl('Ulbmnous lIurface 
of Ih!' nltilcllulII. The stigmlltic ea,·ity IIheli maturo 
is not w'rr dC<'p. ..lfter eulting "lIn~- liI(' sqlftl'J I 
,·ai nly !'nd('ftHluf('(l, by lllls-hing a bri~t1(' into the 
wbulnr fll)'H'r, to remore Ihe rollinin, but by the aid 
of Il. hl-'lIt ncrol(', this WIUI cfl·~'(·t{-'(I \\ithout much 
<Iim('nit)'. 'fhe whole 8trU('tnn' of the 110\\('1' 8('('mg 
flS if int('ndf'll to pl'{'V('nt the flOWN frlOlll lJot:.ing (·usily 
ferlilio;(-'ll: and this pror($ that we do not 1lIull'rstand 
its struCllln'. ~)Ill(' slllall insect hnd ('nt('l'{'.-\ 01\0 of 
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th~ ftOll"('f!! in the hothouse at K ell', for manyegg9 
11'1'1''(' clt'l"li'Iit ... 11'I'ithili ii, ncar the ba~ ... , 

or Bulbophyllum 1 examiued. the {,!lrious little 
fI.III('1'8 of {"Uf allC<'ieo, wbich 1 wilinut alternl)t fully 
fO dt''''rilll', In l1,l'1IpN~I"'l and rorojnllm, the ul)per and 
IUIIPr llur('I('('ill{ th{' rostellum I'<'IIOlre th('rnl!('lres into 
"i;wid IIl1lth'f, "hieb hili! to be forced u[lll'!lrd~ IJY insects 
inlotlwlIlLtlH'r,1iI01li! toseeure the pollinin. J eflt..>eted. 
Illiil (·,l...~iIY hy pUf<~ing a 1l~lo dOIl-n Ih(l floller, which 
iii l't'lHil-rt~1 tubuillf by the pOllition of tho lllbellum, 
and tlwll lIillul",lI-ing it. In B, rllizop/uw", Ihe anther. 
<'Me mons i.NII·kllllrds, when the flOll('r i8 mature, 
It'a\ing the tllO poli('n.masses fuliy c:xpoo;('d, ndhering 
10 Ihl' UJ)IIN lIuffnce of the ro..telluJU. 'rhl'Y lire heM 
logt'lhef by ,iscid malter, and, judging from the 
aClinn of a brilltie, are alwaY8 remow·d togdhrr. The 
stig-IIl!ltie dHllnb':r iii "ery deep II-jth 1111 oml orifice, 
which eXlletly fils 0110 or the two polll·n.nukM('S, Afler 
the flOWN hllil rcmaiued open for HOIll(' tim(', Iho @jd('~ 
tlf 1111' oml orifi('(' clO8C in lind sh ut tho IItigllllltic 
tluunl)('r ('.-llll pl t'tely,-n (llct which I luwo olwK-rH~d in 
no olht'r Orehid, flud which, I 1)l"C!Ium(', i~ hcre 1"('181ed 
lot! tl1(' much cXllOfI('(l condition of Ih(l whole flower. 
Wlu"u lIlt' 111'0 Jlollillia were fltl4Cht-'i.! h) " needle or 
!.ri"II,'. and IIN'O forced. flgaillst the 81ig-lllfllie duunber, 
"neof tilr 111'0 glidNl illlo Ihe small orifice IllOr'(' readily 
than COIlItI ha,·o ~u ll.ulic.iplI.tCfI. Ncn'rlht'I('<I~ it i~ 
nitient that in8<'Cts must )11100 Ihem!J(-'IH,,;! 011 sue--
'·f ... ~in~ \iljit~ to the flo"·cf!! in l)rt'CiiK'ly tho same 
p ..... ili,)Il. ItO Ili! lirst to remove Ihe two pollinia, and 
Ihen fort'('Olll'uf,h('1ll into tho stigm8tic (Irifi('(', T he 
1"0 uPIJ('r fitiform l)Owls would 8{'f\'O ill guides 10 
th(' ill lf('('t; but the Illbellum, inst(,fIIl of mnking tho 
Hu",'r tubulnr, hnl1!,'11 tlOll1l just like n tongue out of a 
lIi,ieiy 0pclllllouth. 
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The lnbellulll in all the species which I have seen, 
more especially in B. rhizophorR!, is remArkable by 
being joined to the base of the column by 0. vcry 
m\rfOIl', thin, white strap, which is highly elastic and 
flexibl e j it is even highly clastic when stretched, 
like un india-rubber band. ·When the flowors of this 
specios lI'oro blown by a breath of wind the tongue-like 
Jabclill nil oscillated to lind fro in n. vory odd munner. 
1n Bome species not seen by 1Il0, flS in B. barbigerum, 
tho lubelhull i~ furnishe<l with n beard of fiue hairs, 
and lucao aro said to cnuse the JI.oollulll to be in 
,lhllost constant Illotion from tho slightest breath of 
nir. Whnt the use can be of this extreme flexibility 
and liability to JIlo\'ement in the io.bellwll, I cannot 
conjectnre, unless it be to attract tho notice of insects, 
as the /lowers of these speeiesure du!l-eoloured, smail, 
IU\d incollspicuous, instead of being large, brightly­
eolo!ll'eti,o.nd conspicuous or odorifcl'Olls,lIS in so TlltLny 
other Ol·chids. 'I'he label la OfSOlllO of the species lire 
suid to be irritable, but J could Dflt detect It tmee of 
this quality in those e:'{lImincd by mc. According to 
J.illdJcy, tho labellum of the allied Me9aclinilwi jalca­
fllll~ spontaneously oscillates up flnd down. 

Tho last genus of the .1fal'lXem which 111'ill mention 
is Dend robiuTll, of wllich one Ilt lellllt of tbe species, 
namely D. c/IT!lsanth!JJJ~, is interesting. from being 
uPllflrently cOlltrh"ed to effect its 01\'11 fertilisation, if 
un insect, when visiting the /lower, shoul\1 fail to 
remove the pollen-masses. The rostcllum hus an 
Ilpper and 1\ sllIali lower surface corn]lo~C(1 of meUl­
brane; lind botll'oon these is a thick nlil.SS of mi lk-y_ 
whito matter which can be casily forced out. This 
white mutter is less viscid thal) is usual; but when 
exposed to the air 0. film forlllS OVOI' it in less thrill 
illtlf 0. minutc, lind it soon sets into a II'llxy or cheesy 
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~u l.lll lan ('('. The large conca,-c but .hllllow 8tigmati(' 
"urf!ll'e is seated beneath tho rostellum, The IlfO­
dueed anterior lip of the Iluther (see _\) alm08t elltirel~' 
('rn'ers the upper surface of the I'Oit(" lhHlI. The fila-

jig.!!]' 

•. nth... .. .Ii~ ... o. n. On.h .. of ... I ....... T .... otd III .. ,. 
r-. _ull~.... 1.I.bellum. I ally.ofttrth ••• tbe,halejec.otd 

A. t.~F~:I~.~~~':~t2',~~~ c. r~:.,~~~i~£~~~:;~~~~ 
h.ia. "nt ...... p.l •• n,t,........ n. .... tb.r I ........... tod hug • 
...... _ ......... 1" .b. /abol· j.~t".lowdQ." .... d ... reri.1 
h.m. whkh 10 j"",i'ud,,,ollr "',," of th, OIil .... Ibn i. 
L,_tod .... Uyd, .... 

ment of the nnther is of consider,)ble length, but is 
hidd('ll in tho side riew, A, Lehind the middle of the 
Il.tl lherj in the SC<.'tiOIl, n, it is secn, nfter it has 
sprung forward: it is eiasti(',nnd prestK'8 the anther 
firmly dOli-II on tho inclined surful'€ of the dinau-
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drum (1IC6 fi~. B) which Jiea behind the l'ustl'lIum. 
Whell the H01l-cr ill elpllnliC(1 the two pollinill, 
united into Il lIing-le mssa, lie quite 100!Ie on the 
('Iillundrum and under the anlhcr..('fl.M>. 'rhe JabelluOJ 
('mhrtl(-'~ ,bl' column, lea\"ing a POS:I(lge in front. The 
lIIidlllo portion (If the Inlx-Hum (M may II(' IICC'n in 
fig. A) i~ thick('uoo, and cxtclld~ np 8S lilT lUI the 
top of the IItigma. Tho Io\\"e~t pnrt of the column 
ill d('\'('lop('d into n Siluccr-liko nectary. Ilhi('h IIO'erc tes 
hOlli'Y' 

. \ 8 an in1("Ct fol'C('8 itl! way ill1.o one of th('lK\ flollers, 
the lilbe·Hum, which ill elrullic. will yield, IIwl the 
)JI"I'jC<'ling lill of the aother lI"iIIllr'Utt-c'1 tho ro-;tcllum 
(rom bein~ di-llturbed; but lUI 101111 fI8 Ih(' insect 
rNff'flt~, tht' lip of the !luther lI"ili he lifted Ill), find 
Ih(' \-j.wirlmnttt'r (rum Ih(' rostellum forN.'(\ into the 
nnth('r, gluing tho pollen-rufWI 10 Ihe insect, which 
\lill thus IX' tmusported to another 1I0w(·r. T enaily 
imitated thill action; but Il.8 the pollen-1II1l.&!C8 ha,-c 
no CIIudiele untllic mther fur OOc:k \\ ithin the c!inan­
dnllll IJeneath tho anther, and Il.8 the lIIatter from the 
rost('IIUIll is 1I0t highly viJ<Cid, they IIwe 80metimes 
IdtlX'hiJl(I. 

Oiling to the inclination of the IJ&se of the dinan­
dnllli, ftUlI o\\inA' to the leogth aurl elaatieit~· or the 
fiiamelll, III Il0011 Il.8 the amher ill lift{'l't up it ft),.-ays 
!prillgs forwanJ. oyer the fOI;tdlulIl, and rt.mains 
hanging tiu're with its IOII'er eml)ty aurill('(l (flg. C) 81lS­
pelldcJ ow~r the summit of the 8tif,;'ma. 'rhe fitnm{'nt 
11011 8tretcil(>S a('l"OSII the spB1.'6 (IICO fig. n ) whieh 
\I-1l.8 originutly ooyeroo by the anther. ~('n'ml till1(';1, 
ha\'ing cut ofT nil the petals and InlX'ltum, lind laid 
tlw flowN umll'r the microscope, I roi8e(I tlw lip of th(' 
ftutlJer \I'ilh a 11('("(111', without disturbing thE' Mt('Uuru. 
find 8(111' th(· ftuther assume, with . 8pri n;:r, tlw positiull 
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represented sideways in fig. B, and frontways in fig. 
C. 13)' this springing action the anther scoops the 
poUinium out of the conea,-e clinllodrum, aud llitchcs 
it lip in the air, with exactly the right forl.."e so as to 
filII down 011 the middle of the "iscid stigulfI, wllcrc it 
Ildllcrcs. 

Under oature, howevcr, the action. cannot be as thus 
deacribed, for the labellum hangs downwards; und to 
undcrstand what follows, the drawing should be placed 
in an almost reversed position, If 1111 insoot failed to 
remove the polliniuID by meaus of tho viscid mutter 
from the rostellulU, the pollinium wOllld lirst 00 jerked 
dOll't\lIards 011 to the protuberant surr,wo of the label­
hUll, placed immediately beneath the stigma. But it 
must be remembered that the labellnm is elastic, auel 
that at the sume iustant th'lt the in~ect, in the net of 
leaving tho flower, lifts up the lip of tho anther, amI 
so ef\lIses the polliuilUll to be shot out, tho lllbelIlIlll 
will rcbolmd ha,-.k, ami striking the polliniulll will 
pitch it up\I'al'll~, so as to hit the adllflsil'o stigma. 
'1'wiee .r s\l{'(:cederl in effecting this by imitating the 
retreat of lin insect, with tbe flower held in its natural 
po~ition; and 011 opening it, fonnd t.he pollilliulll 

'glued to the stigma, 
'i'his view of the use of the elastic filament, seeing 

how cOlllplief\tcd the action must be, lIlay appear 
{,mcirul; but we have seen so mall\, and such curious 
adaptations, thnt I caunot believe tl;o strong elasticity 
of the filnmcnt lind the tiJiekcning of the middlo part 
of tho lnl;cllulIl to be useless points of atmcture, If 
the !lction be liS I have dcscriood, we CUll perceil-e 
theil' meaning, f"r it would be llil !l.dvllntage to ihe 
piullt. that its single large pollen-mass should not be 
wasted, supposing that it fuiled to adhere to llll insect 
by means of the viscid matter from the rostellum. 
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This cuntrinmoo is not common to Ill! the species of 
the genus; for in neither U. Id!lj/J,,,,,, nor n.jurmo.ulII 
'I\'as the filament of the /luther elnstie. nUT ",a5 the 
mi(l\lI(' line of the labellum thickelll'(l. l n D. /or/jie 
the fiilullcut is clastic; bllt as 1 examilled only II 

sin~lc fI,)I\'cr. and before r had made Ollt the structure 
of D.cl4r!fMlllhulII, [cnllnotsny ho\\ it acts. 

l l r. Andcrson states * that on 011(' oc,<,u,sion the ftoweI1! 
of hi" DelU.lrQbiUJI/ cre/aceum. di.l lIot expand, Ulld y<'t 
they produ~ capsules, olle of whit'h he ~('nt ml'. 
Almost all tho n\lmcroll~ 8Ce(ls in this cApsulo con­
mined embryos, thus diffcrin:; f.!l'('atly from the caflCij 
p~ntly to be gi"cn of tbe I!('H~f\·rtiliSt .. 1 seedll from 
the nOn-Cxl18Il.led flowers of a C'AItI('Y'i. llr. Anllet'SOn 
n"1I13rka that lkodrobiumll aT(> the !!nlp n'prC-<"lltatiw'S 
or the )lnlaxe!C which, Ill! (ur Ill! hi" hM &ei'll. ~POll­

tanoously form capsules. H i" JikclIi'\(' 8tal{'~ Ihllt in 
Ihe imnl('nsc g-roup of the "'llId"n', hC·Twft .... r to b!.' 
dcscriloel:l, lIonc of the 8J)('{'iN lH1II('r his 1.';11'(', with 
tho except ion of sollie belonging- to till' ~IlIHlivi~ion 

of the Dmasid!C And of Sarl'fflltlW' !""rilJill'i, has e,'er 
~ponmnoou8ly Ilroducoo a capsulr. 

The EJlill{'ntircre and Jrlllu('lt., fire chIH1l('kri~ hy 
the pollc·n-gTlloi1l8 cohering into Jar~(' waxy 1lltlSS('!<. 
In the IMH'T of these groups the pollinia arc snid not 
kl UI,\ fllrni~lL('d lI-itil caudick~, but thi~ ill lIot lilli , 

rel'Siill) th(' eAiK!, fOT they ('~i~t in M'Hldtr«l1ia jenetJ. 
Ira/a 81111 !I<.;l1le oth{'r spcciCII iu IlU .... flieient condition. 
althollg-h lllllltta,'hed and of milllito Bize. In the 
EI,ideu!Jr{'Il.', tin the other houri, frl'\) or Iln{lUncbed 
caudi('!I'I1 IIrl' {Ilwllys present. For my JlUrpose these 
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tno gn'ut triks might IUl\'o beeu nlll tog<'tllt'T; O.!I the 
distinttion drown from the pretCm:e of candiciL.,. does 
UI)t shlaYlI hold good. llut dim('ulti~ of lld:ii nature 
lire frcquelltly eneolilltef('(l in lilt' ('!II!-_ilkation of 
largely dOl'eloped or l!O-Cailc.:1 natllf ,I ~f\)III'~ n which 
there lUll! been (''Vmparati''ely little utinl.'tlOlI. 

1 wilt begin with the genus CanleYlI, of ,,-il ich 1 
havc e~lIminod !Kweml species. '1'h<'80 lIrc fertilised 
in a very simple Illtlllller, different from that in any 
Briti ~h Orchid, The rostellum (r, fig. :2:2, A, 13) is a 
broad, tongue-shaped projection, nhich ar('hrs slightly 
o,'er the stigmn: t1~e upper 811rfl\('(! ill formc.:i of smooth 
membrane; Lho lower surfl\('(! I~thernilh thC'("t:ntral 
portion (origiMlly a 1ll1\88 of ce1l8) c.:)I\8ist~ of Ii v(·ry 
thiek ldoyer of "i!!Cid maUer. 1'his \'i>ICid mass is 
hRn11y separated from theyi8Cid mntter thick-lyeooting 
tho nigmntic surface which lie8 dose henentll the fOIl­

leUum. 'I'ho I)rojecting upper lip of tllo anther n'sts 
011, ,11)(1 opell!! close ol'er tIle bnse of tilo upper mem­
bril.I\OIlS surfnco of the tonguc-shnped rOlltelluUl. The 
anther is kel)t elosed by n 8pring, at its point of at­
tuchment on the top of the colulllll. 'l 'be pollinia 
oolliJi~t of four (or eight in CatlltlJll mMl'a) ""ax~' 
mlWC8, each fumished (800 figs. (; and II) with Ii 

ribooll-likc tail, fonned of a bUlldle of highly (>lastie 
threads, to which DumerollS separate polh:n-graiu!! are 
8u8ched. Tbe poUen therefore coll'lists of two kiud!!, 
udomciy, IHU:y Intl.SllCS and 8Cparnte though ('QIllIJOIIUd 
grains (<'l\Ch, O.!I \I~1I81, coll8i8ting of four) united by 
clastic thn'tlds. 'rhi8 IRtter kind of pollen is idelitieaJ 
with that of Epipactia and other XL'OUClC.· These tails, 
with their appended lJOUcn'grnins, ,)ct 811 caudides, 

• .: ~J:i~:;n=n:!. lJ.!:.t~ r~~::!...1.'1 l.io'lkrill ~ .... II· 
1 ........ lII:alo ill tro. ...... dta.inp, 



I II 

and art' thus dw,S'nated, (or tilC'y !lern' u the means 
for Ibe I't"mo\',,1 of the larger lI'Il:lY m~ from lill' 

anther-cellj. The lips of the camli('IL0f5 are ~ncmlty 
reflexed, and in the mature 11011"('1 protrude 11 iiul(' 

.. ,,'",", 
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Ila)' out of the nnthcr.('1lSC (8<'6 fig .• \) l~'ing on the 
OOi!(l of thl' ILJlI)(' r IllcmbmllOll8 iii) of the l'02Itellum. 
The InbellulIl enfolds the column, making the floller 
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tubular, an~\ i ts lower part is Jlrodu~ into n nt'('tar~' 
1\'hieh p"I1l-tratee the onuium. 

S01\' fur tho actiou of these J)arL'l, IC lilly b"o.\y of 
s.i:w Ilroportiunal to that of the tubular lIo'lfer be 
forced into it-a dead humble-1K'e actil Yrr}" wrU-tile 
tongue-lIMpeo:\ rofIteJlum is deJl~, Anti the object 
often ~t'I~ .Iightly smeared with \'i'll'i(\ matter; but 
ill willull'll"ing it, tho rostellum is upturned, and Il 

surprisin:t qUAntity of viscid maW'r is forCt'<l o"er the 
edgCl ami si(I('11, and at the S/U116 timo into the lip of 
the lIuliH'r, "hleh is also slightly n\ i~1 h~' tllt' u~ 
tllm illp: (If the I'OIItellllm. Thus the IlfOlmdillg' lips 
uf Ihe cnudidlOS are instantly ~llIed to the rctf('fl.ting 
object, nnll tho pollinia are "ithdra,,". Thill hardly 
c,'er fnill,,1 to tlef"llf in my repeated trials. A li"ing 
bee or tither large insect al ighting on the fringt .. 1 
edge of the Inbdllllll, aud !Cmmbling inlo Ihe lIoWl'f, 
"'ould dl·pt(':..i tho labellulll and would be leSB lik(>ly 
to di~turb tho fOIl lellum. until it hn.\ ~uek(:d the 
nectflr nnd be~nll to rctrCflt. WIIl-n n dl'l\d h<:t', with 
tho four "axy balls. of pollell dnngling by thdr 
caud icl(\fl frum its back, is foreeo:l inll) nuuther flower, 
some or all or them are caught "ith {'{'rluinty l,y the 
blUod, @liullo'll', and highly ,i,....itl 8tip:matie surrtl.~, 

..-hil:'h iikl·"i.e tc&rs off the graills of IIV1lcn frum the 
thf\'ada ul' the caudidce. 

That h\-ing buml..1e-bees ctUl thui f('mUH: the 
pollinia il ('erlain. !:'ir W. C. 'l'ro'dyan atnt to lIr. 
l'=mith uf the Urilish )luSl:um a lJ",,,[,II' I,ortv""," 
IIhidl \\a~ ft'fllartied to me-taugilt in Ids hOlhou,e, 
,,-here a ('au lf')" II-as in f1ower-llith itJ! "hole ool'k, 
Letwecn til€' willgS. smeared lIith dri(>d "i8('id mnUu, 
an(1 "ith the four pollinia aUacJu,-'(1 to it by tll(,ir 
('amli('il'll, rt'fldy to be eaught by Iho stigma of any 
uther flu"er if the bI'e had en!(ore<! one. 
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Those species which I ]l(l.e examined of I,(ciill, 
Leptotcs, Sophronitis, Barkeria, Philiua, E\-eiyna, 
J31ctiu, Cbysis, Ilnd Ccclogyne, resemble Cattleya in 
the cfludicles of tho pollillia. being free, and in the 
visei(] matter frOlll the rostellum not coming into 
(:ontnct with them without mechanical (lid, liS well fIS 

in their generoi milliner of fertilisation. Tn Cu;logyllfl 
f/'istuta the upper lip of the rostellum is much elon­
gated. In Et-el!J11U ctlrh'flta and Ch~'sis eight bills of 
waxy pollen arc o.lL uuitc.;i to a sing-lo candide. In 
Brl1'keria the inoollulll, instead of eufotrling the COlUlllll, 

is p!'Cssed against it, and this would cO'cctimlly compel 
insects to brush against the rostellum. 1111~pidondrum 

we have I\. slight difference; for the 11pper surface of 
the rostellum, instead of permanently remaining mem­
branous, (IS in the (lbore-named genera, is 80 teuder 
th'li by tl touch it brellks up, together with the whole 
1011"01' surfnce, into 1\ Illass of viscid matter. In this 
el!se tbe whole of tbe rostellum, together with the 
1l(lheront pollinia, must be removed by insect.s flS they 
rclreat from the Hower. 1 observed in E. glauculII that 
\"iM'id matter exnde<l from the UPller surfll.ce of the 
rC8tel\ulll when touched, as happens with ]~pip(lctis. 

III fnct it is difficult to say, ill these cases, whether 
the upper snrfnce of the rostellum should be called 
membl1lne or ,-iscid matter. With Chysis this matter 
sots IlC(lriy luud 1\1111 dry in tweuty minutes, and 
quito so in thirty minutcs ufter its remon,l from the 
rostellum. 

In Epidelldl"umjol"ibulI{lul!! there is a ratllCr greater 
diflcrcuce: the anterior horns of the diUl\udrUlll (i. e_ 
the Clip on the summit of the column in which the 
I'ollinia lie) 'lpprOlloh each other so closely ns to 
adhere to the two sidt.'S the rostellum, which con-
scquclltly lies in II nick, the pollinin sCllied over 
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it; lind all, in this 1I))(ICiC!<, the 1I)lper IllIri.I('(! of the 
I'O'ItdlUlIl resoh'es itiJelf into \-iscid matter, the CI\l1-
dides of tho pollinia become g-Illcd to it without nny 
mechllnical aid. '1'ho IlOlliliia. though thull atl>ldlC'lI. 

. Cllnllot, of CQUI'SC, ho remo\'ed frOll1 their lIuther-('clls 
without tho aid of inse<:ts. In this species it SClillLS 
possiblo (though, from tho ))()Sitioll of ))(Ir1.l, not 
prohlblo) thnt Iln in~ect might dmg the l}()llillill out 
nnd lelwe them 011 tho I!ti~ma of tile SlIme flower. In 
all tho other 8l'cciesof EpiclemJrnm which I examinl'(l, 
1111f1 in IlIJ tho above-mentioned geuem, it ill c"idcut 
thnt the \'iscid matter h8ll to be forced up,,-&.rds into 
the lip of tho auther by a retreating insecl, which 
would thus nccessarily Cllfry the pollinia from 0111' 

lIower to the stigma of another. 
Xen~rtheless, sclf·fcrtilillCltion takee pIneo ill 110m,' 

Epidelldrerro. 'Dr. Crilger lIIIYs· tlU\t "wo illlYo in 
Trinidlld Ihroe plants bt:>longing to thill family (a 
~homburgkia, Cattlera, and Epidendron) which mrtly 
opcn their nowers, and they lire ilH'urinbly fulllid to b;> 
impre:;nated when they do 01)('11 t1u·m. 1n tilC"t' C,l:«'<l 

it ill e!lsily &Cell thnt tho poll('n-1ll11&Wt1 bnH.' Ixoen 11('1('11 
011 by tho stigmatic fluid, RIltI tllllt tho pollclI·tub..'lI 
d('S("('nd from tho polh,u.w/l.SM';l in ~'tu do"n into tllE' 
u\'o.rian cnnnl." )Ir .. \ndersoll, 1\ skilful culti"ntor of 
Orchidj in f'cotlnnd, nlllO sttltes that scT!'nLI of hij 
Epitlelldrere fertili~,.· thelll~,·IH"j Ilpontant'Ouijly.t In 
the {'fllIe of Cattle!!(! crisp<l, tho Iloll('rs sometimes .10 
n()t expnnd )lropcrlYi Ile,·erth('\e~~ Iht'y I,roduco {'fll" 
8ule;l, ono of whi('h ho &\'lIt 10 me. It ~'ntain('(1 fill 
'Ibuudauoo of sced~, but 011 cxllminlltion 1 fOllud thnt 

• ·Joam. Linll. Soe.lk>I.' YO!. ""'pet )fr. G.-I(iYN .... _11\ 
Yiii. IIIGI, P. 181. or hl, m'~~l ,·uml ... l"m 

t'Joum.loCllm1.i<,.,II ...... : oClhatl'lf·r .. rtihlll'd~ 
11iU3,p.206anJ2~:I"II>osI .. It". 
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")Illy alxmtonc per cent. (.:ontuiued Ull embryo. Similar 
6e(:d~ "eM mOM earefully examined by llr. GOI!:>C, who 
fUUl,'] thnt 1"0 l',·r C(!nt. Contained lUI embryo. .\OOut 
"H:llly.live l~.:r C(!1It. of Ihe KW.I! from 0\ .l!elf·fefliliK.J. 
etll"'lle of La:li« riFlFlaWnu«, alllO IK'nt to me by • 
JI.f . .llldt·f'lIOlI, wl're fouud to be good. It i8 therefore 
duuLtful whether the captluies 8llOIItancously lelf-ferti-
1~·<1 ill thl' WC!I;t IndiC$, M ue;cribcd by Dr. Cruger, 
IH:rc fully ami l)rol)Criy fertiii.scd. I'rilz lluller in· 
lumh 11le that he has dil!CCj,"crtod ill South Bmzil 
nn Epiutndrum "hith ix.-al1l three JlOllen.pnxlucing 
IIUILtrs, all(I thit i8 1\ groot auomaly ill the onler. 
'I'l.i.!l ~pedC8 iii I'cry illlj)(.'rfL'Ctly fertili.scd by insects; 
bllt b) moons of the t"O latemi antllf'rs the Rowers 
arc n:gulnrly sc1f-fcrtilil!cd. Fritz Jluller assigns good 
reflSUIl8 for hi8 btolicf that the appc~nmnce of the two 
nu(iitionnl anthers in thi8 Epi(ll'ndnllll, is iI case of 
rCI(·r.,i()u to the- l)rimitinl condition of the whole 
group.-

C .. "m I t .. rI< nhp 
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CIT.1.PTEH \' 1. 

~I'''rt''re"f Ihe rol", .. ", .nd )l"lIini.-lmp"rUnNiof the et"litily"r 
thApe.Io ... ·I: i~pO .. NofruoveO>enI_ t:t .. ticityan,lolf'eDjttb"flbe 
.... u,lirl""-·Ca]""tL" .ith Iakral..1il."""'_ nlnnn,·, of f~rtili"I"'II-­
A"~""'-'um ~uJJl'"dalo-. 'l'O .. d"rrull~"l';Ib of , .... ta.,.. ~J'<'C;" willi 
tllll enl,.""" Int.. lhe 'lil;" .• lie chambl't m .... h "",,1,.,,1 ... 1 ..... Ih.o.~ 
tI ... ,.'JI("tI-....-.... nhal\ll,. ... in.t...,.I-OorI.UILet,.ll....-'r.·i ... .,. 
" .... utrolf,·r\,liooot;... .. 

"-f! now come w tbe immen.';e tri~ o( the \'1I1I,lf'ft.'_ 
which includes many o( the most magnificellt pnJ<luc­
tions o( our hothouses, l.lUL like the Epidcndr('U' has 
no Hritish I'CIlr<'sentutive. 1 hnl'O examined t"-('nty' 
nine p:cncra. The pollen consists of waxy mIL~~"~, as 
in tho two last trihe~, and each ball of pol)('n is 
furnished wilh a ciludide. "·hich becom~, at ali Nltll' 
period o( growth, united to th(' rostellum. 'J'h(' ('a\;­
dicle is seldom attached directly to the \'i1l('i,1 di~('. as 
in most of the Ophrell.', hut to the UPI)(If nud l)()8t,·rior 
surface o( the f'OI!tellum; Ilnd this IlfIrt is r.:movp,1 by 
i~ts, together with the disc anfl pllUcl\-mfl.ll5('S. Tht. 
l;I,i.'ti"nnl diagrnm (fig. 23), with tbe ports !l<'ptlrnted, 
will best explaiu the type-.-stnlcture of the \·an,lel(' . 
• \s in the rest of the Orchidcoo thero are three con. 
!lurnt lJistils; of these the dor.ml one (t) form~ the 
rostellum arching ol'cr tho two othcl'!! (3) \Ihkh nni'" 
to f,-,rlll II. ~illgle stigma. On tho lrft hand we han! 
tho Iilamcnt (1) hearing the anther. Tho anther (Open~ 
at an early period, and the tips of tho two caudides 
(hut only ono caudide alld ono (,,)]]en-mass arc ro-
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)lr('!:!('nted in the dia,!!"mm) protnlde in a not full~'­
hRrdened ool)(li lion Ihrough a 8mall slil , and adhl"r(' to 
tlu' hack of the rosidlulil . 'l ' he upper 8\1rfuro of the 
ro'Mllum is generally hollowed Ollt for the reception 
of Ihe poUen-lIl llSSCll; it is repretlCnted as snloolh in 
IIIl' diagrnm, but is really often furnished lI"ilh ereets 

h ... ,i .. '7!SoKtI .... m .. Ir .. lj~ .. OCI .... llnoclu ... rtht ... lum.I.lb. 
\''''''''0;.,0;. 

or kllobs for the attachment of the two CQlldiclcs. 
'1'h(' Ruther afterwards opeus more wi()('\y aloug ils 
ulllier 8l1rfllcc, and Ica\"ClI tho two pollen-mnll8Cl1 un­
Rttached, excc)lti llj: by their raudides to the rostellum. 

Buring RIl early period of growth, a remarkable 
dlauf.(e has ~n going 011 ill the rostdlum: e it\}('r its 
('xtn:mitv or its lower 811rfnoo becomes ex~i\'eh' 
yj>o('jll (f~nlling the yj;w:-id di~), and a Ene of 8(' 118~-
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lion, III first appeorillg' as II ZOllO or hrfllilll'l tisslle, is 
gl'tulually formed, which sets fN'e the di"", 1\8 wcll as 
the "hol(\ III'per IIUrfaoo of the I'OI!tellmn, all rar Lack 
as the point or attachmellt of tho eo.udicles, If nll~· 
object now touches the vUwil1 disc, it, tog"ther with 
till' \Ihole back or tho rostellum, tho enudiclC'8 IlUd 
pollon.m!l."iICS, Cftn 11.11 be readily remo\'C(1 together, 
In botanicnl works the whole structure Octween the 
disc or dsci(t surface (generlllly called the gland) and 
the bolls of poii('11 is designnted lIS the e(lllttido: Lilt 
lIS these ]laru )llny an essential part in th(' fertilisntinn 
of the flowN, allli as they are fuudamentally diffefCnt 
ill their origin alld ill their minnte IItru('tUr('. I IIha li 
0011 thl' 1"0 elastio ropes, whieh are t\eH'lol)('(\ 8trietl~' 
within the anlher-eeLIs. the caudiel('i; (lnd the portion 
or the I'OI!t{'lIulll to which the cuudicles are attadlC(1 
(see lliagmm), alld which ill not villo'ill, tho 1){l(lk-el. 
'fhe "i'K'id I)()rtion of the I'OI!tellllm I ~lu\1I cnll. as 
heretof!lre, the \'iscid surfueeor disc. The IIhole ml\y 
be convenielltly spoken of lUI tho pollinium, 

III the Ophrcm wo hnyo (except ill O. }I!ll"illlll"dalia 
ulI(la f('II' other species) tll"O II{'parnte l·illCid discs. In 
tho \'alld('/I.-, II·itl! the exception of .\.ngnt'CIIIIl. \I·e lune 
0111\' onc dis£'. 'fhe disc is lIaked, or ill Ilot ('nclosed 
ill ~ polich. In Habensria the dilK'R, lUI we ha\'C seen, 
are separnted from the two caudidt. .. Ly short drum· 
like I)('o(iieeb, allllll·ering to the single nnd generally 
mueh IllOl£' largely developed pedicel in tho randere. 
In the Opllrel£' tho enudides of the poUinin, though 
elnstie, nrc rigid. nnd 8CTl'O to 1)laco tho l)Rckets of 
pollen at the right dist(ln~ from tho insect's heallor 
proboscis. 80 fl8 to reach til(> stip:mu. In the Yundcm 
thii cn(i is gained by th(' p('(\ieeJ of Ihe rostd lulll. 
The two cnudieles in the ralldclO are embedded sud 
attached withill a deep cleft in th£' I)()U('II-maSM'S, 
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Ilnd until stretched arc rorely visible, for the pollen­
mll.~"1('1 lie do.w to the J.lCdicd of tile rostellum. These 
Cl\u,lid~ all!IH'r both in prlliitioll ami function to the 
c11l_~ti(' thrrorlll, b~' ll-hich the pnekets of poil('11 are tie.l 
tOg'C'lhcr in Ih(' Ophre~, at the l)(Iint where they become 
confluent j for the function of tho truO candide in the 
" antl{'II' ig t,) urN1k nhen the 1II1l.S3<'f1 of J)(Illen, trons­
ported by in!J<'cts, adhcro to tho stigmalie lurfnce. 

In lIlany Ynlld('l\J the calldich·s are eMily ruptured, 
8ml the fertilisation of the flow,'r, R8 far R8 Ihis l)(Iillt 
is(''OIl(,I'rnNl, is asimple affair; hut in otil('r cnaes their 
strt'ngth. awl the length to which they can IJe Itretched 
bo,·rul'l' they brt.'8.k, are IJUrprising'. 1 wns at first per­
Illt·xed to understand what pnrpOlO th(· ... , qualities 
rouM lM'rn'. The explantltioll llrobably is that Ih(' 
poll"n-Illn&t'l in this tribe are nry precious obj('('tB; 
in moet of the I-"(enem a 11011-1'1' produces only two, and 
judging froIU the size of the stigma both ar.' genemlly 
left adhering' to it. III other gellem, bowen'r, the 
orifie(' lending into the stil-"(Illa is 80 smnll thllt probably 
only ono pollt'n-mflSB is left on iI, flud ill this C8lIe tho 
pollt·n from olle HOll·cr liQuid suffice to fertilise two 
HOllCrs. but 1I('\"t'r a greater Ilnmlw·r. l~rom tbe large 
si1.(lof the flowerfl of mallY of tlw Yanth'Il', th('~' no 
doubt tift' f,·rtilil\l.u. by large ill8CCt!l, and th~ whilst 
flying about lIould he likely to brush away and lose 
thc I'ollinillattached to them, unit'll! the Cflud.icll'illl'en.' 
,'('ry strong awl highly t'ilUltic. So again, "hen an 
illSN::t tllU~ pro,·idcd \-isitNi a flOll(·r citi\('l too young, 
with itB Itigma 1I0t yet sufficiently adlll",in', or one 
alr€!nrly impl"t'g"nntr.>d, with its Btif."(llln beginuing to dry, 
til\' Btr,·n:.:th of the candicle would prl·vcnt the pollcn­
m(l.;;~('~ frum b"iug IIst:\essly felll()\'l'd And \OHt. 

.Although tho stiglliatic IIl1rf,\(',\ is astonishingly 
adhCjii\-c at the prope-r period ill many of th('M' Orchids, 
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for illltAnet', iu Pbal~nopsis aud 8accolaiJium, yet when 
I iuserteol their polliuillatladlL'f1 toarvll~h objL'Ctinto 
the stigmatic chamber, thE'Y did not. adlll're with lulli­
ci(·Ilt. rorre to Ilrt",·cut thE'ir remo,-al frvm lhi) tliJj~"Ct. I 
c,'cn It·ft thcm fOf IIOmc little time in oontlloCt with thc 
adhcst,·c Burfllec, as all insect woultl do whibt fCt.>(}ing; 
but wh(·IJ I pulled the pollillia stmight out of the 
stigmatic chamber, the eaudicl(}!l, though thcy wore 
stretclic'd to a great length, did not rupture, nor did 
their attachmcnt to the objC<'t yield 80 thllt the IJalls 
of pull(·n wcre withdm\Tll. It then occurn>(} to me 
that all insect in Ilying away wouM 1I0t pull the 
pollinia stmigllt out of the chllm~r, but would Jlull 
at nearly right angiE'S to iu oritlce. AeCl"mlingly 1 
imitat(!li the action of a retre4ting in8C('t, and dmgged 
the 1)Qliinia out of the stigwatic chamher at right 
auglel to its orifice j and now the fri<'liou 011 the 
cfllulic!CfI thus caused, together \\itll tho ndh(}!li,'cncss 
of the stigmatic surfacc, genemlly suflic('tl to rUl-'tllfe 
thrill; the pollcn-lllllS-W> being left (lI! the stigma. 
~'hllll, it SCCIllS that the great strt'ngth allil utcIIsi­
bilitr of the caudi('l(·~, which, \llItil strdeil(!(\, lie elll­
be<h1ed within til(' pollen-Wll&!<..lI,8I:rHl to protect tho 
pOllrll-IllMB611 from being accidentally lo~t by an insect 
whiLit nyillg nbolll, an, I yet, by frictil.n Lt·ing hmug'ht 
int.) play. allow tbcw at tbe proper tim!;', to he \('ft 
tlJIIt'ring to the stigmatic surf,lCC; tho fcrtili:!8tion of 
tb(> lIu"-cr !x-ing thlls 5I1fdr eifLd('(1. 

'1'11(' dii'Cl! and pedicels or the j,olliuia l)reM'nt grtat 
di\'ersitil1j in sh«pl.', and flll npp.nelltly (:l:hllust!eSil 
numbL'r of 1I.dn]ltatiol1~. E\'cn in spede!! of 1he "'1111(' 
gt'll\l~, ns in Onddinm, tlirso parts diffl·r greatly. I 
hefl' gi\"(' a few ItgurC<! (lig. 24), t,lk\·ll llilll()l;t at ha",anl. 
Tlh.' Iwdi('l'i genernlly ('On~ist~, lUI f'lf os 1 hnw 8('('11, 

of a thin riblxm-shnpeu memhrane (fig' .. \); IIOmetimCII 
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it i~ almost cylin.lri~1 (fi!r' C') but oftcn or thc most 
din'f'IIified sual'll.·~, TIll' 11I'<'Iicei is gen~rally noorl~-
8tmiA:ilt, bllt in .lliitoni,t ri(J.rr:.ii it irs IIl10tlimlly rlln-ed; 
and in SOIllO l'n.!w~, tl8 11"0 shall imm('llillll'\Y 11('(', it 
tl8SUlll('~, after t'('IIHWRi, "arious shnfX'~. The ~;d('n~ible 
IIn,1 eln.:llie CllUdi('\\·", by which tho polien-maSS<'S arc 
nlt.l(·hed to the ~ .. \iCt'I, are barely or 1I0t at all ,·i~ible. 
b.·ing (·mt.Nld~1 in a deft or hollow ""ithin each 
pulll"n-mll.:;S. The di-;e, IIhich is ,"i&eill 011 tbe under 
li\ll', oonsi"ts of a pi('('.· of thin or thi('k Ilu:mbrane of 

,-ariet.1 forml. 111 Acropcm it is like a point.ed cap ; 
in IIlllne ca8Cll it i:l longuMllflpcd, or heart-shaped 
(ng. C), or snddl('-8hnpcd, as in lOme Ul\xillll.rill8, or 
lik(' (I thick Cll~hion (flg. A), liS in IilRlly 81)(lCics of 
Ollridium. with tile Ilt'(liecl (lttarhed at one end, instead 
oftuis moreu~ual, Iloorly 10 tbcC('nlre. 10 Angr_m 
di.lirllll.m and -Iwilltdlt/. tho roslellum i. notched. 
1I1HI 1\\"0 llepllmt(', thin. mClUbrnnou8 di8Cll t'flll be 
r('ulU,-ed, M\('h carryillf!' hy a short pedic'd a poll('u­
ma8~. ln SIlrt"(Hlt1I1.l~ tertllfllliu. the disc (fig. D) is 
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rcr~' v(ldly l!i1al)('(l; Rnd as the stigmatic chamber 
is d('(·p and likewillC curiously Ihal)('(l, \lrc art' 1('(1 to 
belie,·e thnt the dillC is fastened II-ith Sl't'flt precipion 
10 the square projCf.:tiug brod of !lOUIe ill.8('Ct.· 

I n 1I11I»t c~ the re is a plain relMion betlleen the 
If:ngth of the ,)('(]i{'('1 and the depth of the stigmatic 
eh>unkr, into which the pollcn-IlIC18i1e!l IUl\"o to 00 
in:;('rtcd.ln sollie few cnscs, however, in whi<:h CI long 
I)('(licd and I\shal lo'l\' Itigma co-cxist, "-0 slmll presently 
m{'C1 wilh curious compcllSll.ling notions. .\ft('r the 
di!K" nnd 1)('(licei hM'C been remo"od, the shape of the 
TCmnining pllrt of the rostellum is of OOIII"lK' altered, 
bo,'illg' no'l\' slig-hlly shorter Rlld thinner, allcilM)metUnes 
lIut('lu'l l. In Stanhope", tho entire circumference of 
the ex tTcmily of tho rostellum is rcmo\"l'(I, and II. thin, 
pointed, IIt'e<lIe-likc proct:'ll8 0.10110 is IcJt, which orig-ill­
nll~' rnll Ill) the {"('litre of tho disc. 

If \\ e now turn to the d iagram (fig. 23, p. IW), nnd 
SUpp08C the f(,eta ngularly bent fost('llulll to bo thinncr 
lind The stigmu to lie <:loser benenth it thnn is there 
repr£'sclltcd,IHl shall 800 that, if 11. 11 insect with II. polli­
niUIll attn.chcd lo its llead weTtl to fir to IU1Hth£'r flower 
und ()('('upy eXl\.Ctly the same posit ion whidl it hdd 
whild the aUll.(>bmeut was en'e!' lcd, the pollen-1U1l.!!8t'8 
,,·ould 00 in The right pos.itiou ror striking tho stigma, 
e61lt'f'illlly if, from their w~igbT, tht'y lI"('re to become 
in the ICMt t\t'grce depressed. This is all thnt tnkes 
Illaee in Lycalle lki"nn1'j, C!JUlLiJill.>tI gi!/,Hileum, 
Z!/!JQpW.dlllll lIUJ.clai, Angr.retllll tb"~III, 1JJiltoliia 
riotrtl1ii, in II. Wnrren, nnd, l bt'licw', in Galetmdra 
jUlIkii. llut if in OUf diagnllll 11'0 8UI'P'oso, fur instance, 

• I ''''1 ""1'II.t'm ...... Ib_, lkl_ di"nl. EI,kle",lru,n. ]'1,.,;,,'-.00 
phlO(· .. ·,..,...,MI ..... one .... II .. I· .. nte,' J).,ndn.blu", ... "I"al~ .. \<)OOQ_ 

.';"'n".I~;.p.19)_1.h.,h.u f1rm"'gt-I>l'I.l'''I.ta~to. 
uamIDNllluwer.ofY_oda,O"",· 
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tho stigma to be BellIed at the wttom of a tiet'p cavity. 
low down in the CUiUIlIIl, or the anther to be> !lC4ted 

bigher up. or the IM .. lii·.,J of th(' rostellum to I!.lope 
more np,,",,!'!I'!, ,\:c.-nll of which e<.>IlIinbreIlCi\'!J occur 
in "lIriuu! sjltti(>q, --in ~uch (';1'4&1, 1m in>K'Ci with 'l 
polliniullI ,IU(ll'hl"\ \0 itl!. hOIl,I, if it fiew to Hnuther 
flower, In.m\'\ Wit pllll~ the polJen-mw;.;{'g on tho 
8tiglllll. unll'SS their l:tOlSitio'l hall be.--omc greatly 
('hflll~~lllfll·rattll('hm(·"t. 

Thill ch.llIgc ill drL'<!t<,1 in 1lll\1ly Yunderu in the Rluno 
maliller ,1./1 ill 80 geut'TIII with the Ophrere, UIIlIll"Y, by a 
1l1O\,(~IUClit of t1cpr,.,IIIitlll in the poll iuiulll in til(' ("QU!"Se 

of about half n minuto aftt'f iLS rt'moml frum the 
rostellum. [ have I!('<!n thi.i mU\'('m('llt (,oll~]li('u\JUsly 

displayed, gonel'll]]Y cnusiug the pollinium to I\!tato 
throug]! about a qunrtt·r of a ('irde, in s"H~rl\l ~pecil'!! 
of Olieillillll1, Odont(j~I(lssum, J3ro~.ifl, Yflnda .. \eri.ll'!!, 
Sa.reanthu!I, Sac<,</Illuium, .\croJlt'NI, and lIaxillario., 
In Bodri9upzia ,ual't()lt7ll the mon'ment of depression 
is teillllrlwble from iu extreme sloll'ness; in Eulopltia 
t:iridi. from its 8:llIall extent, 1[r. (;harles '''right, ill 
a lelter I.) Profell",," .\sa Gmv, StWiI that be obl!e"'ed 
in Cuba a llOliiniulll of all Ouci(iillID (ltlnched to EI. 

humblfl-\»('C, /llltl he ('onduded at first Ihut I Willi 

cOlllJlI,·t(,\y mistaken nOOnt tho movement of tlepres· 
sioll; but afler 8Cn~n\1 hours it mow;(1 into tho lImper 
p06ition f,)r fertilising tho I\ower. In IIOllIe of the 
CI~ noo\'O specifil"<1 in which tho pollini/l apparently 
undergo no moycU!('ut of d('pre~qion, r am not sure that 
there was not a \'cry slight OM after" time. In the 
,'ariou! Opbrem the anther--eells are AQllletimcs lIW.teU 
exteriorly and 1Io)I1I('1imes interiorly wilh r('sl~t to 
the stigllll\; Ilnd t1H.'N~ nre oorrC>lpondillg ()Iltllllrd and 
inll/lfl\ mU\','m('nIS ill the polliu in: but in the \'andcro 
the (IJ1ther:-eells allm}" lie, fill far as { ha,"e 8e(!n, 
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directly o\'or the stigma, and the mo,'oment of the 
pollinium is uh,a)"s directly dowuwards. 1n Calanthe, 
hOll"el"ol", tho tll"O stigmlls nre p],lccd exteriorly to the 
anther-<..·c.lls, and the pollinia, liS we shall sec,arc mado 
to strike theU! or IL peculiar mechanical arl"llogemeot 
of the pMtS. 

In the Oplll"cro the seat of contraction, which clluses 
the I.ct of dept'ossion, is in the IIppcr surface of the 
viscid disc, close to the poiot of aitflChmcnt of the 
cnudicles: iu most of the Vandero the sent is likewise 
in tho uppor Sllrface of the disc, but nt the point 
where the pedicel is united to it,llnd therefore at II 

considemble distance from tho point of attachment of 
the true oaudiclcs. 'l'he contraction is hygrometric, but 
to this subject 1 shall return in the niuth chapter; 
therefore the movemeut does not take plnco until the 
pollinium IH1S been removed from the rostcllum, nnd 
the point of \lllion between tho disc and pedicel hilS 

been exposC{1 for a fClr seconds or minutes to tho air. 
H, after tho contraction and consequent IllOI"OI)1Cnt of 
the pcdiccl, the whole bodr be llllleed into w(lter, the 
1l0dicol slowly mores back and rosulIlcs its fonner 
position with respect to the viscid disc. WIJcn tllkcn 
out of watcr, it ugain undergoes tho mO\'cmellt of de­
pression. Jt is of importance to notice those facts, liS 

we thus gct n test by which this movemont call be 
distinguished from certain other morcmcnts. 

]n ]ra;rill(tri" ol"llitlwrhyuclla, we haYc II unique case. 
The llcdiccl of the rostellum is llluch elongated, and 
is clltirely covcred by the produced front lip of the 
unther, and is thus kept dump. "'hcn rClruOI'cd it 
bends (ptickly bllckwards 011 itself, at llbout it~ central 
point, 11nd thus becomes only half IlS long as it 'ras 
beforc. When placed in water it resumes its original 
straight form. If the pedicel had not bccn in SOOle 
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milliner shortened, it is hnn:lIy poe;8iblc that the flo"'cr 
oouhllul\'o ~n fertilised. .\.fler Ibis mOH!ment, the 
pollinium attached to any small object CAn be i~rleol 
into the flu"-cr, Ilnd the balls of IMlllcn refl,lilyadhere 
to tho 81i~rnatic llur{,ICC. Hero we hIH"C nn instance 
of one of Ibuse colllpcu9.'l.tiug actions ill the pollillia, 
ber,no nllu{ied rot in relntion to the shallowness of 
the BtigUIII. 

111 Some ClI,SCtI, be~id(,9 hygrometri{" mO\'cmCllts, 
elll8ticily ~)lllo.;8 into play. ]n Atridu odcrata lind 
nrtlU, RIlII in an Oru:t"dium (roIeIHI"), the pedicel of 
the ro..ldlulli is {IISWIl(.'<i dO"1l in a simig-ht liue,at 
one utremity by the disc, and at the other by the 
alllber; it has, howel-cr, a strong el8.lltie ten,leucy to 
spring Upllt right angles to the disc. CollllCqucntly, 
if the pollinilulI, attached by itt \"iseid di*, to 80DlC 
objcct, il remOl'OO from the amher, the pedieel inslantl~· 
springs up and stands at nearly right augk'S to its 
former poe.ition, with the 1)Qllell-masses carried aloft, 
'rhis hlUl been noticed by ot~er obaen'ers j aud 1 ng-roo 
with them that the object gaincd is to froo the 1)Qllen' 
IllIUl8CS from the auther-ceUiI. After this upward e1n.stie 
spriu/t, tho uownll"ard hygrometric mOl'ement imme­
diately commences, which, oddly enongh, carries thE' 
pedicel back again iuto almOilt eXACtly the iItlllle 
position, relatively to tlH~ di,s(>, "'hieh it held whilst 
forming part of the rostellum. In Aeridea the eud of 
the 1)(..jil~I, to "'hich the pollen-mn88C8 are attachcJ 
by shortdnnglingcalll.1iclcs, after springing np. remains 
a little cun'cd ullwards j and this eun'ature seems 
well adapted to drop the I)QUen·mlUlses into lhe deep 
stigmRtic eM'ity o,'cr the ledge in front. Tho differ­
enee bctwe<>n the first clastic awl the 8e('ond or rOo 
\'efll('(l hygrometric mo\"ement., WR!I \lell shol1"l1 by 
Illadllg tho pollinium of the abo,-o Oneidi\lIn into 
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water, nncr both mo\'cmcnt!; had taken pl\ll.'e; and 
Ibe peditel tben mOI'ed into the aa.me position which 
it had nt fitllt IWumed through it8 clastieity; this 
mOH~mellt not being in any wny nlfl.'Ch,>d by tlilt 

water. When taken out of water the hygrometric 
mOl'ement of depl'C8.'!ion 80011 CQmlilenced for the 
second time, 

In lltxlriyuezia secunda there "111I no hygrometric 
mo\ement of depression in the J)C(licellls in tho befol'C­
mentioned B, ,uat'«lle:1I1, lmt thero Willi a ropjd down­
ward !DoH'ment, duc to elasticilV, flml of this I Im,'e 
seen Ill) other instance; for whel; tho JH'dice! was put 
into water it showed no tendelH,'Y toreeoH~r illl original 
po •• ilion, as occurred in IUany other C8SC1<. 

In Plltlla>MI>IIi, grandijora IlUfJ ama/Rli, the stigmll 
is 8l1a11ow nnd the pedicel of tIle f06tellutn long. 
I'ome compensatiug' action is ihercfore f{'(Jlti~ite. \\'hich, 
diO'crently from that in Ma;rillill'ia anu'thorlly,I('I,a is 
efl't'Cted Lyelastieity. '1'here ill 110 mo\'ellleilt of de­
pression; hut) when tho polliniulll is rl'1II0wxJ, the 
~trnight pedicel suddenly curlll lip in 111(1 middle, tbllll 
( ,_..-._- ); the full-stop on Ille I('ft hand may rc­
pl'(''«'nt tho hIIUlI or pollen, and the thick hyph,"n to 
the right Illay be supposed to I'('pr(~nt tlte triangu­
Luly lIhaped dillC. 'Ihe pedicel dOl'S not straighten 
itself wlu:lI placed in water. The ent! clU1,)'ing the 
ooll~ of polh:n is a little rai.!cd up aftN this dftlitic 
IlJo\'cment, and the pedicel, with one ('nd I'nised. and 
with tho middle l)tut upwardly bowed, is \lell adapted 
1.0 drop tbe pollen-mMllCS into the dc('p stigmali(· 
C111"ity, OI'l'f' a ledge in fronL Frit~ .'Iuller informs 
me of a CllSO in which the shortening of 1\ ,"cry long 
lX'dic"d is cff< .. '<!ted partly hy e1lll1ticity an(ll/llrtly hy a 
hygrometric lllo'"cmcnt.. A slllall ()rnilhoccl'halu~ 
growing in Soutb Brazil, has a ,'CT) long pedk-el, 
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which is shown closely attached to the rostellum in 
lbe&C('()UlI18nyingfi~.\. 

1~IUJSLnl or Ou-lTHUCEJ'ILAU. .... ( ......... ke1.clo Ly .·nu lI~ller.) 

A.)'"mal·, •• tilLottacbNlotb. It, .. I_u_r ... tAc~Jao... 

:::L~~J ~;:!, li~· lr.lL;;,~ c. 1'~JIL~~:!.:r:~ .r.ti;::,I.... ..1_ 
D .... I ........ lb .......... il of lilllal.L~ _u .... ..t /"rum tb. 
lbo .. ,j"",.. hy.""Q.I'L< .... y ..... D •. 

I~ I'ullia,,,,,, i. Ih. I-il;"" .hich 

' l'lu~ pedicel when freed 8udllcnly bends into the 
form rClm~lJ('n ted at B, and !lOOn afl~'rward8 owing to 
the hH\"rometric contraction curls 111) into the odd 
figure sho"" nL C. "-hell placed in wllter it resumes 
lh(, form repl"6'entcd Ilt B. 
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In C«/anthe lIUIIJUca and the hybrid O. domini! the 
structure is very different to what it is ill most other 
Vundere. 'We hero have two oval, pit-like stigmlls 
on cllch side of the rostellum (fig. 2G). The viscid 
disc is oml (fig. B), and has no pedicel, but eight 
masses of pollen are attached to it by vory short find 

I" lJ(1Il~n·mn .. e.o. 
••. lhotWQ,'ig,,,a,. 
I.~ Illoutlo ofoc",!"ry. 
• 1.b<lluOl. 
d. "i"ddduc. 
d. in fig. C, dl •• Ddrum lb. pol_ 

len_m_be'"gromm·ed. 
A. ~'h''''er v;~ .. ..J rrQRI abo,· ...... i.h 

'he .. 'hor· .... "'mD~ed, 
.howlug th~ eight pollen. 
m ...... ,nth."p"'pu.-illoD 
w;,hin ,b. cli .. ndrnm. All 
,h· .. t ... 1 •• nd petol.ha,"ebeen 
oul ",,'oyox""l'ttheJabelJum. 

1l. Poll.n.m ..... "UacheJ to !.h. 
,-j",j,\ eli .. , .... f,'orn lh • 
uud."id •. 

C.FloworID".,no"".itio,,",inA, 
bu(will,thedi""RnujX'llen. 
m_ "'nlo<ed,.I>d DOl\" 

.hQ",ingth.d"'plY Dotched 
,....,.llumond th •• mptyt!in_ 
udrum in "'hidl the pollen 
01 ....... 1.1. Within th~l.rt­
hond "igm. t..-. poll .. _ 

:":::"v:~I!,:~.aJb.ring 

easily ruptured c(ludic!cs, 'These pollen-lJ\(\ssesrndiate 
from tito disc like tho leaves of II. fll.n. The rostellum 
is 1;l'otld, tlnd its sides slope 011 ell.ch side townrds the 
lateral pit-like stigmas_ When the disc is l'elllOVed 
the rostellllm is seen (fig. C) to be deeply llotehed 
in t.ho middle, The labellum is united to the eolullln 
almost up to its summit,lom'ing II. pASSago (/1,.4.) to . 

Is r i 
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the long 1Il-'Ctnry close beneath the ro&t('!lum. The 
InlJcllulIl is :>tudded with singular, 'Kllnlikc, globular 
(>J:cr('tW't·nC('a. 

1( 9. thick nf(.Jle be iuserted iuto the mouth of Ihe 
nC(:tury (fig. _\), amI Ihen withdm'Kn, the "iilCid di!IC 
is removed, bearing with it the eltlZant fun of mdiating 
pollcn-ma88C8. 'l'he8C undergo uo duU\ge in p'"I8ition. 
But if tho needlo be nOli insertcd into Ihe nectary of 
another lIower, the ('nds of the p(llh'"-mall~ neel.'!!­
surily hit tho UPIM"T nnd Intt'mllr ~I\lping' sid(,s of the 
roetrliulIl, ant!, glaucing off bolh wn~", ~trike dOlm 
iut., the two luteral pit.like stigmas. 'fhe thin cau­
dicles Leiug ('asily nlptul'{'(l, til" IlOlim-mll8SCll are I"ft 
adhering like little darts to til" ,"j'l('j,1 ~urftwe of both 
stigmas(~.,,-' Itft-hand stigma in II/{. el, un,I th(' f,:nili-
8I"Ition of the flower is oomplett.>d in Ii ~jmple manner 
1)leasing to behold. 

I shoul(1 ha\'e stilted that a nnrrow tronsw'rsc rim of 
stigmatic tiuue, beneath the rostelium, ~)nn{'Cts the 
two luterol stigmas j and it i8 1)l'ooohlo thnt SOIlIO of 
tho mid(lIo pollrn-mnsses Dlay bt, in!;('rtcd through the 
notch in tho T08tellum, flO 1\8 to II/lh"rr to this rim. 
1 am th(> more inclined to this oilinillll from hnl'ing 
fuund in the el"gullt Cuirwllte I""'it,, tllC rostellunl 
cxtendin~ so widd)" Ol"('f the t"O lall·rol stigliltl3, that 
apparently all the I)()ll~n-ma.:;,;es lIlust be in"",rted 
~neathit8Burface. 

The AII.9I"«V'UIIl -:tllil~blh, of "hid] th(' large !lix­
nned lIo\\rrs, like stars fOfmed of snO\\'-\lhite WIU, 

Il!~vecxeited theadmimtiOD of tnwelirrs in )rcillngn<;('nr, 
llIUljt nut be I~~ Oyef. .\ gw.'n. \\hip-like neetnry 
of a~toni8hillg length hllngs do"n belll'Iuh tho label-
111111. I II lIC\"(>ml flowers flCnt I I)(' hy ) Ir, Balemnll I 
foulul the nectaries ele\'en and a bllif ir]('lws lung, lI'ith 
only the 101ll"I:r iuch and II. half flUl-'!1 "ilh nectar. 
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What can be the use, it. may be IUIkcd, oC a nectary of 
lIuch disllKlj)Ortionate length? We 111all, I think, see 
that tbe fertilisation oC the Illallt delK'llds on this 
len~th, and on nectar being oolltained only within the 
low('r and aUcmmted. extremity, 1t is, howe,'er, sur­
prising that any insect should btl able to reach the 
noctar, Our Engli~h sphilLXC8 have prohoecidc8 as long 
as their bodies; but in :i\fll.dngllSCllf there must be 
moths with ]Jrohoscidea capable of extension to alength 
of between ten and eloven inches! This belief of 
mine has l>e<!ll ridiculed. by !IOmo entomologists, bnt we 
now know fKlm Frill: l fiiUcr- that. thore is a sjlhinx­
moth in Routh Brazil which has" proboscis of nearly 
!unlci('ut length, for when dried it WIUI between tCIi 

and elc\'en inches long_ When not p«ltruded it is 
I-'Oiled 111' into" spiral of at ICillIt t.wcnty willtlings. 

'L'ho rostellum is broad und folillcl'Qn~, nnd arches 
rectangularly o,'cr the stigma awl m-er tho orifice ('If 
the uC('tary: it is deeply notched by II. cleft enlarged 
or widcnod lit the inner cnd, Hcnee tho rost('lhun 
ncarly r('8('mblC8 tlmt of Calanthe after the di~ hM 
been rcmo,-ed (81:'0 fig, 20, C). 'I'ho under 8urfnc('8 of 
both margins of the cleft, ll('ur tli(·ir (']j(I~, fin-' bo:'rd~red 

b~' narrol\' strillS of \'iscid mcmi.lrnll(" (·nsily N'mo,'ed ; 
so that then" are two distinct ,-i1l("iu discs. .A IIhort 
m('mi.lranOUlI pedi('('1 is attached to tbo 1l1iddlo of the 
lIpp('r surface of each disc; and the Ilt:di<>el carrlMl a 
1"11\('n-lIIns8 fit its other end, nenco.th the fOIltellum 
11 llntrOW, ledge-like, "dhesi\·e sli~m8 i~ 8('(lt('(1. 

I could not for some time un4lcrslsut! how the 
}>0l1ini8 of this Orchid were rcmorcd, or how the 
stigm8 WIl8 fertiliS('(!. I passed bristles and needles 

• fI« Icll~r .llb • d".;II! by IIcrm.nQ 311i1ler, ')(.Iu,..,' 1873. 
1'_ ~:!3, 
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dO"\"1\ tile open entrance into du," nectary and tllrougll 
tile eJeft in tbe rosteUulli .... itb no result, Jt tben 
OI.'('urr«1 to me Ibat, from the length of the nectar~', 
till' flo'fl-ef U1U~t be 'fisited by large moths, ,.-ith a 
probo8t'is thick at the base; and that to drain the last 
drop of nectar, nen the largcst moth would hlH'e to 
fon'e its pJ'()OOscis as far dOlln as possible, W hether 
or not the moth first inserted its proboscis by the open 
('ntl'tlllce into tile nectary, as is mOllt probable from the 
silullC of tho nOller, or throngh the cleft in the ros­
tt'lIwn, it 1I0uid ultimate'" be forced in order to dmiu 
tht' IlCf'tar~- to IlUsll its j)roLo.;cis throu~h Ihe cleft, 
(or this is the 8lmighte;;t OOIlI'!k:; alld b)' alip:ht l)re5SUre 
th\. IIhole fo liacrou8 rostcllum is d('p~l. The dis-
11111(.'(" fr(om tbe olltsideof the nuwtr til tho e:ttremity of 
t iJ(' n('('tl1r~ ellJI Le tbus sllorUue(! hy alxmt a qnllrter 
of an ineh. I therefore took fI {'~'li n dri<'-III roo.! one­
tCllth of fin inch in diamet<.-r, Dnd 1)ll~heJ it d01l1l 
th rollf!:h tho cleft in the rostellum, The mnrgins 
rendi!y M:panttcd, and were pu~hed dowrlll'/lrus tugether 
nith tlwwbole rost('lIum. W hen I sloll-h'lIi tIIlJ rewthe 
('\'linder the rostellum ro&C from iti! elast icit\', and 
ti'(llllargilla of the eJeft lI'ere IIptumed 110 lUI I~ elMI) 
the t'y li llder. Thus the 'fiseid Itrips of membralle 011 
r-ac,h undt'r aide of the e1eft rostellum came into oontaCl 
"ilh tilt' cylinder, and Grlllly adllered to it; and the 
pollen'lIIl1SSCl1 were withdrawn. By this means I sue­
c('('(II"'! e\{'r~' time in lI'i thdrall'ing the polJinia; and 
it ('unnOl, J thiuk, be douhted that II Inrge moth 'ft"ould 
thll ~ flct: that is, it "ould dri\'e ita proboscia up to 
1111' \'('ry base through Iheeleft of the rOl'lcllulIl,8Q as 
10 Tt'a('h tilt' extr<:mi t) of the nectary; ami then the 
pollilli'l attaehed to the buse of its 11wboeciB lIould be 
I!ojIfcly nithdra"n, 

1 did not 8ul"C<'ed in lca\'ing the pollen-masses on 
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(,,,,p.\I. 

tht> !lli~ma ~ w\"ll au I did in withdra""ing them. .\~ 

the mflq.:ins (If thl' cleft rooslellum n1uflt be UIJtunwd 
Iwfore thl' discs lulill're tQ 0. cylindri(,al blidy, dUrin!! 
ili lIithdrawu.l, the polien-mMlloe8 oc'COme aOixeO !!l.IU!' 
Hnlt' lIay from illl 00sc. Tho two dl8('s did not always 
adhere III ('l[l\ctly opposito points. Now, whell n moth 
II ith tho I)ollinill adhering to the bnS(' of ili Ilro bosri~, 
illS('rlg it fora !!CCOnd timo into tho ncctll.ry,ll.nti exerts 
nil itll foree 80 /l.8 to pllSIJ down the I"OIIlclium as far liS 
I~ihl (', the pollcll-mll..~~es will gl'll('mlly Test un und 
a.lht·n· to the nurrow, ledge-li!;-!' stigma which projects 
LcIlC&lh tli(' ~tdlulll. Uy acting in this manllcr lIith 
th(' polliuiafitUichcd to acylindrical object, the poll('n­
mll..."'!M lI'ere tll'icc torn oft· nud Icft glued to thc stil!"­
Illlltl('lIUnll('('. 

If the Augm'eum in its native ro~ts 8('Cret<'S mon' 
IlL'Ctilr tlum did tho "igorolls plnnli stnt me by -' Ir. 
B'Itcmnn, so tlillt the IH .. 'Ctarye,"cr OOcOIll('S fillcd,l!.llllllI 
moths might vlJlain their share, but tllPy won III not 
Lcudlt the plunt. The 1)()lIinill 1I"0uid not 00 with­
,Irawu until some buge moth, witb fI \\f)lHi('rflllly long 
IlroboHds, tried to dmin th(' lnst drop.· If ~Ilch great 
moth~ were Co become c;o.;till('t in )[a.lll.gascar, flSllur­
('(lIy the Angm'Cum would OC'COllIC (·xtinct. On the 
(JlhN Iland, a!I the nectnr, III lea~t ill the lower I16rt 
of Ihe nectary, ill stored safe froll) the depredation of 
otlu'r insccl!l, the extinction uf the _\.ngrll.'CullI would 
prooobly be a serious loss to tlll"~ moth!. We ("flU 
Ihu~ umlerstnml hOIl the autollisiling length of the 

• ) l r.llel'."glC"'t.t "T1.~ ".... m'''' eoo.n 110 ... be' ""'""""lei! f.,... 
t" .. n.t In '1 .... "'11" ... ,. 187i, p. J b.we hll .lou~1 of I" .. In,lh of 

::!u~~·I~l'~t~l~:'l.~~~S~r:~ II~ ~~;II.~~t~;I\',~~I>:: 1\!e ~'1:1~ 
1,"'V .... 1 (lth,·. "".w.. -.10;<:11...... to loe "~"l'dled In dr;ve;1.o " .... 
_ .. ,·11·0.01&1* fnr 1M fert'l.... '_1 ... oI, .... ~11 down "I,,*,lolfo 
t~ .... ,,f the r\.,.e" from ..... kong 11110 Ih(lllo.~r. 
the eeM&r,"',J Ih., I .. ,J~Ye)op· 
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llC('t(ll)' had lA~n f\{"({uir«i by sUcce58j,'e 1Il<Mliflcntions, 
M ~rlnin miltb~ o(:\lrulagtLiCllr becnnw illrg'l'r Ihrongh 
Illlt llNlI aeketion in relation to their gt'lleml condi tions 
of life, either ill tho Ianni or mlltnre stat(l, or as the 
pn)llOIICis Illune WIlS lengthened to obtain hOIl(,y from 
the Angm'Cum a nd other deep tubultu flow{'u, those 
in!\i,-iduAI Illantll of the Angm'Cum ~hich had the 
lung-MIt neetnries (anfl t he nectary " llril'S much in 
It'ng-th in !lOme Orehidil), alld which, COlillftluelitly, 
OOUlIM!lIed the moths to ill!lert their Ilrobo8cidC8 IIll to 
Ih(' ,'ery bRse, would be best ferlilill('(l. These plallts 
\luuld yield most seed, allli the 8eod lingl! would 
A'('ncmlly inherit long nectarietl: nIl(1 80 it lI'ould be 
in luecessi,'c gen(>nltionl of Ihe plnnt nnt\ of the moth. 
'l'11II.~ it , .. ould allpMr Ihat there has lJe<.n a race in 
gaining length between the nectary (If the . \ngrA.'Cllm 
nnd the llroboscis of C(,rtai n mOlhs: but the .\llgm'Cum 
hill! triumphed, fur it flourishes and aboundl in the 
forca" of Mndagascnr, alld still troublea ('Reh moth 
10 insert its ll robosciB lUI deeply as pOSllibie in ortler to 
dmin Ihc last drop of ncctar, 

I ~)lI ld add deaeri lJtionl of mallY other curious 
stnl('tnn"S in tho Ytmdf1l>, more el!lll'Ciall}' from the 
letters of Fritz :\llIlI('r ... itb N'SllCCt 10 IhOl(' of Dmzil ; 
but tho reader woultl be lI·earied. I must, hOIl'el'er, 
maKO a fc,," remark.! on I'(:rtnin genera, tho ferlilil!8tioll 
of which remains a mystery, chiefly Oil account of the 
Ilarrowness of t hc mouth of tho stigma, al this renders 
th~ in8('rtio.1l of th(' pollen-mfl5Se!l (,:lll'('lIIely difficult., 
T,.'o closely allit<1 ~pr<'i('S or varieties uf .\ ('I'ollCm, \'iz,. 
A, lUftGIa allfl If,,ldil,,ni hal'O been ObIM:fl'OO b,' me 
during8l:l'eml s('USlll;~, ami e\'el)' dHail of their struc­
lUre 84.'('ms as if 81)('('inll~' adailled to r<'nfier tht'ir 
fertilil!8tion almost im~ible. I hare lIJet \lith hRnlly 
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'11l\" Olh~'r su<:h Cfll!(', not thnt 1 fulh- Ull(jcrsland the 
co;ltri'-/Ul<:l'8 in Illly Orchid, for IlC~ find Il.dmimble 
Un{'!!: ~"nc flpparent, thl" lunb'X'f I study (',-cn one of 
uur co)lIlmOIl('~1 Hritiilh sjX'<'ies. 

Th(' thin Hlill elllngtitco.il'l.l>Ildlulli of .\eropem projects 
at right nngll'lI tu the column (II(\(' dingram, fig_ :.1:3, p. 
I.-A); nnrl the 1)('Ili('ci of thl) poll inium is of coursc 
eqtl!llly lung nnd Illuch thin ncr. Tho disc consists of 
Il.IL (''I;tr('mcly III1Ulli Cll.p, v~id witllin, which Ilts Oil 

til{' c:'(II'I.'1IIill' uf the msteliuuI. The "iseid matter 
sets hal'l\ but slowly_ Tin," uIJIX'r sepal fomlS a hood 
('nd06ing and protecting the colullill. Tile Inlx-llmu 
i~ /111 f'xtraol'l.lillllry or~n, bolHing all dCIICription: it 
iii IIrlieulnted to the column b~' a thin IItmp, so elastic 
dlld nf'xihlc that II. breath of wind 8('t8 it vibrating. 
It hall!-"!! tloll-nwnrJs; lin!) the retention of this ])()j<j . 

lil)n seems to be of importance, for Ihe footstnik (0\"11-

rium) \If CIlch !lower ill elln-co.l into a 8<'m icirele, !!O 

ns to cOIllIX'll811te for the JwndulouB hnbit of the plollt. 
T he 1\10 uPIX'r petals Il.nd the Int('rnl I()\)('e \If the 
InhelluUl 8f'n"f' lUI guides ICIlding into the hood-like 
UI1]X'r8f'pnl. 

The pollinilllll, whcn adhering b~- ill! diec to an 
obj('(-t, uurlcrf,"Ot'8 tl'('('()mmon Illorenl('nt of df'p~~ion; 
an,l tbisl!e('lIlllllllperiluollS, fur the IItig-matic ca,"ity lies 
(tee dia~ram, filZ. :.Y.Jj high lip at till' I1M(' of Ihf'reet· 
ungnlllrir I'roj('(-tillft rostellum" But this is 800m­
pnratiH:ly trifling difficulty; the N:nl difficulty liCil in 
t hf' (lrill('O of the stigmatic chnmb;:·r lj('illg 80 narrow 
Ihnt the poll(,I\-IlI/lJj~es, though con~i~tillA' ofthi ll sil('('ts, 
elill llllrtlly be forc(>(\ in. I rr,pent('(lly tricd, tlnd su('­
ffi>tled only tlm'f' or four times. E\"('II nfl('f lea\"ing 
them to dry fur fuur houTS bdor(' a tire, and thus to 
shrink a littll', I rarely 8I1CCee(\('(1 in forcing them 
into the slif!"mn_ 1 c.xamined qnile young tlowel'jj and 
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almost withered ones, for I imagined that the mouth 
of the rbfllober might be of larger sizI) at lOme period 
of growth j bllt the difficulty of insertion remained 
tbe same. No'll' ~-bcn we observe that the "iseid disc 
is extranrdiullrily small, and consequently ill! power of 
atttu'limcnt not 80 firm Ill! with Orchids bM'ing a large 
disc, Dud that the pedicel is very IOllg and thin, it 
would I(\CIlI almOilt indispensablo that the stigmatic 
rhamber should be UlIllsllRlIy 1flrb"O (or the ensy 
in/K·rtion of the pollinium, instead of being mudl oou­
tr1l('UI(i. l loroover, the 8tig-lnn! ic 8urfnce, III Dr. Hooker 
hM likewise oheen-e<J, i! singularly little adhe8i1-c! 

The flowers when ready fur fertilisation do not 
8('(!N'te nectar j. hut tbill ill no flifiicuhy, for as Dr. 
Cnlgcr bas seen humble-bees gllftll-ing Ihe projections 
Oil the labellum of the closely allied Urm90N maculatll. 
tlu'Te cau be little doubt that the distal cup-shaped 
part of the InbelIum of Acropcm oncl'8 a sim ilar at­
tmction to iusecta After nUllllX!rlC!!8 trinlll in many 
ways, 1 luwe found that the l)()l1iuia can be remo,'cd 
with {,(,ftaint)' only by Ilushi n:,; the rolllCllulll a little 
upwardl "'ith a camel-hair brllAh, held in sllch e. 
po8itioll that the tip slides along the under side of the 
I"OIItellum,., AI to brush of!' the little ,-ilK'id cap OD its 
e"t«'luity. into which the bail'8 enter and are g lued 
ffUjt. I furthC'r find that if the brush with a pollioillm 
t1I1IR attaehed to its tip ill 1>4I!lied into and then ,,·ith· 
drawn from the Itigmatie CIl,-ity. the mouth or \II'hich 
is furnislloo with 8 sharp ridge, the elld of the pedicel 

·llr."'-"'tll .• ',,'*' .... <llh.1 atn"othc.llm~_nhefl1ld. 
d'crth~fI" ..... "r A'·"'I", ... nJ trace ol 11('('1& •. Thl. eE",I.II'm 
"(lw"">eM .. lnlh,,.l1illcl_ ... 1'&1I,llIe""",,·,beolnotIMtoU ... 
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wliich bcnl1l tile liscid cap is often left 8tid:illg lI'ithin 
the eil8mber, lI'ith the pollell-lIIa&i("Jj d(l80 otluide, 
llau,· flowel"8 \\e~ tbus trented, an(1 three of tbem 
Ill'Q(l~l'C<'l fiue Cftp!lules, ),1r, ~tt al;\l) 8uC<'CCded in 
fertilising two 11011-1'1"8 in the MUlC allpar(·ntly unnatura l 
Ulanner, a.8 he IikclI-isc did on onc Ol.'CllSioll by placing 
a l>o]]ell-mass, ulOistencd with tho "isciJ mntter from 8 

distinct kind of Orchis, fit the mouth of the stigmatic 
ebamber, These facts lead mo to BI1~I)('(·t that all 
iU8('Ct lIith the extremity of itll abdOlll('n prodncro 
iuto a shaf)J point aligbts Oil the f1oll'er,ll1ul thcn turns 
round to gnaw tile distail)()rtioll of the lnbdlum. In 
doing !IO it J'('mo,'es tbe pollillium, the \-i!:K.'id cap of 
lI-iJieh 8.Ihcl'ClJ to the el:tremit\, of its abdomcn. The 
illile('t then "isits another /lo;'er, by wlli('h time tbe 
lIlOl'cmcnt of del)rc!IlIion will ha,-e caused the pedicel 
to lie tlat on its back; and from OC<:'upyill~ the SlIme 
position as before, the insect will be IIpl to inscrt the 
cnd of itil nbdomen inlo the iltigmntic ell/uuber, and 
the viscid cap II-ill then be scml)('(i ofT by the ledge iu 
front, and tho pollen-maSllCs lIill be l('ft. 1'100;(\ outside, 
lUi in tho nburo eJrI)('rimellts. 'l'he IIhllle OIlt'Nltioli 
lI'ould l)roLo.bly be aided by the oscillatory IUOI'('lUcnt 
of tho labellulD wbilst gnawed hy an in~t. This 
wbole "it'll' iii ,'cry improbable, bllt it is til(' only one, 
as far tlII I can see, II-bich (,l:plnins tbt. ft·rti lillll.tion of 
IhetlollN. 

The allied g('nera Gongum, .\einota, and Rtnnbopen 
prc;!('nt nearly the same dimcuity from the nnrrowncss 
of the rll trnnC(l into the stigmatic ('iuullber. JJr. 
~lt tri(\d rCI)(,lItedly but in nlill to (lITro the poll('n­
masses into the stigma of GOt/fjora all'o-jJuf'jlll.f'ea ami 
IrUMala: but he readily ferlilised tht'l)\ by (,IIHing ofT 
Iht2' c1inandrulII and Illnciug policn-nulS>i('!! Oil the !lOll' 
cxl)OS('O"l stigma; as be likewise (li<l in the ease of 
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Ael'f)!X'm, Dr. Crilp:er says· t.hat GOlllgortl mOMl/ota 

"ofU'n \""·ar8 fruit in Trinidad. h i.:t ,-i"ilOO, (-:seiu­
lin-Iy d\lrin~ the day. as fur as I can lICe, by 1\ spleudid 
i}('(', prob.1bly a EHgl(l~l, but with the tongue nearly 
!llke as long' /l.8 the body, The tongue I .. \,,~e~ ont 
Il('hind the abdollJ{lIl, and i" there e\lfl'('(1 uJlwnrds. 
A~ th(·,(' h'.'t·~ only come for biting 1111(1 guall·iug the 
aU\('rior ;:id(' of the i4bcllum, the protnlding t(>ngue 
l"urhe-1 or apilroochcs the gland (i. e., \'iscid di...:·) at 
(',·(·ry n,trHgrade m,wement of the in!!(,(·t. By tili, it 
e,m 1Hl.l"tlly fnil t<) be Itmded sooner Of Int('t wilh the 
PlJll('n-mn-<:;e~, \Ihit-II arc then eatil), in8('rted into thr; 
&lil-l'lI1l1til' d(lft. I hll\·(I, lIolI""el"<.,r, not /iii yet oli!l{'fI'ed 
thii r4<.'t." I am surprised thnt Ilr. Cn1w'r ~hnuld 
l]lCllk of Ihe pollen-mllo!l8Ctl being cuily iu"Cru'(I, and J 
lupp(",e thnt he lUun ha,'e (,);perimcntcd with dried 
and shnmk(·n onCi. The doubled-u!" immensely elon­
gAted Ilrobo.K·ill, projC!Ctint;!: beyoud the abdomen, \Iould 
fllI~lI·er /l.8 lI·eUIlS It pointed e~trelllity to the abdomen. 
\Iitieh iu the case of Aeropem I iJ11ugiu() is til(' instru­
ment for «·J\lu\·ing the JX,lIen-mllSSCl!; but I Ilr(';lume 
that lI·ith GOIIWlI'8 it i.i not the visdd disc, hut the 
lorolld and free cuds of the 1)()lIeno lll&81K'8 II"hidl art' in­
So·rl('(1 into the stipnalie ca,-ity. _u in the ('Me or 
o\eror't'ra, 1 found it aearcely posiIible 10 insert tlu' 
]l"lIeuoIII/l.~~1"'.8 of Gonp:um into the 8ti~ma; but ""'lilt' 
which were Tl'mo,·~1 from the nil Il,er and left e);pose<i 
10 the siln for nenrlv five hOUT!I, \xoell1ue mUl'h shrunk 
lind formed thin shN.ts; nnd these couill be inserted. 
II ilhonl much difticulty into the cleft-like entrance 
vf th(' IItij!ma. 'file pollinia attached to fln insect 
1I~·illff" flhout ill the torrid 1.one wfluld shrink afier a 
lillII'; and tbe ddny thus caused WOldt! (·nsure the 

• 'Joorn. Llnll. Sole. I:l,'.' '·01. ~lii. 1111;4, I'. 131. 
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/lowers being fertilised with pollen fulln n distinct 
plant. 

With respect to Stanhopen, Dr. Cl"llger says· that 
in the Wcst Indies n bee (Euglo.'!.'!a) often I'i~its the 
flowers for the sake of gnall'ing tbe lilbellnm, nud he 
caught one witu n pollillillln nttncued to it~ back; lout 
he aelds tllllt he cannot understand IIOW the poUen­
!nn.'!.'!cs nro inserted into the nnrro\\" mouth of the stigmn. 
Witb 8lm/hopea oculrlfa I found tha.t tho pollinia could 
almost nhrn)'s be attached to Illy Mkcd or gloved 
flnger, by gClltly slidillg it down tbe concal'o surface 
of the IIrehed column; bllt tbis occurred only within a 
short time lifter the expllnsioll of the flowers, whilst 
they are higbly odoriferous. By again sliding my 
fillger down the column, the pollinin were almost 
alllllrs rubbed off by the sharp edge of the stigmlltic 
chlllnlocr, nnd wero left adhering closo to ils entrallce. 
:F lowers thus treatet! occasionnlly, though rarely, 
yielded enps1!les. 'the removal of tho polliniu from 
my finger soemed to depend on 1110 existence of Il. 

}loiut pl"tljecting beyond the yiscid disc,l11al which J 
susI~ct is speciully adapted for this ])IIrpose. If this 
he so, tllO pollen-masses must emit thcir tubes lIilhout 
being inserted into the stigmntic chamber. I mllY 
add thnt tho pollen-mnsses shrink "ery little by being 
thoronglily dried, and could not in this state be easily 
Inserted. 

'I'lie entmnce into tJw stigma is in like munner, 
as I. heM from l'rilz Miiller, t so much contrncted in 
Cirrhwll. and Notylill, whicll belong to al!other sub­
dil"isionof the Vnllde!c,that thepollinil'Ct\ll be inserted 

• 'Jo"",. Unn. 8o<-.1kJi.'w,1. jron.lali"" or 1110 fire! eJitiou of 
\·jii. Il.Itii. p. I~O . .amn" 10"" Il.i~"",,'k 
dc.crih.<l 11'0 Ur"~t"r~ or St",,- t '1)('1. i'.eitu"g: 18G~.1" 0::0. 
Ao/Itn du"(mitN.i .. m hi. hermllJl 
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into it onl\- II-jlh extn,me difficlll!\', III tllo case of 
t:irrha.>8., h~ foulld tilat this coul£ be dJ't.'(:too more 
I'll.>li ly, nfter they h,,,1 sh runk a littl<l from being left 
t t) dry fur half nu hour Of au hOllr. 11 0 uUS('rved two 
lIuII'el'll Ilith pollcn.mnllSC!l 11Itlllrnlly ill8('rl(·d by 1101110 
IIINlIllillto II1I'ir Btigllll\.8. On 8('\'crnIOCClUliollllsfter 
fOf('ing the cnd of a 1)(Jllcn-lII tl§S into the mouth of the 
~ti~U1n, ht' \\-iIllP,,, .. '(1 a llI08t curious 1)1'0('(''13 of deglu­
titi"lI. The extremity uf the pIII1('u-mllljlJ Iwells fWlll 
iml>iloing muilture, lIud !til the chambcr gradually 
lIidcn~ dOI\-nwllfd~, tho 1\I·clling IlArt is fort'e<1 dOIl·n· 
\Innis; 110 that the II halo ill fit IMt drnllll inwnrdll and 
tlillllPlle81'11. In the ('fl.'<\) of Xot~'lia, }'fit~ :Muller a ir 
IICn-(.-tl tllat the entrHII('"e into the IItip:mn IJccame n 
lillio larger after the II01lcr had rt'llulinro eJ[po.nded 
for about 8 week. 111 whntc\'er mnmwr this latler 
plant is ferti1i~I, it i~ certain thnt it mllst be iw­
pregnatc<1 lIitll pollen from a dislilJ('t plant; as it 
olfl'~ oue of th~ eJ: tnlOrdinary cruJ('s in which itll 0 1111 

pollen IICts like poison on the stigma, 
III the l!\lIt ('(Ii lion of this work it was 8ho\\"n that 

the o\-aria of mature flulI·en of .\ ('i'Ol)('T"(l. do Ilot 001l­
tain any 0\'\11(';1. Dnt I erred greet ly in tile interpre­
tation of thii! fll<'1, ror [ oonclu(led thllt th(' IICXetl were 
i<'perati'. I 11"1\.8 hOll"ewr 800n oonl'ineed of my error 
by lIr. &-Ott, who 811CCee<"led in artificially fertilising 
Ihe /1011-(:1"9 with their o\\"n IKlllen_ .\ rt'mnrkf\ble dig. 
('OH'ry by Hildobrand,· IIlImely, that in many Qr(:hids 
III(' unlles are not dO\'eloped unless tho stigmR is 
f'\·ntHllt<'t1 by tilt' llOlleu.tIlLes, lIud tllat tlleir dC\'elo~ 
11I\'nt ()('(:UI"9 I,u ly after an inter\'al of 1C\'eral weeks 
or (·\·en months, explains the state of tbe o,·arium 
ill ,\ cfupers, as ol"'(>f\'eJ by mc. According alllO to 

··II"t.7 .... itu"g:t~.Oct.30,dl'l'l.,nll,1,\u*. I.l~. 
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I'rib :Uullcr, • theo,'ules of ma ny e ndcmie£pi'lendrete 
aud rll.nde~ ill Urozil remain in a "cry im pufe<:t stntc 
of dOH,loplllcllt for &Vme months, and e"ell in oue CIIS(' 
for half 1\ YC(lf, aftc r the ftowcn hnd beeu fert ilised, 
He suggCSl.iI lhllt II 1)111111 which produccs llunlirl..'<is of 
thou",lnds of o,'ules, would ,,851e nmcll pO\l('r if these 
IICf(' fOfU\{ .. laml did not happen 10 be fe rtilised, find 
\1 0 know thM fertilisation is ,t donutfnl find ditl1cult 
ol)('rllt ion lIith muny Orcl,ids, I t would therefore be 
nn adwlIIt!1'6C to such IllllnU, if tho ovules were 1I0t at 
all de,-eloJlC1"1 ulltil thl'ir fertilisation W,t/l lllIlIurcd by 
the I)QUell-tubes ha\' iu{; alreu1y penetmtcd tbe IItigma_ 

Coryanll.u,-l \I'ill conclude this ehllplcf by g i,-ing 
1111 account of the fertilisation of the fI,,\lwlI of ('<In-. 
allthCfl, whieh ill efrl'cted in a mllnner thRtlllight l)('rhaj)S 
h!l." o been inferred from their st ructure, but would hlH-c 
appeared utlerly incredible harl it not ~n r<'peatcdly 
witnessed by a careful obser\'er, uRIHely, tho Inlt' Dr. 
Cnlger, ,I)i rcctor of tho Botanical Gu.l'l[ens lit 'l'rinidad. 
Tho floweri! IIro "Ny lurge and hnng dOlnlllnrtls. The 
dis!;).1 portion of the IlIbcllum ( I.) in 111(1 follo\ling wOO<.l ­
cut, fig. :l7, iii coll\'ertcd into Ii llirge bu('kH( II). '1'\1-0 
appendages (II), arising from the Mrro"-(.~I bns£. of the 
labeUum, stnnd directh· on'r the bucket nntl 8C('rHC iIO 

much fluid that uroJ>~ lua~' be 8('('11 fulling illto it. 
'fhii! lIuill ill limpid and so !!Iightly 8Wei't th..\t it does 
I\otuc,,;ct\'c to be called nC('tar, though {,I"id('ntly of the 
&\111(' nature; nor {Ives it 8{'n 'e to ",trod inS&.'t~. .M, 
) Icni,'/'{' eiltimnt.c!l thnt the total qlll\ntity 8C(' retc<i b~' 

n single fl ower is nbout lUI Eng-li ~h ()Ullt'<'. t \\'hen 
Iho bu~kct i8 full the fluid ol'erflIJW8 IJY th{' spou t ( p ) . 

• , t'ot, 1 .... il~"[I".' 1 ~6JO. p. 161. 
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Thill spout is closely'over-areiled ill' tho cud of Iho 
column, II hieb heal'!! the stigma find polltn.n}fl.SI!t;lI ill 
lIu('h a position, thut an inlSeCt (vreing it~ way Ollt of 
tho huckct through thi~ paSSllgu would first brush willi 
iLi OOck against tho 8ti~llla and aftenmrds agRinst the 
"iscid dilleS of tho ]Klllinia., Rnd Ih\llj remore them. 
We are now)lreparcd 10 hear lI'hat Dr, Criiger Mys 
aoolit tho fertilisntioll of an allied species, the O. 
mw;ralllha, the labellulll of which is ) rorided "jtll 
{'n.>Slil.· I lIlay premise that he scut me s)Je(!imens of 
ti l(' 1.oecs IIhiell he 8ftW gnawing these ('rest~, and tl\t"Y 
belong. as l '\Ill informed by )Lr. P. Smith, tOlhe gellus 
Euglossn. Hr. Cni~er state!! that these bees mny 00 
"8I..'('n in great IlUmbefil disputing with ~h otbtr for 
u place on the edge o( the hypochil ( i. e. the hasal!N"lrt 
<If the lnbellum). Partly by thiacontest, pMtly pcrhHps 
intolticated-by the matter they arc indulgin~ in, they 
tumble do,,'n into the' buckel,' half·full of a fluid 
8C('"reted by orgall!~ situated at the ba.,;e of the COIUIllIl, 

'rhey then crUl\"1 nlong in the watcr IOWllro5 tho 
,Ulterior side of th(' bucket. IIh('re there is a pas.:.nge 
Ii)r thcm Lclll'cen the opening (If this amI Ihe column. 
If oue is ('nrly on the lonk--Oll!, ,\$ th('SO lIYlIlcnUI)I('nl' 
Me early risers, ono \'all 8('0 in ('vcry fluller hd\\ 
fL'Cunuuti,lII ill performcJ. The humblc--ix'(', in fOl\'"illg" 
it;; II-ay Ollt or i1.8 imoluntnry btllb, has to cxert ill;dC 
''<IlIsidcmbly. 118 the mOllth d£ the epichil (i. ('. tho 
tlistal plITt of the luLeUum) and the face of the column 
til Io.l',!etill'r exactly, find aT(' \"I·ry stiff an,l ('Instic. The 
tin,t oc'(', till'n, which is illllIlOn;(.'(j will han' tiJe glnnd 

• 'J",,,,,,,! or. Liun. Sao. 001." ,J .... wln~ orC.j'il./i"'.liiin 'J"ur. 
m1.viii. lAA.I'. 130 .. 1'hf~iI ".1 of lI ort..l'<Y": ."L iii., •. 16 . 
• d,. ... im:ot till •• peo.-lflIIlnl'u_ 1.1n ind~b,<.J. 10 lb. 'fh l«l\(IQ 
1On·.'lt....:.otllvl"n,.:,·oLy.p. l)yeo-r"rioronningtt>eottheM 
31, hu~it;.-.oo ..... np!icI>led WOO ftgUlft. 
""I"ootl<'oeci. 'Ine ... iII.lto" 
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of the pollcil-mass glued to its back. 'l'he illse<:t Ihen 
gencrally gcts through t1u; 1)fIS8agc, awl comcs out 
llith Ihis peeuliur appendage, to return ncnrly immc­
di,l.Iely 10 its f"'l$l, when it is generally precipitated a 
second time iutu the bucket, l)fIssing out through tho 
samo opening, !lnd so inserting Ihe poll<'n-musscs in to 
the stil!Zllfi while it forces its '''I.y out, nnd thereby im­
IlTegnating' either the same or some other flower. I 
have often seen thig j and sometimes there arc so mlllly 
of thcse humble-bees asscmbled that there is a eontinuill 
procession of dICm through ihe pfl.88ll.ge specified." 

TbeTCCIlllnot be the Icast doubt that the fertilisation 
of the flowcr absolutely derlf'nds on insects cra"liug 
out through the pilssage formed by the extremity of 
the labellurn and the ol'er-arching coluUlil. If the 
largc distfll portion of tho laoclhun or bucket had been 
dry, the bees could casily hnl'e escaped by It~'ing away. 
'J'hercforo we must belie\'c that tho fluid is secreted by 
t ho appcnduges in snob extraordinary q'lantity and is 
collected ill tIle bucket, not as a palatablo attraction 
for the bees, as these are knOIl-n to gllnw the labcltuUl, 
but for tho sako of wetting their \Iings, nlld thus 
compelling them to crawl out through tho pussage. 

I huve now described, perbaps in too mueh detail. 
a fell' of the many coniril'ullces by which the Yallderu 
arc fertilised. The rc1atiHl position and shape of the 
IJlIrts- friclioll, l'iscidity,elastio aud hygrometric move­
menlS, all nicely relatC(1 to one another-eome into 
piny. But nil these appliances are subordinate 10 tho 
aid of insects. "\rithout their nid, liot a pllHlt belong­
ing to this tribe, in t}1O species of the twenty-nim.' 
genera examined hy we, would set a seed. h is Illso 
certain in a llliOjorityof the cnses, that inse<:ts "ithdraw 
the pollinia only when retreating from the flower, and 
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by carrying them away, effect a union iK!hl(!cn two 
flowers, genemlly 011 distinct plants. 'l'his ClUI hardly 
fail to ocCllr ill all the manyCllSCll ill which the pollilliu 
slowly change their position, when removed from tilt' 
rostellum, in order to nSSllme 11 llroper direction for 
striking tho stigma; for tho insecta during this in­
terval wil! IHlve had time to fly from tho flowers 011 
one plant which will serve liS the mule, to those 
j)ll another plant which will serve as the femnle. 
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CliAPTEH VIr. 

VANDI::.'E contillUed.-CATASETIDt'E. 

OntlWlC\idlC, the 1110111 .... runrkable of all Orchid_TIle mechnnlsm by 
which the I'ollinia of OuiaeetUl!I MtlOjootod to .. <li.IRuce and lire 
1"'''ilporioobyiMeCt.a-Seb~it;'·en .. oCthohotu.of Ihel'OlllellulU 
-.:,traordinarydifferenceiotllemal",fcoo.I",andhermAphrodito 
r""".ofCatuclllDllrid",,uuum-llonll!ldeoignell,euriouoatructure 
of tbe lIoW<!rs; ('jection of the polli"i_Mormod .. lunta--Cy~­
noeheiyeotrioooum, IlljIntter of fertili.tion. 

1 itAVI-: resen'cd for separatedcscriptioll onesub-fumily 
of the VUlldete, IlIlluely, the CI\t!lSctidtc, which must, I 
thiuk, be considered as the most remarkable of all 
Orchids. 

1 will begin with Catnsctum. A brief inspection of 
the !lower shows that here, liS with most other Orchids, 
some mccllllnicui aid is requisite to remove the pollen­
IllIlSSC8 from their cells, and to carry them to the 
stigmatic surfl\.Ce. We IIhull, mOI'CO\'cr, presently 8C(> 

that Catasetum is ucJusiYely a male fOfm; so that 
the pollen-massc9 must be trnnsported to tllO femlile 
plant, in order that seed ShOilid be produced. The 
lM>lliniulll is furnished with a viscid disc of hnge size; 
but this, instead of being placed in a position likely 
to touch and m.1hcre to an lnsect visiting the /lower, is 
turned inward~ and lies closo to the llpper ami back 
surfuce of a chamber, which mnst be called the stig­
mnticchaUlber, though functionless I1S II stigma. There 
is nothing in this chamber to uttract insects; and o\'ell 
if they did euter it, the viscid surface of the disc could 
not IM>ssibly come iuto contact with them. 
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llol'\' then does N alure flCt? She has endowed these 
plantil with, what mUilt be called for 1I1\11t of a better 
lenn, 8elllili\'encss, and "itl! the remarkable l)O,,-er of 
forcibly ejooting their pollinia o\'en to a oonlidemble 
distance. Hence, when certain deflnite pointll of the 
flower arc touchod by an iusect, tho 1)OlI inin. are shot 
forth like an arrow, not barbed howerer, but hM-ing 
1\ blunt and excessively adhesil"o point. 'l'he insect, 
disturbed by 80 Iharl) a blow, or after ha,'ing eaten itl 
fi ll , flies 800lier or later away to a female plant, and, 
whil.st stauding in the same position as before, the 
1)OlIen·bearing end of the IIrrow is in:;ertod. inlo tho 
stigmatio ca\·ity. lind II mll88 of pollen is left 011 ill 
'i'Lscid surface. TUllil, lind thus alone, can tue fh'e 
ilpeeies of Cata.sctulll which I luH'o examined be 
fertilised. 

1n many OrchidI'm, as in Liltem, Spimnthes, and 
Orchis, the surface of the rosteUum is &0 far eelLSith'e, 
thflt, when touched or when exposcd to the \'al)()ur of 
chloroform, it ruptures in certaiu dcflned Iiu('ll. So it 
is in the tribe of the CutnllCtidlX', but with this re­
IORrkRblo tlifference, tlln.t in Catasetum the rostellum i9 
prolonged into twocurnl(1 tapering horns,or,a9 I Ihal l 
call them, autellllR', wbich sland o,'er the Inbellum 
whero inseetil alight, If these are touched c,·en wry 
lightly, they colwey 80me Itimulus to tho membrane 
which 11Irrollnds and connects the disc of the 1)01. 
linium with the adjoining surCoce, eausing it instll.ntly 
to rupture j nnd as 800n Il8 this bappens the disc i~ 

snddcnly set frt.'C. We bal'c also seen in several 
Yllllllcm thut the l'cd icels of the pollinin. arc (ustened 
flat down in a state of tension, nnd arc highly cllLStic, 
80 thn.t., "hen freed, they immediRtely spring up, app/l.· 
rently for the sake of detaching tho 1)OlIen'lIllU;9('8 from 
the Il.nlher-cells. In the genus Catn.sctulIl, Oil the 
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other band, tho pedicels are ffl8tencd down in a cun-cd 
rlO6ition ; and when freed by the rupture of the nUachc.:1 
cdgCII of the disc, they straighten themselves with such 
force, that not only do they drag the balls of }>ollen 
together with the !Inther-cells from their places of 
attachment, hut the whule pollinium is jerked forward, 
oW:r ami heyoml the tips of the so-called alltenll~. to 
the distance soIDctimC!! of two or throe feet. ThUll, 
as throughout nature, pre-cxisting structures and capa­
cities arc utilised for now purposes. 

Cataaetuln .accatum,--l will first describe the male 
(onus, belonging to fi,e species, which are included 
nuder the generic name of Cntasctum. The general 
appearance of the present speci{'fl is represented in lhe 
foll ow-ing woodcut, fig. 28. A side ,·jew of 1110 /lower, 
I\-ith all the pctnls and sepals excepting the labellum 
cut off, is sllOwn by B; and A givCII n front ,·iell' of 
tho column. 1'ho upper BCpnl and t1\·O upper petaJ~ 
surround and protect tho column; the two lo"·er sepals 
project out at right angles. The Dower stands more 
or le88 inclined to eitlwr side, but with the labellum 
downwards. as represented in the drowing. The dulJ 
coppery and omngMpottoo tinls,-tho yawning ct\,-ity 
in the great fringed labelIum,-tho one antenna 
projecting with tho other hanging down-givo to 
these Dowers a strongc, lurid, IUld almost reptiliall 
flppenrancc. 

In front of the column, in tho middle, th(' deep 
stigmatic chamber (fig. ~8, A,s), may be seen; but this 
is best shown in the section (fig. 29, C, a), in which all 

• I km m .... h Indehted to Mr. J.,.,.., \·ei~h of Cb~l. .. (or the 
IIMI' .,Jt<"imen .. ·bi,b I ... or 

~~'~t.:.,r;,i'!.; ,,;~,~,,:.~tllor '~i: 

"'0/l:nI6eenloollccl;onofQn:hidt, 
g<'neroo.ly .. ·ntIOOIW(l8ne.",kH, 
."db ... i<led",elnlh. loindOl\ 
IlI&noor.ithother.peciwena. 
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the pnr15 aM a little Bel)arnted from ooeh other, in 
unler that tho mochnniSID mny be int('lIigible. III 
the mit1filo of the roof of tho stigmatic cham\,Pr. fllr 
haek (d, in A, fig. 28), tho upturned anterior edge of 
tho viseill disc can just be sccn. Tho upper mcm­
bronous surfllce of the dise, befure it ill ruptured., ill 
('outinUOUli with the fringed base9 of the two antennoo 
betwoon which it lie9. ']'he rostellum projects ow:r 
tho (lise 1111(1 stigmatic chamber (see section C. fig. 29), 
and is prolonged on each sido 80 tu! to form tho two 
antcnnoo; tho Illiddle part is co"clOd by tho ribbon­
liko pedk-el (pt-l.) of the pollinium. The IOIl"'er end of 
the pedicel is attached to tho dise, and tho upper end 
to tho two IJOJ[en.ma.sses (P) within the aUlher-ceIl. 
The pedicel in its natural IJ08ition is held mueh 
bowed round tho protuberant rostellum; when Creed 
it foreiLly stroightens itself, and nt the Mmo tillle its 
ll1tera.l edges curl inwards. At an early lK'riod of 
growth, it i8 continuous with the rostellum, hut sub­
.'I<lquently becomes sepnroroJ from it by the solution 
of n Inyer of ccll~. 

The polliniuffi when set freo lind aft('r it hili! 
stmightNled itself, is represented nt D, fig. 29. lUI 
untler 8urfuce, which lies in oontaet with the rostellum, 
ill shown at E, lI"ith tho Internl erIges of the pedice l 
now curled inwards. In this latter \'iew, the clefts in 
tho under aid('a of the two pollcn-mR8fSCS are sbown. 
Within thcso clefts. ncar their bases, II. layer of strong 
exteIUliblo tissue is IIttached, forming the en\ldicle~, by 
\Ihieh tho pollen-masses aro unit~l to tho pedicel. 
'fho lower onrI of tho pedicel is joined to tho disc by II 

Iloxible hinge, which occurs in no other genus, 80 that 
the pedicel call play backwards ami forwards, M far I\S 
the upturned end- (lig. D) of the disc lK'rmits. The 
disc is Inrge and thiek; it coIUlists or a strong upper 
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mcml.mUlc, to which the pedicel is llllited, with Ull 
inferior cushion of great thickness, of IlUlpy, flocculent, 
Ilud viscid mutter. The posterior margin is much the 
most \'iscid part, and this necessarily first strikes any 
object wilen the pollinium is ejected. 'fhe viscid 
matter soon sets hard. The whole surfl\.Co of the disc 
is kept damp before cjectiOJ1, by resting close against 
the roof of tho stigmatic chmnber j but ill the section 
(fig. C) it i~ represented, like tho other Pluts, a little 
sopnrutcd from the roof. 

Tho connective membrune of the anther (a in all the 
Ilgures) is llroduced into a spike, which adheres loosely 
to tho pointed end of the colulllll; this pointed end 
(f, fig. C) is homologically the filament of the anther. 

'l'he antJwr has this peculiar shape apparently for 
the Slike of loverage, so that it may be ensily torn off 
by 11 pull at its lower enu, when the pollinium is 
jcrked out by the elasticity of the 1)(l{licel. 

The labdlum stllnds at right o.ngles to the column, 
or ho.llgS It little downwards j ita Internl and bo.sal 
lobes are tumed l111der the middlo portion, so that an 
insect Clln stand only in front of tho cohunn. In the 
middlo of tho labellum there is 0. deep Ctlvity, bordered 
by crests. 'l'his cavity docs not seereto nectar, but its 
walls IIro thick o.nd fleshy, with a slightly sweet nutri­
tious taste; and it will presently be shown that they 
IIro gnawed by insects. 'rhe extremity of the left­
hand antenna stands immediately over the cavity, and 
would infalliby be touched by IIIl insect visiting this 
part of the lo.bellum for any JlurpoBO. 

'fho nntennm are the most singnlo.r organs of the 
flower, and occur ill no other genus. 'fhey form rigid, 
curved horns, tapering to a point. 'fhey consist of a 
nnrrow ribbon of membrane, with tho edges curled in· 
wards so as to touch; eacb. hom therefore is tubular, 
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with a slit down one side, like an adder's fang. They 
are composed of numerous, milch elongated, generally 
hexagonal cells, pointed at both cuds j aud these cells 
(like those iI\ most of the other tissues of tho flower) 
hnve nuclei with nucleoli. 'l'henlltolillronteproiongn+ 
tions of tho sides of the antcrior faco of the rostollum. 
As the viscid disc is contiuuous with Il little fringo of 
memLnllle on each side, andns this fringe is continuous 
with the bases of the Ilntenmc, these latter organs aro 
pnt into di['cct collnection with tho disc. 1'he l:lcdicel 
of the pollinium IJW:!Ses, as already stated, betwccn the 
bases of the two antenUffi. 'l'he antennro aro uot froo 
for their whole length j but their exterior edges are 
firmly united. to and blend for il. considerable space 
with tbo margins of the stigmatic chamber. 

In all the flowers which I c..'tnmined, taken from 
three plants, the two antellnro which arc alike in 
structure occupied tho same relfltive position. The 
extreme purt of the left-huud antenna bcmls upwards 
(seo D, fig. 28, in which the position is shown plainer 
than in A), and nt the same time 0. littlo inwards, so 
that its tip is medial and guards the entrnnee into 
the clwity of the labellum. 'l'he right-hund antenna. 
hungs down, with its tip turned a little outwards; and 
ns 11'0 shall immediately sec, is almost pnrnlyscd, so as 
to be functionless. 

Now for tho action of the purts. When tho left­
hund untenna of this species (or either of the antennro 
in three of the following species) is tonched, tho edges 
of the upper memhrnno of tho disc, which are con­
tinuollsly united with tho surrounding lIurfnco, iusklDtly 
rnptufo, und tho disc is set froc. '1'ho highly clastic 
pedicel then instantly flirts the lleavy disc out of tho 
stigmatic chamber with snch force, th!.t the whole 
pollinium is ejected, bringing away with it the two 
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balls of pollen, and tooring the loosely attached 811ike­
like anther from the tOI) of the oolumn. 'l'be l)Ollinium 
is shu,)"s ejected with its yiscid dise fOI'Cmost. I 
imitated the action with a minute strip of whalebone, 
81ightly weighted at ono end to represent the disc; 
this was then bent half rollnd a cylindrical object, 
the uI1l)Cl' curl being at the fItImO tilllo gently hahl by 
the smooth head of 11 pin, to fCIJl"C8(>nt the retanling 
action of the anther, the lower end was then suddenly 
set free, and tho whalebone was pitched forward, like 
the pollinium of tho Catasetulll, with the weighted 
cud foremost. 

'fhnt tho djsc is first jcrkod out of the stigmatic 
chamber, I ascertained by pressing the middle of the 
pedicel; 81\fl w'hen I tOllched the antcnna the disc 
instantly sprung forth, but, owing to tho pressure 011 

the podied, the pollilliulll was not dragged out of tho 
anthcr-ccll. Besides tho spring from the Siroighten­
iug of tho pedicel, elasticity ill a tmnsverse direction 
comes into 1)lay: if a quill be split lengthways, ami 
the haIC be forced longitudinally on a too thick pcnoiJ, 
immediately tho l)tcSSute is removed tl10 quill jumps 
ofT; and (tn analogous action takes plllOO with the 
pcdied of the I)()llinium, owing to tho sudden inward 
eurliug of its edges, when 80t froo. ThClJO combined 
fol'CC8 suffioo to eject the I)()llinium with considerable 
foree to the distnnoo of two or three feet. Several 
pel'8Ons have told me that, when wuehing the flowers 
of this gellus in their hothoulIeII, tho I)()llillia have 
struck their fnoes. I touched the antCllnoo of C. M/­
!Ofum whilst holdiog the flower at about a yard's 
distanoo from a window, and the l)()llinium hit the 
palle of glass, and stuck by its adhesive disc., to the 
smooth vertiClll surface. 

The following observations on the nature of tllO 
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excitement whicb causes the disc to separate Crom the 
surrounding pllrt!, include BOrne made on tbe Collowing 
species:. Stweml flow-el"8 were sont me by l)()8t ami by 
thc milrooJ, lind must hlwe been much jarred, but 
they had not exploded. I let two flol\·ers fall from R 

height of two or thrco inches on the table, but the 
poJlinil1 were not ejected. T cut off Ilith 0. crosh with 
8. pnir of scissors the thick labellmn Rnd omrium 
close lx>ncath the flower; but this violence produced 
no effoct. Nor did deep llrieks ill '·,lriOIiS partJI of the 
colulUll, c,'en within tho stigmatic cluunber. .A bloll", 
sufficiently hanl to knock off the anther, cnUlICfI the 
ejection ef the pollin.ium, as occurred to me once 
by accident. 1'wioo I pressed mther hani Oli the 
1)C(liccl, and consequently on the underlying roe-­
tellum, without any effect. "~hilst pro8>Jing on the 
pedicel, 1 gently removed the anther, alld then the 
pollcll.bcD.ring end of the pollilliulIl sprang up from 
its oln.sticity, and this movement clIu8cd the dise to 
scparate. lH. lH6nihc,· howeyer, 81ates that the 
anther-ca80 BOmetimcs deta.chcs itsdf, or con begcntly 
dcta.chcd, without the disc SCI)(lmting; and that thcll 
the upperencl of tho pedicel. bearing tho IM>Uen.masses, 
swings dowllwards in front of the stigmatie chamber. 

After trials made 011 fifteen flowers of throe sl)(.'Cies, 
I find that 110 moderato dcgree of "iolenee on any 
pan of tho flower, except on the antenna' , IJrociuces 
any cfrcet. But when the left·hand sutcunn of O. 
taCCUtUIII, or either anicnna of the three follo,,-ing 
species, is touched, the pollinium is instantly ejected. 
'1'he extreme tip and tho whole length of the antelluro 
arc sensitive. In ono spooimen of O. tridentatuTll a 
touch from a bristlo sufficed; in th'c specimens of 
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O. ~t!.!I» a gentle touch fronl n fine m:oedlc wu 
llecCMary; but in four other specimens 0. slight blow 
WM requisite. In C. tridentatum a stream of air and 
of cold water from a small pipe did not suffice; nor 
ill any case did a touch from a hUmlln hair; &0 that 
the nntennm are leSll sensiti,'o than the rostellum "f 
Li.stem. Such extreme sensith'cncsa would ind(.>cd 
btH"C been uselC!!!! to the plnut, for, as is 11011' known, 
the flowers aro visited by polH!rful insects. 

That the disc does not separate owing to tho simple 
mechanical movement of the antelluro is certain; for 
thoy adhere firmly for 8. oonsidemble SllQCO to the 
sides of the stigmatic chamber, and are thllS im­
mOl'ably fb:cd near their bases. If a l'ibnltion is 
conveyed along them, it must be of some special 
nature, for ordinary jars of manifold greater strength 
do not excite the act of rupture. The flowers in 8On1l' 

cases, when they first arrived, were not scnsitiYe, but 
after tlle cut-off spikes bad stood for a dny or two in 
water they berome sensitive. Wllether this wns o"ing 
to fuller maturity or to tlle absof])tioll of water, I kllOw 
not. Two flowers of C. callO$Um, which were coII1IJletely 
wrpid, were immersed in tepid water for an hour; 
and then the antefin fO became highly scllsiti,'e i this 
indical.C8 either that the cellular ii.ssue of the antenna' 
must be tnrgid in order to receive and oonvey th(' 
effect8 of a touch, or, as is more probable, heat in­
creases their sensitiveness. Two other Dowers 1)lllCed 
in hot water, but not so hot as to scald my fingers, 
Hpontancous1y ejected their pollinia. A )llant of C. 
tridelltatum had been kept for some days in a mtller 
0001 houllC, and the antennre were consequently in 8 

toTIJid oon(lition; a flower was cut oft· and plnee<l in 
water at a tempernture of 100" F. (3i'i~ C.), and nl,) 
effect was immediately produood; but wben it was 
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looked at after an intef\"a! of }1t.. 3()'L the pollinium l'flU 

{lIuml ejN'led. Another flo~'er WlIoS placed in "-Bter at 
00 r. (32-TC.). aud after 2.)'" the polliniuUl"\f1U! found 
f'j ..... teo'l: two other flo,,-en len (or 20'"- in water at 
8. F. (30-5' C.)did nOlexplode. though they wcrcnfter. 
wanls pmn'(i to be !lCDlIiti\'c to a slight tOllch. Lastly, 
four flowcn were placed ill wawr at 83" 1-'. (28-3 -C.) j 

tllO of th£!le did not eject their polliuia ill 4,)", and 
lIere then found to be sensitive j whcreas tho other two, 
when looked at after}lI. ] [)IL, bllll spontanoouslyejected 
th(:ir 1)OlIilli4. 'l'IIe8e eases show that immersion in 
waiN mi!M"<.1 to " t('mperature onl~' 8 little higher than 
that to which the plaut had been cXpoIIOfl, causes the 
membrane by which the dtlcs arc atta.ebed to rupture . 
. \ thin stream of almost boiling ,,-ater \\"88 aJlo,,-oo to 
(all through a fino Ilipc on theantennooor !IOmo flowers 
on tho nl ... wo plaut; theso were softenod and killod 
but tho poll inin were not ejected. Nor did sulpburic 
aei!l, droPI)C(1 on tbe tips of tbe nnwnnro, causo IIny 
ndioll; though lheir upper pllrtl! which had not 
been injllred by the acid were fdter\\·an!8 fouud to be 
II('nsiti,·o to Il. touch. I n th(!I(J tllO hitter cases, 1 
Ilrt1lume that the 81wek was so 8uddcn anll ,·iolcnt 
that tho tiullo \\"as instantly killed. Con8idcring 
tbe aOO,·o IICH!ral facts. \\"e may iufer that it must 
be IOml' molecular change which iii OOIl\·CYOI! along 
t ho alltenntl.', etlllSing tbe membrane round the dillCS to 
ruptnre. 1n C. lrilUnwtuul the antennru "'"ere 0110 inch 
and a t('nth in length, and a gentle touch from a brilltle 
on tho extremo tip Wll8 cull\·eyed, lUI fnr IllI I could 
perceive, iusulIltnncously throughout thi, length. 1 
ffif't18urOl.I IIOveral C(!II, in the tissue composing the 
antennm of !1\U! 8pecies, and on a rough avcra,gu it 
&flpeared that the stimulus must travel through no leu 
than from IKwenty to eighty cells. 
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We may, at least, safely conclude that the anteDna:, 
which are characteristic of the h'Cnw CII.I6SCtum. are 
IpeciaUy adAlltOO to receh'e and oonl"ey the effectt of 
a touch to lhe diBe of the pollinium. Thill causes the 
membmno to fUIJture,and tho ))()lIinium is then cjeeted 
by tho cllUlticity of ita lle<iieel. If"o required further 
proof, nature affords it in the CMe of tho fIO.Calied 
genus :Uonnchnntlllls, which, fUI we Ihnll llf<'8entiyace 
is tho female of Ca/aM/um Irid~lll«tum. ami it dQelluot 
posscu pollioia which can be ejected, and theautellmc 
are here entirely absent. 

I luwo stated that in O. IaC(ICIfNm the right-hand 
antenna iu\'o.riably hangs dOll'n, with the tip turned 
slightly OUtlllUW, and that it is almOin pnralysed. 1 
grouml my belier on /l.ye trials, ill 1\hich 1 "iolently 
hit, bent, and IJricked this antcnna, and this IJroduced 
no effect j hut when immediatelyafterwRrds the left­
hand antenna wns tOllched with much 1('88 force, the 
polliniulil WlUI shot forth. I n a sixth case a forcib le 
blow on tho right.hand nntennn did crlllse tho act of 
ejoctioll,80 tlmt it is IIOt ooOlJllet<>ly paralysed. As 
this antenna dOO!l not gUflrd the labellum, which in nil 
Orchida is the part llttrBCtil"e, thM ill to insects, its 
scllllith·euCIIII would be useless. 

.From the large size oC the nower, more HpeeisJly 
oC the \·iiICill disc, aud Crom its wondenul pol\·er of 
adhesion, I Cormerly interred that tim flowers were 
visited by large insects, and this is no'll' known to be 
the ca.sc, The "i.scid matter stick. iIO firmly after It 
hOJllJCt hard, nud the pedicel is 110 strong (though vcry 
thin and only one·twentieth of au inch in brCllrhh at 
tho hinge), that to my surprise a poiJinium attached 
to all object supported Cor a Cew IIO()()mb a weight of 
J2G2 grains, or lIearly three OUIlOCSi and it supported 
for a oollsiderable time a slightly leg weight. When 
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the polliniuJll is shot forth, tbe large spike-like anther 
is generally carried with it. If the disc strikes a flat 
surface like a table, the momentum from the weight 
or the anther orte!l carries the pollen-booring cnd 
beyond the disc; aud the pollillium is thus affixed in 
a wrong direction for the fertiliSl\tion or a!lother 
110wer, SUI1IXMIing it to havo bool\ attached to all 
insect's body. 'f he flight of the I)()liinium is often 
rl\tbcr crooked.· But it must not be forgolten that 
under nnture tho cjoction is CftllSl..'(l by tho antennoo 
beiug touc.hed by a large insect stIll\ding on tho In­
~Uum, which will thus h",·o ita hood alld thorax 
placed lloor to the anther. A roUlirled objoct thus 
held is 4hn,ys accurately struck in the midd le, and 
when fCmo,·OO \\ itb tbe poUiuium fldherillg to it, the 
weight of the anther dcpresses the hingo of tho IlOl­
linium i Ilnd in thie position tho anther-cASO readily 
drops ol1~ leaving the balls or pollen froo, in a propl'!r 
position for fertil ising tho fClllll[e flower. Till'! utility 

• )1 , U .. l1lnn f ' UIlII, de l~ Soe. 
Uot.doY_:t.m.1.1SSI.p. 
2Sl).u.t.o.w.t("'_~.I .. r"'I •• 
• joM:t.f it. "olli''' ... l .... ,..in. 
llAig!lIlin ...... dln....,h.di..­
lion llIM I, .ttkltt r ..... '" lbe 
botv- oIllle I'«lrari1r 01 the 
1a~ln .. :."'lh.I ......... lhai 
In Ihlll poIIilion II f"nd ... the 
11.. ... In ..... nDel' _~kIo.tI, 

~1'~:!q,~I~:'IIIt:%~a:..f)~: 
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re-iQ("~ .. ttaehc'tl to lhe roo/. 
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)(~nk .. bin .. IIoaI, by the ... t--

'1<1enl."d 1'1'OI1tlII1" retraction 
oI.lh.pedl<lel,tho l,.,n",._Pl_ 
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lJul )1.~lt'nk .. hi_I' thell so-
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'~''''''''Qtol·I''r .. ;th 
f:"~%',,~,i! :;:.~rlh~-;:: 
Il .. UIoD .. ndll lltnl;·n!' ...... ~II' 01_.,"" Ih. eu.~"'l l ..... ltiOQ In 
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of 10 foreible an ejection no doubt ill to dri,'o the 80ft 
and viscid cushion of tho dUte against tho Imiry tbomx 
of tho large hymenopterous insects \\hich frequent the 
/Iowen!. When once auached to lUi insect, assuredly 
11 0 Coree which the insect could exert would remove 
tbe disc 811d pediC<!l; bllt the caudiclC8 are rtIlltured 
wilhout much dimcnlty, and Ihus the 00118 of pollen 
might readily be left on tho adhesi,'o Itigma of the 
female Hower. 

Cat(iMlum oalIOlUm.-Tho flowers of this speci('8· are 
smailer than those of tho 18.8t, but retlCmblo them i ll 
moat respects. Tho edge of the lll.bclhun is covered 
with papiUm; tho c(wity in tho middle is arnall, and 
behind it there is au elongated am·ij-like projection, 
-fa.ct.&which I mention from the rc&eIublanco ill lOme 
of these points OOLII'OOll tho labelJuUl of this specics 
Rnd that of MYllnthu.ootOOt"" the hermaphrodite fonn 
of Oata.etum tritUntalum, Ilresentiy to be dcecribed. 
When either antenuA is touched, tho pollinium is 
ejeetcd with mueh force. The yellow-colourc<lJlOdiccl 
is much bowed, and is joined by a hingo to the ex· 
tremely \'iscid dillC. 'l'he two antcnnm ltand Iym· 
metrically on each lido of the am'iI·liko projection, 
with their tips lying within tho IlUali clH'ity of tbe 
labellum. The walll of this CIl.\'ity hlH'e II. pictu;ant 
nutritious wte. The antennm are remarkable, from 
their whole surface being roughened \Iith papiIlre. 
The plant is 0. Illale, and the femalo form is at present. 
unkllo\\"Il. 

Oalaletum tablllar~,-l'his speeiCII belong! to the 
samo typo as C, eaccatNm, but. diffcfII greatly trom it in 
appeo.mnce, Tho centml portion of the labcllum eon· 
siillS of a narrow, c1ongnted, table-liko I)rejection, of 

• A llne.pikeolfto_e .. ofthll Mr. !tucker ..... d ... 1lI.me<! rot 
oped ......... kindly OI<nt'L>e by me by Dr. Li ndl,"y, 
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an almost white colour and formed of a thick ml\SS 
of 811cculcnt li88l1('. luning a swcctish tll.8tc. Towards 
tile ba.so of tho lnl>cllum theM ia a large cavity, which 
externally resembles the nectary of lUI ordinary nower, 
bllt apl18rentiy nc,'cr contaiJl8 lIectar. 'l'ho l.ointe<l 
extrenlity of tho left-hand anteuna lics within tbis 
Clwity, alld would infallibly he tollched by an inscd 
gnnwing the bil(Jl>cd nnd bll-SAI cnd of tho medinl pTQ­
jIX·tioll of tho lalx-llum. 'fhe right-hand antenna is 
tumed inwRrd~, with tbe extremo part bent at right 
lingle!l amI IJTeSI!e(I against the column; therefore J 
do 1I0t doubt that it is pIl.mly!le(l R8 in C. Ja('t't1tUIfI: 

hut tbe flowers unmined by 1lI0 hact lost almost all 
thoirSOll8iti,-oness. 

Cata.e/tm IJa'Jict'}~ (1).-'J1his lpecies does not differ 
IUlI('h from the (olloll-ing on(', 1M) I will d('iICribo it 
hridly. The green amI spotted I"bellum stands Oli 

the upper side or tbe flower: it is jar-shIlIJed. II-iti, 
II smull orifice. The two elongated and roughened 
Imtemuc lio coiled up somo lillie wny IIpart and 
parallel to olle another, within the labclluJl\. 'I'hey 
are both senaitin~ tQ a touch. 

Cat/Uttlllll trMentatulIl.-Tbe ~neral apl)('amn('e 
I)f this spe<'ics, "hicll i3 ,-cry dift'crent from that of 
C. Mue<llum, t<lllo.II"l and t(lbulan, is TCpre8('nted in 
fig. 30, wilh a 8('lml on each sido ('ut oft·. 

Tho 1I0\\"t'f stands "itb tho Iflbcllulll ullpcrmQ8t, that 
i'l, in a n·'·('r~d 1)I,sitioD compared with ilion On-hids. 
'l'he lal)('l\um i~ he>lmct-llbaIJed, il.$ distal portioll being 
,,~ill('('(1 to throo small points. It call not hold neew.r 
thull its position; but the walls are thick, and hal"c, as 
in the other apccieM, a IJlc8.Sant nutritious tAst.c. The 
IItigmalic chamber, though fUllctioulC:>3 iLli ,I stigma, 
is of large siz('. The summit of the eolumn, alld Ihe 
~I'ike-like IIllth<tr, arc nOt SO IllUeb elongal .. -d lUI ill 

o 

(C) The Complete WorY of Charles Darwin Onl,nt! 



lUI CUP. YlL 

O. «I"(lItlllll. In olher respects t1u~ro i, 110 illlportmlt. 
,liff'·r'ellt'C. Th(> anteDlUc are of ~l't'6ter length; their 
til)! for nLout one-twentieth of their length are 
roughened by edb I)rodll~l into pRpilire . 

. 

~ :, .. JI 
J.. S;J~.i.worfto ... rlu 110 Dala",,1 

J-Itl"m.wl,btwoo(th."po.b 
•• toll. 

D .• • .... , ... wr.( ... I ...... lu l""';til'u 
........ r.(.~, A 

Tilt' proit'Cl of the plilinium is IIrtit'ulntt'<1 lUI befoll;' 
I,~' II hiuWlto the disc; it CAn mo,'c fr('(!ly (luly in one 
,lirecliQIl on-ing to 0110 eml of the di8C being uptumt'<l, 
!llu1 thii! restricted IIOWer of IDO\'emellt fll)I)II.n·ntl~­

t~)ml'!J into play ,,-ben the IlOlIiniulll is carried by UII 

in.,...:', h) lit(' f(:.lllllle flower. The diSK' i" lUI ill the other 
~I)('('ic~, of Iflr;.:e size.IUlII the end \l hiclt \lhen ejcclt'<i 
til'l:ll strikes lilly object, is much more vist'i,l thflll tho 
r,'st or the 8I1rtill·C. '1'his latter Hl/rrUCe is drenched 
Ilith a milky !luid, \\'IHclt, wheu exposed to the air, 
mpitlly turns browll,all!\ !!Ct.s ju to 1\ chccey OOllllistellt'C. 
The uPI)!.'r surface of the disc collsisl$ of strong mem· 
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bmno fo rmed or polygonal cells, reflting on nll(l1\11hef ilL~ 
to ;1 thick cushion, fOfmed of irregllllir rountlod LIIII~ 

or Lro"'n mllllor, scpamtcd from each other ulHl em­
bedded in IL tmnsparent, stnlclurelcss, highly e!usli/' 
substance. This cushion tOWlll"(IB tbe posterior en, I of 
the disc gmdu.Qt('S into riscitl U1l1.lIer, \lhieil \lhen 
consolidated is brown, tmnslucclll, and homtJg(:lw(Ju~ . 
• \ltogether the disc of Cuta;j('Ulltl I)resents ,I nlllt:h 
more complex structure than iu tilt' other ,",UH\(lI\'. 

1 need not fu rther describe the pfCSCnt $l)(>( .. ies. 
exccpt as to the position of the antenna:-. Tlu:>y 0('­

clipied exactly the MUle ~iti()11 in 11.11 the I1lfmy 

!lowers which were CXfllllined. BOlh lie curletl \\-ithill 
the helmet·liko Inbellulll; the left-hund UIlO StMlds 
higher up, with its illl\"lll"(Uy 0011('(1 extremit y in IllI' 
middle; the right.hand antCllIhl li!;'-;l IOIl-er dOllll lI lIll 
,.rt>:>l!eS the wholo hnse of the l,tI)t.-lluw, lIilh Ihe tip 
just projecting beyond the left IJill.rgill olf IIw lous(> of 
the colultln. notll arc scusitin', but aJlJlllfcntly tllll 
OliO which is coilo(l within tho middle of the In\)('lillm 
is the more 8(·nsitive of the tll"O. l-'rom the pu~it i(J1\ 

of tlif' petuh an,\ ~IMls, an iu ... ·d I·i~jtillg th~~ jJ""er 
wou ld almost C(:fhlillly alight 011 the {'n>5t of tht! la­
IJI,·llum; aud it ('uuld hardly gn'lII nlly pl\ft of tb,· 
g-reat cM·ity without touching ()UO of the two anl"IIllIl, 
fur the left-Iulln\ ullO gu"rd, tho uPrIl'r P,}!'t, 11.11(1 th,' 
ri:!;ht·haud 0110 the 101'-er IMrl. W hen {'ithrr "f tileS!' 
Ii touched the pollilliulll i, (·jt'1.'tt·d tlllli the dis{' \I ill 
~triko the heut! Of thomx of the iu,,·('(. 

The position of the 811tennrc in this l 'atniK'llllll !lilly 

bt!C()Ulpllred lIith t!tnt of u Illan with his [e-ftnrm f'-li~t'd 
llntl bent so that hi~ hund ~ IIl1Hls ill front of hi, ch ,·~t, 

'lilt! with his right IlrUl cro,~ing hi~ lJody luwer (]""-Il 
>10 that the fiug-ers projed just ht'yowl hia left .id,·. 
III CU///J<r.JUIlI C'I.IllOlUIII both arllls lire beld IU'H'r d')''II, 

o ~ 

© The Complete Work of Charles Darwin Onl,ne 



106 

and Ilrc exl.('ndcd symmctricaHy. In C. Mcrotum tbe 
left ann is oo""e<l and held in fronl, as in C. lridtn. 
tatum, bllt mlhl"r IOIl"cr down; whiiBt tile right firm 
hllllf.,"S downward!! paralysed, with tho hnnl\ turned II. 

little outwanis. III c\"ery case notice ""ill be !;'in-'II in 
IU\ admirable manner, whcn an insect ,-jsils the label­
lum, RII (i tho time has arri,'c<1 for tho f'jectioll of the 
polliniunl,80 that it may be tnlllsporlcd to tho female 
plaut. 

CalalJl!tulil triden/atum is interesting under another 
point of Yicw. Botanists were fLStonillhcd when Sil' It 
Schomburgk· stated that he hnl] seen throe forms, 
belic'"e<1 to constitute three distint't b-encrn, namely, 
CtlilooUlll tridlmtalum, Monadullliluu n'ridi~, aud 
My!ll1tlllu £Clrbufu., all growing on tbo SlUnG 1llan l. 
Lindley rCUlflrkedt tbat "snch crute8 shnke to the 
foundation nil our idea8 of the stability of ;,(enera find 
81)()Cies." Sir It Schomburgk a/lirms that he has seen 
hundreds of plants of C. tridentalum in J~S.'Jeqllibo wilh. 
I)ut cI'er findi ng one sl)()Cimcn "itll seeds;: whereas 

• "I'nIQ_,ion.orlhel.,,,",.1 
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be IIIlI surprised at the gigantic lecd-"("';lwl.s of the 
i\lonaehanthus j and he correctlv remarks tbat <; here 
"'0 1111.\"6 trac<'S of lJ('."I:ulll dirr~rl!noo ill Orcliideous 
lIo\l'ers.." Dr. Cnib-er also informs me tliat in Trinidad 
he nu\"cr lOW capsule! IltIturally l)fO(iuced by the 
flolI'cn of thill CatasetulJ\ j+ nor "hen they wen) fer­
tili8(!(1 by him "'ith their OWl1 pollen, Il.I! WIl.I! done 
rel>CIltooly. On the othcr hand, "hen ho fcrtilillCd. 
tho Ilo\\"el"'ll of the MOl1acl,ul1t1,u, t'iridi, with pollen 
from tho CatllBCtuUi, the operation lIo\'('r failod, The 
),10uachauthu8 also commonly llroduce!I fruit ill Ii 8tllto 
of nature. 

I'"rom what 1 had myself ohlen'cd, 1 WIl.I! led to 
examine carefully the female organs of C. tridtll1tatuul, 
/!/IUOIUm, and ta«atwm. In no ('8.S(' lI'as tho stigluatic 
surface \'illCid, as it is in all othcr Orchids (e:U'C(lt as 
11"0 shall hereafter 8CO in Cypril.oo.ium), and fL8 is 
indisJlcll811blo for soollring tho pollen-mnssea by the 
rupture of tho cnudides, r carefully lookod to this 
point both ill young and old flolI"ers of a. lridentlllulli. 
Whell tho aurfaoo of tho stigmatio chamber a.nd of tho 
stigmatic CIlMI of the abo\'e--named three spcciea is 
scraped off, after ha\'ing been kept in apirilll, it is found 
to be OOlllpoeod of utriculi (inclnding Iluclei of th., 
proper ahape), but Dot nearly 10 llUmf'rous as with 
ordinary Orchids. The utriculi oollere 1U0re Iow:'ther 

"Or.lI_wrl .. Io_ll>ot 
bel.Mlnb".....tleetioD·v1• n1rA 
Cdli&«t •• IridotaIaI ... r ..... lhe 
W .. I!ad"·lb,'vh,,.dnu_ ..... kI: 
t.ut it,1oeoo 1I01 .pper. . 10 liare 
~n-""r,,"I"edlh.llld'r-r' 
U~ular How ........ Ib.t orOtta· 
'·lum .• "d there 10 00 Ifn .. tim. 
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:l!Id ,ne more trllnsparent; I eXllminoo for eompurison 
dIOse of lUany kinds of Orchids which had been kept 
in spirits, and in all found them much loS!! tmnsparent. 
III C. tritieliialu.m, the oVllriuln is shorter, mueh less 
Ileeply furrowed, nllrrower at tho base, and internally 
morc SOlili thall in UOllllchanthllS. Agniu, in nil 
three species of Catnsetum the ontle-benfing cords 
me short; nnd tLe ovules present II considera.bly dif­
ferent appcamBce, in being thinner, more trauspnrent, 
and less pulpy thlln in the llIUllerous other Orchids 
~xl\lIlinod for the sake of comparison. Perhaps these 
!lodies lundly ought to be clllled onties, although they 
{!orrcspon(\ closely in general apl)Canmce and position 
with true o\·ules, for I was nnable in anv case to make 
out the opening of the testa IlIld the illciudcd nucleus; 
nor were the o\·llies eyer invcrted. 

From these seycral facts, nnmoly,-tho shortness, 
slllootllllCSS, lind narrowness of the o~'aril1IllJ the short­
lless of the ovule-bearing cords, the state of the ovules 
themselves, the stigmatic surfnee not being viscid, the 
transpllrent comlition of the utriculi,-and from neither 
Rir H. Schombllrgk nor Dr. Criiger having ever seen 
C. tridell/atliln producing seed in its native home, 
I)r when artificially fertilised, \\"0 may confidently 
look at this species, as well o.s the otbcr species of 
('atasctum, 8S male Iliants. 

With respect to MOlHuhantllus t:iridis, a.nd illyanthus 
l,urliatU8, the President of the LillDean Society has 
kindly permitted me to examine the spike be~ring 
those two lIO-callecl genem, presl'!t·Yc<1 in spirits, which 
\\·118 scut homo by Sir n.. Schombllt"gk. The flower of 
the UOlliICl!lIl1thus (A, fig. 31) resembles pretty closely 
in external appearance thllt of Ca(((lJ(Jt!tll~ tridell/alum 
(fig. 30). The labellum, which holds the MillO relat ive 
position to the other parts, is not nearly so deep, 
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e~pec ially on the aides, and i18 edge is crenated. Tli(' 
(It bel' po1418 and sepalH are all reilexed. and are not 90 
Illu('h spotted 88 in the Catnsetum. The bract at the 
bnse of the omrium i~ much larger. 'l'be wliOle oolumn, 

1.1 .... llu .. . 
P.looU ... ...... nJi .... tarr· 
•. • ,Iim.tle.'ol\. 
Np. t .. olu"u"'"l"'l .. 

I 
,. 'O'.'C'"~''''''''''''' 

A.l>,d.rio.~rJl_"""J,I, ... ';";' 
d .. i.iu ... ' ... l ...... i' .... (The 
oIuodi., I. Iooth d .... i.pw 
..... • .. lot .. 1 r..- ~rr. ~;",' 

d ..... , •• i.n •• ·Uu ... T ...... 
.<'~", • .') 

It Si.t.y ..... or.lt~.db ........ , .. 
ia 1t ... 'g .. 1 ",,"itloa. 

e81M'Cially tho filament aml the BJl ikc..like anther, aT<' 
much shorter; and the rostellum ill tnlleh iCSll )lrot li' 

bemnt. The antennro are clltirt'ly nb8cnt., and tho 
pollell ' lllll88Cllaf6 rudimentary. These aM interesting 
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· facts, from corrobomting the ,"iew taken of the runetion 
or the autenna'; for lUI there Arc no pollinia to eject, 
an organ adapted to conyey the stimulu8 from the 
touch of an insect to the rostellum lrould be uselcss. 
J could find no tmce of a viscid disc or pedicel, and 
110 donht they had been l08t: for Dr. Crfigl'r SflyS· 
that" the anther of the female flower drops ofT imme­
diately after the opening of tho SlIme, i. e. hefore the 
fl o"'er hili rC>lCll{'(1 perfection as regmds colour, size, 
and smell. Tho disc doee not cobeH', or "ery slightly, 
to tho pollen-masses, but drol)ll off about the same 
time, with tho anther;" icsving behind them tho rudi­
mentary pollen-mlUlllCil. 

Instead of a large stigmatic chamber, there is a 
narrow trnllnerse cleft close beneath the 8mall anther. 
I was able to insert one of tile l)()llenolllR!111C8 of the 
male Caltl8Ctuffi into thill cleft, "hieh from iltH'ing been 
kept in 8pirilll was lined with eot\gulnted bea(is of 
rillCid matter, and with ulriculi. 'fho utriculi, difTer­
ently from tho!S6 in Catasetmll, were chargcd (nfter 
hal'ing been kept in spirilll) with brown matter. The 
m'ariUm is longer, .thicker Ilent tho bnse, nnd more 
1)lainly furrowed than in Catnsetlllll; tbo onl le-karing 
cordure also much longer, and the o,'llICII more opuilue 
amillulpy, as in all common Ot('hids. I beliOI'(l that 
I I8W tho olMmiDg at tho partially in"ertcd end or thl:' 
testa,lrith a large projecting nucleus; but as the speei­
melll had hooD kept many ~'OOTll in spiri", and were 
somewhat altered. I dare not IIpeak positively. From 
these facts alono it ill almost certain thnt )JonacbantbllS 
is a femo.lo plant; and lUI already stated, Sir H. 
SehOlllburgk and Dr. Cruger luwo both ~n it seeding 
abundantly. Altogether tho fl ower diffors ill a most 

• ·Joom. LiIlIl.Soe.. DoL' rol. yUL 1861, P. 127. 
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~markable manner from that of the male Cala«/uu. 
tridenta.tNm, and it i~ no ",-onder that the t"o Il)ants 
were formerly rtmked as distinct gcnero. 

'fhepollcll-mnsses ofTer 80 curiOIlS 811<1 good lUI illu;J­
tratiOIl of n structure in a rudimentary condition, thnt 
thoy nrc wortll dCllCtiption ; but 1 must first recur to 
tho perfe<'t poUen-n1f18SCs of the malo Catasctlllll. 
'I'heso lIlay be ~n at D and E, fig. 29, nttachcd to 
tho podi~l: they consist of a lnrge sboot of C<!-llIelltcd 
or waxy IlOllell-groins, folded o,'er 80 IU to form a 
sack, with nn open slit along tho lower 8urfllC(', within 
which at tho lo"-er and produced cnd, a layer of highly 
elastic tissue, forming tho candide, is atl4Cluxl; the 
other end beillg attached to the ,MXiicei of the I'Q8tcllulII. 
The exterior gmins of pOUCll are more angular, ba\'o 
thicker walls, and nrc yellower than the interior grains. 
111 the early bud the two pollen-mtlSilCfl arc cnH!ioj,oo 
in two conjoined membranous sacks, which are soon 
penetrat.ed by the tWO produced enus of tho pollen­
masses and by their caudiciCII j nnd af\.('rwards the 
extremities of the caudicle! adhcre to the pedicel. 
Before the flower expands tho membmllQUlI sacks in­
cluding the two pollell-llltlSSCS ojM!n j aud tbe pollen­
mtlllSCll are left l'CiIting naked 011 tho bGck of the 
rostellum. 

In ).lollllChanthll8, on the other hand, tile two mem­
brauous sacks containing the rudiincntury pollen­
mll8SCl ne\'er OIM!n; but they etI.l!iJy B<'))arutc from cnch 
other and from the auther. The ti.s8l1o of which they 
are formed i8 thick and pulpy. Uko 1ll000t rudi­
menulry pnrls, tho poUcn-mlUlllCll yary much ill 8;1.6 

aud form i they are ouly about one-tenth of tho bulk 
of lhOllO of the Dlalo; thoy are fla.sk-ahapod (P, fig. 31), 
,,;Ih the lower cnd greatly produced &0 Ill! nhll06t to 
DCuetmte tb(' exterior or membranous IIilCk. There i.i 
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no fiSilure along their lower surfaces for the protrusion 
of the clludicles. The cJ(tcrior pollen-groins arc squllre 
Ilnd hfl\"C thicker walls dUIII the interior grnills,just/l8 
in the proper male pollen; and, what is Ycry curious, 
each cdl hus its !lUdells. Now, R. Brown statea- thnt 
in tho early stages of tho {OfllllltlOIl ofthopollcn-grnills 
of on.linnry Orchids (1\8 \I-jIb other plants) a minute 
nucleus is often visible; so that the rudiuu·ntnry pollen­
groins of llonnchll.nthus tI)J!Jlu'cntly han! retained-liS 
is so gCllcrai will.! rudiments in the Ilnimal kingdom­
all embryonic chamcter. JAlStiy, at the base, \,ithill 
each flask-shaped \KlllclI-mass, there is n little mass of 
brown clastic tissue,-that is, a vestige of a candicie,­
which rUIlS fllr up the pointed end of the flask, hut 
does not (fit least in some of the specimens) come to 
the surface, and conld ne\'er be attached to any part of 
the pedicel. These rudimentary and enclosed caudicles 
nrc, therefore, utterly useless. Notwithstanding the 
small size and almost nborted condition of the female 
pollen.mlUlSC!l, when they were placed by Dr. Criiger 
within the stigma of a female plant they emitted" here 
and there II. rudimentary tube." 'fhe petals then faded 
and the o\'arium enlarged, Lut after a week it tUrJlctl 
yellow lIud finally dropped off without briuging any 
seeds to perfection. This appearl! to me a \'crycurious 
iustance of the slow and gradual manner in ",hich 
structures arc modified; for the female pollen.muss<'S, 
which clln uover be naturally «"mo\·ed or a])plied to 
the stigmll, still partially retail! their fon ner powers 
and function. 

'l 'hus e\'ery detail of structure wh ich characterises 
the male pollen-mflSSCS is represented in the female 
plaut iu R useless condition . Such CIl.8CS are familiar to 
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('H:-ry nntumlist, but (>nn non!r be obscrH!d l\-ithout 
I'(:llewed inttI'CSt. At" JX'riod not f.u distant, nntum­
Ibtd wilt hear with surprise, perhaps with derision, that 
grrll·o nnd leurrled men formerly mnintnined that such 
Ilseless orgnu.9 weI"C !lot remnants retnined by inherit­
,\I\C'e, but were spednllr crented nud arranged in their 
JJropcr pluces like dishes on 0. table (this is the similt.! 
of 0. di!!llinguisbed ootanist) by au Omnipotent hand 
"to complete the scheme of uature." 

The third form, Myamhw, barbatlU (fig. 31, B), is 
sollletimes oon18 on tho 8t11l!O plaut together "-ith the 
tllO precooing forms. Tho flowers ditrer greatly in 
(');t('nlAl appenmnce, but not in essential sl rueture, 
from th080 of both the other forms. They generally 
stand ill a rel-ers6ll position, oornpBred wilh th080 of 
Catllftl!.l11~ t',,·tkntalwm and of MonMhanllllu tind'-" 
that is, with .he lubellum downwards. Tho labcllurn 
is fringed in fUi extmonlinnry IllIUlller "-ilh long 
pRpillro; it lms a quito ill~ignificnnt medinl clII·ity, 
ut tho hinder margin of II'hich n curious Cllrl('(1 fUid 
flattelled hom projects, which rellresents the RIlI·il·like 
Ilrojectioll on the lubellulIl of the IlUile a. /Xlll{)Sum. 
The other petals allll 8(>l'als are spotted and elollh'ftted, 
II-ith the lll"O lowcr acpals alon<, rcllexen. Tho nntcnn~ 
are not so IOllg IlS in the mule C. trident'ftulI!; they 
llrojoot symnlctricnlly 011 each side of the honl·like 
proc'CflS at tho bnse of the labcllum, with their tillS, 
which aro Ilot roughened with p"llillre, almost entering 
themcdial cal"ity. 'l'hostigmntio ehnrnbc-r is of nellrly 
intermediato size betwoon that of the malo and female 
fonns; it is lined with utriculi charged "ith bro,,-n 
mutter. The straight and wl'lI-furrowed ol·arium is 
Ilearly twiee ft!l 10llg as that of the female 3[Ollachan· 
t1l11i1, but IIOt so thick II'here it joins the flower; the 
o,"ules ure 0lmque and plllpy after hfl.l'iug bc<!n kept 
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ill spirits, And resemble those of the female in all 
respects, but are not so nUlllerous. I bclic,'o that [ 
saw the nucleus llrojectillg from tho testa" bllt duro 
not., as in tho CI\.S6 of the MOIlUChlluthus, speak posi­
t ively. The pollillia are about a quarter of the size 
of thoso of tho male Catasctull, but bure a perfectly 
well dc,'cloped disc and pedicel. The pollen-masses 
were lost in the specimens examined by me; but 
Mr. Uciss bas gi,-cll, in the LinncRn Transactions, a 
dmwiug of them, showing that they are of due pro­
portional size and have the proper folded or cleft 
structure, within which the culldicles are attached. 
'l'hus as both tho male and female organs >.IrO in 
appearance perfect, Myallthus barba/us lIlay be C(lll­
sidcred lUI an hennaphroditc form of the same species, 
of which the Catasctum is the lllilio and lHolltl.chan­
thus the female. Nevertbeless, tbe internlCdiate forms, 
which arc common in Trinidad,lmd which resemble 
morc or less elosely the aboY(l described ) [yanthus, 
have ne\'cr boon seen by Dr. Cruger to produee seed· 
co.psules. 

It is a highly remarkable fact, thut this sterile 
hermaphrodite form resembles in its whole appearnnce 
and structure tho males of two other species, namely. 
O. BaCCatllm and more especially O. ctillosum, mueh 
more closely than it does either the male or female 
form of the same species. As all orchids, with the 
exception of a few in the prcscnt small sub-family, as 
well as a.ll the members of gel'eral flllied groups of 
plnnts, are hermaphrodites, there ean be 110 doubt 
that ihe common progenitor of the Orehidere was 
an hermuphrodito. We Illay therefore attribute the 
hermaphrodite condition and the geneml appearancc 
of Myallthus to reversion to a former state j find if 
so, the ancestors of all the species of CaUtgetulll lllllil t 
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hare resembled the males of C. I/.ICC(llum. and ealJo.um, 
for a.. we ha"e just aeen, it ill to tbese two 1)lanli! tha' 
1Lyanthul pn.'llCuli! 80 many striking resemblances.-

l.natly 1 may be permitted to add tllRt Dr. Cnlger, 
after hal'iug oorerully obsen'ed tbese t1m~ forms in 
Trinidacl, fully ruhllili! the truth of my conclusion tbat 
CattUelUII~ triden/alum, is the male and MOliadlalllhu, 
viridi, tbo female of tho same llPocics. Ho further 
oonllrmB my Ilrcdietion that inllCCU are attracted to 
tbo /lowers for tho IID.ke of gnawing tho labcllmu, aud 
tbat they carry the pollen-masses rrom the Illsle to the 
female plaul. He mys Utho male flower cmili! a 
peculiar smell about t"'onty-four houn after opening, 
and the antellllfO assume their greatest irritability at 
the aallle time. A large hllwble-Ix!e, noisy and quarrel­
some, is now attracted to tho 1I01\'en by the swell, 
/ul{lagreatuumbcr of tbem mny beacene\'erymorning 
fora few hours disputing with eneh other for a place in 
tho interior of the labellum, for tho IlUl')'J08Cofgnll"-ing 
otT tho cel lular tissuo 011 the sideopposito to tbooolumn, 
110 thlltthoy lurn their backs to tho latter. All lOOn lUI 

they touch tbo upper autenna of the male flower, the 
poJ[cll-mfl.88, with i13 disc and g land, is fixed 011 their 
b8ck, awl they are ofU-n !le<'n flying about II-itb this 
lM.!Culiar-lookiug ornament on them. 1 hare nOl'er 
!lC('n it attlwhet.l eX(.'(!pt to the \'cry middlo or the 
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thornx. When tho boo walks about, tho l)Ollell-lIu~ 
lies flat 011 tho back and wiugs; but "'hem tIle inse<:t 
01lt('rsll. female ilo"'cr, always with the Inbellmn turned 
upwards, the I)()llinium, wl1ich iii hinged to the g land 
by elastic tisslle, falls bock by its 011'1\ weight and l'!:'lI18 
011 tho anterior (IICC of the column, When the inseet 
rcturlllJ backwanlil from the flower, the pollinia nre 
caught by the upper margin of the stigmntic {'tu-itYt 
which Ilrojeets Il little beyond the face of the column; 
and if tho gland be then detAched from the back of 
tho inseet, or tho ti:!.Sucs which COIII\~t the pollinill 
with the candide, or this with the g!jUid, bl'Cilk, fccull­
dation t..kes Ill!l~c." J)r. Cniger S('nt lIle @pecimcns 
of tho humble-bees which he caught gnawing tho 
label!lUlI, and these consist of EuglOfl&I no~·. 'pee., ca­
jf!II116118i, and pili~'elltri', 

CiltilBetll1ll tHentO>lll1ll aurin )Ion!lchullthus, accon\inp: 
1.0 l"ritz )hlllcr,· grow in the salno district of South 
Bru~il; and he ellsily succeeded in fCftili~ing the 
latter with pollen from the former. The polleu-IIltb5e!1 
could 00 iuscrtell only partially into the nl\fTOW 
stigmatic cleft; but when this WM done, a \lro<:eSil uf 
deglutition, us describe<l under Cirrhrca, commenced 
ami WM slowly completed. On the other haud. Fritz 
l[iil1er (.mtirely failed in his attemp~ to fertilise the 
lIowers of this Catasetum with its 01111 pollen or with 
that from another plant. Tho pollinia of the female 
:;.\Ionachanthus are \'ery small; tho pollen-groins are 
\ariablo both in sizo and shape j tho anther never 
ol)Cns, and the pollen-mll.Sl!eS arc not attacil('fi to 
tho candicie. NC\'ertheless, \Ihen these rudimcnlnn' 
pollen-mll.Siles, which can never natumlly be rcmo\'e~1 
from their cells. weft) I)\need on tht"l slightl~' \ii!Ci<\ 
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81igmo. of the mo. lo Co.tasctWIl. they emitted their 
tubes. 

The g<>nUi CalMCtulll ~ inu'l'Cllting to all umlllUal 
degree in leveml reslK!eta. 'fho &epamlion of tho 
1IC1Cl1 is unkuown nmollf,"lIt other Orchid.!!. except per­
haps in the allied ~ellta Cycnl)('ht'!;!. 1n Catasetum 
we ha"e three sexllal {onn., g(on('rally bomo on &epa­
rato plant., hut IIOIllC'timCll min~I('(1 together 011 tho 
8Ilme plant i and thellO three forms are wonderfully 
diffo!rent from ono '''lOt her. UlII('h morn different than, 
{or instance, a pcacoek i~ {rom n peab(,ll. But the 
nJlpeal'imee of these three {orml now (,CA8('8 to he nil 
anolQaly, and can uo 10llger be viewed II..!! an unpnml-
1('led instancc of ,·arillhility. 

This b"enull is nill more int(,N!!Iting in iUl lUannerof 
fertilisation. Wo 800 Il. flower IJIl.tiently WRiting with 
i18 antennIC stretched forth in " well-lId.lpted potition. 
ready to gi,'e notice whene"er all in~t IJUts its hend 
iulO the ea,-ity of the lahellulll. The f('lIl1l.le llOlln­
ch"lIthu~, not hnving truo pollinio. to ('jed. isdestitut(, 
of nlltenure. I II tho malo nUll henllnl)hmlite form", 
namely CcdatetulIl tritkHtab.m lind J1Y.-Ultl.lI. ooro...tru, 
the polliuill. lie doubled up, liko a spring, T(Wly to be 
in~tll.llt1y shot fonh when tho nntenull.l arc touched. 
'I'hedisc cnd is alway" pwjt'('ll><1 {oremOllt, allli iSC1)8.ted 
lI"ith "i!Cid mntter which ()ui(·l.:ly hCts hard and affixCfl 
lhe hinged pedicel finnly to the in'<O'Ct'. body. 'I'he 
insect fliCi from fluwct to flOIIW, till at lll..!!t it ,jjiUl II 
(,·ma.le plant: it thell ill3erti UIl(' of the polll·n-lllll.!l!l(!B 
iuto th" stigmatic ea,-it)'. ,\$ ~",.m as tir(' illSeC!l flit'!;! 
aWAy the elastic cn\l(licle, made whll.: enuugh to yield 
to the "iscidity of the stigmatic iKIrfli("', im.'flh, And 
l('&,'t'!;! Ix·himl 8. pollcu-mal!!l; th ... n tbe 1)()lIen-tll~ 
IlolI-ly protrude, pCllctmto Ih ... lItigmll.li(' eonal, and tho 
act of fertilisation is eompll·t.-U. Who would ha.H) 
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be<>n bold enough 10 hal-a surmited thnt the pro,lega­
lion of a lpeciesdepeoded on fIOoomplex,lO apJlIlrently 
arlifleial, and yel80 admirable an arrangement.? 

1 ha,'c csamin('(l three other genera placed by 
I.indlay in Ihe small sub-family of Catasctidre. namely. 
llorlm)l l~~ Cycnoelies and Cyrtol)()diulll. The lutter 
plant WIUI purchased by me UlII\ (:r fhill name, aud bore 
a fl U\\"('Ntem about four feet in height with yellowiab 
broctll spUlh-d with red; bllt the "owel'S presented 
lume of the n'lllarkable peculiaritiet of tbo three other 
grucra. with the ('xC('ptioll tballhe Buther was hinged 
to ft l)Oint projecting from the lummit of the column, 
Mill ('tHa..al'tUIll. 

Jforlll()llM iglUla.-To sholl' how difficult it IOmclimes 
ill to UllIiersland the manner in which 8n Orchid is 
fertilised, 1 may mention that 1 cnrdully ('%flmined 
t"('ive flolI"ers,· trying various experiments and re­
oording the rNlultll, berore I cou ld a t allltlako out til(' 
mCl\nill~ alld action of tho severnl parts. Jt Willi plain 
that tl1(' po!linio. were ejected, as in Co.to.sctlllll, but 
110"' 11Wl1 l)6rt of tho flower Illayed ita Ilfoper part 1 
l"()ulll n"t .. \"t'n oonjecture. 1 had gi\-en np ilio case 
8' hUI)elt'1l!l, until summ ing Ill) my obs4:·n·ations, tlu; 
u_plall/llion pn'k'otly to be given. and lIub&equently 
)lrol'('(lloy "'1W!ated experimenta to beoorrect,wddeoly 
~urfl .. ltome. 

'I'h(> fluw(' r )lreM!ntll 1111 extfllOnliuary appcaron('(', 
AIIII ilil mf'ebanis:m is OWIl mor(> cnriOIlS thall its ap-
1M'lIrunce (fig. 32). The base of tho column is bent 
loRckwar(I~, at right angles to the OHlriuw or foot.;(o.lk, 

Ih~~' ~~I:'J~'~~:.r of~:':: ~:!D:"I~,~:-", btIo';r~, ~nh:~~nD; 
IIItLW.n<t •• orlh.hh"';D,~nl .tlowed" ... tnh.·plhepIt...lrOl' 
D .... t,14"toltL .. 1I01'11,odetowuh .n'llaldeo.blilu_ 
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lIud thell rcsumes 1I11 upright position to ncar its 
summit, where it is IIgllin bent. It is, also, twisted in 
a unique mllnner, so that it.~ front 8urfucc, iuchnling 

Fig. 3~. 

ute ... 1 ,.j .... of 8 •• · .. ,wilh 'h'c:f~'; Be",,1 and the D"n u~r,er 1",101. 

K.Il. Th. [.bellum iu Ihe drawing i. a little lineJ up, It> OhO ... lh, de_ 
l'c<"iononit'nndec.mf3 ce,whicnougnttob<preAei.lclt". down 
o"thobcntoun""i!ofthecolumn. 

I.labell"'n. 
1 .•. lotcra[I<I[>.1 

the lIuther, rostellum, and the upper part of the btigm'l 
fnces one side of the ftoll'er; this being either to the 
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ri~ht or left. 1\('('Or.lin~ to the l)(uition of the flowef 
l11i til(' spike. The Iw~ted stigmatic IUTf3('(l l'l(tell. ls 
llo"u to the base of the oolumn an.1 is holh)well out 
into a dccpenlity at itB upper end. '1'bo ltlrgo l'j,jCid 
(Ii~~ of til(' polliniulIl i8 Iotlg«1 in this ('(I\'ity close be­
n('ll.th the T08tt'llum; Illlli the rmtcllnm i8 IICCII in the 
.Iml\'ing (pd.) ('oWl'rel fly the boM~1 petliC<'1. 

'I'h(· Ilnth('T-{'./l.. .... III in the figure) ill dOllgatC!<1 lind 
triangular, clo,;,.]y f('S"mhliug that of CulMCtum j but 
illloc·s not l':.:tell.1 up hI thl' apoex of the column. The 
Ul't'!I( (,()Ilsi~ts of!\ thin nllltl'nC(1 mnllIent, which from 
fiu'lIlU1log-rof (;ntflllNuIU r SUPI)()S(l to be the produced 
lillilUent of th(' ,Ialll('n; but it may be n liroiongation 
.. f some olher ell·nl/·nt of the oolumn. In tbe bnd­
,;tute it il Itmighl, bUI !.>t·foro lho ilower el(pand~, it 
b<:-coml'1I much bent by Ihe pre8SUrc of tho Iabellum. 
_\ group of SlliTll1 \'{>!I~,'ls roilS up tho (·o lumn as fur as 
the 8umlnit of the flnther-<'3sc j they arc Ih('n rdtexed 
lind run !lOme wily 110"'n the allther-ca8('. The IXlint 
of rdlcxion forms a short thin hinge by "hieh the top 
(If the allIher-cMC is nrtieulateil to tho oo\ulUn benealh 
it~ bent summit. The hiuge, although 8I11all\'r thall a 
I'ill'~ hl,\,1 in lile, ill of ptl"unonnt impOrlan('(l; (or it 
i~ 1Il'Il.iti,·e and l'Onl·I'~·' the stimulus frulll a touch 10 
the lIi"l' or Ihe pollilliUIII, t'Rusing it 10 IICflflmte (rom 
itt pinel' of flUll('hment. The hinge also 8('1'\'(';1 10 
guide the pollinium during its eje<: tion. .\ 1 it has 
10 I't)nl"('Y tho n('('('8S(l.fY st imulus to tho (\ill(', one lIlay 
~U8pt'Ct that a portion of tho rostellulII, \\hi('h li(';l in 
1'10>«' ('oilitact 1I"ith the lllalllent of the alltil<:>f, nl1l8 up 
to thi~ point; but I oould not here (let('('t an~' diffcr­
,·Ill ... • in "tmetnn.'(lIl Co)IIII)(l.rillg tlie;«" l)(I.fIil1l·ilh th",;e 
.. r l"ltU.>l.'tum. The el'ilular tissue round the hinge 
ii f.(tlrg-I'I \\ ilh Iiui.l, amI a Inrge drop e.'l[U1ll·~ wh(·n 
tll\\ (mthrr ia u.:rn from the oolunlll during thoeje<:tion 
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of the polliniu!D. This gorged condition !Day perhiLps 
f~ilitatc lhc ruplure of the hinge. 

The Jlollinium does not ditTer much from that of 
Cat,19cturn (sec fig. 2!J, D, p. 183); nml it lies in like 
manner curved rouml the rostellum, which is less protu. 
borant th'ln in thflt genliS. 'fhellpper and broad cad of 
tho pedicel, howover,extendsbenO!1th t.ho pollon.masses 
within tho anthor; and theso flro fltt'lchcd by rather 
weak caudieles to !l. medial crest on it.s upper surfnce. 

The ,"iscid surface of tho large disc lies in coutact 
with the roof of tho stigmatic cavity, so that it cannot 
be tOllched by nil insect visiting tho no,,"er. The 
anterior end of the disc is furnishod. with Il. small de­
pendent curtllin (dimly shown in fig. 32); and this, 
before the act of ejection, is continuously joined on 
cach side to the upper margins of tho stignlfltic cnyity" 
'l'he pediccl is united to tho posterior cnd of the disc; 
but when the disc is freed, the lowermost part of the 
pedicel becomes doubly bent, so that it tholl appears 
as if nt/.lwlwd by a hinge to the centro of the disc. 

'fhe lauellullt is a highly remarkable structure: it 
is narrowed at its base into Il. nearly cylindrical foot. 
stalk, and its sides arc so much reflexed as almost to 
moct at the back, forming a foldod. crest on the sum. 
mit of the flower. After rising up pcrpcudicularly 
it arches ol'er the apex of the column, against which it 
is firll~ly pressed down. Tile labcllutll Ilt this point is 
holloll'od out (e\'cn in tho bud) into It slight cavity, 
which receives the beut summit of tho column. This 
slight depression manifestly represents the largo cavity, 
with thick lIoshy walls, which insects gnaw, on tho 
11.IItorior Slirraco of the hlbcllum in the Be\'ef/ll spccies 
of Cntnsetum. Here by n singulnr chango of fUllotion, 
the cayity serres to keep the Inbcllum in its proper 
position on the summit of the column, but is, perhaps, 

I' 2 
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likewise nltolcti\'e to insects. In the droning (fig. 32) 
the lllbdlulil hIlS been foreibl,. rni,;ed a little ull, so ns 
to show the depression and the bent filament. In its 
IIl1ll1ml position it may almost be cOlllllllred to a. huge 
cocked-hut, supportcd by 1\ footst>llk tlud placed 011 the 
h('lId of thccoluIlIn. 

The twisting of tbe column, which J. have seen ill 
no othcr Orcllid, ciluses fill tho imporhlllt orgnns of 
fl"uctiflclItion in the /lowers Oil the left side of the 
spil;e to face to the left, tlnd in n11 those on the right 
~idc to filce to the right. So that two n(.l\\er.~ tnkell 
frum opposite sides of the 8I\llle spike nnd held ill 
the Silille reliltive position nre seen to be !,,-isted in 
Uliposite directions_ One single flower, ,,-hieh was 
crowded by the others, was barely twisted, so thilt its 
column faced the InbelluIlI_ 'l'he Inbc11ullI is also 
slightly twisted: for instance, in the Iluwer {igllred, 
which fn.ceu to the lcfl, tho midrib of tho labcllulll W,IS 

first twbted to the right-Lund,mld then to theldt, but 
ill', JellS dcgree, n11(1 ooiug oont over it pressed ou the 
posteriur surfo.'\} of the crooked summit of the column. 
'1'h(. I\\tstill;; of nil the pm-ts of t.he flowcr commences 
in the hurl. 

'l'he position thus acquired by tho scl-crnl organs is 
of the highest importance; for if the column and 
ll\bcllulil had not been twisted Intemlly, the pollin.ia, 
"hen shot forth, would h:we struck the Q\'crorehing 
]"Lcllulil ant! huvo then rtioollnded, as uetually oc­
(:urretl with tho single ubnormnl/lower huvillg fl.1;early 
straight column. If tbe org,ms h'l<l not been twisted 
ill opposito directions on the opposite sides of' the Silllle 
cro\\(Ied spike, so os always tofnce to the olltsicie,there 
would not IllH'C OOcn u clem' spflce for the ejectioll of 
the pollinin find theiraclhesion to insects_ 

"-hell the flower is Illnture the three scpliis liang: 
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(1<111"11, uut tbe IWO upper peml;! rem!l.iu ul'srly \\pright. 
Thc oo.'II'!I of tbe sepals. nml ('"~IK'('i"lIy of the tIn) 
IIPI'II'" l)('t!l.ls, Me thick and 8woll{'11 and hare a 
yt'"()\\+~b lint; when quite mature, they nre 80 gorgo.....:J 
lIilh nuill, thnt, if punctured by a IIno gillS!! tulJc, the 
fluid riWl by capillary att.."etion to 801110 height iu it. 
Th{'j() 8wollell OOSC!\ as well as tho footstnlk of tbo 
IlIbcllum, 111""0 a d~idedly SII-eet nrul plcasnllt 1I\8[e; 
un.\ [ CHII hal\lIy doubt that they HNl attractivo to 
iusects, for no free nectar is secrctt'd. 

I will noll' ('ode/wour to show holl' 1111 tho Jmrts of 
the 110\\·er lire oo-ordinated and act together. The 
pedicel of the IlOllinium is bowed rollllli the fOIIwllum, 
II' in Catasetllln j iu thill latter genu", when freed, 
it mcrd), strflightens itseIr with foree, in 3JormoJes 
~llIlething more takes IlitlCe. lr the J"{'IIder ,,-ill look 
forllllni to fig. 31 (p. 2'23), be will 100 u 8C<'tioll of tho 
nower·bud of tho ,,1Iicd gcnus of Cycnoehes, which 
diners only in tho shape of theallthcr IIlIrl in the yj.'!ei'l 
disc lun-jug u lUuch deeper dep('Jlticnt curtain. Xow 
I('t him suppose the pedicel of the 1)Qllinium to be 80 
('Iastil' thul, whf'1l freed, it not olily straightens i!.Self, 
but sudl.kn ly beuds bftck on itsclr with u rel'crsed 
cUf,-atuJ"{', so as to form un irregMlar hoop, 'fhe 
cur,-eo.l surfll('(l which wns before in ('\)Utf'll't with 
the protuberant rostellum now forms tho oul.:;ide 
I)f the hoop. The exterior BurfaI'C of the cllrtain, 
which dt'PClldl beneath the disc, il not ,-iscid j and 
it now lies on the anther-case, with the \'iscid lurfaoo 
of tho di5C on tue outside. 'l'his i, cxuctly "-hilt takes 
pluce \,-ith )[ormolles_ But the IlOilinilllll uS!!urues 
,,-itli Bueh forte its reversed curl'uture (lIiu(>(l, 111'1)11' 
rentl)" by II tmnsvcTSC curling outwards of the IIlRrgins 
of the pedicel). that it not only forms itself illto a 
h(lOp, but suddenly sprinf.,"lI u\\"ay from the protuberant 
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face of the rostellum. As tho two PQUen-mllSScs 
adhere, at first, mther firmly to tho anilier-ca!lC, the 
latter is tom off by tbe reboull(1 j and a! tho thin 
hinge at tIle summit of the alither-c8llO dOCllnot yield 
110 C8.'!ily a! tllo blL&\l !lUlrgin. the polliniulIl together 
with the an ther-case i8 instantly swung upwards like a 
pendulum. But in tho oourse of the upward swing 
the hing:e yields, and the whole body is projected 
perpelldicularly UI) in the air,an ill('h or two aoo\"cand 
close in front of the t(>rminal part of tho labellum. If 
no object is in the way, as the l)(llliniulll falls dowll, 
it generally alights and stick~, though not finn.ly, on 
the folded crest of the labellulII, directly Ol'('r the 
column. 1 witlles,;.OO repeatedly all that ha! been 
here described. 

Tho curtain of the di,;c, which, after the [XllIiuium 
ha! fonned itself into a hoop, Hes on the auther-case, 
is of collsiderable service in prm'ellting the l'iscid edge 
of the disc from adhering to the anther, and thus 
permanently retnining the pol.l inium in tho form of a 
hoop. 'l 'his would hill'O boo.n fatal, as wo shall l)re­
sentIy 8C<!, to a subK!quent mOl'ement of the poLlinium 
which is necessary for the fertili..w.tion of the flower. 
In some of my experiments, when tho free action 
of the ports WM checked, this did OCCllr, amI the 
IlO1iinium, togetIler with the flnther-case, remained 
pennanf"lItly glued together in the shape of all ir­
regular hOOI)' 

1 hR\'o already statOO that tIle minuto hingo by 
which the anther-caso is art iculated to the col Ullin, a 
little way beneath ill bent filamentary apex, is 1IC1l­
sit iye to a touch. 1 tried four times ancl fouud 
that 1 oould touch ",ith SOIllO force any otli(>r part j 
but when J gently tollched Ihis IXiint with the finest 
need.le, iU8tallt.!y tho membrone which un.itCII the disc 
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to the CdgCfl of the stigmatic ('flvilY ,,11('1'\' il i~ lodged. 
rnptured, flild tlu~ pollinium WIUI shet IljlllnnlJl lind fell 
on the Cl1'ilt of the IAbelium lUI just dCflCribcd, 

Now I(·t us suppose all insect te lllig-ht ('n th(' 
folded cre;t or the Inbcllum, Hnd 110 other c(Jnnui('nt 
I!luding-Illll('e is aft'orded, !lnd th('n to 1('1111 OH!r the 
frunt of the column SO as io gila" or 8u{·k the 1xw.'!I of 
the IlCtlll~ slI'olien ,,-ith sweet fluid. The weight nnd 
lIIorcments of the insect 1I0uld disturb the InbclluJU 
lind the hl-ut underlying summit of the ('olullln; nml 
the lntter, pf('~sing on the hinge in the angle, 1I'0uiti 
CQU";c the ('jN'tiou of the pollinium, Ilhich "-ould ill­
fnllibly hlrike the head of the inilC<:t and ndhere tu 
it. J tried by plMing my glon'd finger on 11i(' summit 
of the labcllum, with the tip ju,;t 1)l'I)jl'('ting beyond 
iu margin, Hlld theD gently 1Il0\'ing my finp:er it Wll.S 

renlly beautiful to sec how instnnlly Ihe II011iniulll 
"'as projected upwanb, and hOll' nccumtcly the viscid 
surfll('(l of the disc struck Illy finger nnti firmly 
mlhercd to it. Ke\'erthelesa, I doubt whether the 
weight and movcments of an insect would 8uffiee to 
thus oct iudir('('tly on the 8('1l.IJitiwI l)(Iint; but look 
al the drolliog Ilnd see how llrobnhle it is tbat au 
in.lJ('(!t l .. aning o\'cr would place its front l .. gl o\-er th", 
Nge or the labelluUl on the summit or th .. auther­
('Il.Se, and thus touch the 6CDsith"e l)Oint. Thc 1)(11-
Iinium would then be .. jccted, and the ,'iscid disc 
would ~rtainly strike alld adhere to the in!\C('t'8 head. 

Before proceedillg, it mlly be lIortil while II/Illention 
some of the ellrly trillis which 1 made, I. IJrieked 
deeply the column in dillercut purtA, including th., 
stigmA, amI cut on' the petals, and c\' .. n the luhcllum, 
without causing the ('jcction of the 1)(Illiuiulll; thi~, 

howen'r, once hnlJIICII('(1 when T cut miller roughly 
through the thi('k Cootstalk of the lahclllllll, the fila-
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lIil'ntnry summ it of the column no doubt luu-ing been 
thus disturbed. When 1 gently prise<1 up the anther­
I',ls() at its base or on ono side, tho pollillimn was 
f'jected, but then the sellsiti,'o hinge Ilo\lld neceSSluily 
h'IYO been beut.Whell the flower hf18 10llg remained 
\'xpnlldcd and is nearly rendy for spontnncou9 ejection, 
a slight jllr on Rny purt of the flower causes the 
IIction, Pressure on the thin pedicel of tho pollinium, 
lind therefore 011 the underlying protuberant rostcHum, 
is followed by tho ejection of the pollen-masses; but 
this is not surprising, as the stimulus from R touch 
un the sensitive hinge hf18 to be coll\'eyed throllgh 
this part of tho rostellum to tho disc. 1n Catasetum 
_light pressuro on this point does not cause the nct 
of ejection; but ill this gellus the protubemnt pllrtof 
tho rostellum does 1I0t lie in tho course nlong which 
the stimulus Ilil.8 to be collI'eyed from the Rntcnn!l' 
to tho disc. A drop of chloroform, of spirits of wine, or 
of boiling wnler plooed on this pnrt of the rostellum 
produced no effect; 1I0r, to my surprise, did ClI:posure 
of the whole flo\\'er to nlpour of chloroform, 

Sccing that thia part of the rostellum was sensitivE' 
to pressure, and that the flower 1lf18 widely open on 
une side, and being pre-oceupied with the case of Cnta­
.wtlllll, l at first felt COIH'ioced that iusects entered the 
lower part of the flowcr and touched the rostellulll. 
Accordillgly I pressed tile rostellulll uitll ,'ariously­
shaped objects, but tho "iscid disc ue"er ollce adhered 
in a llroper manner to the object. If I uscd a thick 
needle, the polliniulll, when ejected, formed a hoop 
roulid it uith the " iscid surf'lee outside j if I nsed a 
brood flat object, the pollinillill strllggl~1 agninst it 
lind IIOliletilllcs coil~l itself up spimllr, but the disc 
either did not adhere at all, or Yery imperfectly, ~\t 
tho d ose of the twelfth trial 1 was in dcspair. Thc 
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strnnge pt:l!oition of the Inbelhlln, pt:'rt'h{'ol (.n the lummit 
of th{' 0011111111, ought to bal'e 8h'lWII lilt' thut lwre ,,-as 
the plQC'e for cIIK'riment. I ought to luwe rejet'tetl 
tho notion that tho labelillDi was thus piae(!(l for no 
b'"OOl.l purposc. 'l'hia (lluin guide was o\"erl"ok('(l, lind 
for a long tim!! [ completely failed to untlergtllml the 
structllre of the /lower. 

We IUl\'e seen that when the l)(Illininm is cjected 
lind swings upwartls. it a.d.lwfeS by the \"isl.'icl surfflC6 
of the disc to any object projecting beyond the edge 
of the labellum tlirectly o,'er the column, When thlls 
attach('(l, it formll an irregulnr hoop, with the torn-off" 
IlIlther-casc still oo\'ering the 1)()lIcn,mll.Sll('8 which ate 
closo to the di .. , but llrotected from adh('ring W it 
by the dej)('mlent Cllrtain, Whilst in this position 
the projecting aud oowed part of the pedicel \\"ouM 
effectunlly pl'(went the pollcn-mllSSC8 from b<>ing placed 
on tho stigma, e,'en 8u pposing the anthef-t'nso to IUH'e 
f,l1l('n off, Now let us suppose the poll iuilllll to be 
attached W nn insect's head, and obserl'O what takes 
piM'<'. The pedicel, when first separated from the ros­
telltun, is damp; as it dries, it slowly strnighu·ns 
il.o;elf. ami when I)('rfectiy stmight tho anlhcr-<'1\Se 
readily drol)! on'. 'l'ho pollen-nllls:!CII are noll' naked, 
and they lire attached to the end of the pedicd by 
C8.!1ily ruptured ('audicles, at the right tlistflnee find in 
1& llropcr position fOf their insertion into tbt' ndhe!<lle 
stigma, as 800n as the insect Yisits IInother tlower. 
ThUll every dctuii of structure is 1\011' perfectly adapted 
for the nct offertili8!ltion. 

When the IIl1ther-euso drops on', it has perfonned its 
tr illiefunct ion; namely, its hinge as an org!\I\OffICnse, 
its weak atlaclllll('ut to the ooitlmll lUI a guido CRusing 
the pollinilllll III. first t<t8\\·ing perpendicu larly upwa.ros, 
Rnd its lo~·er margin, together lI'ith the curtain of tho 
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disc, ua a protection to the l)()l1cn-masse8 from being 
permanently glued to the viscid di.o;c. 

Fro'll obttE"n'ationll mOOe on fifteen f1owcrs, it was 
a.scertaill(.'d tbat the Btmightening- of the pedicel does 
not occur until from tw(.'\ve to fifteen minutes have 
elapsed. The first mOI'ement ('Ii using tim net of ejec­
tiOIl is due to elasticity, and the 1ICC0ml slow mo,'(:lllent 
to the drying of Ihe ouler 8ml ron,'ex surface; bnl 
this lattt'r movement diffenl frum Ihllt obsen'ed in the 
1)()lIinia of 80 O1al1Y "andere lind Ophrca:>, for, "-hell 
tht' I)()llin illm of tllia l lonnodu was IJinee<l in wllter, 
it dill n"t recol-er the bool»-like form which it had at 
tim tlCCluircd by elasticity_ 

'L'he floYters are hermaphrodit{'8. Tbe pollinia arc 
perfect I,. developed. Tile elongnted stigulIItic surface 
is cxtremely "i>!Citl allli abou nds with inllullIcroble 
ntriculi, the contents of wbich ahrink and beoom{' 
coogulnted after immersion for IC!!8 thall an hour ill 
SIJirits of wine. When IJlaced in Bpirits for a day, the 
utriculi were 80 ae\(.'(1 on that they di;;nlll>eared, lind this 
1 have not noticed in auy other Orchid_ The onlies, 
after exposure to spirits for a day or t.,,-o, presenled 
the usual scmi-opaquc, Imlpy IiPIM'flrRnOO e()lII\llon to 
all herlllflllhrodite and femalo Orchids. }~rolll the 
IInllsu,,1 length of thc stigmatie surface I e):IICCted 
that, if the pollini!' were 1I0t ejCC'ted from the excit('­
Illeut of a touch, Ihe anther-caso would hfll-e d('lac.hed 
itself, and tile pollen-lllnsse8 would hal-e Illnlllg down­
lIards and fertilised the stigmll of the 8IllllC flowc r. 
Ac(.'of(lingly, 1 left four flowers untollche<l; after they 
had remained expanded from eight to ten days, the 
elasticity of the pedicel conquered the force of attach­
Illellt awl the poltillill were sl)()lItalloously ejected, bllt 
they did not fnlt 011 the stigma lind were ('"OIISI.'quently 
Il-listed, 
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Although i1fQrmodu i911ta is an hermaphrodite, yet 
it must be III trnly diroeioll8 in fllllClioli as Cataschllu; 
for as it takes from tweh'e to Mtecn minutes befure 
the l)E!(licct of au e>j~tod l)(Illinium stnlightells itM!lf 
lind the nnlher-case drops off, it is almOfit C<'rtain that 
wi thin Ihis time an insect "ilh a 1)(IlIinium attached 
to it;! head would lune left one plant allli flo" n to 
another. 

Mcmooda luzaia,-'!'his raro and fine species is ferli­
li~ in the same manner as Mormoda 1'9nt6. but differs 
in \Ie ,'cral iml)(lrtant l)(Iints or structure. '1'he rig:ht 
and left lIidcs of the 111IIle flower differ fromono another 
e,'en in a greater degree than in the lust species. One 
of the petals and one of the sepals project at right 
Buglcs to the ooh1llln, while the oorrellpollding oue8 
staud upright Rnd lIurroulld it, 'rbe upturned lind 
twistod lnbellum ia furnished with two largo lateml 
lobes: of these one embraccs the column, while the 
other stands partly opcn 011 thc side where the one 
petal Blld sepal lio flat. Insects can thus ellSi ly enlt'r 
the flower on this latter aide. A \I the flowers on the 
left side of the .spike are open on their left sides. \lhile 
thOlC 011 the right side arc open on this side. Th e> 
twiswd colullln wilh all the iUlj)(lrtant aeeC'8S0ry parti!, 
wgether lIith the rectangularly bellt IIP('X, closely re­
semble the OOrre!ll){)Ilding IJ8ri.8 in Y . t'9nM, BUI the 
under sido of tbe InbellUlll clO1"8 not rest 011 6.11(1 press 
against the rectnngulllrly bent ape)!; of the column. 
Thill stands froe in the middle of a CUI) rurmed by tho 
extrem ity of tbe labellum. 

1 di(1 not ohtain many floll'en fit rur uam illation, 
08 throe had ejected their l)(lilinia oll'ing to the shoeks 
received during tlu:ir jonmey. 1 pricked deeplr the 
Inbellulll, oolunill and stigmll of IOllIe {If tIle flo\le>r& 
without any effeet; but wbell I lightly IOllcbed with \\ 
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nl'C4:\Je. not the nllther.hinge as in the last al)('t'ir.~. 1J1lt 
Tho apex of tho colullln of ono flowef, tho. pollinium 
W/U instantly rj('Ct('{i. Tbo bAses of tho petals ami 
iK'llIlls nro 11I)t swollell and Inccu lent like thOS(' of 
.II. ("uea; allti I ha,'e littlo dOllbt that in.!ll~ts Ruall' 
tIl(' Inbelhull, Ilili{'h is thick flmi nrshr, with the SlIme 
l)(,(,l1linf hlste as in Catasetulll. If nn ins('Ct were 10 
g-nnw tho I('rminnl cup. it {'(\uht hflfdly fuil to touch 
th(' npe:x of the ('olnlllll, and then tho pollininm wQuld 
slIing ulm-anls all" adhere to IIOme pllrt of the insect's 
hOlly. 'fhe pl~li~1s of the pollinitl stmi~htell thelll' 
~.: I H>S anfl tho anther-cnses flro enst olf, in flbout fift(!('n 
minutes lifter tho net of ej(!('ti(ln. \\'e mfly therefore 
Nmfl'iently belie"e that thi;j spe{'ies is fertilised in the 
SlIme pecu liar IllRnn('r /U J[()rm~k, ignea. 

C!JCluxlla n!lltriCOll~m.-lrr. Veitch was 110 kind /U to 
8o"nd me on tll'O (')('oCru!ions Mn'eml flov.ers lind flOW('f' 
bnds of this extrnordinary plant. .l sketeh of n 
flower in its nntuml position, with one sepal cut otT, 
is shown at fig. 33 (p. 2"2'2), nnd n longitudinal section 
through II young bud at fig. 3·1 (J). 223). 

The lahelhnn is Ihick allli lIeshy, ,,-ith Ihc lIsual 
I.uto or this organ in the CIlta8Ctidre; it resembles in 
shape a sllallow bRsin· turned upside down. Tho two 
other petals and tho thl'('(\ 8eJlnls aro rcfloxed. The 
roiumn is almost cyJi ndri(,fll, thin, fl exible, elnstie 
IITHI of extraordinary length. It curves round so 
Il.i 10 bring tho stigma Slid anther opposito to and 
beumlh the oonvex surface of the Inbellum. The 
ajK!x of Ihe oolumn is not nenrly so much produced as 
in )rormod('8 and CntasetullI. The pollinia elosely 
n'semlole those of ) [ormodes; but the disc is larger, 
fll\~l its ('urtnin, which is fringed, ill 80 largo that it 
l'O,·et·! the whole entmnce into tho stigmatic chnmber. 
Thcstruclure of these Jl8ftsis best seen ill the section, 
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fig. 3 l ; in Ilhich the pedicel of the pollinium bas not 
as yet become sepur.lte from tbe rostellulll, but the 
future line of seplIf'ltion is shown by a l ine (dotted 
in the ngure) of byaline tissue. 'rhe filument of tbe 
,\lither u; ng. 3J) bas not as yet grown to its fnll 
length. When fullydeyeloped it oeMS two little leu.f­
like appcndllges which lie on the antllCr. Lastly, 
on tho sides of the stigma titere afe two slight 
protuOOf(lllCeS (ng. 33), which apparently represent 
the uutennm of Catasetulll, but have not the same 
function. 

Neither the labellwn nor the IlfotuoomlH.'es on the 
sides of the stigUlll are at all sensitive; Lut when on 
three occaaions I lUomentaril" touched the filallient, 
betWC('1I the little leaf-like npj>endages, the polJiniuw 
was ejected in the S;.une milnner und through the 
same meclll.mism as ill ~[ormodes; uut it was thrown 

to tho distance of about Ull inch. 1f tbe filament 
boon touched by an objcct which had not been 

quickly removed, or it' by an insect, t.ho "iscid disc 
w0ult! certainii' lllll'eudhered to it.. ~l r. VeitcL illf0rlll~ 
me thlH /10 )1:\';' often toUt·hed the enfl of the column, 
lind the Jlollininm has adhered to Lis tingrr. "'''hen 
the polliniulll is ejccted, the pedicel forms a hoop, ,lith 
tbe exterior surface of the curhlin of tho disc rc:sting 
on and cUl'ering the !Intber. III about fifteen minutes 
tht.' pedicel stmightens itself, ,Hid the auther-cuse 
drol's 00'; llnd now the polliuiulll i~ in iI right position 
Ii)]' fertilising Ullotlu;r £lower. As soon us the viscid 
mutter 011 the under surface of the disc is exposed to 
thc air it t]llkkly changes colour ,HId sels hani. It 
t h~'n adlJCl'es with surprising forro to nny object. 
From t.hC'se "ul'ioIlS fncts and from the analogy of the 
other C>1tasHid(l', we may conclude thllt insects "iait 
the Howers for the sak~ of gnawing the laoollulll: 
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out it cannot be rfe(lieled whether they alight 011 the 
surface \\hi~h ill uppermost iu Ihe dralling (fig, 33) ftml 

('n::<ocua '·1:""~100It:1II. 

Flo ..... ;..1ftdill il ••• lu ... 1MI"'",I .. tpooil;o •. 

e<>ln"' .... Ror'h •• j<o<lionof t, .til"'.tic ... 1tr. 
lho 1"'lIimium Wgeth .... ,th L. I.bf.lluln, 
Ih •• lIlh.r. prl, Ih. '''Q IA ..... II .. I~l .. 

t, Ill.m.otof •• th •• , ttl'. "I_I .. 

then ('ralll ow'r the margin 80 R8 to gnaw the com'ex 
surfllC('. awl in doing 80 touch with their abdomeu!! 
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the extremity of the oolumn, or whether they first 
alight on this part of the column; bllt in either ease 
they 1I'0uid causc the ejection of the pollinin, which 
would adhere to some p..ut of their bodics. 

'I'ho specimens which 1 examined were certainly 

Fig_ ~u 

j: ~~:~;:~l or .ath~r. d. d1.:[ !':~ti:;':.m with the d~pon-
p. poll.n.m... .. .ti;mAli"ohAm\oer. 
pd.pedl",lo(polUnluu"bo",lyoe- g.<tig,nn.tic ... noliM<ling lotb. 

r.l~~~ .. yet rrum the n>o. OV3r,um. 

male plnnts, ful' tho pollinla were lI"ell dovoloped. 'rhe 
stigmatic cavity was lined with 0. thick layer of pulpy 
matter which \\'I.IS not adhesive. But as the lIolI"ers 
(lllllnot possibly be fertilised until tho pollinia havo 
been cj(!(:led, together with the great curtain which 
covers tile whole stigmntic surfuce, it may be that 
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this surface \)ecomes at a Inter period adhcsil'c so lIS to 
secure the pollen-mllS...«es_ The ovules IIhen kept for 
some timc in uleollOl wcrc filled with brownish llUlpy 
1lI1111er, IUl is nlwnys the euse \\'ilh perfect onlles, 
Therefore it I1PIlenrs iJlnt tllis Cycnoohcs lllllst be fill 

hCl'Ulflphrodite; and 11r, j3tJtelllllll, in his work on the 
Ol'ciddelC, says that, the prescnt sIlccica produces seeds 
"ill'OIlI, bcing, flS I ulldcrstand, ul'tifieiHlly ferlilised; 
but 11011' tllis is possible is unintelligible to me. On 
the other hund, neer suys· Ihut the stigma of eye­
neches is dry, nlld that thc plum nevcr scts seeds. 
According to Lindley C, 1:e7itriCOOUIII produces on the 
smllc SCII]lC flo\H=rs with a simple labellum, others with 
11 mueh segmcnted and diffcrently coloured in\)eliulll 
(vi7.., the so-ealled C. egel-to,lianum), and others in all 
inlcTJllcdiate condition. From the analogous dif1"er­
enees in tho flowers of Catasetlllll, 11'0 nl'O tcmIlled k> 
hclievc tlHlt wc herc hnye lIIalc, fclllnlc, and herma­
]llnoditefol'llls ofthc same sllccies of Cycnoches. t 

I hal'e noll' finished my description of thc Cntasetidre 
a8 well tiS of JUUllY other Vaudcre. The slndy of these 
II0llljcI'fui llnd oftcn beautiful productions, \I'ilh nil 
their many adapt;Hions, \Iith parts capable of move­
ment, And othcr parts endowed lI"ith somcthing so like, 
though no donbt different from, BCllsibilit,y, hIlS been to 
me most interesting_ The flowcrs of Orchids, in their 
strange nnd endless dil'crsity of shnpc, mill' be com-

• Q\wlcdhl'l,mia('~l,'lleilriig(! 
wrUiologlc "erOr"h,JeEu,'18~:I, 

::~fi·\s'~~,l';: ;j~~g~~~bl~R!'~~:; 
1~~~I;~,'.~11J~i.l~ :,~~I~~i~.~ l}~~~; 
:~!~~:;"g"l:i:!'~ o~''''C~~::h.~~ 

Mr, J)"tc"'~" nlllO MY" Ih,,{ C • 
cqcrr",dmUlm 10".1"",,, knvwn to 
l'rod"ce ill (lIlnIClllnl" "nd onCe 

~:~~~l~;~:,E~~~ ;ih~~;;:~r; 
E;;1J~::I~~m~~ )~"l~~~C~ 
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pared with the grent ,"ertebrnte class of I~ish, or still 
more 8111lfOilriately with tropicallIomollte.fOuS insecta. 
which nlll>Co.f to U8 o.s if they had been modelled 
ill the wildest caprice, but this no doubt is duo to 
our ignorance of their requirements nud COJl(litious 
of life. 
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C\·I'IIII't:m:.l:-1I0110I.oo ll::.i 01' TilE n..o\\·l:n~ Ot' 

CYl"IIIMIWI1, dift',,. mtl<"L !"rom .11 (lU,1'!" o",h~I ..... Labellum III the 
r ..... ol.oIi~ •• ithl ...... _Uorill .... b,. .hle .. ~.II __ pe 

lIe_ ol ,.-nil_II.", by _II '- olliae ..... a. A .......... -
""'ooIoII:lealll.tu",atIL~~ ...... I,..ullllbe ft .... t .. olll .. O ... bl<l~. 
- Waml.- . fll i lmount at ""l<hll.~II"" which tMJ h.Y0 un 10 . .. _ 

w.: ba'·o now arrin.'(l at Lindley's last and !le,·enth 
lri be, including, according to lIiost botAniS18, only a 
single genus, CYJlril'edium, "hieh differs from all 
(lther Orchids far more tban Rny other two of tbese 
do from one Rllother. An enormous amount of ex­
tinctiOll must ha,'e swept aWRy a multitude of intcr­
mediat.e furm., and has left tbis 8ingle genu!!, now 
widely diijlrilmted, as a reoord of 8 furmer and more 
simple Slate of the great Orchidoon Order. CytJripe­
Il ium JXlII8CI!IIC8 no I"08tellulllj for a ll three stigmas 
lire fu lly de\"t,loped, thongh oonflu('nt. The single 
,mther, \I'h ieh is pretlCnt in all other Orchid~, is here 
rlHlimcnto.ry, and is rcprelleuted by a singular shield­
likt' proj('(!ting body, deeply notched or holl'/lled out 
Oil its lower lIlargin. There are two fertile anthers 
I\hich belollg to nil iUller whorl, repI'CSCnted in ordinary 
Orchid! by ,'arioua rud illlents. The grains of po ll tll 
al'(' nllt ullited together by thl'('('8 or tours. L~ in $0, 
many oth t r b'"Cntrn. nor ure they tied lo~ethcr by 
c!fI.,tiC thread" lIor fumished \I-ilil a caudide, nur 
cemcnted into wlUy m8Siie8. The )"bellulII iii of 
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large size, and is a compound organ as in all other 
O!'{'hids. 

The following remarks apply only to the six species 
\\'hieh 1 hnve examined, namely, 0, ooTbatl,m, ]1UTJYU­
?'at"nI,iI18igllt,venustulII,pube8lle1UJ and acaule; though 
I hal'e casually looked at some othor kinds. 'J'ue 
basal lJUrl of the labcllum is folded round tho short 

Fig. 35. 

(;""""'''''''J-'I. 
a. anther. surf."" of Ih. 'Iigma i. u-
n'. ruJim.nlnry, .hio!J-like Rntb .... , 1-'; tbe odg .. or Ibe !n~l_ 

:: ~:I!~~;n, ~;:.!':;t ~:i' It":: a.,!il:~~ 
A. nn .... vI ... od rn>m &b<>vo. with IremiIYI"''''1o lo .. ~ Ihon ;., 

Ih~"I",I •• ",ll"".I,,""'pting natu,:,,!. 
Ih. labol1nln, portly cui <>fl. III. Sid •• "w of column. with all 
Th.labellumh •• been.lightly the"I .. I. an<ll"'lnl.rernol'eoL 
depre>se<l,'Olno'lhedQ...,.l 

column, so that its edges nearly meet nlong the dOfsal 
surface; nn(1 the broad extremity is folded over in a 
peculiar manner, forming ,t sort of shoe, which close~ 
lip the cnd of the flower. Hence arises tho English 
name of Lndics'-slipper. The ol-ef/wehing: (.'(lges of the 
labelluill Ilre inflected or sometimes only smooth and 

Q 2 
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poliJlhL'(1 internally: anol this is of lIlueh importance. 
liS it llre"ent8 iu§C('ts lIiJicll hare once I'Dtered the 
Inbdlum from CSl'aping througb the great opening in 
the uppu surface. 111 thc posilion in II-hiI'll Ihe nOll·er 
grOIlJ!, /l.lI hero represented, the dorenl surface of the 
l'Ulmlln is llppl:rmosL The stigmatic 8urfjll'e is slightly 
protul)o.'I'1IllI, /UJ(\ is not ndhesiw.lj it ,tands nearly 
pl.Il'aliei to the lower Burfal'e of the labclllllll. With n 
110111'1' in il~ !Ulima! state, the margin of the dorM! 
,,"urfll.C'O of thc sli;:"'1na can be barely distinguished be­
tll('(.·11 tbe C!I:!gcs of the labcllum II.nd througl, the 
uotd. ill the rnuimcnlary, shield-like anth~r (a'): bnt 
in lilt' '!n,\\ing (I, fig. A) the margin of tbe sligma hItS 
bo-eu brought outsidc the ('{lgc~ of the dcpreMl'd la­
lx-lInm, rill,] the too is a littlo bent dO\\'mmrds, 80 that 
the lIollel' is rCl)n>SelltC!l:! as mther lUore OllCn than it 
really is. 'rho edges of tho potJen-nllL'W'S of the two 
lalcnli IlIlIhen (a) can be 8C('11 througli the two smnll 
orifices or open S!J<lceS in the iRbellulll (Ilg. A) on 
eneh side, close to the cohllnn. 'J'Ilese two orifices nrc 
t'S8(·utia! fot the fertilisntion oftlie fluwer. 

Tbll gmius of 1)OIlen nfC cooted by and immCfSf'd in 
viscid fluid, which is 80 glutinous that it can be um"ll 
out into short threads. As tile 1\\0 anlhen stand be­
hind and aoo,'c the 10"·Cf OOll\·Cll.: lurfl\('e (see lip:. TI) of 
Ihc 'Iigma, it is iUlI)();!Sible that the glutinous pollen 
t'nn \\;tlloll\ some medmnil'al Rid get on to t~lis, the 
t'flicient surface of the stigmlL The economy here 
shollon by X!ltllre iu her mnullcr or gnining tho 8IImc 
('nd is surprising. In ull the other Orchids 8C(!U by 
nit::, tbo stigma is vll;cid auu mote or leu concaye, by 
whieh means tho dry pollen, tr!lnsporlL'(i by menns of 
Iho "i>;('id InRtter §C('rcted by tbo ro8wllum or modified 
stigma, is rctninOO. In CypripediulIl the 1)OIIen is 
glminous, and assumcs the function of "iacidity, which 
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in all other Orcllids excel)t rnniUn belongs exdll~il"l'l~' 
to the roatellulIlll.ud the two confluent stignllls. '1'11(''''' 
latter organ ... , on tli£' other ha.i1(I. in C~'I)ripedilim ('n· 
tirely I()lj() their "iscidity, RiIll nt the slime t.ime ~Oli'" 
slightly ("(IIl\'ex, 80 liS more d11--<:tlllllly to rub on' Ihl' 
g lutinous pollell adhering to the body of an iu.f!C('l. 
)loreow:r ill Bel·t'rol of the .xorth Americau SIR'dC'<. 
flSill C.aoaulellmlpubellCefl', thesurfaee ofth('stigmfl 
ill beset, fill IJrofessor AM Gmy rcmnrks,· ., "ith 
minllte, rigid, shaTJrpointed JlIlJlilla', all dill..'Cted f"r­
wards. I1hieh are exeellently adapted to brush olT lil<' 
1)OIIell frum nil illllCC~'8 hewl or l'lIck." There is l!tlC 

partinl exeeption to the 1Ib1I1'O rule of tile pollen llf 
UypripediulII being \'i.scid while the stigma j:! nut 
visci(l nnd i8 not COIll'ex; for in C. uoom6 the pullen 
is more granuhlT nnd leIS viscid, according 10 .\911 
Gray, thun in the other .\llIericlln 81'<'<.'i08, an,l ill 
C. (.Il'u,,16 alone the stigmn ill 1I1ight ly <:'OIH'/l,"e .lnll 
,·illCid. :-:0 that here the (>xct'ptioll nlmost prow'!! tlw 
truth of the gcncrill rule. 

1 hnl'c nel"('r bec-n ablc 10 detect n('<'inr lI-itiJin th.· 
LlbellulII, Ilnd Kurrt mnkC8 the 1!II1lI(' r(·mark I,ilh 
regl~t. W O. call'tlOiua. Tho inner sllrf,L('e of th(' b­
bellum, howel'er, in Ihose sp<-'<'i08 I,hkh I eXlllllil\\'d. 
i8 clothed \lith hnin!, tile til'S of .. hieh IK'eI"t'te liltlt' 
tirol);! uf slightly li,..,jd fluid. .\nd th("S(> if S"'('('I or 
nntritiuus \\ould 8utli!"O 10 nttruct ills('('l.s. 'l'IJO lIuid 
111\('11 dried forms n hr il tl(· ('fU,'It on til(' summits oflhe 
huirs. Whnten'r the nttnwtiull ma\" be. it is ('('rttlin 
thtlt 8111411 bees f!"<'quently (·Ult>r the inllo.>lIum. 

Fonnerly J supposed thllt inS<'<."t8 nlighlM 011 Iht' 
Inbellulli IlIlt! inS('rled llirir 1)I\ILoscid('~ through {,jther 

• ·A""-ri ... n.T""",,,l"f!!lci~, ..... ; t . n..~l""IDnr de. l"ektarkn • 
• 01. ~uh-. 1&Ij~, I'. 12~. l~~~ p. t~'. 
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of tho orifices close to the anthers; fOf I {ound that 
when 0. bristle W>\8 thus inserted tho glutinous pollen 
adhered to it, and could afterwards 00 left on the 
.':It igmll; but this latter part of tbe opemtion was not 
well effected. After tbe publication of my book 
Professor.Ua Gray wrote to me· that he W>\8 convinced 
from an examination of sevenli Americnn specics thut 
the flowers: were fertilised by small insects enleriug the 
illbeIJUIll through tho large opening on the upper sur­
fnee, and crtl.I\iing out by one of the two small orifices 
cl()8(l to the anthers and stigma. .\eoordingly 1 first 
introduced sollie flies into the labellum of C. puQtllCe11', 
through the lurge upper opening, hut they were either 
too largo or too stullid, and did not crawl out properly. 
r then caught and placed within the ia\)cllulIl fI '"cry 
~mo. lI bee which seemed of "bout the right size, namely, 
Alldrena ]lan'lIla, find this by u strunge chllllce lH'tJve<i, 
liS we shall presently see, to belong to the gellus on 
\\hich in a state of nature tile fertilisation of O. Mltt(}­
Ill' depends. The bee mini), ellden\'ouro<l to crawl out 
llgain the same way by \\hich it ha(l entered. but uhrnys 
fell backwards. owing to the margins Leing inflected. 
Tho Inbc.llulD thus acts like one of those conical tnl l18 
lIith tho edges tumecl inwards, Ilhieh aro sold to eatch 
beet les and cockrooches in the London kitchens. It 
('Oilid not creep out through the sl it ootween tho folded 
edges of the Lnsnl part of the IlIoollum, as the elongated , 
trillng-nlar, rudimentary stamen here closes the pllssnge. 
Ultimately it forced its Wily out through ono of tile 
8.1111111 orifiCCli close to one of tho anthers, and lI"ilS 

f01llld \\hcn caught to 00 sllleared witb the glutinous 
polle1l. T tllcn pllt the 8IIme bee baek illto tho label­
hnll; and agllin it cril.wie<l out through one of tho small 

• Sec .. liO ' Alllctic.o JounW of SekD08,' .. oj. U.1i ... 18(;2, p. 421. 
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,jriliCCl1, nl1\8f!l CQ\"(~red with pollen. T re))etued the 
olX'ratiou 'he timC!', alll'ay~ lI'ith the 8Rllle Jellllit. [ 
•• rlcr1l8n1s Cllt away the labellum, 110 ft8 to examine Ihe 
Itig-mll.,8ntl fQund its whQle ~urface COH:red \I ith polll'lI. 
l tilhould be 1I0tie«i that 811 ill-'>t'Ct in Illll.kilig itsC!K'ape 
must first l"u,.h l~t the ~Iiglllll. and Il.flcrwuros Olno Olf 
the anth(ll"S, 80 that it Cfl.llnot Icftl"e PQlIen on tho 
stigma, until Oting nlre.ldy InnMred lIith ))()UCII from 
Ono flOlwer it (,]ltef!! .mOlthcr j lind thus tlu:!1"(l Ilill be!~ 
good ehalll'e Olf cfOS.'l-fcrtilisatioll between (10'0 distinct 
1,lanls. ])dpillo· with much Mg.-wily foresaw that 
iOnlO ilt,>(>(·t lOould be discO\'crro 10 u('t in this mllOner j 
fvr hoargu(>(i thut if an in!E'CL lIel"(l to inl!('rt its pro­
bo,;ci~, llil I had supposed, from 11.0 oUliIide through 
one Olf the sllmli Qrifices close to Qne Olf the unthef!!, the 
stigma would be liable to be fcrtili..od by tho plant's 
01111 pollt·n: and in thi,. hE1 d id nQt belien.', from 
hal'ing eQufltlcnl'o ill wlint I ho.\"o Olften insisted OlII_ 
namely, lhnt nll the contri"nnCCB for fc.rtiliSiltioll MO 
.Ifmllgcd so Ihnt tho stigma. shull rcecil'O ))Ullcli fro ll! 
II dist inct flower or plll.llt. But these Ipeeu latiolls are 
now all IU I)('rfiuOllIlIj for, oll'iug to the ndmirnble Olb­
&eml.lionll or Dr. 11. Jluller, t \Ie know thnt Cypri­
pedilim ttd_li' in II. state of nature il fertilised in the 
1ll1l.1lI1(·r jUMt dcscribl'd by bee-s belonging 10 fhe s))('Cics 
of .\n,ln·nn. 

ThUll the w;c or !Ill the parts of tho /lolO('r,-nll.mely, 
the infl.('Ctro edges, or the polished inner lid('l! of the 
iabellum,-the two orifices 8nd their p08itioll do.;o tQ 
the antil(lrs nnd 8tigllla,-the Inrge size or the mcdill l 
rudilll('l\tury 8tlllnelL,-lIlC ren<ier(..'"(i intelligible. Ali 

•• ~·IIIIOtMl..o.1one n.·lkl I'ja"", 
.-\nVoooorjoft,' ItIG7, p. ~O. 
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in8(l(:t which elite~ the InbellulII il Il1us oompelled to 
crawl out by one of the two nam:)III' Ilo8!III8ges, on tilt' 

lides of wbieh the IlOilen-mA!l!lCllan,1 stigma are )JIReed. 
We han' I!('(:II thllt exactly the SIlIIlC end i8 gaiued in 
tho case of Coryanthes by the Inbellmn being half­
filled with sccreted fluid; and in Iheense ofPterostylis 
and SOIliO other Austllliiall Oreliiils by Iho lalx>llllm 
being irritable, so that 111u:n tOll('hed by I\n entering 
insect it shuts lip the flower, with the ex('('pt ioll of 1\ 

Biugle narrow pa&age.· 

J[omol~l Ktltwn oj th« Itf"nol Pari. oj tll~ }1(11m"f oj 
th«OrcIliJue. 

Tht' thcoretical stnlctllre or fell' f10wcrs hu bec!n &0 

largely discussed M thnt or tho Orchj.lere; nor il tbis 
8ufJ)riiJing, scciug how ulllike they nre to comlllOl1 

1I0wcl"8; nud hero will he n ooIH'cnien t plll<'e for con· 
sidering this subject. No grou p of orgnnic beings can 
he well understood nntil their homologies nre made 
out; that is, until the genenli pattern, or, u it hu 
ofi('n bec!u called, the ideal tnl{', or the sereml mem­
ben of the group i8 intelligible. No 0110 member 
may noll' c:list e.:IhiLiling' the full Ilftllem; but this 
docs not make the subject II!8i imllOrtant to thc lIalu­
ralist,-probnbly makes it more i1111lOft3l1t for thc 
full ulidentanding of the group. 

'fhe homologies of any being, or group of beings, 

I >N f "l" .... n h 
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can b£> most lurely made out by tracing their embryo­
logical do\'elolllDent when that is p08llible i or by the 
disocl\"ery of organs in a rudimentary condition: or b~' 
tracing, throngh a long series ofbeillgs, a close gradation 
from 000 IlIl.rt to another, until the tllU INutl or organs, 
though emJlloyed for "idely different functiolls and 
Illost unliko each other, can be joined by n 8uccC5Sion 
of short links, No instance is known of a c1oscgrndntion 
between two organs, uuless they are hOlllologicnlly 0110 
nnd the 8Il.me organ. 

The importance of tho science or Homology relIts on 
its gi\'illg us the key-note of tho possiblo amouut of 
diffc~nC6 in piau witllin any group; it allon us 10 
elase: under Ilropcr beads the m08t din'rsified organs i 
it IIho"'8 us gradations which would other,,·OO i1a\'e 
been O\'erlooked, and thus aids lIS in classification i it 
explaina many 1Il0uatrosities i it lends to tho detection 
of ohseure and hidden parts, or mero "osliges of parts, 
an(! sholl"s us tho meaning of rndiments. 1ksides 
these uses, Homology clears all"uy tho mist from 8uch 
terms lUI tho BOheme of nature, idonl types, nrchetypal 
patternlor idOOll, &c.; for these terml como to exprt'811 
rct\1 facts. 'rhe naturalist, thus guided, II(J('fl that all 
hOillologous parts or organs. howo\'or IIllleh they may 
be di\'ersifled, are modifications of ono and the same 
anccatral orgau i in tmcillg uisting gradations be 
gains a clue in tmcillg, as far lUI that is IlO88ible, the 
prob8blo course of modificution through which beings 
have passed during a long line of generotiolls. lie 
may feel assured that, whethcr ho follo,,"s embryo­
logical do\'clopmcllt, or setlrchos for tho mcrest rudi­
mCllt, or trnoes grudations betwocn the most <iilreront 
beings, ho is pursu ing tho snme object uy diflercut 
routCI, and ia tending tell"srol the kno\\ledgo of tho 
actual progcnitor of tho group, all it ou(.'e gre,,· and 

_ nu.. Comolete " lork of Chari 



('UP. nil 

li,'co:1, TIIIUI the /llIhje<!t of TIomology gains IAr~ely 
in intere«t, 

Although this subj<!oCt, undcr whAle,'er fUlpect it be 
"iowod, willal"'nys 00 most intcrcsting to Ihe student 
uf nature, it is "ery doubtful wbClb('r the folJoll-ing 
details on tho homolog-ielll nature of the flowcr"$ of 
Orchida will ~ allY interest for the grnt'rnl reAlier. 
I f, ililiec<;l, he carea to lICe how much li~ht lin a.-.quAint­
Allee II itb bomology, thougb fAr from penl!('t, thro1\"3 
on a Hllbj<!oCt, this will, pcrhAps, be ncarly Ill! good an 
instance as could 00 gi,'cn, J]o will 80(' hOll'curiously 
n nower lIlay be moulded ont of many IK'pnrnte orgnns, 
-how pcrf<!oCt the ooh('sion of primordially distinct 
parts mny become,-ilow orgaIlS may be used for pnr-
1)0808 lI'idely different from their prolM!r u~,-ho" 
other organs may be cntirely 8upPl"('!l8('(I, Or 1(I6.\"c mere 
uiM"' ICM emblems of their former cl:isten<>e. .Finlllly, 
ho will see bow enormonll has been Ihe amount of 
change whi('h these flowcrs htH"o undf'rgone from tlleir 
pnrcntal or typical form, 

Hobert Drown first clearly discussed tho homologiCl! 
of Orchids,· and left, as might be eXI)('Cted, little to 
be dOlle. Guided by the geneTfiI strllctufC of mono­
cotyledonoll8 plants ami by Yarions oonsi(lerntion~, 

he propounded tho doctrinc that the Rower properly 
conllistil of three IIOpRb, three 1)Clab, six allthers in 
two whorls or cireles (of wbich only ouo anther belong­
ing to tho ollte r whorl is perfect in all the common 
furllls), and of three pistils, with ono of them modified 
into the roIItellum. These fifteen orglln8 arc ftrrnnged 
as1l511S1, aitcrnatf'iy, three within thre<>, in fh'c "-boris. 
Of Ihe existence of three of the anthers in t'R"O of 
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the whorla, H. Brown offers 110 sulliei<:llt e,"idO:IlCf', but 
belicn's that Ihey are oombillcd ,,-itu Ihe labellulll, 
wucnc,·cr thnt organ presen13 cresu or ridb-es. In 
thC8C "icl\,i Bro,,'u is followoo by Limll<:y.-

11ro"·n tro.t'Cd the spiral '"('SiJCb in tho flower by 
making tmns'·erse sections, t and only oc'Cl\sionnlly, as 
fur a8 it appears, by longitlidillRl sections. As spiral 
"csscls are dOI'cloped at a ,"cry carly period of growth, 
lind this circlllllstallce always gil'es milch "alue to a 
l)Ilrt in lIlaking out homologies; 811(1 f\.lI they are lil>­
IlIIrentiy of high functional iml)Ortllncc, though their 
fUllction is lIot well known, it appeared to me, guided 
alll(l by the a<h·ice of Dr. Hooker, to be worth while to 
t race UpwllnlS 1111 the spiral "esse'" from the six groups 
surrounding the o,'arium. Of the six on'lriall groups 
of H,'ucls, I will caB (though not correctly) thnt under 
the labeiltull the auterior group; that under the 
uPIW!r sepal tho posterior group; IIlId the two groups 
on tho t"·o sidcs of the ovariulll tho li1ltcro-lntcml find 
Jlostcro-iatcl'111 grouJls. 

The result of my dillSCCtions is gi,"cn in tho folloll-ing 
diagmm (fig. 36). The fifteen lillie circles reprcscnt 

·1'l'Of_"A_GNyhNde­
Ilerilolld,att..·.A-nc.nJ .... rnal 
oI~JlllllljGo~ ..... ""UOU 
lIoo ... oIC.pr,,..ui_ ... odid ..... 
Il.IIJ~.ko, ... 't.Mbr"'.ehue 
(_nd IKlrhal_t!>efl,..l.lirtd) 
dtmOn"'NI,.mlluollhe.....,h;droIu 
tYI'" oIdo ... e. h~. t ... o .I .... i"-.l 

~~~~'" 1~.C~~~L.l~:(.~..:: 
~~"~l, (:ltt~I~I, ~~":·:tl0:; 
f ... "", 01 Ihe JlI"NIfI08 o( ft~e 
... ho,l, 01 !IrJ{'II"": bL'l Io~ de"l.,. 
Lb'lllthllb .. , ..... ~oeI()(lheJlOrt.I 
..... he~hI\.'O!'OJfrQrq:he ........ of 
the~_1I, ... ,\I.edoeo_ad"'it 
that IIML labooUwa ill formed by 

theuai.,,,ol_pdal with two 
\)CIaloldl"'..-.. 

t "1,;tlD..T"III'IICI:.-oI.nLp. 
691>-701. U"k IQ hl. 'Ilecooer· 
iruDJ:l'llllberdrrlloou<ierOJ"l'hl. 
"-·(· Ik>lanl""brl~'I"ng,·1l'19. 
p.;~$) .... _toha.,·.t.otrn.ted 
wt .. ".n .... ctl""l. IJAdbe 
t.-lt!oe'_·IIIII' ...... 'lol.,.o. 
IlOI;lM:olie,,,,hall!e"'OIIldhare 
di.f'U"'C] D ....... II'. ,IA. Iff tbe 
nat,,", o( the t"o ."U"," In 

~f~;';~)Ji7~~~'~J~ 
;J>I'i<if.nlAUy.1oo .... lbeeo" .... '" 
_01110"'1';1"'111._1 •• 
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80 mAny groulNI of spiNI ,'essc!.s. in e,-cry C/U!e traced 
dOlnl to one of the six large OHuijln ~rollp8. They 
a lternate in Jh·e ,,-boris, as fCIJfCsenh'<l; but L hA,·e not 
flUl'IllPled to girl' tbe actUAl disUIIlCl.'8 at which they 
Btand apart. In order to guide the e~·c, tbe tbree 
C<'lItrnl groups runniug to tb(· three pi~tils af(' con· 
nected by 11 triangle. 

StlCTlO" 01' nit ~.t.o.'I:. Of' .. ,. OM:lUD. 

T\e li\ll.d""l.oIoo"lber-iU<>.o(l~"I ... I ___ ~I .. 

S:$. Silpwo; s.. <11,,,,,, ......JiC,..,J 
i.toth ..... t.llu .... 

A,. ~'."it • ..other of the Gute. 
wbn't; A.A .. nlb.nof.he 
........ horl.,."'bi....J .. itb 
the lo .... t>e .... I, r,ormiDg the 
l.bo!l1um. 

"L~ •. li:~;:':~~~;r (f~~:::~. ~~~~~ 
,Ltd,gLII), JU~ .. ll,. (""",i"". 
Ih' ~hu ... dr"m; ~" Ihird 
uthe, of Ih ... m. wh ... I • 
whn 1'..-11', furmi"Ii th~ 
( ... ". ~rlh .... lum". 

Fire grourlll of "essels run into the thrpc sepals 
tog('tbu with the t,,-o IIIJllCr petals; three enter the 
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IAbdlmu i Rnd I!Cl'en mn IIp tbe gl'('flt central column. 
l'bC$6 n~IJI are arranged, lUI may lK- teen, in mys 
proceeding from the axis of tbe flower; 8l1(1 all ou tbe 
same ray inn'riaoly mn into tbe same on,riau group; 
tbu.il the yes_cis supplying the upper sepal, the fertile 
8tltllt'r (AI)' nnd the IIPI.lCr IJistil or stigma (i. e. the 
r08tellnm ):0:,), 1111 nuite and form tlw posterior oyarinn 
group. .\gnin, the vcssel.il 8upplying, for instnllcc, the 
left lower iK'pals, the corner of tho labcllllm and OIl!< 
of the 1110 8tiglUIUI (:-i) 011 the SMIlO sidc, lIuite and form 
the alltc~latl:ral group; and 110 with all tbe other 
vCSiI('ls. 

llelH..'C, if the existenre of groups of 8piml "easel! 
('an be trustcd, the /lower oC all Or<'hid certainh­
(x.IIlsi,;UI of fifteen organs, in 8 milch modified and 
rouflllent condition. We IK.'e three 8tigllllUl, with tbe 
tll'O lower ,mel!! g"lIemlly confluent, Rud with the IIPIK'f 
,Ill,' modilled into the rostellum. We 8C<' six stnmcns, 
Rrrllugcd in two whorls, with gcnerfllly ono nlone (.\,) 
fertile. In Cypripcdinm, llOwe\'cr, tllll stamens of 
the inner "hor! (a, nnd ",) arc fertil(', nnd in other 
Orchids tll('S(l two ure rcpresented more pillinly in 
\"arious 1I"11)'lIlhnu the remuin ing 8Iaml:n~. The thinl 
stamen of tile inncr whorl (a~), when its YC8i!Cls mn 
be tra..w, (orm8 the front of tho C'.)lumn: Brown 
thought tluH it often fvnnoo a w('/litll exercscenC'e, 
or riJ~, ('uhNing to the lalK-l1um; or, in the caSt' .. f 
C:IO<;3o.)(\il1: a filtllllcntous organ, rr«'ly Ilnljf'('ting ill 
front of the lalodlulll. The fvnner oondllQion does 
not Rgree "ith my disseetions; (Llxmt WOIliIOdin J 
know nothing. 'I'h,' two infertile stllUlel\S of the ouler 
whorl (A., .\J) were bdicl'OO loy ] lrowII to be onl), 
occnsionnlly rcprelK'ntcti . lIml then hy Interal excre-

"!;eellMwn',ot.tr ... \;"". 'l>J.n,", .. h."'Ic.~'I~. 
1l1LotW. AI""\"'" In W"ll: .... h·~ 1' .• 1. 
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;;ceoees on the lnbellum j Lut 1 find the corresponding 
'°('88('ls imoarinbly prf'Ilent in the labellum of c,·ery 
Orchid e:ulllill(-U,-e,oen wheu the InoolluJIl is H!r~O 

Mrrow or quite simple, Q.8 in Maluxis, Jl emlinimn, 
ur Hnbenaria. 

We thus.lee that an Orchid-llower cOlllligts of fhoc 
simille pe.rt~, namely, three sepals alH( t,,·o lX'hllll j 

!lnd of tll"') COlllllOlUUled parts, namel~o, the column and 
lill.lellumo 'fhe oolumu iii formed of three pi~tils, and 
)tenemlly of four stamens, nil completely confluent. 
'I'll(' labtllnlll is fomlfxl of one petal with tllO pet.aloid 
"tillllens of the outer whorl, likewise completely COil· 
fluent. I may \"\,llInrk, M making this fnet more 
probable, that in the allied )Jllrllntar'ere the stalllens, 
e\"l~1l the Certile stamens, are often petaloid, lind 
partially cohelX'o 'Chis ,Oit·\\" of the naillri' of the label· 
hlln eXlllllinll its large size, its freqll(·ully tripartite 
fonn, lind especially the mflnll('r of it.il ('Oilerenee to the 
oolul1\u, unlike that of tho other lX'tfllso- .Ail rudi· 
mentnry Of!\"ans "flry much, \\"0 eflll thus p.erhnps 
und(,l1Itfllld the mriability, which 118 Dr. Hooker infonllll 
111(' i~eharucll.'ri.~lir of tho exc~nc('9 011 the labellum. 
In lOme Orchids which lunoe " spur.like nectary. the 
t\\"o sides nre IIpparently fomled hy the two modified 
~tamen8: thns in Gymnadtllia tollO~ (but not in 
Orchi'/'Yramid(llr",). tho ,oessels, proceeding from the 
Iwo antero-Intcrol ol"aritln groups, rUll du'nl the sides 
\If the ncctnry j those from tho singlo flnterior group 
run down the exnet middle of the neetary. then 
returning up tho opposite side form the mid·rib of the 
Inbellumo l'hesidesofthellectnry being thus 'ormed of 
two distinct OrgtlllS, apl)Qrt'ntiy eXIJlllins the tendenc~o • 

• I.lnk ,..·narh .... the m.nn,. the .... I~mnln bl.'· I)enwork"".I:l'n~ 
cr ooh,relle<: or th" I.bell"," 10 in • 1)(,1. 1 ... dlong,' IM9. 1'.7~~. 
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1\8 in Calantbe. Orchil l7Iorio. &e .• to tbe Lifllrclltion of 
ita extremity. 

'flie number, position. and course of all the 1I1liml 
I"cllSeill exhibi ted in the diagrllm (fig. 3H) were ol>scfl"ed 
in SOme Vlluuere alid .Ellitienurcff'.· ill tbe :l lalaxcre 

• 1I_,.be.hi."togi~e ... 
r~_ .kl...iI ... n tbe 1I0 .. ~ ... _bleh 
I dl....ectN;blllllookwto·l>e<i.l 
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....-_ ... ()f'h""rej{i~ing .... 
IbeYandc.l t.-.d .1111 ... y ... 

llel.In o..t .... ' ... I,i<I ... t,," .... nd 
".m:<IN .. ; d .. grml pUI' or 
,,'_1. gQiI'K 10 II .. ...,.Iellum 
...... m1ll( .. Ukt.wt.einM.......ooe.) 
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ul' tI .. ho~k or 1100 0011lln". on 
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rt:l1i1~ u.tI,,·t. u.d do "'" go to 
thet<!g, .. «lhe di......J""n. In 
.l ...... ,...,../.I....u.lhe'-uth" 
t'OiwnD. .. bere Ib" 1 .... l1uw U 
a1",,,he". '. mud. I'lO<lu"l'll.allll 
t hen_·I,,,rlhewhol ... .,teri<>. 
o<vian ftJ',ul'.no .imil~rlr p'G-
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n;n'~""";lloe.,.:-.·I •• llhe 
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,,,,/IId.,... I "l>('I'du,,.rly.llliJe 
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!til were oheen'cd eXl.'epting a3> which is the most 
difficult one to truce, and apparently iii oftenest aUscnt. 
In the Cypripedere. flgai n, (Ill were tmeed except ~. 
which, I feel pretty sure, was here really absent: in 
this tribe the stllmell (_\,) iii relJfcsented by l\ con­
spieuous shield-like rudiment, und a, and «t are 
Ilc\'eloped into t\\'O fertil e anthers, In the Oph rem 
and N('(Jttere all were trllCed, with the important 
exception of the vessels belonging to the throe stamenil 
(au 111, and ~) of the inn('r whorl. In Cepl411wntllera 
gralld4jortf, r clearly saw ~ proceeding from the 
lInterior ovarinn group, Ilild running up the front of 
the column. Tbis unOllll\10llS Orchid has 110 rostellum, 
and the ,'essell1lnrked H, ill the dingmm was entirely 
absent, though sccn in e\'ery other species. 

_\lthough the 111"0 anthers (a , IlIld a~) of the inner 
whorl are not flllly und lIorlllul1y developed. in lilly 

Orchid, excepting Cypripediulll, their rudiments ure 
generally present and are often utilised; for they often 
form lho memilmnous sides of the cup-like clinandrum 
on the summit of the column, whieh illeludes nnd IJI'O-­
tecta the pollen-masses. These rudiments thus aid 
their fertile bruther-a.nthor. In the young flower-bull 

IUl'l'lying lbefet1llo.nthe.ru". 
up d06 ",,"necli~e meouh,..,,,lO be­
t"'~" \.be Iwo .nlh~Ntib. but 
doeIllOtbifu,....le;Ih"v .. elto 
th"l'OOI<;llum rulll ul' t> I he lOp 
ulhelhoolde.".),.!geb<:Ileo.tb 
tb"roD"""live ... .."bI ..... oIlh" 
"ulber,bul'\»NuOI.blfllr."'.·ld 
eKw"dIoIOOI .. 'o .. lld,« ..... 1Cd 
vt;.o:lddiiICL 

• }'f'Oh> h mirb'l ('Ildri~ 

~~~ ~~;.,!Zi'e~~'rd~~::~r:;::J"it:; 
''''Ye\~lofu ... f\ow, .... bodoi 
Cyptipe<!ium,it....,,,l,l.,,t-rth.., 
Ibr",;'.teDllen"ytotl ... forma-

liouof.f"""dl .... cnl infroolol 
tbe iAbellu", ... in \be...., ef 
Ol-.l~. ber"to n'~lItioned; ."d 
II!;'wiltperb.a,. ,,'«)u,,1 ret lhe 

~::'r"': .s:.,ral.;:;: p=~ 
groO I)·n(leoal ... ingwitlllh" 
oo.lUIIln. In Uropedinm,age""" 

d:~~ ~~t.,~;::~~ ~.nt!:!: 
x,ii,p. l ll)eonsidenek-.elyalLied 
lo,"I"lu""per~pla_"ro_ 
oilyol.Cy,,"pediu...,alhlrd r",.. 
tile anl\"" OO::UI,i ... t il;' .me 
pooil ion. 
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of Mala~'j, llaluJoea. tho close n'SCmulanco bctll"ecO tho 
two IUt"mhran(!;l of the clinandrum ami tho fertile 
allther, ill 8huIK', te:lture, and in tho Ii{'ight to which 
the 81)iml n,MJ("1s extcuded, was most striking: it was 
impossiblc to douLt that in thl"1j6 two mf'mLmlllO;! W(' 

luul boo rudilll("utary authers. In .1::\·clyllll, onc of the 
Epid("ndrcle, tho clinandrum was similarly form('d, as 
\lcre the horns of the clinsndrum in ~lasde\a!lia, which 
IK'fVO in addition to keep the labcllum at the 1)l"Oper 
dislilnC(' from the column. In Lipari. pendula and 
80IDe otli('r slX'Ci('8, these two rudimentury authers funn 
lIot only Iho oliuaudrulD, uut likoll"i.80 lIings. whicu 
project on each sido of the entrance into the sligmatie 
cln-ity, aUtI Beno lUI guid(!;l for tho insertion of the 
pollell.ml~ In AcrolK!ra aud fo;tanhol)('3, as far as 
1 coull! make out, tho membmnous Lorders of the 
column, dOIl"n to its hMo, wcre also thus furm('d; LUI 
in other ea8('8, as iu Cattle~'a, tho \Iing.like uO)rd('u of 
tho coluUln 9\'\'m to be simplo dovelopmentsof tho two 
pisti l.s" In this !tIller genus, a9 11('11 liS ill Cntnsetum, 
tht'8C 8amo tllO fudimentary 8Iamell~, judging frum tht, 
position of the H'$elS. ser,"o chiefly to litr.:"ngthen 
tho !xll·k of tho Nlnmn; and tho Iitl"('ngthNliug of tIlt' 
front tlf the coluwn i8 tbe 80Ie fuuction of the thinl 
8tam{'n of the illller wborl (~), ill tllOllO CIl.IIe! ill 
\lhich it was ou,;.,T\·C(1. This third 8tanl("n runs 1111 
th(' lUitidle of the ():)iumn to tbo 101llel" edge, Of lip. 
of the 8tiglllllticCI,,"ily. 

J lune aaid that in the Ophreru 11.1111 hoottNU tbe 
81)iml \"('88('18 of the inner II-bor!, llunked ai' (I" ~ in 
tlle dillgrnm, nre clltirely (lbsent, ami I 1(0)ked CI1I"(" 
fully for them; hut ill nCllrly Illl tho memoors of thCllt.. 
tllO Iri\x>s, tll"081Il1lll l)!ll)illw,of auricleil fIS they hlll-e 
been often called, 8laud in exactly the p08ition \lhidl 
the t\IO finst of t!1('8C three Illlthers lI"olild have oeclIl'ioo, 
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had they been developed. 1\ot only do they stand in 
this position, hut the column in some cnscs, (I.S in 
Cephllillutbern, has on ellCh side 1\ prominent ridge, 
running from them to the mlSC!! or mid·ribs of the tlfO 

upper petnls; that is, in the proper position of the 
tih1.lll(mtsof tLtese two stamens. It is, again, illipossible 
to doubt that tLte two membmnes of the clillandrum 
in M:"laxis tirO formed by these two authers in a. 
rndimental'ynlHlmoilifled condition. Noll', from the 
perfoot clinllndrum of Malaxis, throngh thnt of Spi-
1"llIthes, Goodyera, Epipactis lalijolia, und B. palusll·is 
(sec fig, Hi, p, 101, and flg. 15, p. !H), to the minute 
'lIld slightly flattened uUTides in the genus Orchis, a 
perfoot gradation cun be traced, lIenee J eonclude thut 
these uuricles are doubly rudimentary; thnt is they 
aTe rudiments of the membranous sides (,f the clinall­
drum, these Ill('mbruues thelllsehes being' rudiments of 
the tIro IInt.herg so often referred to, The ausellce of 
spil'lIl vessels l'Il11ning to the auridea is by no means 
suflicient to overthrow the views here o.dl·oco.tcd us to 
the Illuch disputed nature of these stl'UC'tUI'OSj th'lt 
such vessels lIlay quite disappear, wo 1>l1\'0 proof in 
CeplwZanthera gralldijlora, in which the rostellum und 
its vessels are completely alXlrted. 

l~inuUy, theil, with respect to the six stamens ~hich 
ought to be represented in el'ery Orchid: the three 
belonging to the outer whorl are always present, the 
uJlper one being fertile (except in Cypripedium), and 
the two lower OliOS invuriably petaloid Ilncl forming 
part of tho labeUlllll, The three s1!lmens of the inner 
whorl ure less plainly developed, especially tho lower 
Olle, a,,, which, Wilell it clln be detected, serves only to 
strengthen the COIUlllll, und, in somo rare cascs, accord­
ing to Brown, forms a separate projection or filament; 
the two uIlllCr alltitcr3 of this inlier whorl are fertile 
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in CypripediullI, and in other ~ are generally 
l'Clltek·uted either by membranotuJ ~xpan~ions, or by 
minute aurides without spiral ,-c~'II'I8. These aurides, 
how-t'rer,arellOmetimesquiteat..M.,llt,38 in IOme'llt'Cies 
o(OIJhrp_ 

On thig ,-i('w of tbe homologies of Orchid.now-crs, 
Woo can undcrsmnrl tbe exi,t,(,nco of the eou'piclIous 
central colunln,-the largo si:l.e, gcncmJly tripartite 
form, and peculiar manner of attft(!hmellt of the la­
bellum,-tho origin of tho cliuantlrulll,-the rclati,-e 
position or tho 'ingle fertilo Iluther in most of tho 
gen('rn, IUlll of tho hro fertile anth(-re in Cypripcdilllll, 
-tbe IXliitioll of tbe I'06tellum, Il! well Il3 of all the 
other orl:-""Il.n~,_nd lastly, tbe fr&IIICllt OCCll rreul'6 of a 
biJobco"l ~tigma, anti the occasional otcurnnce of two 
diuinet 8tigmo.so 1 h.,-e ell('(lUIH(·n'f.i only one case of 
diffi(,lIity, namely in 1labell6rill Ilnd the allied genus, 
Bonuli'lI_ 'I'he!IC flowers iuwe lIudl'TA"ono ,ueh IU. 
t·xtnwl"llinnry umoullt of distortion, owing to tho II-ide 
Ik'panltivlI of their untuer-l'cllil nml of tho two ,-i,;eicl 
IliilCll of tht· rostellum, Ihnt any anomaly ill them is 
tho ll'd surprising_ The allomaly rclll.tt:'l only to t1U) 
I'ei,"d.! 6UIlIJlying the sides oC the ulllK'r 8('pal IIml 
of the two UIJIK'f I)('tals j for the H'!I8t'ls rllnning ioto 
thl'ir millrihs alld into all th" utlll:r Ulore important 
organs pun,uu the samt· ill"llIical (~}nr&C Il8 in the other 
Ophn'/\>_ 'fbe n'ssdoJj whil'h supply the sillCfl IIf the 
nlll)!"r 8('pal, instead of uniting 'Kith the midrib nnd 
"lItt'ring' the IlOBtcrior ovarian f\'rvup,di\'cr~c ant! enter 
thl' P(lstloro-Internl groupo"~ .\~"flill, tlw ,'ell$Cls on the 
nntNior 8ide of tho tllO uppcr p\:tnl~, inatl"lul of uniting 
with th. );j{l of tho midril.o nnd ellterillg the l)Q;,tl'ro­
latem! o,-arian groups, di,-erge, or wundt·r from tbeir 
prolX'r ('OUr8I', nnd enter the antt'rl)o·\nkrnl gnmps_ 

'rhi, 1111011111.1,. is 80 flir of importllll{,(', R8 it throw"!! 
It 2 
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8l) llle doubt on the ,·iell" that the labellulll it nlw8l"8 
nn or~'IIn COIllI)()lIndrd of one p<'tnl amI two p(.taloid 
stmn('nll; for ifnuyoncwcre tORS!;Ullle thntfrolll sollie 
unk nown cause tho lII'C' ral \"1'SS('1s of the 10llcr j)(,lnis 
hnl1 di,-C'rg-e-<I in nn cnriy progenitor of the Orl'ilidNifi 
orclcr from their propcr course into th(' nntcro-I8tcrnl 
umrinn group!', nnd that this suucture had IJeen in­
hcritNI hy nil cxisting Ort:hids, en,n hy thoee \\"ith tho 
smnll('8t and Sllnl)lest Inbellums,l could nIlS\\"r only 
ut foIl0\\8; but the auswcr is, J think, 8ftti~fnclory" 
From the analogy of other monocotyledonous Illnnts, 
11(' llIr.;ht expcct th(' hidllen presence of fift~n orgalls 
in the flowcf8 of the OrehidclI', arranged uitcrT1l1tcly 
ill fire \\"horls; nnd ill thcse flowers \\"e lind fiftee n 
groul)II or ,·essels exactly IhllS arranged. Hence t11C1C 

it a strong probobility thnt the n~MCls, .\ 1 and _\~ 
which enter the sidee of the Inbellum, not in olle or 
tll O ('88elI, hut in all the Orchids SC<'n by me,nnd \\"hich 
occupy tbe precise I)()~ilion which they \\"ou ld have 
OO{·ullied had they supplied two normal St IUllCUS, do 
rcally represent modi lied and pctnloid stamens, nud 
are not lateenl ,·cssel, of the labcllulll which ba'"e 
\Iandcret.l from thcir llropcr course. In lIabcnnriB and 
1~)I)ntea,· 011 the othcr hand, the \"essels Ilt"OCre<iing 

~D<~~!·~:;:i:~~!7c~~~ 
'·r~l~rl"Ol"lhhid~.oIl1oeuPI'('r 
"·1' .. 1 ~ute. Ihe l>OItero-l.te ... l 

!~Ui:£~,,~~~f;:~ 
r~;£t-=·~r:i~~,~ 
p .. terit .. wgmtI'tulIlle.nd Wet. 
1"U", .. ill ll ........ n...,lnlOlhe 
~"t.:fO-lakl"1li { .... t Il~ ... rOftl 
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from tho sides of the upper sepal !llltl or the t,,-o upper 
PHjJ~, nhkh enter the "rong onuian group, callnot 
pOililibly repre!lCut any lost hut Onoo di8tinct organll. 

We halO 11011' finiqhed with the b-eneral hOlllologiO'l 
of t1w flowers of Orchids. It is interesting to look at 
ono of tho magnificent exotic spQCie8, or, indeed, at 
ono of our hUlllbl{'St fOflllll,and obscn'e how profoumlly 
it has lx>cn modili<...J, as compared with all ordinary 
flowers,-"ith its great labelluUl, formed of ono I)(!tal 
and t"O pctal(Jid stamClUI,-with its singular pollen-
1lla.!;S('S, h£'reaftcr to be referred to,-wilh its column 
formed of sc\'en cohering organs, of "'hieh three alone 
lX'rfimn their proper function, namely, ono anther and 
h"O gCllcNLllyconliuent 8tigmas,-with the third 8tigma 
modified into the rosteUuln and incapable of being 
ferti lised,-aml with three of the !luthors no longer 
fUIl('tionnliy actin', but serving oither to )lrotect the 
poli{"n of tho fertilo!lnthcr, or to strengthen tnocolumn, 
or cxi ... tillg WI mere rudiments, or cntirely 8UPIJfcsse<1. 
" 'hilt nn amouut of lllodifh~'Hion, cohesion, abortion, 
and chango of function do ""0 hero see! Yet hidden 
ill that ('()lumD, lIith its surrounding petals aud 8CpaL~, 
wo know tbat tbere arc fifteen grol1pS of H!:8:!eIs, 
arranged three ,,-itnin ihre<', in alternate onler, "-hicb 
proho.bly ha,-e been preserved to the prt'llCnt time from 
being delclopoo at a H!ry oorly period of growth, 
before the shape or uistence of allY part of tho IIo"er 
ill of importulI{.'O for the well-being or tho plant. 

Can lie feci aatis/jed by saying that each Orchid wall 
crealed, csaetly WI we now see it, on II. certain" ideal 
typo;" that tho omnipotent Creator, haying fised on 
ono plan for tho whole Order, did 1I0t dCPMt from this 

IblOllS{b the.boIe uI Or Ihroogh ill h ...... (!(IllIplu .. ome ... the 
IK!rtloo.oI"it~_""Di..., onlw:nllol(ltb«O~b>d.o. 
orpilL Tbe'-oItbelabelium 
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(llan; that he, therefore, made the SIlme orgnn to per­
fornl diverse functions-ofteu of trining inlportauce 
compared with their proper function-convertoo other 
orgl\lls iuto mere purposeless rudiments, and arranged 
1\11 tiS if they hnd to stand sepnmtc, I\nd then made 
them coherc? Is i~ not a 1II0ro situplo and intelligible 
view that nll the Orchidell owe what they huvo in 
oommon, to descent from some lllonocotyledonolls 
plMIt, which, like so mlluyother plllnts of the SIlme 
el,iS!!, possessed fifteen organs, (\Trang-cd l\1ternately 
three within three in five whorls; and that the 1l0"" 

wonderflllly chnngcd structure of the 1I0"er is due to 
a long course of sJow modificntion,-eoch Illodification 
having boon preserved which "liS ulICful to the plant, 
during the itlccssant changes to which the organic 
and inorganic lVorld has been cXposI'd? 
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CHAPTER IX. 

OI\\D.\TIOX O~' OnOANS. &C.---CON<:I.UDlNO m:lIAIlKS. 

Orad.llM ol(W'J:a" .. ofU ... mttdlmll.,ntd"'I",Il,·n..,,, __ l·orm.tiol! 
..r II", ~"d;"/(' Gr ...... k>Ii:'; ..... 1 .ftlnll~· __ ~,"' .. linn ..r I~ 
)[~bllllJ.n nl tb~ IIW)~''me'IIt <Jt 1M [Won,g._I· ... rI tbe pel.u­
I'n.I .... I; .. " of .. "I -Im...,..u.- fIItrlthnll' d,-tooila fII ..... uoMurf!-
C._rllI"'ll'rt'Olt diYftSil,.M Rruet" ... I" IbIolI".-... fIIQr.:,bW. 
-l;,,, ... oltl ... loerf<f1j""otthoo_tri .... ~.'III_r,.onm.ect.-
.:n1Iry- -NUn",.bbon ~tIIO.I .f-( .. rtUioal;on, 

THIS ciuIllter will be devoted to the l'Onsidcmtlon of 
8ew!ml. misecl1l1neous 8uhjccu \\'hich could 1I0t wcll 
hn\'e OOcn intrOOucod eJsewhere. 

0" tll~ gratia/ion of rertain Orgiwa.-'I' lte rostellum, 
the pulJiniu, the labellum, and, in a lcuer degree. 
Ihe column, are the most remurlmble poinu iu tbe 
s tructure of Orchids. Tho forlDution of tho colum n 
and labellum, hy the confluence nnd partial abortion of 
1IO\'cral org-'UlS, has beeu discu§.'«'d in Iho last chnJlter, 
Wilh l'C'olll"'Cl to lhe rostellum, no 811('11 organ exists 
in nny OtbN grnnJl of planu, If the lIolDoloA'ies of 
Orchida ha.1 lIi/t been pretty I\'ell mado out, Ihose 
\\-lio bdi(·\'u in the ~J)Rr'-lle creation of etldl organism 
might h,\\'e nth-anced tiJis as an excell('lIt inslallce vf 
n lW!rfe<"tiy !lew orgalJ ba\'ing ~n specially cretltcd, 
and \I hieit could Iiot hnl-(' OC'e1l dC\,l' loped by Bue­
ce&li\'(' ~lo\\' mooificntioll8 olf any Ilre-existing part. 
Dut, IIJI J~obcrt Bro\I-n long ag-o remarked, it iii !lot a 
11('\\- vrgall, It is illlJKlSSible IV look at tho two groups 
vf spinll \-eiiM>Q (lig, 3ti) ruuning from Iho but--lI of 

C "'"he ComDle e Work of Chari )nlin 



:!IS C'H .... IX. 

the midriloe of tbe tll"O lo""cr ."po.b to the tw"o 1001l"er 
8tigmlUl, which are IOmetimeti quite di!tinct, anti then 
to look at til(' third group of w~~,-I.s running (rllm the 
bMc of Ihe mi,l-rib of the upper llepal to the roelellum, 
IIhich ()('('upif'S th .. ('xact 1 ....... ili,,11 of a third IItigma, 
and doubt ill h<lmf)logical nature. Tbere is e\"ery 
lCUOn to l .. "IiHe that the .... hole ol this uJlper Itigwll, 
«lui 1I0t InCl"f'ly a part, hlUl lJet"n coll\'ert(l(l into the 
fO!Itcllulll; fllr th'-1"6 an' ph-nty ul cases of t.,..o stigmas, 
but 1101 on(> of three stigmatic .uri'acefl l)l:ing prt'tlCnt 
in IhOl'<~ Orehi,ls IIhieh han) a I"l.II!IClium. On the 
uthl'r hanfl, in ('yprilK'dium and .\poswia (the latter 
mnk( .. 1 by Bro"n in the On·hitlcnn onler), which are 
d{'stitutevffl tU8tcllulll, tho Hligmntic snrfnc(\ i~ trifif!. 

A.s wo know onl~" tluiSO plalltl which are now lh"ing, 
it i~ imp()~"ible til fol1owall the gradations by II'hich 
tho upper Itigma has been culwerwol illto thorllllll:-lIuUl ; 
Imt let 118 IK'O what are the indications of lurh II f-hanh'6 
luwiug been ('ffected. With respect to fuuetinn tho 
/.'lumge IiIUl 1I0t been 10 gn'llt /UJ it at Iln;t f1ppoors" 
Tho function of th('l'08telium ia to IICCretc,"i8('i~llIlatter, 
and it hlUl l{.llt tho capacity of Leing penNnltcd by 
tho JlOJJen-tubt'L The !tigllllUl or Orchidl, 83 .,..ell lUI 
of mOlltothcr Jllanl8,lC<'rete \Uteid matter,th(> lise or 
.,..hil'h il to retain tho pollen wheu brought to thNn by 
uny mean&, and to ucite tho growtil of tho pollen­
tulx'L Xow if VI"C look to une ol tbe simllit'tt nMlw)­

luml,-for ifl!lhlll~, to that of Cattleya or Epifh"ndrum, 
-""e finll a thick layer of ,"ileid malter, not diatinctly 
II('paratcd from tho ,"illCid Inn800 of tho two oonllut'nt 
Hti~mas: iu U.IM.I i. simply to allix the pollt:IHuftISCfI to 
a rt'treating inllCCt, which aN) thUJ dmgged Ollt of the 
anther and tmnllllOrted to another flol\·er, ,,"hl're they 
are retaine<.1 by tho alm06t equ.ally ,·i8('id Itigmatie 
surface. So thnt ihe office of UlEt rostellum ill still to 
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seeuro the pollcn-masses, but indirectly by means of 
tbeir attachmcnt to au insect'a body. 

Tbo Yi~id matter of the roatellum and of the 
stigma apl)f'1l,r 10 havc noorly the lIIUIle natuf'C; tbat 
of the ft»Itt'lium generally hns the peculiAr property of 
qui('kly drying or setting lund j that of the stigma, 
l\"hen rcmov~l from tho plant, apparently drif!fl more 
quickly than gum-water of «bout equal dcn~ity or 
tenacity. 'rllis tendency to dry it the morc remarkable, 
as Gii.rtn(>r· found that drol)!! of tho stigmatic secre­
tion from Xicotiaua did not dry in two months. 'fhe 
viscid matter or tho roatellum in many Orchid. ""hen 
mp:lbed to the air changes colour with remarkable 
quicknC!!l, and becomes brownish-purillo; autl J ham 
notioed a eimilar bllt Jio""er chango or colour in tile 
viscid secretion of tho stigmM of IIOIUO Orchids, as or 
Oepll4lalllMra [llundijfora, When tho viscid disc of an 
Orchis, as Bauer and lIrown 001'0 ohecrved, is placed 
in \later, minuto particlCli are expelled with I"iolellco 
in a 1)(,(,ILiinr manner j ami I h/H'O obsen'cd exactly 
the 8I\m(\ fnet in tho layer of I'iscid maller coI'ering 
tile stigmatio ntriculi in an nnopened /lo""or of Mor­
mode. i[ln«!. 

In oru(>r to compare the minute Slruetun'l of the 
rostellum and stigma, I examined young f1o",'cr-buds 
of E'pitkltdrum toM£>atwm aud floribu1l<l"m, "hi('b. when 
mature, ha,'o a eimple rostellum, 'l'he poeu,rior parta 
of both organ. were quito similar. Tho wholo of 
tho rostellum at this early ago oolllSisted of a mass 
of nenrly orbicular cells, containing 1]llu:rf!fI of bro"ll 
matter, which 1"01011'0 themsclves into the viscid fluid. 
The stigma was covered "'ith a thinner lnyer of Bimilar 
0011., Ilnd beneath them wcre tho coherent Slliudlo-

• ·l.IeIlrip Iv KCIIU\"'iot doer Mruc:L11I1Il!:: 1811, p. 236. 
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formed u!.riculi. 'fhC8C lire lJeliew'(l to be conne<:"ted 
with tlle pelletmtion or the pollen.tubes; and their 
absence in the rostellum probably flCCOunls for its 
not being !)('netmted. rr the struetufO of the ros' 
tcllulU Bnd of the stigma i. as here dl'iCribcd, their 
only dini.·renee oonsis18 in the layer or cells which 
secrete the "isei() lIlaUer being thicker in the ros· 
tellum than in til(' stigma, and in the utriculi haring 
diSllllpeared from the former. There is therefore no 
great dilliculty iu belicl'ing that the upper stigma, 
whilst slill in 80me degroo fertile or capable of pene· 
tmtion by tho !)Ollell.tubes, might havo gradually 
acquired the 1)OIIer of secreting a larg<>r amount of 
visei{\ matter, JO"ing nt the SIlme time its capacity for 
fertilisation: fllld that illsccUl smeared 'IIith tbi~ ,'iscid 
matter removed ami tmnsported the IlOlleu-nlna8E'8 in 
a 1l10re and more effceli,'e Illanuer to the 8tigruas of 
other Rowcrs. In thil Ca.8e an incilJicnt rostellum 
..... ould havo been formed. 

III tho seveml tribes, tho rostellum presents a 
man'ellolls amouut of di,'eraity of stnlctuTe; but most 
or the differences can be OOllne<:tcd without very ..... ide 
breaks.. One of the mOilt striking diffcrenc<!8 is, that 
either the wholo anterior luria«! to IOnle depth, or 
only tho internal part& become ,-iseld; and in th.is 
latter case tho Burfncc retnins, lUI in Ore]lis, a mCIlI­
onl1lolls condition. But thCllO t,,"O 81nl('8 gradunte 
iillo each other 80 el08e1y, thnt it is IK'nrc('ly pOliilible 
to dm"' al\~' line of leparation betw('('n them: thus, 
ill Ejlipo.cti~. the exterior suritLCil 1lIldt'rgot'l a ,'au 
chaug-e from ill earlycellular conditi(ul, rur it becomes 
col\\'ertoo illto a highly elastic aud lellder membrane, 
which is in ilself slightly ,-iscid, and 1111('''"1 'hc linder­
lying viscid maU('r !'CIuJily to exudo; y(·t it aclS l1..li a 
membrane, aud itl under 8urfuoo is lined with much 
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1U0re ,·iscid malter. In HabeI1aria chloranlfla tue 
e:xterior surface is highly \-iscid, but still closely re­
sembles, under the microscope, the exterior IUcmbnlne 
of Epip.Jetis. Lastly, in sollie species of OneidiuIll, 
&e., the exterior surface, which is ,·iscid, differs, as far 
us IIppenmnce under the microscope goes, froIU the 
underlying viscid layer only in colou!"; but it Illust 
havo 80mc CSilcntjal difference, fOI· I find lhat,ll1ltil 
this vcry thin exterior layer is disturbed, the under­
lying lIlatter rcmuins ... ·iscid; but, after it has been 
disturbed, the Imdedying matter TIl}lidly scts hard. 
The gmdi\lioll in the state of the surface of the ros­
tclhun is not surprising, for in nB Cllses the 8u1"f,\00 is 
cellular in the bud; so that an early condition has 
only to 00 rct(\ined more or less perfectly. 

i'hc Mture of the ,·iscid matter dilTcfl:l remarkably 
in different Orchids: in Listerll it Bots lmrd nlmost 
insttllltly, mOJO quickly tlum plaster uf Pluis; in 
lHalnxis ani! Angncculll it remilins 11uid fOI" scyeful 
days; lmt the8C two stutes pass illto cl\ch otlwr by 
lHany g:mdntiuns. In an Oacidiulll I 11111"0 ouscfVed 
the riiICid llllltter to dry in tl minnte nnd 11 hnlf; in 
some species of Oreui;:; in two or three minutes; in 
Epil)J\etis in ten mimltes; in Gyn\]\rulcnia in two 
hOUTS; nnd in .Habennril.1. ill OTer twenty-four houfl:I. 
After tho \'iscid matter of Listen\ hilS set lmnl, neither 
wflter nor wcnk spirits of wino bas lilly efl"cct on it; 
whcrCl1S thnt of Haienaria bijo/ia, nfter having been 
dried for screw! months, when moistened became as 
adhesil"e liS ever it was. Tho viscid miltter in some 
specics of Orchis, when remoistened, presented nn 
inh;nnedi:lte l.'OlIdition. 

One of lho most import<lnt differenccs in the state 
of tho rostellum is, "hetller or not the pollinill lire 
pcrlllflllcntiyattl!cllcd to it. I do not alludo to those 

<IT 
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C/lS(>~ in which tho ullper surface of til" .mkllum is 
\-i~(·id. lUI in.\[alnxis nnd some Ellid(,lIt\mms, nml 
simply o.dhcl"(·s tn tho poll,'n-mllSS('!J; for tht:!Ie ~ 
pr"sent 110 difiiculty. Hut 1 refer to th" ~()'('Hll(·d con­
gi-nitlll nltncitmPllt of the p'lllinia by th,-if c,\udi('\cs 
1;) tli" rO'lU'\lUIII or "iiCid di;w_ I t is lU)t, however, 
strictly COrn'('t to sp<'!lk of oongeuital allaclllncnt, for 
th(' pollinia are in'-lIrinuly rn-e at an enrly I'M-ri"d, and 
!)I'CUIlIC attached (,itlit·r earlier or later in tlifferent 
Orchiru_ .No Il('tuill :::;ru<lntion is at I,resem ku~wll in 
t ho prOCCSil or tdtadllllellt j but it can be shown to 
dl'peud on vcry sirnplu conditions lind chnngl'~. In 
the Epidel\drcre the 11t)lIillia consist or n 00.11 of waxy 
pollen, with a l on~ Cnudicl(· (forl))ed or t'lnstie threads 
willi adherent pollt-n.gnlins), whit'h IlI'n"r becomes 
IIpont.lnC(HlSly altacht. ... l to lho rost('! lum_ II) some or 
the Vandere, II.!I in Cym/,jdium giytJnttll.JII, (III the other 
hnntl, the camlieies are congenitally {in the aoo,-e 
1C1Ige} attached. to tho pollen-mIlSSl''I, hut their struc­
ture is tho same as in the Bpidclldrea.', with the sole 
difTcf(>ncc, that the "xtf(>lnitios of the (' Illstie threads 
adhere to, instrorl or merely lying 011, the IIJlpt'r lip or 
the I'06telluln. 

I n a rorm lillie.'! to Cymbidium, nllmcly, OHeidill.m 
""9uirulaLum, I studied. the derclopmcut of the cau­
didos_ At nn early period the !Klllpn.U\1\&ICS are 
enclosed in wembranous cn.sos, which SOOIl rupturo ut 
oue point. At this eariy l){!fiod, a Inyt'r of rather 
large ceUs, including remarkahly opaq ue mlltter, may 
be llctcctoo within tho cleft or each r,ollen-mllss_ This 
matter can be trncet'l WI it gradually changes into a 
translucent substance which forms the tllft'll,I, of the 
cnudiclos_ As the change progre~, the cel!;, them­
sch-cs diSllppenr_ Finally the threads nt one cud ad­
here to the wnxy pollcn-wWlSes, nnd at tho othcr end 
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after protrllding through a small opening in the mem­
branous case in a scmi .. develol}C(1 state, they adhere 
to the rostellum, againsL wllieh the anther is prCSSC'd. 
So that the IIdhesion of the clludicle to tile back of the 
rostclhnn seems totiopcnd solely on the ellrly !"upturiug 
of the anther-case, lind on II s.light protrusion of tho 
cnudicleg, before they hllve become fully developed and 
hardened. 

In all llw Orchidem Il portion of tho rostellum is 
remon~d by insects ,,11(,11 the pollil1ia are removed; for 
the viscid matter, thong-!I cOlHcniently spoken of liS n 
secretion, is in fact pnrt of the rostellum in [I modified 
condition. But in those species which have tbeir 
cuudicleg aUached at all early period to the rostellum, 
a membrnnous or solid portion of its exterior surface ill 
1I111111111odilied condition is likewise remol"ed. III tho 
Vnndem this portion is sometimes of cOllsidefllLle size 
(forming the disc lind pedicel of the l>o\linium), and 
gi\-cs to their pollinia their rel)Ji\rkn.ble chnmeter; but 
tho din·crcnees in the shllJle And size of the remo,·ed 
portioll~ of the rostellum can be finely gmdnated to­
gether, even within the single tribe of the Yandow; 
and still more clusely by (".omlileneing lIith the minute 
ovulutom oflUemJ.,mllo to whioh the caudicleofOrehis 
adheres, pnssing tlicuee to tlint of Ha!JeIi(!I"I·/I. bifolia, to 
that of 11. chloral/Iliff lIith its (lnLm-like pedicel, and 
thence through nHIII)' forms to tLIe great disc Illid 
pedicel ufCntasctllln. 

In nil the cases in whieLI a portion of tho exterior 
surface of tho rostellum is remOI'ed together with the 
eandielcs of the pollen-masses, definite and of ton com­
plicated lines of sepurntion al·o formed, so as to all 011" 
of the easy separation of the rl:ILlOyed portions, J.~ut 

the fOTllHltioll of t lwse lines of separation does not 
differ much from tile process by which certain 110rtioILs 
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of tlu~ e;d('rior lIurflWe or the t'08telium 888nme a con­
dition inteml('(iil!.t(' betwC('1l that of unaltered mfm­
bNlno au(l of vi.8("id mauer, whi('h hM 1J('<'u ulreruly 
allUlINl 10, The aetnal lleparation of I)()rtioll~ of tho 
roalellulll d"l)('uIls in Ilumy eu.!Ie;I 011 the exciti'meut 
from 0 t!lllcll; Imt how 0 touch thus adll i>! at present 
inexplicable. ~\leh lK'ositi\'eness in the >!ligma to a 
touch (110,1 the TOIIt(,llUIll. III ".-e kn<l", ill a modified 
stigma), auol indeed in almo~t e\-ery otber Ilflrt, is by 
no Illean>! a rare quality in planu. 

III Listcra. an(t N('()ttell, if the rostellum ill tollched, 
e\'cn hy a humnn Iinir, two pointll rupture Ilnd the 
1000uh containing' III(' li.8("id matter instantly expel it. 
Il ere 1\'e ha\-e a CIlIIC 101l-ardll which all yct no gradation 
is known. But Dr. Hooker hns IIho"-1i that the f08-

tellum ill at fiTllt e('lIulnr, aud that the viil\.'i,1 matter 
i~ d('wlopcd within the cells, ns ill otlier Ofl.'hidil. 

Tho lnst difT('tClloo whidl I will mention in the 
iltate or the roatcllum of vorious Orchids iii tho ('xist­
enco in mony Olli1l'('ll' of two wi,lcl~'-II('INlmted riscid 
tiillClI, 80metimCll included in tllO sejlllrale !louche;;, 
H ere it 81lllCa1'8 at first. sight all if there 'M're tll"O 

I'08telia; but dlere i~ lIe\'er more 1111111 one medial 
group of spiral \"{~ssel~, III the Yandl'a.' \1(' can see 
hoWl" a single "iACid disc and a single JlC'"1i('('1 might 
become tih'idcd into tllO; for in 8UIIlC i"umhopeu the 
11('art·shapcd disc IIho\\! /l. trnco of II. tenli(,llcy to di\·i · 
siuu; and in Angrn."1!uJU \\0 lIM'O tllO llistinct tlilK's 
and tllO pedicelll, eith('r standing close together or 
I'Cmo\'('(1 only a little lI"ayal18TI, 

It might be thought that. a ~imilar gradation from a 
~ill~le I'06lelltllll into ,,"hat appcal'il like t""odilltinet f08-

le1111. \\1lI sho1nl IItillmore IJlaillly in the OphfCll'; (or 
III' 1I1I.\·c the (ol1oll"ing seriCll,-ill OrcM. pyramitkt.li. '" 
~illglo disc enclosed in n single pouch-ill Accms two 
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di8C8lOlIcliingsDd affeetin~ each other'18I.JnI~, but 
not a('tuully joined-in Onhi, 1(llijoJl;' and maculata 
111·0 (Illite distinct diilCil but with the I)(mch sliiJ 
sholl·ing plniD truces of di,·i~ion; and, lastly, in 
Ophrys WIl han;) tllO perfectly di~linct pOllcill'@, in­
cluding of cou~ tllO l)Crfectiy distinct discs. But 
this acries does not indicate the former 811:pS by "·hich 
n single f03tdluUl becllme divided into tllO distinct 
organs; on tho contrary, it sholls how tho rostel. 
lum, Rfh'r ha\'ing been anciently di\'ided into tllO 

organs, has now in se'·eral CIlSCi been rcllnil(.'(1 into 
II. singlo urgan. 

ThisCQudusioll il founded on tho natul'(' of tile little 
modinl CI'I.'!It, .sometimes called the I'OIItclinte IJI'I)C('S;J, 
bel"·een the OOses of tho two antb(:r-cells (800 fig. 1, 
II and 1), Il. 8). 1n both di,·isions of tho Ollhren.>-­
nnmely tho species ha,·ing nakro discs IIml those 
IUlI·ing diSCI enclosed in n pOlleh-1\liellc,·c-r tho tl1"O 
discs CQmo into close juxtu-poe:ition, this medial crcst 
or proceS8 Il.]lJlCHflI.- On tho other itund, when tho two 
discs stune! "dddy apart, tho summit of tho rostellum 
bctw(!('n th('m is slllooth, or nearly 811100111. In tho 
Frog Urchis (PeriltylUll t·irldi6) tho o,·enm!h ing sum­
mit is Ucllt like the roof or a hou!l('; aud here wo 800 
tbo finst llla~ in tho fonnntion or tho folded crest. In 
Tlrrmi"i",,~ mOMrclli6, bOIl·cn>r. lI·hich hns two separate 
"lid large di!!Cll, 8. Cl'elit, or solid ridge, is ralher lIIore 
plainly de,·cloped than migbt ha,·c Ix-<:II expected. 
i ll Gymnmienia COM/Ma, Orcllia macuill/a, and others, 
the crest (.'(lullisl! of a hood of thin membraue; in 

of ;)~:~!b'i~~~~~",~t~)~::! ~": ~:;';I~b~~ ~:~'i ~"!~f~h;: 
(be ala~nre 1>1 tllia M roItdlate 1""ly [0")""11'1"1( to tbe _kllum., 
p_".,.~b.I'IIoctI"~''''I .... te ruu. OIl'. a",1 {"'~n it.to, u... '­
IJrcb;"(;ymaadCll"..ooA~ I>Itbu.ue.lotl'_ 
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O. mascula the two sides of the hood purtly adhere; 
and in O. pyramidalis and ill Acerlll! it is converted 
into a solid ridge. These facts are intelligible only 
on tile vicw, that, whilst the tll"O discs were gradually 
brougllt together, during a loug series of gcncrations, 
tho intf'mlediate portion or summit of the rostellum 
becamo more and more arched, until a folded crest, 
lind finully a solid ridge was formed. 

FiK·37. 

I ptd. podi ... l or ""'t~l1um, to ... hioh 
thtponn-m_ ...... tt..,hod. 

Whether we compare together tllO state of the ros­
tcllum in the yariolls tribes of the Orchidere, or com­
pare the rostellum with the pistil Ilnd stigma of an 
ordinary flower, the differene08 ure wonderfully great. 
A simple llistil consists of II eylinder surmounted by 
II small viscid surface. Now, sec wbat a contrast the 
rostcllum of Catasetum, when dissected from all the 
other elements of tile column, presents; and Ill! 1 
traced all the vessels in this Orchid, the druI,ing may 
be trusted as R])proximately accurate. The I,holeorgan 
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bas 100lt its normal function of lK-ing fertilised. TIl 
Ibape i, mORt singular, witb the ul)per eud thickened. 
bent over and produced into h 'O long tfllK!ring and 
lICnllith'e antellnre, each of thete being hollow within, 
like an Il(lder, fang. Behind and betw('('n the boses 
of thcee nntcnnoo we 800 tho large "i>ICid diac. nllac-lied 
to the r)('dic{'l: til(' latter JitTers ill 8trn(:lUTe from th{, 
\llld('rlying portiun of the rostellulll, find ia fK'pa rfiled 
from it by a layer of hyaline ti88l1e, which !poulflneonsiy 
diMOII'{'8 when the lIo""cr is mature. The di~, attached 
to the lurrounding parI.!! by a membrane which ruptures 
as lOOn ItS it is excited by a tolleh, C(m~illts of strong 
upper ti8:llue, with nn underlying ellllltio ctlshion , 
COOlro "'ith "iscid mfttter; and thil Il)tain in mORt 
Orcbidll is overlaid by a fllm of a diffcl\:nt natnre. 
What an amount of specialisation of part.i! do ,,-e 
bero behold r ret in tli.: compamtin'iy fell Orchids 
tlcaeribcd in thi" volume, so many and 811eh plninly. 
marked A'mdntions ill the stroctUtO uf the I'Q!Itc lllllll 
hllvo \X>('n Ilf''lCribel.l, and such plnin flU'ilili.'Il for the 
coll\'crsioll of the uppcr pistil into Ihis or~an. thai. ,,'e 
may well believe, if we could 8M ('\"ery OT('hid which 
has eVer ('xisllod throughout tbt, vtorl!l, "t' "huuld find 
all the gaps in the existing chain, and (:n'r~- gal) in 
in many I(~t chains, filled up by a St'ri("~ or I'ruIY 

transitionl, 

We nov. collie to the 8CCOnd great p<'('ulinrit~ in the 
Orchidf'll', lIalllcl,. their pollinia. 'L'Il(' nlilher OpeDS 
oo.rly, find oftr ll dt'jlO!lits Ihe DIlked IIlllliiCt of po ll .. non 
the oock of tho rustcllum, This action is preflgured 
in Cannn, R mcmber of ,\ family IIcarly rtlRtt'(l Itl the 
Orchid,·a', in "hi('h the poll('o is dCpo><itcd on ,I\(' Ilislil, 
clOIIO benralh Ihe stigma. In th .. slAte of th .. pollcn 
there is gre6t din:rsity: in ('ypril~lium lind \'lInilla , 
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single grains are embeddod in a glutinous fluid; in 
0.11 tho other Orchids seen by me (('J:~pt the ,Iegraded 
Ccphallilltbf'ra) tho grsins are united ulI'ee or {our 
to<.;:etber.- These compound gmine are tied ono to 
tho othf>r by clastic threads, but tbey of .... 11 form 
packets which arc tied togcthf>r in like mIU\Ilf>f, or 
they nre cemented into the ao-cnlled waxy InaMeS. 
'l'ho wRXy mlWlCli gnldnnte in the Epidendrero and 
Ynud('ro from eight to four, to two, and, by tho 00-

h(<sion of the tll"O, into alling-Ie mass. In IIOi1ie of tho 
I~pideudrero 11"0 hn\-e both kiml!! of 1)OIIell \\-ithill the 
illmo anther, namely, largo \\·axy mnilM'!!, ancl CIIoudiclca 
formed of elru.tic threads ,,·ith numeroUj collll)Ound 
grains adhering to them. 

I can throw no light on the Ilnture of the cohesion 
of the pollen in the wal:y massea; when they are 
placod in water for throe or four daya, the coml)Ound 
gtaill8 readily fnll apart j but tho fonr graills of which 
"Mh i8 formod 8till firmly cohere j 110 that tho nature 
of the cohesion ill tbe tllO ca8CII IlII1!~t be dilTerent. 
T he eliwtic threads by which the packets of pollen are 
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tiCfI togethf'"r in the 0l)hretl', find which run (llT up 
insidc the w!Uy mlUl8('ll of tlu~ \ 'lIndt'tI', lire 111.'10 o( fI 

diflcrent nature from tho ccmenting- mllttcr; for thc 
threads lire flCl<:'d on by chlorof,)nll IIncl by l on~ im­
mt.'T"!ion in sJliritii o( winc; 'l\hil ~t tbfile fluid s luwc no 
l)fIrticullir fICt ion on the oohetlion of the waxy lUa88('8. 
In IIC'-eral Lpidelldrere and randem the uterior grains 
of the 1)()lIen.mas8C8 differ from the interior grains, in 
being IlIrger.lln(1 in hll\-ing ydlowcr and much thicker 
\1 8I1s. So thllt in the OOlltCllt.tl of ft single allther~1I 
we see a slHIJrising degree of diflcrenlialion in the 
pollen, namely, grainil cohering by fours, then being 
ei ther tied together by threads or cemented together 
into IIOlid 1lla.88('1\, with tho exterior gl"tlinB different 
from the interior ones. 

In the Vaudetl', the CIIudicle, \\hicb is oom))()If'() of 
line coherent thrcad.s, is de\'elol.eo:) from the IICllli-fluitl 
(.'Ontentil of II. layer of cells. All I find Ihat ch lorofoml 
has a peculiar lind energetic IICtion on the CII lulidetl 
UI Il II Orchids, lind likewise on tho gl ntiuollil mattcr 
which cn \-clo])C8 the 1)()lI e n-grflin~ in Cytlripcdinm, 
IlIld \\hich CIIll be drawn out into threads, "-t.' mlly 
illISiX'Ct thnt ill thi,. 1att('r g<'n ll~,-the 100st difff're nti­
IItt.,,1 in structurc of all the Orchi,]ctl',- "'c see the 
primordial condition of the el",,(i (' (hrea,ls by which 
the 1)()llclI-f::rll.ius are tied together ill oth{'r ,\1111 iliON" 

hig:hly UC\-e!0pNI spc<"it'S.· 
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tb..-.1o. C~poIul/""I.v,.. gm""i_ 
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The eanrlicle, whcn largely de"etoped ami destitute 
of pollen-grains, it the mOlt striking of the many pc!('"­
li t\rities Ilreilented by the poBinia. I n IIOlIle NoolI('f(', 
especially in Goodyern. we see it in a IHl!ICent eon­
,li lioll, projecting just beyond the rollcn-rn!U!s, with 
the threads only l~rtillBy coherent. In the randc:(' 
by tfl\Cing the gradation frolll the ordinnry uaked 
eomJi lion of the candicle, tlu'ough LycfUlte in which 
it is alm<)81 naked, through Calalilbe, 10 C'!lmbidillm 
gig(llltl"liII, in which it is ('o\"Cred with pollen-grains, it 
iCt'IllS probable that ita ordinary colllii lion hIlS "been 
nrrh"ed. at by thl' modification of R poiliniulli like 
tlUlt of one of the Epidcndrcru; IUllllcly, by the abor­
tion of the pollen.gnlint whieh primord ially IHlhered to 
!lepo.mte cllLStic thI"Call~, flll, l afterwards by tbl' cohesion 
o(the;,e thl"C6ds. 

In the OpllI"CIl' lI"e hfl"c better e"ideuM than is 
afforded by gmdation, Ihat their long, rig-itt and 
naked caudiclC!l have been dC\'eloped, fit lenat l~rti&lly, 
by tho abortion of the grcntcr uIIlllbrr of the lower 
pollen-grnillsand by tbe l"oh(';!ion of the elnatic threads 
by \I'hich these gmins were t ied together. ,I had of len 
uh!<cn'ed a c10utiy apJ~rnnce in the middle of the 
t rallslucent ('Ilud idCll in certain species; Rnd Oil care­
fully opening ae"eral f:uudicles of Orchi, JlITllmid(f!i,. 
1 fouuJ i ii their ('('nlfL~, fully half-Wily down belln'cll 
the packets of pollen lind the \'isciJ Ji8(', UlIIUy pollen­
g-raiuB (eollhisting, na usual. of (uHr uuiled. gnl ius). 

1''''JIuo'lMIroattoll",nl/)_~e 
III{' abo.-ft lhidl ftuid. r,",l~ 
11Ol~1I·r;rai ... _th","nlled. III 
.. _ I ....... opoci_ 01 Urdi. 
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1',,1111 '~.el"{'!'l"HI II .... J.IOO<I 
'I"il" ..... "oo.,deol ti,e ro.telllllU 

Ind Itigma; rtl I r<)llnd In ooe 
olthHe.lI ..... l<o<I.dl.lill<"l .... IId"'1.-
.hi(!h~rl1.b"" .... diJ,o,.1 

ita nlnlllily) .• ,~tll,4 ......... ~ 
_ld_ p""'i1dyba<f''-'n 
• .., ....... "1 Ibe _kllnm (If 

.tigm.. 1"...'M ... t. ........ ldi. 
t ....... leYld"il<.'e.l.ol(lll ... ooldt... 
.upeo1luou .. 

The Comolete Work of Charles Darwm Online 



CtI.ll'.IX, 2Gl 

lying quite ioose. These grains, from their embedded 
position, could ne\'er by Illly possibility hll\'e been left 
on the stigma of a flower, and were aUsolutely uscless. 
Thwc who can l-.ersuade themselvcs that purposeless 
orgnns hare been spccilllly created, wilt think littlc of 
this fuet. 'l'bose on the eontnlfY, who believc in the 
slow lI1odiflcatiou of organic beings, will feel 110 

surprise t liM the changes have not always been per­
fectly (!lfccted,-tilut, during aud after the mUIIY 
inherited. stllgC!! of the abortion of tho lower Iwllcn­
gnlins amI of the cohesion of the clastic threads, 
there should still exist II. tendency to the )Jroonetion 
of ;\. f(!1l' graill3 where they were originally developed j 

and that these should conseqnently be left entangled 
\\-ithin the now united thretuls of the enudicle, They 
wilt look at the little clou{ls formcd by tho loose 
Jlollen-gl1iins witbin the caudicles of Ordu'81npamida7is, 
as good evidence that 1111 (larly progenitor of this phlllt 
ha(1 pollen-masses like those of J~pipllctis or Goodyera, 
!Iud thut the grains slowly disIlPlJe!H"cd frolll the lower 
purts, lelll-ing the clnstic threatis naked and rea.dy to 
cohere into 0. true candide, 

As the candide plays fin imllOrto.nt pfirt in the 
fcniliiIRtion of the flower, it might ha,'o Leen deve-
101~1 from one in flo nascent condition, slich as lI"e see 
in Epipn<:tis, to uny required length merely by tbe 
continued presen'ation of mrying incremcnts ill its 
length, euch beneficial in relation to other ehnllgcs ill 
the structuro of the flower, (\lId without My abortion 
of tho lower pollen-grains, But \1'0 nUly conclude 
from the facts just given, that this has not been the 
solo melllls,-that the candiclo 011"08 much of ilslength 
to suell abortion. 'l 'hat in somo (!asos it has subse­
quently been largely increased in lengtll by nalnral 
sdc<:tion, is highly probo.ble j for in BORaoo 'peciosa 
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the caudicle ill actually more Ihan Ihriee R8 Illug flIlllw 
c1unb"'llt.'1I!Klllt·n-llla&leS; and it is highly imlJnJboLle 
Ihat So I('ugilly a Ill~ of g,,\in~, 8li~htly l't,lwring 
tHgclllI' r by the lIi<\ of elMti,' thr(;lv\s, should ewr Imve 
(>:o.: lst('(l, ns nil insect could nut hn,·c safely trunsported 
und npplied n ma:!S of liIig 8hfll)(l ami size w the 
sIig-nUl \Jfulloth('r !lower. 

\\'{J have hith('rto oollsidert'd ~r.ldlltions ill the state 
of th(· SIUll(> ofb"Uli. '1'0 anyone \lith more kno\lledgt' 
Ih,lU 1 1.108>iC!IS. it would be all int.:retuing 8ubj{,(!1 to 
Inwe ,bt' grwlations LcIlIL'I'n Ih(· lM·v·t·ml species and 
groupe of SI)CCi\'S in this grmt IlIld d,~·ly-("Onllected 
onlrr. Bnt tn milk(> II perfect gmllati"n, all the extinct 
fvrms \lhid} hnrt' en" existt'(l, nlung mnny lilies of 
~I(';;ccut eonv-crging to the eummon I'r..genitor of the 
group, 1'0uld hl\ve to be cdlk,<l OOck into life. It is 
dUB to their absence, ami to the ('(In!!(.'qtJent wide gaps 
in the 8Crie~, that we are enuLIc...\ to Ilivide tho exist­
ing species into deflnable groups, Sill'll a!l genera, 
l!lmilie~, and t,ibe~. If there IiMI bN>n nQ (lxtinction, 
th('re \lQuld st ill haH) been great iin('8 or urolleh('S of 
81)('('inl d..,\-el0llm(·nt,-the ralillell·. for instanC(', \\-ollld 
still June Ix-eu diatinglli"hahle R8 a grrot body, from 
the ~r('l\t body of tbe 0llhn'It'; hilt all('ient nnd inter_ 
IlIl .. liate rorm~. H~ry differeut tlrobnhl~' from their 
pr.:"'·lIt dC8e('udallts. wouM ha\-e rendl'rcd it uuerly 
illlpo-,_.ibio to 8<'pllrnte by distinct ('linrnctel1l tho one 
gf(·"t body from the other. 

I will V('lltnro Oil only a fell' more f('llInrk~_ Cypri­
Ix·diuIH, ill u'wing three 8Ii!!:lnfl~ d,·wlupl'tl. nnd there­
for.· ill n(lt posll(~ing l\ rostellum. in hal'illft t,,,) fertile 
Ilnth t·J"S \lith n large rudiml'llt of n thinl. nlill in 111(. 
6Ll!('of ita pul\ell._msH ,mlllan! "fthr order \lhiisl 
in n !>impler or more gell(·r.lli&~1 Cf)uditiun .• \postn:;ia 
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it a related genu!, placed by Brown Ilmollgst the 
Orchidere, but by Lindley in a llllnll distinct family. 
Thcso brokcli grou ps clo not illdieate to us the 8lmeture 
of the oomlllon pal'eut.fvrm of 1111 tho Orchillea', but 
they 8Cn'e to ahow the probable state of tho order in 
nncient times, when none of tho fOfms hnd become so 
widely differentinted from one nnother flild from other 
plnnts, ~s uro the existing Orcbid8, l'8peeinlly the 
\'nlldero fUH! Ophrcro; and whell, oon.scqnently, the 
order mnde a Ilearer approach in nil its ehnmcters. 
than it dOC!! /lot present, to such allied groupB iU tht' 
)[lI.rantac.!a', 

With I'CIIpeci to other Orcbids, \10 can 8(IC that an 
ancient fonll. liko one of the sub-tribe of the Plelll'Q­
thallidre. &Ome of \I'hieh bal'o "'axy pollen.maMCS "ilb 
1Illlinutecaudicle, might hn\'o gi'en ri8(', by the (,Iltire 
abortion of the CIludide, to tho Dendrobil", Rnd by all 
illcrcaao of tho caudiclo to the EpidcudrclC. Cymbi. 
dium shows liS how simply a fo rm liko 0110 of our 
prc!K'nt Epidcmlrero (.'Ould be modille<l into oue of tho 
\rllll tloo.'. The Xeottere stand in nearly a simi lar relation 
to the hig-herOphrcll', which the EpidendrcfO do to tho 
higher \ 'andere. In certain gcnem of tho Nootte1(l we 
hlll'O rom poulI (1 1)()lIclI'graiWi cemellted into packets 
lIud tied tog<:thcr by c lastic threads, ""hich proje.;t and 
thuil form a naSo.oent CIludide. Bnt this caudide (toes 
not ]lroturle from tho lower clld or tho pollini"m iU in 
the Ophr1"'lt·, nor does it alwaya )lrotrud(l from the ex. 
treme uJlper cud in the Ncoucre, but !lQ1II(>times fit an 
illterme<liflto lel"e1i so that a tmnsition in this rcII])COt 

i8 fnr from iUlJ>ossible, In Rjl imnthell, tho bnck of the 
rostellum, lilloo with viscid 1ll11lter, is alone remo\'e<!: 
the front part iii 1ll('lIIbranou9,llIld TUllturcs like th(' 
pou('h.formed rostellum or the OphrelC. An allcient 
rorlll oombining most of tbe chamcten, but in R less 
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tk'n'loped state, of Goodycra, EpilW!tis. and Spiranthes, 
nil lllcmbt>rf! of tho Xoou{'"te,oou ld by furthcr Blight 
modificntioliil hal'l! gi"oll birtll to the tribe of the 
Ophrete, 

Jliinll~' any qlle..tion in Natnral llilltory ill more 
I"a/-:ue 8nd difli(-ult 10 aUlIlI'or thRn ,,-hat formll ought 
to be coliliidcl"(,<1 ft3 the highest in a large groujl;· for 
nllartl well adnptcd 10 their l"onrlitioll8 of l if('". If we 
look to SUl"(;('oISil"t~ Illodifi(,ation!!, with diffcrt'nliation of 
partil alld t~m-~''tlu{'ut compi('"xily of IItructure. ftII the 
IIlandanl of t'"O"lUll)fI.risoll, the Ophl"('f(! 811d \ '8udCftl 'Kill 
.. 18nd th(' hight"'l among th(\ Orchid(!fe. Are 110 to lay 
much ,treM (,II the size and Ue8Ulyof Ihe f1o"l'r, and 
on the size of thu whole plnllt? if 80, the rnlldero are 
prt'-emincllt. They hnH~. nlllO, mtller more romple.!: 
poliillillo, wilh the l)()lI(,IHnll8:;(!8 often re<hl(· .. '<:1 to hro. 
'I'h(' 1"()81elluIn, on the other Imnd, hM appru'('nlly been 
InOI"('" modifil-'d (rom ita Ilrirnonlilli stigmatic Ilature ill 
the Ophrere, tlum in tho ' ·and('te. In tho Ophrero the 
81nmens ef tho inner whorl fire almost cntirdy 8111)­
Ilre;me<!,-thcaurid_mcro rll(limenta of tuduuellu­
being alolle I"('tninCl:) ; and {"'cn thete are IOrnetimes 
IO!IL. ThCIIC iltalllCIl8, thercfol"(', b8\'e suft'erro extreme 
I"('(IUClion; bllt call this be considered as a sign of 
hi~lmeM? 1 8hould doubt whetber Rny mNnller of 
theOrchid('tlll oru('r has bf.cn more Ilrofollmlly modified 
ill ils whole 8truCLllro than lkmalea 'p«1'uo, ono of the 
Ophrefl'. So "gaill, within t11i8 .llaniO trille, nothing 
cun be Ulore l)(Irfcct than the oontrimllOOfl in Ort:lu', 
P!lNlmidali. for illl fortililltllioll. Yet fin ill·ddinod 
f( .... ling td l ~ m('- to milk tho mflgnificcllt YflU()C-aJ ft3 

til!'" highcst. When we look "'ithin this tribe ilt tho 

• TbPr"lM.caDdlb._abt. 111. 't:nl ...... k<-Iallp-O~~ der 
a..o:>-aoa .... 1111. di ... II""t;.« Orpa~bnI W~J,,' l!Ol>1, 
l.byl.,.",._ Il.G,BrQl:lal" 
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elabomte IIwcballism {or the ejcctioll ,,1111 trullsportul 
of the pollin ia of CHI>Uetum, lIith the ik:lIsiti l-e r0s­

tellum 80 wonderfully wodifie.-i, II-ilh Ihe sexes bonH' 
011 dililinCI Illtlllts, we lIIay perhafJI gh·e the pnlm of 
victury to IIIi8 g(>IIUS. 

:Ull.ny Orchills, oolh onr llIt1in, SIX'Cics ami tllC 
(>xvlic kinds cultimled in ollr hulhouSl.'8, 8(!('retc a 
copious supply of lIt'Ctar. 1 h"l·o found the honl-liko 
ll('daries of .\<-rides filled with IIlIid j allcl )Ir.lt.-xlgen<, 
of l"crl'lloob, iufonn8 mo that he haa taken en~lals 
of sugar of l'Ouqidemble si7.O from the lI('('tnry 'of .d. 
corlllltulII. The Ilcctar--seeretillg organll of the Orcbidere 
IJrc;I('lItgrcnt din:-rsities of structure anrl position in 
the '·llri()uJ gellem; but nre niIuOtlt alllllys situuted 
towimls the bnse of the Illbcliulli. JII Di!!!l, howcver, 
the postt'rivr sepal alone, and in Disperis the tllO 
Intend sepnls together with the inbclluUl, scereto 
Ilcctnr. III Delldrubium chnJf(llJl1um. tho ncctary 
ooll~isll of a slutllOIl- &lueer; in Evelyna, of two ll\rge 
united cellular buill; find in Bolbop/lylllllll ~pnum, of 
ilm('(linl furrow. I n Cnttleya the Ill'(:tnry I)('netrates 
the o,-arium. In AU9TftUlil ~uiptdllie it nttaills the 
aatolli .. hiug length of aOO,·e elc,·ell illchet!; but J need 
not. ellkr on further dctliils. The fnel, hOIl-e,·cr, 
shunill 00 recalled, that in Corynnlhes the nectlir­
SOC'rtting glnlills l)Our forth all nllUndauC<l of almoa\ 
purf' wllter, which drips into a buekct fornl!.'d by the 
di6tlll part of tho lnbcllum; and this 8<'Crel ion lICrvell 
to IJroYf'ut the beet! which cOllie to gnaw tho surfucc of 
thtl lnbelhun from flying fiway, nml thlls comp,els them 
to crawl out IhNugh the proper l)QMftge . 

• \Ithough Ihe 8l'Crction of llN!tllf is of the higbellt 
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im porumoo to Or('hidll by attmeting inMl<'ts, lI'ilich are 
indi8])(,nsable for Il1(',f~'rl iliiln lion of !IIoslef lh(l " lj('(' i ~, 
y<-t gllod fell.sonfJ cun be ll:08igned for tho lIelief· thnt 
lIC(:tM W/lS nborigilllllly nil excretion for tho 8Ilke of 
gdtiug rid of BUjll'rnUOIlS Illntter during the chemic .. l 
cllflllg:<'8 which gu 011 in tho tissll~ of plllnt8, cS]K'Cinlly 
\\h illit the 8110 8hiM's, The bmctere of lOme Orehidll 
hflXi' l«-'n el)S(-'f\'col t to &('Crete nectar, Rnd this cannot 
be (If Rny IISt\ til th(:111 for their r~rlililli\tion. :Fritz 
lllllll:r inforlll! me that he bM 8C('n 811Ch &eeretion 
from tho bmctNt' of lill Oneiliium in iu nntil'6 Bra­
zililln hom(', (Ill I\('ll f\~ frOIll the brnclcru Rnd from tho 
out~N8 of tho IlppN 11\'1'111 of n Xut,-lill, i\[r, Hodgen 
llil~ lIhij('n-t'<1 a ~imitllr "lirl COpiOll8 f!('('fl't ioll fro m the 
I)ft,;e of tho flulIl'f-II('(lundcs of ' -linilln. 'rho coluwn 
of .\ ,..ropern Rntl Gllngum like1\i~ 1"'Cfetes nectar,M 
})J'el-iolllliy Slilk'(l, but only mlcr Ill{' 1I0wl'I'l hal'e been 
impregnated,lull\ "hen 8ueh II(-'(:n,tion cou ld be of no 
liS(' by nttfReting in~('('U, Jt is in perre(·t ll000rdrlllee 
with tho schemo or Jl(llIlr(!, 118 work('(1 ont by nll. turll.1 
8('1('('liol1, that UUIU(lr (',,('reted to fl'C(' the sytlt('1Il from 
supecflur)u8 or injurious substances should be ntilised 
fuc highly llS('fui pllrpoSt'S.. To gil'e all example in 
8tl'ong eontl1l:lt lIith our l)reiI('llt 8llbjecl, the larne of 
certain be<-tlClJ (t:.l.-.sidu', &c.) usc th~ir 01ru excrement 
to mak(' an ulIlbrclill-liko 1)r()Wctioll for Iheir tender 
ood i ('~ , 

It lIlay be rememherrd that el· ideuoo WIlS gil'en in 
iha finlt chapter pl'l)\-illg thut nectar i ~ IlHer found 
II it hill th ... spur-like nt.'Ctll.ri~ of lIOc\wal Ipecies of 
OJ'{'hi.,l, bllt that Hlrivu! kinds of illll<'cl8 1~l1etl'1l t e 

" Tbi, ou!+'MM,1MM.M1r 1"j6,,..40'l. 
dl-.-,I '" my .. ,.k 'On the t Kurt, 'l'~brtdle Uedellt .... X 
111',..,.."01'('""",.,,,1 J:l,lrr,·rtr..... de. X~kblrltu; 1833, I) 28. 
I'"'' in Ibe \'''S''\al,l~ K,.,gtl"m,' 
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tlie tender inner OOtlt with tllcir proboscides, lind suck 
tlie fluid contained in the inter-cellular spaccs. 'rhis 
conclusion hIlS been confirmed by Hermann Muller, 
lind 1 hl\\·e further shown thllt c'·en .Lepidoptera are 
IIble to penetrate other and tougher ti.s.sues. It is !HI 

interesting caso of CD-adaptation that in all the British 
species, in which the llcctllry does not contain free 
Mctar, tbo viscid mntter of the disc of tbo pollinium 
requires i. minute 01" two in order to sot hurd; and 
it, would be nn advallt.lge to the plAnt if insects were 
delayed thus long in obtaining tho nectur by lun·jug 
to puncture the nectary lit seH~rol points. On the 
othcr IUHl(l, in all the Opllfcre which Illwe nectar relldy 
stored within the nectary, tho discs are sufficiently 
viscid for the attachment of the pollinio. to insects, 
without tho matter quickly setting hnrd; and there 
would therefore be no advantage to these plants in 
insects being delayed for a fOil" minutes wlliht sucking 
the flOIl"0I"S. 

In the Cuse of cultiwted cxotic Ol"chid~ which lmve 
/l nccllIl"Y, without /In)' free lIectar, it is of course 
impossible to fecl /lbsolutcly Slife th/lt it would lIot 
cont.".in lilly ullder more mlturil.l conditions. Nor hill"e 
I made Illnny compamtive observations on the rote of 
the selling hard of the "iseid matter of the disc in 
exotic forms. ~e\·ertheless it seems that !lOme Yandere 
are in the suille predicament iIS our British species of 
Orchis j thus Calollthe ma.tUM h(L~ I~ ,·cry long nectllry, 
which in 0.11 thc specimens eXlunillCd by me was quite 
dr,. illtefnlllly, and was inhabitod by powdcry Cocci; 
bilL in the int.ercellular spaces between tho two COllts 
t.llcl"c WIIS mlldl fluid; and in this species the 1'iscid 
lllllHer of the disc, after its smfllce IHui OOeu rlistlll"bed, 
entirely lost ils adhesivencss in two minutes. J il an 
Oncidiulll the disc, similarly distllrOOd, became dry ill 
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on~ minute and a half; in all ()donlojo\'hk>:lllill in (11"0 
minu(t'l; amI in neither of thClle O".!Jitl, 1I"lUI there 
any frte nectar. On the other hand, in _·bgraltillft 
_/uiJHda!e, lI"bieh baa (ree ll('(:tllr ~h.l1'('(1 within Ibe 
101l"t:r eml of the n('(:tary, the di~ of the l)Ollinium, 
when f{'mo,"ed from the plallt lind "i1h i13 lurfa(:e 
dinurbcd, Wll8 strongly aJhC$i,"o after forty-cight 
I'OUN. 

&rw.uJlllu leritiJuliru o/TeN II. more cnrioul el\Se. 
'I'hedisc quiu·l();lt iu ,'i.seidityand 8d hard in less 
lhall throe minut('s" H{,lIee it lIIip:bt hOl's hoen ('x­
IJeel<'d that 110 nuid lI"ould bal"e I.k"t:1I (Olll)(\ in the 
1I(Io('lal')', llUt only in the intelC('II11lar 8))ft('CI; ne,'er­
thel{'i!.:i Ihere 1\"8.11 fluid ill bolll plAC("" Ito) 1lull here lie 
hal"e i.Mltb colldi tiollll comuinoo in tht' IIIlmp fluwer. It 
is Ilrobable that insec13 would IOm('lim{'fl mpidly luck 
the free nectar and negl('(:t that l).:tnl'en tho two 
COOlJ; Lut {""ell ill tbis ensc 1 strongly suspect that 
they 1I"0uid 00 de.layed by a totlllly Ilitrcren t means 
in IJucking tho free nootar, 80 M to allow the viscid 
IIllltter to sct bard. In thill plant, tho lal.Jelllllll with 
it. 1i~lary ill an ertraordinary orgill!. 1 ,,-iabed to 
hal'e I.ad Ii dra,,-ing made of it. structure; but (ound 
tbnt it \13' &II llOpeleu fLII to giH~ a dra."in~ of the 
wards of a oomplicuted lock. Erell the .kilful &uer. 
,,"jtb numeroua figuretl and ~tiou8 on • large scale, 
bnrdly makee the Rtructure intelligible. So oom-
1)licaled is tbe plISl!f.Ige. that I failed ill repeated 
ftltemptt to pew a bristle from the oUl8ide of the 
/10\\(:1"' iutu the nootary; or ill Ii I'("-ersed t1irectioll 
from the cut-oll' end of the necLlry to tbe ou13ide. No 
doubt an illaeet ,,-ith a "olumarily flexible Ilroboscis 
coulll ))lW it Ibrou;..:h the I~g('~, flntl thua reach 
the llcelar; but ill e/Tooling this. !IOlIIe delay would 
be caul!l...J; and time lIould be Ibull allo'llOO (or the 



ClIriOlllllKl\Ulf(' viscid disc to Lecoma accurdy cemcnted 
10 an inK~t'l hewl or body. 

_\.8 in E pipRctis the CUI' at the base of the laLdllllll 
ser\'etI 1\.8 a nl'!Ctflr-J'('C('ptacle,1 eXIKlCted to lind ,IUlt 
the allaloguu.;! CU pll in SUlIlhoPI'ft, Acrop('nl, .f.:c., I'lluid 
8Cf\'C (or the Mine pu rpoec; but I cou ld nc,'cr /lnd 
II drop of n('(:tar in them. _\econling. 81$0, to )f. 
Mcnicrc fl n.l )Ir. Rcou- thi ~ is new'r the ell8(' in these 
~n('nl, or in Gong-oro. Cirrh~ft, a nd many othertl. In 
(;Qtrut/um /ridenlalllln, and in the ("lOille (unn )Iona­
ehrlllthus, we see th:u the UpIUnl('(1 ('UP e\lllllot 
possi Lly \l('f\'C 1\.8 a neetaN'Ncptacle. \rhflt then 
attmcts insects to these fi o,,-ers? That they mllljt Ix> 
attmcted it Ct'rtaill ; more etllK'Cililly in theca@(' oH'ata­
setum, ill ,,-hieh Ih(' IlCXClI 811lUd on IK' I'lfImte Il l>lJlt ~. In 
mfllly genem of Y,llIdcro thert' is no trllce of lilly I\('eillr­
ilCCreliug OrgllU or rcccptnc1e; but ill nil thcso eflSCs 
(liS fllr 1\.8 I hn,-e 8C('n), the laLellum is eilhcrthick fi nd 
fleshy, or is fu rlli .shcd with cxtmordinllry ('l(Cr('!o('CIl('('i<, 
ns in tho gcnc r'l Oncidiulll nnd Odolltoglossum. Tn 
Phallf!nlJl'"' grdndijora there iii II cn rious Ilm-i l-!!hlll)cd 
llroj('(:tioll on the lflhdhllll, with t1l'0 tt'ndril-likf' pro-
101lf:UtiUlls frt,)m its extremity wllil'll turn loado1(lnls 
find Ilppilfcntly ,,-'T\'C to guard thc sid('! of tht' anl il, 80 
thllt in~.'ctll would be forccd 10 8li~ht 011 il~ crolu\_ 
£1'CIl in Ollr Brili~h CepJ.(llt.lllthmJ, grandijorQ, tbe 
ia lx>lhlln of IIhieh ne,'cr eontainil nectar, th<:ro flrc 
orangl'-Cololl red riLs fllld \Jllpillle Oil Ihe inller ~urfacc 
II-hieh fM'(>8 the colullln. III Clilulltht' {Rg. 26)u c lusler 
of odd little sphl'ricnl Wllrts projects from the labellum, 
alld there is an c:< trcmcly 10llg Il('(:tary. which does 
not include neclur; in EIIIQ/,llia nrjdj. thc ahort nec­
tary it equally dt'lltituic of nectar, and the IlIbellum 

··D"netiDUoI.S<>e.d.~· .. n(~,'IOrn.li.I~,p,3.)2. 
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ill co,'ered with JongitU\liunJ, fimorinted ridges. I n 
!I()\'cral species of Ophrys, there tire two Bmnll Blduing 
protuberaucell, at the ba!l() of tho InbelluUl, hclH:Rth the 
two disca. lnnnmerable olher cases could be added of 
tbe p~nce of singular and divcrsified excrescences 
on the labellum; and Lindley temark1l tlUit tbeir use 
is quito unknown. 

F rom tho position, relatively to tho , iseill Jiscs, 
which the!l() Cl:cresceIlCC!i ()()('upy, and from the ab!leuce 
of any free nectar, it forlll('rly seemed to me highly 
probable that they afforded food and thus attracted 
either Hymenoptera or flower-feeding Coleoptera, 
There is no 1U0te illhercut improbnbility in a flower 
being habitually fert ilised by an inscet eoming to 
feed on Ihe ltllx>lhnn, than in 8('('{!s beillA' habitually 
disscminated by birds attmCI('(i by the sweN I)ulp in 
which they are embedded. nut 1 am bound to state 
that Dr, Jlcrcy, who hnd the thick nnd furrowed 
IllbeUullI of a WarteR Ilnnly~1 for mc by fNlIlcnlntion 
m'el" mercury, fl)lllld that it ga\'o no ('videllQo of con­
taining more AAcchnrino matter than the olh"r ])('tliis. 
On tho other hand, tbe liliek IlIbcllnm of Cnta8Ctlllll 
alid tbo bfu!c8 of tho UPI)Cr pettlls of jl{OTlllode. il}IIM, 

have II. jlightly sweet, "Ith('r pleasunt, ami nutritious 
I<.lste, NC\'crtlleless, it \\-118 a bold 8])('('ulntioll that 
in!J('Cts were nUracted to tilt' flowers of \'lIriou9 Orebids 
in order to gllnw tho (lxcn'>I('('Il('(.'8 or OthN ]WII"i.s of 
their lube-lia j IIml few thinf!"~ ha\'e giW"lI me more 
8ftti~factioll thllll tbc full oontirmation of tliis \'iew by 
Dr, Criig('r, who· hilS f('1lC8.tedlr witn<"l'l('(1 in the 'rest 
Indies humble-Lcea of tho g('llus Ellgloss/l gnu\\ing the 
lnbdlum of Catnsctum, CorYl1uthes, Gongo"I, fmd 
:-:tallhopea, ·Fritl'. lhiller alilO hftll of tell found, in 

··Joaru.UnQ.tiuc.u....'ltIGf,roL,·iii.r- 11!9. 
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Routh 13mzil, the IllOminenOl'S 011 the lab(>lluIII of 
On('idimn g-E11Il\-el:l. "-e are tbus ('1lII1Jl(~l to under­
stand til(' IIwaning of the \-llriOIl~ ('xtmul1linary ('Il:~t5 
anrl llrojections on the labellullI of many Urdlid!l; for 
tht'y innuiab]y stand in 811Cl1 Il II()sitioll that ill~('('i~, 
whilst ,e:nn"illg thelll, would be 1I!11l()8t !111M to tOllch 
the 'iseld di8C80f the l)()llinialllld thus remove them, 
IlftNw,udll ('iT<.'Clillg the fertilisation of flnother flower. 

1I0vt;11ESTS OP TilE POI.LI!ro'I.\. 

'rile pollini&. of many Orchids undergo Il 1II0'·cmCllt 
of dCllression, aftcr they ha\'c be<>n remO\'ed from thcir 
places of atlfIChlllcnt and ha,·", been Cl:11OIied for a fcw 
llOCOndll to the air. This is duc to thl' {'OlItmclion of II 
portiOn,lIOnlctilll('8 to· llll exccedin~ ly miuutt:' I)()rtion, 
of tbo cxtuior 811nucc of the r~tcllum, "·hi('h rt'tai lls 
a mcmbnlllOUIL t'Ondition. 'rhis IIIcmbmnt:', ns 1\0 kilO 

St.'Cn, i8 1ikewisc IICl1siti,'c to II tOU('I,. &0 1\.8 to rupture 
in certllil1 tlcli ll ite lincs, In a ) IHxillllrin the middle 
pilrt of tho lX'<li('(!l, and in Jhk\l(\rin Ihe wholo I\rlllil­
like 1)I>(\icd oontrucl8. The poillt of eOlltrncti')I\ in nil 
tho olh('r CMeII &eell by 1111', is (·ilhfor do;;e tn thl' 
surf,\('(' of attachmCllt of tho caudid!' In the di>:\C, or at 
Ill(" puint "Il{'re Ihe pedicel is uniu>(II<J tht' di..e: but 
both tho di;/(! nud 1Jt'<iieel are parIs IIf Ihe t':\tl'ri .. r 
8unll('(' of tho rostelluill. 111 th\'>;(' T(·lI1nrk~ I do not 
refer 10 tho mon·menU ,,-hidl 11ft' ~imJ!ly Juc to Ibe 
,'lnsticilY of the pedil..'t'I,1l! ill the Yll1ul!'fl.'. 

The lonA" IItmp.fofmoo disc of Oymllafleniu ((jIlO]"M 
iii well ad'lptel:l to show the lIl('('hfll1i~rn of Ihn mOH" 

lI1ent of dCpfl'SSiun. The whole p"llinium, ooth in its 
upright lind dt'pJ"{'sscd. (but nol cllolldy II!-Prt"<r;(>(1) 
l)();Iitiol1, hIUJ lJt'<..1l II.hOll1\ (I'. 6:» in Ii;:-. 10, The di&" 
in iu unoolltt"aCtoooonditioll wilh thce$uolidc remo\'C(I, 
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is seen from abm-e highly magnified in tho upper of 
tho two adjoining figures; Il.ud ill the lowor figure we 
ha\'e a longitudinll.l section of the IIncontrocted (lisc, 
together with the base of the attached and upright 
cnudiclc. At the broad end of the disc thcro is It deep 
crcscclIt.--Sh,lpcd depression, bordered by II slight ridge 

Fig.S8. 

l 

formed of longitudinally elon­
gnted cells. Tho end of the 
cnudiclc is aU!lched to the 
steep sides of this .depression 
and ridge. When the disc is 
exposed to tho air for about 
Ihirty seconds, the ridge con­
INWl!i nnd sinks flat down; in 

lli.., .. fGI~·;"(X)A(IJI-""L sinking, it dmgs with it the 
caudide, which then lies paruilcl to the elongflted 
Llpering part of the disc. If pl,wed in w»ter the 
ridge riscs, re-cleyating tbe Cll.udicIc, fllld when re­
exposed to the air it sinks ngnin, lout oach time with 
sOlllowllflt clJfcebled power. Dlll·ing CHc.\1 sinking and 
rising of tile caudicle, the whole pol1inium is of course 
llepressed and eleYllted. 

That the power ofmov('ment lies exclnsively in the 
surface of the disc is well shown in the case of the 
I;Oddle-shaped disc of Dnhu llyramidll.li,; for whilst it 
was held under water I remo"ed tho attached caudicles 
and the lurerof viscid matter from the inferior surface, 
and immediately tbat the disc was exposed to the air 
the j)ropercontraction ensued. 'rhc disc is formed of 
several layers of minute oolls, which are best seen in 
sllccimcns that hal-e been kept in spirits of wine, 
for their conteuts are thus rendered moro opaque. 'rho 
cells in the flaIlS of the saddle nro n little elongated. 
As long as the saddle is kept damp, its upper surface 
is nearly lint, but when eXllOSeu to the air (see fig. 3, 
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]~, p.IS) the two flaps or sides eontriletand curl inwards; 
,}Od this cau8C~ the diycrgcnce of the pollinia. By a 
kind of contmction two ,alleys are likewise formed in 
front of the caudicles, so that the latter arc thrown 
for\1'nrds find dowul1'ards, almost in tho same way as if 
trCllChcs WCI'O dug in front of two upright poles, ami 
then c,Hricd on so as to undermine them. As far flS 1 
could pero::cive, Ull aualogous contrflct.ion callses the 
depression of the poUinia in Ol"chis'III(w.mlil. With O. 
/iil'eim, both polJininllteattaehed tOilsinglcrathcr large 
squ,lr{) disc, the whole frOllt of which, nfter exposure 
to the air, sinks down and is then separated from the 
hinder pi\rt by an abrupt step. By this contraction both 
pollinia ,He carricd forwflrds and downwards. 

Some pollilliil which b,ld been gummed on card for 
severnl months, when Jllaced in water, rose up and 
ilfterwlJrds underwent the movemcnt of depression. 
A frcs)! pollinil1m,oll being Hltcl'llntcly dumped und 
exposed to the ail', rises Hnd sinks SCl"crnl timcs alter­
IHltely. Jkt'orc J had MCel'tllined these filets, which 
show thnt tho 1!1Ovcment is simply l'ygrometric, 1 
thought, t1lOt it Wag It vilili actiou, lind tried vapour 
.)f chloroform ond of prussic llcid, Ilnd immersion ill 
lnudunum; but these rellgents did not check the 
1lI0\·cmon1. ~en~rtheless, there fire some diflieulties 
ill ulIticrstlluding: ho\\' the mo\'emcnt can be simply 
hygronl£!tric, 'fhe flaps of the saddlo ill Orchis pyra~ 
midldis (soo fig. 3, D, p. 18) curl completely innards 
in uille seconds, which is a surprisingly short timc 
for mcre cYllpomtion to produce Iln cfr~d j- and the 

• TllafncttlOO"lIotnowBppear awn "r i>tiI"'twliI8nn(ltlntwi"til 
~mG "')'"l'J,d.jllga.;itr,r",etly wbenupo.OOIltotlry .. ",l<I"J"puir. 
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mO\'elll('nt ii!lIl'parcntly due to th(' tlryingof tht' under 
.8ufface, fIlthough this is row'f(,<1 ",ilh a thi('k 1a,-cr 
Hf viilCid matter. '1'he l"llh"<'~ howel·cr. uf Ihc sadd lc 
mip:bt ~)ml' slig:htly dry in tht' lIill(' !IO,'\'\'II\I,. When 
11i(' IIIlddlt,-forult .. 1 di'4C is pl8("f,<1 in spirilll of II-ine it 
("ntracts tllt'rgt'til'nlly: and thii! is probe.bly dne to 
th(' attrR("tiHII of llloohol for wflttr. Whcn f(·plac«l ill 
WMt'f il "III'US f1 ..... nill. Wh('th('r or 1I0t thc colltrnctioll 
iii wboll~ hygromdric. Ill(' mon'mcnt/J ar(' adlllimbl~' 
I"f'gu lah .... 1 ill (;arh spe.·j(--I. JO Ihat the polll'lI-mas.;e;l, 
when IrnIL~I'Ort( ... 1 by ill~'f'h (nlUl flO~l'r 10 floll-ef, 
'IMlime a pml't'r JlOtiition fur ~Irikillg the BtiglllRtie 
!:IurfaC('. 

Th("S(., \'uri()us mo\·elllelll~ II-ouhl be (Illitf' useless, 
unless tht' pollinia were !Iliadit'd in a 11IIirurm p(. ... itioll 
to the ill!l('('hl II hidl \'i~it the flO1lrtl1l so as to 1)(' allm)"s 
.iirt'Ctro ill Ih£' SlUlle mRUl1('r nfl(>r til(' mUl-Plilellt of 
.It'llrc:Bliiull; antI thisllf('('!l~iIRll.g Ihat Iileill&l.'cusiloilld 
1.11' fo"-'('(I to \'i~it the floll<;rs of tho 8Rllle speeit'!l in 
tl. unifonu IURuner. li enee I must lIRy II ft'll words 
.m the IK'J)(II~ awl pctal!. 'l'heir IJrimnry funclioll, 110 

.I.mbl, is to P"lt{'('t the OI'f!1'IIi1 or fructificatiun ill the 
IlUd. .lfler fhc flower i, fully el:fJIllldcd, Ihe upper 
""poJ anti two IIlll)('r petals OflCIl continu(l tilt' IIRIlIe 
omce. WI' enlllll!t tloubt that fhii! PfOtt,<,ti"lI i, of 
"""'ice, 1I11CII lI-e IIf'6 ill 81£'lis the 8('1)(11, JO 1I('IIIIy re.­
"Iosing alld f'('protecting th!' fioll-('r BOIIlI' tim!' niltr itt! 
"X"Gllilioll: ill 3lwe\"allia thl' "'·p"b are pennallently 
';ul.lrred tO~t'ther, witb tllO little willdow, alolle ll:ft 
"111-'11; 81111 ill the 01)('11 amI exposed ft"IIt'1'I of 1101-
I~lphylhun, thc mouth of tho stigmatit' ('hnmber 
nftt·r a tinlf' dOllt'S. Allnl(l~OUiI fRt'ts 11 ith rt'~I)('Ct to 
" alaxi!<, ('ephn)Rnthern, .h., coultl be ~in·n. liut the 
hood f<lnllt~1 hy Ihe ul) l)('r 8(»)8\ alld t1l0 uIJIl(·r 1l(:lals, 
Ix.,.id~ affording llfOh.'Ctioll, c\'iuClJt1y formil a guide, 
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oompelling inst'('ts to ,-isit tbe f1o,,"l'n in front. Few 
persons now doubt tho corroctn~ of C. K. i"1)~ngel'!I 
yie",'.· that tbe bright ulld COIlIlI)ieIlOIlI colours of 
f1o,,'Cl'll8efre to uttr8ctill.'leets fromadisliule.'. Kel'cr­
tbelesg 8Omo Orchi,Jg hill'o singulllrly inooulIllieuoll!l 
Ilnd grN'nillil flowers, perhaps in order to ('8C1I1)C some 
danger j but many of these nrc atrungl)' scented, which 
wOllld Niulilly well sen'o to nttl"llCt insects. 

The 111 bellum is by far tho most importllllt of the 
external el\\"olopes of tile flower, It not only sccretes 
nCCUlr, bllt is of ton mod.elled into l'flriou~ly shllpt.'<1 
r<'OCptll(·I{1I for hulding this fluid, or i. itaclf reuden'tl 
Illtrlloc(i,'e., IL!! to be hrtlilwed by iu!I('C1s. i..."nl{'$S tho 
Howen "'ere by lOme mCllIU rendered attrnctin', most 
of the spoci<'S would be cursed with peqX:tlla\ sterility, 
'1'he Inlx-lium always st8mb in frout (Jf tho rostellum, 
and its outer portion often SCf\'<'S liB II I(Ulding.plnec 
for the nt'{'easury yisitors, JII Epipd(~ti. paillurn this 
plirt i, flcxiule lind clastic, and appllrently COlli pel!! 
insccts in rC'tN'llting to umsh against the TOIitciJUlll, 
In Cyprill('(iimn tho dbtnl portion is f"hled o\'er like 
the {'lid of II sliPI)Cr, nnd CO!llI)Cis inSN"U to cmll I Ollt 
of til(' fhllll'r by OIlC of two special Il/l.~"'Igee. JII Ptero­
IItylis and a ft,w other Orchids the lol.i.M'lIu!ll i. irritahle. 
80 that "Iwn tt)U{'hf'(1 it shuts the fI()II"{'1". lC'twing only 
a sing-If' j"\l>3/I/tC by which an in'M'Ct ('nll ~upe. .In 
:'pimlllll\""lI, wiuoll th{' f1oll'er is fully matlll'f',lhe eoimnn 
mOH'8 frllm lim laiJelluUl, space i.M·ing- IIIIIS left for 

• Tilt. .'>1hOl"'. e,,,i,,.. • .m,k, 
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the introduction of the polien-mllSSCs attached to Ihe 
probo&-is of a humble-bee, III MQrmode, 1'!fllea tho 
lubellulII is perched Oil tho summit of the column, 
and herc insects IIlight and toneh n scnsith'e point, 
causing- the ejection of the pollen-musses, The la­
IJcIlUin is oft('11 deeply channelled, or hns guiding 
ridges, or is pressed closely ugninst th~ column; und 
in a Illultitude of cases it appro.lellCil closely enough 
to f('nder tho f1o\ler tubulur, By these se\'ef1J means 
insects are forced to brush against the rostellulll. We 
must not, howcver, suppose that every detail of stnlC­
tuJ'() in tho labcUum is of IISC: in some instances, as 
with 8areallthu~, its extraortlinary shape seems to be 
partly duo to its deyeiolJlllent in close apposition to 
the curiously shaped rostellum, 

lu Listera QI'Ilta the labellum stands far from the 
column, bnt its brule is narrow, so that insects are led 
to stllnd eXiletly beneath the middle of the rostellulll, 
In olher elll;CS, as in Stanhopca, l'halll:Il011sis, Gongora, 
&1'" the lllbelllBil is furnished with upturned bnsal 
lobes, which manifestly act itS tlltenll guides. III some 
Citse~, IlS in Mltlltxis, the two upper pctHls nre curled 
l!ackllunls so IlS to be out of the W.ly; ill other CIlSCil 
IU in .\cropera, MRMie\'ullitl, und some Bolboph)lhuns, 
th;'~' IIPI)(:r petals Jl!ainly sen-e IlS laternl guides, com­
pelling in9C('ts to ,"isit tho /lowers directly in front of 
the r(lStellulll. 1n other cases, \liugs formed by tho 
IIHlrgillS of Ihe clinandrum or of the column, sen'c lUI 
ISIlt-nll guides, both in the "ithdrnwul of the pollinia 
und in thcir slIbi;cqU('lIt insertion into Ihe stigmatic 
cnl·it)'. So thnt there call be no doubt that lhcpctais, 
sopals nll(l ruJimclltnry anthers do good sen'ico in 
sc\'(,1':I1 \\"a~-s, besides allording protection to the bud. 

The final end of tho wholo flower, with all its ]lllrts, 
is ihe production of sced; and these aro produced by 
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OrchidA in VfI.!It prvfll!ion. ~vt that luch l)rofu~i()11 

i~Anything to boo!to(j (ur till' 1II'OIIuciion of an Illmo"t 
infinite number o( K'Cd" or eggs, iit III1\1Ullbtol1l)' II. Rign 
of lownCilll of org!lni~,tioll. That II. plant, uut bt'illg 
All 811111181, RhOll1!l eacape extinctiun, ehidl), b), tht, 
Ilrod.uction of 8 Vtut ullmber 01 IJOe!h or IIC('(lIing~, 

show! a poverty of contri"IUl(,(" or a want o( I§ome 
fitting protcction 8gl,inst uther dangen, I W,1oS curiulI~ 

to estimatA> tho number of Sl'Cl"b pnxlUL'«1 b~' some 
few Orchids j 80 1\001. a rilM! eall$lIle o( (kpJw.lunill~ra 
gN"fII.iijloru, and armnged tbe !I/..'C<ls 011 a lung ruh..'d 
lino f\.S ~lulIl;ly 1\1 I oould in a narrow hillock; "lid 
then counted the aeed8 in ,\11 accumt('ly mea!lurcd 
length of one-tenth of all inch. 111 this lI'ay lh(l CUll ' 
telltJj of tho cap8ulo wcre estimated. at60iO 8QClis, ami 
I"(~ry fell of thege IIcre bad; the (our capsules iJ<)TII0 
hy the lIBIDO plnnt lI'ould ham therefure oolltaine11 
21,080 lK!e(ill. utimnting in the same manlier tho 
smaller lICC(is of Orclu', macuill/II, I found tho IllllulJcr 
noorly the same, viz" G200 j and, lIS 1 h"n~ often IC('U 

alxn'c thirty CApilules on tho same 1)I"nl, th(' tutul 
nmonllt wOlild be 186,300. A~ this Orchid is pcrenninl, 
and cllnnot in most plu.cCII 00 increllSing- iu !lllmber, 
ono lIC'Cd alono o( this large !lumJx,r yidua II. mature 
plant once in C\'cry fCII' yearl, 

'fa gi,'o lin idea. \\"hat W(' noo,·c figuft'll renlly 1U(,lln, 
1 "-ill bri('fi), sholl' tho j)OSl!ibl(' row of iUl'ft'll90 of O. 
'fMt1Jlat(l; an nCro of laud 1I"0uid hold 17-1,2-10 Jllnnt~, 
oocb ili\.\"inS" a space of aix incb!:d 111111111"(', and thi! 
II-ould be just Bufficient for their grouth; 8U thai, 
making tho fnir nllo\\"nnce of 100 hud JIt'C<ls ill ('lWh 
('ftjlSul(', all nero 1I"0uid be thickly clothed by tbe 1)1"'0-
geny of II lIingle plnnt. At the sarno row of incrt'Me, 
the gmndchildren lIould co"!:r n spacE:' slightly cxC('('(I, 
ing the island of AuglCSC'il j and tho grcllt graud-
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ehill\r<!u of" liugle plant would nearly (in the ratio of 
17 to> 50) cioth(' \lith one unifunll g~n carpet the 
entire Burftl('(' of the l.a.nd tbroughout the globe. But 
th(' lIumoc'r of I!ee(ls produC('I\ by Oil;; of our oommon 
British ol\'hids is RS noth ing compared to thllt of IIOlle 
of tll(\ exolic kinds .. Mr. &olt found thllt the caJllllle 
of nn ACl\lp<:m contained 371,230 1H.'Ct\,; an(1 judging 
from the nUlul.ocr of flowers, a !l.ingl(l plllllt would some­
tim('fj yidd nbont 8C\"enly-fonf milliom· of se«ls. 
Fritz :Mullcr fOllnd 1,756,440 8('(.'(ls in a. single capsule 
oC 1\ llaxillariu; alld the same )Iall\ IOmNimC8 bore 
IUllf·o.·do1:en Incb capsul('8.. 1 may add that by 
ooulitilig tbe packets of pollen (one of which W8.!l broken 
up ulI(h:r tho microscojlt» I f'Stiumteti that tho number 
uf IKllleu-groin8, each of which emits ita tube, in a 
Binglo rmtber of Ort'hiJ ma.3CU1I' was 122,100. Amici­
ClI tirMted tho number in O. fIIorio lit 120,300. As 
th{'1!6 two species uppareu tly do IIot produce more 
~{'(-d tiuln tho allied O. 11!(.culata, II cllptmlo of which 
(.'\mwilll'd G200 8C«ls, wo BOO thaL thero nre abont 
twenty Jlol1t::n·gmins fo r etICh (1\'\1 1('. A{!C()rtiillg to 
this standard, the number of poll<.-n-g-raills iu the 
'IIIth~r of 0. siugle Oow('r of tho :\laxillnrin. which 
yi{'lded. 1,756,440 seeds must be Ill'O(ligi<lllS. 

What checks the unlimited multiplicatioll of the 
Orcbid<'lrl tbronghout tho worM is not knowu. T he 
minute I('('(ls "-ithiu their light eonts lire well fitted 
fur "idl' (\iBlH.'minatioll; iU1(1 ( hn\'(~ ae\"<:mi times 
{)1)Rf>r\·l~ 1 !M..'t~dliflg8 springing up in Illy orclmnl Qud ill 
II m·wly-planted wood., which 111I18t hilYll Ct)1Il0 frum II. 

l'<.)l\~i(ll'n".oIc distancc. 'fhis Il'RS etrpedally tho CI\S(' 
"ith bpiI'Wli,ll,lijolia; flllt! lin inSIIlII(,(' htU! Ut.'('11 n..'­
l ... ml(~1 by 0. good obscn'('r t of S{·edlillgs of tb is IJ ltlll t 

• " .. bl,"fh .. VfI!>tabl,· (.· .. 11,' t .1r.llfMollI'I .... ·Iob'.ll lO.l{. 
I,...waled bf lltoulrwr, p. 133. of !i;.1. , t."I..' T,·I.Ii. 1~"29, Po ;0. 
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IIPI~oflring at tile distancc of bct"t"(,11 eight awl {(,n 
lI\il~~ frum ony !l1~"C wllcre it grtW_ XutllitilslfUlll iug' 
the ostuni8liiug number of K'el:18 prodll('I.'(1 by Orcbid,.., 
it is Iwturil)us Ihllt thc~' are sparingly di!triblltt.J: fur 
illSIIIll("(I, I\pnt IIpl'enrii to be the !DOIlt flll'ollnlLleeountr 
in En:,.:llIwl for tho orner, and lIithin II JUile of IUV 
hou3(J nino gen('nI, including thir!(.'(·11 6pe~iej, gl'l.lll·: 
but of these OliO "Iuue, Orclu'. 1I!orio, is Buflkientl y 
abundnnt to make a conspicuolls fcalllrc in Ihe leg('­
tillioll; 81J is 0_ lIKU'u/aia in fl. 10;S(:r degl'N in 01~11 
wOO\lIntltl~_ )Io~t of the other SI)('('il'4, t hQu~h lIut 
d0;cning tv be calloo rore, nre sparillgly diiitriLull.J: 
yet, if their seed .. or seed1inh'S lIere not largdy d('-
81roy('(I.lloy olle Hf them 'IQuld illlll1eo-liuu-I~" oon"r tbe 
whole 11l1ll!. I n the tropiCli the SI~i{';lllre '-cry milch 
more IIl1men:ms; thus .Frit:l; :Uullcr fuund in Null! 
.uru7.il mon' than thirteen kiuds loelonginf(' to ~(:n:rnl 
genera growing on a single Cedreln tn. ... '. '\lr.Fit7._ 
g"l'raltl 11'18 c(lll('{'t\'u within the fIIdiu8 of on!! mik- uf 
tiydlll'Y ill _\u$tnliin no lelOS thnu six!~· t l\U 8p('(~it.·s_ of 
which fifty-s('l"t'n \\"('ro terr('8tri,l l. X('H'rthdcSll tilt" 
u(lIllht'r of iudiritluuls of Ihe Mille 81~'Ck-g i~, I Ix.licn-, 
in 110 ('"HUItT)" IICMly 80 gn'llt 8S Ihllt of ,"Ny Illtlll~" 
ullier plunu_ Lin,Ucy form('rly ,·StiuUlh.J Ihnt tbell: 
Ilere in Ihe wt,rld aLout GOOO 81)(,,-i"$ tlf Ort.hidl.'fl.. •• 
illcl\lflt~l ill 4;J3 j.\"1·u(-ra_· 

TIlt' nUIUOcr of tbe indh-idllnls ~hieh CIII\I,' to 
Illiltlirily ,10(":1 lIot SC('1Il to be I1t 1111 do.;dy dl"lcrmim-..! 
by the lIulUbt:r of st.'!.'!ls IIhieh cndl spt'(-it'S pfO(lucl's; 
!UlII this 'J(lld~ l,'l)ud lI"hen do!;!.·'y rt!inh'(l furms !1ft­

cOlllpnred. Thus Ophr!J$ II[N/er.t fl'rlilil!('lI it~lf nlld 
e,"cry t1OI\"l'r ProUuC('S 1\ cnp~ul('; IJUt tho indi,itiUlllli 
\If this spC<'il's nrc lIot 80 1lU111('roU~ in !loUIe pllrts of 

•• Oanleou-.Clu'Oo:11.<G2.!," 1(1'2" 

If'Th. om I f h" .. -, ...... 'n 



Ln~ln.nd lUI th()l<f' o{ O. mlilrijera . .. hich ('IUIIIUl {('r' 
l ili&o.' itselflllld iJJ illl l l("rf('Cl ly fertili.o;O(\ lIy iniKICu.. s, 
tJmt n hnge IJrol'cmiun of the flo"'(,111 drop ofr unim­
Jlregnnted. Op/1ry. IIr(l1Iijeraill fOllntl in Illr~61111In Lo:·n. 

ill I. iguria, yet HI'II,in,) t~timates tlull !lot more thun 
uno Olit of 3000 lIuI'I('11I produces A capl!ui(>,- :l1r_ 
Cht'( .... ·lllan 89.y,t lh"t "illi tbe X(' ... Z('IIlalld Pte~ 
tlyl •• trull.folia mudl h·~ Ihun a qu"rter of lil(' 110'11'1'1'$_ 
"hidl lire beautifully adapted for CI'O!:IIJ-ft,rtili""ltiull_ 
)'i,'ld calosules: ,,1l('T(·,1.9 "ilh th(' nlli('(1 AtUllltllII. 
,jTlcl,lirii, tit(' flo,,('rII fof wh ich eqllnlly 1't'("jIlire insect· 
ni,l fllr thei r fprlilislllion, IICH'nty-one eUl'lIulf'll Wt'r(' 
l'I'<)(hl('(·,1 by eij!ittY-1l('I'en /I<)lle1'!l; so tlmt Ihill plnnt 
mlllil produce All t·)(trnordillnry IImnberof IM~~III; nf'\'t'r­
thel€'U in mnn\' di,tricts it is notatulllllo"' nLundunt 
thll11 the IJIA.·~liIty l i~. )Ir. ,Fitzgemld, "ho in .\\ls' 
tmlinhll! particulnrlYlltt('nde<.11O thill8uilj(,(·t, 1'('lIltnk~ 
thnt Cl'ery /lo"er of Thelymitra oorTlea, 1"rlili~f'8 it~:-If 

Iintl prod uces n cll)Jlml(); yet it is nut tll'HriYlllll'Omml)\l 
M AcilWtlllU jorflicallu, "the majority of tho fiOIl"('N 
uf "l.tich nre IHlJlrodll{'tiw. PJl(fjlU !lrt/lldlfoli1~, and 
Galalltlut remtrijiJIia gfl)w in similar situations, En·ry 
/101lW of the I'llIIjlllt I)roduces seeUs, ollly ()(,(,lUionally 
0110 of the Calalllhe, let l'hajlllt ill rore lind Crullntbe 
comlllon." 

'r he frequency lIith ,,'hich throllfdlOut tho world 
members of vllrions Orchidoous tribes fnil 10 hnre their 
fiO"f'n fcrtilised, thoug-h these lire ex('ellcnl]y ('011-
structed for cl'U8S·f(·rtilisntiou, is a. remarkable faN. 
Fritz )hiller infonliS me thnt this holds ~'()O(I ill the 
hl)(Urianl foreslJ!: or l-'ollth ]3razil \lith mOilt or the 
I:pid('lId~, IIml with the gculls ' ·ani ll". J·'or instance, 

• 'I'lL o-no.z. IUn. 01<0- t T .... "....,LX~ .. 7_I .. od ' ".t.' 
pmbo,' "",,I i. 1'. 177. \"(11 "ii, 1 87~, I":1.l1. 
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h,· ,·j.ju:,1 n ,; t(' II here Yaui lla cn'{'l);! OH'r alm.~t He~' 
l TOC', lUll! IIhh"u~h the plil.l1~ ha.1 bnol'u cuH'n~1 with 
IIOII'CI'I, y<'t on ly two 8t.-etI-cnI'l<lull'i! 1I·<,rt.' protluc ..... 1. ~ 
aglii u lI'ith an Epidcmlrnm.233 fioll-('I'S ha,1 fulll'lI off 
unilllprt'gllnt(o(1 nml only ouc cnp,;ule IUI.I I.II.~'II fonll(o(l i 
of tli(' still remaining 136 1I01\erg, only four lULl] thcir 
polliuin 11-1110"(0(1. I n Xcwi'oulh WulN :\Ir. Filzj:!;<'mJd 
docs not ueliCH' lhut more thull 01l(l lIuller out of II 

tholl!ltllld of lklltlrvbium '~UII' &CUI n Cllpllulc; nnd 
sollie otht'r 8lM.'('i~'S there nrc '·('ry 8('rile. In Xew 
Zeill,uu] Mcr 200 flulI-eN of Con;antha trilob« yieid('(l 
on ly (il(' cap;mJelli nnd at tho('i1po of(;".Klllope only 
the l11I1ne IIl1rnlx-r Ilcre produced by 78 fl"wcrg of Di-ta 
f}rIlIVlijlora. Nearly the samc remit has ix'(:l1 obecrl'ed 
with /JOllie of the species of Ophry' in Europc. The 
strorilit,. in these CIW'S is "ery difficult to explaiu. It 
mnnifClltly (]l'pl'nd8 on the lIowcrg being constructed 
with such claborute care for cross-fcrtiliSl\.tion, that they 
eilullot yi(· It! set-<ls without tbe aid of insects. l"rom 
the e\'id~-'IWO llltich 1 hnvc gi,'clI elsell'h('re· we may 
oollciuu(I thut it noulll be filT more profitllblc to IllOSt 
plants to )'i.:-ld a fell cTI;)SiI·fcrtilised ~'t."1~, at tho 
exPCll1lO of Ulany flullers dropping off unimpregunted, 
ratht'r than produce many scIr·fcrtili8('(lllOt:'(11l. Prof\llle 
cxpenditure iSliothing ullU3ual uud(·r IIjltUI't'. fill WC set' 

with the 1)()1I('1I of lI·iud-fcrtili.;cf1 plnuUl, ulill ill the 
llluititutic of 8t.'COs lmel 8C('llling~ pr.)(hl('l~l by m08t. 
plantfl in cOlllpllrisou with the rew fhnt fl·acit mnturity. 
111 othc-r ("l8Cl! tho plltlcity of the 110\\('1'8 thol nro im­
llrcgnntl'<\ llIay be due to thl' IlTl'PN iu"lt.'Cts ha"iug 
l!c<.'OIlIO rfl,rc under tho inCCS8illlt chllugcs tu \lhid.l the 
world is 8ubjI'CLi ur to other I'LUltil Ilhich are more 
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highly nttmctive to the proper ill8('cts Jun-ing incrensed 
in number. We know that certain Orchids requiI'C 
certain in8C('ts for their fcrtilisutiou,/l.S in the cnses be· 
fore gin'n of V!\nillannd Snrcochilns. 111 ?I lndugaS<."Hr 
AII9r~culII. 8e8i]uipeOOle lIlust depcnd on sollie gig'lntie 
moth. [" Europe Gypriptdiu/Ji rflicooll'S IIPI.cnrs to be 
fertilised only b}· small bees of the genus .\ndr('llfI, 
and 1.'pipacli8 latifolia only by l1/l.SpS. In those rnses 
in "hieh only 0. f(·w flowers nre impregnated oll'ing to 
the proper insects visiting only 1.\ fell", this may be (L 

great injllry to the ]llant; and Ill!my hundl'('(l sll<'Cies 
throughollt the w()rld have been thus exterminated; 
those which survivc having been fal'oure(l iu some 
other way. On the other hund, the fel\ SC(;(ls which 
nrc produced in these cases lIil! be tho product of 
cross-fertilisution, !lnd this as we 1I0W positively know 
is an immcnso ad"autugo to most plnnts. 

1 have now nearly finished this Yolullle, which is 
perhaps too lengthy. It has, 1 think, been showlI thnt 
tho Orchidem exhihit nn nlmost endless tlil'el'Sit)" of 
beulltifuladaptutions. \rhen this Of that IJ/lrt lUIS been 
spoken of mI ad'ipted for SOIllO sl.ccial purpose, it Illust 
lJot be supposed that it was originallya]\\'ays formed 
for this sole IlIIrI)(lse. 'L'he regular cour~e of evcnts 
seems to be, t1mt a part which originally ser\"(l(i for 0U(l 

purpose, OC'COIllCll adapted by slowelumges for widely 
different purposes. '1'0 gil'l,) an instance: in all tho 
Ophrere, the long nnd nearly rigid cll.udide manifestly 
BCrI'es for the !lpplieation of the pollen-grains to tIle 
stigmn, when the pollinia are tranRI)(lrted by insects 
to another flower; and the anther opens widely ill 
order that the l)(lilinilllll shollid be easily \\'ithdra"n; 
but in the Bee Ophrys, tho ctmdiele, by a slight in­
creuso in length aud decrease in its thickness, and by 

RlTh r f hrl lin 
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the antlu·r opcning II little more wid('ly, be<-omes 
I jl(o('ially rnl"ptl'd for the "ery different puq)()8e of 
8t'lf.fl·rtilislltiou, through the combin( ... i nid of til(' 
\I('i~ht of the polku.mnSll IIn(1 Ihe ,ibrotioli of the 
flowf'r \\h~n mo\'('(i by the \liud. ]~n'rr ~mdation 
bel1\"~·n the;;" tin, stata is poasible,---of whieh lI-e 11n'-(' 
II partial iUlItanCt' in O. aronifl:TU., 

.\~in. tile elasticity of the pedicel of the pollillillm 
in IHme \'1l1l(1~ ill adapted to free the IM,lIcll'lIIlll1S1.'8 
from their anther-("lIIK'"8; but by a furtilt"r slight modi­
Iklltion, tho elnllticity of the pedicel beconU.'fl apecinllr 
8(1!ll'tCti to shoot Ollt tho IM,llinium with COllllili£-mble 
for('.) 10 all to Itrike the body of the "i~iting' insect. 
'I'1w grrot caril)' ill tho illbellullI of many \ 'and£-II' 
is gnllll"M by insects find thull atlro<'t!J them; but 
in J[ormw. ignl," it is grell tly redu('('(l ill lize. and 
~(:r\·C8 in chief part to kl'('jl the Jnbellum in its nell' 
po!<itioll 011 the slIIumit of the column. From tbe 
nUlllugy of IIllllly 1)1111118 11"0 may infer llmt II. long 
spllr-lik(, lH:-ctary is primllril)' IIdllllted to 1J(.'('l'(!to lIud 
hold II store of u('('hlr; hut iu llifllly Orchids it hIlS so 
far 1000t this {ullction. lhnt it Contaius fluid only in the 
intt·rcdlular sp81X'8- 1n th,..,..· Orehids in \lhieb the 
nectary l'Ootain8 both fn't' ncctar and fluid in the inter· 
cellular Ipares, \1"0 can ~ how a tmnsitiun frUln the 
(lue slato to tho otber ('Quid be cfrcct~l, nllmely, by 
Icy and less nectar IN.·ing accreted from the inner 
memhrnne, with mOI"(\ lind more retained within Ihe 
il~tcrccllular 8pa~, Other analogous l'1ll!Cfl M)uld be 
~I\'en • 

.llth')u~h an organ mny IIOt ha\"{~ bct-n originally 
f"rlll(~1 for IIOIIIC sllt·dal pllrl)l)o«', it it 11011' ServC8 for 
Ihi8 end, we are justitiM\ in saying that it is specially 
ndapted for it. On the !IIIme principl(', if a man \l"ere 
til mllko a machine for 80Ille spccial l,urpollc, but 11 ere 
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to usc old wheels. Bprings, llnd Jmllcys, on ly sl ig-lltly 
uitered, Ihe whole IIIll.ChillC, \\'ith all its ports, might hi· 
&:l id to be sJll'cially OOlltriyc<i for its )IN!,,;cut purl'0'w. 
'l'uusthrollg-h()ut nnturenlmostc\·('rYIlll.rtofeachli\·in~ 
being has )Jrooo.bly ... ncd, in a slightly Illodifit..:i con­
dition, (ur diH'1'9O JlllfJ)O,)S(-'~, and luI.!! IIctC(i in the living' 
mnchiuNY of lIIany ancient and digtinct sp.,-ciBc form~. 

In my exnminllti"l1 of Orchids, hanlly auy ftwt hall 
,tnlck meso 1l1llCn nil thccmllL'SSuiv(!rsitiCli ofstrllctuJ'{', 
-the J)rodignlity of r~un'(-'il.-r'lr b">l.ining tho wr~­
IIIl.mo cud. IInmely, tho fertilisation of QIlO f1o"-cr by 
pollen from llnoth(>r plaut. 'l'hill fnet is to a large ex­
tent intelligible 011 the prineiplc of naturollK'lectioli. 
Ail all the parts of (l ttOIlW nre cU--Or(i inflted, if slif.:ht 
mrintions in any oue l)flrt were Ilresen'('tl from bein~ 
beneficial to the plant, thell tho other pnrlil wuuld 
generally hal'O to be modified iu some corre!!l)()ndin~ 
manner, But thCilC latter pn.rlil might not vary at all, 
or they might not I'flry in a fitting mllnncr, and these 
other I'ariutiuns, wili,tcn'r their nllture might be, which 
tended to uring 1111 the parts into Illore hanuouioull 
llCtioll with 0110 another, would be prcscn'ed by ualurnl 
aeleetion, 

1'0 gi\'e a llimple illustration: in mllny Orcbidll the 
o\'arium (but 8Om('time8 tho foot-stalk) bccum(>8 for i l 

period twistc<l, causing the labcllum to Il.'ISUlIlO the 
position of a lower petal, 80 that ill!lCetJ Ciln easily 
\'isit the flower; but from alow challgetl in tho form 
or poaition of the petait!., or from new IOrts of insect.! 
\' isitillg tho fluwcrs, it might be adl'antagoou8 to tbe 
plunt that tho Isbellum should reIIumo its normal 
j)Ql!ition on tho uPI)('r sidoof tho flow er, lUI is IIctnally 
the case with Muiazi'lJtl1udOMl. 8mi 8OniO apecies ur 
CatlUlCtum. ,\:c. '('his ehflnge, it is ob\'ious, might Lo 
simplyeffl'Clcd hy tho ('ontinued selection of \'Ilricl i£'ll 
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\I'bich had tllcir oHlna less and ICSII 1 \I-i",ted; but if 
the Ill&.:llt only afforded ,-arietics \lith the onrium 
more t\lilt('(l, the MlUe end could be attained. by the 
IK'iectinll of lucb ,-arintions, until the /lower "as 
tUnle<1 complctf'ly round on its axis. ~'hit 8('Cms to 
II/no a(,lulllly occurred. with Jfuliuj, Jlaludc;,a, fur 
the Inbellum iH18 acquired. its prCSCllt UP1I1U'd posi­
tion by the omrium being i\l-islB<.i t\lice as much liS 

Ulusunl. 
.\g'lin. \10 Ilnle seen tJlut ill most \'nndf'cc there ill 

I!.. plain relution between the depth of tho st ignmtic 
dUHnJx.r and the length of the pedicel, by which the 
IIOU('n-mnssct are inserted.; no\\' if thechA.lnbC'r became 
>llightly k'81 deep from any chlillge in the form of the 
culumll or oth('r IInl..-nown Cl1U8(>, the mero shortcning 
of tbo pcdicel would be the I!.implest cOfresponding 
Chllllge; but if the pedil:d did Ilut iUlppen to niry in 
IIhvrllll'''~, tho slight~t tendency to its bec<Jmin~ bowcd 
from cllIlIticilY as in Phnitcnopsis, Of to a blickwll.rd 
hrgflJltI(·tric mOI'C'ment u.s ill OIlO of the lllnxillurius, 
would be 1111'flCn-cd, nnd the t£,ll{l£'ney would be COII­
tinunlly nll~Il\Cllled by 8(>lcction; thu8 tho 1)('\licei, as 
far lUI its net ion is OOIlCCnl(!(J, w(>uh1 be lIIodified in 
thc SUIlIO manllcr 118 if thad b('o('l1 ahorkned. t-!ueh 
procel<l;4.'S CArried on during-mully thOIl"lIId W'ncr&tiun8 
in mriuuj \l4YI, would crt:llle nn (>mllt'>oS din'r);ity of 
OCHl.luph.'ti Itmeturt'1l in tlac k,-cnll IlIlrt>] vf the flo\le.r 
for the IIlInc genernl 1)lIrpo8(', This ,i(·" affords. I 
belkH', thl' hy \I'hich partly 111)1,'1'11 tilt' prnbi(·rn of tbe 
\'UH tliH'l1Iity "fBlrtleturc adllplcd for t·lolSt'ly uuulogoUB 
enels in lIluny lurg-e g ronps of Of~!llIic beings. 

'1'11(1 m"rl1 J study lIatlln', tho ilion' 1 Lec....mc 
imprC8ll<.'<1 "itla <"'e;-incrt'asillg (1Iref', thnt tlac con­
t.rinlll('CI tIll(1 lx'flutiflll adaptatiunt ~lo\l Iy Il('{)uirt-<i 
throllgh <,acb l)Qrt oecasionally nrying in a IIlight 
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• Iegroc but in many ways, with the pf('S('rratilln orihose 
\'arialions 'IIhich were benclicial to the o~nism uuuer 
com plex and c\'er-mrying oonditi"nll "f lir(', tran!Cend 
in an inoollll)arnble manner the ('lJILlri,'ances and 
arlallwtions which the ru08t (erti le imagination of man 
could ill\'(:nl. 

The \lSO of each trifling detail of strncture is rar 
from f1 hartl'lI ecarch to th ()8(l who bl'liC\'e ill natnrol 
selectiun, When a naturnlist casually tilk(!g IIp the 
study or nil organic being, IIn(\ does not in\'(~stigate 
il.8 "\1\11(\ li fe ( imperfect though thllt stmly will erer 
be), ho naturally donbU whethef Ct\t'h trifling point 
can 1K> of lilly IISC, Of ind(O(!(j wh<:'th('r it IN.. due to any 
f!'ell(:ral la\l', Rome naturolil!ts ix>lic\'e t1w.t number-
1(''''1 structures 1181'0 been creat('tl (,If the sakc tlf mere 
mriety lIud bcauty,-mllch AS a wurkmall wunltllUnke 
tlifTen' lIt pattC!ms. I, (Of one, ha\'o often nnu often 
,Ioubted whether this or that detail of structure in 
1Illl.uy of the Orchidero IIml oth{' r I)lants e0uld be of 
lilly service; yet. if of no good. theso structures oould 
lIot have Leen modelled by the natural Il~RCn'ation of 
Ilscful mril\lions; such details CAn on ly be vaguely 
fl('()Quuted for by the direct ac tion of Iho (:onditiolls of 
life, or the mystoriol13 laws of oorrelakd p-Gwtho 

To g'iw nenrlyaU the ill8wlI('C8 of trifling det:l ils 
of structure in the flowefll of Orchids, "hich lite ~r­
lainly of high importan~ would be to recapitulate 
allllOflt the ..... hole o( this \'Illume. Bllt 1 will recall 
to tho rooder's mcmory a few ClUIC!<. I do not hlore refer 
to the fundnmental fmmc\\'ork of the plant, ~ueh as 
lho f'Cnlnants of tho fifteen IlrimafY organs armnged 
nll(lnlllidy in the fivo whorls j for Almollt everyone who 
],el ion!s in tho gmdunl !wolution of s pceics will lI(huit 
dUll their pl'C8Cnce is due to inhl'ritanec (rom a remote 
lW\ rent-form, Jnnumemble (nell! ,,-ilh fesl)C(!1 to tbe 
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1ISC11 o( the vllriollsIy SII Il ped Ilntl pltl{'<~\ petalll Ilnd 
!!epals ha\'e \x>(>n ~j\'{'n , So aJ!:8in, tbe iml)()rtallre o( 
lUI light diffen:n('c in the shape of the cflmlidc of the 
pollinium of the llee Ophrys, compared \lith that of 
the oti1l'r s~iC$ or the Iit'me genu ... , haa like..-ise bM'n 
referf('l\ to; to this might be a/ldeol the donhly-bent 
Cfludi{'lo of til(' "Fly Ophrys. Indeed, th(\ important 
relatillli of Ihe len~>1h amlllhnpe or the caudicl/,. \I'jth 
refef'('lI('(l to the ~iti(ln of the Blignm, mi~ht be dted 
throu !!'hout muny wholo trilx!s. 'fhe soli ri proj('(: ting 
knob of the anther in EJtipactu palustri., \lhiclt does 
not include poll('n, Jibf'ratf'S the polltD-mll!S(-S , .. lien it 
is mon'<l by in8('CtiJ, In Cep/Uliaflt/,",( yrtlfl,zijlora, tho 
ullright positiun of the almost cil»«l nOller prolcctll 
the slightly oohcn'ut pillars o( pollen (rom distur~ 
Ilnte. The length /1111\ elnsticity of the filament of the 
IInth('r in certnin Specll'S of DI'ndrobium 'lppaf('ntiy 
!lCn·('8 for self.fl ·rtili8tl.li/)lI, if iu!l('Cts fnil to tmll~port 
tho 1)()]]cn.ml\MC8. 'Jbe slight (orwnrd inclinlltion of 
tho crt">lt of tho I'08tellum in Liiltcm pW\'cnl!J the 
HIIIller-CtlSO lJ,·ing caught as suon lUI thc \'i.sc.id matter 
is cjt'Ctoo. 'rhc elnstieity of tho lip or the rost{'lIum 
in Orchis cnUIK'S it til spring up ngllin whcn on ly ono 
of tho pollCIl-11I1lSSCfI haa been rrmow!d, thlls kt"'ping 
the lecond yiscid disc l'('iWY for action, which otherwise 
"·0111(1 be wrusV'(1. Noono , .. ho iuvlnotstl!(lil'd ()rchid8 
would hn\'{' 8U8pected that theso fiud wry m'\n~' other 
small dtUl.il8 of structure wen' oflhe bight'lIt importance 
to ooch species; fiud that OOllil('(}UClitly, if the spceics 
woro exposed to IlCWCllllditioliSof lif1", nll<l til(' stru1"turo 
of t ill' ~(·\·eral !lCIrts "nrit'd en'r 110) littl l " tile .!ImalJest 
dc\A.iLs ofstrncluro llIight felulily he a('o luin.~l through 
natural !!election, 'fju.'IIO ClUI.'II AA'ord A good ieSllOII of 
caution with f('~I>ect 10 the impurtnnt'o of appnf('n tl~' 

triRing pnrticulll.nl of structure in other orgauie beinga. 
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It may naturaJly 00 inquired. Why do the Orchi,lcro 
exhibit 110 many lX'r(('C't contrjl'anee8 (or tbf>ir (ertil i­
IIIltion ? From the obiKon'ations o( I'arioull boronisls 
and my o"-n, L filII sure thllt mnnyother plnuts otTer 
aunlog"()us aJaJltalion~ of h i~h perfection; but it .!!(;ems 

Ihat thry are rt'nlly mure IIU!1lerollii und perfl'Ct with 
the Orchide£ thun \lith lUost other 1)llI.n13. 1'0 a 
c.-rt,lill extent thiB inqllir~' call be fllUl\l-eTl'(1. .\8 each 
<lnlle rNJ.uiT"('S at l('ftSt Olle, probftbly sel'eral, 1)0111.'0-
gr'lin..,· alltl as the i;I'(~IJ! pl"Qllueed by Orchid_., are 110 
inur~linutl.'ly oum(,f()1l~, we CllII see tlHlt it il 1I('C<'SSiIry 
lIlIIt Inrg"c UlRSl;('S of poll('1l sholl l,l he left on the stigmn 
nf (',\("h f\uI\ef_ 1-:\"("11 in tho Noottero. which lUl.Ve 
g-nmulllr )loill-n, \lith 11ll' ,;:-mins tied togt.=liler by weak 
thn·lldll. 1 hal-e oll'lt-rI",-,1 tllnt OOIl~idemblo 1ll,I.8iIC8 of 
)lOll,-n IU"(, ~neml1y h-It 011 the sti~maa. This eir­
cumilancc appan-ntly explnins why the groinl cohere 
in l)(1('keta or Inf/{c \I!lxy UU\lIlICII, liS tlley do ill !It) 

111(111)' tribe'l, 1111111('1), to prel·('tlt waste in the act of 
trnll~porta1. The flo\lers of most plunta produoo pollcn 
t-ntmg-h to ft'rtilise 8t'I-c\"(lll1owcnI,SO fli to al low of or to 
f,Il"Olir l'I"OS.S-fertilisoltiulI. liut with the llIany Orchids 
nhidl prodUl,(, only t\\"o pollcn-mQ.!lf!('fl, find with HOJUCO( 
the 118laxere \lhieh prolluCt' only on~. the 1)0111'11 from 
II lIingle Dower cu.llllnt IJt.I8,ojibly fertilise more than t\l-O 
flo\lel"ll ur 01llya sing-I,· oue; find CIl8Cll or til is kind 
do not occur, all I ix'lic,-e, ill filly other group of 
Jllltllt~ _ If the Ort-hilleu' hud elnborlltCtI lUI lnuo::h 
polkll flS iii product.'tl hy other plnn ts, rclflti\d)" to the 
nllll\ix'r of iII.'eds \lhidl they yield, they \loulll hUl"e 
IUIII Ie, Ilroduce n III08t cxtmnl.gnot filllount, nml this 
would hUH! cu.1l,;,t't1 uilau>lliun. Sueh exhnu .. tion ii 
Il\uillf't! by JIOII(-n 1I0t bt:illg producl.>ti in au)" grcat 
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superfluity owing to the mllny special OOlllrh'LllCC8 for 
its SlIfe trnllsportal from plll.llt to lllnnt, lind for placing 
it lIC'Curcly on the stigma. 'I'bus we can undentand 
'\\ hy the Orcllide& flte more highly endowed in their 
mechanism for cT08s.fertilisntion, than are m08t other 
plants. 

til my lIork on the "Effects of Cross fi nd Self 
j.'erti lisuti(tIi in tho Vegetable Kingdom," J hareshowil 
thnt IIh('n flollel1! arc eross·fertiliS('(1 thflY gencrally 
I"C«i"e pollcn from a distinct plant And not that from 
allother 1I0lleroli thesnllle plant; n.cross of tbis hitter 
kill'] doinA' lillie or 110 good, I ba\'e furthe r sho\l-n 
tbat the Jx>nefltll deri"ed from Il cross between I1U) 

plalllll depends altogether Oil their differing some­
what ill constitution j Ilnd there is much cvideucc tlln.t 
I'8Ch individual seedling posscsses its own pooill iar 
constitution. The crossing of dist inct Il]ants of the 
same species is favoured or determined in "ll.riO\IJj 
'\(l.ys, liS described in the above work, lout ch iefly 
loy tho Ilrcl)Oteut netioll of pollen from another 
]llant O,'cr that from the same flowe r. Now witi, the 
Orch idcll' it iii highly probable th'lt such prel)Otency 
prc\aih, for \I-e kllo\\ from the valuable observa· 
tions of lI r. ~tt and Fritz Muller,· that wi th /Ie\'ernl 
Orchids pollen from tbeir oll-n flowcr is quite im· 
potcnt, and is e,'en in sonIc C8i1C8 IJtOisonolLs to tbe 
stigma. ]x·~itl(,1 this IlTcpotellcy, the Orehidelll pre­
iCllt various 81)('Cilll contrinlllce.'!-silch as the poll iniu. 
not illilluming II proper position for st riking the stigmll 
nntil I§()mc time hIlS ela.psed after their reUlo"a.1 from 
the untlll'rIl-the slow curving fo rwards Ilud then Vuek· 
"'Irds of the rostellum ill L istCfll aud Ncou iu-the 

·Af'ull.bot,..,toflh_ob. Domt>olicAlinn,'eI'.uii.2odedh. 
te.uli",,,i'II;.'en;n Diy 'Yon ... yolU.p.1H. 
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sloll' mo,'ement of the column from the labellum in 
Spinlllthl'S-the diwcious condition of Catasctum­
the fact of some species Jlrodueing only a single 
HOlier, &e.-IIII render it ~rtaill or highly Ilrobnble 
t lUlt the flollers are hallitually fertilised with pollen 
(Will a dist inct plant. 

That cross·fertilisation, to the complete cl:clusion of 
!;t·lf.fertilisation, is the rule with the Orehidcre, ClIlllIOt 
be doubted from the facts. IIlready givcn ill relation to 
Illllily species ill aU the tribes throug-hout the world. 
I could almost 6S 80011 believe that flollcn in general 
I,ere 1Iot adllpte<l for the production of seeds, because 
there are a few plants. "hieh hn.,-o ne,-cr been known to 
yield sccJ, RS that the flowcrs of the Orehi(lero are not 
as II generul rule adapted so It.!! 10 ensure cross-fertiliSiL· 
lion. Nevertheless, some species are regularly or often 
self-ferti lised; land r will now givc a list of all the 
c!u!cs hitherto o~n'e<l by myself and others. In some 
(~f these thc flowers uppenr often to be ferti lised by 
ill8CC~, bllt they are (::I1lmbl\; of ferti lising thClllseh'es 
\\-ithout aid, though in a lIlore or less iucom plete 
wanner; so that they do 1I0t remain utterly bllrrell if 
insects fail to "isit them. Under this head ma~' 00 
illclude<1 three British species, namcly, Cepllaianthera 
!Jralldijo-r{f, Neottia lIiduB-<ltoU, and perhnptl LiBiera 
orata. In South _HriCII DiN' macraJllha often fertilises 
itself; hut).Lr. Welile belicvesthat itislikclI-isecloss· 
fertilised by moths. Three species belongillg to the 
£]!idendrcm rarely 0l'en IllCir flowers in the West 
lndics: nc\erthclessthese flowers ferlil isethelllseives, 
but it is doubtful \Ihether they lire fully fertilised, 
fur It hHgO proportion of tho seeds spontaneously lIfO­
dllCC(1 bv som\! members of this tribe in II hothouse 
were destitute of all embryo. Some species of Dell(lro­
hium, judging from their structure nlld frOlll their 
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occasionAlly Ilroduciug capsult"il IIml('r euitinltiuu, 
likcII'ise coOle under this head. 

Of SIJeCics which regullHly fertilise thclllsehes with­
out Any Aid and yield full-~ize<"1 car~uIMl, hardly flny 
Cllse is more striking than that or OpilrlJ' «pijfJrI.!, which 
II'tllj arhllllccd by me in the first editiun of Illis \lork. 
To this CtlllC Illily now be a(hled two othN }~UroI'ClilI 
plnnu, O/,clli. or Nt(JIinetl ill/aCill nIHI .EpiparliJ! 1·h·idi­
flori.!, Two North .\.mcri('iUl 8p('Ci(~, GylJlIl(ldellit~ 
Iride/liMa lind PlutmltlU!ra Ilyperoorea nplK!flr to be ill 
the same predicament, but wbeth('r 11'111:11 sclf-fNtiliik'd 
they yidd a full complement or capsulcs ('Olitnilling 
good 8CCds has 1I0t been lUlCi'rtainM. .\. Cllrions 
Epidcndrum ill Houth Brazil \lbidl bears 1l1'oadditiull;11 
anthersfertiliscs it.!eIr freely by Iheirnill; and Dtll"/'(}­

hirlm rrei!iMl.lm has been knoll'n to Jlrodu~ lK!rfe('t self­
fertiliscd fl(>(!(ls in a hothouse in Ell~I,U\d. La.~tly, 

SpirtlTlilu. u,"trali. and two slK'Cics of 'I'hd),mitra, 
inhnbitllnt~ of Australia, comc under thi~ same 11<:11(1. 
No doubt other cases will hereafU'f be lidded to thi~ 
short list of about tcn spcci('s which it apP('llrs 1'1111 

fertilise themseh-cs fuJly, Rnd of Ithout the -;l1Il1.., 

!lumber of SIJeCies which fe rtili8l' thcnllM~hcil imp(·r­
fectl,' whf'1I illJlC(;ts are cxcludt-d. 

It'!le8f'r,'cs esp •. 'Cinlntteution that th,· !lUIH'TlI of nil 
the al)()\-c-named 1I(']{· fertilc ~IJeCit'>! !It ill n:lnin nuious 
structures which it is impossiblf' 10 doubt are adaptf'{1 
for insuring c~fertilii!lltion, though they Ilrc nOlI 
rnrcly Of IlCI'cr brought into piny. W(l may then.'tore 
t'Onciude that aJl these 1)llInu lire dC!lCcnded froUl 
species or varieties which wer(l forlllerly fertilised by 
in!K'Ct'lIid. Moroo\'er, sc,'ernl of the gcnera to "hich 
these !!(llf·fertile sr~:"ies belong, include \Other sJl<'<·ie<. 
which are incapable of self·fertilillfition. Thelyillitl'il 
()ft'e~ illd~ the onh' instllnre knllwn to me of two 
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species within the SlIme genus which regularly ferti­
liso themsehes. Considering such cascs all those of 
Ophrys, Disa, and ]~]lidendrwll, in which one species 
alolle in the genus is cupRble of complete self-ferti­
lisation, wwlst the other species nre rarely fertilised 
in nny manner owing to the rarity of the visits of 
the proper insects i-bearing also in mind tbe large 
number of species in many parts of the world wbich 
from this Bame causo are seldom impregnated, we art' 
led to believe thnt the alxn-e-named !IOU-fertile plRnts 
forlllorly depended on the yisits of iusects for their 
fertiliS!ltion, Mel that from such visits failing they did 
not yield a sufficiency of seed and were verging toll"lmls 

utinction. Under these circumstances it is probnblc 
!hnt they were gflldlUllly modified, 80 IlS to J.w.come 
more or less completely self-fertile; for it woulfl 
manifeslly be lIlore aelvIllltngeou8 to n plaut 10 pro­
cluoo solf~ferti1ised soeds rllther than none !It all or 
extremely fow seeds. Whether any spc('ies which is 
now !\Oyer cross-ferti lised will be ablo w resist the 
l'yil cm~cts of long-continued sell~fertilisntion, so as to 
~lIrvivc for all long all Ilyerngo period IllI the other 
species of the same genem which arc habitually cross­
fcrtilised,CIl.unot of course be told. But Ophry, apI/era 
is stilln highly yib'OTOUB plallt,alld GYnilladellia tridell­
III/It and Plaiantl,era IIyperborea are said by Asa Gray 
to be common ]Jlnnt~ in North .lmcrica. Jt is indeed 
Jlossible that these self-fertile species lIlay revert ill 
tbe course of time to what Willi undoubtedly their 
pristine conoition, alld ill this case their ,'ariolls adap­
Inlions for cross-fertilisation would be again bronght 
into action. "to Illlly belieye that such re,·ersion is 
IlOSSible, when we hear from ~[r. )loggridge that 
OpltrylJ 8OOlopaa: ferti!ises itself freely in ono district 
uf Southern Fl'flnce without the aid of insects, nnd 
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i.'l l~)lIllllctely IIterile II-ithout such flid iu nlloth.-r 
district. 

Fillll.ll~ .. if wo l'Olisidcr how predous R substance 
I)()llen i~, !Iud whll.t care hIlS \M>.cll bestowed 011 
it.'! elaboration find 011 the accessory I)(UU ill tbtl 
Orchidcll', -considcriug hOIl" large an amount ill 
nocessary for the impregnation of the Ii lm08t inllumer­
able seeds produced by these planl!!,-(-ollMidering: that 
the anther stlintl~ close behind or alme the stigma. 
scif-f('rtili8lltion would lul,\-c be<!n 11.11 ill(.-ompnmbly 
W,fl'T and ellSier process dum thl' tmnsportal of ])()II<:I! 
from lIolI'cr to Jloller_ Unless we bear in mind til<' 
good err('CtII whieh hl,,-e heel! ]Irow!d to (011011' ill Illost 
cas<!s (rom cross-fertilisation, it is an Il8toni~hing f1l('t 
that thc /lOII'NII of til" Orcilidcro should 110t hal'O be.:'1l 
rt'guJarly sclf-fertili"oo. it. apparently dl:lllollsl.rnus 
tlmt thel'(' ))lust 1)(' something injurious ill thislntter 
proce.o.~, of which lilct I ha\'c ewmherc gil-en direct 
proof. It i~ hntllly lill cXliggcrlitioll to IIny lllll.t Nlitun, 
tells u~, ill Ihl: Illost emllhntic 1llll.ll1ler, tlUlt ~hc abhors 
l"M.'rl'dllaiolClf-fertitisation. 
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