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FEWTINIZATION O WLOWRKES.

It is only a ~nutauratively shart tinme apgn that trhe real sig-
nifizarce of the fInvuers hegur. th he P’rc?tvrd, trut treir heuuti-
Sy tinted carallac, eweat merfyee ard sineaiav faems were krawn
LD Nave soue Lurnose, viv., Lo utitract t-e hees, otker insects, biras
and snails. The wnale shiea( Af t»e €inwer's 1ife 1S tn secure the
oroduction ot scrds, ard tre Dradntinn 0f seeds 18 the oheif eord
of the uct of fteéeriviliZzaiione wmverywiere aboul us, auring tne suu-
mer rontrs, are exurr les of tee wurs i vminr tris 11ife wnrk is bhe-
ire ansrrrlished,  Core Soweps gre gdanted €or self-foeriilizatiorn,
while Athers have their voller ~arric? By trhe wird, Yt the “lnwers
of vnst kinds o2 rlurts are s» ~onstrusted o tn he o~2us8innally
nor abituwlly ercss-fertilized hy vnllen, fucr from wriotrrr flower,
increts heine tie nheif feritilizire agrrntse. As mlants are adanteqd
he eyar Ajjercdficeqd rd efPantive riepra Fawn nrmf‘Q-"f‘ﬂt‘l1“”af_{ﬁr‘,
1L s Lhat Sue great aavanlude nusy e aerived trons the prn-
cess. Indeed, Durvin urd ntrhers huve vraved Hy frvestication ard
rxXverirernt that in ~ase ~f nrass-fertilivation tre Ploawers hHeor
wucr betier seced thale when seif-ferivilized, thougr 1L ofifl Wap-
vens Lthal in dAefanli o1 inses2t visits the sune flower {8 sunuble
n¥ self_foprtiiiratinorn,

Cr the “3rdon® Junc, 1795, T repar to stadr sertulr vlarts of

Sarorhulariaceae, to “ird oy tre tlawers wepe #eptilived,; ard 1if

1()4 s



cross-tertilized, to detrornine Hv whut insects itrhev wepe visited,
row trese irseccts urted and tn study the structuare of teoe flowers,
Paner hugs were Tluzed nver o few nf the Muds or cask Dlant tn see
it Lthe flowers werpre cutiganle o1 selo=-tertilivation i the ahsenee
nf insect-visitors.

Sarnrriluria afratiza is of arnrean nrioirn. "ren I #irst hes

gar. to studr the riant it was visited hv mwarew hees, {1 oreat ruam-
bers, witr row urd tren a wasd or a yellow jar~ket, but after some
time the honev hees left and tre vellow jacketls tonk com”lete pos-
sessinn. 1he bees ure verv husy whont tre vlant all day loneg,
woioh ghaws thal trs SV omers gsenarete gr ahardannt n0f Banncv, the
two luree drnrs »*% honev  ut the huse of the wiae, glohulur corolla
riear the saterine side mor he nluinly seen. Tre bees 21ine to the
ntsine Hf the Flawer urel irseprt thelpr neuds hrtweer the amrer arAd
laceral lobes of ihe corolla alv reach the nony very easily.e The
vistil ard the four stawrns ftrhrere wepre orisinally ©ive stamrrs,
hut trhe Cifth »un henorme ubhortive ard is vow simmlr oo Tittle, bla-k
scule<like avvenduage n1r the upner wull of the anarnlla) are sn ar-
raneed tral thre vrentral suarface nf the insecnt nories {1 anntant withk
then.  Uve flowers are Tpeaterncrpous.  As the il an¥olds, the nis-
til is seern, wlwaurs nn the riert side n® the lower lohe, exterding
Hherand the ~2apn?ia o nrd Yeprine toamards the Yawer 1nbhe, Witk the proo

crprive stigma voirtine siicrtly uvward, A bee wrish +has ust vis-

dted o Al Flower ard has the anderside of Uie vead and the vreo-



Scropuuvraria AQuaTica.
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ard mwesn-trorax dusted wit» 191len,

er urd, vile oettineg the honurr,
tre stigma, wrish

SiLignia hus received the mollen,

tre lower 1ohe ntf tre ~29rcllau, wra the

Wwave heen mrTO1Adfea cinsec Un

arvear, the ane Lo ke

and hegirnine to sved its collen hefore the
tre rickt, wund 89 . Thuas, e vounaecr

nollen from the nlAd,

nad dirriculily in deteruinine vretrer 1ne hers as w

the lower flowers and oo ubDwawrd,

dnwrrrard,  Twev ogrrvear {0 work hatr

brarn-»v

insteud of droovine ws irn tv-

.

aon.e s
lraves o tnrtinn
it nearssarily tounres, A
Lhe a8tv1le herais dnwn

ILAmTILS ,

Tre in“inresariine

Tt

Finowewrs out of dnnrs,

tn Lt»is newlyv nnered flow-

Nt tre tnller nn

Shart time after tre
21 ase nver

vediah aritid

rov,

the stvle helaw the ovenine, herin to

1rft nf tre vistil wulwavs avveurine firag

srond Aane anmears ut

flovers are

fertilized by

1s o ~2rvrnse vaninle and 1

mile hegin at

nr wutl tre nuuepr floweps urd nroceed

« Some of tre huds nn a

that hud beern hrouekrt into the house anered, und the vigtils

rerained ereot

until the staners hud arveured Lra tre arilrers denisecrd.  In eome
waY, DN len g0t ontn the sticmas, Thus, 1t wold scen that the
flawers were savuhle o self-feriilizatinn in the abseraoe af insect
visits, #or snme nf trhe £lowe o thut wepe anveped Hhyv raner Haes,

vradunrd seris,

DITTTATLLS PTEPUREA,

Trne strunture ard sivze nf the

thut they wre gdanrted £o9pr humble hees.,

witr wide nnouths und with the Iower ard

flowers

AP tris rtlart surgrst

The corollas ure tubulur,
sites

irnecr 0f them sticky



and covered wit» huirs to keen out the snuller incects., The hum-
ble hee cun cravl intn tre cepnunt flourrs witr euse, usirg trese
hairs as foot-rolds. The flowers wure proterundrous, the tun unrep
ar:d 1nanecr starecr.s shedding thelir tnllen hefopre tre twn Inwer and
shorter nnes, ard these hefinre 1re 1nohes nf the stigra senarate tn
exrnse the aurfune thit 18 serasitive tn "nllen, Tre artrers re
large, urd at first stard transversely with resnect tn the nnornlla
tuhe, Mt twist wror” wrd vlanc themselves Iongitndirally before
shedrine their 1nllen. As tre artrers hegin tn wither, the lobes
of tre siigmu sevparate ard Adrcon slirktlv S0 ws Lo rrerive the vol-
len from the hunk nf thre bre, ws it enters tre #lower, The inflor-
esaerce 1S a rancoir, ard ae a rule, (e bhees vigit tre lowrr flowrrs
first wrd gn A un tn the Tounecyr anes, wrere thev hegome Austed withr
voller, ther g9 1o Lhe Inwer tlowers of tre next rasecme und brush
the tollen off nn the croemtive stigrias, ard s2 an. I found siits
in tre sides A€ reurly 011 At (ne flnpwersy mpie there, 1 shonld
fudge, hv the car rcrtrr heersg vwiisch, tngether with the »anev hees,
were yepry husv stewl ne banev trom them. The hinhle hees tgid rn
uttention tn these c1lits, it ~ntinucd Lo get Lheir »onev in thke
Roncrable vay.,
DIGITATIS 71 TA.

The Tiowers Af tnin v lurt, tranes Srinller, are vers pgan 11ike

trose of the Tiicitalis vrrarea in form ard stractare.,  The lawep

v nf the anprnlila is verw uhescent, ard with the £aur antrers in



a rov at the tor of tie cornlli, Lo nvenineg IS mate verr smull.
Bumhle hres visit tre flowers ura cul, nnly insert tbr{r reruls irnrto
tre anornlla, erttine trhe 1o0llen on the buck of thelpr neads. The twn
lorger staners anvear first os i tre Dioitalis rarrareea, and after
sneddineg treir vnllen, rove tn the sides of the flowers Lo nuke
ronii £ar tre rext vuir. Ther the stvle beoanes lornger and the stig-
matic 1ohrs sevarule. fUre ronev heeg ard Lre curventer hees were
verv huy at the slits ir. tve soides of the flovers o€ {nis mlant
alsn. Croasinnally a honedv hee woarild mauve o0 istukes and oo ta the
mouth n® the Flamer, urd aeveryl times I rotierd Yannineg Hirds a-
honut the floawrrs. Thev wanld Hhegln at the 1ower floawers urd on »an
un tre staulk, neveryr ricsirg o flowepr, Theip Hills were white witk
voller. Tre rarev i searetet by a ridge surrsanding the base nf tre
ovarT.

VHRBASCUN SPRLCICSI N,

Twis plurit Yas orpern flowers vith freelv exrnased revroductive
nreans, the flawe. s takire ur. wliost vertisal rositisn., fhe flut
aorolla 18 five lobed, tre irterinr lode heing the lonegest und the
twn sunerinr Inhes gshartor trar rhe lutern] Vnheay o the inseat
11gnts mnst rnaturally uwsn tre i1 frrfnr Tahe, The five stamens gare
arrareed alterratcly with (ne I9hes A€ the 3npalla, wrd pro'erct al-
rost hori-ontully, divergine slicrtly from sne arntrer. Tne three
ULDOr Ones Lre navered witkh tairs ard the filanonts wre rather skartg,

wrile the twn infrrine wre YAarger 04 creatn. The vollen wrink is
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very anaduri, is shei alnra tve outer fdges of the untrers 4 is
of wun Nrurec=red 20lop. Uhme vispily whish i shoarter thar the two
irfrriner stamens, tukes {ts vosivinn Just hrtween trem ard is hent
dnowr. Sltiently helow trene A irsecct 1ivrtilig on trhe drfrrior lanmes
would thoueh tre stiora ©irst. Durhle hees wrd warper heesgy whinn
oc~usSinrally visited the flavepsy wanlad 1ig-t o tris 10hey apuwl
up aver t¥e Tistil tn the stanrns, orast Lhers wite Lredir degs g 4
zireie arvad as 1€ seekive Borer ot tre huse nf the anprallg, thnas

beocrrwdrie 2ovaren wite 19 e, a8 Tur ws I 2008 ok Aty the

Tloweps SeoprLe 10 DALY, Wnwilever, hut

re visited prostle hr vinllen

2alleatire drceals, the pnst frreaarrt visitnrs hedirpe the Svprkas £ldes,

r

3

AS u rale, these {pseats 90 yoL it oo e lowser teotal, hut heing
srall, ritrepr 1icrL 2L tre antrers and begin tn 2nllcct the vollern
irmediately, or ligrt on the edge of the cnrolla and cravl alnro

to Lre starrr.s. I would wat~» a 2ertair flower for sore time and a

great nar’” o® these insccots would visit it, ™t verhats rone nf

rer o ousually have great halls of mallern attanred tn thedir »ind leges,

them wonld gn rew r the 7 ists1 Aurire that time. Tren at other tines,

they wnuld either Tickt or the stigrma “irvst or sraw) m o to it in

search of Lolleli. fTrne vees Lner, See LO be the NS, ceriainmeans
of currying ive voller #prom nne flover tn anntner. The stignatic
suarfane is alare the fAres of the cticra and tre vollern an 1t ~un

he D1airly seen. AS sn~1p 28 tre stiecra »as heer fergilized and tre

rollen cnllented €ron the anthers, the sunerinr stamers aurl d4nvn
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and tre Tietil wr infrrinr Stuscns 2url Y tn meet Lrhen.,
LINARIA VILT,GAVIS.

Botr the vosivtinan and tre arrareca nt nf tre fowers nf tris
vlunt are very veanliare The coarall oo wure tubular, with long spurs
at tre lowerp extremetirs vninx cortain the »oney, and with veryv nDe-
culfarlv shaned Tnwere 11‘_rs, wnai o~ meet the nirner I1nhes Af the Aanpnllae
in saer u way ws Lo o nletely alnse the tahe, The flaowers 10int
direolly urwardi, A hre l1igrts a2y tre lowrpr 11D and 1ts weipght
vartially onens tre tihe so us to ennahle it to creep intn tre flowep
urd trhrrust its »eud into tre wide entrarice nf tre spur. In dning
this, tne bhuack 2% tre hee comrs in ~onitast with the anthers and the
stiegmu wri~2h mature sipndtarcomsls, t» stioro lyineg hetween the
srorter and Inrnecr rairs of starcns, Yne f1sent visitors arr ochejfly
hive beeg urd Hamhle hreeg, "me humhle hee cman o1 lr incert its
Aeud, thorax ard fore legs intn the flowepy gettine the nollen on
the back of its nendl I rntized scverll nf the smaller hees 1{oht-
ing »rn tre nvmer 1irs o0f the anpnllg wrd eoire intn the Flovep,
head davinwarss, 80 a8 Lo gL the TOllepn An Lee front rart of its
body insteud n® o1 the nunk.

CARD AT, PrxSICIWATLIA.

Iris 1s the anlrpant of the f:0-{1y Curparulacears trat I suadied,
The flowers wrr hell-skharcd, the 2orolla #ive lobed. In the hud, the
three suigmas(sometiries four)lie 21naelr upegsra Loocther, forning

a 2vlinder wrose suter s irfuce 18 think1l envrreed with hairs, and



tre artrers wre T larcd 2laae gramd thia 2 lirder. Qvev o Arhisce on
tre inner sidiec and s+ed their Unllen orn tnese wairs. Fhen 015 has
tak n Tlane, o7 stumcrs witrer wrd £ull tn the hase 9P the norolla,
Tre Mower rov amens ard tve slifras ure scen sturdince cpect oand
thickly coveres with mollen whin» 1s sonrn rhhed nff or. Ltre hndirs
nf Lre Insreot-visitoras. fTre nuirvs wither, trhe divisinrs nf Lhe
SLU1c sevarule ard curve buskwurds to exrase trhe inrcre surfanrs,
wrish o are tve stienatic sarf oee, to tre hees,  Tunhifc hees are the
mrst freauert visitors. As trhexy lievt nr tre flower, L-cv ocraso
the Inhea ot tve stigraus of tire vounser €lavycrs with their legs, ard
{1, sear mipg #0p the wonev, wnin~h is seaprted hooa vellow disk wroind
the Huse nf the svary, Lhevy airele urowmd tre buse nf t-e eornlla,
tms cetiing w gret Acl At vollen ~n tre front tart nf trheir hodiers;
then, frastirg i the sarc ranner, tvor stieras of the rext flower,
Wihinv is merhans aldey and has trhe stiecruy 1nhes sevaratled, Vo
vollen is rihhed ntf on tre reaemtive stloras. If tre floweps Lre
kent wrere ke {rsccts ocuaant reanrs then, the stignas herd hazk
fruritrer still, till trey tousr tre mllern “rinw repains uttunrod Lo
the haire, 1vxns self-feptilirvation is rreraung efiented,  LUroan re-
rovine trhe nDaver Hug thal had heen nlaned nuer o roumbher of the Huds,
I #raund, »rwever, thut rone o9 the ©1nvieps had nroduncd seed.
OKATICTA OWRICINATIS.

The #1aweps gre cmall w A Livdare, itk the vistil o ard st ers
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S92 arrarged trut L= back »f trne fnscal Louches Lrhem o os it enters
the flowere Two HF Lre SLURCTS are uttanr 4 to (Xo prepr nart A€
trA AnmAll g tihe ) arA gwa £ the Tawew vmawt . fha Vot ten ghtant 1 -
val'l 5 el L7f alunfrs ot Lrese conpe sy nelaw Lre rtrers of
the first vuir.e "ve f{larents ure vers slerder 413 the anthers
srall, ~ortairdive hat 1itLle vollen,  The yrthers 1 d the siiorna
ratire stoaltune2slys Grne osl freqarit visitors wre o uee Cerutine
T la, whisn sreen down i1un the flowep £ar the vorev . lnon re-
mOVIng the muner har th e rlast wae fanpd (A hLue Aeye Ared N srecqd,
PrIISTENOW CTARRA,

Tre flowers At Ltris rlart are mpaterard-rous, The cnprnallas
arr lone wrd tthalur wiitkh the stuwrers wnd ristil rear the ymrerp
side, tre i1scate gettine tre vollen orn their hucks. The Fifth
Staren is abortive wrd lics wl~rg L»e lawer tart A9 the tuhe, The
sitaner.s are i1 tairs, thre Inrger rair svedaing their rnllen hefore
the s»arter, The Plawrera naint Airc2t1iv aut to trhe side,  Buamhle
hees nr2asinrnally visit ther, Hbat trhe mnst freaucrnt visitors are
Merouynile,

BALWLCTA ITALICA. (TA3BIATAN) .

Tre thes nf tre flowers of Ballnta Italica are ~aorraratirely
Shori, Hut the wrer urd Tawep Iohee A the eapnlli ure Auite 1npey,
Lk L@ o ravrs arverineg. Twe qorvep dTahe Ta e {pbtle dnreaneny aro

troatrets tr e Sstarere arnd 1istile 1ne Yowep Inhe in oa Tittle loncer

ar:d broader irun Lrfe Oprr wr.? forns o jalddine vlane £or tvye infensts.,
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r - N . - ] . Ly e . ~e < B 3 N
SNEPE e LW IonT ard L Seary St fns, Uhe ognthers o) areq line

PATTern ut tre sape tines Trhe vistil is hepweer these Lwa roips

Starcr 8 ant afiter tve vollern s svel) It %erds dovl und Lre coigiot-
re i

A ,
1z Yobes sevureie, Tre Plavcrs wre visited 1astle by heggoanil
DS, Mamhas feppd e, Phes atdrs ta the Taen TA%e v 3 Tprmept
reuls hetoveen tvwe 4 oA Tahes, eetiire the tnllep an th e Mok Af

PeLAs I U6 vourngore flavers L e OMine Lu ate Arn Lhe stionmas

clder tlowers. Trhe narer 5 seereted »ho oo flesroy w=elinw Jisk,

tre huse of tre avare,

SATVIA Chaill T8 ha,

'x!

corallus, Tre aumrep 159hea e Anme=s - uhcd ard Treatest the St

et mistily, art otre twt 1otrral w o tee Torgy hrowd, Yower 1nhe

a larnire mlane €ap Lne hreg, Tre #loweps ure churacterized hHr-

venrdiar lever-1ikr action of te starrs. The tws filamerte s

Wt tre hypce Af the TAawer TAahe A9t nr\v\f\]1\¢_u.,

b

;-,r\a h.“t fv-\.ﬂlﬁ t"'fll"

Bar.-

t‘mr?l‘

trerir

nf tve

at

e tiswers ol 1nis vlant wre large wivn widd-uwouihed, tubadar

fr.S
form
tre

Ltart

nr A

rerair 2inse Lo the Tuterul Tohes 111wt tTe hse nf the yrarp 1nhe

Lnern there gre twn divisiong Af eonhy ar ralt o twn wrnsS, and al the

erid 0ot fach arn IS Ll wntrer-1lnhe,  “he tyn Yarger arns of trhe

43 ) -

wirnis o g crward frtn tee gore-shgred, yurep lohe € Lhe nnpslla

ar~ Lre tvo Soaorter her s Sowrpword agod o Sstur”d G Lre ponuth Af o thre

Tiowrr, sn Lout tre LW wrer uither-12hrs wre $livmtly woove wns

in front »f tre Tnver aree . The qrver Yahes are larecr wrd ~ontain

anh orore tallern thar the Iawerp, The twa TAavep irp o Lok etk Atkep
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ant at oonee eperg e CToyep s {0 fiect Lorsts its meat uendost
the Lwn InTerior winthrp-labhes veiah ainnlk tre frtrar e, ur’ treae
arms o rag e drosaah ogowar Lthat the two arter artrer-iahes 1 Snyp
ur.d strike oo L heak P thre heey Jeguing tredip Toller treore, Tids
pollen is tven mihhrd oft i »ldep flowers nrar tv o Adnwnvari »ernt
StiguaS. At fucr side of the huse of tne urner aornliu 1ohe is
attazred o soadl Doar wrisn ru” he oun adortive sturrn. Irsests
whish victl these fTouers Lare Tophus foreritan,
) .P_"‘,.“.;,. S WePrTCITaS.

Tre {ntYnresarnns in 0 s dkey wit> f7rall finwers »ointire ot
Lt tre sides vl Wity tre e cturers il o the Ti€til Projrating he-
ond e soralla Ley une 1S UIL a0 SanrLer SLal oS rear Lo
sarcrine sitey wrile Lo two Iorrer atiarens are attunrcd to tehe
Sureeinar iAo, bt Ruld o war oar tre tahe fromtre huce, hut slant
o thratl Lhor arregr tn he fugstrred L0 tre huae n® thre a~rdllg An k-
Tower side nf {nre (b, In tre huyay trer ive L11 hernt Anwn wrAa
held By the dohes of the aorollu, DUl as SN us trese arfold, ther

sorire e The siisautin 1Aahes arc sevarnte inotbe hid.

e Plavweps Lre vicited hroemall huRle hees, e heoin ut
Ltre Dowep Plowers wrd ocreaw] ar2wd ward wroand Lthe o ikey divrirng
thrip “revascidce dintn cvery flover 05 {n s 3aire, the “rant
Dart N tre “r 4 anpiee ir, roritunt vit»s Lty tn S merine st.urers
wut Loe vistil,, smile tne unller ot the drfepine anitceoprs s hrushed

NI hy ke Jrgs A€ Lre heeg o LorT aravl alorey ard vo1N e nay he



s

arrvered Lo the stier it o cither rav, hU o trhe Tegd o oAap heotee dops n?
e hee, Tre sticne wrd artrers rmoiues L tee Sone tine, ‘rineats,
Bonhus frrriius, Boubhan sevarcatas,
PEVSORURGIA VAT TUINNRL.

i Lre a2 ostane, Ue Plowvers n nis 21 a0l a2 T oa horl-
“ontaul Tositicn wo regulis Lee ol Tlon, Dol Lvr lizstinca Lo o lroop
ws teev heenpe Alacre, Thev o gee vpeateranarois, the sticmns foning

tD Ny Ll vlane Af© the artveras, The v istil ard the ©hr stamens

are near thr vrver wall o af the oopnlly, 8o tve mee prgeives the Tol -

lern. m its hu~k. Tve ny.trers are an u!'r‘ur:qf’? vt tre tollen is ~ro-

vletel ™ pemnred e {he fipey irsecat-vicitnor., Veprs snoan gftep the

t'lovers nper, the wurtrers will He agpAd (o e e lire i ocrig ., [T

pistil lirs ~2'ns5¢ ueainst the unner wull ot thr cornlla tube at Tirst,

witr tre stifmatic lobes slipktly separated. Wrer the rtrers are
FLLLY, Lk sUrle henores dorpcer wnd bhende fapmprd) ard trhe Inhes
ni tre cticou are pore wldiels serturated, Tre visitnrs asrsist »f
hamhle hees whis yeg{ nr Lve Jourp 11y nf (e anpally wnd Tnsert
their heods fopr froury s~ Lrut the stifna tousres the thorar. The
{rnflnresrrne S a sitey 1A as o ruley the herg vigit tve 1nvep
flowers first, welch ure toe ~ldep nrecy ard us thev oo onp oqn tve
stalk, trer hreanpme Austed with va11 1 fram the vayrpger Plawerpe, thery
flv tn the dnwep flovweps n® 10 rex ~Yaster, ard tre sticrat Lhrre
FeL Ve beretiy nf tve taller Tust ~nlleated, ard en ~r . The erew

Seareted Turtl= B the Yoo of e oavart a0i tastiT meoa Tittdle
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