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CLOVER ‘

Tre clove®S belong to the order Leguiinosae, Pauily Pavi-e

lionaceae, genus Trifolium. Tre number of species telongix:s to

the genus Trifolium ere av rut two huncred ofa fifty (250) in nur-

ber. Trey are the -:ost abundnnt in the Vorth Te neri:te Zone.

About sixty-five (65) snecies are know in Yorth Avericn, the grent

est number of tiese teins found netive to the “'estern st:.tes.

PRCRACIS OF TOT POWSs.

Tre flowers of the clover ere cornrzosec of the FUORAL ENVEL-|-

OPE (corolla and ealyx), arc the TSSEXTIAL ORCAS (stomens and

pistil). Tre corolla is GAUTPTTALOUS,. The celyx persists to-

gether with the_gorolla aroun’ the rive fruit. The inflores-

cence is svike, casitulun or casiteate u-vdel. Tre pegfal which

overlaps the otherSin the bud is termed the FAUNDR or STADDARD

(vexellum). The tro acjoining leteral petals are the “/I? GS

(alae), while te other to cohere at txe tov to form a hollow

boat shaves tody en’led the FEEL or CARINA. Trere are nine sta-

mens. The umner encs of the stamans an” style curve uowards in

the pocket of the keel. They are all attached together at the

base. “tien the keel is pressed down the essential organs oro-

trude, cut they return wren the pressure is re-oved. the pole

len is thus nrotected from the weather and from robbery. Tne

flowers of the cloverscontain honey whith is secreted at the base

of the conering st-mens. It surrounds the base of the ovary
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and can only te rer hed throu.’. two spertures, one on either side

of tne case of ti.e eunocrior free strmens. I. orde. to vre:ch

the horney en insect rust etened uson the wins. T..ese ane the

1keel are couseyuently -ressel cowovrords. Tye vDaimer is pressed

unowards by t.e insect's hecd, anc tre steome:rs enc the sti::.a pro-

trudins from the ke-l, are forcec un efcinst the ventral side of

the insect. cross fertilizetion tekes nlace regulerl, since the

stigma nrojects slichrtly tevord the anthers avid therefore comes

in co:tact with the insect vtefore t:e st:ens. Viren the insect

leaves te flower, all orscvs retur. to their foimer plece.

TH: WHIT™ “LOVER, (Trifoliw:i renens).

Tro eolor of the flovers cre white or re ¢cish. the corolla

tube, wrich na -its of the move ents of tne tenner -n" “eel are

only 2mm 19077, ss that the less svecialized bees c:n recch the

honey.

Plite I, fig. 1 shove c Trifolium renens flower cs seen frorn

re‘ovalOOFree, 2 shows the sove as seen from evove after t>

Fic. 3 shows the richt wing (cla) as seen fron tre i ner side

a). Mectur vaceace.

(ec). Pite in the eel vetals into which the wing »etrls

BLD CLOVER, (Trifolium orrtense).

Tae inflorescence is ordi:narily celled a hear, and consists

of a round *5 elonrv-ctes oval. The enike is usually single, but
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18 sonetinmes forced, T2 18 one 279 one onc oneshalf inches long

9

auc contsins from one to to huncrec (169-290, seszile flovers.

In color t-.ey «re light to dark pis cond selcon ~vhite. a7ey are

evuncently visitec vy insects. ane honey is ct tne tese of th

corolla which is from nine to ten mm. long. T:. order to reach

the honey an insect ust hve e@ nrooscia nt lenst nine to ten

mm. loxns. 7.2 pollen is accecsible to all insect> that ean

press cown the keel. Bees or other insects havin: these reauire-

rents, cross-=nollixate the flowers whether they are suckin: the

honeyor cat*eriy, the pollen.

Plate ITI, fis. 1 shows a Trifolivwor tense flower as seen

fror: telovw.

Pic. 2. shows the enme as seen from arove caftcr tne re oval

Fic. 2 snows the enterior vnart of tre scsce with the edges of

ic, 4 shows the right wing fala) with the clay torn off, as

seen fro. tre in-er sice.

Ter, 5 shows the richt kalf of the keel, wits the claw torn

away, as seer from tre outsice.

Tig. 6 stows the essenticl orans ecersins fror the denoressed

(uj. sabe formed ty the corlese-nce of the nine filanents

with the claws of the banner, wings ond keel.

\ ~ : - a
(o je - CL.LeLD.

js Hollow on tre in .er sice of tre wins.

(e). Lower “orcer of the vin.

(f). Gutsice of the wine.





 

 
  

Heaus of Crimson clover.



i). Strle.

(..). Free u-ner stomens.

Sticees.

\Vaeje #207: ers,

(rn). Point of unio’ Yetveen wines cond “eel.

™

(o). Point at which the cel is ~oved wo an” corn.

CRIMSON “LOVTR, (Trifolitm incrrnatun).
ry-

bo.c mechoniss: of the flovers is tre se.e cs in tre “rifo-

lium. oratense,. Tne levgeth of the corolla tube is 2-9 nm and

the calyx tube 5 ma. in lenzth. Tlic baer is foldcc uy, and

tierefore serves to guice the vororvoscis of tre lonper-torcued

insects ts the honerv,.

ADSIEE “LOVIR, (Trifolivm hv ridu:).

7\
eclanis:: of tre floverse is tre srre ac thet of trifo-co

Ne aia

liwi renens. aie flowers sre evanll anc white or reccish in

color.

Thom clover nollinntton work trese Tour s»ecies of tre clo-

vers were used, and tre cescri:ctio. of the flover mechenis:u is

conBined tc these senecies sololr, Murinz the c:iurse of the work

Vur.cl- tees, honcv ‘ees, and te -terflies were otserved woriting

on these svecies of tie clovers, ‘omy other insects were ob-

“ents in the3 +
~
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Tools used in work.
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—e followin: tools were usec in the wor;--
r

I

d
e

To.

(1). A s-2ll -air of scissors for re-ovive varts of the co-

rolla, starrens, etc.

(2). A pair of forcens to hole tie st. .cus while recoving

the antrers.

. whet wes used to conly

, ‘ 9 a a - we 8 a . wee Sek 24 mnt. so. 8 .2
je oh BEGLI voocen Lox vrich was oniives Bleek: dnsice and ct

se or a 7; sy, A -- .. ee
tervard covered with « s9

rays

surface s..00tn. rie w.lacc color enatles one to see the zollen,

“7. ¢ a7. - a4. te Fg, Le --y- +¢ + 14.
Wote LL,@ S one ere SP. ace J PeVel. v5 .uQ Sa a

y1-4a.9 - ey nee $ ... ' , a os =. .<
& Ja bell fx oi = eheae

(5). A TCUB.e

a
o

C
s

S
a
d

e oerme €00e vrlive vlovwineg ever with which to gry the

stigrna after devollination Ly water.

(7). Sore tees for keeping tye records of the different ex-

44ae % 29 * 7 a“hile the seeds are rivevireg.
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( )e For cenollin-tion a wash VLottle was used. Tt wos an

a.ae. ne - ver mar aa rowel a: ow oe 7.orisa.ary tottle of two gcuilon capacity, ana ™ 7

Veter. A twoeloled stonner wes put in tie mouth of the tote

Te A class tuve masses throush one hole to i.ear the Lotiim

oF “7 8 Lottle. This tobe is Lent at rigert ancles cLove the ston

jer c.d on it is attacied a ravver tuve. ‘At The end oF “a 2ube

cer tute Gf suotner class tute Svavi aut tO a Cul hilary tate ot

C1.8 uC. A ohuck velve closes the rucber ture. IM ine O%her

“ole is sleced an orCanary Lycicle valve. THIS enables guc t9

keto Mig fd petein aly pressure vitlhin tne cottle. Ty openir: 7
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4+ %. od avcuay ° ° -* * *. a ee a 4". MA yc vo. _ 7M sp ete 4 1.Tees tre Flowers are covered “efsrve the bau.er untolés fron the

ents the heacs vere this coverec ty tlring a viece of creese

cloth avout each reac, Tis tre Tirst? series of S. ese ax erin ents

tTiis erecawlion Was 1ou veven ci thus fPfajilure vos the resvlt.

wae Tlowers develay in the head that ave syossitle to worir this

cover i.ay “le re. oved ang tuen replecel cfter the ark is fone.

Tne tus tiier recores tie perivienst G.valeé ve attached tsa th

eoverlig of the head ci.cd not Sesarately to the stern. Tie stens

are frequently “voren at thie tise vien the sceds are riyering,

TETNS OW TRYST attr ea,

: . .. ' 2 um ee a oe -~* A472. 2 4 @

If tie results of our crossirgés are to wean anything defi-

7 3 ore ° - ef 471mite it is -ecessary to control tre fertilization of the selected+

fy + “4 > ” he 8_m 27 rad ad oe OOM oP me y : 5 7 se ara 4. 3 - - —Lovers, oreverting self-fe-t lication. Pifferect wetroas ere

4.°%

reco.exuded for * is yurpose.

— a he a . 4 *. Le: we Swe. a9. 1 wwe be TV , a. £ . + %.(1). ™ a&eulavion, ox tre revusving of tus enthers vefore thee
n

gollen is deposited. Tne v.lnute anc delicate structure of the

ete,e.s in tre clover flowers woulc seem to wake the wor. daiffi-

cult, cut when one is exverienced this vork is easily Cone.

amie er LA * t a ‘ a7, es om _ a es ame vom 44. 4+ mc ot le

Circe Ci. fi OW » X’ Le wV¥,C Cra vii’ lowe be ar sh forest waias. > V; ad tk vei wen aed
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ith wuite clover.z oO Hy x = h
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rectin. -«eccirst the Pivser. "Telors fee Povaers tele 7 ole sf ove

of tlhe cies. Tew Whogs and “teel] will “e® vent beet together, and.

Lay We  .beced uader tre tl. Tl.é Essential osigenus cre then

sosed, Vedic ’ re five oF the Soreceps vat the spares wowesos,

POL OWOPa Ve Toner. If tie entrers have nou pet telun to 9en

Chev will te eutirely broken off ers re .oved. Df Viet ontlere

eieey AA Tee? a meee ML 1. Reale aw Fe 41.3 - , ~. 32 hf
Gee COL. ll eS DoT. eis Oy MG] be cruchec & vsiS rrocesS ei.0 7%

me cen easil: ‘iow vhetier tie Tlover selected is a sofe oue to

use. The was il showla mat ve iugurec .y this »rocess es it

T@.CS taweredr the Panser.

(2). A second rnethos is recow.e iced vy Vr. Geovee T. Oliver,

wlant prog .rctor 60 Vasnipgtonu, es ecially in the case of ciosover.

Te recoriierds Washing off the uollen vy mecus of a s..ell stream

of water, gust at the tire “hen the anthers onen and the »ollen

is cdenositec. This method is calles cepolliration.

a \ a NAAsts + + %- , vo tt ” _ 7 ct WA
(3) in aaaition to tuese two et ors I aCULCea & twnlra

ore, tre renovahof the pollen ty menas of a trusn witout wash-

ing the Tlower,. Tlany authors such as Darwin, “nut, Fermazn,

¢¢

erd ““yller write that clover is incepavle of self pollination.

“ry. Oliver says; “Ilany otservetions indicate that the flowers of

tie red clover are irccnatle of self fertilins*ion when ~rovec-

tec from irsects, as nlentsri rave teen tested with this end

in view have iu no case vrocucec seeds." (U. SC. Den't. of Acri-

wlture, Purenu of Plant In-ustry, HKurietin Yo. 167, lew lvetlocs

of Plant Ereecing.). All tis suggests the removal of the -ol-

len tv rornms of the trush without washing. TalrS vieti.o€ is more

easil: cone. It saves tive aS one caunot vollixate « wet stile

mad wecdletvely, after wasnine. Tie deliccts parts of tre flow





  
 

Three stages in wor: whit rea clover.
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aOES OF APPUYTOS Sohn.

In soc.e 07 the Tollovains eyveriuedits tie Flor:1 envelone is

re.ocoved, which fecilit:.ces tre an lioestics: of tee noatlen with the

cruch., Tr cusses where the flor.il enveZtose is not cut tre flower



9UYOfUINIetCtPomouLjeSTeGtCTsals[PAZOTSeuytev.Luv“Segoyeg

ny-.“.tennewpeepmp¢_¢..|(oueele~one.oeaan
SicUSTiA...-43TOoLu&eLLGe:oT@au..Woy[~~wud“wAnePoe-~-i.-YLwrewwWidw

TONINGOTNarrey7.-ma<TNeyrs:
\~Lt™-.uaLheiwbLaas©fiedrMogVAG

ialoerer~r-aeo‘~~>¢.~~7~my

BUS.UseLtSi.Agu.Uool00.T4oududp!Cs

K
2

TeeYvuesSsuUTaay,"UOTETLOSL.8UTSseHBOUPUOTDeulredseSst



*VueOIGgpau7c4a0

UU

P
Y

C
;

m
i
c
.

i

y¥TG

Ovt
GOT

GOGOL
OUT

e
M

a
t
e
r

E

SK)
O
0
0

O
N
O

a
C
A
N
A
C

r
a

 

 

 
ee—*pestwho

$TNsot-AOTJfoszequng"TUIWTIO,

   
aac’,

“ano

L942")

os~teeame.-.---.psoctol.é-ywr~AN=hes

ePpOdeudtLLO&t-;,LISOuedmAeGbuCcUuOTST..tvetis

GALA[TEACT]IGh.peaO.etSlewsucuvys{OCUGTsz.-To-quy,

40U@fu.elLCTeAusa[LesoTreuesuevg>f]wOotstaklbyeons

"UsSnIo265TCPLLULTTOC©26Gtectstat

‘TedAGOT4ZULT[T[Ow7fyUoOTsfats

e~rr->on
'7

LoebbiOLWO...aLLOc"TcasQld

C

*Teotqzou.€4¥@UsemPOUTS..STUDYUULowcoyseoTyoearc

TUNHEOSULUOTZURVETITIa;cxaJOBIOUyotczaypezocyord

VOUO9Los.SISMOTS94SUeUTIIG:aFOsaTtssswiuyuf‘ered:Jo

aNew-rTaNwyr~—-”+ev.rss786wrr¢Ccetme-

UOTECAGogligyPctODSSeuNGACTVLPoeveld.g«§oVUMBSpegettT.ci we&

“SSCLO8.2.0SIOUOGTSOutVOTUAUTsyoetteég-..4u94[TT®sedn[out -7?

CNOLs,~pUucCLCAaSUt*LOTPEUTTTOCapJOSporeZUaTAaTITpsaprio

-"T

Tera.

TS

CNCa3stu“PAPLUTL[TOuesscudYOuatenstIIsel[Fvtywotuas

MOUTLeONO89fFPossete.CNOdsZeaTtTyoytUL*sUnol2





 

13s

ATMNOR
Wit JODe2OUP) IT's TT NTTIATN A

m9 items OULIZALITD.

Division A, Flowers denollinated vy water.

22ViSTOn B,. sioevera cevoseylated

Sub-divisionsl, Floi.wl envelone removed.

   

   

SubecivisionS2, TlLoral envelone sot revoved.
eeeeSweeee eeem me ee eeee ee ee nn ee ee es --Frc--- —--- =<=

"No. of fesults.
Frneriner.t "flovers

|

-<----4----- 4
"used Lio. of
' seeds 7)
’ O° Suried

— —_—_ ' _—_——

A Wires... ~oliea usel at cuce 4134 4, 20k
A 2 green wollow. User a22.0..0e 25) 5 28.7
Boies oe mn Ns eee we Cae 1154 Bl 22
& 2 Poltinustéed at bnée,; colle 5 says 916'195 ne 17
a 9 awe ow , wie 1 " V919 19 vO

£2 wu wi s Ta LS it Ww? "199 7 7

4.2 uw we ) we 2° “ Wty 09 0 0

fp wey wy ) wn so " WIS TG 0 0

Bl Fresh sollea usel 2% once "144 7 4.8
5 2 Fresh pollea usel a. orze tava 9 8
Be s : s after 4 hourd100 24 24
8 “ " it) " 24 # 27 lay. nF

B 2 " " " " 48 " 28? 9 7

COD scalS2OLS SOn. so SiaSSRISS.

Seeds were often ottaincd in the first pro.s of tiis series

of exseriments, wi.ere flowers were not pollinated. Sune flowers

iad teen was..ed to rid tnen of the mollen, ov vere Cco,ollbnhated

cy means of tue brush. tnis leala us +9 telieve tlas fe2etili-

zation had been acco::lished sy the insects before Ce-ollination,

or else tie cesollinwtlon was 290 comlete. Bécavse al tie res

sults obtuined in che rirst group we can come to no co..clasion

9.. the resalts “ilir tie Second, groups. On: ici ons. (Or tAase- Tete

a second series of these exveri-ents were unaertaceny where all

tre flowers +29 be used were covewdd with cheese cloth wi-ile in

the green stage,
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