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“ﬁraimal iw pW@vﬁBana on we& ackﬁiw presn (Ljnyumm, atin wnd v@rhnx"
19@?), Boosnd ymawa hnﬂm neeﬂ b%o a@ve?@n%anﬁ of theﬁ@ wpeoles for
use in the E@pwevamaﬂh ﬁf nm&mvai ﬁvumﬂ Land dn many nauu%xia& ang
ﬂ?aaxﬁingly@ in?asiigaﬁi@n of %hair p@§@1tlwl Vnﬁuﬁ FiYs) haﬁb @
iayvm@a un&mf ﬁx&%iﬁh anmniﬁﬁﬁnﬁ vam wanrid%xwﬁ jma%iﬁﬁvh& -
The @xg@w&mahﬁﬂ xmwaﬂﬁwﬁ in ﬁhim tnesas were storiod in 3?ﬁ %,'

ﬁuahinaruiva :nﬂ I mglaﬁﬁ Fin& a@ax aaﬁzmahmm, ﬁ@ﬁ@&oﬁah$x@,'ﬁmé 15:

' 1&%&%‘&% A@@ﬁnﬁ upiﬁnﬁ niﬁg n@%w iiw oyu&lu, xyfﬂhiﬁ G, and Qﬁ o
,j@wimﬂﬁ site on the Gorse of & %imi&mgg,; mhwy wers dmm%gng& tﬂ
GRALIG thv aﬁtun@wmﬂ ahavam%twimﬁi@n of a wiﬁ@ E&nga of gmaﬁéim“

material wﬁﬁhmn hath bir&sfom» ixmi il @nd marah bwindsfont: %xpfﬂ&?

with n view to 8¢ *@tian af the mors grmméainm typon £or mopo
d@%ﬁLlaﬁ am*mn@miv &ﬁﬁ%ﬂiﬁﬁﬁh ﬁﬂﬁ@ﬁ gmmﬁitiﬁnﬁ whoere t&@y cauEd be
éﬂ»ﬁmﬁo&&l ﬁ@ﬁ ﬁul%uf&l vaiue, o

utamﬂhmuﬁ@ pot Qﬁp&ﬁﬁiﬂdﬁ %tsmpt o6 %@ ﬁmnﬁnr khm'mampati%ivg
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abdlity éf bivdofoot teofoil during the ooinblistment phesc when
srowing wi%h_gamgmﬂiﬁn gronces.  Thooe vers fellowed by opsoads
eluap trtoln of aeotypen ond oulélvarn of blrdofoot trefell, ond
1&%@5 6f anvsh bivdofoot teefoil, to investigate the wpnge within
sach impoybent chavactorkstio of the opooios. Suard gxporinente
exenined the behoviour of bindofoot tweloell compered with white
elover durding snd after egteblishuont on uplend pasture and ot ono
ﬁﬂg@p@i@nal lovlend phie wnowe the ppopence of an pocopltable leguwie
gounld euhence tho particulsr faxming oystom.

A paper enbracing the resulio aﬁ%mimmﬂ from gome of the experie
ments dopoeibad An this thesldo wos presentod by the suthow ot the
Fownth gmmwﬁalwmemtimg of the Europoan Grascland Foderation,

- Launsnnno, Sudppariend (June 14-194h, 1971) in tho soction on
limpravam@nﬁ of nm%qul‘ﬁmaﬁmlamd, entitlod "The potentdal value
@ff&gﬁg@ opeedon dn The dfaprovement of neturel graseslend im

Bootland” (Charlton 197%; Appondix 5).
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T RuVELY OF LITImATURE

‘s‘iﬂm rsgmc:%,‘éas wii}hiﬁ the gore Lotus have been developed as
. ‘hérﬁmg@ pigﬁ@é, Brdsfout ﬁigfgil ig the mport videppresd cpecico,
Waving baen voed i@_ﬁgﬂsﬁé far at leapt e century snd doveloped
oxtonpively in Nowdh dnoxitn during the past thixdy yeers. It koo
‘also boen sdopied mnéceﬂsfélly in South Ameriva, thyoughout sapiern
ﬁuﬁéﬁe; the Soviot Union ond %ﬁ parbs of Asin. Mﬁwsh bivdafood
trotoil ﬁﬁm:fau&ﬁ favowr in %ﬁ@ nontheunst United Stetee of imeriecs
and in hﬁstr&lﬁéimbﬁg ) Vﬁiﬁﬁbl@ pward ogmponent An orenn of high
ﬁ&infﬂllg.Whﬁﬁﬂ&ﬁ nlendor Wiwdsloot trefodl hes ldumited vee in the
drler reglons of Cplifovnia end How Youl Gtate. in genemal the
méx@nom&c ponition of these speoies has emerged so o weplocement of
other legunes in tﬁe problen areas of grapsland shero clovers and
ludérne will nmt'ﬁhriéé, |
."AThm norevhology and ghymiol@gy'éf thope spoeles nave hoen

akﬁeméively mtuéimd by ﬁanﬁ vorkoprs, all over the world, thus wbtainiﬁg
% aranten kﬁﬂwladge énd:undQWﬁﬁanding of ﬁh@‘ﬂygeiém‘ agrononic
bahaviony @ventﬁmliywleAéiﬁg ta‘impmavad exop nonagonent technigroes, -
The vengo of litereture on Lotus speclen under pgelonlivrel systons
is wide snd varded. ‘ﬁa@y‘aﬁméi&w, epyeied oul Lo Horth Smevica and
in eactern Furope, fouwnd seversl aejer fostures which set the bivdge
foot trwrnilq apafﬁ'ﬁm@m ﬁﬁﬁay legumaé and Indiceted thein pleco in
fafmiﬁ&'pxaatiﬁaf Suﬂh‘eéperié@nt§ have axamined thma@ 1@5&@@@
ugﬁer meny dilforent alim&ﬁia_ﬂﬁﬁ ﬁﬁéiégiﬁﬁf&l aituebiong.

Thﬁ.£&1®Vﬁﬁﬁ-li$@$ﬁﬁuEQ ié roviewed fa% convenigncﬁ.inAthm
folloving s@@'ﬁiﬁnm w- |

;{ﬁ) Biwdmfaaﬁ tréfmils_n %he;éygéigag

(b) birdsfoot trefoils as egrionliural plants;

{a). the une of égﬁgg iﬁ rﬁugﬁlmu@:imgx@vameﬂ%§

() bindefoot trefoils in the British Tsles.
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AFRTA T

Ii’m %um bi mm"fmh twefoll ds :wmeaﬁy gk,an w Lhr« mgri@u;i tumlily
&m;m%m% ﬁpet:;i.ﬁm w:i."hhm tho goenny mma, i}ii? i.i:ﬁam ‘Ehm::& Bxe “Bhwos
;,qmmmzmj f,aycmmm *mas-hh m:mﬁmsamm@m« '

}M wm:uw nﬁu;& Lia o Inimrm% trafoil,

mwm

ba T‘gmﬁm@mlmm Gﬁv.; {I.. piloinosug ‘—"cshmm'sz*; lu it ng mmé,.) -

ummh bi .mtx,ﬁmt trefoil, . e

i

"iua mn&zs T@lﬂtz‘t« rmd H.%“é:, [ 1?:§.:L£<3. = glonder i:imafeal; weﬁiﬁm,

(mﬁaphuﬁ, tatin ehd Vorburg 1962).

CIn bhis fﬂ@mgfmg}a on bixﬁmf’wm; brafolld, "»&*M’i:}e;;mal:l (1926 reeondd

zmm x.lmn “imfm oy ﬁﬁ.fﬁ'ﬁ*&"”z’;t E.e:}m% ztaau:u:.a fox ‘t}mm apecios within. mw .

: m;},l&mh Etmnggﬁ while othen ¥ :m‘;m:* }amﬁmgm @mh i}ﬁ% nywif‘w nnmz:m ‘
,&mv e,im Ma:mm. : ‘:t?mm a‘iwﬁ.ﬁmssw mmm@m 'timw wid@ ewm c:;f‘ dm& *‘im

%mi:i.ms and uim.i:* &hﬁi’.‘&{“tmiifwiﬂ «xpyﬁaxcmw in ‘tho fmwamng f 1(3..‘”:'2‘3;115;% P
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: ;&im ubazwa a | ' ‘ SRR
SIn opder tc; @zsgmmﬂ?sqg fully the swmmmm i“mmmﬂx it de - 7 7;

i‘“’*‘*’“’*’"“m"“ o Wmmm‘ the movyhologyy yhysiologyy oy tology and

*«_‘T_a:uamy of these najor aw’fzﬁ,m,

wlw “mmm

Tha m@m mmmgm apecles L. 00 gmﬁcm’i,hmﬂss ia.; umm Liy Aivided inko .

Am humnﬁ.ml ‘l.}ﬁ{mﬁ on mmg)}ml%imbl gm\mﬁga (irsawl}@ml& ’&Mu Jo L.
emmm'm xtm; mm gggamm ig-the dward prvs Srato . type mm,ﬂmly
nmmmumﬁ bhm%hwﬁ {,}m Ei‘iﬁamh ?ulmg x... poraienlsiug ,‘mm “ﬁmm'.

, ’vml{g m:ia m B aasm:m oueet form wi,‘th mxgrm’ mw@gw.mi@h is the bosis

mi mepmm :mr:i Hoxth .{m'm*;i,mm mm@mizﬂ hiﬁ?ﬁﬁf’é% ﬁmfgm. Ho guch. -
&ix:z b3 imi»imm oxiob within L.. pod mcul'z. tus o L t;fzxmim |
’E‘Ezé}s mmaﬂ roet syo Lm fm o, tm@mm‘, with numerons YLataeral mo‘ha._ :

{i:f:i mmma éive usmml 1y mm c»niiy o1 L ygfi moint by Ay wheam thoy swugme ﬂi;‘j

%u*t{mmly mg;:lgg@ »}_w toproot systome - 'i*iwy sxz:f-j,zgﬁ ﬁ:h the, grown of
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the pﬁanu vui bﬁuﬁ'dﬁ%ﬁmhiiém& roots at the noden {Hobingon 19472

Le- cmxm,uﬁcm%‘u 'i,uz & {‘iﬁ:ér,fm mtm mﬁmi@«a m‘%;h B OBPOON ing, gim;ib

g

s@a@n&Anuiy %o 1&&&%&@ %uﬁ :unﬁriﬁx - yh&h mﬁwﬁi$¢ in- 3%&”?&1 root

de::m,&mwwaﬁ (*m.imm:m, doge ok,

sl S an S

Ln ¥Q@ui& i “ mh@wﬁ pxanmun@aa bwyrca% w&%h @yﬁmnﬁ%va 19 grak

%;g;giema}aiﬁg;g fm« Mm hczs ,’fm mwm 5&1 o vhioh im Vory. dﬂmz\lgg

G,
distributed in 'b‘%i@ mmm:c t;azc‘:»:é;i 1&&3%’;{;; ﬁﬁiﬁ&&ﬁ;%lﬁ&* wmﬂm thers oxe .
tmerous sdventitious rooke fxom the xm A0 o

AL mm; 03:‘ mlmx{’* g;g;?.&:ﬂw‘%;h %@am a¥ 0 imm;@ in %::zwinmw’«: m;am@ii,

mz:sm c:»:u,s:,L s :g:nmwmrﬂ b2 gfmiimm mu? &ZL.» mw,sw:ma,:ﬁjuw mu{f’ic::a

"(Hmyéarmzm it ¥ m Maolionald wiié’é)‘ m wm*gm}.aim vek. syvensin 5 ode

1

nearly zéh;nyﬁ mw m'mvi.x:g am‘i 33@”&2%%% while the mm-m}gwis ig
uobelly novs fﬁfm(m f,l'i.mmgn emmj vars ponge widely ira this Jeaturd.
fim“*mmt:z %m;: 4 Lm_\w of. L, %rmnir, ara qul te wesk i,h‘h“s ﬂyfwws goneynlly

e S

ﬁ{mzw %mz} iy the pwatmw %mb s}zm'eaém iw wcilmmﬁ wé,m iw

};&E’Q“;“{ﬁ"&ff&‘; dus o ::.L:;s x}zim IR GORE fﬁm; when {M:s:mm‘l Q;’ {%ﬁ;n:-nmw,, ,m

%ma::a F3TH] ««.‘b llx saf to pmam@ sreet otems in trmmm‘ mm’nw aad -thig

rlge. above wzemm mwiu c*mm@ci by eiﬁa@ agetetion (sm @1‘% 3.9,';%3). .

A SR

m»{;VﬁM:’{i},l wid t;mw d@&sm:‘ﬂw Lm: Mtﬁmm @f‘ Lotvo an baiu@ ;iiimm ond

lese ‘%“‘3«,{?‘«%.(1 ﬂwm *&;hwme mﬁ‘ hmm*m Mx& mﬁ alover. Pubsaconce varios

Cwidely siiiﬁwstfgh uﬁm;ml@ to ly &,mmws m me are pazely Lound.

tinebonnld {1%&}) exidindriod grioul’ imm‘i, fowan of L. a:a,;,~§1§,m%g,§gh g ond
fmm& *%;%m*& Shas0, @syp@n 'wam nmvlv ‘lﬂﬁ}wmma mf:;i;mhe:ﬁz:a develop in
e Tw £ m:"! 5 nud x«emmxﬁﬁw hwm&h&rm also ovours, "ﬂ’wm‘t ting. in
tad iv‘!;mb:amxza,hi}& b a:lﬁ.ztgfb ®

'Lh@ baas m’: the i.c;*i,m; shoot a.yﬁviam ﬁmm #orown gmﬁ i,%w
nmmezﬁmm atony nve fmchmm? i’mm &hﬁ.a mmmm Sone f“"mm&:s of

L. fsﬁ:mi&m.fmm ;'xmi Lie Fonudp M hm’ fmaml 1y snd oon he covorsd

}:zy :mz “m%, *‘Lh@;;: dca nod pm&uue &zdvmm *tﬁ oG mnm es In
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Lo pm}ggmﬂ shue mad ave thevefowps not true rhisomes.  Fhe howvizontsl
atemg of Lo paﬁmmuhmm W) i;h:i.elm:&;- than thoose of 'ishc: ca*i;hea? apacion
am(lg although (?O‘i‘iﬂi‘hﬁl;&f *hi SOMAE o le;y are gemat times oxgo.sm:i on Uw

AT ST et 5

esuttrmma sl behave mz m,r:*:icjxm (ﬂmﬁmm"i.ﬂ,, Bmz. m%,) . Length of s,mz’
shom ﬁmﬁm mnm:;.:}.s:r“mw and con hoe ;i REGRY of oné nui.f:ca in 211
Lir‘-*«m spesion,

‘;s:.‘tw compound }ezzi of 'm ?&sf‘mm 4refoile in chaw ummmhi%l 1y

p@m&ﬂﬁolimie ﬂ&ayi%é %ﬁ FERIG Uhioh ?ugﬂe ta thet Eha bagnl paix of

leaflets is - j:m.z: of &t :igmlr»m f }-iom-msmm {1934} drow m;t»zzx;fi;ion o
the xav;i.ﬁeﬁm of ROV ml vmmm who mmluﬂod le"b tho true zm:}pule
axe mulime:m:wy i‘c;mrum:em at the m,m; o:f 't}m paticio.

Shspe of 'i.l‘:ga lonflot vm’im, 'i;!:v:z ﬁiﬁfi‘ainﬂ:'&}l}%‘ nayvow lesflels of

Tie Tonnisp ezw:i.l"r pepszating this spocicn from L. wamimla&uﬂ ond
S eSS s 2 R 1‘ . "y 5 x

Ada as =T

i }f.{c:f.“nnmmla;é;wa whieh mueﬁmm eooh other in hevdng beood leaflets.

'A},l threo spooies g;"l,ﬂwly W*mm‘b”‘ t:i”&iitié?i*'h@l?bﬁ{é;«::‘ Loy gjm‘lf‘ :Eza ‘i‘,h(*‘i i s Sl
ability to closa "cim 'isol'sﬂ.nrz} JQQ’\,}.P‘L& *Lo'mnhe:s 0 W;r‘mce' franme- |
plention et m‘&g_,h‘t and in wvilting mndm mm,

'Hm Inflonessance o:ﬁ‘ hu‘c]nmm“i "t.:mi‘m i1 ip .an urz”tmii «1ike oyme
bmnp nt the cmd of & lamf i dinyg ’y. gmtlmmle -..('.i“lmmzm md 33&13‘:‘5.% EJM)
Lo eoznionlotug hen one. b0 oix § 'lm“'m&s Law }mmﬁ, Lis mtﬂpma:t it rg,wcly’

nmoYe %a'n imw whﬂa Im smcmnmai} ;a%.un Imu imm fj_va to wc‘l"im I 1{33:&3%:3

_m anoh hdmd (Claphon Qi, 113 ‘i?)w?) im*» mlmh m in b}'&{" i‘ee,n of o

'(iwmm e m‘m G win jn Mm el .m i-,s,:- ‘(mdmmm_},s& (al 'clm tipa of the .
c‘;nl 2 buen ow &':e‘scdf, ond zomnd x ssLm*-»l:@.}m Ly Trtaee, o i%iiy dige
tiwniuhing ﬁ;hia wcsw;z imn i}m m’le"e two uﬁt}ﬁ‘; G0 i‘lm rfo ollw
:m ‘i*. rﬂilv lm ummmm and .65 ﬂampmmﬂ of ﬁiv& p%ssln u})uh m?
_wnm:f Uy ,yx:ali.f:sw 'tmi. often i:ﬂ.nmd w'i, 'rz :cml at zf:qﬁﬁ ﬁtz_f;ge':‘af t’ievm;i.a'pmcexﬂ:;,
"1’51(»?3?6" are ninsﬁ Joined stamens and one ﬁ?x‘:ﬂé m‘t;fmssm ;;;rntl Tk g~ynmec:i1§:§ -

has ox ovary in tho fors of o ;Iimmiz feal %uﬁadg 68w Yong ot flower



opening.

In m=ﬁﬂ,,§g§g@ poald apposrs o ah@aalan@ubrmwn aalaur hu%
aniﬂidu&l saails lﬁng& from gXQanma%«yallﬁn to mvmxly hta@k,_ Shope
v&wi&s feom ovel to wph&r&mml snd the @umfan@ ia ﬁmmgﬁn yet ofton

m@tilmd, Gf tha thyse speodes mw§ﬂiau3ﬂﬁma sugd ie J&wﬂsﬂﬁf

A

L hmving a thousand- seed welght of (vnw v Igzxjm) and led g

pree nmmm

"”(vur arv@ﬁﬂin} vhoveas L. Goouts aeed i 0630 g ond L. lﬁﬁﬁﬁgﬁ&k&&gﬁ
‘stﬁ‘ﬁ {Haﬁﬂmumlé &?éé)a
Bedpfa  Boed ghexacheristiosn

Hoed guality vmkﬂww’c@nsiﬁmwablye dopending upon %hé‘h@xventing
tine and proocni. “Théha is o highly significant anrrelation bobtwen
‘sead welght ond seed sive (Hongon and Sehoth 1962), and Lawge plunp
posds produge the most vigorous seedlings. Mook Lotun noed sufples
gonbain hard seeds whiich ave visble but do ﬁat m&ﬂa*b wadﬁp Gurdng
'Lhc garaination test perlod due to an %mpe;marmia ﬂﬁﬁﬁ aonte
. 'im‘mamm gos of hand wecd vasy from 0.65 ((;r&lgﬁ{ﬁ‘ﬁ%. l}iésg} m Ae ,,a}é
(amhmﬁﬁt aﬁé Hejoros Y63} in pumples Svon Hungary but averaged
)1%{$n jmerioan cowerelal seed lots uuxing‘ijﬁl %ahiﬁﬁg (Brown

- 1?5%)6 ﬁaﬂw& (iew, ﬂiﬁ} sloe repovied Yt vbmn& a ﬁ&ar%mr 0? the

T Ry
ey

.hmxﬂ &umam aubqaqu@nhly é%?miﬁ&iﬁd siter one uinimw in the maiio
&u}g@om (1.964) relnbed wﬁviﬁammﬂn%&l cmndihimma during wipening to
Hg&xﬁmﬁﬁééaﬂn@ﬁa and roperted dncrenses ih the pxaﬁn% té& of hard
| &@éag dad ém pooy haxvesting end storege mothoda. |

Vawimn& &ymmtmﬁﬂ%m hﬁ?ﬁrbﬁﬁﬁ ﬁs&é’ﬁ@_fﬂﬁu@a hoxd meed conbent.
Hana@ﬂ autsdd ~shhmﬁh {1962) resomended senzification of coed loto whiuh
h@d nowe hbum J%ﬁ-ﬂi huxa goads wﬁd almo m&ntia:a& ax, mnfanmrmd
ht@&?ggﬂ%« mwmmn (1955) %yﬁdiwﬁ L@%ua poed wiLh aongentrated sule
Cphardio acld fawﬁﬁﬁlminuﬁﬁglﬁnﬁ eiuced harﬂ seed conbent to low

wels without dnjuzing the nowmel smeeds Liguid a&yﬁen ahd nitrogen
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oucoespfully m(mcet,{ handepeedednons é:}.'i;hin fivd,mixm%m {Eynapad
19450, Ghislen 3.53‘),’3) mii{lﬁ @hmigﬁx‘s ond .iﬂimjﬁ'mﬂ {1963) overesno the
problon by sosking poeds An BF aypoun 'm:hmon for threeo m;;as and
e%mn recommended this ‘,a o pnctic al'i‘i@l{é 'ﬁlreea“(,tm-an‘t.

Exffsa.(‘z.‘:‘am,ld {1946) réépm:fi;e:ri goraination porosy i* en c>i wwound 445

for Tmé,}:z Lo eorpionlntus

S T Sy

and Lo arﬂdmfzmﬂ atup . afbor alx yenwo afi
storage in }.ahmfs.ﬁqi:z‘y conditiono, decliniug to O Lox L. pg:x;gwg}at 3
and 2 B Lox L pcduumxl atug efmfzz mn ,,rmm. Mwkhine (1966) « vhatied
that the imi_"i;ial goymination 2 abo 0&’ 'b 'mmi:mb twefodd peed wan
rrreg'tazs;,imci :a?d:e‘ five to ften years while ¥eleonchuk and Gelemed (1‘}:‘35’;) :
cémm.n:*e,u mm ::a%'i.v c“ai‘ ﬁ?i’ﬁ‘%ﬂml EYBs06n aml nlue legunes and :imiwi what
oy Lo é&;ﬁ;@}uﬁ&m;; el yellm: trofoll :m'i:mmagﬁ oy apgmmitﬁ)m
gorpinatlng os pnai Ly mmr nawm }’C"Vﬁmc

Yoods (1%6) mrn*w'md tiw ggm:mina m,mn a@' Lo compleulntue wns

d@ Lm:«;m} bv e m}m xiuma:s hcﬁiw 1_:» ¢ o %hv:we? 5& (’* ond by poile-nodsiure :
' évl:‘;v:‘:?mmzcz:s above 4e5 brws Itm mz&i}jw i 11&;\’3:&}:‘@ wna lonst affocbed by
hiéﬁa *i:;’émpm:';sft;me bud mz)m of ‘i‘c*c i}ﬁﬁ hsf faolahr“o atroBG. - fisa‘:;:miné‘aiem'v
:3;7.'1 an fsvix oephers Qum.raﬁx;.mg G.jmﬁ.ﬁ"“” fzuxbtm Mc: Mm 20 T-28,000
orygen ond 795 n:i,t:w onwag sl mikatc:é Imt WEL dmlwm’é in an crémcmw
;;ahm:’m af 1f ,;m (et mmn amxitm, E:»,u (:m,rd.cm ,;m‘i Yo mmm Variation
in euowvgoncs in ficlad i,z.ipfif: e vizim:i,hutmf? by Woods . (Lom» o, i.) w
dif‘x erences n oowing ﬁe*}) a.h o :iza :s:alzri,md f‘wtm:,sh -

Bl Lerfmeremaw:z ot {} ( w mmi e:l fw apbimua goz:eaimiimz
while sodld B bure .‘ll.g_z'g'g{qlius-aliﬁ:?ﬂ;ly ?mk«:m i;hm'l: of Piald cepacity
.3,,m:e<me’m gornination ('%531;*103:; 1961 ’),'” i '}:é;zmem a,m"i deficienoy of goil
t.mirﬁ;um waduee g‘;ng;';nj.:zga.'t;i@xa m:r: 201y Lzaw:aby y:rc:c.m 1ding mmszm.« during
BURNGE, (1e pidok ﬂnfi u’%al w,;fé‘)o
Hale? }wgmw:kgﬂ eddingg o em«:;m“my*&‘ s

Copute (1995%) cﬂa u&xium& :f:mwzl (12 ,iwm ,“,;:f:mﬂwww s2iala chowing
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the Qp%zmuw soOwing dvpih Qf bizdofeot trefoil to be wotuweon 10 and

JO Tl o mﬁjmwjér and wnwaam (1563) olso found thad wate of emergence

ana tﬁ&ul @mvrqaﬂﬂa ware sdgedficootly hg{hm t at !@wlb Wiika-
'ﬁﬁe‘ab@$ity_ﬂf @h@ pecdling to onowae and establich itaeld

while competing with aiher‘glaa%a ig en fuopovitent factor in

dateruining the vigenr and ﬁanmi%ylmf o oevende Barly stadies

mmvaﬂlaﬂ thet Lotns dn wook in thio fsctor.  Tusnloy {196?&) found

: fh%t m&vml,ng wlgour rn Let bludsioot b?ﬂiﬁﬁl WL xmflumnﬁvd hj aaod

pioe.  More exboneive trieln (1967h) indioated that ﬂa@diéug v&@wmm
ﬂﬂa-ﬁaﬁgﬂ@ viold decroossd pﬁﬂgﬁegﬂxvalv with ﬁenrﬁarﬁ in rnvﬂ
.wmignﬁo in fuether ﬁﬁuﬂi@ﬁ updng H@rghanwk bizdnfont ﬁro?mll
%&lléﬁiﬂg was abservad tﬁ oony esrilor in viandn grown from levge
codn than in thoss ot from snall ﬁ@éd& (Twanleoy 1969).  Yhe cone
ﬂ&tiauuaf}%ha mzmezn&l pﬁiont had Little offuoh on qﬂoﬁlih{ #igmnxe
The' utuﬂv Faitled o arnpledn the existonce of sone lﬁrﬁo»ﬂav&e& 1inaa
which aﬂﬂ-wnly'ﬁvaxﬁge in sesdling vig&u _ Qua la and LOQpﬁP (1“6&)
ropurted that n:waﬂ,wx #Q?mmﬂaﬁ LOTL @Lauggtimn and m@nad of emergonoe
mﬁviﬁqém}v 1.3,3 and 26.77¢ wgwa sxgniiiaﬂmtlv hjyhay in bizdefood
ﬁmﬁﬂleu wd:m;ﬁhninmﬂdwwaﬂmmeva and Snplic.
A ﬂmaubiva vieldn woxe in Bhe geme deseonding ovder hut wogplration
wat@ﬁ WEXE ﬂﬁnilnv for ﬁll sultivess within ench of sin age groupn
and aach of thres growih nempaﬁa%ur@s» “hwwm was o siznificont

inoreese in veaspleation wate in 2ll cultdvars with plpe in temporatnre.

i

Eadode V@;vmahiva dovelopnens

Mitehell (19%6) compared morsh birdefoot trofoll with vhite
élmv&ﬁ ﬁgﬁwmmbtewr&n@an ulovwx at moan iemgmxﬂhuw@u of 11. i onnd
lézaﬁ; pone apeodnens baing grow i full Jibhb apd gone in shade st
eﬁmh:ﬁémyar&ﬁureu The ozpurdment wovenled that this species was uell

mﬂﬁpﬁ@d-imlaemp&ﬁﬁ in o pelabivoly iﬁlj pl&ﬁ& asposistion wnder noderate
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Cphading At coolen Yenpevatiures. & noteble foature was thot lLotug

TR

g@@ﬁ slowly aéfiiqﬁééjiﬁ fﬁll light y@%jﬁuﬁﬁe ropddly ot the highow
’»ﬁé&ﬁaf&tuﬁ@o A ﬁlﬂgg&?&ﬂn:begmm vory soon after semsination
:ﬁh@x@a@ im-whit&'éiﬁ%ér ih wan d@lmyédAunﬁi% mﬁpma& fifty daya aftor
’\gé§m§ﬁmﬁiouo | -
| lﬁmny athow atﬁd&éw;wal; on Lia gggﬁég&é&ﬁgﬁg hove beew cawcled

Ouﬁfin Cunmd&nandvihé ﬁ#&%@d'ﬁ%atma. ﬂﬁiﬁ% (1956) and Hykowd (1957}
wtudied seeddings of hgfhagm Ee@nmaﬂ.uﬁﬁwgnngiuug combinations of
'light-iﬁﬁgﬁaiﬁy e &Qratiaaﬂwﬁémpmﬁa%unﬁ ﬁﬂﬁ s04L m@iétux&_amﬂ hoth
j;@ﬁﬁéﬁfﬁﬁﬁ@ﬂﬁiﬂé ﬁmﬂﬁh@ slov grouth of bizdsfoot drefoil vwndew 21l

4tr@mﬁmﬁgtwa ﬁahﬁﬁ {1950) a%mo peporeod poor growith of Wlrdafoot
:réﬁéfmii.wﬁgp 1i§h%finﬁeﬁmityiwaﬁ low. In furthow todels Giob ond
Q&@ti(l?ﬁ@) r@pawﬁéﬁ éiﬁil&rifiaéimgsﬁ Boylor (1958) mb%&iﬂad
pepitlio which mhf;ﬁeae} that hoth diﬁua‘b'énﬁ. noot growth wore severely
.ﬂ@px@muea'by reduced light intensdties, xmuﬁa‘he&ng affected nope
e ahoots.  Gilbext (1¥60) shoved thus terigation rosulted in
nigﬁlﬁlﬁA@niﬁigmﬁﬁ'inamaumam in &ﬁj7weigk%‘m£ bizdafoot txefoll at
[3();’(2;@)»‘,* normed Adght i:xxisﬁng;%i'i:yg

Frotosyathotie ability wes coupared in Hapive trofoil which has

low seedling vigoww, snd Viking uhich hds the grester oeedling vigouwr

{4hibles ond Hoebonald 1862). Both cultlvare had o sindlar oot
-‘ﬁhotwﬁynﬁheﬁia rate por uwnpid arcen of cotyledon oy loaf surfseo but

Viking had o highew pote of production of photovynihciie gurface,
fhe offecte of duy léﬂ%ﬁh mn.bixdqfﬂm% trefodl growth were
studied by Moles (1962) who submiticd ﬂgvarhl types o vericous
photoperiods ot & lutitude of 400 At H. ﬁoﬂalati0§,m&$$he§§am
vagaer 1% end 195 hour phoﬁﬂpariqu4and'n@ﬁﬁwal éaylength whwﬁéaﬁ the
@i@mt@w% TOOL gr&ﬁ%@hbcﬁgﬁred under na%u&al sud 24 hour pheﬁopﬁxioéa?

e lesst shoot snd root growbh cocuewed uwader & 9 howr photoporded,



'nﬁf 'm’;ﬁ.ng}g';‘i;hzx‘r; late swmer gouvings would pul blzdafoot trofoll at o
ﬁimﬁv&ri'ﬁﬁ‘sﬁé i%:hmughmiw eotablichnent, " “
bevge vepiotel aiiferoncaen woRe i‘mmd in growih habit by
Hittlen and. §’mm:; (1965) vhon plonts vere g;‘féwxi uwnder phont photos
's“;az‘i.t'.\,ii{ with welatively high '!i;,hb irﬁ;:&xmi%y amﬁ;miiaiﬁﬁ:; o Limited
”apm vhion of enogsy in the apeot e, eonpled with welatis valy woya
(k wf% (2) iy it gwi iodn and oold { 96) i’i%fz?:‘_?‘;’wpmi‘iﬁﬁéz. Choy conoluded”

i

&‘:r:@xa 'i;l;:i.a; e :mm,mez:rut that guowth hebit of blzdofoot twvefoll nay “i;m‘
oo 1:,2“03.3.6"(3.3 at leant ym tiallys 'iw tixa ’ﬂhytwhmmw pyntens

, v:?,}‘w&'ins* effwets on ﬂ.i.:»ff}&if‘om' trefoil wora ;i"’vmhcﬁ atudiod bv
Z&:&iuw é’}’hd Foftw Gy (l%‘}) whio mam’doé ﬁm 4;&.3.1“&?& of tho apoolen 2,0
mmv;.m :in henvy phado, mm‘a by :iam?yomdmgw {3%“} whe - obsorved thal
b:i.rz:-ﬂai‘m*ﬁ b .{.} nwé&ﬁ ot loaat 508 m‘i‘ duayliaght ot the aaeél;l;&n;s;.
s} s.‘fm::“ dm:imb efz:e?ly farse:;‘%lu;ing; mmfah 0‘%" seticfactory entablichnond
*cm:?.le l“taéé:é'r;gq :e,m{mfin:mﬁ_:fz. nindman Q.f B5E daylighi. éig};i.gg. ' m&ﬁ:iimﬁ'ﬁ
aaae ‘&mw‘; in B 65‘*%11 daylight, the _t:auii;‘tivwg* m?:c:iiig,* bedng TR
Egzzaia;;ca tq}.@:«:an‘:t _t‘h;‘m wmim.

.Gﬁomm& (,3%6 ) 3::1&":31.*3,1311&&, the £i:;:':§i: -c;;é" zt'xyse:;‘:,iefe 0F Teponio Qm
groy th m‘ biw(iﬂmcvh trefoll, stoting 'iﬂma ié ahoued o gmw.%m"'
role E.:L% geouth wat 1. than Emscmm tmr;”mﬁf Q,z,, 5156y ?’(i,a,, pnd ‘E)r »:::.i‘;;
zs%m.dm:ﬂ 2n & :mmu} 4ol Mrs fsﬁ:’ M,M L.gaf zra:f:‘fa:;r valtio. Kot apoimilow
tlon vate of “Lm 3 was gindlap ’i;sg‘ fi;h‘aﬁ:-a:éf '11,\%@;’1@ undor low ldght
trbenpi bios i:mh ir ’-"‘mw 0 whﬁm ﬁ"\md fw* mm igm,, - The great thaw
ralative grouth rate of Mﬁa‘{{‘ yi.l. 'grl';sz-:: um}hl@' fo outuaish the intiiel
& owth mmmtsaw of Juceine oo o remli of lucerno's grenher sood
slag and fgg.mmi:am indtial wnmmjh of photoeynihetio limsue. HMwbhop
trieln :x?m;'ézz.it.a(i thaty a8 al'ﬁm.ij.,_ng irm;i*eam:ﬁ, Zl.{ms:: of the acououlnied
d::;ﬁf madlor was paxtlt i.cmm’i :imﬂ wvoots gud LS into the shomn, opd

cthe deaf aves 2ntlo was uuz:fr:z:a;mm The poon needling w foue o




- 13 -

birdafoot '_i‘:;‘.%.’;?%:ﬁ;tly 20 cmmnﬁ:éaﬁ v.-s:!.?;ﬁ lugarng, ccaulci'ngi; bo ss_‘i:tm‘ihu_‘t;«:_zﬁ
“%a:vf diffenenocs in ‘iﬁm s rm of dowv 15.§§E‘1€ intaxmitim on relative
gwerth wote ((‘uo}w 5 .,96.? Yo

Botlr ;\Ii.;mﬁ:é;-:m snd hiffldﬁ';fm)'h twrofol ! exe fonnd to héw;i}‘ RO
gtonata por mg, o -ef%zm Srown in i,‘lm ﬁpcz?"“}mﬂ. whon grovn in tho
f.:mas:e.,, and leoven of plrm%sss ¢tmmx in the QPO WeERa 'i;himﬂ:&:@:‘ thsm those
in -mm }31;e.:td@e Bhnded pl @.um, amx%:z ined moxa mlc:m};nyll por wnidi of
J,mar m:: ahb ?mi» lose pex wnit of lead aees than pleants ms:mm ‘E,n the
ﬂnfm (Gmpa and Gualls 1‘5)&:;7)*

' ’mu csu] tivpr Lao, whioh has ws :ﬁ*?s:eii&;},' dapeoved sesdling vigour,
WA found to have s hig mhw‘ rolative growth pote in growth chambors ot
9?“3 “!;Zzzcxr; %:iti*h:i.vmws ’I‘c;u'ues,-,“ ‘i?ﬂ._v:.!f ReLs md fuplree, abtteibated by Coopew and
;J},uszlli,!:s (1968} %o o highow '?vmi sron valtio when compared with Tann an