
qif jl .4bocf .rc s9?9. .'(+j €f ,*sl.
(Medicago sativa)

,\ ;,ll u ut-U.,* .*e r' rg t\i,t',2 u.4i.1 : 4l :

' ,./ttt gl,tt ;*- i'aurs-, ,F

ze'a\l.i

,j.tS.St+S_r! a-J,:)1G1r \\"Vd Jt-1: 4y-fr: Y0 Jt-; c(M. sativa)

)lt GlDl rt_r ,.i\y' -'1r .rt-ot*(_1| ,.>.i-," o:_142.J-i &JU" rlFl \ S>La:

,a p' yl gtiyl oQ 62lt u:.-,-r)\:;l 'f 
oW.r-U.-,,|: a.,;4 al-lr' .,*J

'^31- J* rJjl 6a7.2t 
").cl'nl- 

JJbr-- o.r:-i;b trs'\.\ : /.0 P,t.>l)-a
s Srelb V ,J.at'^3U- -E,J-et g.-? 1r &i; i:L rrSI.." ,Jjl 6.,7 -f ,f f
>3a1 -sl>u:'-' .-'y:;l 

f 
tiJl dqf ob 'Qrb 1l p:r cr:?:r Jel'a3l- JJL

1: otJ:r51.." ,b:;l c--l oJ-i i3r-,- ,4 f) bl_* + 45Y.f \1 pt.,.:-lt:
JI-;.; 6;J f$rl L* q + cg..rr crg ,: ol3 

")*l'ttl- 
JJLJ fJ) r J_elg;tadr.?

:lSl_*'+ ,t;::1ly,o tsl,tt ;r!;l: ajlt gtirl ,*<V a*-_UL r,Lly1:l:
2 o.;l d)J r_,,j* p[i;IUPGMA ,-]s-t jl o:ti:-l ! r*XL;..- f 

tort .$J

.tt G-W t pl-tS;r YYY \ gr-, r '* C).:t'-;'l.ttf 51; ?--t' \ r,sf

;l o:t-c-l \.*.f ,tS f-: -aJ";" S44:f :t f$-,l L*, o:t(l.q ,r-S &-

Jl-r5,iL-l fl) ))"1 J ,:* OU. crLo;-- fr" .e.- 'a ,;c -\
glr:|Ka eL;;-- a*j. /s,-'.a e.as -\

6rL- ol3-:;1, .r^L c.:-^ 
';e 

-Y



olr-l Jgb r ,tt otrtJcy-rlr.<+j c,ltari'u- \IA

,r;-)\5 L-.q; f rirlr oLi.i l-1 6-sl>u:'- -iy:tl ,-rUll-l L-,F tt 6 Gtb
dl;.- n-.: e-ts Ll rJrl-; ,*; ':f 61 pl;rt a.*,- ,t-l -;) 'Jj ;ta;l 'gGll 

r-l-e"

ctKt.ra dsJ ,t: e j! Y'Y\ I t'r &t*'....:*:lr ':'rLi; Ji oJ-t" q 6)U..l

.sf tts
,*,L. i-i:-ar .tLi c,JL jr -r.o 1r 6ry'l.Xl ,-;4 gr-lJ) .Ji:i -f ---f

.c-l ;"16,,1Etll'-tu ot I

a.o,rilo

c^^5i-1b )L'/ -lLja, ,-/lr^i* !y.rr.lL^t=f ;,r-;'xa :1 '5--;l-
.(\ qqf .Askarian -r \Y21 ,,-*-;\ 't--t,/ l,^ '.'oL;'-o i La:1" ,lb:r 1 +z';r

s)./ g=i ,*,lu ss 6lttt ff *u Medicago sativat- JJ-- i4t-

.,,-i-.:ri :sV f-t o+y-i.r." tutil J:*:.:l: *:l:L--h r h.(\ftq ',-#)
f-eVl .,>ul t*1t clU-:J; .,;tt,-Js *lu: ,llf-l t;15'in 9=;'c 6l='l

4<r-lJ/ o3)\-e a-;y- .(\ftq ,,-?--S) -u:l.r.r" Jlt-lJJ"iS,.-Dl b n+y- 
"t'-Vl-h

caJJ ,tL-; J-g,o-,.,11;+ #, ar tc:.sl ,*,L, J ?-l> 6l-* ,lb:'\3 'K-

,s\4:f :16:t*-: elt i jt ev ?F &c5t- a., c''; 6rK;6 s'o*

.1L(-o ;: ,#st dn*..ltatJrK-: I c^;; 12.;1,- )il6a rtj e, ,Irl obl3,-

.(\qqf Askarian; rSLr" .qi.ibl-2- sltb6p.
olJ !tr)Vi 4;lo.s9 { U,,rJ JL 1r AtSl )r;S Jj 13;t{*! n*'-l q +i\

6l a; L a-.o'F y,+,,J Li-l-o a"bt ..!.:^-^ .lLi rr; e !. oW f\f:j ) s -f t )

'#:Cb -rl a;tJr,- rl-r,.; ! :-* 6lr crll: -,11+ f\f,.,j 6bJt-r 'o'oy -t)

,_,:i# J ,tj .5L65,! oll:l +, b9_2' a)\5.-*, ,p s sr-:t 4;l1.Jsjig o1l>l

tro:1j i )f -f ;;a3 Lii g:-er1K ;.,'-;; rl4i c. --A1:-:tet o '5J



\Y1 .A.f- jl 4ta c:3i J) )pJ, ,r<+j Ls. ,g:-t

,ts,_h.(\qqO rcrltS--orHodgkin) -r^t!....rj &q f e\S f\t:j
.tF .tlt &.*rJllr) !-! a5.:*l jt^F.l-- :l ,*-Wi: t +_y ! o+y-

gLna+.-r-- ,t:jer-r s dli Lts tr_r',1r 6la.Jtt- \ 1{ \ JL -,2r

A;1l ;t;-. Wi .-if r_tt' LJibt<-^ 3 c,_*,1 L-j Lr/-tL--ti : G4-e
Y0 r1r,;r JL s, * b ...s d,tJ-: r,r-tr:j ,a3l- JJL ,Sli'^J j- Jy*
t+i f^t- 6 K--i Jt.; ;l t'1 V ; .rL*Jr oJ-t + s ti.--st JtJ 2t g6ire
o-):t ta 6la-L.21l orLc-l t r.ti;l r--_ .Jr:b _1lS g:t ))_f )-raq:t*.,-lE

JJ-'-t at.y,: tyt r.it-e)\ll )-al 6l,a+A? + r..q; 3;-)15a,-;a;'.ti::L 61t"i

.$J^:, d-t:,4iJra:Kl.r-- ,rf f + e)Jrzy giLao:3i s urf :1,

[F irL-r: c.-*,1 s J_t,s_t:,_tls L-r: q-<--:- j:;2-J t \qqf JL.,1r

f f rrLil .Li ll".;l c+:ty-,;jt-- J "t;-6 4J Lgru ,,.-rlj; i1-er -riU Lrf pt3.,l glqrt:

6las_s'- _2: r:L,-el- J L^ ?-f : f-t tJL.; 
1Li;yl f arlt_rl l-l ++r 

d_r

.# : uel; c-^i-a o:jly: .Jr.:l: tlS ut:tr1_y (Tacson) ,lr;U g p_l-1i
>'_r ,,kl sgtoa-iJj- t rF: r-S ,-e ,t o:[i:-l \ ,Fj]-*:J. c^;p

ptirl ,l d+ ,Hp -h tl sxn f 
E.,,l ,_r:-, rr y' r) .Mf ,lS 

"f"1-;' 
I tu-F

s*.j c5.;id JJ-* J p. r5:ls-! -rr,n J|*i f\ f.,j .s-5.)-,t,,;1rr -ryl-

f 
UJl .J-'JL"'-|) 6-;.:.* .:ol-: qjt'.-)-rE 

f 
Et! q cgt!-,;| ,r_l: s".ib s :yr q

d!r-,:E 
f 
U-;l L"-: jt cSl.r+ i Qu-.f ?_* s ?.f ptirl ,j_i t ,;4-*

Jt*-i i*rJ-- eL^6"\g:j ..rt,-. jl g-\ptj "r-S ,F i e_:tgrl-,1: .Jj.ry

.(\qqf ,SmithgWarburton; -r.i cd! -r:-o j clb-r.e rli,jl
-e ;,^r- ccJLr g$rl;l t': f \ )s_f :) ory; \ qq0 JL 1r clf t(-a j o-*l
L:,il JL*l; : J4-e itr e f'r g;t+r, : 

-,11 p: I j tst:*1re Gf ?_p
t A'..F: r-f i-;or- -U 6rl.i Zr*i'z t:7 6la,:,jr-,11 o:l;-...1 U .-u:l: pta;l



JIJ-I Jgb J .t.,",lbtJ Cy./l J .+lj sEri'.t

ci i-t (p- J dL-e lUJl .J;;lr -;lri JJ-.1 u-1-" )-ye l, e-b t)-cl 6l-a+Ai'

JL' Jti f\fij qt:., ,rtt*iJt rl(Hasawi) ,J-rut^ 4-f I r r'rt r)rl;io

1 6;rj-:S -s> 
11 gV.tK-t- 4y- i )-r^S ,>.( \ qqO rcl!t5-.o , Smith; :t

6 ,-l* t 't'p CWLK:6 -l gti-,;lrJ'i a, 4?i tt I o-l 'rr5l-1. 6rl't-.lr

I gLill jt\ti Lts ,f :-e. J.,lo:lr oL:s :1+ ;l 2i.'S g )-t+-f gE-rl 1l 6rl.t-:'

-)-f rrrl..q,-l lEJl J/-l ,tt l-t+y 6.ru^;13; A-#tQeg.t--J;S ):=-f ,SLoory

.t;S gt1

tdgt g olg"

t k,ibLJ,Jj &! ,t> t)+-f a'?'iy- d;bo)t .rta jl ojF Y0 rl.t--

Jl-* yQ_f):)t f-t rt €l: ely rl{gq oLA'a; a*} * n':*11 u;y'

;l ,--.-u.r-; ,-,Ba;l u2{^,": -t* y (\ J:-q) islr4l a49-''-)!pj i-u,-L;

,Wf -f f--J{--rl;.;L 5. iJ-pli \,5-eY L-E:) bt* r;*.-,14;lLorLi

r-,.1-i "tf -hlr r:-;L Y, L jb; 6s-tbeitil-U .-r:-r;'- ilS,lF'Y rr

Jl; :-23r;: ejlr; o$-c ,J.L-s-) t ,?# L-* +t+i ,r*, j .ltolJ -r;r-,1l

o.r fJ: cr3 -2t I ,>.i-.o tt<a Jll crf .,lr '.l-i f 
l$l o)t1 ,e 1) oJ-i c-i15 6Loa-iy

;,,q j oL.:l.r-r ,1,-lll-,lr J9l a .u-S :lS 4s-t s 6-tl>J c;lr;U- 43n e>'ite

..(-it irl-. r-r(I-r (NTIL) .a-:,. rlJ-i ,>li.c J J-: lt".;l )t-rp;l3l-;: g:r

'sv J*.(AMS1) Jsl ,n -r oV Jel'a3t- Jrt ,(DM1) J-rl cr.r -r) oF

69v f,r (DS) ,\3 ;^-t'nL'-E ati-ar ,(ASS1) Ji;r'2 st,6 ef
o:lr 0 b , | 6 ,y.g;lo.;t*i a-h t* t 6t -p a' ,>.L.a 3'-l 4s|..stl (SV) .t*(

(F E.rr oF ,?-f '*L' Jrt,(AMS2) pt cr:?:: '\3 ;vt:;L JJt (r-'i

3" S-> irL rrSl.-c .(DM2) fJ) rr:" r: o6,J-3 orL :rfl.r .'(ASS2)

\t.



\r\ *C.Ja il .4b osi 1r s3+9,r ,r5:!j UF ,-rt.t

oiL t 3t ,Ss..rL rr.(I..e .:*; (SMD) dL .J*:; orL :rSI.r (DML)

s*j r (DML2) "t$ t;Sl* F y 3t &i; orL rrSl^. .*; (DMIS)

;l .taf t$ d)J.:.,1j" (DMSZ) ,lS ,fJ's- Jsq oiU &:.; o.rL r_r5l.."

+,;; ..t-.:, 6_sl:Jo*il::U- fJ) Cr€ ; oW 4;l : Jjl ;rslr Jjl c^;e rl-S<

l-y (f J:.r7) ,*,L, ,-l + pt "t: 
jl* r-1-r 6Wt&.;-tj+;i 11..*, ..r-Ull-r

-rytl 6 CW,b,|r;Erl 6t*$;to e .u-S o_ty MSTATC ,lyl1t
o_;l.j Jy-t-) tif jt a*,_ti,:',13r;531r .r_l-, ! .r.::-il.r lUJldq. ; 6_2Bu:r-

;l orl,i:-l U oy jrL.o,- 6fJl ,-r;Ll:L-.=.; 6l;.:t-c*l ;_t-r C-fl|d_r.(l
L 3 oJ-i c($ 'lFl J-l-,,;t 

"r<;t3 
,_.,-Lll: .1> te>\y O-<V uel, s4l

p)\Sa,-:a; ..r; o.-l- o;.c a 6G ,-tF tSy_*,e jj:y_rt-i, e cli 1l orLc-l

s 4l_2_21 1-2j.o e>b f-,rl ..rt":-l U (Average Linkage) UPGMA L,nil d.

gte;l -u:lr rtLl gt3;l dLl -r: l2 6_sl>u;^^ Jy:;l.r-U--.,1: L-F -,t S GW e
---DK ,_tt: Gltsl slt s S gt+lNTSYS ,lSl1i;l orLc-l l. o,-F d.*l .ri
jri ^, ,l--, syt (Cophenetic coefficienQ ,$:;rS ?,t' corLi.:-,| :_,11,

.4f

r.L*,r 9 61t!

-e t'- ilr _,lt,- ,Jy:tl g" tr crL;,._,21 6rl-r^,- j';l ^SIL. r_23* p!,i11

gr +5rr c'ttp cr{ 6[5..r-i; +.*,-ti,. f^ ! Oit, ,-tss il orti:-lL: ptr.,|,:.<t*

(;ta..Lf ri) Y . YAY f,., ; rl-u; ap-_+ NTIL r;e F :l Gtl) y ,fpy

cY.Y2Y pti.,;l.lr^,t ("*) Y.\"\1 grtlrAMS2 cJ-.".t:>9 llr I rl.r-- U--#
b1L;;rt, -FYf Y\ pr:r ruJ{y.f \f jl6?? ry.\"\A cy,yfA.y.\"\f

gJ )_p,l_,11r f ;l.t.i- ,J--*, Y,f \q C)DMZ JDMl oli-."rb1l .r;r !l:



blrl J<+ r cFy,ft,ticy"al.r '<pj sEri"t \TY

al -h :l Y \ 1A pr 3 cjl-: 6i:u:'. Jy;l 
f 
E.,l L* ! /..t , 'l.a 

4-' tt *t
Y0A0 g-r-r ol, 

"-r. Y . Y\ I t'r DML '' ;. -h;l .ry f l: b -,le a-6 ,>li-a

'+.U. t.\ Jlr-l * tt J r,:t l-;l.r ! 1lri." U--6 Y \1A p-,l j llr-i" U--*
D|[./.LZ rDMIS ,>liv }a;lYf Y \ pr .-url: dL:; b g;j>u:-,iy:;l ltiJl

3t al )s:3,, l-,;b l-r -rlIL ot-6 ,t-fL ol:"- -h rl Y' YAY t':,r.ll"ll" ,J--*.

s vtf :lt otKt.l.+ orf ,t-r) ,.xllQ .rrtt -1-&,r-<tDMSZ c-* J, dJ

)l ,j*C dtt, J5.l;rlrJLJ b 6-sl>u:*. iy.:tl '1.6 C-'rr pLirl !,e' U

..:*l o-r.i Y Jl-r+ ,, ;3;tY 6Lo+-*l-c''

AFI J-V ;t ;<^t3.r-U-:l: '1> *>l*tre aS"V ,-flL -r=r'l-11 .rLc-l U

-rj n-L, c-;.a y Sll ,/F 6y-x,,1-ig JIJ; iri -,11 
orLc-l !.9 -ri .J-$-

ii,e J:y f lr b (./A\ Y) dJaJ.,--, )li )lJi- U-ft,NTIL c^;e aS (Y J:-ta)

6y-t,o-)i:JlJ.e.. dry r[.cjb b ('/'f ') r3l!,s lli; zlti- o{tJAMSl

zlJ-i- d:J- { : c;-. iJu:JJFc;t#j )l-r-; .lry;Ji-uar oLi Jjli,l

& +i.J^iU c.i., Zttts J$ Ata:; rl-u d)J,,.i^+ orar cJLt 6y-x,,>1lt;

LF ,yLi it-{'i Lts t-*s 6V.no tsy-t'>1lt;;lJ'e-" trry )u 'c*'l
..-l *-r-lil-9 fb A )t &i

a5-r.u (irrt\)!) "J;? lpG-;l,UPGMA nt,, tJr-ySl-F f 
l"rlt:

,lr: ^;l3lg ,?s-S :, G-W ,. aJ-eu ,t;-'- t el\ .55ir 1-r Y 'I \ I t'-r
-rl,r g;r osf ,(nii-.'l) Y \ YY -9 (6}lrbr) Y' YAf lEJl,ii :l + ct-S

Yf Y \ t'-r ,"rf 6,-;r (.r,t*!lj) Y \ qA t 161+bly) Y'YYA f 
S-1l .,ry, Jsf

'4.:,:f &--.,r ,; (.ll+ltrii) Y.Y\A 3 Y.f2Y llj-)l $JS,S---r: (.r-r r3-,,-b)

C r,-! J"-yS L--F :l p. +-p G-j>l "r4 6l1a .b-S tl-p a3t- "ir! 2> 7ti.1l

.r-Jl-l ;l u-\-al61o1l5,1:..ll-iq i; )-y-'+i y '*l:l:L..3;';t J-L e-b



\rr +a"g jf L4h ossi Ji )FJ, jK;\3 (r, ,f::t

o;t5t-q upJf )rrr->tSt-;"" tr 6Y . \" \ 1 
t'_.r JE" .ll_.e,r 1 .rr5orLi:-l .-b

:-r;:L , ;l;-c k jl n'! r ,.rl ,.ri-=4.6 ..r 11: ptiyl .4 ! lJ leb ;r'-.,2:* *-S :lSQ J - l'Jv- v- I

q + 6-*, ,>"<VDM2 r DMS ,DML ,SV .AMS2 ,ASS1 ,AMS1

b o?,'1, e r63b grl !+t !.fLl6l'oa-"tly1r ;:li,-l +5r1b 
f 
Utl L*

DMLS o$e -h :l *-S ,tj a;tft-r+ e:f &-t e5-ts yf y \ t'.,; .r3; !E;l

i-rnr crLl r5.r;l: l-r _rl-t-i, o,-r:JDMSz de -h :l : tlsi' u-r;-4DN{LZ J

.4.+.11 ptr.llr.(r ! *-LL J, dJ d,,-l;l .J.i c.4! at je ca;,5 aS c.*l ;,r-l

Ar* c-45 >s*,6lt u)va16La1l5-,1: e c*l *+ ^slc _tt Sl.rl;r" ory

( \ ) .;1.- -,,lrj; 1r ,,-)t5 ar-;.1; jl ,PV {f12l;t.rr5 o:t-c-l ;:i 1l Jlg u"

o*-ar ..JL*ij 4J c.-l 7.AY orLc-l t-s_f ,-t'Js 61r.. ,S=zsts ?--i..- *.1 oJ,i

o.rLc-l t: gtill )-t-f :) S-&-t -p)/6'*-e .u\'l orti:-l )-ty ,-/Jt 4-b
q e-b 45J*x ft"il.lrlr rtl^r l-s 62\g-",Jyt1.r-Utl: L-;-,--1r A ;V-." 1l

Y\1A gr-r3 $J-.i pGrlga ! f :Y 6W:f B.r:y # cJL a*:,6:U-2..rl;a-"

?,t' .*f .tltY o1r! -s; a-.F ,l-l-,1r .:-;lr -iSY ,if9 
"f.r 

.-.lL -,r <5j*

orLi:-l t_s_f ,is_t d:y r*,La i.Lor ctLl g^ j! +5rj.f 'l.ttl o';4;r-l-,1r ,5;:;35

; \ 621:;:- ei)A:-l 6 GW 6 Ji un :-' d,ri# a'-;; 4l rrLly ..:-l

gF al 1l_rSjlx:.':^-;ir*,)\S aJJ>i i 6rU;.ll;a,. a-, l:lr rJLs fEJl rlq.

.,:*l o-r.i (Y):Jt.; 
-,1113,*, rr r:-)\5

J3!-,;, )Fy Lrr- pGyl ..tty 6.lU; [_-9s 
6.r.nr.r" JL.i; &JU" C.r-l e-b

d:Lj: c*i ilt ,l-Vlj d e) rst ;lyl pti.,1l ;"-7^.o .:;l> :_,e.7j ,Jt-l dj

.rr5orLc-l j A6o-Ut:rt#i ;l;:li:g +5.r,11: Lr-)u,"l i5to1t5,.:x-7



Jtr-l JtK+ r dr JtatJCJ.rlr <r:j c/uri'-,-

c.u.-Lci erljr..e oi .,Jt!" ":.f 
(M. sativa) .a.g g1 Y A '- -"J4r 1 

\ I 6.1lJ Jr-t+

0lrr-l6t'lo.:3r- f\pj

.c-f oJ-.i ir=.., .rj .iq Li t'r -ra t Ly.r, tS at

\rf

.grri"- i-::. t, tu 1"5 g.trJ .grri"- i-::. t, tu *dr rj u.trJ

cff Y'r\q \f 6tJ- Y. rtf \

6)l-jl1> Y. YAY ;lL^ Y

rr" VQ Y. YfV \t (U!-t).E-tj YVOA r

(FAO) Yarloop YA'Y 4j f

6x;5; Y.TY\ (Uli-l) ss 6-,ub tTt \

(c)J* Y'T\Y \q a+r J* Y.T\Y ?

irl-ili Unitanskaia Y\qq Y. $ Y \ YY '

FAO yrro t 4ii Y0tA Y\ &t/ Y. YfA

(a--erl) ;l*_1131 YI YY.OV

(FAO) ,t_K_-ti \D" YT Y. Yf' \

Lfl Y.r\r YY ,51r; Simerchenskaia Y\qA

c-&--ri ./lt -* Y. YY. \Y

..r-6.r'l YAAA



\TA +a"f- jf ,,4b c.lj.1r:9>9,0 ,J#j (t' ,f:t

,.:;U- 
"1,-+ 

.gt-ocsl.r \ crU-".rL--rl.l fu_;a"- <Y) 6.rtJ Jr.tt

.tlr,?--ri =nS ./. r iU- 1: i:r1u = 
** ./,4 7!- .1: 1l:r1- =*

.J:-iq.r, pstsJSlrfrsst=.La6;l:r,c. r.lrrL-!.unr,rL;;4j!Yi\ LrLn.)l *'.=@

bl.t

,g rrS.5lt:l

F ,r+MS Lt
L.u

.51t-a>lc-")r

\3-

rtu

J.1' f/ Yr /\\I . /frq NTIL I O o*i rl-i^;

r /vrns i. ,0 -./r0 DMl \ .l-:t '.:L :rSI.r

J^:i Ld r /. Yns -./o AMSl r .rf-t bL Jr!

--.1 r /trns /. ro dr rllJ ASSl \ 6e|'lot- J*

t44 r /rvns | ,6? DS 1 Jr-l'aiL;s

t':!v /, \A r--rlKJ AMS2 \ 
')-l 

oa J*

r / rrns Jr I tlJ ASS2 t ueS ot- Jp

(Score).; r /vrns (ts-rN S.V. Y oL!,<-aU,i
\J

tr Y/. Y /o DMS Y diL.*; o:l-:r5l"r

P) I l2\ DML Y lt,5j-+ o>L rr5.L"r

Y/rY l?^ DM2 Y .5.i; .rL rr5.!"r .f5

\ /\f DMLS Y tlL a, S.,;:fJ^s . , '.

\1,, DMLZ t )S + 3t.:r5Lr .- , ;

\1,, DMS2 Y f a, ar L rr5.!"r c-. , . I



h
C
c.I
Iv
q.
t
t.
l,
Y.

{
.C
G
q
T
L-:

E\

Q,c
\
Gg

C
q.

.e

L
F
b\.t--
6

z\,r
,f"
F

I
C-

h

< t> ,t

t
'h.

4
<
o

<

I
<
<
<

-1
4

I

G

,t

<
eo

-1 1

I
4 4

<

\ t>
-7 t"

'r
z
rl

-o
H

F o
m

rrl

F

|,.\

H

o
F

o
F
H

H

ot-t F

o t

4 eT
D< D

-i O
(> <-{

t> n
I

\"
,r h

a
f.Jo o

H

o o o t

o -1 e o
Y
< -1 I

-.1
t"
,r

-
(/)H

o
F

o
m

H

tU o ol-l o t-t
H

H

rrt

F

o
lTl

t

e -1 P o1
-1

-{ o -'(
-1 L,r

;
F

o o H

o H o
P
o o o o o t



{
\-'"

C-

.F
q
9

o < 1 I <
D -'( ,t

t
at't.

o
-1

o -1
<o 4 1 D

-{ -rt

4 t>
o

1.

< o
-1

O I"
'r

;

H
H o

o
H

o
F
H

o
F'

H

o
m

m

H

o
m

tn
H

ol-t
lTtrl t

-l
-

D o -(
4

-1
-1

o4 o o
1>{

e>(> t>
D u"'r h

a
tJ

o o
H

o o o
H

o t

o -1
o
-1o

o
D

T

D
D
D

-1
o t"

,r
;

U)
o
F

H

rr1

o
Fr''l o o

ft
trt o o

H

F t

-io {
\

-1
-1

-(

e

o

-(
-i
-a <

D
e< n -1

t"
,f p

U

-Jt

o o o o o
P

o o o t

t-t,
.ca

\
('
t..
I

r
,t,

5'
R_
h

q".
a;

i-
t
l=
v
c.

F.
.(

.e
c_
L

.\,

R_

b

t,
tr(
\-
c,
[..l

G.

r
t.it
9
h

Gt

fi-

b

t-

,;
;,t
Yn



bv
q.

.e

L
F
v

t
--!

Cl
L-

i-(.\,r
,f
F
4
Y

C
c-

.F

g

1> 4 C) 4 ,t

t
r!'t.

-1 t>
t>

4
t
\^

o
1>

I

-,t i 1.

-4
-1
4

<
<

C/

1> -1

1
i

-1

-1

Y
-1 -1

4
4 4 t^

,r

7A
t!
o -l r'\ o

H

o P
o o o o

H

o o t

-rt
-r(
t>

{
1

t> Y
-i(

1
-{

<

1>

(> t> 1>
1>

\"
,r

-a
||

/-
o]

H

o
H

o
tn

ot-t
tn

H
ol-t
m

F

o o fr

H

oH ot-
6

rll

o
F

H t

a>

{
a,

t>(> Ct

o

t> Ct \
o 4

C2
4
'1
4

f>

s>

4 t"
,r

7

t) tn
o

o
m

H

o-r
F

o-
EJ o

tD

F

fr
-1

o
F

oFI
o c! F

-

t2
t>

O
-1

tt 4

1 -1 {
4

-1
4
-1

Ct

-1

14

-1

t>
ta

4
(>

\"
,r

H c!
H

F

F

H

rrl

H
-'\

F

r m
Tl ot-t

Fl

o
rrt

t-l
rr!

o
t-rl

tfj t
s
v-)



(-

c-
F.I
r
b

4o I
I ,t.

t
q.

o 7
-'t

ox\
<e

<
-a

4

<
{< o\o

-(
1

-1o
I

4
<o

4\o 1o 4

I
L,r

7.

H

o o o o o t
-l
-

-r{
eo <

-t -{-{
<

Y rt\,e
L,r -

u)
N)

o
o
(r, EJ

o
m

H

H H
t'

4
o
I

o e e O
-1
4

o
<

\"
,r

-
a

o o
o
ttt

H

o \a
H

H

o
H o

H

o
F

F

4 4
n 4

<
4 <

I

-{
-.. 's

4

t"
,r F

-t-t
fr
E

F ld

H

E
rd

oFI
F

H
-r
F

t



blJ-t ;tE+ t ,*.r obfg>{-rr .(+j ot;=.a*,-

s29.t olia'+S Oll. t,.;trU, lV s u.tu ts.;.^Jud-:ji yrLi.lY; 61tJ Jr.rt

&Jth"

7s: I Ji drf J) ,:,'i.." 62lty.:.-il::U- oJu.r rJLJj ?*i t Y 9 \ 6Lro.1LJ O

..t j!.f

lf.

eie JS;r.*V ctl,tlj

'tts

,d.tlg,ul-.tlt gtei3 r;L-.it rtt a

./O\YV \ I ?62Y ' hrqr t O.--,, r1-r--

r.hrq ,/r t rr \v/frr r/vrt \ .t..:t lsL srS.["r

rtlv \ q /.Y..Y \/1..2v t ,_r,l-t i;L JJ}

Y \ /OY' /\A\AY Yq/ \ YT r/r\r \ cetbL J*

\ /vqt / rrlr /. rr Y .,lrl dL JJ"j

11/Y. Y ./rvlr AY/ . vYt \r/A\ot Y sf,l 4!L J*

Y/A'T /\tr\ ./r'Yr . /. rqr t ,t-! a;yV pS

Y/r\V ,lrtv9/ \ /0AA . /00Y Y {iL lt.it o:L rr.(L"-c

r/4. A . ir\ Y0 r/. r^t . /iaYt 1 SJ S:; o:1, :rS.Lor

OiIYY Y/A1 . r Y "(-:-- ..L :r.(L"c 
"|5

\i0.A ./rr /. vo Y dL a, 3r; t;SLt '- , ,

, /aqt ./ry\y I \r7 I [ * 3t srS.!.r ,-.,...:

./r.r ,/rt\f \,? t, Y f a, oL sr(L.r.- , I



\f\ +a.s jl 4b csj Jr IJ.-J, jK+3 Lf ,rt

2.4@ 2.OOO l.600 l.2oo 0.800 0'400 0'000-i:::__---:t------J------{ 
------l--------r--.--_j_ r

?f

f

tt

it

'
r"

V

t

t

tt

l,

IY

7l

tA

w

t.

tr

a

A

ll

Y

ta

t?

(7.|tr )

(t.?rA )

(r.rrY )

( r.rr.)
( 7ct^ )

(7.rr? )

(r*rl
( rY.r )

( .r I r-r r5)

(rY..v )

( r.7rr )

(r.wv )

I v.rr I

( rtrr )

(rril)
(7.rrr )

(r.rrr )

(r,ft, I

( r.^c )

( 7?rr )

(r.7?A )

( rrrA )

( rtrr )

(r.r^t )

( 7.7rr )

,h---J. ;---t ;----L ;;---;! il---J il-----J. ooo

plf52t';s <g-r YOI e'll,.h" s2e" 
fU.rl C5F15o;a.i 1lfe1.t;:- \ 6rl o l rls '

(r : Cophenotic value) r-lc.r,i,.:-.1UPGMA;r, .r!ll.



JUll JK.b :'* -t" otat"Sa>Ur r,i:lj .:Uri,; \fY

3.(rcO 2.500 2.000 1.500 1.000 0.500 0.000

l-----l-----1------l-------l------r------{ r

ff

f

t

I

lf

ri
It
t

w

l,

tY

rc

,
tA

tt

t.

7t

t?

a

A

Y

la

t?

lf.f?t I

(r."r^ )

(r."rv )

(7r..v )

(,rr!-f)

( r.rr.)
(r.7rr )

(7.rrr )

( rvrr )

( r.r, I

(r.wv )

(nrr)
( rctr )

(r.$)
(r.7rt )

( r.?rr )

( rrr^ )

(r.rtt )

( 7.r^ )

( r.^c )

( rfrt )

(r.ff^ )

( rtrr )

(r.r^v )

( 7.rrr )

,l ;--L ;---;!..---il. ;----L ;---J.'.0----J.'.

.r L l.l . (pt r 0 I oltla" .r1e. 
lE.r 

I q5F){5 a,-;a,- 
7l f e 1; : 1Y ; i-rt c-r, ls.,;

r:*l or3,rJlsd- Ott-iy:;l ,.fL-.,lr {FJr 6,lW
(r : Cophenotic value, UPGMA)



\fr +a.r_ jf .4ta o:j Jr )pJ,! .5+: Lt, ett

JS.tt 9 5;lfut..*
6ltrl:t 6rl(-n -hV !,,)j &li p.fecrt-S-rt5q5;l ,.:-l pj)..rU_U,1r

.rr-rif-l:, J JV 6tet - -he -. Cly sl{<+.iLr..e; t*jt t a)
..r:r5;lr1.ri -, # A1; U_l ,l-lrl c-,bt-11

6rLi.o cl
c.rL;L .drt-t"i Ci*el g u.S c:li.." ,Jls-tl. \ fV \ L;'J J->.. cgiJ->l - \

.rya hll r.Jyl yta ,* Cb -r 6;1j-;S oLi;

"r^t3i;l: -* fy c.,!t:sl .lq;-t-6tV\.\fvy r*^Jlt-e tu,-Vy-\
.,r YYY .Jjl9Q...rlra;

otK;,;lr ofL::l .Alu* Jt^F C),el J c--elr,.\Ypl 6:t-o ,,_*_;-y
'.f f \f ''.Jlrd

.ooYV \ Jlrd r"K*:.il: * fy .4y-.\Y21 4;:to ,,-*--5-Y
5- Askarian, M. 1993. Seed production studies in Lucern (M.

sativa). Ph. D. Thesis, Massey Univercity, New Zealand, pp.
280.

6- Hodgkitr, T., A. H. D. Brown, Th. J. L. Van Hintun and E. A.
V. Morales 1995. Core Collections of Plant Genetic Resourses.

John Willy & Sons Inc., U. K., pp. 269.

7- Smith, S. E., A. Al-Doss and M. Warburton, 1991,.

Morphological and agronomic variation in North African and
Arabian alfalfas. Crop Science, 31: 1759-1163.

8- Smith, S.E., L. Guarino, A. Al-Doss, and D. M. Conta 1995.

Morphological and agronomic affinities among Middle Eastern
alfalfas-accessions from Oman and Yemen. Crop Science, 35:

1188-1194.

9- Warburton, M.L. and S.E. Smith 1993. Regional diversity in
nondormant alfalfas from India and the Middle East. Crop
Science,33: 852-858.



JIJ-I JtK+ t.t-r. Ot tJcy.rlr.{:,j etaii'.,'

Investigation of genetic variation between alfalfa
(Medicago Sativa) PoPulations

DawishiQ), D., H. Miruaie-NodoushanQ), M. AskarianQ), H.

Maddah-ArefiQ)

Abstract
To investigate genetic variation between lucern (M. Sativa)

germplasm, 25 cultivars of the species were studied in a

randomized coplete block design in three replications in 1996.

Fourteen characters were recorded on the plants of each plot.

Regarding analysis of variance, significant differences were found

between the cultivars at 5Vo and lVo levels of probablity. In other

words, the cultivars were different for the studied characters

except for the lenght of main stem of first cut, the lateral stem

length of first cut, dry matter yield of first cut, the main stem

diameter, growth type and the main stem length of second cut.

Regarding dry matter yeild of first and second cut, Bami was the

best cultivar. This cultivar also located in a distinct class based on

the Duncan classification method. UPGMA cluster analysis

divided the cultivars into six groups by cophenetic coefficient of
84Vo. The cultivars Bami (20319) and 2421 each located in a

separate goup. Although cluster analysis based on the significant

characters divided the cultivars into five groups, the results were

similar to the previous classification, so that the cultivar number

20319 (Bami) located in a separate group. Cophenetic coefficient

was 82Vo in this analysis, implying a good fitness of the clustering

method.
Keywords: Medicago sativa, Genetic variation, Cluster

analysis, Quantitative genetics
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