
...dt..(,- dba?_/_ jl C_l^airf #*t6,r.tt

(Medicago spp.) aJl"S_ l.9Llq99t jf 6Ll.u9f 4 y2lf gsS
.o;gio uq rSlbT Slift jf octc-rl b

"'t-t,) cs.p tV ,$);isuull).* ,y ,('),:-u; +ui
<rt;|:fu,F bu j

o.f.5->

rt-tr:' j 6.:.'J,J . P nO 1.r 6lo-r-51; .r<s; ur-, .ilJlL " JJ'STJ

JJ ^i; atg dt*<,- 4y- CGa_S : t-#f*+ 
_,21 4;rl-r,u A;67sjrs-S

|ar,# dr-,-l JL.i--l 6J6JLLF s \ls, 6r<= +i:,j t: ,r4+9 rf,U crUU"

;S-s; ^Lalt 6_1..i Cs_: ,lh _,yl ortc-l \ ,f:t;l-l;; .,.:-l *-ft or-r*

.i!; o:f '>*11og-+.r;U;31;-. at'.t4Su' GLtsla-JG, r-13, AGuf
d;)J-d.. ,_*_f*F C\a4t-;r .t-f j; dsjysf ,>Utl":',13, aJL*i- a-;y_

\ .6f tlS a-l^ s 61$,;ls;l )JJpo \::*o-? g 1l 6JUU" JJL e, Jil-r- 1:

-e:& r- .iyt|.rlrt";>t tS 
"-t,7-h |E-1r rl,_-,y5U,'xt-1i,,1torti:-|

:4.* al jt,-p .>3!cr'.:jryj .r.tb-,1 ,-*,.aJ:lf Jj+1i t2_9,Vs_tys-S

,S:6i SWss;l o:t-c-t L so.li; A$,'jt;l a*trs-S rtnlJ!: .tlWst-r:-S

6la:,o-- i* -lt ,-tly )-al66oili a.,.o."F i s,Sl+J,f tu j; \.!,:' J1

cr-- Jst:-- ,tslra: ,41r. Jl-6KJ?.:ta,.c*: ' ,? c.:bLi Cy-l J^iJl u-l-jJts-\
\Y\A6-\ \t

\f \AA-\ \2,r:-, aJx-.2,slrA r4lr3 Qf(r.:Uj; ' .?-"t ...3^ y;'-\
0l-.--"-r! -r O{* .tKi:|, -"t' .++ J^;e -Y



Oly' J<:,:,:t,r is|lS

.*f jt.4L-;-,| syt a)lLu s1j,'

oJ-aLi- &JU- ))y GW :6u-S J.) )t Lt Ji-f t-S \ 2 : \ Y o-ef 3t

+- ol:35 Gstq JJt sV I (sl6r qj+, ! 6sirs-S \ f 6ia+.^? -l: "t'-'r5

u-l A 1S 1l ;iV s -vtf tt; -6-&-tw ttM. polymorpha a:f ;l;='^,
\? s&'*: -.,, .s!"f i.lo-{ c4lt ,i--'rJ) a,-F' gi s s*ttS i;e

U sV Jl)aJ;,v u-.&.M. radiata iM. truncatula 6l-a^:t( 
"ts:,rsf

.-s.:1.: oLt f'"r("q + 1::r:f ,F
.-.:- r 'r-lr .g,r.lq $b ,gs.'rsf ,Y J-* P ^' ")'al 

6\ta;Ji," * '.e..- st

.-r;:il: J1l e;t3- J=K^a, 1: | ,:.4 U--*,,b-S ,S::\ J-b ,. xL. e::\ J*
Jf.t l-, L-oo:lr , t-Fy.r.L.--,ll 2l ,s-'";: qA jl dj* G-W b. J jl d3' 4,:i7^.a

J.l(^':; 1r ! F u-fu,.b-f d-,jq J* .s ,E-f sr.r! q -t-i': 6,erL c,.; .:3;

r:y fl: f st nilit

,Jtal 61u"4iJ-f ar. lu-jz-j 6la;j-'; aJ-jzi soJL*<,- ^4y-:6,trS 6t-aojl.9



...d1,.<,_ cstrq,y_ ;l 46tr3 -1jtt5 ett

4,oAi.

&:_)yr_r c,t;e jl6J!*.: ,L' 1l )'S u;S rrr JJ, al alt--<,- rstaea-r

il e*:p-:l5crli- P ilJ,tii*^ .J..o:,y uLt; F-ri- a., cr-.: 6rt-1 6laiett'

tgtA,rjli J-* -b V:j_r:-S:L-l ra,U, CV:j-rs-S rl.r,.; c6-rjjJ,- Ct- .l-?

.:*lo.u oJaL;, taa:f gl;p c;:Lj eWstb t^:i! if-lc,r* dh-;;.bF:.ul:
3 Bauchan s\YVV ,'A-S tr_ c/y c\\"VY ,llaTJlF c\yA. co*-r-i)

,Gulcan j Karadag r\ii. rFalistocco j Mariani r\11A Hossain

(\qqv

Cl? tJr*l'dls" *V:l ajt*<,- SGet,llJ.tL;* o:f ltt b \f Jrf ti.

i$l;3 r \fvl rr$5;: rli q_/ tSt*) c-l or,)J< 
'rjJ s atsi

) t-S A)s-,ib b 
_, r .rj q t' iL" CVI : 3)\-." 

| 1: tsl j'l Lo cf 
C,,r 

l .( \ f V y

JJl5tr' .8-F ,l-,t orliut r,_y r-,lr )_rJ G.i ,*tJfu" 6 
'*U 2> u.aj,,a;1

6G7sit:f :1r-:'3 sUAP no 1r 6lo.r5ly fpj*-.:UU,
c \ YA " rc*-r*,) c-l *f o1* dt-<,- az,f gloc 

-S : 4 _,.--.- rl 6.11.r,,;'

{*,j -rr 6€-F 
"},t-t 

oUtl- J; (\lVV ,'Sf :y. c/-f L\YVY c.JQ;f

.l-1:r .,t-l ^:tj: J:_f Cu-J a!_l Jt^i-l 6J;sA-r s \ls_t ;-'A

.t[-,-,| dlL' ):f 6ll:f '*": 
aLalt 1g_..i d, U_+;l orLcr-l \ ,e:t

.ttf e
d)1. s.F? 6)J,:. g5l,!o:l;.L,1 dtS b' oJ+ilo .r--? : &- SrLi 6\; j1 1l

Yuguang -e Kang a-t"-7;l .,-l or; el! ,-lL;- 6G\S o*-y_:s s$t:
A:.)4 : 

"l.t 
6u'4A)- L.11;4) 611-i ,-;c. L< ,-ts,s-11 orl-o:-l t (\qqf)

tlS 4li s:-f ,fl,s: s6s: -b ttt-, ,Slt: &F.Fd, Y" .rl.r,.; 4l&5;
L9L-Aorl: 6leP aJ_jzi cs_s jl o.:ti:r-l L (\qqt) cJbK".6 j Sheidai .-:url:



;.ttt-l J4: ,r;t OVV ,)'.,,t: '5'.:;i ots+; r

-b :t 1: .SrL-J Ltt J orlr llrj &JU- Jt-f 1: oyj eiJ*;-.' A6^:f s L6'''-=

e,r:.-.7,".-a .-urF oJ-aLr,o a.jl!, rlj, Su,o:f rJJ:) J .y , utJl)S AWt:

jl k;6Lao:tr 6rUi -;tb;' GWs:llorLn:-l ! (\qql) dbt<-^ySheidai

6*l.15 Ly' : orlr;li ,-/)J t-s,f l: a*'- 
-11 .r"lj;l 4ilrs-S Sla..,r'K ';l't;l

3 Mhzate-Nodoushan .$)J*i oJ-oLl.. 8-f c-l o)lL- 4y;t!-,11;r l: ,Srt.-,;

dpl il 6.@ dytts GLt,tl-,'-,F! sWs:;l (\1111 Fayyazi

6Ws_tjl (Y.. " ) obt<"-6 3 Mirzaie-Nodoushan ur# .-tJ)JAi orLc-l

;l 6la:f .j1:; r3l(!r-n+ 
"#-ytS 

SWI: a.JL,;r oP -v'z : 6" er|i
. *i' -S " *. TBromus tomentellus )'r -r s t

6l,^:-J o-.t *JU- el-lr: .-/)1. r13-" glla+: -F :4* +(,-l 1 4?i q

,t afu. I Jt i-l ,-llo.t >;5 6 -tsi f )J-S '-.;.J:-- ,*6 :l +5 -u-2lr Jl^r .j!;"

:E-11 t o5-tjtt c;lr c;rLi ol,i>\:;l f.'-rs,'"\ "l:i-r:-S 
SWt: P aLn

.>1lr r_eoj ttf ,^.- 4i c* 6;K;VN J Vr #i Ltr
,-rlra.l.1r alt-<, 4jt-'JL;. 66r-S t: qS 6..jj*" 6lss^, ).rJ,:)

,13 -u:---a or:fly t--5 CV fjUt.o+ 1,rtaa'f 3,1+5c--l fi) 45r j*l-5)

,t-# cy..:6fySG r 6 *u- tr JLj -t> ts-t-r:-b-r ,r's:,*lu

JJ, c"., q .(\Yv1 c>1751-e rLi,-"u; 6-:*) -:r;10!)f ; if 16t1i g,7

*-S J-...j!;, 6& ^,-\71_r:f rl-u1r Ly ,J- s 
"4e.:6 

gr. JL":-l

.r-,11r r3,-j !

-brt.i- ;6 u,;-,5, y|,*i.lis* 6!o:f 6s3Li-r : uiA; l-'"U drirt-

d.*l .)J-i u;bJ J,-! oSc--l .r1ta"r; c"J1rl-,1 s-5'121j ":t-c*-l :-1-it 6\-."1
Ar ayr; 'r;q F :1j-r eeLiu S.l;:-S dr.: .,i)t 6 GU: uate4 r'l
,ri1, o5 €ly: t-6K- oli.ii-l^-, ,? 6:V 

"11)ri; a) &--tt.6./



...d1-<1 rf bq,e jl GdtarjJtr si ttS u,-.tJ

,b: ;lts,"f s.tKi6 f 
r," ,li 

"[)r 1l ,-*8 .n-tfql3* 
"fsLi 

t 
"f"r 

-,r tap)lo

.iUtl- pE":l-9_, e-l )l ..t-tf :l.r-.li 6*i-rt5,sk-F J u/Jj-r,J;_.,bL
: sS-*, d-' dlL- ;n; t: .^ti ,lf -tS -2g-t ; 6loti;3 ,F:X-
t' _t 6:Ji .;ir;- cWs-t'l o:Lu-l \ F tr_r AGaf .*y-:S sVSt:
o:Lc-l ! .JU" ,l-l:t .t-F _slt aSlL' 43,1-"uf ;r'-l 6-ru3Lir; 3 .,,1W 621,i

*)-zl 6ls+;f -r + *-F s Cl6f a1;a; J7 agl,-;,t -rq 6rt T 6la)3-1 1l

.t:f ,_t gl-ril;; o)\L.43" 6ta^:f ;Saj "VV ;#J'tu er**:

t+Sf.r I ofg.

l'JtL" 43n 6,laqfJ l.$ir--

C*- .jl:i" ,*U.;l45dt*<,- +2,;a cjls* e\t6: tpf^+ 1l 4;rl.r,.;

a*j'' r: a:-19 lrJl ,.:U,.;;- f-t ,* Ct" Jj .53! -,1, J $)t 6J-j L4JI

c,i.4? "rj[-; bf ,lS o:$:-l s_t_r $-r,g 6.jt$: Cly,tl{<.+ oLLi;

o,-i;lr 5t-, l.a:i;r.r.;:" LZ tS:Li SWs.t-2lorLc-l !.j=h'-l a,-;; c-ltr 5

C1+ J- t--l oj &1.i c^i o.ll*i ,toa:f oJl cr"Ll .JIJJ 1:i,fi5, uJt^t" ;rl1:
a5!l \ .1{-i J:-r+rr sao-?_p t dLl raLa*l61V;;l S i tlaa:r;6yi

:-l o.rr-.1r5

t-l$-rtf ol-JUe'

\ .b )tr ssl l-slrrSju" 6l&:4+ _,11 a;rtiE 64tS ^a: y!:. a,

&S:*-e SV t;6 6il J .P) 6*_tt ,# J or*i a:*ti J-:- r:(-.-rti

g) O& tu3 oJJ l-q to+.i., 
"t_t6"1 

AW_-X c;9jl.t.t.-i1l.l a:lg;l,-,-.-U-t-:



otit Jg+ r G'ir dof

^:(i W JL.=, rfu J-':J-'-' isls:-e a.'. ,*t; c4lt$ A JJL" 1: c-L

JSJIr Jt ."y<.4i-l -rr,l a- 9,(-"Jt; ;l .'t;'t'-tJ 6lJ6 6jttti" 64-b
jl e,sol; orLi.:-l o-tj.:--:; JtS-,' Jl-ir t'. H GL Yf c.l'r' \ AV tj#l

&-, s opt\ . bO c.,J. { est ? " 6Lr 1r Jt ;,5- 6-.r't'-}5-t ."1 ! tv-tJ+

t-fu:fu!: o-i-i 
';l,S*l 

JJ**" du ae.l'o:-1; /'Y 6=i-l abi\ cei

,.-o -11 a;-ltiL- ,*,L-o JJt-,0 J-ll - .$l-i 
"/l-b 6jUtt" C4* C:-y

&JU" ,2jt c$sb lb -,: .Y"f it gsits-S 64"-5 o-,11r:l rl3* dt '?
:;j* J.Li,e CWs-t\ &f : 327. CGs:\j oJ-'i rr"'1U Lnp:-'r;t':l-t*.,-

.Bf tts af ,;t.t:t

,g;t i o!-1,-"

J* o* 6W.*. : V:i-r:f ,tr J-* cobjS3 -r-Ir gt^:.r! Ji! ;;;t: U

-rJ-r rst^l-'! J* y.t-rSutalj! Jet.*; r,v-f rst^dvJ! q .r.! 6b-,J!

tV:i-r:f t(\ 12f cclf t(^a v Levan; Jl-) ,-ts-t-11 orl'n-:-"1 \ 'n-'f q-t-''

..tqrJrS.r,t a:-,s r"i;l- Cf :tS J* u/[-l

bj :l,-r.j1:;- osf st s> lsjft-S rl-r,urb;l a.Jtl" :-s.i,c 6W
\ 2 y \ Y 6l-a,1f ,t ot-S fi dtC+{.-+ c.,L*,-tL c(Yn=Yx=\ f 1ln=lx=\ f )

s Tsjrtf \ f t c.r'-, Y J-!,j Jjl '1J *>sf 
71e;t 

ct(l'r= t-h + gts:rsf
.(\ .11*i J:.ra) 1s:r:-S \ 2 t c,=*+ V J*ti pt "tf



,..dt...(r- .Stu+y_ )l G_t^nj1 2it-t5 cftJ

\ 6lu:'g) +'i;

o', L-J. 
'*-y:6.jL;-- 

Jlje r'l-l l gsjfJJ.j!;" SW:f
.4:J w t+i o.t ,F: aL?l; r q"J c4 au,: 6la)3+ ,_rz; s2ii

' ;*t L;-4a? {.1r-)4

.-r-L.-,rl-.r st\ d-yLlS i;e -t ;A aSJ'-l j^; )el 6ta+49 y,-H

G-6"ili '*-ys|6 
olie t5.Jt ." J Jnli€ rJ,-L.i.r" ir...*:' l,oorlr )t )-Fy

St;s|_r : ;5,;:t da3,F-r; s tS-tssl,rlj* tgi 1l ort-o:-l ! oS.r54y

;r-t1l ..:*;1j3.".-L; q o1..":;' -s,p -fj or3+l G.l-t:l b -JU.. 41t 6;l^^:$

r't' E ,rVl6t^d;Jj, ! \H carilK3: e6"sJ jl J,.V c,t-oi-bl 
'16l t s_s

d/.J+ a5g:: y J-rl gtoe.eJ ?" uJG_" \_y g@ 1l ,3rl -5: -p -f .u-S

0.>\ e- ,!6 t, c:l-a*^ tt* :J -\)p'/,.r1.., ! ta.rl: :J )f y,.l."U--,1-l

,J-ljf) SAS r MSTATC 6tarlStTt;l Loorl: J/l J-l*r s t.-r;: .-r.rr-:,r5

..t-rrSorLc-IJMP j*: (\YVA y \\"V0 ca;-e-u

r:*,r 9 61LJ

*. s Tsir:rJ \ f 4;lit a:t3 ir 1l o:,.*-u Jl-F" or*i gE;l e kr:; tr
J-rt t L^pljr-rt')1.r,.:3.r"Ll a5-r:ry pjr:-S \? 4;1,1$6*f t l-6-:i.-+

.,:-l o.r,rf aJlrl 1 ort' :. JyJ+ -rr 4i d-rtS
J-b t s o!-f -s -r*lr rsto-rJ! JtL nt-t r' e;lo;r ar-;;;l kV Tlfltxt
"+)J 4jblf tr \ or!.j 15L61*, 9 lsjts-F \f g;btr 6tra:.1., 7::r:-S ,F

1- Cluster analysis 2- Principal Components Analysis



Olt-l J<:, : st't 01u.6

,"--&.(;t- c.e--u) M. polymorpha {-S tfL,.>L." t- -f -h 1l .c-*1

.,.--l o:lr rtL*l :r-; :l (5.-f ,)l,r,-LJ)i ,:-9-r) M. radiata ^:f U tt i*V

,t51: lr!11u; 9M. polymorpha u-6 y. Lty ct+? 4J rA rvt'**
.-t:t ^:>J rlS r:'-w) t-i- I obf j.r-frgb::! Jp '>t}'- SG.: -&.&..

dblr d;kii.^? ,gsj-rsf Clao-1l.sl .rLlf S16r ,-F :l J-."t- o5":

,lsjrs-S ,y J-* .rb: ;l 'c-l 'r-i dbl ? JIY '11*1; 6ql(-i )) lrivr; \?

;l Yl .,1*i c.*4? -r (Gv) M. truncatula 6l-aa,f ,4 -.r ,t:f s::\ J-b

-el ,y-1 .ft; Lyy;,1 .-ury +Lotr d,r-.;-i* 6l-rl: (Go) M' radiata o:iK

q + b AJ'zli C-ft slsirsft lt-L r; -11 
.:-l ;rS.*" ^:f 3:,J,-l 6,*,1

M. 6taa,j3 J-, AJeli ,-r:J pj-r:f ,F J* -h il .r-itl a:,-llr rK-"ri-

,t:jS s:j\ J* -h :t .+"f or-oLl (G\ \) M. rigid.ula :(Gr) minima

-)-, .,tr (Gn) M. Iitoralis -r (Gr) M. minima 6ls^:f J". aJelt u.;;

-r (Go) Y1 o:l *i g:.4? M. radiata a\t-6 ,* ^bb e--# 4,s::L. J*
6,.:-l Cii q fji.r,-)f .tLi-,|(Gt) otffc.i.4? M' orbicularis ^:f
AJJzi 1: lon:-r ,ljs-st ,&ijg2f oW il J*V 6[aorl: al-l y. ,5Ps

lt ;<-;ri Uf U--e,.uljr toa:- t 41a.5 si2un:tL:'l c$i,- ()?t':r 6l6f

6J-la:-r g9e -st Js."r:,-L;:12.-la:jSoi u?ir4l6taa-"by -2r o:[i.:r|c 6I

6l-sl> 6la:r; at-r4u jl ,j-G.gtoa:-r 4jt: ,4yLS 643i:.-rLl-r
:L--l a-, .-l ;,,5-" J J-:-:--^ gsjfs-S AVy: -b jl ,S'*^t: d-f.
rt-l .ijU-i' .stf rat' #. rJy s 6-tssWLi 4L- il Gtai 6t.6,--,1t51Lb

ii3 rJ,loJ; -2'> u;- i S.tt'i ]: ;l6 AW!;:Wya; ),,;rJ):r 4sifsf
3_l-* (lrsf t rtf I rili 't 

stf ,-t J"e;:. ekr !, GfSzi: gl -2t

-,{ 4;, s tS-tstl.r*,l5.li ,>ljl;.,t-; o.t--erl ,-*-6 n*-Pl! rtrr;,,K"oU



h)y stt^o:f o,-l elL. j_r:;t ;i- ;:a_,{ !j.Jt*<,- 6l,oa=jy;.: ..u!.f

.rl .SQ q sJ. jl-,;r -,r Jil3, ,_/ '13j_r:f C:K. s b ljJ J ,--l u,L* -r-el-l:

.-r,-k r_213 +JJ o-t^: t4-l S6tsr t- -e Lacaf

6t6i..*? : .l,r_S 0,. L_r.-t ).cl agtl,+;fjr + d_y:156Loorl.r {F 6ts
il.;d.l-l-.rr *>*l ot:j a.jbl f Jl Y .11*l J:l-r= _st 1lfsf \ f dblr

Sl\ J-b i-i r.tJr .J-,-il.t Jp qsjrs; ,Y J+ )i- a4 6 ty,-t or-oL.j:-.

"/of .,./vfvy -r-u-lilr J1+A3, j$jr;: ! ,,:; u-h."t-f e::\J9t q *ft

l-o o r Lr 1r ) -F _f ,- L, ly 
_1 

I .r..a1r I A jl .r+ G-W, J tl +ll y c,i:+ .G I ff f t

"l:35 ssj\ J* : ,f f cj-i! q r! d:j! *- .(Y ";L*i, J.9-t+) -t-L;,r" .rt1 |
ta;'p:r ";li .G/YYO 3 -./rrv) -r:ry, l-21: 's> o;Jh r[=$ ; | ,":i; ,J-fr.
\f 6t{i..--? 1r ..t-L;,r- o! L L-oorlr )) )_Fy.-r-L;l_l-,1l J--zrr \/01

^:F :l G.-f Jq\J3T cr*--? a-,1[iL e-*. J.el +;13- s> elsjysf

^-; ;* M. polymorpha 4_S 1-,1& d/-_,r.:.* 7j: +il? ss sM. radiata

.(Y '.1L*i J-r.b) c-l
4-lblV Jl 0 .;t*; Jyl.q i *lilyJ-S \? 6|la-6;r Laorl: a,-;a; 6-t:

i -r-! ,sy;t: Jjb ,lsjrsf ,y J-b al-+ -rl ';.-rLS 
sV(fu "'li:.,:*l 

o-t--i

Jp ,>-; r .b'r,t Csjl. I i{ .s_rJ! J} 6t<:^ ,Glsjrsf ,bf ,s::\ J*

.r"l-l y .o*l ot-t; LF>* ni)_f -C err!':r ,-r.[f ,Sy;t-1 a, .b'jS cSl:tt

'67s:rsf ,tr J-* Jlt ;Vt 61u,oAU t o.-F il )*v u;a" 6laai-2

-ru::--ilr Jjl a;t3- F-1, ; l_1 

':i: a/_ti.rl -t-! ,S-rJq J_* : "V_f S::\ J*

,l s-a.s>AA/q,r*t6! 
^,. 

Jjt +;'s3" .(? \fi Jy-r+) (./rqr _r ./rqrr,./A"r)

; *)-al G|u4;fi ";.(V 
o-1L*1Jy \=) -t-L;.f ..rL I Loo:lr i t_F_f .r-L:l-r

;: +JlL ))J1 GV,--.> -ll 5-.* dy-:6 tlie )t tJzJA.r-U--,|: : ef ,*



Otrt J<+.t,?t' Obt f g>{,rl: <Jj !ti+.- \'

,it- c.-.*, tn;f i -rlsi' A;lJtt n;'53"-,2r..:*l otlf $tl2 o;t*i Jj r.r

M. igidula 
"_J 

y rlti- ,i,-rz:+.71t +;l? -h :l:M. polymorpha uf 2l

.,t-l a:tf ;).;
oJL*; Jt<-il .2: )-cl 6iu4;lU at u)>,i 1s,p t) d*1" -er ,.r)L;l J-at- +7p

6tao:lr ,-rVl t r.JlL' ,Jn 6ta:.'-3 to-ll:,p, g4l1.l ..:-,1 ,4)f aiflA 3 V
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Karyotypic analysis of several annual medic

species (Medicago spp) using multivariate methods of

analysis

Shariat\), A., Mirzaie -Nodoushan(2), H., Ghamari-ZareQ), A.

and, SangtarothrQ), M.H.

Abstract
Karyotypic studies were carried out on eleven populations in

seven species of annual medics. The length of chromosome arms

were measured in at least five well prepared cells at metaphase

stage of cell division. The difference between the populations and

chromosomes were tested using tactorial experiment, based on a

completely randomized design. Revealing signiticant differences

between the populations and their chromosome dimensions, the

populations relationships were investigated using several

multivariate methods of analysis of variance such as cluster

analysis and principal components analysis.

Two groups of genotypes having 1.4 and 16 chromosomes

were observed. Cluster analysis based on the short arms length of

the chromosomes in the 14 chromosome group assigned three
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populations of M. polymorpha to one cluster, implying the

usetulness of this character and the analysis method in identifyng

the relationship among the species. In the 16 chromosomes group,

M. truncatula and M. radiata showed the most genetic distance

based on the total length of the chromosomes.

In principal components analysis, the characteristic of total
length of the chromosomes, long arm length and long arm to short

arm ratio showed the most influence in the first component

tbrmation. The first component, also contained more than 98Vo of
the data variation. Long arm to short arm ratio and short arm

length characteristics had the most influence on the second

principal component formation.

Key words: Annual medics, Cluster analysis, Principal

components analysis, Genetic distance




