VEAV-ATY domis (APAY Gl ] s o)led cony L <O 5 A i
WAV /Y tdlie 3Ly s
WAY/V/YE Dodonn oy U

WY/ ONY 5l 5y el

g 96 Sodlgls yo AT Slio b oo 3T Sl Sl LS

‘_Qv\-a}‘ mrrI (.,Uu S 3% °:|;ﬁj‘5 u’_da..a.a L‘_,;‘)b- aJU..\.w =
Ol gty 0 o&ails (g5 slaS 0uSlisls Lsal:f S5 55 5w 5 o554 ej)f

L 4

S @l ol ami g (5L el il VY (e 5T sla Kol 5 2S5 Sl o LU oL ke
62318 0aS ity S Uidios o] )3 (s g Oles & gy o o 5T sla Sl 5 o)) sla S s i
Ll 553 (33l HelS b Dy g 4 Ve (SAOIS 55 30 5l 5 51 5. YO SIa5 ks g 1 5,5 oK1
GoleT (slaay 2 i 4 2 (81 By ST (glad§ o 5 SISy 5 51l 0 5T 53 s ST (slas 5o
6|wgf6uo_f;i,,;|w1ﬂ‘5uﬁ;,ﬁ\3ﬂw4§moww;,ﬂtwwuﬂ_m:,'w@uw
) e A Dlio ol 501 SRl Sl 5l s 25058 i 53 53515 35y (S)la g LS
Mwutﬂ@_tsuouda‘;)uh_ik.:.;uowwt;@”kwgﬁ&ugbpPox-4ﬁ,~}ﬁt
s me (Ktmad 0,5k 51w 53 Shas i 55 2 LPOX-b2 5 EST-b1 Sl 3T 48 55 0L gar 3 T
oy T Olidd 53 LT 51 SO ()lnly Al D)o 53 Ol o o7 s oo S5 ¢l oy )1 22
38 oslizal do g Mol glaaals 53 o3lizl (51

=

T ‘LS"’le L;Lajisl.ié (o) 6‘-‘“;}1) g 5L laesl gl i gy (sWdo g

Cle anamiy ys Mol glaasl il ol 4o

PR3 0LalE 4 Cmd 0T (S5 sl Sty S 15 51 S Sl 05 s L e g

«(Mengoni et al., 2000) el 65 55, Sotir Ol
u;.x_;g-ﬁojsj_:l;;&ua}fcmuféﬁba{
e Jle 53 Ao )3 Y sl 35 Shes iuljpl 4
Gl e OLalE 553, Shae 31 a8 b s ok

C,_w‘a.\j_gd‘.w)b-w)."/‘ﬂbjbjbufjijﬁ.‘iﬁQ.

5 Y g (28 S 5 (Y=FX=YY)
e aS syl ol e o LSLM;}J
SLa (S s bl m Cilibee gla o5 g lalis YL
(Morales 8" o i |y otlscsu, 5 215

slacs i, Corts and Crespo Martines, 2000)

CFVITYAY XD : Ll o yles amValizadeh@tabrizu.ac.ir (oS s s G SLaS 15 funs oukins 5%



WY Oltns s cundns o )led cunty Sl <O ! A s

\Yf

o3 g 55 e S5 5e sla S o8 55 ol 5
LS ot e p g5 oS a0 b ide 51
Sy bl s a5 L (Beyene et al., 2005)
P8 a s Cdu 5 J ST se sla By, S s
(Mohammadi wwa 555 ol Colas 5 L1e s
005 1 o 593 sl and Prasanna, 2003)
g b s 5 (SN e slaosls o LU
s | 5 sl asls Cenl Mol la )7 s
IS (S5 ey S i LSS, Slis
L S Slar cwlal gl a8 Jb 3 cligd o
23 SSUS 1 i)l s S
sl Jool 58 4 el 53 G 58 (6 iy ¥ O
Slio ¥ game Ad O sie 48 Ol Sl asigs
535 oo e 05 3L A Lo 5 LA
015 05 & Lol 057 (gl il & o 53 53 05 3 o
(Stansfileld, sls jaseis Jdce gla bs, L1, 0T
Slas I Jool S5 SleMbl ¢ ol s 055 .1991)
E3P 30 ) 45 A S gdmen (BN LB
L A8 ol (53 L LT sl
0 6l 018 aa 5 ool 035 ol jon oy s goms
LS e osliial J oS0 se sla SOl I bl s o
4 a5 05 Lacil oles 53 DNA (gl Siles iy
AU S 5 ks Sl s Conds 5 5SS
L (3 ST 5 Sy 5 5k HUST (oo
(Y+1Y) 0l,ea 5 Habibi (Agarwal et al., 2008)
Iy o o 55 VA dSSR (sla KoLt 3l eslicul L
Lt G 55 s O35 a5 awlms b 5 03357 aslllas
O Rt g% o5 sy sT s 40 o 03,5 dus
SIDNA e sla SOl Sl osliul U Ols jan

O 03 4y oL 4 4 5 L (Brummer, 1999)
oS Ol s3 a4 (b 2 i o fly) OIS
ods b e ami gy SLaeliny 5 i 31 LSS Ol e
el Conl e 03l o sme oes (a3 55 5 ol
Ol (e Sl s ook & (L8 Sy Dl
s Monirifar .ol sds oslinul ami g 3 K55 &
ol ol o5 93 5 o035 YA (Y21 F) O, e
3 on LS ey Cae d sl Ll 4y
538 2SSl e 5 Dlio it (6l
S dm s e (Y44V) 0,LSa 5 Fareghi
s S bl et SLS 55 gLl ote
SLS 5 5 ol wlal o ol slaad o 4 4 2
u,;,ru&:,ﬁu,;dﬂmu@w
sDavodi .G Hls Sles s 53 (6 i & V*'““K
b Slasig a5 e Yoy L (YV)) O Sen
Ol adle S s b s o lio 5 b le 5 Slas
S by Dlio ol 10 58 s S
SN AL ke sl 5 Sas L1513 Ll 5 g0 46 le
5k a5 OT 4 DU 2l 53 &7 bl Sl
Slio eSS a STHLS s leal i &
5 SN 55 e e 53 (S g 5 S o)
2 Slalmer 5 o 55 el B s Ll 2557
Sl Jeol slaesls LT as” ol L ke
SLdbl e Sols L SN ge s s oy
3 A ON el a3 6 fmlia s S
ol o L 0 e 45T A S 05l
el A3l 5 0dsS of S st lidd y Sl
Lacomenr b 5 o 65 o Jails) 3007 2 sl S

&JRﬁj@‘ébﬁ)K@Mb)bbbW‘d‘j



Y0

sy 5L glesl gl 3 45T Slio b e 5T gls Slis Lol

b 09y 9 310
oK) 53 WAL el Jlw 53 iagim ol
2> @l 5,5 o515 (555 5LeS 0uSliils S lidios
LB L s G S hST Y 5o 55 ST S
ﬁ)}-;(;—i‘)-’-ub’."“i[i)-’ck‘”j‘ﬂ\“’ﬂ
32l ass e SU jalss— ol s esl gl VY
S s il 515U slaes gl ol . asdllas
,Cwu;\ﬂ_;\_a:j;gu_uuuje&;\yu
aibis 534y Glae) T e—wle (o5 ne
g (YooY OS5 Valizadeh) olse b, 3T
oLz 1y Laesl gl Lace 5 bl ) Jods s
SlS sl b S b 55 bl 6l ke o
O YO slaw bt cpl (gl s eslinal Bslas
slal s oladld I8 | 515 53 Cmex ,—a
Lyl i s ool il JSCs an me Bl 1OXY XY
sl 5 03, S Csl oS5 ) s aalS as g 5
WS lacwi b e 5 4 boluls oS
)@L%Q\Mfﬁjs.uj_zub)@\asf
OIS a5 LT 0s o Sl e ol e S
s slaes i sl ol 6l a0 s S0 Les

L S IS e gla

355 ALE (slo gm0 25 3 5 gm 5T (sl S0l
O+ 315,514V slaw (Y+)+) Chandra .l 63 S sslewl
Mv;SSRﬁ\_:JW@_Ub)'H)@xuf
A_Z}fjsdsj_fui)\)_f}«x_&k»\)v_ﬁj\'
J_Ja;)'lr_,aM. scutellata s Medicago doliata
2l 3l ity oo 5T 5l a5 SSR e Sl
OLSCan 5 Jenczewski s ls Cald oa 4 law S
Sz VB 1 plUS™ a 515,575 slies (14448, b)
AL Y0 eSS |y amiy el =07 55005
J,l)fjuwwij@jo\Sﬂ@,RAPD
e 0903 S5 g5 03 5 il ot e S L5 S
Kl b awslie ;3 RAPD Slis 5y b 5l ol 5,57
G b S edis 38T 5 e sl 6 S as s T
LUs,leoplply oosls Ciles Kden b 35 KLis 93
ColysaS IS gl Sl b 1S Sliws 0ol
I e Jalge 50 G 28 5 s S5eSS
5 elelis gy 55 ol o B0 Wiy i, S
S sl aslb YU s, e U slagd; 2 8
5 o5 sl S 5s o LU 8L ol ey
ol 53 3,8 e g e 5T sla Sl

o anlllas domi g (5L (gbaosl gl Lite 5 alul =) Jsu

5L glaesl gl Jole 5 Lo 5L slaesl gl Jole 5 Lo
4o g 0 5 4l e L5l STl
S S e s
oo O s’ gl dies 25
el Olele Oldken il ©olw 5 dloweslexr
IR ses 2 20 Tl el F!
4 o3t ol Lsle Tl o kd Sl




WY Olie (it o)l oy Sl 01! A s

Y7

2,85 by (4) e Slel s e Doy 5
a Lol 5 eSG i Sl sl gl J51s 53 13l
(o kS o g LB g L8 dlgeg S 5o
o Gl s b amlie oa Loy 8 s nl o S0Ls
SLa)ls b ldlsn ) 5 ol Sliw LU
33 I 53 aS EST-A 0L iles o as 54T
o 55 (POX-C sPOX-B (EST-B) La)ls ilu
S e (et 5 Lk 03,57 53 Ml 53 &) 50
S Sode L (Sar S IS L i
syms g dale 5 Ko Moy 8Ll
0331 3zl eJ sl g 55 sl o ) shate
s oslital A y5 0 Jlazs o 3 Kk T2
35 03 s 55 Sk T 05T plowl 1 o
~ 23S 5ad S 03T do 5 Ln e 51 S s

S S - SL A db:>|cb.~):;b}3ﬂ.~»|

o g b
L lbcsn ) 5 (o) Dlio bl pun ol
IS s s 5T syl () JSK8) sassa 5l bl
233V SHlds gy 1 (1 50) 355 555055 53
Vsl 5T s b s 055 510) e atal e
N3 s L5 Gl o 55T 4 b s o 555!
alaly Ll (6 ,ls an LI Sl U 503
sl 0 e T Y Jgd 53 sas 5T byl b 2SSl

L Ol slacS o 655 oo 5T Slaa o

e 5T 2l il (sl s il jaieiin o go
(4253 0) 55,5 g GV 30 o VY ) s 5 sl
NEEENGY PPN WY.L) JN WV U S p Sy
PEG 6000 5 (5¥ s —boa Y+) il pmn L2
S g A esla Wl VO and il L (Uep )5 Y)
e 4 JSUIlS oY 358 J glows 4z el
Sl dsly oSG oy gbite ol a s LSl A s ¢/
Swn a5 gl Bl s 53 b S,
F ol gV 053 4ids Ve ke d) (e Lk
(Valizadeh et al., a5 sl sl Kislo e s
ok # Cabs 4 Bl e ST slad; 2011)
L oS g J5 some jloslizal bt ys ¥V il
Ny b g e Bl Y b 5V o e
Y ot AL L 550 S D o 55 (6L
/Y EDTA Y 50 oo +/8 el 50550 05 5 Lo
o 5L 5 s p LI VA an el L )Y e e
‘55_3.._.:‘,:_1;;:&;_5,\«96,,4;:_..%;131
50lson i, 51 SIS, ﬁPTLgHT&;,
ol y sis 515 ol ﬁ}_;T, (Va4y) Varner
&S 1L (Y44+) Soltis 5 Soltis jiag3 55 39 se
U laesl il HLas (gl b o3lizul Ol i
Sl b bl Cou ) Slio LUl ond 5 aomi sy

5 () eSS Slael 355 Sy seo 53 8 8 s 5!

ey 0 03l gl 53 (G o) SIS 0 5T 5 (Gl y o) 512l 0 3T 55 (a5 2 s 31 (5145 503 - I



sy 5L glesl gl 3 45T Slio b e 5T gls Slis Lol

C’““J"’G"‘ oM | ijru\&‘,il.:;— odkd quUuwf_ GJ'L‘_gle:‘}JB Jf).ﬁ &)}ﬁ“sh)‘y}@‘))awdybuﬂ—r J}u\>

Wyl Sloslw e Epdsb IE el s sk R S 05 S
g9 o Sl sl < = S 03 S U EEC ¢
Sy 3 sl sl S 0,8 Ole 5 PP g
EST-1
\ - s L - - ~ - - = - - -
. Yy = - = - - - = - - = =
EST-2
\oOFes - - - - - - - B - - -
EST-3
\ == = s == s i = ES 2 = o s
EST-4
\ - - - - - - - - - - - -
EST-5
\ = . i = 22 i s = 2 e = 2
POX-1
\ - - - - — — — - - — — -
POX-2
\ s = = s i = = = i = s 2
. - - - - - NYY - - - - - -
POX-3
f = = = - - \%a = = = - - =
- - - - iz - - = - /Y - -
POX-4
¥y = - = = v§ = 2 E = Y/¥ = =
= = = = §/aY = = = z = = =
POX-5
- = - = Zand = = - - - = -
- - = ¥IY - = B = B - n -
POX-6
v - - = /o - - - - - - - -

S35 St S SN 5l 5 b i gus oS Slis
ps oI ,5POX-3 5 m) sl Ol Dlis
oobys ki L5 sn Jsb il 3l Casl Sl s ) gei
Slapsaml b Cdo cnl sl & J b i
DLt e g ,ls —tne L3, POX-5 5 POX-4
s 35 i) 93 2 53 S5 Ol 4 ksl
POX-4 ¢ pmeens i slad &5 5 Jsb 2153l Esly
DL (l3 tme bl &8 1 ot 05 Lo L
le i 53 BLil pl pslds Sy s 53 48 el
Bl 4 5 SIS Ol e Koo
> Sas i 51465l QLS g Cdo | adtans
& 1 e Cdo b 5 POX6 .35, 8 4 s yls

a5l 05b)3 355 oo dadle S 5 5b Oles

gLasll (U slaesl gl JS" 3 EST-2 g 51 =l
Cils Aoy 0 Jlezl mlaw 3 413 me bl 455
i oL E gLl el o 5T Sl 305
Sl U syl e LU 151zl Lsuﬁ”ﬁ\f_u
L Gl o 55T 5L 53 163,55 Iy ool anlllas
Loy 25 SIPOXT 5550 035 S &5 4 5
5POX-1 (slags sl ¢mioman RN
anllae Ol b (g ,ls s LS| Elca POX-2
5 51 plis,l LPOX-3 4 o 5 sl OLis ok
Sl e adaly (J5 55 g J5b) ST 1 sla

L ls e tﬁur.’.)'})—i‘fll-‘*’ M= sl Ol



WY Oltns s cundns o )led cunty Sl <O ! A s

YA

L o Kl sliws .ol 0T ¥ g 3 as 53T
O Izl la w53 POX-b2 4 EST-al sl 5
o3V Jlai e 53 EST-bT 15 5 s
GRSyl 0sls Ol (s e Ko
A3 b S5 0LS% 5 Gss slal s s
Lal g a5 g 3 0 Soloe sl T e (31T
Jsb cio LEST-B o5, ITEST-D3 i 5 .s
o 53 Jl3 ine 5 Cote Soan o Sl i
St 035 9 5 O Cadeo 2515 0L Lo y3 0 Jlaz|
315 OLES 613 iae Swnen EST-D1 LI L 5,
23 5 POXD2 155 15055 Sdo ol 505D
Aol Ol ) oV (Soeran 2o ys ) Sl | o
POX-b2 sl )iy 355 oS Ol oo 505 &l
059 ol ol Esls bgs oa Lthr.ij})T ,sETS-b1
Ol ets B3| oodaza O Kin g5 5 dal g &5 g 5
1 ks Jelse 5 o155 Dl b a5 4T 113
sl ol 55 53 (YAVA) Valizadeh . &les S5 ou )y
blind 05537 ¢SS o 45 sls oLz (Ficus carica)
3503525 63l gme (S o300 (S ey 5
N 155 S 318 (VAAL) 01, 5 Stuber
3133 4255 Sdee 5 ACP-1 0233 o 6B Sl
S 4 S ol 5 (VAAF) O, LSa 5 Pollak
033 4 GOT-1 s POX-1 ADH-1 (sLags 51T
Lojusan s D3 olS w)ss) s 3,Shkes LACP-1
(144¥) o, Kaa 5 Mittal 5,15 bls,l S, sluw
i §5) o SBld ol o 5T Il 2 b
aS w35 5,18 (Vigna radiate L.) o Sl o3,

o 035 b e (Sten Sbld ol o 5T b

Ao 53 0 Jlazl o 3 (6515 iae LU (sla]
= LI ey 3 (Y2NV)JIN 5 Van Lsls ol
3 Jel= FY L}_«;,;;ljs_w‘ﬁj-j,ge\)jow
Slio U Lo e o 55T (oaliad oz 085 95 (S
A3 S S e 5, Shee (sl 5 3 Slhas
Sldss g ad g 5 asliw slus LEST-2 Vw',j-ii
4 PGI-2 L;uﬁ,',ﬁ\, ai g4 gU glaas i
sl 5 ad 5 3 damhiw slus Ol LAMP-3
O, 5 SINgh s L5l s 4 65U glaasLs
CLayly i &S = a8 s ST 518 (Y )
ao Sl L3150 45 g L,1 L Sl 5 51ST
s &S o L SeST sy sl sl &7 sk
sl 4y gL, Ly 0Ll s /e L +/AY
228 S Sl e S L e )
Sl g (il ol s oS 6 Pl I L Sl
A3 izl (6 Sk 4 el oS LS Koo
L5 0TSl Gl 50 /90 (e &S b ola)l
Lol a8 1058 50158 55 5l e 5T ek
C\_s,uf@u\:f,;;m{w\;sft{w;,ﬁl
cpl a9 aS pme cplas cdiSodis Lyl SLl 4y
033 of ot 45 3 £ LS, RISl slal g
(Singh et al., 2009) ...
b lilau ) g (o) Slaw LU s 6l
S i 55 0l 5o oY JSK8) a0 AT clal s
95 ¢ poman 5 (EST-b s EST-a) ;I ol (""J.';T sy
5POX-b) Slans s o 5T (61 JSbkir 35 0
i (POX-3) JSaeSs (55 0l ¢SS 5 (POX-C



AR

iy U sosl gl 53 48 Sliwo b e 3T gla Slis bls |

Sl ri,'j_}T C—aa (144F) ol ,LSoa 5 Driedger
(4malS 5 ails (ilo 5, cals ;) Sl G0
PRI L LN WP P PTIC SEI s
Sl 5 o> 0Lt Lagy 3T (St 4 lie
Lol 5 L 5l 5 SIS bl (slags 5T

(VAA¥) Kahler .5 5 La oY 51 & 6l ool
LS S Gl LT 5 015 e &7 s 0L

5 ga5 03zl 5 Shes Cdo gl

"

s el sl LaS Jls 3 0a)ls ol il
sLopez s)ls ite Swwen oS 53 ls 3 Shae
Lol Kl 51— LLs,1 (144+) Virmany
AMP-3 EST-2 EST-9 PGI-1 PGI-2) 4T
L;,\fjwuuc;xﬁgxawpb(AMP-lj
(PGI- 5 AMP-3 (EST-2) oKl 4w L5 457 L5 o
s ah g s dnediin slaas) 58 i 3 L1512

el LU s (a5 4 g glaas s slde

(&7’:Wc%ﬁo}sﬂy*)J))‘M‘jfﬁjT}(@bW‘%ﬁ0)34.7};\\)A)J‘jﬂ‘ﬁjT)éﬂ)}jTMJ‘6‘4:}.“—“Jg.ﬁ

r-‘_Gjél_ﬂ\T_;j4_:*315}315‘—.0-‘_;4.’.‘&#4.?;‘!}1&\56‘#03‘}5‘5Jf)}&j}jTéLﬁ)‘}J}j‘)jQu-ﬁw&h—rJ}-X?-

el oy ) 50 Jlax| ch.u 03 )l gme s gae (oD

357 e FALslw o Sleslas
G sl sla

Eppp Epdb Eppsyl s dsb

Sl e

T IIC RS PRU P
z oS 035 5 . _
° ; Ols asl pr ey [ty 2

EST-al = = SIPYY % - -
EST-a2 - - - - -
EST-bl = = /YYD wex - -
EST-b2 - - - - -

EST-b3 = = = = =

V/0R) % +JOVA 23 - -

POX-bl - - - - -
POX-b2 - -
POX-b3 - - - - -
POX-cl - - - - -
POX-c2 - - - - -
POX-c3 - - - - -




WY Oltns s cundns o )led cunty Sl <O ! A s

olasm Ole 2ol 59 53 Shas 3 50 (slaasls  (slaul
.J;a:@\@dﬁcgckjyd‘é‘}lﬁbbg

S Tl
9 Lg:\_;_m_: ojj_? )‘ LY u\_.;‘:u_ﬁ r)y Q\f-b)\i;

23 aS Glwgs (‘L“:ﬁj—ij‘: oiils (65 4 955 5m
o&_w/ Wi ) ng”\_::S o&u'”'\b &w‘ “"'j Fin o\iwa/ ‘“\.A)'T

il a6 5 S5 853y 55k 35

Agarwal, M., Shrivastava, N. and Padh, H.
(2008) Advances in molecular marker
techniques and their applications in plant
sciences. Plant Cell Reports 27: 617-631.

Beyene, Y., Botha, A. and Myburg, A. (2005)
A comparative study of molecular and
morphological methods of describing
genetic  relationships  in  traditional
Ethiopian highland maize. African Journal
of Biotechnology 4: 586-595.

Brummer, E. C. (1999) Capturing heterosis in
forage crop cultivar development. Crop
Science 39: 943-954.

Chandra, A. (2010) Studies on morphological
and genetical similarities of M. murex and
M. doliata to M. scutellata. Journal of
Environmental Biology 31(5): 803-808.

Davodi, M., Jafari, A. A., Assadian, G. and
Ariapour, A. (2011) Assessment of
relationships among yield and quality traits
in alfalfa (Medicago sativa) under dryland
farming system, Hamadan, Iran. Journal of
Rangeland Science 3: 247-254.

Driedger, D. R., Watts, B. M., Hussain, A. and
Elias, L. B. (1994) Isoenzyme and
cotyledon protein variation for
identification of black beans (Phaseolus
vulgaris L.) with similar seed morphology.
Euphytica 74: 27-34.

Fareghi, S. H., Farshadfar, M. and Farshadfar,
E. (2007) Study of chemical composition

S o
N3 sie (Socan ol s 4y ol 4 4 5 L
Slio L el 5 5148 slaes 35T 51 52 o
3o 4S5 i) Dlis ple s ol il
23 535 o0 gmime (5146 gl OLE )3 g livs
5 503 sla tagi 3 Loyl slab oy e
Olg o DNA e gla Sl 5l ozl b ¢ oo
2T o DL (S 5 o 5k gl il |

&b
and nutrition value of prennial Lucerne
(Medicago sativa L.) and genetic diversity
based on SDS-PAGE markers. Iranian
Journal of Rangelands and Forests Plant
Breeding and Genetic Research 15(3): 196-
210 (in Persian).

Habibi, B., Farshadfar, M. and Safari, H.
(2012) Evaluation of genetic diversity in 18
genotypes of alfalfa (Medicago sativa)
using of molecular ISSR markers.
Intlernational Journal of Agriculture and
Crop Science 4: 1573-1578.

Jenczewski, E., Prosperi, J. M. and Ronfort, J.
(1999a) Evidence for gene flow between
wild and cultivated Medicago sativa
(Legominosae) based on allozyme markers
and quantitative traits. Botany 86: 677-687.

Jenczewski, E., Prosperi, J. M. and Ronfort, J.
(1999b) Differentiation between natural and
cultivated populations of Medicago sativa
(Legominosae) from Spain: analysis with
random amplified polymorphic DNA
(RAPD) markers and comparison to
allozymes. Molecular Ecology 8: 1317-
1330.

Kahler, A. L. (1983) Elect of half-sib and S1
recurrent selection for increased grain yield
on allozyme polymorphisms in maize (Zea
mays L.). Crop Science 23: 572-576.

Lopez, M. T. and Virmany, S. S. (1990)
Association of some isozyme markers with



VFy

sy 5L glesl gl 3 45T Slio b e 5T gls Slis Lol

quantitative traits in rice. Reteived from
http://archive.gramene.org/newsletters/rice_
genetics/rgn7/v7p128.html. On: 8 March
2013.

Mengoni, A., Gori, A. and Bazzicallpo, M.
(2000) Use of RAPD and of tetraploid
microsatellite (SSR) variation to assess
genetic relationships among population of
tetraploid alfalfa. Plant Breeing 119: 311-
317.

Mittal, R. K., Singh, M., Maherchandani, N.
and Sethi, G. S. (1993) Enzyme activities
and their correlation with seed yield and its
components in mungbean (Vigna radiata
(L.) Wilczek). Annals of Biology 9: 218-
223.

Mohammadi, S. A. and Prasanna, B. M. (2003)
Analysis of genetic diversity in crop plants
salient statistical tools and considerations.
Crop Science 43: 1235-1248.

Monirifar, H., Valizaheh, M. and Mogaddam,
M. (2004) Inheritance of vyield and
morphological traits in Iranian alfalfa
germplasm. Pajouhesh and Sazandegi 62:
96-102 (in Persian).

Morales Corts, M. R. and Crespo Martines, M.
C. (2000) Variation of PGM and IDH
isozymes for identification of alfalfa
varieties. Euphytica 112: 137-143.

Olson, P. D. and Varner, J. E. (1993)
Hydrogen peroxides and lignifications.
Plant Journal 4: 887-892.

Pollak, L. M., Gardner, C. O. and Parkhurst, A.
M. (1984) Relationships between enzyme
marker loci and morphological traits in two
mass selected maize populations. Crop
Science 24: 174-179.

Singh, A. K., Mishra, A. and Shukla, A. (2009)
Genetic assessment of traits and genetic
relationship in blackgram (Vigna mungo)
revealed Dby isoenzymes. Biochemical
genetics 47: 471-485.

Soltis, D. E. and Soltis, P. S. (1990) Isozymes
in plant biology. 1% edtion, Chapman and
Hall, London.

Stansfileld, W. D. (1991) Schavm's outline of
theory and problems genetics. 3" edition,
McGraw-Hill Companies, Inc., New York.

Stuber, C. W., Moll, R. H., Goodman M. M.,
Schaler, H. and Weir, B. S. (1980)
Allozyme frequency changes associated
with selection for increased grain yield in
maize. Genetics 95: 225-236.

Valizadeh, M. (1978) Existence d’une relation
entre les allozymes d’une phosphatase acide
et la precocite de la fructification chez le
figure (Ficus carica L.). Comptes Rendus
Hebdomadaires des Séances de I'Académie
des Sciences 1881-1884.

Valizadeh, M., Moghaddam, M., Talebi, P.,
Kazemi, M. H., Monirifar, H. and
Hassanpanah, D. (2002) Breeding and
Introduction of suitable alfalfa cultivars in
East-Azarbaijan. University of Tabriz
Research Affairs, Tabriz, Iran (in Persian).

Valizadeh, M., Mohayeji, M., Yasinzadeh, N.,
Nasrullazadeh, S. and Moghaddam, M.
(2011) Genetic diversity of synthetic alfalfa
generations and cultivars using tetrasomic
inherited allozyme markers. Journal of
Agricultural Science and Technology 13:
425-430.

Van, D. X. and Jin, D. (2011) Relationship
between esterase isozymes and some
agronomic traits in F, populations derived
from the crossing of Milyang 23 and
Ashahi. Journal of Crop Science and
Biotechnology 14: 11-15.



Iranian Journal of Plant Biology, 5" Year, No. 18, Winter 2013 9

Interrelationships of quantitative traits and isozymic markers
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Abstract

In this study, the relationships between some quantitative traits and enzyme markers in 12
half-sib families of alfalfa resulted from polycross nursery, were investigated in the
Agricultural Research Station of University of Tabriz. First, thirty five individuals of each
family were grown in separate pots in the from of completely randomized design at field
conditions and then, they were analyzed for two enzymatic system by slab acrylamide gels.
Statistical analysis of different data based on isozyme interpretation showed that there were a
significant relationships between peroxidase and seedling traits. In addition, the presence of a
band increased the mean values of related traits. Furthermore, POX-4 isozyme showed a
significant relationship with respect to leaf weight. Statistical analysis of the studied traits
based on allozyme interpretation showed that EST-b1 and POX-b2 had a positive correlation
with both yield and number of internodes. Thus, it might be possible to use these enzymes as
markers to select alfalfa genotypes in the early breeding stages after the stability of markers
were verified in other experiments.
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