W Sl /Y ojlad omalon Jlo /iely; plalS Mol anliings,

o b gl 3 S el S

- " & 5 PORA
ehs LS o) asliingsy ‘5‘*&9)4 4\-“.9.0

W8 puly Sl 9 PU,1 50 (S039l98 50 9 (05 e Slho (bl ,l 4 50
5,lonlo 31, WSS 1 o3liius! b Lguw

Y ) A, &
ey Sk g e JLS e
(Ghorbanipur.ali@gmail.com : Jgguw ot s) cudy (NS ol ¢(65y5liS” 0080l (bl Mool g sty 09,5 =)
sy (S o8l ¢ jsliS oSl «bls g Mol g el 05,8 ¥
VN Gl o) VEeSIYY sy gyl
WAL VA tdoran

b guno 045

P 3 o5 o Ko olwlis g (S5 kb, 51 38> eMbl gyl 3l g 3yl (Kt o) Cilies Slio 4y 08, S (oolatil b3, idad 5 doddo
S S8 )l oMl 3 Bl 4 Sl e Slaws ol S

3 g e gy W )3 Sijolsbige 5 (s e Slio 1 (S bojlgalegy) sloySiLis o (Stuwg g LS e ol 3 1l hg, 9 3190
Jols aslllas 550 Slaws .85 H18 b33 380 WAF Jlo 3 (MLM) Llisee lad Jis 5 (GLM) eges (Jod Jio Jols (b5l sla Jue 5,k
L3 &l 5,Slas 5 &b Lo 9 D 55 ML 59 gy pd Aild dluss (B )> &> i gy pd BME i (BME Jgbo gy £l

ol 5 A as S5 ealil 5y (sla Sl Lawgs I {\V o ylgale 3y ol )Silis olul 4 ddllas 3)50 slacaies) (JoSse goi5 &y 520 ,;’:Lamzétg
E55 o JSb s leMbl (sgme (ol adli ¢ S5e W ol (1 Sle (S5 £05 4300 gl (wlsl . 0dg JSK5 x> (o> AV/Y) T AD slass
wlolis adllas )50 wadbp,s 5 (K=¥) Jleis! Cuxes 2 dw oldlo 4550 zobs olol p i 35915 «/FA g /8Y o /0Y MY Gy 5 55
Qg Bl 3Aa paw Hldle 4 (Mo )d YY/AY) Cusgil FF 4 P9 )L'."_&L.J 4 (2o YY/ V) gl ¥Y (Jgl Hlidlo 4 (Ao pd YE/NVO) Cudgis TF &8 ais
i yay MLM 3 GLM i) 90 Ly ([blsylaio5 13 0,8 4l gl 55 M jb sy 1 Jeols ol a8 aizily babe jlidle 5o (Ao )d £AY) cuigss
Aile) Wdgy Cuno Wi b gyl gime bLS) glyls o lanle 3y (sl ,SoLis 3l goluss . aioly L addllas 550 Slaws b 1y (gl gme bl SLis Y0 4 YV
o955 29 (Siwgm b g 29ygab BT 51 o5b Xl oo a5 (41> Mo 55 9 BME 53 &l dluss (BME Job iy glis )| ilaus L SattdB0 ,Slis bl
o L Sat_124 4 Sct_028 Satt361 Satt359 sla il bl aile) jold can S L ,Slis ais bls)l sl Glas opl Jus 5 Juds
S o S |y o g4 51 Gt ot gl A8 ya 48 5L Cho ol S5 g (oS @l osima L 1 (il 3,Sles

S 5 2y g 5> (S5 £ 2l 5 ke sl S gty (eSSl ool e &S 3l (L gl S gy 36 S Al

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.14.41.108 |

Wigd oo (Byre JOLi SaS dy Ol 5y )bl Curer Mol Cga il Clas oyl 0uilS S og3f (Sle b (6 e (Siwge
SSlas (glinl 5 5y Slas 5180 Jolss pie waiss) oLl o5 1S gWojlg

a9 b)) el (Giekd adlas (S
powye i (Nuwgy (Pl aiod 4 &8 bls)l 450

b oy Joeme (2bKe & cons Slodes slacy jo !
Sl 4565 ) > 4ol s 4 Yl o)l QTL badss
Shamy 5] g9 wgde odlitel b rely> |l
) 2539 (sllg 93 (W | Lol slacumes 4 Cod
cdy gl (bl obadd wumes 4 diwy Sl pod
plod obadd gg ol &5 Iy sl YLl
alil olS  JolSS dazsu )b Job 10 &S (gjeme (sladlug,
Dh9y ) SSjge D dgbe a5 i ol el
b B0 s I ol o L obads Jgeme
@ (bl gbadss 1 (VA) 1l o BE1 jore o iSgS
odlazwl [l S 4 obsl wnlp o olg e oo,
Sy g Sl S5 b ol Glp Ghey crl 08
5 ool 5y90 (S5 slagsjlan wbe) oS Slaw
dy90 ).u d)yb 9 Lgmtf dtmw 5 059/»0‘ Lol cp«ﬁ;
4 a2 BB aldles 68T L(VY) 2,5 0 5,8 solatl
SSR dh)iim )’] (Y/\) o\)&@ 9 &L) &5 calos )’l
u""‘{ 9 u“])} Slhw L Ao L;Lm)ﬁhi;} Oa)f IJu Lgl)g

doddo
Molod  cwl LS (Glycin max L.) Lgw
25 s SYsi odlsils jl ) g oS, (2n=2x=40)
Sypo 93 4 5 (Papilionoideae) Ll alyy olgls
DS B ooy 9 Bl 390 (sladgle o (sl
sl olole Vb ()9, 9 oBign o9 D> > 4 L
@ Low ab cwl ooy olaid] 08 & (LS ke o)
J a8 0l gy 2o Ve g (Sgn Loy Tr lawgie yobo
sl ‘u.cl))‘ e olS le y &y L;.’."k" u;".s)‘)] bl
o 5 bl 3] Sl b (F) cosl oy
P DRRIR 2 ke by b £95 ] Soslati
S ploj S (F) sl 2 LS lFay 5 lalS
s, Slis 5 (ool slaws Gopel 4 U DNA aJql jlisle
(0955 DNA 33 35290 £45 pled olly &5 (JgSdge
bl o)'a).nl el 0l 03D DoymS g Lo o5,
S9rge (Sui) g9 (g Wle ol Shal () (JgSdge
b Olao b diwge b,Slis oleld b g Cumes
2 V) SpSiee S ol )00 (g soba (o)
SSR (51, 31 (o ytd 18 Jslso cslo S5 ol
SOl cwl oad (0L eolawl lalS (S golpa po
5 Sl grler il Vb JSbae Jd> 4 SSR
&5 ooy 3 dloiel BB (gla,S0lis 1ok s pndy)l S5


http://dx.doi.org/10.52547/jcb.14.41.108
https://jcb.sanru.ac.ir/article-1-1300-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.14.41.108 |

V-

sy Sk gl e

b do g il 59 «BME yjg gy yd &by Dl (M
L3885 3148 61803l 350 gy &ily 5,Slec 4
S5 (23,

o6 Sy ke b aw osg) slaobsyl pbxl il
So g Culby Sy g dbge 3 Sg ya jl ddbanny
Ol pegaste B 53 g 0dd oy S (oeguiadll 454
508 50 olRislejl a4 Jlaml I ax ladiges b 3l )8 mlo
Sl 888 S pogpd 2> A led
o9 0 mlo il olyen 4 adises ¢ 05 DNA zl il
P Jeb 2l e S e e g 023 2
oslizul | ogi; DNA .5 iy, oyt Lo o9 sloss
OB g Bgpme sliw b9y b Billae CTAB i, 5l
DNA CehS 5 ConS uess sslatons 13 glpal (YY)
4 V) dops o 58T 5 5080580 5l ceniig el
350 sacwis; og5 DNA Wb oolatwl (4dds YO o
5 a0 cas SSR b Slts I oslitul |y adlas
(¥ Jods) ws eolazwl (6,55l

ASologe s olKiws j oolitwl b jluesls (glopwss; 28Ty
B AN (o555 DNA pyl < ol p VOl poes p> (850
s 5 p A AMm dNTPs poo/-1 (10X) PCR Buffer
W siie kS YN egpy g gy slo)S5El 5 S
1 VIVl g Tag DNA Polymeras o 3l p V1 ¢)¥ g0 oo
doye cJols Sl B op el jlie O
O S &y wgemb 430 A0 (slod ;5 ddsl (g5lwcid pulg
(Jols gl o aw Sl a3 > YO w9 aidd
Jhail gl Yo Gde 4y a0 AF clod o (g5lwcd yulg
4 diun) 4B Yo Cde 4 dn > FO-F clod a5l
A ded VY glod p S5kl baws (55T Jlasl (clod
ol a3 YO UL 5l e coled 5o g 0dg 4l ¥O e
by Capz 48> 0 Gdo 4 0 VY (clod )0 ladiges (598
5 PCR Y e S5 gl (V) w8 )5 Lles
a 351 5 555 POR Sy 5 oliial 381 5,585 )
A= 5ty b (jre le YO x VY x AD 5 slal) ausys
bgye sl g 5y8e Sl adds We Cae 4y
O Hle (5 g9y baises ()35 5l Car LaS S8
oo il Sao dw dyad & PCR Jpamo il S
FSep Jobs Jﬁb“’ oo 9 bl )54 ()
ol G U (g3l S5y a3 )35 Jp slacSals
ShpoSe b5 coles jo 9 (V) i ploul (Safe stain)
g sladiges aly G B BaS 03> e
Hgd oz Bl ) o Cue adlllan
Lodly 4y 30

d\.a:o)LoT Jols Glaw (gl saipll d)to] sl o0
Joeslil b (S5 geS e Glp e (wey
Sy I Camex L g ol ) sba,SLis
Yo g K Gygod ly gl s el alise
e 3 8k g pie g 32y bl cuipa
5 ) (S e Sl (el 505 ol
9 Sy JI ol o PIC (a3l (5 5F g5 (pls

W Sl /Y ojlad omalon Jlo /iely; plalS Mol anliings,

w5 5l oolitel b bgw (pdog g (o)) slaasS
b g S T 5 TV i 5 455,53
5 Kb dges plels S ol 1) clas oyl
g Ve (S g5 g Ul (dngh 5 (A) oS
AR a0 0lsale o) ;LS OF 5l eolisal b 1) Lges
9SSR ,S5Lis o sl T 0/F bwgio b T YAF ¢ w0l
3 53905 3y9lp < [OVY ISisis SleMbl (glgime bawgio
41 ol 4l aner Bl 45 gl adlas
L (V) ohlen g (s 900 muadl Comox pj Cudy
Gk ) by e (slacdef )0 (Si) g ooy
oSike /MY 1y T Slle il SSR sla Silis
STy 50 3l Solie e A/OY L ol 1y i sl
o Sike VY Ll 1, PIC [asls ke e F/5Y L
VOV 1) opls (adld :0ke 9 <V L il |y (5 ey
» 1y bews; ures (Suij il 4355 .050,8 3,90
9 S5 g8 piaR (l 1 2)5 SMpaed 09)F dw
9 o5 oo Olao L badye ojlgalo ) gl SOLis (pinan
P9y Jodliiel b bgw slacaigiy jl (S 0> Sujglsd e

W8S 8 ey 390 (L) e

sy, g 3lge
w9 (b5l g (RS dlge

sloog)S 5l bgw iy VY ol 3uid ol (2S5
3 &S 39 (o) 23 9 oy agie ) 395) ilisee (S
TS h g Jw 4w g el Clidod auwse () S
Oladsd duwho ;0 ddllas dy50 slacwig b A
T B WAY Jlo 3 28 Hh g Jld ad g el
&S Cunl S5 piY ad cuiS ST 90 b oedle Y
Al e gl ek alie YD @ cuigi VF ol
Slasuio a5 Kl )d Iyl 4 cudgis We b ojgp ol cplplo
ol 0ad 1Y oo > dalllas 5y50 slacuis;

O abolb b e YO Jgb & b3 ey Jeld 08 o
Sgr yio e Vo g oy Aol g jie o B bk
VO Bes & Suwd g sio Ble Yo Ges 4 adgl o5
Sy dllo g 05 gubans (g 5 15 plos] o 5l
e 5 SUSe )3 p)SelS Nx e 4 (g a0 098 .S
dw ) Solwo Cos 4 SB ilejl gl 4 as g b oyl
olej 9 @S5 olej el J 8 59y S Jolis by
5 el 5 b (sladgS a8 LSl S & a3k
Jie & paly Ol 5 posigel Cland gio I o iy
3535 oozl el ) LB kS 45 p,SlS Ve 4 Yo
s eSS o b Lgw e Byl cbayh
a4ad Yo ode 4 Yl K (Carboxin Thiram)
o Bos ) shale Ol L gdiad I G g (Seies
38 55y e ] ol s ansl S e sl
JS s plml bSG laan sam slagslul 9 cuisls
Sy Sl om ab pbsl s Cjgon i sl
P Aol (M Job gy j3 OME dlawi iy glas)|


http://dx.doi.org/10.52547/jcb.14.41.108
https://jcb.sanru.ac.ir/article-1-1300-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.14.41.108 |

) S g n b e

W o)lgale ) (sl ) Sl jloalatl b bgw aibyiy (slocnY 5 pB) ) (S5gls8re 9 (o5 e lio (bl 4o

POPGENE Jj3le 5 5l ¢35 csla sl dpubme phion
(bl boKe bl gl i salil (¥0) ver 1.32
Sl puyile S jolatedy Cumar Lo 45 i
Jle 1 oslizal b by wyty oY g o)) (S5
isbo 5y50 )0 4ol @ as g5 b (V) b plosl Structure
Slas) K dipe olass g0 Cawd > (L8 SleMb] cuzen
GSly oAb e (gjland plxl b (umen 505 L laog)S
plol g 0d 8,5 a5 o Ve B ) K s jlate ol
1SS olass 4 burn-inye.... 0y9 Job b (sjlwand
Uhgy j deogyS slaws laa b K aigy dlisd yusd gy
Uy Cogde Mopd s b odlatwl () 4, San 5 5ilsy)]
ey Blas 5 )lBley ol 1 oolitel bog)S m )3 3,8 »
b (bl pbolse 285 @50 (VV) ollSen 5 9,6l
dcgome b MLM 4 GLM (¢l slaJuo I odlal
b G ple (i) o oaied slaodld Ly ylo cleMb]
TASSEL JJ5éls 5 5l eslitul b s55kings o slo 5 (Q)

é,5 bl 4.1.2

2 SHA oels T cledbl [asls i eolizl Gyl
S dlbxe o abaly ol
Y pilnp; =-*Ha
2 8L S gy pae b dgrg S8 Pi calasly ol ) oS
il e 05,5 Ky o St 33l plas el e K
(V) 25 3,0 o by oo 51 (HS) (B 55 g9
k
Hs:% " Hs, =%;[1—q§—(1—q5)2]
oadli e W Slhs Gs 5 55 slaglSe S slasK
3 oslizal L S5l e (PIC) Kans cledbl cgimxe
3,5 dlxe pj dlal,
?zlpiz— 1-=PIC
Sl e P olws N g T eell Sl Py ]y oyl 5
dLmJﬂ Slp) e o Slg e asls cpl (F) cul
ool lghs & ol sl) So g (Camex o KBS
@ (Ae) ype bl sl S s (Canl plp Camo
) (V) 2355 dwlxo 5 &9
T

359 opl )3 adlllas 590 (b slacaSeis -V Jod

Table 1. Soybean genotypes of the studied in this research
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Table 2. haracteristics of the studied microsatellite markers in this research
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Table 3. Mean + standard deviation (SD), range, minimum, maximum and ﬁhenotypic coefficient of variation of the
measured traits in the 130 soybean genotypes studied in this researc
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Extended Abstract

Introduction and Obijective: The economic value of a genotype depends on its various traits
and therefore the accurate knowledge of genetic behavior and identification of genomic locus
involved in controlling these traits can help the breeder to improve genotypes.

Material and Methods: In this study, the relationship between microsatellite markers with
some important agronomic and morphological traits in 130 different soybean genotypes through
communication models, including the general linear model (GLM) and the mixed linear model
(MLM) in 2015 was evaluated. The studied traits were including plant height, pod length,
number of pod per plant, number of grain per pod, number of grain per plant, pod weight, grain
weight, 100-grain weight and grain yield.

Results: According to the molecular diversity among the 130 studied genotypes on the basis of
microsatellite markers, 87 alleles were amplified by markers, of which 85 alleles (97.7%) were
polymorph. Results of allelic diversity revealed averace number of effective alleles, shannons's
index, polymorphic information content and gene diversity Nei equal to 1.7, 0.52, 0.62 and 0.48
respectively. The results of structural analysis showed that there were three sub-populations
(k=3) in the studied germplasm, so that from the 130 soybean genotypes, 34 (26.15%) belonged
to first structure, 43 (33.07%) to second structure, 44 (33.84%) to third structure and nine
genotypes (6.92%) to mixed structure, which were confirmed by the results of the bar plot. The
association analysis of microsatellite markers with traits under a mixed linear model (MLM)
indicated that 33 and 35 markers had significant relationships with the evaluated characteristics.
Some microsatellite markers had significant relationships with the several traits (e.g. the
relationships between Satt460 marker with plant height, pod length, number of grain per pod,
and 100-grain weight), which can be due to either the pleiotropic effects or the tight linkage of
genomic regions controlling these traits. The relationship between several markers with a
specific trait (for example relationship between Sct_028, Sat_124, Satt359 and Satt361 markers
with trait of grain yield) indicating the quantitative and polygenic inherentance of the evaluated
traits.

Conclusion: The results of this research showed that in addition to using markers as useful
markers in assessing genetic diversity in soybeans, markers that were more closely related to the
genomic regions controlling these traits, to modify the population by marker assisted selection.
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