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Genetic diversity in bread wheat (Triticum aestivum L.) as revealed by
microsatellite markers and association analysis of physiological traits related
to spring cold stress

) Vi .. 5l s
le-.&l-ﬁ,:lﬁ‘ ) P e (JBLS 5 N Shos Ao

oeote a5 ol &Sl Slaliad 5 ad ] el ) axt gal JEls 5 5 w0 =)

O o8l 25 e a5 (5555188 s 2 Olpalnd =Y
Mohamadi M*, Mirfakhraee SRG™, Abbasi AR?

1.Graduated MSc and Assistant Professor, Tarbiat Modares University, Tehran
2. Assistant Professor, College of Agriculture, University of Tehran, Karaj, Iran.

abdhoorz@modares.ac.ir : S5 xS G (LI J sts ok 55 38

QYT oy ob VATV il s = 00)

S2970 SEE QLI B9 (£h5 ObLS SoMFy Sl Cd sy 9 PN Slp (E5 Eg 2979
50 L) OBLE Elgil i £ LI 10 woTuidego sol JeTg0 S Kilii Gty oyl 10 .l
Cdo B g Kb ClS B0l Sl g LB 0 OB puiT ad) e gliie cpdy 14T 15 ool
9 b G0N T 58 cowdly g Lid (SN 9 Mgl D Judg I5” @ Jdg 57 (I Judg 7 o Sglen 3
POy S5 1) s Cagr D ool 0xlgaloy FIET i 1V 3 35 Jgge gaw 30 cpidmed
A (G Ny D! el Nk il 0957 Slez & (o2 S290 PEIN g plmt Ward (g5 4 Slades 4
99 3 ookl b .59 ko SSR (sl ;KL (81 (XGWM33 S5 Olko) + /YYD 6 ( Xgwm10 g3 oie) « /1Y
A I iy B9 S Nz S Fe 9 5039 58 Cdo B ST I 8 oy DL P 4 T Sgu 5
3 (AC) wals oo 10 <K 59lg 3 ko O b 15 SIS 90 HId w0 bl pIE & pIE gu 75 31 Jol gl
38 Slodio Sl 10 T 31 Olg o0 45 310 iS5 (Y C) wid JiF o o O b 1y SBLE & 510 bxe i ol
45 25510 Bl o & 3 g b B SIS S g9 45 310 Ol gl cpwiomed .35 o8l >of Slash »

B WlgF 0 0 1 iz SO Wb b § DA b Slie  Siwgy Sl

KT L=
ATAY 500 Foslod (ugd 090
YA -YAA axio

PR

SIS slaolly

bl i

03ke slojw fid
S g9
,oé.‘«f
o)lgalo y SLL


https://dor.isc.ac/dor/20.1001.1.20084439.1393.9.3.4.7
https://mg.genetics.ir/article-1-1311-fa.html

[ Downloaded from mg.genetics.ir on 2026-02-11 ]

[ DOR: 20.1001.1.20084439.1393.9.3.4.7 ]

Q\)&A}&lﬂﬂﬁu)%—ﬂ

-..(Triticum aestivum L.) o poss™ K35 £455 adllian

S sl Slis (sl 05 3k e p kS s (et al 2004
() s 5 ) SBAS 4 Caglie (&S Dlio dex
o Slio boangy ol Sl oLl whas glabs
Slio JWEl ol Gl LA s ) S 25
RASrel ol alss 5 K slacss 4 ol
508 b s latener 4 LSS ) glabs i,
o Blamer oal 53 S Ly AS Slie abss OF Sl e
5 Npd ol aiwss b Sl of bl 5 b sl
2 e ol SO Sy 408 g AL oS Chdo S -
b 4 S Slio gl s ol O b T Lo
D0 i Sl 5 el (BIS Jas5e 05 GBI s L (5SS
(Naghavi et al. 2007) cl G BB 50 035 B8 4 20
ol w58 5 S 235 8 b s sl w8 Uy
LU bl sl Sl s opl 4 31 3 Ol S
wlold S S5 s G b sl ) Slio b sl
Sl Sl Ol a4 (ol slaasl 3 T 51 015 e 58
LUl ey (Ranjbar et al. 2009) s S estizal i a7
detd 15 05 pbass s & ol Slio 5 b KL
2ot gl pbass 5 S sl ooy plebs &L s S

(Roy etal. 2006) 35Le o 5o ched b3, BB S
5 bl eslsalen, SHLETYE LI, puS 3, ¥ (laadllas s
P8 Sl 5 PTALY Sl glals 55 P10 g yoree 3
53 Gladlas s (Liuetal. 2007) L3 S 2158 oKl o gl
VE L 0l Co Al sbepaS iy ea 5 TP O
5 Uil SSR ST\, AFLP S5l \V RAPD 5Ll
Cawdag VAN 50 /0F 0 /F0 L 5 IS e b Ol e
L Mo ks bl Ol op zie SSROSLE oS el
452 5l eslaial L oasdlles ;3 .(Naghavi et al. 2009) c.sls
Glyme i L1, QTL a3l SSR sla Sl 5 bl
ol P S LS Gl b K5 A7 s 085
> (Shalini et al. 2007) L35 sl sluld S3 WQTL
L IS5 Sl 00 5 oy Cdo V) o BL3) 2158

Vv ¢ yomen 3 S LS ey flf @ rlf O S5 3 sl

* Informative markers

doddo

OS5 S 2 S el aos g Lol 5 S L
o by gles Dk XS o W) pege R oy Sy e
Sl oy OblS L1y ol o s oS col OF Sl g
S e la 25 (Samach and Wigge 2005) 53l
CVpame 3 Shas 3 Jbgre a8 o o alex
el B 2 Saa Bl ) 4 g L L e 55sliS
Lyls 555 Sl S ) S clm Oh e PY 5l s
~p 3 o Lo 25 (il 5l Ol e (Khalili et al. 1991)
oS slacslys s GLSL Sl 5 aleal Sl sl
rlye o slacenl LS Slaelil 5 &35 LU0 s
liv ii 5l #BT (Mirfakhraii et al. 2010) ;L.
o 5 3 Shes ediSagdoe sla)SE o Sae S5 s
Glr s @i gal,y Hlb sk o W Ol

(Hall 2001) ol (5555 3 Shaie ol (S55 3 5o
Gl A Jlpl Olge o DNA IS0 sle SOLS S5l 655
05 O e 5 baaedip 5 5o s e (S5 g5 oL
O el pamen 5 aee G S 5 (Solew 4 Cuslie sl
025 g eslital QLS 3 el POl (slag; 5 adsl sl
Condon ) YU JISCair s 4 ol smle 5 sla LS cOle o]
OLLS 55 Slsl s 5 0o soles (g 2y &)l (et al. 2008
e o 5l Lol 51 s saels sl eyl sl Sl
Comerr S35 Sllllae KL S8 & 28 (S8 458
5 aelo et o 5 s (S IS S LSS
iz W auSlye s5 50 (S g 58 D jedS Ol 05,8 el
e dlyy addles (Roder et al. 1998; Kolliker 2001)
Gsdaze slas S Ll ol Slio 5 JiSUse la S
ol s Ol Sl el Sole 0T 5 F S el
23 o cho g I plubl (ol gbess) (SES
Slio b I 38 Lo Lged (a5 slaas sazes
Gebhardt ) oS Sliv b bas e gluuls glao; b 5 a8

' Frost
? Freezing
> Chilling



https://dor.isc.ac/dor/20.1001.1.20084439.1393.9.3.4.7
https://mg.genetics.ir/article-1-1311-fa.html

[ Downloaded from mg.genetics.ir on 2026-02-11 ]

[ DOR: 20.1001.1.20084439.1393.9.3.4.7 ]

-..(Triticum aestivum L.) o6 poss™ K55 £455 allian

LS 5 ol b e S5l s

Bertinetal. ) [, 5 oo gt Wb (5I0L ns 5 (1987
A eslaal (1996

S5 2L

s eslital eylalen, Sl Cax VY 3l G opl o
S o Sl Lol g4l (Roder et al. 1998)
-0y (2S15 (Dellaporta et al. 1983) =5 5 ol 5, 5 ¥s
Loles s S 53 Jols 2y Sa V0 e 53 Sk
VO VX Bl s S 10 (p S50 Fr0 b))
Shelas a5l Fds S S QY50 L 53) ANTPs 25 S
Taq p—i)ﬂ A1y o (Ve pmol/pl) 55 5 555 sla Silel
ko YO g LS 51 s S VY R S /) Sl e
el el L s o s S VA 5 Y
L AYC Glos 3 adsl g3luant s al o S ot 51~
IS dsl a2 V0) ol a2 YO ids e o
slos 5 55 eld (65 ,4L  (Touch Down &0 4 5ol >~
s Jlasl gles 51 YLV C S a0 ST Jlas)
0 S Al Ll s e 0 s Ad a5l
G YO s ey 83l Jlal gles 4 ol S Sl
Oles 53 5 (ST Jlasl glos o 2) o Il (glos da
Silward puly glos 5 Olaj b 4 o 4 53l plandl (U Y
5 0b) emmen A3 a3 Sl 5 4YC 5 LT o5 w
S N gamn 35 VYC 5 T (55w andy s o
Sleand puly Al L SIL I3 55 800 Sl eslinad Lol
Anet) o5 8 elnil ol Sl i Jhs 4 gl 5 SSE
.(al. 2009

Sobl oy s

S5 g slaesls SKika Sl eslinal b Slis  Soran
3 S Lk sy bl S5 laesls gl Al
SIS WS ol SHT cix a gl p io O 34 ok
Jsep 3l eslizad U s S5LT IS dr oMbl Ol A
—o5 S &lp s (Powell et al. 1996) i avwls PIC=1-YPi2
5 Sleen s ey b oglads 4 Sl Bl g
A elizd NTSYS-pe 2,02 i35 51 5,5l alis Shas

S T 0 K3t She O Gae S s e

WWAY 30 0/Y oyl /ot 090 [ oy 98 S

Cio W) 5SS Bl b gyls e alasly ol sale sy SOl
-axllzs ;5 (Mohammadi et al. 2010) sls QL G550 585 50
oslpalesyy SSLE Ve b oy cdo Vo Bl a5 s
B S L S SR RCESI
Ebrahimi et al. ) dutes LU 1 53 Cdon 31 0 b s Sl

2011

g, g olge

ol Glopw S5 Cod (S35 Slie oL

S (g5,laS sdSiils (bl oLl 05,5 35 Geis oyl
S s Ol oKl TS SIS S s e S
S e b oslas SlS b B s 5 s el
bl 4 OB pS 35T Jols il (sla, Sl s el
S RS S J T3] S, B [CTPON [ e LY
BlESE (Gh S (s Ol Gy ((abes)
Gadgr Lol ol S s osle) O Olg o (0 ST
S ¥ L g e 5 o ALl e se Sl aS (Galen)
Loy (LS mle s =Y 5 jao oY (WalitA) ol
5 lin) Al A Ll 4 pdS gledy Od)
«(zadoks et al. 1974) (PA JI 0+ ol Sl &S ( adS
S e o Jime Ly BB a4 e L35 W gl WaollS
4 eE AC 5 cell V8 Sde w55, 10 gles s auia
ford lp ot ol (bl L S 13 Cele Al
L esls 15 Gllas SCU 5 5 AC gles s badsed (A5
Odowy b gk oals 288 L YC el o 0T 51
S e s =Y 5 i @Y lales ol SIS s
SR CTRPIN - S e A PSR G SOV WP NCTR VPV PSR TLY
Glos b as esls (2130 YO sl a lass glos (25 OLL
o 5 als GLOlS 5ty dali gy Lald 4 Jass
O3k 5 ole Ll s 3 p S olS Lo 30 anslis sk
5 3 K asls S FACNSC glos s ANE i/ s, Ji5
s IS o Sasluil sl el o Jes 4 (6,84 50d sl YT
Lichtenthaler ) %4, 5l L5558 5 JS |58 b |35 )5 @


https://dor.isc.ac/dor/20.1001.1.20084439.1393.9.3.4.7
https://mg.genetics.ir/article-1-1311-fa.html

[ Downloaded from mg.genetics.ir on 2026-02-11 ]

[ DOR: 20.1001.1.20084439.1393.9.3.4.7 ]

Q\)&A}&lﬂﬂﬁu)%—ﬂ

..(Triticum aestivum L.) o6 puis™ K5 £945 andlian

a5 A, b A S s IS glse Slis Lulls 4 Jsder ) s

Sl e Sk EEBRESE Sk e
P 45538 S5 Ja ks a Jbs I8
AERVA{ N FIAVE VYT AY/VYY 14 o
VYAV Vo /AOA" WALER ZAnn i v b s 235
fO/NVEY EaYE JOVA® A& ov bojor 5% 055
VE/PTY YV Yial Y0 V5 ol
Yo/A 4/ 8 YA/AQ V1V /08 CV%

Glyome amils SHET a by My bl Ole s
VOV Sl bl LS e Ul S oS
VYO i b S e Sl (glgee oy i &S 3
U nseS 5 S8 i P19 L Xgwm33 Slis @ by e
SlEs @ bge Y i LSS ke el (gl g
S Dl BT sl 3 sp IS8 2w JT 55 L Xgwml10
ol o Guls oKl SO T o 53 L Sl o i
exe Xgwml0 5 Xgwm2) +/A b (Xgwm33) +/¥ 31 axllles
FT Sl s I a b W slaw aslis (Fdsa>) 55
has b pla Sl oS 313 0L ol sabess s slaelSolr L3 il
53 eop bamdls 1 sl M sl s e ae W
aie mly WU G5l 5 St Sledbl (gl gomn sl
Sl YU IS dr Sl (gl L ol Sl oS s
G Iy b b Sl alis aadly (g8 G J
GRS S 95 LSS IS L ole Slis S sl Ol osline
S 5 M Db (gl (P slAsS i 1l

A3 g mly HT G515 Ol
5 2l el SHETYY L S (5, glandlas s
Je5 o Sla 5 PTG 5o 51 glasls 53 JTNI0 g ome 53
Sladlas 5 (Liu et al. 2007) L3 S i8S oKl o ol
ool gale sy, SHETVE LI olusy Glop kS 5103500 (6,
L3S FolS 55 oKl a o PTOY :Ske 5 b3l
f.uf i3 055 Y7 Ol sl 55 (glasllas 55 .(Zeb et al. 2009)

o0 K s o gy Jlaxl sl 5o (Sl pme S 5 4 e 5

oS 4 ¢l Oy S5 g L SPSS 16 l3ale 5 5l eslizd L 0
Slio 5l Sowas L e Spsb 4wl el
Olse b SOLES S 5 (V) aels it Olsie 0 (S5 505 58

LS 35l 4 53 (X)) i gla e

S sk 8 5l 0L Siabesl glaesls byl 4 =
Slio oS 53 L 255 ol Jlize Sl 5 eyl e
() ) ddls (gl me OVt ol (5,86 510

sl Sonr ls 55 Sl Gk bl
S5 NC) dals Jal s 55 Cowd ey 3590 Slio sles
Slio fw (SKmen dald Ll 3 53 dd diwloes (-Y'C) L
30 JBas b s @ fis ks sl s,
S e bl s ls g Aoy Sl s U355
sdalie (ool pme Saeen oS LS, Sl L Sy
O S LS GES Il s e (Tdsax) A
505 JEsAS b s ls @ Jis 5 sl el cliv
Ll o G S 0 e o3 S mha 53 43555
sdaliv (ool pme Stean LS LA, Sl L Sy
(Ydgdr) s

DT Ll g game 53 sz 2550 o)l paleg s gla SSLES
Sl S oLl 1 ol a s AT Sle b e ai
Sy PP 5o n 55 0K 55 edd sdalie s T
sl o i W9 L Xgwm33 5 Xgwml65 sls 556l



https://dor.isc.ac/dor/20.1001.1.20084439.1393.9.3.4.7
https://mg.genetics.ir/article-1-1311-fa.html

[ Downloaded from mg.genetics.ir on 2026-02-11 ]

[ DOR: 20.1001.1.20084439.1393.9.3.4.7 ]

-..(Triticum aestivum L.) o6 poss™ K55 £455 allian

LS 5 ol b e S5l s

.()]aﬁcﬁ\i')(—YDC) L i bl s (Glad (VL) dals sles Ll 5 s 65l (.).:5 ESUNE axllas 5 50 &i;;ﬁ}gowwuu;@@%lyﬂdj»

o 55,8 g5 s k8 b s s a Jy S i
Vo™ A /4447 AN | a Ly s
o™ VNS o /ANTE | SAPAT b sl
08 ARy | AN /24N JS Js s
o™ \ AN AN LY A5 55,08
\ —YYAT AR — AAY T AN 3 s

M)J\_iidw}.c]d.w)b).bk}l&&jé).éwr&w‘j@ﬁc‘%)ns

olsaleg sla SLis ISt Dol (gl gl W G113 S5 s T slta 5 adllae cl 3 oslinal 550 sla S5LT lasitie YU s

Sl Rt e sSae S3ET(57-3") s S3ET(5-3) S s s Jasl dles sl iyl PIC

S ‘O NN P
Xgwm284 YB GGA GTC ACA CTT GTT TGT GCA CAC TGC ACA CCT AACTACCTG C (GA)19 [ ¥ /O /90
Xgwm68 oB CGC ACC ATC TGT ATC ATT CTG TGG TCG TAC CAA AGT ATA CGG (AT)S (GT)15 O s VO AL
Xgwml13 fA CTG CAA GCC TGT GAT CAACT CAT TCT CAA ATG ATC GAA CA (CA)18 O ¥ V8 /000
Xgwm583 oD TGC AGT GGT CAG ATG TTT CC CTT TTC TTT CAG ATT GCG CC (GA)20 i Y VO VO
Xgwm33 A CGG CCC TAT CAT GGC TG GCT TGC AAG TTC CAT TTT GC (CA)34 I 4 ¥ A
Xgwml0 YA AGA CTG TTG TTT GCG GGC TAG CAC GAC AGT TGT ATG CAT G (CMH19 I Y /A XY
Xgwml191 YB AAT GAA AAA ACA CTT GCG TGG GCA CAT TTT TCA CTT TCG GG (GA)17 I ¥ AN /PVO
Xgwm146 vB ATT CGA GGT TAG GAG GAA GAG G GAG GGT CGG CCT ATA AGA CC (G112 00 Y /50 AN
Xgwmo608 D AGG CCA GAA TCT GGG AATG CTC CCT AGA TGG GAG AAG GG (GA)3(G)3(GA)25 s Y VO YV
Xgwm471 VA CCA AAA AAA CTG CCT GCA TG CTC TGG CAT TGC TCC TTG G (GA)5GG(GA)20 I i W +/OVO
Xgwml65 ¥B ACA TTG TGT GTG CGG CC GAT CCC TCT CCG CTA GAA GC (GA)16 s 4 V¥0 /PAY
Xgwm?2 YA TTC ACA CCC AAC CAA TAG CA TCT AGG CAG ACA CAT GCC TG (CA)27 s ¥ A SV
Sl e et e -- YT /5Y /00

L Slnl p S Y 5 3, YY) 0Ll s s glaadllas 32009 STV RAPD ST VY LI, 0l o adles sla

303 13 el 3,40 o lsalen, ST i 00 Sl eslizal L S L Sl Ol 5 oLyl SSRS5ET VY5 AFLP

53 W sl Kke 5 pze W1V B ogs 5 T slaws SSR Silis 45 dal Cowsas /A 5 /08 /0 S5 &

St DLl (g s e 50 OF Ll LK Naghavi et al. ) cuils 1) S s Sledlbl Ol o i

WWAY 30 0/Y oyl /ot 090 [ oy 98 S


https://dor.isc.ac/dor/20.1001.1.20084439.1393.9.3.4.7
https://mg.genetics.ir/article-1-1311-fa.html

[ Downloaded from mg.genetics.ir on 2026-02-11 ]

[ DOR: 20.1001.1.20084439.1393.9.3.4.7 ]

Q\)&A}&lﬂﬂﬁu)%—ﬂ

-..(Triticum aestivum L.) o poss™ K35 £455 adllian

fkfd_grkf O e S5 810 5k Cho a6l ;CJ;f Bl e
Lyl 53 0L sl o ity oS A3 aside 5 23S el
aw 5 9 oSS S8 S w b e S D el
Gl dald Bild 5o et i s SL
Cho sl G lll sy (Mo ps YR/Y) WS 55,8 i
0 O R A e 35 (Ao 3 TOIN) (G ot
(o3 OF/0) dalis Lol 5 55 i AT (gla SOLES ¢ same
(Fdgdr) 55 LS50,8 Ciw 4 by e (Uo) VI/0) 25
Sars Slio IS L oaals ks s Xgwm583 Sl
Slio Ol ,oxd Lo )3 YE/Y B s ys YO/ cidlss 5 8l OLAS
Gl A5 lld s piames S a2
Slio alS L Sy cld o 3l e 4 Xgwmlde Sl
CHWES UV O IRV | VA RRCHU| I SPRN P I VY
LS am g oole Gl S5 ) e n 2 Dlie
AL e dala Ll s b SIS e 2 o i
Sl w0 by 25 lals s s (Aoys Y9/Y) Xgwm583
(F Jsa=) 54 (Lo s YO/A) Xgwm284

Cio 3l e L Xgwml46 5 Xgwm583 (sls Sl
J3d) Slsgme (Smsad 325 4 ax 55 b ddls 0L bl
Sl &S il U5 e AS Lala, Sl (Y
Y=l b5 Lo KaK b (Sos 5 slas Ko e Slis ol
o s 253055 SO 3o Sl i a0 s w
3 08 b s Glaes ag pade pl Sh sl L
{(Ebrahimi et al. 2010) Al o o520 Siwsm sbaid
5 LR e (Saasy bLl sy 5l Ol gl 4l
F2 b 6,8 s a6 4 L ol e Slio
Gbais bowrer opl elul » b ailb s DH 5 'RIL
2Dl ol oS J 1S SO Jous s 5 468 Sy
(Bassam et al. 1991) .5 jesein Lﬁr}j_jﬁj; S5

S KL OV 5 ol Cao V) o Bl e s o
LI Y00 5 SAMPL Sl f SSRSLs YYY - Ll

or e SSRgle SLis s cisls plmil 06 pS 55|, AFLP

! Recombinant inbred line
% Double haploid

L3S SolS 08 oSlke Loy VOO B NA I
.(Fazelinasab et al. 2006)

S das e Ol alie Olidss ple 5 G ol CL.J 3l
a o Ml A sde Ll e JSE d Sl gl s
Slyms 4 5 ol s s (’m slaas b gsdaze lalse
roder ) ol atgly oli i SO 5 3 T 3G lans s s
3ol s A Cd S S 5 eyl ST (et al. 1998
Ll il WIS e A SO A R Sl SO
25 edd plubis PTslaw s <oslis . (Maccaferri et al. 2003)
Sslite Oleo et 5 L W 4 Llg e il Olallas
S esleabon, gl Sl coale 55 5 anlllas 5,50 Glacs 55
(Jamali rad et al. LiL (o)1 SO Gladsly A5 5l 6 sl ks
o oslsaln, SHLT sluss 5 L) slas uaman . 1387)
Prasad et al. ) Ly IS5 Lo gl L nde  Steen
.(2000

5 oAl B s el el Wl Sl 4 s L
Sl a4 AYA dslee Smh calld o ti (ol e
W5 LS W3y sy e e b Slagd,
ol a0 Lol 15 /A0 Jolee K85 calld o a8
Coorms S 0 51 Slaoly o35 oS o)l 35 o Dls OB 3,
0k 4o 5 (e S U (S S e Gl (sl 5 Al s
PGSl 5 035 wlien iy o SLls o 3Ll (35 5
53 ool 5l 3b alob ol Yhars| (il e (6 gl b 15,0
son A 63 s gl m SE5 s pBlAe Jels
S ool Ol el gla g, 51 Jeel> L;L%I;T)).u;
B alis o, el vﬁw NESYL (..:;J)Q\
Soean Sl axg LS Ll gdues S e
Tl 2 D2 Llagme 5 oas VY RS ssds ) S S
ol e 55 e B glelr o s Lo S dlezs
055 ez o (’G)‘ Sl Sdaes S s s ol (,.:Ujfjl
o2 3l el ssde By iy G b S 18
O sas KKa

5ol b Sl il syl bl ap

le Sl 25 4 Jad 55 ey 355 SSssd Olis



https://dor.isc.ac/dor/20.1001.1.20084439.1393.9.3.4.7
https://mg.genetics.ir/article-1-1311-fa.html

[ Downloaded from mg.genetics.ir on 2026-02-11 ]

[ DOR: 20.1001.1.20084439.1393.9.3.4.7 ]

-..(Triticum aestivum L.) o6 poss™ K55 £455 allian

Ob&u&;&\ﬁﬂg}iu)w\:m

—]

saspard

azar]

sardari

kerasarvand

kohdasht

ghods

‘ 1oshan

‘ B.C.roshan

falat

niknejad

033

Coafficient

=]

=
&8

3B Al o 5 (Solead cp 5553 w2 S S esliad L OGS (1 gl p5 4 51 ool ol S 5005 =) IS

L Sl eSSl ol ol a5 Ol el Ao s 5 (S5 s Slio b atu e o aT b SOLis sl = J s

L5 LSL“){'L':’ R2T Rzmax ¢)) J.<.:L-» slaws Cdo
%) %)

Xgwm583 v¥/o YY/0 \ sl

. a Joés ks
Xgwm146 , Xgwm583 fore Al Y s
Xgwm583 Yf/4 Y¥/4 \ Jals

. b s s
Xgwm146 ; Xgwm583 Fer¥ Y/ y i
Xgwm583 ToN YO/ \ Jals

.. JS Jds s
Xgwml146 , Xgwms583 Yoz YYi? Y S
Xgwm165 , Xgwm583 0710 Y&/Y Y Jals

L gis
Xgwm68 , Xgwm146, Xgwm10 o ™ ¥ o

Xgwm583 To/N Yo/ \ Jals s
Xgwm10, Xgwm284 04T YO/A v i

L e 2 - . Zolne . . . 2 . .. Z7 By ne .
O it IS gaeme (RO 4o3) (o8 Cto sl SIS S b nd s i (Rimax 008 o ol o (8T sla S0l sl (T

WWAY 30 0/Y oyl /ot 090 [ oy 98 S

(Ao 33) oS Slis (gl 2o BT gla KL


https://dor.isc.ac/dor/20.1001.1.20084439.1393.9.3.4.7
https://mg.genetics.ir/article-1-1311-fa.html

[ Downloaded from mg.genetics.ir on 2026-02-11 ]

[ DOR: 20.1001.1.20084439.1393.9.3.4.7 ]

Q\)&A}&lﬂﬂﬁu)%—ﬂ

-..(Triticum aestivum L.) o poss™ K35 £455 adllian

E R R P JNISI RPN CECICIUNC NS S B DR U

SSR complete% df SSR max% df s e VI

gl08"* \ 5/08*" ) X dals

V/59) A +/54) A Y

e Y ey \ X o A J2s8
EAA W VA A Y

55y \ (ians ) X Aals

CEAY YA EAY A Y

LN Y AL ) X oA b Jas )k
JSYY %% VAN A Y

5/55% \ #/58™ ) X Aals

JSAD YA /EAO A Y

e Y s ) X o Jda
VEA W VA S A Y

s Y FIMTE ! X .

/YAS 1% /EVY A Y

/50 ¥ oy | X o L5538
N0 \§ *IVYA A Y

f/va® \ G | X Al

+/VAQ 7 VA4 A Y

o/ Y sIMFF ) X oA s S
/Y0¥ %% BV A Y

M)srA;&}&‘@claﬂj:dlj:@.»%;qeze

L oS Ol 5l sdeo,s (SSR complete e ps o aor 55 sl Jies eiie Jaw 55 68 Sl o5 51 (5o ys (SSR MAX 05 55 51 Gl il (Y 60050 S5 (X

8w o8 Osm S5 3 eslizal L Ol e 5 Aegilops crassa
LAY i oS A sdalie 5 CB S 3 ey 3
ean 3 Al s e B3l oS o VY 51 S L Bl
Sl pl S 5y Spie Cdo pde s LS )
»> (Ranjbar et al. 2009) xzils vl (5 ls ine (SKiorar
S Ve s ey Cdo Ve e BLE (6 08 gadlas
o5 WO s eilpslens SHET cixr Nl Jols
SG Ol G b LS Sl S S A el Ol s
GUIs bl sy pe Slio bl cpl &S Wls bl i
=05 e Yl L5 Laes v_al{ S35 b ;wﬁ

[(Ebrahimi et al. 2011) W ,8 o 5 3 o i L sla

Db e 5 O g S5 53 0 s Jites (la iz IS

5oy YA L Sl Lasls Cdo sl el b Olie
Cdo Sl e e Olses o i SAMPL (sla SOLES s
e AFLP la SOLES 53 5 duoys Yo b cdls el
YA L st o alS sl Cido $lp s ol Ol
Sduﬁu Sy 53 33 QLS s ey LS Jasin Ao s
LB gy e ol Dlie GLbl s o g &5
L Olge W el s bl g Sl L iy b
2 Sl emen 5 o5 Slie s kiS ey slals plubi
el pLdl S dies Sidoo OF L 0513 BLI syl &S
o bl glandllas 3 .(Roy et al. 2006) 35 lsdeel S 5

Gy Vo 53 SSR S5 Slis \¥r 5 WS Cio VY



https://dor.isc.ac/dor/20.1001.1.20084439.1393.9.3.4.7
https://mg.genetics.ir/article-1-1311-fa.html

[ Downloaded from mg.genetics.ir on 2026-02-11 ]

[ DOR: 20.1001.1.20084439.1393.9.3.4.7 ]

-..(Triticum aestivum L.) o6 poss™ K55 £455 allian

LS 5 ol b e S5l s

Sl Slas sl eslinal b (s Jors dle) ot byl 5 s 2
pl e Sl 5l Jols slaesls ops obsyl JsSse
Sole s s s slaedbens bl gly el
JAK.;.&LAJ Lyl ye g oske (Sh sl glull
“005 Uil anlllae ol cal ol (Virk et al. 1996) 55 dal =
Olge a4 by dede J)lg pb03 Olss o 1) LS slapadly

&l

An ZW, Xie LL, Cheng H, Zhou Y, Zhang Q, He XG,
Huang HS (2009) A silver staining procedure for nucleic
acids in polyacrylamide gels without fixation and
pretreatment. Analytical Biochemistry 391: 77-79.

Bassam B, Caetano-Anolles JG, Gressho PM (1991) Fast
and sensitive silver staining of DNA in polyacrylamide
gels. Annual Biochemistry 19: 680-683.

Bertin P, Bouharmont J, Kinet JM (1996) Somaclonal
variation and improvement in chilling tolerance in rice.
Plant Breeding 115: 268-273.

Condon F, Charles Gustus D, Rasmusson C, Kevin PS
(2008) Effect of advanced cycle breeding on genetic
diversity in barley breeding germplasm. Crop Science 48:
1027-1036.

Dellaporta S, Wood L, Hicks JB (1983) A plant DNA
minipreparation. plant molecular biology Reporter 1: 19-
21.

Ebrahimi A, Naghavi MR, Sabokdast M, Moradi AS
(2011) Association analysis of agronomic traits with
microsatellite markers in Iranian barley landraces barley.
Modern Genetics Journal 6: 35-43. (In Farsi).

Fazelinasab B, Naghavi MR, Mardi M, Yazdisamadi B,
Kazemi M (2006) Genetic diversity and relationships of
Iranian cultivars using microsatellite markers. Iranian
Journal of Crop Science 37: 93-99. (In Farsi).

Gebhardt C, Ballvora A, Walkemeier B, oberhagemann P,
Schuler K (2004) Assessing genetic potential in
germplasm collections of crop plants by marker-trait
association: A case study for potatoes with quantitative
variation of resistance to late blight and maturity type.
Molecular Breeding 13: 93-102.

Gupta PK, Rustgi S, Kulwal PL (2005) Linkage
disequilibrium and association studies in higher plants:
Present status and future prospects. Plant Molecular
Biology 57: 461-485.

Hall AE (2001) Crop responses to environmental stresses.
CRC Press, LLC, Boca Raton, FL 232 p.

WWAY 30 0/Y oyl /ot 090 [ oy 98 S

Geoss 3l ool (6 Sl SleMbl (Ko At 4 3
L3l dde il e ol sla SHLT Ol g 53 ol
SLald gl 88 J s atarer 4 035 p0bs Js
3ol Slhe e ocwle S OB o)l 0
@) 5 blossdow ptegs 3l J5S00 g Sl
(Gupta et al. 2005) 3L o ol,5 Slio b Lo e sls KL
o el BB lcasgdens ol Olg e bl LT L«
Gl Sl 508 dals, opl apms 4 ars L K ole
st JBSeS Wl D 55w ol & S5
23 epl pedhe .wﬂda w22 OlS s & Sheslaal s

Khalili A, Hajam S, Irannejad P (1991) The
comprehensive water country project (climate knowing of
Iran- climatic divisions). Ministry of Energy Publication,
Pp. 274. (In Farsi).

Koélliker R, Jones ES, Drayton MC, Dupal MP, Forster JW
(2001) Development and characterization of simple
sequence repeat (SSR) marker for white clover (Trifolium
repens L.). Theoretical and Applied Genetics 102: 416-
424.

Lichtenthaler H (1987) Chlorophylls and carotenoids:
pigments of photosynthetic biomembranes. Methods in
Enzymology 148: 350-382.

Liu J, Liu L, Hou N, Zhang A (2007) Chunguang Liu
Genetic diversity of wheat gene pool of recurrent selection
assessed by microsatellite markers and morphological
traits. Euphytica 155: 249-258.

Jamali Rad S, Mohammadi A, Khodarahimi M, Torchi M
(2008) Genetic diversity evaluation in wheat cultivars
using microsatellite marker, Modern Genetics Journal 1:
79-89.

Maccaferri M, Sanguineti MC, Donini P, Tuberosa R
(2003) Microsatellite analysis reveals a progressive
widening of the genetic basis in the elite durum wheat
germplasm. Theoretical and Applied Genetics 107: 783-
797.

Mirfakhraii R, Mardi M, Talei A, Mahfoozi S, Zali A
(2010) Identification of Quantitative Trait Loci Associated
with Low-Temperature Tolerance in Winter Wheat
(Triticum aestivum L.). Iranian Journal of Crop Science
41: 105-112. (In Farsi).

Mohammadi R, Naghavi MR, Maali-Amiri R, Rezaei M
(2010) Identification of informative markers of
Microsatellile in the Part of the hay crop in Iran. Modern
Genetics Journal 5: 57-66. (In Farsi).

Naghavi MR, Malaki M, Alizadeh H, Pirseiedi M, Mardi
M (2009) An Assessment of Genetic Diversity in Wild
Diploid Wheat Triticum boeoticum from West of Iran
Using RAPD, AFLP and SSR Markers. Journal Agronomy
Science Technology 11: 585-598.


https://dor.isc.ac/dor/20.1001.1.20084439.1393.9.3.4.7
https://mg.genetics.ir/article-1-1311-fa.html

[ Downloaded from mg.genetics.ir on 2026-02-11 ]

[ DOR: 20.1001.1.20084439.1393.9.3.4.7 ]

Q\)&A}&lﬂﬂﬁl‘@)-&uﬂ

-..(Triticum aestivum L.) o poss™ K35 £455 adllian

Naghavi MR, Mardi M, Pirseyedi SM, Kazemi M, Potki P,
Ghaffari MR (2007) Comparison of genetic variation
among accessions of Aegilops tauschii using AFLP and
SSR markers. Genetic Resources and Crop Evolution 54:
237-240.

Powell W, Andre M, Hanafey CM, Vogel J, Tingey S,
Rafalsky A (1996) The comparison of RFLP, RAPD,
AFLP and SSR (microsatellite) markers for Germplasm

analysis. Molecular Breeding 2: 225-23.

Prasad M, Varsheny RK, Roy JK, Balyan HS, Gupta PK
(2000) The use of microsatellite for detection DNA
polymorphism, genotype identification and genetic
divesity in wheat. Theoretical and Applied Genetics 100:
584-592.

Ranjbar M, Naghavi MR, Zali A, Aghaei MJ, Mardi M
(2009) Identification of informative markers of SSR in
Aegilops crassa accessions of Iran. Journal of Agriculture
11: 47-56. (In Farsi).

Roder MS, Korzum V, Wendehake K, Plaschke J, Tixier
MH, Leroy P, Ganal MW (1998) A microsatellite map of
wheat. Genetics 149: 2007-2023.

Roy JK, Bandopadhyay R, Rustgi S, Balyan HS, Gupta PK
(2006) Association analysis of agronomically important

traits using SSR, SAMPL and AFLP markers in bread
wheat. Current Science 90: 5-10.

Samach A, Wigge PA (2005) Ambient temperature
perception in plants. Current Opinion in Plant Biology 8:
483-6.

Shalini KV, Manjunatha S, Lebrun P, Berger A, Baudouin
L, Pirany N, Ranganatha RM, Theertha Prasad D (2007)
Identification of molecular markers associated with mite
resistance in coconut (Cocos nucifera L.). Genome 50: 35-
42.

Virk PS, Ford-Lioyd BV, Jackson MT, Pooni HS,
Clemeno TP, Newbury HIJ (1996) Marker-assisted
prediction of agronomic traits using diverse rice
germplasm. In: IRRI, Rice genetics III, Proceedings of The
Third International Rice Genetics Symposium, Manilla,
Philippines 307-316.

Zadoks JC, Chang TT, Konzak CF (1974) A decimal code
for the growth stages of cereals. Weed Research 14: 415-
421.

Zeb B, Ahmad khan L, Ali S, Bacha S, Mumtaz S, Swati
ZA (2009) Study on genetic diversity in pakistani wheat
varieties using simple sequence repeat (SSR) markers.
African Gourna of Biotechnology 8: 4016-4019.



https://dor.isc.ac/dor/20.1001.1.20084439.1393.9.3.4.7
https://mg.genetics.ir/article-1-1311-fa.html
http://www.tcpdf.org

