[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.29252/jch.11.32.133 ]

-

il e e 5 (535l pole ol
i oS ol wlilags,

£y WAA o) XY o)l [omaily Jlo [ely5 ool oMol anliimgs

ol > olaia! P sl S5l 1 o5liius!
Ob e85 glcaigj ;3 VRN-I (J5 (sl s I

" gl 53Waece 5 ghillabur cps ¢ yg Sl demuw 1L s 5185 0 ke

OB b ol 5 (655liS pole olSiily (5559 5m 5 bLs Mol 05,5 )ludily g aid ) wlid )5 (ggmeiily =Y 5 )
(Khalil1381@yah00.com Jggus 6dimn ) ()5 5 (xab milio 5 (55,9liS" pole olKisly (59l au 9 bl Mol 09,5 )bkl =¥
VN LA sy o AV YIYY sdl s g
WY BAYY aman

S
3313 o8l (95 UgS Bble b (100, (5585w g 390 CulS e plipwr 53 g Sl (o815 0LS (2 Sl P
&y j Cold oS odlFar sty 43 Sl (5ilwo, e S5 dgai o0 @ () lw Sl & oo olgs T Sy
25 iy il s 3ble a4y ) 5Lw eyl (e 43 (oo A Wlgi o0 (g5t )k 0AISU RS (5 slagSe y3 LT
Noand VIN=3 g VIN-2 M-l (G5 s So cpl 3,15 3959 (U o8 43 ‘_g)‘l.wb)l.g,g:_])xs o &5 oY aw Jog0
Vrn-DI g VIn-BI Mrm-Al (§5 o Jold a5 39 o0 contd VIN-T G5 5 bawgd Taes s gl 1352 08 10 (5lwo ks 5LS
ailimoj uiy ale s o Siliwy! 9 I o,ks Wiy wale gl VIN-DI ¢ VIN-BI Mm-Al J5 by Cuwl
ol a8 Cuigiy YE adllae ol 43 .Cawl VRN-I (55 Ko du 45 Cglie I (6110 diliumo; o, cplpmly chiiwd
V-1 (55 o ;3 M g95 addlbae (glpr (oolaisl W G, 0L 1 o3lial b (du 8yl 05 uigi ol joray ailiogls
239 VRN-Ala K P 1y cwigij g VRN-AT (J5 oK 45 & 31 LS pols allae .id)S )18 oy 3590
AU ol podds Cudgii YV g 315 Wi 1y VRN-ALC PT bdiged 51 (K ed wid ssaliive Bdiges 3 S b 45 VRN-AIb W1
oS ol plis 1y WSS 51 Gl (T3 ole o) 5d i oslend U Cudglj Sy aidgs vIN-AT Cglie T 611y e o,k
gkie I 1)1 a0,k cuisif olpends cuisiy Yo 9 QI T 15 cuigis VE WRN-BI (5 (8 )3 391 Jgoso pué

IREATY)

P90 (U (U o5 ¢ 5Lwo e sy T 5 158 sWaely

2 o b o b by &5 Sloj i) )3 (gilwe)lee
el Loy ) oS cloin Bl o 3l ol 31,5 ol
Slgice Loy 51 5 SV 0)93 cunl (S A5
g &Lw‘ LS}L”°)LQ<€ o)".ﬁj &S s> b s Xy ‘) u.m.xlf
sl Y w1 it wlp ol Glp oS
JlSS ols sl sl b gylasl A&bﬁs’uo &l
el ol @lod G B)b ()l gilwe )l s Al
P G G (25 g 3980 (A s
ONLI Gg 5 Cunl )l sl Sl dlogy Glals
(1) Bgded (A5 18 3lg Lopus 0593 S

Sl G5 O aw &5 s e Ui (SBf sl gUl
SloplSe ol s ssmg b S il ey Sy
(V7) dizwa VIN-3 9 VN2 V-1 55 slagSe <55
55 S Lo Baae daghliSo paS 55 (sjloolee 315
9 VIN-BI Nrn-Al Jols &5 348 0 (ypesd VIN-]
Sip sk s x oSFe & cwl VDI
(Ve) Sl 518 5D 5 5B SA Sgloran slapgiges,S
sl » e IS s sy 0)la w) ole sl
Gy s cwl (B VIM-DI 4 VI-BI Nm-Al ;
Cjger Cogod kb bple (ol dliwe; Ad) ol
() a2l Cslie

3 Sles S o (sl wles o VM-I 55 oK
49,5 VIN-1 55 e ol (ol dilgs 53 55l (glodug
5 higio Sy g cplpl Misu e dee 1) ;58

Aol

Jold g Gl 5> il (LS (p Fere I (S pS
Mo doyd A L wSebliKa b puS 1wl sdes g5 g2
59 o> gy g5 b ASshlT pgyed pS g (lea puS
5 Seny ol Ll col puS oolatil Cuonl
S Vb 3 Shoe b (2lopd) W5 bl 3 (Sejginn
ol oXjul g o) sl il a4 Jeoo Ll g guiw
Jb 50 Camer (gl (el (gl paiS (SBF 9 -]
(M) 9o g oo ool Sl o p3ye iul38]
WoklSagl alS (b paS (Sigie e
ps5 G 5 cusl D g B A pgis aw b (2n=6x=42)
Sl doy Ae i V$x)-" bp/1C SHp b
Soloren 09,5 Can )3 paS poif (VV) Cwl )5
P939e9)S i dw Solgped 09)5 i y3 g Wlabl lojlu
(%) 5,3 5925 (AABBDD)

Jdody dae bl 1 oy dield 4y puiS L;)lf)'ylw
(V) ) cole oaSmlas clagyj 3 d9290 M g5
slapj »» S 5 g95 .l (PPD) (635298 Gl
ooles e 9 29 058 4 lu 09,5 93 4 |, e PpD
9 4 VM bayj p3 SNS] g A8 oo mandl 392 5 &
loy 099> (NS 4 5l (@A (gl 5 Wsd oo S
ONLAS 4 5l g e oo S oy Gkl M L5yl
(Y’) ..\3)‘.»' uJb.A.lf dl)._s Lﬁla)m 093


mailto:Khalil1381@yahoo.com
http://dx.doi.org/10.29252/jcb.11.32.133
http://jcb.sanru.ac.ir/article-1-978-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.29252/jch.11.32.133 ]

WY

ol ) ol P gl Sibss ) oslisl

&5 oSe gl gl > Ble b jeas T e
s VI-BIVIM-Alc oluls cel & cuwn VINM-Al
» b paS V-1 o5 M g5 (V+) 39500 VIN-DI
a5 o (TF) o 5 (VF) LU (0) 1,0

o 9 oklel Gk () pulSes 5 5
» OSNP gy 3l b lSsus s b Susdis
oSl car Vel G5 e gl g
(intrl/A/F2,intr1/A/R3)  (intr1/C/F,intr1/AB/R)
(Intr1/B/F,Intr1/B/R4)  (Intr1/B/F,Intr1/B/R3)
Iy (Intr1/D/F,Intr1/D/R4) 4 (Intr1/D/F,Intr1/D/R3)
OJ;C)?K 9 Lg)'l.ml.\; )1 oslazwl b LQ’O] .J.S.))f L?‘)J”
Gub 3l wlbd b Jlg 5 sewdly 0 PCR &Y guame
h elas! Gl Sl gy o Soan (ol
Jol gl Jlgp bl S5 (b sl oS (Slb
aulie g (poyp 2y90 1) puS g N2 VN1 (lagyj
o Cend &S Nawy dom opl 4 5 L0b 8
22 A oglia 5 e ol o lis )3 g
sl 38 oo ool g K00 bcwnd S
Jolis 5 b Sasaslal 5 Gio Joli 5 cunl cglite i
Sl e ;500

5 loyw Sl g (2T U gy Cdo Cuonl 4 g5 L
3 aallan ol ol W (slaSobis (Spme e
5 VIM-AL e 55 oo 90 3 M Cunsdg ) s
wloygt U slapaS slacwiss jl eolaws 3 1, VIN-BI
a3 8 oy 350 pobai] T sla il S8 oy

W ywig; 9 3190

Joia) 0 b5yl (b paS gy VY adllae (ol 5
Gloygls b eopdS 5 bias 5 390 Cumen )
3 Gl glSimghy vy Sy 0¥ g0 4 A3l
lipiod dumgs ) 5 (Srglger dloyls ilizeo bl
3 ozmen (A) 808 ()l plell 59 5> (aLS S
s s o5 (Chinese Spring) (a0, cuigss
Qg 3o cpl j0 eolaiwl dy5e (bS5l gly et
15 oolizol aalllas 3,90 cla I 4l 5 1S lsica,

ey adlllan 3)50 slacuisi] I S Ages jslaied,
)5 Sy ke U aw (Sjaoxy dspe 3 Cuigy I AF
5 eSSBS (Bl ey Ve dle jnd 3 g D
o gl () A5 sl CTAB bg,4s DNA gl il
A5 ookl do > <A 3BT J5 I DNA cuas 5 cueS
ooty 65 S slo b dunlio )3 onizl ol DNA clale
Pl Glp ) Lged g 9 A5 03] (43S (el
A5 ags PCR
oSl JVM-1 G5 fSe M 55 gy pglaion
coSilel Js 5 Slaseto b odlitd olanl i
ol bl oadb 0d)gl ¥ Jada 53 odd eolawl STS
1 2 VRNI-INTIR 5 VRNIAF S5l s Jgis
G AVF 5 020 ladil ploj oo jga A o S8 1,
5L cds VY b jeas 9 V-ATa T s )5k oL

5 O ol LS 3 (V) dedee gopd S ged
b g gd o0 il slajyy Jobo 4y (A5 Zusly el VIN-S
(V) 390 (5 taljil el slae 53 59y Jsb il

P &S Cwl A8y gl S VM-2 G5 oK
omemzgdely] 3 FLC 0 alde 9 3580 ol 3y slajy)
O5 Wy (8 LVIN-2 )5 a8 sy o Hlaia 4 (YY) Conl

9 peitane yobds (i) P VIM-2 55 HlSe &M
(V) 88 o JpS HVIN-3 55 e padiano pue

9 My LSy 1) FT (689 V-3 55 ol
Iy 5 g0 bl jo 5 00,8 Jie ksl aley a4 oo
FT 05 by iy glajg) 4 (2l Gl a8 0 S 8
lin g g puS Wile Jaime Me jo .(\/\)}9.\;'3@ plal
33 3939 VIM=3 pb b 55 BUWE Lusanaly] 3 FTI o3
P NS o @yl |y (2l g 29800 Wl Al 9y Jsbo b &S
S ols o ks V-3 45 ode aull &l
(Y7) 3580 ol Wload (gjlo e

Al p e siloo)lg Sl Sl wre (oddaS panslSe
ool VM2 5 V-1 55 sloKe o g5k
OKA dl)é an)b)'lg ;i: Vrn-2 Ui) OKA uL.: J}.\a}u
05 Jgaxe Slglyd (gilwoylee sblyd cwl VIN-1 5
osSa LVIN-1 5 wesy g a3 o Lials 1, V-2
ol V-1 9 V-2 gl oy; (V) sed e (ilsél
ol silooslee b g 2980 Glo o8 o Jladiody Ll
5 sl alg > [,VM-1 o5 plo ilesylee b
) o,gl Ol «s i yleg .L..J)B Al P .\.lfuc Jd b3y
05 ol & e i (M) Wb e iljEl bl p
{VY) Conl 56 0l elaigy o VIM-3 5 W 4l VIM-1
05 ol @ VIM=2 5L &8 S LVIM=1 5 Yl
vm-3 o5 Jw sl (V) xS JS 1, V-3
Gyt o el el (iluojler 5 Al g, Job g
sljgy 3 & VIM=2 (j 3529 pis (TY) L9 oo (IS
e (AU m s Col giloo)ley 4 5L e Al
oo MIN-1 lawgy VIN-2 55 Ko pulais ol pls
VIn-3 widsilws,ls HblS Sy jd a5 48 e dbol |,
S o5 ol o (5 (V) 93 W] sty (slas,
Vrn-1 O UMJL'B KN RPN &L.wl d)’L»o)Leﬁ )Lu ).‘aJ
5U &S aoe cpl il 05 Lo 4y Cuaglio ialS el
e jeb ul VIN-1 0 S5 486 aaius ),;b 5l
jl ) @b Vrn-1 g 915«, iz P s
2 bl Sl alS” ja a8 %0l o 39294 1) (iluo)lee b3
(V) ditwd cuslS gl (laalaio b )5 5o alises plS )|

Sl 53 s VIN-DI 4 VIN-BI 55 e sy
Gk 5l s gl T g4 g conl odis saalie jluslel,
U1 5 e Jsl by 45 S9d e oslinel STS-PCR
Sl lolis csl & VIM-AL o5 clojlul, asb
ped by b e VIM-AI 4 VIn-Alb Nrn-Ala

1- Arabidopsis thaliana


http://dx.doi.org/10.29252/jcb.11.32.133
http://jcb.sanru.ac.ir/article-1-978-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.29252/jch.11.32.133 ]

Yo

peQLab JSGluge s oliws 4 sy Wb x5 PCR
aly Lus Jae )1)’0.».[; Sloyosy (uSly pll cas
plosl 5l amy sl okl ¥ Joas > IS &ysody PCR
J; Sals ;0 PCR cV¥guase jlueds (slopos; iisTy
oy e U 5,990l 5 a6, )L dop> V/D 5,51

L3S Oygo piY

WAA o) /XY o)l [omaily Jlo /ely; ol oMol dnliimgs

3b yeas 598 skl pogMe .l VIN-ALD I G jne
vrn-Al 5 Vn-Alc 1 g3 olojen Gyme b cas WYYF
b &S olacss; o sl P SSE ol b e
ol oSl b g ooy ol 1) 3L s VYE

b gy S g0
oSen e | Slyaidy (sloyess (iSTy plonil jlateas
53U 3)50 dlge .ab ealazw! (Ampligon < s céle) eslel

olall )5S (S (15 SO Billas (6 a5 (sl olol -\ oo

Table 1. Name of bread wheat genotypes according to plant gene bank in Germany
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Table 3. The used materials for polymerase chain reaction with allele specific primer pairs
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Table 4. Polymerase chain reaction program for the allele specific primer
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Figure 1. Agarose gel electrophoresis for primer pair VRN1AF and
VRNI-INTIR, band size 965+876, 734, 734, and 714 bp
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Continue of figure 1. Agarose gel electrophoresis for primer pair VRN1AF and
VRNI1-INTIR, band size 965+876, 734, 734, and 714 bp
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Figure 2. Agarose gel electrophoresis for primer pair Intr1/A/F2, Intr1/A/R3,
with band size 1170 bp
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Continue of figure 2- Agarose gel electrophoresis for %rimer pair Intr1/A/F2, Intr1/A/R3,
with band size 1170 bp
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Figure 3. Agarose gel electrophoresis for primer pair Intr1/C/F, Intr1/AB/R, with
band size 1068bp
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Continue of figure 3. Agarose gel electrophoresis for primer pair Intr1/C/F, Intr1/AB/R,
with band size 1068bp
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Figure 4. Agarose gel electrophoresis for primer pair Intr1/B/F and Intr1/B/R3,
with band size 709 bp
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Continue of figure 4. Agarose gel electrophoresis for primer pair Intr1/B/F and
Intr1/B/R3, band size 709 bp
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Figure 5. Agarose gel electrophoresis for primer Balr Intr1/B/F and Intr1/B/R4, with
band size 1149 bp
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Continue of figure 5. Agarose gel electrophoresis for primer pair Intr1/B/F and Continue of
Intr1/B/R4, with band size 1149 bp
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Table 5. Allelic status in the two loci of the studied genotypes
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Abstract

Wheat is the most important crop and is cultivated all over the world. Wheat has a wide range of
adaptability to different climates. Vernalization genes are one of the important factors determining wheat
adaptability. in wheat breeding program understanding the alleles at vernalization requirement gens are
useful to introduce new cultivar for different climates. At the molecular level, the length of the
vernalization period of common wheat (Triticum aestivum L.) is determined mainly by three loci: VRN-1,
VRN-2 and VRN-3 .The VRNAZ, VRN-B/, and VRN-D/ genes are dominant for spring growth habit and
epistatic to the alleles for winter growth habit. Therefore, winter cultivars are homozygous for the
recessive alleles at the three VRN-/ loci. In the current study, 34 bread wheat accessions plus Chinese
Spring wheat were investigated for allelic variation at Vrn/ loci. The current study showed that five
genotypes had dominant allele at VRN-A/. VRN-A/b allele was not found at any of the genotypes. Only
one genotype had VRN-A/c allele and 32 genotypes including the Chinese Spring showed vrn-A1 allele.
The genotype No. 6 unexpectedly had more than one allele. At locus VRN-B, 14 genotypes had dominant
allele while 20 including the Chinese Spring showed recessive allele.
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