WA WAS il VY 05l0s [t Jls [s5)); ol oMol dsliimg,

s b e 5 (gl pole olSls
=i LS Mol asliings

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jch.9.22.178 ]

Lol sl g3,5es (sl Solgron (slo09j509.)5 o 9 599599955 0953 E95 ()2
Jboy g (Swid i Lyl g Coxd 008 o 350l ¥ (g 93 51 23w

£ \s Y .
sty Moo 9 (3l jo ket ¢ (Ghoxe o e ¢ Gemanls 3l

(alimohamadymahnaz@yah00.Com : Jgue ok g5) 3,5 e olKuiild ¢(6 i8> (gooedils —)
35S sy o8l ylaliesl g dbiol cluisls F o ¥ .Y
AOIYIVE oy o)l A0/YNA el s F )6

oS>

B (5 95 08 3 (ol (g1l 9 3 Shes Sl Selaned SLoei909,5 (it 9 (£93909)5 (19,3 EPT (ot s5kke
Fle 08 (SUG Ao yd (ol P S (0093909,5 (23l SiY Jol5 (s Jolid (095909, o Syl S Y
dlyod dy Kbyl vl o3; (SU) Auejyd crial 35 pAS (99590955 (ule Y Jol g Syl
w5355 G108 byl y90 A 3 o T g Jgere byl 93 53 J1,ST £ b Bolad JolS sS ol zub B 45 i uly
WY Solgran og)F 3 g 4 VY (Sr095909,5 (olod (095999,5 119> wibyly 45 31> L iyl 458
oS iy (g losl dag) pud 93 g2 43 dxlllaed yg0 Cilho plad (5l o )3 Y 90 Jlain] zohaw 13 Cud b dr (6,15 dxe (gLgT
O g Jlo s bl 53 (09590955 (1953 S milyly (e 3,05 (b5l 3y90 SBRY o 3 (B g5 3929 2 CIYS
9 g2 5> 4ild 3 Slas Slio (515 295999, 1Y 095° SBLmILly cgby LA (g Tl ol 53 ARGIS Sy b (5
A 5B Y egi909,5 (19,3 omiliyly (Olio ay sl (Jg 0392 (Real (g 9 izl (yga3l 93 2 3 il 158 (5
29599955 03953 Lmloly 415 152 (1359 9 A9 3 il 3o Slho y ogMe (AT Lyl ol )3 Sl 3 idgy (Red (5l
ol ly (S92 93 dmliie aidgr (Real (1g) g S}l (y903l 93 ;b 53 5 Al il Blan g Cudld AS LS Slho (gl
oiliyly SRS )3 653550 I YB pgjgeg,S aS315 (L (Sedl sl il yly (5132 F (ygesl 51 03liil b (095909, (39,
Al 43 dild dlani il ylg JST 0> 0D eg3909,5 i (Jg Awild Cudld g (ad Ll g Wil I3 1y5e caild 3,Sles Olio
P8 20 LS 55 Slged 509,51y (g 5 Ayl S gejl 31 ool b b il ly (Ko ouw 1 Consl 0392 iy
Wy yd Al 3SMas g Cudldyy sl Slio (willy (S bl )3 g il Hl3p (59 o iyl GBS 9 Tl o
39031 31 03liiusl b Sglguad (5009 ,5 (19,5 (il g (5344 93 Auwmililo WIS (B (il ly Slho prlwr (Jg 039 (el
0Ll @il 3 Slas Olho (gl (wiliyly w0 (o pwir S1)10 Y Sglgmad 89,5 oS 31> Wi xRodl g iliyly sl F
o g3 1y QRES (s Y S g o 09,5 (5093909, 45 3905 blitiws] 1 0 ool by sl 0392 413 132 (359 9 il
113 3ot 1ol g iU Bl I GU oS JelSS

09390955 23l S pY (U5 (Solgred SB09;909,5 (it E9T (09590955 (19,0 E9T (Sl (Wi 155 W]l

S peSiny g gl aloxil paS oty sl I ealinl
S At 2y paiS el (6l (55 (58 @lie Db
1 ol ) U a8 bl Sloladl 5 (1)) atsl e sudo
£ 4 oliwd 3,5 )8 da g )0 b (Mol sy
P04 505 4 bl Jlainyge Slio lp 29290 (S
Jobs Jol5 (2] (S5 pB5 Claogas 4 gl
g conl @bl Mol b (S a5 &ls o wyled
ol o 9 38l (Seidom slopllss 5l e sl
55 g5 o (V) cul 3y (ol Cueal
Sl )3 ol b meh )5 ove Capde b olyen
cblis 5 e (LS oolFa glaasky ) oy
YY) 5,8 oalizl (S5 mlie
swgezme 5 o3 MshlSagl (el (b pus
2 (V) sl 0ns JSits lite pi3 ¥ 51 ] (o095909)5
Olslings &S Cawl sdd yasuie U puS Lol e
#95929)5 Sbopg) oSt )3 (sore B olS cnl iy

(fly; DY gase aing lugliygd les S Ll ] a8

EVR
3 s D 03lo 5Ll 5 e S ) oS
@b i)l ol ey 9 S Ml I el Lo ygis
a0l ol o Sles (V) 0yl (K55 9 o0l Blual (gl
2 SRS 3l (S Gajp g ) SR
2 ShygliS Sy euims als Jelos (p iare Sl o
DAnlS | g ablio &S ASl o Siidday 5 Suis bl
SSlas il cas > Mbe Kl lgca bl gl
wdjpe sl i e jd sl 00y Jaids o)lsen LS
M Cudgine (ke plped (Suid (A5 L ol 2508
o ol olen bl 51,5 el olalS Jommme
@ 5y of Cannl il 3 ol Gl 4 ar g by (V)
Oity ol Blbd 4 oy (M) sibie Ll
bl » glul )3 puS cuiS 5 2l 5l g
Bble cpl picred g Cuol 48513 Suiddeg 9 Sis
bl () g ) Sl Sl lasely )l


http://dx.doi.org/10.29252/jcb.9.22.178
http://jcb.sanru.ac.ir/article-1-851-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jch.9.22.178 ]

wa

WAS il VY 05l0s [t Jls [s5)); ol oMol dsliimg,

ol ey JolS gy g (TIMVICS gogjgeg)S
4w}y (Red Egyptian)  cuieel 3) puiS (ogj9e9,S
(RE/CS (05590955 (spm) Syl joale 8y (S5
SloB ) odlizal b opiSols oy ol g
Ay Spplinly auly Seogigige aly b )Se (5
4 oY ol (YY) Sloxys8 Lalls BCIO Jus b
SlSe (S8) auey b & wad bl s ol
E9 owyp sl ey cpl il eslaiwl Kl 5 st
A 3 aoliy Jle plgisas Cudly 3929 Wapgiges S (90
0Pl Gl o ulp 1) TA pojseg)S (90 st Ak
Y el dbgrye (03l (wY lgie )5 ()
So By 1y CS anjly 5 (pienl 5) dbgrpe 30l
09 &95 b (dlawlie G )8 amlie Sob )b
ks Gy aw ol Inj a1y A pojseg)S
rlo BBl g 039 Cglite A pgieeq)s L))
At LSy Lapggeg S
Y G 93) B8 (S Blge (oaled 35 ol
ol ) 18 il jee (gl cpdlly 9 iRl
5 (Sl i bl Cod g dllas Cund g3 > iolojl
S > S @ygea Gileil ol 285 @yge Jloy
b ylals g S S ol islojl asly ya 030,51y
Slaad p Ssl g dwls sy SB35l oo S5 L
g ol Vo jlad 4 lapluls )3 )d she aw Cgi
8 S il aly o lgisdr o le YO Gas
bulpd 51 S 53 (0939995 090 E95 an Sl
S 3l iRl Y VY (S GRS gk g GBS
9% oo &y (il 3) (6w 5l (3Rl (Y VY (el
Sl oyb Sy 3 (zloj] 15l V) CS g pstacasls Wl
Oyt W8S )3 (qwypajge S5 T L (Solas JulS
FIA Y A pojeag)S 192 E95 rn slp (Jbe
» CS 8, s Red/CS (¢, 3l 1A Y TIM/CS gy
2y )5 T L (Bolar el S )b S B
Lulyd 93 ggeome )3 9 Glalejl S50 cnlply 85 1,8
9% 32 > Cubly dg2g (olejl dnly YOV 15y 9 (A5
sobtr o] a1 alS o laj b aslulS oinlel Ll
b oy @pgpot Sy dw alsye) sl il JolS
Sy A dloye >0 Sl oy el @ )
bl glls oylel pas b (a5 Jgl 093 2 Jlos! (o 25
Syee 9 BS p 048 dgf (Soy0% Jro A5 o) )00
2 oyed cpl b Jleel Gulus glacpY o Jol Sy as
(GDD) i) jg, 423 liwe S sb oy A 29
(V1) ohBer 5 WasS o9, 5l gy A cul 3 plals’ (8L
o) 3l eolaiel b i Hless 0 (o)lul (gam jed 5 cdunle
P8 Oygo il & Copdy plnl Slle A3 jo) 42
=hi el a ) B plils (25 gl ey ol
8l b dagllS (o)l 55 pgd )90 53 b05 (gl
S slroyes LBl ;8T 4 oadalbre by ey 4
595 42y jlodliiel 3,8 Jlosl ©jg0 (pped 4 5 S
sy ae gy (5 s gilepleSy cuw 3,

« des (S5 gl ShlL g be opill aie S
Cuddgo a5 Ldiine Sy 0> 5 039 SNl 4;9::)3‘2
oy vy (Subi mbe jledlaiel > bl Mol oyl
o b a8 il slapgis Liie 0yl 42 )5 (V) cul
S Lo;l (YEND) o> dgg (o0bj JasaMis] ldisce
Sbpgs Lt o)y 3l laJle > Clllhe oy Sael>
015pl5] (YA) olSed 5 cygesty bausgi (b pasS cilieo
algd (b Sldlas oy g bis Sldlas b oyl ool
IS o 5,8 mald peis dw ol Lo (gl aSoue
51 B pgsj . urartu ;| 4 f.uf A ps 55 oS Wlodges
Gide Ae. tauschii «o5 51 I D pgi5 o Ae. speltoides
TV slapgiges,S a5 Cusl odd yasuie 0jgyel Cuwl ol
D s B A slapsj sboply ylie pgij aw )3 paS &
PoigessS Cix Y opgi pa Bl > &S erdsaiegS
iz (YYYENS) A5l o Selsan gl g &5 & 5l 5
G pAS Wb ey @ Blie slapgisesS
S &S Cuwl odd el &S Wb S olplie
Cot diun Oglite glapg) 4 Blaie & lapgigesS
Soper b wlie Jj> (agigen)S laog)S lgis
le (ga50bliKagll oS )5 plpls (YY) Mg (oo pasnds
lopgisesS «Sosan lapgises)S oM pas
21 3455 8 Solosen

ST o9is2sS oo w slagtyy J S
St slaal | eolitl puS ) Glaw eais s
#93999)5 ok (il sapY g b oagjgtge Al
adS g o 03l sl Y 5l eslanwl b L(VVA) wbb e
lopgigensS 4l w8) 93 O 53 d9290 (SBF Slaglds
(Aca\) sl Cumd 4]95{).@

L paS o (ool clalllas anids and g0 Job jo
& cwl aBS Oiee Wi gyl eolal
S 8 (K 9 ol me Clhe S
FHIgA A LS““:"?)}"?)S ww ‘)9}90"][" (\“\\C:Y\C‘Y;‘YV)
95 3wl 3 Solsnen slapgjseg)S slag)S Wil g puS
Gun sl 00 IS ale alie > Slao ol el
9 pS B VY (slapgiges)S Gid (gu)p adlae cpl (Lol
380es sl 95 3bxl )3 (2959095 (S Pgmer Loy,
Wi b iRl b Yl edlatl b aialy Clis 4
9 P9k ) 4 g b rres g LS (S5
Ol il laSy le s b Sl (Y gpm
09> 0bily 9 (295909, 019> lly U 035 el
op OR5 09 g A5 balpd 53 (oegigeg)S (slaog)S
25

W yg, g dlge
S dlge

slagpY Jol8 gy Jold adlllae opl (S5 2o
agejyd (TIMSEIN) (pas pAS 093909, (miSol>
) (Chinese Spring) iy yewl jinls o3, (S5

1- Growth Degree Day


http://dx.doi.org/10.29252/jcb.9.22.178
http://jcb.sanru.ac.ir/article-1-851-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jch.9.22.178 ]

VA S odlizal b o (dlial g 3,Skos (sl Selsan slopgisessS o 5 (529390955 (197 €55

&S 155 ssaline o Glaw ple > (g1, uM>l_u)_m (Y
£95 dbml )3 bapgigeg)S (i (95 LSy oadlis
sl G5 (g 9 G5 bl > i

o) 92 Ol Bbd & jlas iyl (ppe ol
) (29390955 19° €95 dbgiye (Rl slacnY (S
G b il slaceY ks elple ese ol
g ) el g addlan gl ol LSt (S5
Ol et (pole Wly) (S5 dises b njole glacnY
905 03lLul (o09j909,)8" (19)0 E55 iz Sly OlF
Cuol odol ¥ Jod> 30 pY VY gy ygejl () mls
porde Cnl & @ly 13 (29590955 (90 £95 (P9 s S
by d)ly (S85 a3 2B pjoeg)S S & ol
e e 4 Slgie pis pl 2gdi o et )20 395 &
By Jee glysar (V) wib pelslaly (> L
Mgne Cho Syl 1A pgiee9)S (9> by
Sadly )3 poigeg)S (nl & Cunl porde (nl 4235 o
5 Shgizme (Gl S pl ioly 9 (il 3) (el
ol S Koo led cun can gl Glp @slate
090 95 Al sl LSy an)ly aw a3 pojses)S
23,5 3 dxe (8959095
09590955 095> LWl,lg (BIPS
V29590905 90 £ SSeb gwp sglles
Jsie 3 Jeols gl 15 odlil 59 5 i)l (slaygeg]
Jox 3 e @l jl &5 sblen canl 0ad (1550
Lulyd )3 (09350955 9% Sloimilly (Ken euliy
O bl yd )l adly LSy f g35g) S5 g Jloy
Slao sl poipessS VYV (92> slagmib)ly sk i
Sl ygeil 93 y2 53 s Jlin (yjg g g 53 Ay 5 Slas
09 2 by Wlie ad lp g 039 (Seal o)
(0 Jgi2) W39 (Ron )l SLasjl S5 VY slapgjge S
2 ab o Slas Glas poogMe (i byl S Jb o
Clico sl bapgizes)S (90> (illy &l Jlia (jg 5 S
050l 93 40 35 Ay &l slasi g by sl
398 @l @ a2y L0 Joua) o9 (Seal () 5 <)l
oy i Sl dtsls 25 88 3905 JYstl g o
@ amd s B VY (slapgjgag)S )3 1) (09j909)5 092
o5 kalps s Sl JpS ) bl i &Sl @S
9 i s Clio gy puibly (GReal les 5%
Jloy Laulyd 3 w9 G5 Lulyd )3 o8 Sojglon 5Slas
B oxmdlis ggdge cnl (B Jgia) 23,5 )l gne s
i Slao 53 £55 dbml )3 (95909)5 slrog,S (S5lue
9 won b ool Mbie Sjgden dSlas g dli
S ab pasude Lpgiees)S (19,0 ibly Olise duslie
Ol (529390955 (19° €95 Slp pS SB YN (slapgjgeg S
OUis gpoge (nl Gren )N Oglis S0uS b wlie
Flalps 93 2 )3 9 039 Jjlul Cdo 93 (ol & s
Mdn (peigenS slaegS > Gy bl

bl Sllog A5 8 Jiee 5 Sl
Db oo olS A8y e 53 il (sl
s (6 805101 Oldo

ool ) wg j0 ails 5Slee Jobds oy pdye0 Olas
Al sl el Sl Glaw (g o Al ()59 Sle
38des ) Cutlyyy padls &l i gy i )
Seigdom 3)Ses g (W 0 )0 Sojelom 3 Shes 4>
b pSoilal (L5 )5 S g olS 5 Wl (59 ggecne)
ol Gty AS ya 40 Wy dw (59) p Slas pl (BSke
&bl sl

sl Gglite slagyw (39 k3] 3 & @ b
ol g3 edlordadys LSy (SBf dise)yy & (uiS0b
slogS 09 E55 9 (09i909)5 09 &9 Al
B oimnge ol Gzl g 3 8kes Clio lp Solgan
AE Y slaog)S g puiS A VY slapgjseg)S g <85
duglie )50 Sluogad ol gl )b gl sl Selgmen
dulio 5 (095909)5 (90> E95 (an Sl 8BS 18
Sy pasls Sl Ssen b cglite clapgiges,S
logbly dnolre Sy (T) 03,5 odlatul uilylg
Joslatul b «Solgran (slaog)S (19) 9 pojgagsS & (192
O > obly (1S (W) o o (F) bl lagges)
BV Solpen slaogS 5 & TV slapgigesS
55 (Bt & Slo Ll 085 plnil Selgian
9 pgjsessS 93 4 9 dwlie 5 pasule Wb olis
43)5 bl B ogejl b clio ol sl Selgran slaog S
5 SPSS (dla)liley 5l )bl slawies plsl
A edlazwl Minitab

owbly 4525
29592955 092> Ubly &8 3 (L ib)ly 435 @l
oS 559 (V 9) Jghiz) 4B YN (slapgjgeg S solos
@ @b baglis (Fof Jshe) 4BV Sogen
aalllasdyge Slao plos (gly oy ) 50 Tolaw O iy
E95 dgxg p Yo &8 wdh Gilel blud g0
Ormen £95 ol )1 (bl 3y9e lagnY om S
B9 2bi)l sl (S dlge ol Jewsly oimsLis
sloog)S (90 95 BIES g (e9i9e9)S 90 E9Y
¥ o) adbe Clio ool 50 > (Solseen
2 alde slapgjgag)S (&S 3l (Lt gols cpl (imen
2 ke &S5 Db dgng @ale (il slapY pallg
Conl ol (29550955 01950 Lolly @S jl Jels @l
2 lho ) g5 dbul ) A5 TV (glapgjges)S L) o
2 pgisesS (S s alie Jloy g (i kulys
2P g5 sbml (15 laulyd )3 (S g Jby llyl
2 diw olaw cins Gy Jie plaisd led S wlas
B psi 4 baye slapgiseg)s (A8 (A5 goh Lulyd
P byl s w5 blud g aS a0 03 b xe
9 ) Jghin) ol 0dgy Jl5 sropul 398 Cao > £oi bl


http://dx.doi.org/10.29252/jcb.9.22.178
http://jcb.sanru.ac.ir/article-1-851-fa.html

VAN WAS il VY 05l0s [t Jls [s5)); ol oMol dsliimg,

By bl )3 o Slao sl (sag3909)5 1923 bl 4525 =) Jsie
Tabel 1. Analyses of variance of intra chromosome for different traitsin normal conditions

G p> aily 3)Sdee . i IR . . . . ) . <
) (o5) cutliy gadls () Sjglon 3Sdas (p5) Wb e gy Al 3 b olus s Sl 293929)5 Swog)S
I VW™ YIVE™S R VAY/05 Y/oA™ A
N VES/YR £/ /™ Av/Ya™ ¥/ YA
-IvY WYY/EY ¥/.." /o™ Yooy ¥/-A YA
SNA™ FAY/0A £/¥0™ o/xa"™ vy NG FA
. Ivg™ yoo/a\™ -IAY™ VoA Y.v/as v/A™ 0A
IR WY/A0 £/xy"S VEIEY Av/or™ /vy SA
\/E. vy AUy Yo/\ A=A M-A YA
Vo™ VFF/VA™S Y¥/50 FEA™ YolsE™ Y- /0A \B
- /0 \YA/BL™ Y/ve™ A/SY voADD YN YB
Yoo YAV/YY NS .Is¥™ \PY/ ¥ FIVD vB
Y% WA/AR /¢ OF/TN VAIEY /oA tB
-JEV™ Yesvy™ \WivS #Iva WAL \/OA 0B
VA" y/ss™ o/aa™ /38 0a/-5 VeIV B
Y/.5 VeSY VAT £/As™ YYY/YY a/v0 vB
Yo" A fys™ #log™ Yo/vE y.[.¥™ O/OA™ \D
NN ¥oa/pyY /o™ SVIAR VEY/IAY fivars YD
\/ob ov/y™ y/aa™ v/yar \WWE/aY of-A™® YD
Y/Y VA /¥Y \E/SY /sy £/ov™ MeA ¥D
S VAN y/xy"s o™ SYIVE y/..™ oD
I YA F/¥ 3YA3) QF/0 .. D
V/YE YAF/EA V/RY Y-IA OYY/SY oY YD

ol 020,55 (135 IS by 5 (o303l 42y g sl 0nd D)1 ol 955 b g (1392 Jlosine 5 Lopgiaeg,S ully b Jgio ool 3 A
Iasize gt g LN b Jlain o )3 )5 ze 5 4y NS g FF X

_ _ Aasis s bl p lisee Clio gl (a95309)5 0953 lly w225 Y oo
Tabel 2. Analyses of variance of intrachromosome for different traitsin water stress conditions

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

Gy > aily 3)Sdes e So5glom 2,Sdas o . . . ; . . . e
# 7 (%) by s ls )91(:;) (p5) w58 35 aliws ;o als slaws Al dlass (5295809,5 s\og,S
\A
LAy IV vIvem ¥/¥a™ /v VAT YA
. w:‘f WolEA” Ny v/ ve/vs™ Vg™ YA
<IN A0/« FIVY YY/A™ o/sv™ V/oA™ A
W AY/AY A/ YV/D YVIAA ¥/-A BA
-Iys™ ov/iA"™ oo™ Vo/Ev™ AT ilAns A
o5 VRF/Y0 y/ga"™ £lyy™S AYAIVY £Iv0 A
NISs DA/YY Y/AY o/f- yr/av™ Y/6A"™
R AN v/.5" AT 55" VAT B
YIVY WYY vIfY DYIVY FANY, ALY YB
oy YAY/$0 YY/¥A WY/ A x5 -JoA"™ B
LIy sa/f a/sa 11/¥ /"™ -va"™ B
-jav™ oAYs™ Y/A \BIvS W/ .va"™ 5B
V™ AWE/RY v/as™ YO/5) ¥IAs" vIYo B
V' vr/. 5™ voas™ a/aa"™ va/vv™ 1.\
. : x o : VB
.f-5™ Asfax™ " Yo/f58 YV\§ #/-A" \D
o5 YaS/AS FIYA™ Yo/vy Q¥ ¥ -y
A YAISE™ N /sy FYIYA Vva™ ®
Ly vsol-y .S R Wy ¥/ A" YD
o[-\ sa/yys am"™ EAS vav/sy'” VAT D
o[-a™ SAIYY™ o/as™ YV/-¥ VANA™ /xS oD
-1y YSEIAY \/os y/ys™® Vy/es"™ ¥/ D
YD

[ DOI: 10.29252/jch.9.22.178 ]

ol 020,55 (135 IS uillg 5 (o303l 42y g sl b )1 ol 555 b g (1392 Jlosine 5 lopgiseg,S ully b Jgio ool 3 A
Idsize gt g 2N b Jlain o )3 )3 xe 5 4 NS g FF X


http://dx.doi.org/10.29252/jcb.9.22.178
http://jcb.sanru.ac.ir/article-1-851-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jch.9.22.178 ]

VAY

S odlizal b o (dlial g 3,Skos (sl Selsan slopgisessS o 5 (529390955 (197 €55

LGS A g bl ) Solgran 09,5V (gl Selsren (gloog S 19,0 uilyly 4o Y g
Tabel 3. Analyses of variance of intra hemeol ogous for 7 homologous groups in normal conditions

Dy p> &l 3)Skas o, e Sigdon 0, Sdas O aily len s . oo g ) .
() cuslyy s ls (-5) (p55) < 3 (39 Al jo ab olass Al Sl (529589, slwog,S
V/o¥ Y- 0/vY VV/A¥ VE/VE aa/¥a a/ve" 1A1BID
Nisi YEPIYA™ v/ SVIY- VYOIV y/as"™s 2A2B2D
\IYY TAV/AF Y/-0 Aov™ \OV/YS v/ 3A3B3D
y/-a N \‘\‘/‘\/[ﬁns A/\“\H Y’~/Y/\)Y \\“Y’/Y‘\ns Ao¥ e AAABAD
oy /50" \“//\/\n5 slos vo/oa"™ v/a~ns 5A5B5D
AT VAL \/YY V¥ \YY/aY Y/A¥ 6AGBED

Y/-Y Y\V/AL \Y/0A Yo/AY YYY/or Y/¥Y
7A7B7D

Moigme pé g AN D Jlain] o 13 I3 dxe i3 4y NS g *F X

St 5 byl > Slgan 09,5V sl Solsen (slaog)S (190 by 425 —F oo
Tabel 4. Analyses of variance of intra hemeologous for 7 homologous groups in water stress conditions

. . e Sojlgm 2)Slas a . e . .
(p55) w52 y> &by 3, Slas Cusldy s ls )51(:5) (p55) &b yl52 459 alio 5> &l dluws Al dlaxs (5295829,5 sog,S
1T TS TT. TT 1T
-INY AEY V) Yo/EY YEIAY YWY 1A1B1D
V/Aay WSY/AA f/55 fa/4- VIV Y. 2A2B2D
e ¥Y- v el VD Y \/\~~nS 3AIBID
<100 £V/A MY Y5/ AF/20 VA¥
s ns ns o - . 4A4B4D
-I¥a Y/E A% \YIVE FE/AY Y/ov SASESD
A Y /AN Yivy™ Yo /YA 41/20 F/YY
NV \av/so ) ajav FAIVO™S TR 6A6B6D
7A7B7D

Mooy g AV o Jlein] pdaw p3 I3 gxe cud )3 4y NS g *F X

L meen 90 Slho Gl egisensS sos)S o bl (Bl osel @l D Sy
Tabel 5. The results of homogeneity analysis of variance among chromosome groups for the studied traits

Slaos
! Ll
g pabaShs | Lasls 5,Sks T o3 15 s olas A & 2
_ . _ . Pt Al Sl 905 Uialejl
(¢5) cily (o) Sujlsn () 4 i
Av/ov YY/AY TV/Yo YAIAR YV/YE Yo/NN 903l o)l sl
ofes A -/+d o[- -y A Sl sixe aus > e
2% Nics y/-a Y/aY YIS fav 90j) o)l ] e
o[- -IN¥ Nird o ofeo¥ -I¥9 S ne g o
AR /s VE/TY AAAR YV/EY lZa\s Gsejl o)l il
e e e oeey A .55 S sine o &
¥/A- ¥/.5 Vay vIvY VIEY VY SIS N o
ofe o[ -[-A o[+ -1+ -I$¥ Ssine g o

Wdg: (293509, G5 VY (slmog)S cygail ol )3 rpdyge gels ¥

_ C sy 2590 Slieo (sl Selgran sloogS o by IS el @B 5 g
Tabel 6. The results of homogeneity analysis of variance among hemeol ogous groups for the studied traits

Slas

; Ll
Gy p b sSles | Lasls 2 8kee T3 ot > b ol & 27
P . Qs A w . At Sl Rl oilel
(5 ctby  (pS) Siden (p)5) &b bt
YYIVY vIvs \FIS0 YAIY VeIYA 4 o9l o)l
el .
oo -Iva IR oo -8 -Ivs &l sine s o
WY VoA ) ¥/A¥ VoA ) ose3] el N o=
Y <YV RAYA oo A ooy S sixe o b
YA/AA £o/50 /oy a/fA ¥/¥ -IsY 903l o bl bl
ofee ofee e o a3 X o sine o >
v/an /YA VY \IFD VA -IYA Ose oyl 4 o=
ol-¥ ofen /¥y A -[oA -2 S sine paw o

Y 5y 93 & ) ATB7D7, AGBED6ASBED5A4BADA, A3B3D3: A2B2D2AIBIDI Selgron slaog)S ol biyse)] ol 3 ooyt y9e oid) aolos #*
Ablee ] ) 5 Osteel S0l


http://dx.doi.org/10.29252/jcb.9.22.178
http://jcb.sanru.ac.ir/article-1-851-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jch.9.22.178 ]

VAY

WAS il VY 05l0s [t Jls [s5)); ol oMol dsliimg,

ob pas olel I a8 Tauschii 4.5 5 Aegilopes
ol puS D 9B sl py; o,\;.m%ﬁs;): 49 ot Glusdy
Gy gos & L ooy b Yleas! (V) ail o
WSS o S |y dgr o aily 5, Slee

Dsze Gluglie dlaay a5 o LS zuls gaemme
0391 ;500 Slaeo I by ilyedy &by 5 Sloe o (gl
5 ity 2 &S sl 4S5 ) e gl ol s
lodgy e wly 3Sles (sl g5 Sl )3 bapgjgeg,S
a5 0dgr ol (S JyuS b ao ab 5,Sles
Hlize 3 izmen Able oo bilyd b cow
sl benY (o593 jop Oglite gy & Lo 5 g
OB 3o L ) il slalazs )3 (oS Cho S
QLS gl () s (rizmen 9 45 3] )3 lodas
R IS () ohler 5 (alillae 0) )b
S 4 Jeod oriiS S bQTL badds
&9y LQTL ;1 %Y oS sl > bl 15,8 &l b pusS
2 e ool Vb el S Ui pol el g 215 513 B pgij
GBQTL Gilike e ) ol LSl 4 Joos
&S Caol odd oL Ko puS a3 Slas gly (g30m10
S (ki Slodd o poif JS 53 19 jobay
Shasais ¥ B g YB FA (slapgisesS 9y QTL
oY 5 oslizal b (V) ghisel Lo &5 tulejl 3 1)
Wi 2 el ) Sl Y g el (3l
L35 At «8)S g Sy plinle 08, (S
38das JHS )3 503 09)5 93 4 Cond B pgij (i oS
Slial o col (ol s 4 Yieis] 5 Ml o ptus p aib
b Vsl cul onsas s o 51 B P38 puiS iy
Wb il 0,Sles yr (o3l b A cunl ol
Sl (09590955 SWogyS illy (G993 Al
als 52 559 cdo

09° obly o 9> awalie &l i (5o (sl
09> byly (Jlop lalpd 5> 4 ol L bapgjgag S
LpgisessS nlo 195 oilly L YD 5 YB (slapgjses,s
VA pgigesS b paigagsS 93 cul Wyl o gne olis
VA pojsas)S 5 sl ) eiljly ol Gl n it
wnd ol onlnle ety 1y Gl Gl S
olbly & Cus 398 pojgag)S (192> by & €8S
(5 balpd 53 sl 035 5555 bapgiges,S b 9y
09> obly LD 9 YB (slapgiges,S (1953 (bl
P939e9sS 93 (nl 9 Wbl )l dne Lglis Lapgjige S il
ol ) ouilly ©olis (liee cnoia OD pgjgeg)S L
YB py5505,S S 3505 blitwl ol o gl cpl 5l a0l
Ol rpohe i 9> o ab e byl
S 51 a8 lodlil (A Jgis) el 03,8 sl Iy uileylg
2O Ggd Ll 3 e g G5 Ll 53 o pojgag S
ol 5l plis Wl adl Wb cho S uibyly )
W asle cho ol pilly J5S 5 pojsesss of pids
Pk opgises S o b auslio 3 VB pyjeag)S ik

O e ks awglie ) 5 (8) Jga> 4 g L
38kes o (glp &5 A5 pasudie G5 Lulyd b (g
oS lalyd j yaesl 93 yb ojlel by sl 4wl
55000 )ledy Cawl bl HId dxe Ay )T sl adly il 58l
Sl 03,8135y ul33) A5 Ly )3 ol il ly ol
L el om g8 5 Lulyd & 85 4 Gy
£55 duglia b ol iy sl 0y il 58] i 93 ] (6l
L pasulbe GBS (yed g GBS Laulpd )3 (e9i9e9)S JBId
Sloaly Ui g9 (55108 sl oy slaws i bl by aS
2 55 lly ST (V) Gabela 9 gy sl Gl
sl asl G5 e balyd ) 53S0 (i sl e
@ Cowd VL (S8 23k O bl b
Moy ez 93 )3 sl 5 i ey byl y0 Glsal
P Cuwogad b gl oadosnline g #Bly )3 g Jales
9 Bowis gm & (595 & Cand il slageY
Jlatsd 125 28l oo 5385 Jlms 3,05 2929 puS slaiS
ol a8 a8l pla) wonys £55 ol 45 3)b 2929 sl
S (oo S
Sl (99599955 W09, (G993 milyly dwmlie
Al 3 Slos o

Ot ka0 om g L5 luld 0 e S bl
Slao ly (2959095 095> slaglly (GSeal i
slp o5 Lalpd 53 g &b Jlim (g 5 Sy &l 3 Ses
093l 90 s b aliw o aib slawy 5 ciiby (asls Claw
o 9 dunlio gl B ogoil (0 Ji2) 03,5 o sine
Sl &l (09390955 092> by ln bapgigessS

9592955 092 loly S99 Aulie (sl (905
bylys o a8 ob s Wy ab s Ses i iy
osloly LD 5 VB slapgises S 1900 (eib)ly el
9 ol W) bidre Colis Lapgjgeg)S ple (9
by osbly ©ol Glise cn 5 FA pojgeg)S L pojgag)S
cutly 1y byl liee cnpinS FA pojgag)S 5 ardl
@ FS)h oobly e S F S e (Y Joi2)
wxl ol (V)9S dmbre S bl
4 i 398 Spgises)S 9 by & <85
bulyd 3l 039 5S)5 bapgiseg)S nle (bl
Gy > &l 3, Mos (5l VB pgigessS (190 ribly i
b pojgagsS cnl cudls Jl3 gme ol bapgiges S el L
b osbly ©oli (e (nFuie VD 9 FB slapgjgeg S
L osbly Oliee (25305 D 9 FB (slapgjseg)S o winils
080 owbyls gl 9 dwglis mls aab ol
P939e9)S YV om J &S ol (L ggecme )3 bapgiges,S
RS 35S Ui D 9 VB slapgises)S (35
i olpls Lyl W > b 5 Sles Cio il )lg
@ bop cho gl Glp (e0igenS 09 E95
Sl ggdge Al D g B og)S slapgjgeg)s
555 &S 3l dgio 45 ) 4 |y bl P! ypanaiiie


http://dx.doi.org/10.29252/jcb.9.22.178
http://jcb.sanru.ac.ir/article-1-851-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jch.9.22.178 ]

AY S odlizal b o (dlial g 3,Skos (sl Selsan slopgisessS o 5 (529390955 (197 €55

dle JSasS puibly @ JS)5 by eeeds I F
09,5 (192> lbly &5 C8S axi g (V1) d9diee
el ol cwl a1y Ghe ot ¥ Selaen
Sohgmon (sbrog)S 55 (n e & B L ggeca
lr €95 i 205 9 ¥ 095 @ bgrpe Lo ol sl
4\5@‘.7;:])1 Mbgo 5 9 \ dL‘“LS 4 ]oy/m Cdo u;l
FSEG )Y Solgren 09,5 YD 5 YB YA (slapgiges,S
o om ol &S sged blawl g e wiad o
] 039 .)l;) &l .))glo& Cduo Iol.’?:])‘ L&sfs}}oa)f
slapgigesyS oS amd e U @l ol pinen
Cplio a3 Slae i JuS bldjl 508 alaw
09,5 o (9 bly oS pa (IS psbe )l g
gy YD Wil b b Cie S slp Sylaen
dyge o JyiS )3 09,8 ol oxim JSis slapgiges S
Syl s

29392955 095 VN o 1 45 3> (UtS ggeme > b
A8 5 G PS5 G VB (s095909)5 09,5 caalllae 3590
Jodz) oyl i baylus jo cabby jesls chs byl
A
IR 29599955 090 olyly Sen 9> Al
w43 Al dlasi Cio

50 Al 50 &b ol Cdo (gl by Gaslis wile
OFe GRS (gl Lulpd )3 (o09)909)5 0190 sy
b ) (Kol aSgn (g 9 )l Ggejl @ls g 039
ot 9 Clwlie s ped 4 (0 Jon) 20,
g b Ll .cd)SS pbol (i e bulpd )3 bapgjgeg S
2 2959095 09> by (Keal (g e
ks apgjgeg)S 5o 93 Clanliie B Jouo) o5 Laulyd
(ol had) & Jouo )3 ol lis 9 4 el Lalys ol
bl (sl Wapgigeg S (59 93 dumlie .l oA 5155
oobyly a8 oy lis i balus o dldw pd dly sl
slopgizes;S el (9,0 pilly b D pojges)S (19
ol omizred )l Iy me coglay S5
y obsly ©olds Gliee ke VD pgjges)S L pgigessS
b osbly oliee 2 peS VD (so9j9e9)S 09,5 9 cuild
Jols ol 51(A Jaia) ol ol alus > &l Cio (4l
bl dbxl 53 VB pojgesS (il 45 a3)S asuie
P abolis Cao gly &S Iy ol 039 53 o 5 oo
5l cYs &S5 1yl adee (pl ol dnill ks dliw
290 Cdo ¥ b aslidio s (g9 dliaw 50 &by dlas ggi5 oS
slp OD pgigessS 09> by & lmlil canl arils
Slgs o paig09,S Cpl el 039 I3 o dliww j3 &ild Dl
I3 lesl 3yse 55 it )3 G5 S (S erds sl
S BU (osds 55 )3 pojgag)S cul & 3l Jll 28
(Y0) ably awsly (i pAS o IS

£93509,S YV [y 5l aS ol LS gaemmo)d uls (sl 039y
P EFSp i YD g YB (slapgiges;S caallan 3)50
5l by e e Cdo uibly J S
Slr 29590955 090 owlly San 93 Amnlie
Cowild 4 uaélw Cduo

09 balpd > (e9i9e9)S 19> slauwbly G
P ogh g2 dwlie 0y (Ken Cutlyy adld (lp 5
o WS 5 €8S pbsl cho onl lp G55 e bl
dwlio s Nud awlie i byl o la byl
2 by padls ly (959095 0190 by S99
Jodz 5l &S jebjlod .l odd g3 4 Jads (oYL lad
090> obly sl apgjgeg)S (sod 93 dualie usliy
S b gl s llys 53 by gadls (segjgeg)S
Ol )l )3 dre ©glis Lapgigen,S ST VB pyjga S
Ggli5 (e cnFoin YA 9 VB slapgiges)S L pojsessS
Ol S YA 5 VB (segi909)S 5 il |y (bl
Bl 1y (095909, (190> bl
SogS (90 slgwilyly BIP wy
Sgred

09 blpd 93 ) (Solgren 09)5 Cdn (s ol
boll 53 a8 )3 qwypajge (Sl AT g B
S5 m OSer o 9 Sl slaggesl Sl eslin]
@l 2 o bl il 098 ol slalyly
GRS G lailyd > &5 (5 Jga2) o ol bagygesl
Gl yl5e 5y Cdo (sl Solmen (slaog)S (19,3 il
Jopd S5 paw jd o) 9 iyl (g0l 93 s 5l eolazwl
090 oolly (S lalyd > S by e (Seal
b)ﬂ,o:s: 5 Cudlby adls las sl Sodaen (slaog)S
0503l 93 3l eolawl b o yd S e j Wiy jd aib
{7 Jgaz) 239 (Kenl ()g) 9 5L
Sl Selaren Glrog)S uibly o 4b pasie cplpl
Goy yd &b 50 Slos g cuilbyy adls @il Hlia 59 Olaw
Slasly (Ko wibyly Glas plo gly 9 035 Kenl
AB Y ooy, S i e oS 2l ol lismes gl oyl
)5 dulie 398 Clao (slp g 93 Cjgots |y Solgren
Solgren sbrog)S (9)3 wil)ly (Keal &S obsljl 1Y
Clio g G5 ogh lalpd 5o 4l e 59 b Gl
Sy s blpd 0 we o a3 Sles g by asls
99 duglio (gl F 905l F Jg2) 03,5 o sine (y905] 9
Cliv slp ki Solgen slaogS (19> bily o
38 plosl (598

092 oWy g 9 dwglie iy F el b
) Lg y &ls 5,8es Clo dlﬁ $9J9“"'&’ Lshhbg)f
09,5 by odbidy by & Ob gl i ks
Olie wyvie 7 9) Solgmen laog)S LV Solgen
dle SHMo gz (Ve Jgiz) 8392 [ 1) uibly oglis


http://dx.doi.org/10.29252/jcb.9.22.178
http://jcb.sanru.ac.ir/article-1-851-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jch.9.22.178 ]

(a8 cl) G5 bl b )3 5 (a8 (VL) S5 (9 Ll )3 iy 3 Shas b (009909 (19,0 (bl (sl sagismg)S sloog)S (59 93 dlie -V Joao

Table 7. Comparison of two primitive chromosome groups for intra-chromosomal variance of grain yield with f test under stressless conditions (above diameter) and under

stress conditions (below diameter)
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Ttable 8. Comparison of two primitive chromosome groups for intra-chromosomal variance of 1000 seed weight with f test under stressless conditions (above
diameter) and under stress conditions (below diameter)
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Table 9. Comparison of two primitive chromosome groups for in-chromosomal variance, harvest index (above diameter) and number of seeds per spike (lower diameter) under

YD ) oD D YD YD \D B B 0B B vB B \B YA A 0A A YA YA \A
YIOAT B AT YT AT YRYT VYA UM W Y R AT T VBT VAT VET AN YT W RYE T A
Vo™ oy (A A SN0 A AR V) 2R V) o Sl VAR R VA SV (TR S 2L Sl 7 P VN (VR Sl 772 S VIS S 708 SeYA S VAV Vo YA
AR YA 7N VAV R V't V) A VS S A Vi (A7 7 s el VAN Sl VAR VAT VAL YA B /A VSR VRN AN YA
ARSSEERY | el V0 el VY sl Y/ RS YA A (004 /2SN 1 Sul /YN Y/N 70 A VA U VA 4 YA (S ) A Vo™ AW YA A
w0 A e ™ ™ ™ g™ Y™ ™ U™ e st e vy ™ ™ (/SR VAV Vi S VO oA
VA Ny ARSRY) SR V) o VA /S VAN S A Y V™o xS S e VST v/av'™ A/ Sa 77N SY/ C R 778 S VG FA
¥o" \AS VZ S C R VLS VA AN /AU VAN AR VAU C 71 o SaYA S VoA S (VS SN 772 N (VAN el Vi s A 71 7 N /A 70 A S VA VN YA
Voo™ ™ AT Y. L e V/ SR V) LN VOV N VY V) A S AVARS 7AYol /A A Rl Vi A7AMSENER /7N S VO S VIS /77N VLG /A \B
20 S T) o A /" VAN VLV VAN VA S AV S AT DA S V0 A (AL AZA NSV P Y/ S VO S VN S VAV Y/ s VR B
1A A S 71t v) P /< e V) S V/\ e 2% Sl /AN A V2 S 71 o Sl A (VAR Sal /A MR V1's s Vo el VA S AV Y O A R A A vB
L/ARSYAN e AZSRS 77V V) o N VLV 5 S V) G /Y Vaa'™ LR V72 N V/ VS (A 7N 7 A Y/ VRL N V1 S VIS Sl Vi ¥B
MYy AR SY) o Al V) A VX el VACG /¢ Y f 7725 Vi S/ S /N A VAN S VARSI Y/ A 77N Sl VA Gl 77~ Sl V/\ i 0B
A7AT S Vs Y2V 7Y S T2 Sl VAU ol V1 P /) (VAL 70 SN VA K Vi S /4 A R VAT Sa VAL GV o N /S S A A S V) d i B
A 7SSl AV /) AR /AT (A AR 1A i ARSI S SR V7N e Y L S VA Rl /A SRR ) eV S S VAR Sl /RS VA (A V7R VA vB
VRS A VY AES sy VYA™ AR/ AN 74 A AR 77N o/ /N {2 VS a1 A /A S N /LA MR 7/ A S /A R VAN S /O \D
VARSI Y/ T SR S 72 N v/ A0 VAR (VTS 71 A A Vi 4 S VA A /7 A V20 N 2T S VA A S 7/ 2Nl Vi S /) AN V) N YD
YAYS AT ™ v LA} S VANl VRV S /O AT AZATZR VA vt /7 Vel VAR R 77N R 7 v AR /A7 /) Sl 70 Y% el 704 YD
AT S V- S VAV v/ov® AV 2R\ VAV S VAN ol VA 4 S Y A A VAT S Vh (- S /7S AR VAL G VA e VA (A 1) 7Y (S (T S A D
LA Y] VAV s/t VEAT W e ™ AV VAT SN 74 A 722 NAR V7N S /S 1/ /7 AN 7Y S (O N (N oD
Wi alvs® 172 AnSYA & Sl VA S S 743 sl 70 s ol 7% uhaN VA £ Un /A VSO 77\ sl VAN YA vt 77 SN VA P /A DA VAV G VVN sl Vi s Sl /A D
RS VO 2 17\ AV N VA A /27 S /7 S V) A v/ VWS ™y (V2 el VAR S 77 S 70 A VA ¢l VAV N ol /) ¢l \0)

I gze i 5 AV /b Jloin] pdaws 43 I3 dxe )5 4 NS g ** X

AVA

Hapmew (12 A7 57 0 Y oo (47 97D o0


http://dx.doi.org/10.29252/jcb.9.22.178
http://jcb.sanru.ac.ir/article-1-851-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jch.9.22.178 ]

VM S odlizal b o (dlial g 3,Skos (sl Selsan slopgisessS o 5 (529390955 (197 €55

. Fosoil b o] 35 9 (tadll c3Sale (Y (£ 99 5 5l Solggan (sloog S aumglio V- Jpuo
Table 10. Comparison of homologous groups from substitution lines of Timstein and Red Egyptian’ with F-test

by, Lasls (pyS) 4> Jla 539 () 4l 5,Skee Solgan (slaog S
;;’\v;jm “:/:,Yui ; ;;\f;j» A1BIDI, A2B2D2
e VNS vIFR A1B1D1, A3B3D3
VFA™S VM YIEA A1B1D1, A4B4DA
V5" Vg v/.8'" A1B1D1, A5B5D5
AT y/ya'® YA A1B1D1, A6B6D6
V).l VST y/av® A1B1D1, A7B7D7
/¥R £/ " VAS™S A2B2D2, A3B3D3
VW™ VAN Y/5\® A2B2D2, A4B4D4
v £aE* e A2B2D2, A5B5D5
£IAY* IV £IPE" A2B2D2, A6B6D6
IV v vivy'™ A2B2D2, ATBTDT
lon* ¥y VEYS A3B3D3, A4B4D4
MRS S Vs A3B3D3, A5B5D5
Y/VE® \/‘“;\ns e A3B3D3, A6B6D6
v/5a° VA V"™ A3B3D3, A7TB7D7
\/“;ns v/e \/Y”:' A4B4D4, A5B5D5
V55" NN v/es* A4B4D4, A6B6D6
V5 VAY'™S \/AATS A4B4D4, ATB7D7
\/\;;ns \/V\'”S Y/~A”> AB5B5D5, A6B6D6
VTS /e VEY'™S A5B5D5, A7TB7D7
\/",ns \/\"'”S Y/a.* A6B6D6, ATB7D7

3929 (29,5 09y 55 LIl (wyp 3)50 slrog)S oy
O’l’““’ PlJS).m @‘5 5 UL pAS L§55]?ﬁ‘°‘a’ dl.&m%,f ..))b
(VoY) wibgo o ooy slanl 5l S &y

9 B A (lapgiseg)S ) Solgran 09)5 ) Jite (lgica,
5 speltoides wrartu 4,5 4 sliec cuiy 4 D
&l 3 (29)S 19 95 &eS e 1M uLib . tauschii
Lapgigeg)S o £95 M3 LS ) Lapgigeg)S o g5
On E95 d5 wgh 5 (Solmen 095 Sy 9 2
Jd b pal IS 0 &S sad e sl 1) ool
b4 g Aelod sl adlls &Sl s 4 ledss
Cow Hly (SHl ol g g Al jemme (Saisls
sbogS 09 by 025 pasde (W) ailie
aallas > dad I8 L] o 1) paS dsg olis) @gles
ks (ypdyge S 7 o 5l &5 00 pasde pol
Joia) cunl odgy el &il> a0 59 9 Cuilyy (asls
pUS (g dlial &5 85w (gl il
bldJ;l Squaroza 4 Speltoides Urartu ladisS  Jolis
Slodgy sy )0 s ¥ L)l 5 wglite clas )
9 Seloren sog)S (19, £95 (cwyp & L]l (piman
oy G Y Sylaren 09,5 a5 oy L b)) awglds
5 by (adls @b > Slas Slas gly (wibjly oliee
& dge0 blizwl g Cawl g &l Gl 5
bS5 s 3 1) B (ppid 09)5 cul Slapgigeg)S
sy 3 ,Shas gl 4l blod)) 46 puis

sl Ssman sloog)S (551 93 dumlio (sl F (50
& ob i s a5 bl o caby gesls cas
Sog)S plo LY 5 ¥ Solsnen slaog)S 900 (bl
09)5 culpli (V+ Joio) wiadls (6l gime gl S glgpen
slp ) S92 osbily Glie ripte ¥ g ¥ Solgen
P oo @l uzmes lawsh cuby jesls cas
Sl 592> bl e (nyieS &5 0l Glis Ve g
il ¥ (Sogran 095 4 bgyje cuilyy (asls o
Loy slapgigeg)s o5 3505 blistl oy @l cnl
g Ol opde VgV Solsen slaog)S 4
Cidio JyuS blod Sl @glis 0205 ¥ 09,5 (slapgiges,S
Sl (Soden b sl (adls
Oiglr QA5 balpd )3 Selgran (slaog)S (ym duslie
Solgmed 09)5 (19)> (pilyly &5 35 jasdie o 4l lia
LY Solgran 09,5 55 97 90 7 VSglgan (slaog SLY
(V0 Jgsz) amdly (g)ddme Gglis S0uSe b B 0g)F
Solgron laog)S uibly 4 429 b Glye cnlple
oroke ¥ gV Solsmen 09)5 (ib)ly & 85 e
Sog)S g8 (pyoe oilpl cwl aush ) lie
9 ¥ 9V Solgwon 09)5 & bgye o (] Sl Selgren
B oog)S 4 bgpe cido il iy e85 Ol (2FeS
Al s
sloog)S o jl & 2900 blitul plgi e 398 @l )l
09,5 oxd S5 lulpd > 38 Cliw ly Syloen
o392 Ll 1y 592 bily Ulise crpie ¥ Selpen


http://dx.doi.org/10.29252/jcb.9.22.178
http://jcb.sanru.ac.ir/article-1-851-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jch.9.22.178 ]

VA WAS il VY 05l0s [t Jls [s5)); ol oMol dsliimg,

&l

1. Abdoshahi, R.A., M.A. Omidi, R. Talei and B. Yazdi Samadi. 2009. Ma&ging QTLs controlling  drought tolerance in
wheat (Triticum aestivum L.). Journal of Agricultural Research, 7: 527-539.

2. Aminian, R. 2010. Genomic analysis of yield , its components and traits associated with drought tolerance in wheat

(Triticum aestivum L.). PhD Thesis, Faculty of Agriculture, Shahrekord University, Shahrekord, Iran. 240 pp (In

Persian).

3. Aminian, R., SH. Mohammady, S. Hoshmand and M. Khodombashi. 2011. Chromosomal analysis of Photosynthesis rate
and stomatal conductance and their relationships with grain yield in wheat (Triticum aestivum L.) under water-stressed
and well watered conditions. Acta physiologia plantarum, 33: 755-764.

4. Bartlett, M.S. 1937. Prg[)erties of sufficiency and statistical tests. Proceedings of the Royal Society of London Series A-
Mathematical, Physical and Engineering Sciences. 160; 268-282.

5. Chandra, D., M. A. Islam and N.C.D. Barma. 2004. Variability and interrelationship of nine quantitative charactersin F5
bulks of five wheat crosses. Pakistan Journal Biology Science, 6: 1040-1045.

6. Daud, H.M. and J.P. Gustafson. 1996. Molecular evidence for Triticum Speltoides as a B-genome progenitor of wheat

Triticumaestivum L.). Genome, 39: 543-548.

7. Ehdaie, B. and J.G. Waines. 1994. Genetic variation, heritability and path-analysis in landraces of bread wheat from
southwestern Iran. Euphytica, 41: 183-190.

8. Farshadfar, E., B. Koszegl, T. Tischner and J. Sutka. 1995. Substitution analysis of drought tolerance in wheat (Triticum
aestivum L.). Plant Breeding, 114: 542-548. ) ) ) .

9. Farshadfar, E. and R. Mohammady. 2005. Genetic control analyze of drought tolerance in Chynne cultivar using
substitution lines. Journal of Seed and Plant, 21(1): 93-108. (In Persian).

10. Giunta, F., R. Motzo and G. Pruneddu. 2007. Trends since 1900 in the yield potential of Italian-bred durum wheat
cultivars. Europian Journal Agronomy, 27: 12-24.

11. Jiang, J., B. Friebe and B. S. Gill. 1994. Recent advances in alien gene transfer in wheat. Euphytica, 73: 199-212.

12. Khaled Fathy, M. 2004. The inheritance and molecular mapping of genes for post-anthesis drought tolerance in wheat.
Electronic Ph.D document.

13.Khazaie, H., P. Monneveux, H. Shao and S. Mohammady. 2010. Variation for stomatal characteristics and water use
gfof|7C|3e1n40y among diploid, tetraploid and hexaplod Iranian wheat land races. Genetic Resources and Crop Evolution, 57:

14. Kordenaeg, A. 2008. Mapping QTLs for yield and yield components under drought stress in bread wheat. Dissertation
for a doctorate degree, University of Natural Resources and Applied Life Sciences (BOKU), Vienna, Austria, pp. 97.

15. Lelley, T., M. Stachel, H. Grausgruber and J. Vollmann .2000. Analysis of relationships between Aegilops tauschii and
the D genome of wheat utilizing microsatellites. Genome, 43 661-668.

16. Leopold, A.C. 1990. Coping with desiccation. In: Alscher, R. G. and J. R. Cumming (eds.) Stress response in plants:
adaptation and acclimation mechanisms. 37-56 pp., Wiley-Liss, New Y ork.

17. Levene, H. 1960. Robust testes for equality of variances. In: Olkin, I. (ed) Contributions to probability and statistics.
278-292 pp., Stanford University Press.

18.Maaroofi, A. 1988. Identification of chromosomes locations contributin to drought tolerance in wheat. M.Sc thesis,
Faculty of Agriculture, Razi University, Iran. (In Persian).

19. Majer, P, L. Sass, T. Lelley, L. Cseuz, |. Vass, D. Dudits and J. Pauk. 2008. Testing drought tolerance of wheat by a
complex stress diagnostic system installed in greenhouse. Acta Biologica Szegediensis, 52: 97-100.

20. Mgljller, T.E. 19E7. stematic and evolution. In: Lupton, F. G. H. (ed) Wheat Breeding: Its scientific basis. Chapman &
Hall. New Y ork.

21. Mir, R., R.M. Zaman-Allah, N.Sreenivasulu, R. Trethowan and R.K. Varshney. 2012. Integrated genomiCS, physiology
and breeding approaches for improving drought tolerance in crops. Theoretical and Applied Genetics, 125: 625-645.

22. Mohammadi, S.A. and B.M. Prasanna. 2003. Analysis of genetic diversity in cropplants- Salient statistical tools and
considerations. Crop Science, 43: 1235-1248.

23. Mohammady, S. 2009. Chromosomal analysis for physiological traits related to drought resistance in bread wheat using
monaosomic lines. Shahrekord Universitv Press. 104 oo (In Persian).

24. Mohammadyv. S. 2014. Variation and inheritance of carbon isotope discrimination in wheat (Triticum aestivumL.). Acta
Physiologia plantarum, 36:2837-2844.

25.Mohammady, S. 2015. Variation for apical sterility among diploid, tetraploid and hexaploid Iranian wheats under
meiotic stage water-stressed and well-watered conditions. Crop and Pasture Science, 66: 42-48.

26. Mohammady, S., R. Aminian, S. Hoshmand and M. Khodombashi. 2012. Genomic analysis of carbon isotope
discrimination, photosynthesis rate, stomatal conductance, and grain yield in wheat (Triticum aestivum L.) under water-
stressed conditions. Crop and Pasture Science, 63(6): 513-519.

27. Mohammady, S., Z. Heidari and S. Hooshmand. 2014. The determination of chromosomes involved in controlling
epicuticular wax, water statues and stomatal characteristics using selected wheat substitution lines under water-stress
conditions. Acta Physiology Plant, 36: 1325-1333. ] o - ]

28. Petersen, G., Seberg, Yde. Merete and K. Berthelsen. 2006. Phylogenetic relationships of Triticum and Aegilops and
evidence for the origin of the A, B, and D genomes of common wheat (Triticum aestivum L.). Czech Journal Genetics.
Plant Breeding, 41: 28-37. ) ) o )

29. Rosielle, A.A. and J. Hamblin. 1981. Theoretical aspects of selections for yield in stress and non-stress environments.
Crop Science, 21: 943-946.

30. Steel, R. G. D. and J. H. Torrie. 1976. Introduction to statistics. McGrow-Hill: New Y ork.

31. Zarkti, H., H. Ouabbou A. Hilai and SM. Udupa. 2010. Detection of genetic diversity in Moroccan durum wheat
a%%essigns using agro-morphological traits and microsatellite markers. African Journal of Agricultural Research, 5(14):
1837-1844.

32. Zhang, L.Y., D.C. Liu, X.L. Guo, W.L. Yang , J.Z. Sun, D. Wang and A. Zhang . 2009. Distr ibution in genome of
quantitativ e trait loci (QTLg for yield and yield-related traits in common wheat (Triticum aestivum L.). Theoretical and
Applied Genetics, 119: 43-52.


http://dx.doi.org/10.29252/jcb.9.22.178
http://jcb.sanru.ac.ir/article-1-851-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jch.9.22.178 ]

Journal of Crop Breeding VoI. 9, NO. 22, SUMMEN 2007 .......couiiuiiiit ittt et et e e e et et e e e 190

Evaluation of Intra Chromosome and Inter Hemeologous Variationsfor Grain
Yield and I1ts Components under Non-Stress and Water -Stress Conditions using
Wheat Chromosomal Substitution Lines

M ahnaz Alimohammadi®, Shahram Mohammady?, Behroz Shiran® and
Mohammad Rabiei*

1- Ph.D. Student, Shahrekord University (Corresponding author: alimohamadymahnaz@yahoo.com)
2, 3 and 4- Associate Professor, Professor and Associate Professor, Shahrekord University
Received: May 8, 2016 Accepted: June 13, 2016

Abstract

This study was conducted to evaluate intra-chromosome and inter hemeol ogous variations of
grain yield and its components using two wheat substitution lines series including substitution
lines of “Timstein’ into genetic background of ‘Chinese Spring’ and substitution lines of ‘Red
Egyptian’ into genetic background of ‘Chinese Spring’ and their parents in a randomized
complete block design with four replications under water-stress and non-stress conditions in a
greenhouse. Anayses of variance indicated that significant differences exist within
chromosomes and hemeologous groups for all studied traits under the both conditions. inter
chromosome variations and inter hemeol ogous variations were significant at the level of 1 and 5
percent of probability, respectively. Homogeneity was performed using Bartlett’s and Levene’s
tests for inter chromosomal and intra hemeologous variances. The results of these tests differed
in water-stress conditions compared with norma ones. The results of homogeneity tests under
non-stress conditions indicated that intra chromosomal homogeneity was significant for grain
yield and weight of thousand grains. While under the water-stress conditions, these tests were
significant for another two extra characters including harvest index and number of grains per
spikelet. Similar to intra chromosome homogeneity, intra hemeologous hemogenety was aso
performed using Bartlett’s and Levene’s tests. Homologous groups in non-stress condition
showed that the variances observed for 1000 seed weight were not homogeneous while
variances observed for grain yield and harvest index were non homogeneous in the water-stress
conditions. The hemeologous groups of wheat were statistically compared with each other for
the characters indicated non homogenous variance using F-test. These comparisons indicated
that 2 Homologous group was more effective in controlling variances observed for grain yield,
harvest index and 1000 seed weight than other hemeol ogous groups. So it can be concluded that
hemeologous grop 2 has the most important role in controlling the variance of yield and its
components.

Keywords: Drought stress, inter-Chromosome variation, Intra Homologous chromosomes
Variations, Substitution lines, Wheat
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