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1- Relative Water Content

2- Leaf Specific Area


http://dx.doi.org/10.29252/jcb.8.18.64
https://jcb.sanru.ac.ir/article-1-641-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-16 ]

[ DOI: 10.29252/jch.8.18.64 |

## St A oS (o)) 9 Safsledige il lan Jlai o)l paiS pB)l L))

ohy ghw g Jdg)lS padls Clie Jlite gl sl
2 5 5 Yole o Jhsine 7Y aw )3 (35 b Sy
O bl 53 g Jedg)lS el sl 5l el o)l bl
5 "y qu> FRIRSTALY Plﬁ)l u;):u9nan L_?).j 0}59 C.‘a—.m LS‘)“.’
e 95k P8 Sy o o sl Jo5 )bl Laul
9 gy LSS JBg)lS padls (i 15 5
bulyd 3 s Gl sy 1) polie cp e psS
92 ol sl e o i ka5 5 o2 0, < JolS (sl
St @l rrpe AL 1) plie (S e
cos &l 5 Sles 9 Sy ofg v o )b 5 ik
2 @bl Jee) o gl (Sas i bl
dg2y (Suid i laulyd cov Jdg)lS Gl (ialS )90
(V5) 3,

B Jdo)lS (lie &5 canl 0ad ()15 oizen
b L) g (Sutd 5 Cod Jorie  (olus
ool ity ol pB) sl o ol G228 3o s
CoS S ofag g 53 Jgens Gl 0> )b 51 (F4)
Oy o Cawd Sl 18U Csl (e (Sutd i Ll
5 ool Ml Sy aw pall b oawlie Sy
P Syokg g Gl S wmal JLBI (V) of)Sen
5 Ll b sl 1 5 sl (s (S5 5
Canl 800 Sy SiiS (yjg 40 Ll piner 8l sl
calies il b g ubl is slge il j) Lsb
iz glagis 4 gl (V) w3l (Joke ol
5 oSt oty Wl Sl b gl (S (laee
Sl 3 e g () b @S LS 0 Gddon
Wy Gy & & sl Gjoul ol > S (laaisl
008 IS (FA) oYoee 5 o5 (TFOA) 29d00
2l oden by e (i lalpd cos als
Oon i GRIB (e Mad e gead Ll
o ()1 5o pliie o3 (sgw jl (Suis s Bl
(YR

S 1y olS 53 g sy (BY) )lSen 5 oS
2l 298 15 )bl Sl S sl (e (Lol Sl
SgeaS A5 g989 5l M ol Ol Jdne Gl g il
e )3 (80) Gl 5 U5 035 ()1 ) eSO
9 OAan gohw (o8 00> iS5 (S 5 Cod bgw
gk (el 3 3 2929 (Stuses ey Joodi ol
slp 0B 3 o8y Jlite Sy pB)) o g Oliee gl
G5 cpl > o ol Gl 9 (V Jgi2) 292 Jlogtee ]
sz g () JS8) c8l Il (S 15 b cos
g5 iyl Ghagly > G5 gl Sl b oS
ol e b o8y Jlite Jl e 4y (g <l 2al38l g
g ols Lulyd 93 30 50 g8 luSG Byl 4 55 il

g e PB4 baye odgn Olise Joluo o Siis 15
iy A G5 g dals bl o ol Sl g el

(N JS3) 392 255 9 )l 9065 9 Toloo pB)l 4 bgiye

ol 2 938l 5 oo )1 e 5B o8l b
Slio (5:Sle & 15 b e Jlo b clio 81 ),y
ol ) clio opl ol e 89y Jlo 95 Gln
() Jgiz) wmd 00
Oole Ol e
9V Jose 3 paiS Pl (SUSgdpnd Cliv (Sle
oli8l i Ccov S sl Ll i odly i Y IS
3y90 pS P 3 8l il Jidg IS il jgld o
2o JibsslS il 5 Sy o> gl anllas
Yobe g nsS pB)) & bgpe il 5l J8 (Suts o
9 Sp o> (e jlidin g Ok pB)l 457 Jl> 53 39,
5 €05 1y g ls pilaygls a8 iy 5 p6)
g e (Sumpd Cas g3 cpl K05 Byl sy Ll
5 dash 06 b i g seld blud cod (gyld dxe
co il Jdg)ls pleygh g Sy ol & Jb
b llus 50 o o (g dre Cute 5 (ble (Siuupa
(OY) o hler o gy (F Jgso) woby olis als > Sles
5l usw“o O g 0D d)LﬁT Lu‘jw’ O LS)b@*" Qsl!ﬁ
pAS pByl oS Jb j0 winyel cusddy Sy sled Hs
&S Slals a8 wleals lis e g0 b bz cuglas
Ll Yl ftwed e )by (5,18 Sy sled
Sy gled o SblS o oS giuwsd oy K Bk
3 (VW) wal e islisl 5 b lgi e 25yly (g 5L
oS pilasgls o 52,5 155 55 (8) ComsSig) 5
Gl e o ol ials Ol gueS i byl oo
alie adllae oyl jd oad odmlive by S uiluygls yoss
Wb opfize (Bp g et )l o)
Cawo oyl e 5 09 o gize _dl Sy iy w8y Jlate
() sz)gabw.mlfwl)lkpu&»wm
OBy S S Pyl sl Sy o O (Slgme Jol>
2 s ol e s JelS ol ks 5 5
Cao cpl @Sl &8 Jb o as ool (Sid (is byls
9 09y Sly g ald Laalpd 53 85 Y lhe pB)) (4l
(V) S g jlogS () JSb) Sl Comddy 55 Cod
MBSl 29SS oyma )3 ol aSilej )8 )18
Jols ‘uSwo O b 8 0 Sy s O L5|9I>u:
e 2l Slge o )3 g 350 or 4 LS O
SIS () s o2l Sy ol Jpuily 5 Sy
Gl DgmeS’ LIS 4 Jooxie plB)l a5 e 0 Ll dasie
Pl &) Cond S gy oo O Sl bais )3 oYL LUl
a8 sl el (FY) o, en 5 alasls (YY) 6, ol
Sy o ol lgire puiS o (Sid i Gilidl
Pyl g Bl cos 3] e ialS cpl (Jg b oo LialS
C.sL.s O'i‘ 5,05 ‘5)3\11.3 ;?)_1 oy ;'J dl)bu: );Jw
b ol saSuol o (F5) s¥og 5 pMSiiw s alie


http://dx.doi.org/10.29252/jcb.8.18.64
https://jcb.sanru.ac.ir/article-1-641-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-12-16 ]

[ DOI: 10.29252/jch.8.18.64 ]

il 5 8 (St 5 Ll )3 0l piS asdllae 5y90 Sl S ye 135 ) Jodo
Table 1. Combined analysis of the studied traits of spring wheat under drought stress before booting stage

Olagye (1 Sko
b Jobo By SS9 Sy )] ol Sty < e Odon Ol S ok g 9/\ dbbf Jebo)ls padls WFJ”E Srule whle et el
. . . - =x . Sr . Sl .
Va/s-y YV-/F¥D FYYARM -ovY VIAYY ARAY fevenen ) YEYSITSY £r/AYA <-4 YAVYD ) Jus
ooV ova -INAY e ooy N NIEVE <IvvE ¥y VEXY YA 5 /)85
yaa/ary’” VOVEAR v WivA” Wi virm” Neefary” walvy” 2 oA wee/ovA” ) A
oleey VPN oloxy YIAVXY- T o[+ ofeeeyef ofonnens \ Y/ Ny /- £Y £loexy. AL \ ot Jlo
-[\A YV N ofeey ofeey AY VALY -IVEA Y Avaxy. -Ivs¥ 5 s
s wory” Yvs/y s v hes” <Javs” ALy SYVIYYY fe5¥ e N i 5
Vs -Ivvs YAV N oY oA fosones ) WIVEY N oee vy A5 \ Jsx o8,
ooy frxay’” ovieAY -y A A s vanay viavR” RN v/-a) S X b,
P -YsY VISV A A A deoene ) SIsvE <[5 rsxy. <IYTA W Jlox S X o8,
¥ \IYYS va/rva o[-FA R AN ADY/FAF a/-\v .59 ofeeevy vivY YYA s
5Iy- N-of /A Va/oa VIvs visy visa Y Y/-f viv- ols- () Sl gy
ileo 2N 5 70 Jlois o )3 (g3 oo i 4 5
V Jods ol
Table 1. continued
Slayye (5ke
s 5 Shos ey O gl b e R ah, gy s b sppame SV St e
bt Sy Ly Sy
o5 FIVE R ) Xy vay” /0" Y/RAY NS fa/ves eI Ay ) Jo
Y/-PY WY YA /ory ol o/son” -¥f NAESN <I¥YYa SR /ray 5 RS
YE-Fost aryhay’” yar.my yrvieo VSN var/A” oy’ YAVIVOA™ vaav/avy” YA+ AWAYRVYA \ i
v SVSYS AN %y -/¥o <%0 Y ofeey -Jexs ofeee -1aYA \ S s
AR v-/0%0 VIAYS ¥y YIV-A sV R oJof FY 1N-A sy 5 s
YFvE avves”™ Wt vo/ane” var” velovs A vinox” A veloar sevor” S o5
-528 /LAY vIvaY 1%y V/OAA 2 IN¥Y I5AY /a3 sIvos /sy 5 b x o3,
Vo \$l-00 sovar’” v/ars ¥/-0v Yiva” -\E VAT YIVVE YI500 AWAY it LT X o)
-ISYA vIY-¥ WYY 1%y \ave VESY B 2105V Y/AYY NYYA vrivey” it Jlox a5 % o8,
YIYAA UASY /- 5¥ \SYD \IEAS VEW -I¥50 -IYA¥ Yy alova W YYA s
Y#IAD N WIVE /oy YY/IvY Y /v \ARY W N-¥ VYR () &5 gy

A8be AV g 7 Jlein] s 53 (gy5 dme s 5 4 FF ¥

A

Hbarmer (o2 5997 €57 [ @y oo vy 97D QAL


http://dx.doi.org/10.29252/jcb.8.18.64
https://jcb.sanru.ac.ir/article-1-641-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-16 ]

[ DOI: 10.29252/jch.8.18.64 |

A S5 5 o o 5 Seigshign S Slio s ol £ 4B b3

G5 38 (FR) ohes 5 ()98 bbor LR ()l e
b o Shals

O Sz glas &S ol L il ly 430 ol
)13 3929 ady) 4 bgipe Slio jlai I (iS5 zshaw 5 pB)
O 9 Ay S Slio (gl 08, > a5 blie ST
Ly 5 255 pB)l () Jgaz) o Jboime ady, Sis
sy Joo Joli (shaey Clic (sly 1y polie i
Job el polie JBlis aizils ay, b o ady, poe
bgye aday w2 ly olow 5 )l pB)) 4 bgsjo 4ty
(5 5 205 bl 3 aley S cuyiie (Y Jgia) o9
S>3 g oo 5 i PB4 by cui 4
dyy SIS b9 slp il 3l 5l 4 G5 lalyd 5
29 295 9 Yobe pByl & aald Lalpd ) olie oy it
OopieS a8 b > sy 3l by g pgS A i baylyd
Lyl 5 sty olabe plyl 4 bayye o oyl olis
S O nired S G5 kb 3 Ll 5 sl 5 Sald
S Al o (15 bl d o aily 5)Sles b Glaw oyl
lads &S ady; olas 1 yum by 3939 (o) pme g Cute
9 obS (luds 5 ol Cundg oaS S i (ke
A1 55 ClgeeS i 4 )5k Glit e S S
P890 SR (A) 298 g (2l alS
& oS mre lipl 5l ol 35S (25 4 gl 5 Ay
ol 83 51 jnt odlizul oly ady, Job Sl )58
Gl 2l (s & ddy) ()9 Cad gy > (Rl B
18 > ©glds (AL Syl e (B o (S
A5 (1) Jlzeol 5 Sl S5 By 51adl L e
8y s FURRVOS dl{;‘ f,\.lf pﬁlio P@)‘ S J.S.D)f
) Boe g Malaion Aoy Do |y 395 (imgid Ay ]
9 OB pleis Orized b (gpide Ay dA g e
Jro (Siglghrge Clao Sy amil bl (00) ) Ken
2 Ady) o g 2lep S 4 ) Cand Ay gl
byl s coo a3 Slas b b bne g Cute (Siupd piS
Syl Sl

OB sk g Pl sl il g Jgie b
7 sl mdaw 55 0,8les (linl g 3,8 kes Slan (4ly
dod (sly 08y 9 A5 Om Bl Sl ized D2 I xe
Ok () J9a2) S92 sbgme Al a0y e Clio
Ao ) & a5 gy 40 dliw dlaed gy by 5,Sles
2 Al iy Cho Gl Bl (Sle 9V S5 5
oS ot Olas ded Cul sl oy flis ¥ el
3 () S 5 T o) sl ials il 5] 6 Stk
Al Sl yje ials 5l iy aliw jo @l slass > als

U5 Jueily ialS 0 i S5 25 S0 Sb
SVIVO 4 anls Lyl > Sl VYA I Sy o
Sy cnizen (7 Jpiz) 13 105 Lalyd o JSbiSe
ol oob cuwd jl Lials g Jole ol bas caa )5 (45wl
ol Lcal hals SVaY 4 KL VY.l
sl @il Sy el Josily 5 Sy ol Jeily
uwu‘éwwbuwblyﬂi&a@ol’sdb
ey o ) o8 05 Gl 5 (1) S50
Jlid baas &4 e oS L;}A:»I Sl ials” (YY) W)l
e g olBl Bkl Yo 350 Sy ey
(W) 2585 o @i (LS sl 3 Jobre (lasSes
9 255 pB)l il Juily 5 Sy Of Jeuily caa
Pyl a8 Jb p> sy )b{pﬂ Candy Cpyie 5l Volae
e g bk P8l 9 S ol Jeily oy ok 5 e
S Orizen AL ) (Gewl Jrdly (a8
b (om0l Sl  Sised o5 Jb 13 gy )by jxo 9 Cute
dgu y0 Gz g i iS5 dald byl yd 90 Cod 2, Sles
(¥ o)
3y90 P35 P8l (3 ine gl uil)ly & o gl
{1 Jsi) oy ol Sojlsyze lio 4 (51 1 adlas
eyl Jlade a8 ob s Sl clnlis Kb Byb
yoob dos dlawl Wy Aoy ol W SiS y5g g
Joiz) Conl aly ol 5 (b )3 i b 5 455
Lulyd 53 gy w8y 2 yre(gSle FY/N b (o5 Laulyd
W S iy lp S I 3 0y e S5 gLl
Om Ebsixe g Cute (e oud )3 D9 pile (g,
Wald g i Lulyd 93 8 5> Loy SUS (g 9 B2 £l
90 ;2 ;0 &b DSlee b oyl (Siwspd Lol ol cuwsey
Mg g b Jsbo Sl (¥ Jgiz) 392 ) ixe e Laulys
9 255 9 Vol pB)l 4y boyjo camlds Lasld 53 59y )3 aoxiy
Mo (p S a5 Jb 3 g pS @ bgipe (IS laalyd
9 5ke 9 2l Lulyd )3 Skt 5 Glabw pB)l 4 Clic
ui)..w; (opl poogMe b gle i bls o jluiy
O S 9 Tolhe g 208 pBl ]y w592 )3 595l oy Slass
St | Jol> ol b gmls cplaindly Hley 5 jlidy |y
L ol pl  Sed uopd Cubb calls Olas oyl
(¥ Joi) 590 )b pixe g o byl yis 90 y2 yd aily 5 Sloe
slaggeg 8 W38 plge (7) ohles 5 Jb
O 4 gl olen plail ;0 ABA pulas by eniiS pulais
g g, Sl sy By 4 45 Ngd o Mg Ol dgueS
5 (17) (sl 5 b8 393 o o by inlS
95 2 > =i 9 (Seidedree Slao b bls)l 1) pelie
Mo upen 58 G (S5 5 5 ks lal,d
a5 wzsly bl (V) o)Ken g Ygolol iolejl ol guls
sy (s 5 cov puS pB)l &y eld))


http://dx.doi.org/10.29252/jcb.8.18.64
https://jcb.sanru.ac.ir/article-1-641-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-16 ]

[ DOI: 10.29252/jch.8.18.64 |

5

WAB bl VA 0yl /i j bl asliingl
sl VA s3less [zt Sl /ely; lS oMol asliingsy

g wiodls olaizl o @ o g Bl e ST el
Ot 9 Jedg S (il jgld g il Jl5a (359 0 S
)agw@ﬁjljmloljjﬁ@yu
Tl onss bl cole jo Wog (Sl Lins 0>
285 sl p)lez 09,5 50 Subogye g bys wIBSS
sils 1y el YL wlae ST Gl &S
Slp ¥ S b (V Jouzr 9 ¥ 5 ) sla )
WS SW e pB)l (Sas s Llyd
B Sa 098 03 815 g By oS ST elgye
APl g B SiS (g g i) sl 5w S
s 5 aallie s g0 lic a5 5 VU Ly IS
it Jorita s ol 5 oy 5 4 s
ot ol s ] Bl pss 098 50 isd e
Slas amd S L8 ) g plabew ity ol
als ol 5 Gy Olies oS (o o lyime Sl
ady Sl g sl gelbe Cundy alin o
5 il osllasl lns Comdg oad ) Slio
A e des 68, Glyiea 1) lagl oy
SIESE Fole s Bl ol pgu algs 088
el o icmlie Gls &5 3 2sS g Sudg e
Loelbl ol Oleiee g wog olio 251 L
5, il i ) b8 i ol 5 e
Jo &l sl o Glaw ads o)l Blas b sl
adllas 3,90 13, (il s e 059 5 aliw
R ez 055 0 2l g om oS de 5 Cod
(V Jgoz 5 ¥ g ) sladscs) co 8
ety e oSl Slalie @i Gk »
Oiwghacl g g8 adllhe 090 Slio L5 Ll
SSkes b Slio (Kiwpd (poud 53 il sle 08,
s oo o Slae gliz! o 5l as ol flid asls
Lalyd g0 50 50 5039 0 Shee Sli2l (n Fpte K592 )
st b1y (S (s S 25 5 s
Slabes 4o g0y, @ axgs Lol lid wls
Lo plin 35505 5 ) o] 39neS 55
Slie 2Tl )l oyt ghls &5 cdog e
OlFien &5 8,5 5118 05,5 G )0 cisg: aslllae o )50
ezt 05 (B Jomio ol Glyie a1 L]
Sl pomb o8yl adllae 3550 Slao 25158l od)
il 1) oy ol Glgiee &5 Sl BBl Lo
Ol bty pB)l ed jo )5l el o3,
ol o8l ez 08, cnl 5l o g Gl (0,
Bl 3580 Sleiiay ggezme ;5 o adlllas 59
Jasol by Wed citS i jebay b oot
D5 ol (gaaz 515 olus a1 L sl ) B

o dliw (> @b olaws g &b Hlia 5e o (Suped g
D9 Bk Gl g by e 5 s
2 aloSles b lulyd 93 50 53 &l jl5n )y (SKwen
(F Jgis) sel camday Yo gxe g cute 4V Jlein] mdaw
oSy 0 NN o dis o ab ol Olps dlb
P by P VL (S 5 b cod cuddgye
by e ie aely &S Jbb () JSS) dg dald bl s
Ly> 98y 5 )5 YYIVY B (b 03 )3 )5 YOIVY (e
Flite Sl g (Y Jgia) 9 puite (A5 ke Lawgis
aly 5, Slos 5 oy ) dliw 2w Olas (gly o8, Hd i
duwlio SBlas (15 g dald zolaw (gly pB)l oyl xe
& by b o Slas 5 &g ;0 alius Sy piley A5
O balpd 3 SBSS g pgS g aald Laulyd )3 psS o5,
L clao pl jlde cpyieS e g Glabw o J )3 09
P2l olie gl Pl jliin o ke g als Llps
Lyt <o sl 2 opdle () JS5) sty (53 bulyd
a5 |y (Staed sty s 3,Skee 5 5 a0l
Sl (it dye 4 o cutl Sy ) i
(¥ Jgsa) wil gy 50 alinw daw ol dalllae )3 5,Shes
03,5 GBI (YY) hlSen g 018 5 (W) l)Sen 5 o
ol (Sas 5 Gl (b s paS Al e g oS
oher g S55b 03l 5 (YY) hlSen 5 a5 b e
S A S sl bl puS syl adlls s (V0
2 ol ol g 3980 g ) Al Bas il 4 e
(%) Lgmol ccnl » oMo Canl jieS' 5 Jecdia ¢l
it sl g alls 3o (g0 (5l g Cute (Stunen
oS ol 035 )5S K03 B 3 12,8 LIS |, 45 5o
g doliiw s oy dlus iy lia y5e bl aslis
2 28kee 59, 1) b e paS 3 Sy S2S
039 9 e )3 & (g el Jobo g (St 5 bl
Collas Lulyd 53 3 Slas g9y |y b (i S StS
OoSke awnlis zols 5l eolatwl b ggeze )0 (VA) W)l
Mg 5 0By adlae 3y Clio Al Gl
O (b 2 ]y Camdg (ppogash 5 o poglhs cui i
bl it dls o 1 8 o Jlee!  Siis
Sladgs 4y

Bl ladss a5l Jol> pl g0
55 2 50 055 ez 4 oad bl Slas ulul
Lulpd )3 08 el (S 5 g sals Llyd
5334 1055y ol o oSl o) (Y IS5 sl
@lyls 5 08,5 518 Jol 09,3 50 (pds, 5 S)l5 50 « 5]
g Yl alaw jo ails dlaws g gy Siis (59 Aig glas )
pB)) poo 05,5 )3 g (maly S o 2l lyine
Shs 45 05 )5 o 5 olole olin ity
adlas 5,00 Slaw &S1 gl Collae polas J8los
ety S e a5 ol 45 Jlo 45 g
33 gunns r:ls)l ‘) Pgw 03; aosls Yo LW Slauss )


http://dx.doi.org/10.29252/jcb.8.18.64
https://jcb.sanru.ac.ir/article-1-641-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-12-16 ]

[ DOI: 10.29252/jch.8.18.64 ]

O g bawgle )3 adllae 3)90 Slao jlai o)l puiS P (Sile duolie YV Jouo
Table 2. Mean comparison of spring wheat cultivars for the studied traits in moderate of stress levels
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Table 3. Comparison the mean levels of drought stressfor studied traits
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Table 4. Correlation between grain yield and other studied traits of spring wheat in control conditions (below the main diagonal) and drought conditions (above the main diagonal)
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Figure 2. Dendrogram of spring wheat cultivars based on studied traits using Ward's method and cutting by
discriminant function under control conditions
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Figure 3. Dendrogram of spring wheat cultivars based on studied traits using Ward's method and cutting by
discriminant function under stress conditions
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Abstract

For evauation of the reaction twenty of spring wheat cultivars under complete irrigation
(control) and drou?ht stress condition starting before booting stage, an experiment was
conducted in split plot basis of Randomized Complete Block Design with 4 replications in two
cropping years (2010-2011 and 2011-2012) in research farm of Agriculture Faculty, University
of Tabriz. The results of variance analysis of traits were showed significant difference between
stress levels and between cultivars for all studied traits. Stress cause to significantly decrease of
grain yield, yield components, plant height and other morphological traits. Also, values of
physiological traits have decreased under drought stress and this decrease was not similar for all
cultivars. Further, quantitative amounts of root traits were increased for plant defense apposite
to drought stress and this increase was more in tolerant cultivars than others. On the other hand,
assessment of correlation coefficients between traits was showed that grain yield had the highest
positive and significant correlation with number of spike peédplant_ under control and drought
stress conditions. Also, dendrogram of cluster analysis grouped cultivars into four groups under
both of control and drought stress conditions. According to achieved results of mean
comparisons and cluster andysis, Kavir, Niknghad, Darya, Moghan3 and Marvdasht were the
most tolerant cultivars and Bahar was the most sensitive cultivar. So, it seems that these tolerant
cultivars are suitable for direct culture in farm that has limitation for irrigation during end of
growth period.
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