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03,5 sladils Habease Jdoay il oo Sis
Fowogid )d oole e Ll bl g 25 (e 50
SalS Azl jo g wilo a olge Jll als
Tabatabayi et al., ) ol als 5 Slae 5 39
Al goaiS s Gaass cpl 0 (2013
Sl Lals oo s o Slee Spigy e
als pady aleye o sylel ghd 5 S
30 Al o, VIO 9 VAN e A o
5 el Sl 2,5 (] alsd Ll
P Spghe 239wy Gl )b
90 o o |y als o Slae anuily alol> LS
ans Gl (Sis g Sy )]
5 Cdlas Liwly a4 .(Popova et al., 2009)
asls bl (Sadagat and Emam, 2016) sl
sl g 0,8 lee als el (5 Lol lad 4z 51
0y (gloonisS lass 5k Jobous S e ]
5 s Shee alS S isy gl sl
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Shemi et al., ) 555 0 Sy zhw el

&S ausls Lo (Bideshki and Arvin, 2010 )
Jods olS 00g § S mhas (@Lli jo o33l
5 Sy s 4 Yoo el Sl 518
aS Cewl 059 Sk )‘ G.s‘d& é‘j.o 9 ui ).:A_;9J.b.a
S o uibyly iz Jaor i b gills
kel w3y (Jlo slo il cou Judg IS jasls
©25) OS5 aly lhosiS e dal o el
L o g wb,y eSS e o )Ll
LWWAr Jlo as ol glad mls (Vo)
Sroe Jdgls als 5l TR0 Sl
F oo 4 VYAV Lo 4 cad a5 0y 1o )95 4
Sgd oo odalive (Y Jgaz) il yioli8l ws o
5 Cude (Swen hlo Jdg 5 a3ll a5
Olye az 2 a8 conl il 0, Sles L (g o sixe
(e s S b ) 55 iy b IS
J9az) o sales 00938l olS jiiwsid (e
Y
Vo olrez 08, 5l ded)lS sl 5 e
doys A 43S o8, 4 Cad a5 ael Cuvons
i) GSpen B Jgaz) ol plas (il
S ol ol wb, geanSehs gyl
bl Lulps o Ld)lS asls p 5ot
g Sl Sl 0,5 5 Jad LL G JelS
Sl 4 Cand a5 sl sty sl Sigeml>
3,8 pas g dils Hady a6y L_g)l..:.‘:—l &ad
oo (Y Jaaz) wisls olas olidl ws e

Jab Jsb 5 Jedg)lS oasls Sl ko

S p o (25 Lo

S yo by a3 Jgur mls oululy
Pyl el slojless Jl cod Sy e a3l
J9uz) wad s gme wb; gleoaSpelas o
Jls )0 Sy v asls as ols ylis gl (Y
P WYY Jlo 5l asee F ol 4 YYAF
oo (Shed G ulaly (V0 Jg0z) o9
5 alow olawi L Sy s 23l 0 s)l0
(Y Jguz) ol oaalice ails o Slac g o ax g
che pals Yoler o, &5 sl plis mls
& o 85 Sl olaisl sy3 4 1, VL S,
S8l Sl aeys ¥ oagas 425 pgye0 of)
Wy gleanS e das o o (Y Jgo)
o8 5l S ghe el e
OAS 5 el Shgenly 5wl Sl
sh Jols asli e Sy e a3l
(V' Jsoz)

0a=ls g PYL Olgioe dw o SlIA
08 & S LY Oliex o) 0 Sy gl
phs s 45ly )3 Sy it Mg @SS
el 18, cpl )0 98 Ll Glalidl g i S
h Sroghe a3l (Ll ol o &
(Ranjbar and Alavifazel, 2017) s,ls Jlisa
Wb ShosiSe il oy e onl o
A e dsl S ganlz g dsl bl
S jso 4 aiBl Sy maw a3lh
Sl gl gl Sl 51 oolazl
50 a8 ol olié Blge 5 Ol B e Lix g ol
s Sr Sl W 4 e Sl
ik @l ogdee ol Sy ghe a3l
codled oldl Lol Sl Il a5 ol lis

Gl g Festd S e gy,
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LYooz o) ohs pB)l o 5o o Jlopme
O39deReSTn Jgeg S V- AUVE (Sl
Oeon PGk O Ak 0 eal ayped
Celld S 5 VBB iyl codld on YL
wdly polaisl 435 pgy00 o8, 4 w3l ol
SIS gyl sime B gyl Ll 5l 4z 31
aS ol i (SKion Jguzr mls (V1 Jgo2)
L SYBE w3l collad o (sl sine (S
ais odslie wls o Slee g Judg S ali
5 kel w5y S Al Geizes (V J9o)
Srom &S ol las al ) leeaiS e
Gkl alad Lulps )0 VK o3l codld Glse
] Sl 3,15 5 wils sy al ya 4o
W S &5 Sel Censdy sl Ssenls
oS melas )5 pas g S ikl e
olad Liol38l as o YT 9 YO sgus ol jay ol
F9s5e 39 b ol VB (F Jgaz) sl
s posenSly 0 Gy S L g YL
doe 3y 25 ool o oln 5 ol
2 OigepamSly eole Hladke a5 05l e
(Gill and Tuteja, 2010) il ob; lase
Sollad wle Conl (Sen (39008 STy (5958
oy Jlai>l 4y YBLS codled 1A gl jlansTy,
O Lod STy Codled (6l ce yo
Sy oo k5 4 (Ashraf, 2010) wil o suas
ST 5T LS 5 s Sl Sl oS
@ oS ol s 5o e Glais b )
2lr S Joou slml jo &5 WS oo e A

e u-‘-°l-’ Jodo 4 Jal5” (5 Lol jles 4 )
olais] s Lo sbml pas 5 i slse 5 O]
LoolS Ll cnl 5o dayo0 Hlaia 1 w28l
s s Vo sl anyee e oy
ol ol il &5 sl W5 oVl s ls
S p gl plgd amel 0 9 S e Slojew
AV JBg)lS (et &5 oS p 005 e
shoslatwl loy a5 ails (g iy ples wiyls
bl ol o whie Gl Lol o giass
Lindquist et ) l,Ke2 5 comssSad slaaxsl
cusls calls (@l 2005

gl Gl cel (K55 55 b
Cusgaote Js a4y (s £ all g S
e 5l ol 0gs 5l 3l aleerdien sl
(et & St leerS,  pels
Kilic and Yagbasanlar, ) s5,5 oo 89,15
i 6l il oyl al> e s T i (2010
oS i aseioe Lol codls salss oL L gl
sl Siipanly 5 Sl Sl 1 oolir
S G ke Sl sage b Wy e
walSy sals o & i Syl a5l
Ol 4 (Sas a5 llps o sl Sl b
O ol 3l g 00gad Jee glalST Sl SO
4 aS o0 spSolr LSl oy 4 laalass,
S Sl Sl sl oals ()15 4S50k
Sgete o Ju39 15 ) sl 5l (6ol 3,k
Sl oad (Sis bl o g
.(Khan et al., 2003)

L sl oasls Gl b Lyl
o dalpl e ol sbeeaSlan )8

oas «l,l (Habibpor et al., 2016) .,Ke»
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oo 55 5l i 5 JolS s ] Ll o
Qo0 VIO g VOO lime a4y ol iy als ol yy
Vol ean 250 085 59 0 iz s 0D
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SlronsS o 055 ol 0 0ed e
Sl Sgenlr 5 sl Selendle ol o,
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5 St apl Sl 5,5 b St5
B ranpds A Comd Qo0 AV e 4 alls
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5 oy I3l sl IS sy ol s Gl
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g Sl Sl oS oo 51 eolaial (s
Sleal ddlaie (0¥ ez 08, )0 weulSigenl
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2 del Skl Yoo o Sy (5 Jslons
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Table 1- Physical and chemical properties of field’s soil

=) Jbw Depth of S 4wl Organic o sl W,’f” ’a';d 'VE :
Famingyear - sol o Sal PR MBS ECdemd ) (mgkg)  (mgkg)
Clay
1ras-_qy 0-30 Silty 75 0.88 3.92 0.07 10.35 174
IFAY-aA 0-30 gi'fg 7.3 0.91 3.71 0.05 11 180.1

lejl Jlo 93 0 pasS 15 adlllas 350 Slio oS pe il )l 4525 =Y Jga
Table 2- Composite variance analysis of studied traits in wheat in two years of experiment

4> 430
% b ;, Sidem o ydes Al o Sles 0o )0 abcuw Sluxi als 3 139
S.0.V. ‘Sdf) Biological yield  Seed Yield Spikes/m? 1000-grain weight

g;r)‘({;) 1 90.48x 131.2 % 11511 ns 155.28 s

S5 (Jl) 4 2 17 40.1 1431
(Year)*Replication 30 S 640. 3
Irriga«ég":'r g;”)é]e 0 1 6101183 s 4092515 507.2 ns 7620.1 %

J“*ei),':i“" 3 1 921.4 ns 1563.2 s 638.9 ns 21.1ns

ol b S glas

_ 4 15731.6 18044 2961.2 180.3
(Main plots error)
,nls)l Varieties (V) 1 82150804 316450+ 113584+ 634235
Bl Jle YRV 1 1005.1ns 269.9 ns 427.31ns 0.01 ns
oGl s el a5, 1V 1 1604.25 ns 93 ns 384 ns 43.7ns
Skl peiyrelyle e YV 1 3018.4 ns 101.5ns 416.3 ns 70.16 ns
=P s gl 8 11359.1 18039.42 2208.8 135.65
(Sub-plots error)
) GlaoaS i 3 964077 s 2675314 7436235 928,75
Growth regulators (G)
el istvrd 3 8204ns 714.2ns 290.82 ns 16.4 ns
by laoasis rrjg“ *l el 3 2276430ws 825709 157.1 s 1002.3 s
M s leh 3 108170 810.6 ns 198.64 ns 2241
) ‘5“”“;‘/*: g"‘*’ #pL)] 3 1169.11ns 282.2ns 33.75ns 12.2ns
5 ‘5‘““‘”\5 ,?\;'i‘g*"‘s" *J 3 28125ns 500.4 ns 94.03 ns 20.06 ns
iy slrouias wf:\“/ j‘é‘s)' *&l o3 3 303581.24% 1096315 201.8 ns 51.27 ns
oS eudics 0, »:5:-‘5)L37 s Jlw
VHIMAG 3 466.3 ns 628.4 ns 392.5ns 11.83 ns
=P £ oS sl 48 9641.7 6500 1621.01 35.14
(Sub sub plots error)
C.V. (%) &y y ; 7 18.13 9.42 17.40

N 70 las Jloxsl gmhaw jo s cine o 5 4y
ns, * and ** no significant differences, significant at the 5 and 1% probability level, respectively.

# o e e NS
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Y Jous aslol
Table 2- Continued

i Zalio @il azyy Spghw aslls Judg b5 wsls Vel
S.0.V. df Leaf area index Chlorophyll index Catalase
Lo IS5 s P
g (’{T) 1 139" 3.57 104™
IS (Ul
(Year)*Replication 4 0.04 0.19 361
«S)L.'.'.’T S53) ns 5 e
Irrigation regime (1) ! 52 866.3 7501.2
Lt g )bl o235
J f()*'i’ 537) 1 61" 205" 0.28™
hel glow$ sl 4 9.6 54.06 1395
(Main plots error)
o,1 Varieties (V) 1 39.6% 559.2%% 31™
o gle YRV 1 o1 0.04™ 1066™
Pyl w3y IV 1 0.03"™ 11.6™ 154 ™
bl 5ypl el YV 1 1.9 ns 15.64 ns 28.75 ns
=P oS gl 8 451 48.66 102.18
(Sub-plots error)
by 6 |-°°~‘-"-'~5w-:-‘="-3-"’ e s e
Growth regulators (G) 3 60.33 1025.3 5129.76
iy gousss pulass # Jlw
P e 3 0.87"™ 215™ 16.44 ™
Ay sonsoS padass Lol o5 s e
dETEEES Y 3 0.04"™ 922.4 6008.2
Oy eBouceS pukind # 6 Lol 435y 5 Jlw
PR n-;":l*cf) AENSTEN| 3 0.79 ns 168 ns 30.12 ns
oy (g onisS i s el5,l
3 V*GM“ e, 3 014" 03" 265"
Ay goussS pulass s eld )l # Jlw
2N 3 022" 161™ 4501 "™
Oy eBouccS pulisd o8yl # o Lol 4§
36 w-.-i-':/*g %6kl w255 3 0.05 ™ 27 036"
WousoS pudicd ol 4l L..J st Jbw
Ve 3 0.06"° 309" 5205
=P P oS sl 48 1.01 40.11 85.00
(Sub sub plots error)
C.V. (%) & yoais sy - 20 13.19 8.53

TN 5710 s Jliol mhaw ;o jls pae s 5 4 s

gl gae e NS

ns, * and ** no significant differences, significant at the 5 and 1% probability level, respectively.
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Table 3- Mean comparison of traits under year, irrigation regime, cultivars and growth

regulators
S ySlos 3 Slos 39 .
. i Slo o b Rt S iLd
Lo gl uls ' wbo,lse s Judg b5 Catalase
) Biological Seed &0 50 1000- ks "2 it mal
Treatment ) \ . ) . Leaf  Chlorophyll ~ (Unitmg
yield yield Spikes/m grain index Protein)
(kg.ha)  (kg.ha?) weight(g) @rea
index
Year Jlo
2017 14411.1a 4676.2a 431.02 a 36.01a 5a 495a 114.1a
2018 13845b 4215b 42429 a 32.11b 48b 46.63b 103.04a
&l w35
Irrigation regime
b5 ol 14552a  49033a  4300la  37.1l1a 503  513la  90.63b

Full irrigation
Al yo 50 (5 kel ol

Stop s ¢y, 137%4' b 39874b  4253a  31.02b  5a 4482  12652a
irrigation in the stage
of seed filling

Varieties oG,

Chamran 2 vulmez  14350.8a 4728a 442.12a 35.1a 5.15a 50.1a 109.26 a

Karkheh a5 ,s 139(;5- b 416320  41318b  33.03b  4.88b  46.02b  107.74a
oy GUeass pulais
growth regulators
Control  wali 13400.6¢c  3800.2c 402.58 ¢ 30¢c 4.76¢ 42.02¢c 89.08 ¢
| S gonl>
el S 14433.1a 4761.2ab  430.03b  36.21a 5.04ab  51.42a  115.03ab
Jasmonic acid
A"w‘_ il "_LN 14600.5a  4880. 1a 460.2 a 38.03a 5.28a 52.01a 117.16a
Salicylic acid
Gt gL 14081 b joioap  417.8bc 3201b  498b  46.79b 113.1b
Cytokinin 2

il e a0y B Jlaol gl 50 Sils glasels siz ge3] Lawgi o sime S saimoyLid (g B 50 iglite g >
Different letters in each column indicate a significant difference by Duncan's multiple range test at the 5%
probability level.
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Table 4- Mean comparison of traits under interaction of irrigation regime xgrowth regulators

. G
: " s 5132 o3 L "
Skl w2l Ay rodisS plis TOBB’;:I’; Jéﬁflﬁri);;;“ Catalase
Irrigation regime growth regulators : p (Unit.mg?
weight(g) index Protein)
sald 34.13 be 486D 916e
Control
) Sl Sigal 38.04ab 50.7a cd 1035
o5 (5,1 Jasmonic acid
Full irigation Sl Sl 40.1a 51.83a 105.46 cd
Salicylic acid
oS gzl b 36.2 49.47 ab 98.24 d
Cytokinin
sali 31 cd 438¢ 110.06 ¢
~ Control
Ao 0 53 6)lel o sl S gl
. . SO 33.11 be 46.55 b 119.32 ab
Stop ailo ¢y yy, Jasmonic acid
irrigation in the
stage of seed Sl Sl 34.14 be 47.66 b 121.01a
filling Salicylic acid
oS gl 32.05¢ 45.5 be b 116.4
Cytokinin

il e aoy0 B Jlaol o 50 Sils (glasels siz ge3] dawgi o sime S saimo s (gt B 0 iglite g >

Different letters in each column indicate a significant difference by Duncan's multiple range test at the 5%

probability level.

oy sloaiSolas X a8 X (g Lol 03 3l cow Slao Jlize Sl Sl alie =0 Jgaz
Table 5- Mean comparison of traits under interaction of irrigation regimex varietiesxgrowth

regulators
sl w35 Pl sy oS pliis ngl”]}u r'&l?g :b;%
Irrigation regime Varieties growth regulators 10 (Olggl.chaa'%l)le Flfg_g;ﬁ)
Control wals 14293 b 4552 be
Yoo Jasmonic acid vuw! s gowl> 14487 a 4765 a
Chamran 2 Salicylic acid sl SelowaIlo 14528 a 4803 a
Jals g5kl CytoKinin cusus s b 14416 ab 4724 ab
Full irrigation Control wals 14236.6 b 4512 ¢
a5, Jasmonic acid vuw! s gousl> 14343. 1 ab 4603.1b
Karkheh Salicylic acid sl SelowaIlo 14362 ab 4689.7ab
CytoKinin psus gss bw 14301 b 4584 b
Control waLs 13781d 4101 ef
Yol Jasmonic acid sl S gowl> 13962 ¢ 4360.5d
il yo 30 gyl alis Chamran 2 Salicylic a_cu_j Aot S b 14002 ¢ 4402 d
Stop aifs gy CytoKinin s o bw 13940 ¢ 4301 de
irrigation in the Control wals 13703 de 4065 f
stage of seed filling S5 Jasmonic acid sl Swigewls 13852 cd 4237 de
Karkheh Salicylic acid suww! Solowadlo 13901 cd 4252 de
CytoKinin ¢ysus g bw 13812d 4194.1e

il e o y0 B Jlaxs o 50 5Sils (glasels sz ae;] dawgs o cixe BN saimoLis (g M 0 iglite By >

Different letters in each column indicate a significant difference by Duncan's multiple range test at the 5%

probability level.
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Table 6- Step-by-step regression steps for grain yield as a function variable and other traits as
an independent variable

Joo &y ok aBLSI uicie P & ol (g S5 ol yo
Variable added to the model Step-by-step regression step
1 2 3
Constant number <ol sue 482.05 591.22 715.12
Grains/Spikes alcww yo ails slaxs 0.42** 0.73** 0.88**
1000-grain weight als ,13» (39 0.54** 0.67**
SpPikes/M? s po yio 50 aluduw Slaes 0.51**
Explanatory coefficient 67.38 70.23 98.8

w3 e ol |y o sine oy iy 5 Sy Jleiol ol 53 o5 4 ol 4 o5 s el 5
The step-by-step regression coefficients in the last step are significant at the probability levels of 1% (step 1) and
5% (step 2).

Slas ple (Son -V Jgu
Table 7- Correlation between measured traits

% > alcew Sl P HERIREY &15 5138 (439 sl el
Treits GT;n Bij:’ijzl aese 2 ’ 1000-grain I_i;ft;; crj::ﬁ
. 09 Spikes/m? Grains/Spikes ~ Wweight X orophy
yield yield index Il index
Biological yield
0 abcew ooy
o0 pia 0.875%  0.914**
Spikes/m?
e ppdloslaal ) aatan  0910%* 0,033
Grains/Spikes
oyl 039 0.242  0.888**  0.851%%  0.846%*
1000-grain weight
f’*fch“"_”; 0.934**  0.861** 0.752%* 0.821** 0.766**
ear area Inaex
. h“:"”"; “’I“I’ L“(; 0.081%* 0811%%  0704%*  0.799%* 0.741%  0.833%*
orophyll index
St
C”t' | 0.253™  0.870** 0.189" 0.775%* 0.650**  0.802** 0.211
atalase

w% % NS
9 ¢

TN 50 Jloil o )8 ls gne g 0 gine ué oS 4y
ns, *and **: no significant, significant at the 5% and 1% probability levels, respectively.
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Abstract

In order to investigate the effect of growth regulators on grain yield and some
physiological traits of wheat cultivars under irrigation regime, a double split plot
experiment was conducted in a randomized complete block design with three
replications, in the research farm of Ahvaz Islamic Azad University during the cropping
years of 2016-17 and 2017-18. The main factor of irrigation regime in 2 levels included:
irrigation until the end of the season and interruption of irrigation in the stage of seed
filling. Bread wheat cultivars in 2 levels included: Chamran 2 and Durum Karkhe in the
sub-plot and growth regulators in 4 levels included: no growth regulator (control),
jasmonic acid, salicylic acid and cytokinin in the sub-plot. The results of composite
variance analysis showed that the triple interaction of irrigation regime, cultivar and
growth regulators on grain yield and biological yield was significant. The highest seed
yield (4803 kg.ha*) was related to full irrigation treatment and application of salicylic
acid in Chamran 2 variety. Although the grain yield has decreased by 15.5% due to the
interruption of irrigation in the seed filling stage, but the application of salicylic acid
was able to compensate to some extent the negative effect of drought stress on grain
yield. Also, the interaction of drought stress at the end of the season and growth
regulator on thousand seed weight, chlorophyll index, catalase enzyme and leaf area
index was significant. Although drought stress caused a decrease in wheat yield, growth
regulators partially compensated for the decrease in yield caused by drought. In general,
to increase growth and yield in favorable conditions and to reduce losses in stressful
conditions, it is recommended to use salicylic acid regulator in Chamran 2 variety in
Ahvaz region and similar regions in terms of climate.

Key words: 1000-Seed weight, Bread wheat, Catalase, Cytokinin, Jasmonic acid,
Salicylic acid.
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