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Evaluation of terminal heat stress tolerance in spring bread wheat cultivars in
Ahwaz conditions
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Table 1. Monthly minimum and maximum mean temperatures during wheat growth duration in Ahwaz in
two years (2007-2008 and 2008-2009)

2007-2008 \YAS-AV 2008-2009 \YAV-AA
Sl Sk A Sk Sl S A S
Month ...  Mean of Min. (°C)  Mean of Max. (°C)  Mean of Min. (°C)  Mean of Max. (°C)
Nov. oLt 10.41 31.72 13.00 27.68
Dec. 55T 6.63 21.95 7.24 21.55
Jan. ©3 3.37 15.28 3.69 18.41
Feb. oo 6.43 18.31 9.01 20.78
Mar. N 7.85 25.56 10.37 24.56
Apr. sy 14.75 32.86 13.18 27.68
May coigus) 20.02 38.68 20.64 37.28
Jun. sls 5 23.44 43.26 24.75 43.95
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Fig. 1. Monthly mean temperatures during wheat growth duration in Ahwaz in two years
(2007-2008 and 2008-2009)
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Table 2. Plant characteristics of 20 spring bread wheat cultivars

6l 5 Shee 5 55La 4 glisl
5 $ls 558 0 Avg. of grain Plant height S Ay
Cultivar 1000 grain wt. yield (k.ha?) (cm) Maturity
Kauz"s" &S 36 6300 90 Early 2353
Arvand 1 Lyl 46 4500 105 Medium early ;355 4o
Debeira A+-IA 37 4800 103 Medium early ;355 4o
Star Sl 45 4800 102 Late apd
Inia 66 7% Ll 39 5000 105 Early 2353
Bolani N 42 3500 113 Late apd
Bayat ol 38 5000 95 Medium early ;355 4as
Pishtaz Slie 45 7400 92 Medium early ;355 4as
Atila O o 39 6200 95 Early 335
Chenab70 v. ots 38 5100 97 Early 2353
Darab2 v iy 38 5900 93 Early 2353
Dez 39 38 6200 90 Early o335
Roshan ReT3) 46 4000 115 Late apd
Shoeleh das 43 3000 115 Late R
Seri82 KAYH 38 6300 91 Early o335
Kavir Y 38 6300 93 Early 2353
Maroon Ol 40 3100 94 Early 385
Hamoon Ogala 43 6400 98 Medium early ;355 4o
Hirmand . 37 5500 100 Early 2353
Vee/Nac Sk s 38 5600 90 Early 2353
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Table 3. Combined analysis of plant characteristics of 20 spring bread wheat cultivars in four sowing dates in Ahwaz

MS) ol o xSk

a5 als sl

o131 a5 e a3 di sl No. of 4l 58 O3 als 5 Sles i osle Sl atls

S.0.V PR d.f No. of Spike.m™ Grain.spike™ 1000 grain wt. Grain yield Biological yield Harvest index
Year Ju 1 18463.6™ 4.2" 82.7** 2.90%* 3.07** 0.01065**
Year (block) (&S5 L 2 1362.3 0.9 3.2 0.03 0.07 0.00005
Sowing date i 3 1382353.6™ 6910.17 9447.3™ 499.81™ 2346.47" 0.22446™
YearxSowing date S A x Il 3 319.5™ 2.1 0.1" 0.02" 0.06" 0.00069"
YearxSowing date (Block) (", cslS 4y ,bx L 6 270.2 0.9 0.8 0.13 0.50 0.00008
Cultivar 5 19 35579.8" 280.5™ 246.6” 2.89” 24.40™ 0.03122"
Cultivar (Block) (54 o, 38 511.3 0.9 0.7 0.05 0.27 0.00016
Sowing datexCultivar XS 57 9906.6™ 38.4™ 285" 1.56™ 7.157 0.00375™
Sowing datexCultivar (block) (5 5b) o5 xS 4 )6 114 2494 0.6 0.7 0.03 0.22 0.00008
YearxCultivar Wl 19 228.9™ 0.4" 0.2" 0.02" 0.03" 0.00031"
YearxCultivar (Block) (&5 5h) o3 L 38 259.8 0.8 0.9 0.05 0.30 0.00011
YearxSowing datexCultivar 32215 & bxJ 57 84.3™ 0.6™ 0.2" 0.01" 0.03" 0.00015"
Error st 114 269.2 0.5 0.8 0.05 0.31 0.00011
ns: Non-significant Sl gma NS

*and **: Significant at 5% and 1% probability levels, respectively

Mﬁiﬁ;@dh}\cﬁuﬁ)bw%;g#*}*
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Table 4. Mean comparisons of plant characteristics of 20 spring bread wheat cultivars in two years

(2007-2008 and 2008-2009) in Ahwaz

ey aliw sluws HES\FENET) als s Shae e osle Clls el
Year Ju o aw s als sl 1000 grainwt.  Grainyield  Biological yield Harvest index
Spike.m?  Grain.spike™ (9) (kg.ha™ (kg.ha™ (%)
2007-2008 \rAs-\YAY 383.1a 39.5a 35.1b 4236b 11940b 34.5b
2008-2009 \YAV-1YAA 395.5a 39.7a 35.9a 4392a 12100a 35.4a

5l 813 e gl oy gty ez a5 LSD 05037 (olal s cdiean &5 e (o5 > 51;l:6$ua§29 O s A 3
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using LSD Test
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Table 5. Mean comparisons of plant characteristics of 20 spring bread wheat cultivars in four sowing dates

(2007-2008 and 2008-2009) in Ahwaz

ey aliw slaws LIRS ST NP @y s Shae it o3l Cals el
Bl G o alow s 4ls sl 1000 grainwt.  Grain yield Biological yield Harvest index
Sowing date Spikeem?  Grain.spike™ ) (kg.ha™) (kg.ha™) (%)
Nov.,6  oLTye 485.4a 41.6b 44.5a 5547b 15421a 36.1b
Dec.,6 3T 463.0b 48.9a 41.3b 6049a 15156a 40.1a
Jan., 5 310 356.6¢ 37.1c 30.7c 3906¢ 11573b 33.8¢c
Feb., 4 g0 252.1d 30.9d 25.6d 1755d 5932¢ 29.8d

L, gyl gae Doyl Aoy mit JL.,.:;-ICL.‘J: LSD Osn3T bl elzd &7 i o g L;bl:naf&l.h&iil.f Ot Ay
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using LSD Test
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Table 6. Mean comparisons of plant characteristics of 20 spring bread wheat cultivars in two years (2007-

2008 and 2008-2009) in Ahwaz

5 dhitw slias <l 4138 O @l s Shae ¢St osle Cils  jesls
Nty £ e alw s als sl 1000 grainwt.  Grain yield Biological yield Harvest index
Wheat cultivars ~ Spike.m?  Grain.spike™ (9 (kg.ha™) (kg.ha™) (%)
Atrak 413.8c 44.6b 3091 4280cd 10979h 38.2bc
Arvand 1 449.0b 34.11 39.2c 4596b 12950c 34.7hij
S-80-18 389.5de 38.1i 33.1ij 4320c 11013h 38.1bc
Star 331.8i 40.8fg 39.8b 4332c 12004e 33.9kl
Inia 66 404.0c 41.2f 32.8 3663i 10458i 34.1jkl
Bolani 355.7gh 38.0i 37.2f 4103efg 13138bc 29.4m
Bayat 414.7c 42.2e 35.69 4945a 13050c 36.5e
Pishtaz 406.1c 35.3k 37.8e 4523b 11758ef 37.7cd
Chamran 444.7c 40.7fg 33.3ij 5020a 12913c 37.3d
Chenab 70 359.2g 39.5h 35.99 4172de 11825¢f 35.0ghi
Darab 2 386.6¢ 40.8fg 33.5i 4006fg 11871h 36.0ef
Dez 355.5gh 45.4a 31.9k 4523b 10546i 42.2a
Roshan 402.6¢d 35.4k 39.1c 4008fg 14021a 27.2n
Shoeleh 473.7a 3441 30.3m 3833h 13404b 27.9n
Falat 354.3gh 41.1f 33.5i 4319c 11542fg 35.5fg
Kavir 373.1f 43.9c 34.7h 4328c 12492d 3341
Maroon 345.8h 36.7j 40.4a 3967gh 113889 34.4ijk
Hamoon 359.7g 36.6j 38.5d 4139def 11604fg 33.9kI
Hirmand 354.1gh 43.2d 39.5bc 4553b 12525d 35.4fgh
Veery/Nac 411.7c 40.39 33.4i 4652b 11921e 38.4b
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using LSD Test

ar

,'\(l,\sﬂﬁg:guﬂdu,wlﬁd”;w
S PEgRPNIE <’,\_;f Pl (sl S (glagm b
sl Janll oSe (sl Lo U S
4 ole,3T V0 wK@)UJf,ng,QMB
el 51 Al (1 py nlin Loyl sl


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.2.1.0
http://agrobreedjournal.ir/article-1-176-en.html

[ Downloaded from agrobreedjournal .ir on 2026-07-05 ]

[ DOR: 20.1001.1.15625540.1389.12.2.1.0 ]

o
4{,&Jstsow@ud\.gﬁ,uuoﬁmy”
jgﬁufu)ld\ﬁ)wouj&juu&@u
(el 3TN0 ¢ 5 o)l (6l 5 OLT VD oy 2
P Jeb sl b S A iy b 4 i
bgsdse ol bl ol st 4l > Shes 5 ool
Radmehr ) o, 5 gesly bw o.u»d'z,\f@t;

Syls Calkas (etal., 1996

i e 3 Ses 0 YL (LT Jle 53 58 55 o9
5 ebas 5 Ll OF (n 72a8 5 03,5 Ol o o3
(b ss (Y pBol o3 Jlu 45 8 sl Gl Ol
33V Jads) wus wlsl T 4 55 kel 5 YOIl
agé)u,acu,t¢w>ﬁwdﬁsdu,>,ﬁ
wsé,ud\ﬁsmw.\g(w\a)ptﬁ
Dol pbol & by po s Shes o 5VL o 53 2 5o
LT @ 55 S 5l s dle 5o a8 55 Lis)l 5 ST
(OB el 4 ae 5, Shas o S 5 A SLS

Saal 53 SIS b Jler 3 o)l OL pS 43, Y 6y s Slas Kk duglin -V Jgd

Table 7. Mean comparisons of grain yield of 20 spring bread wheat cultivars in four sowing dates in Ahwaz

Grain yield (kg.ha™) Gisia s €48 wls 5 Shas

2006-2007 \¥AS-\YAV

2008-2009 \FAV-\YAA

rxffw oLT Yo 53T ©>\0 e 10 oLT Yo 53T ©>\0 e 10
Wheat cultivars Nov., 6 Dec., 6 Jan., 5 Feb., 4 Nov., 6 Dec., 6 Jan., 5 Feb., 4
Atrak 4900ef 5813ef 4054de 1949bc 5054fg 6001fgh 4240abc  2228abc
Arvand 1 5250d 6531bc 4152cd 2088ab 5396def 6746bc 4352ab 2258ab
S-80-18 5427cd 6148cd 3801ef 1666de  5552cde  6178defg  3950bcd 1776d
Star 6554a 5770fg 3539fg 1252f 6782a 5858ghi 3563def 1338e
Inia 66 44449 4521h 3265h 1731cde 4556h 5015j 3849cde 1922d
Bolani 6517a 5449fg 2572i 1536e 6741a 5562i 26889 1759d
Bayat 6343a 6766ab 4456ab 1855bcd 6477a 7069ab 4638a 1953cd
Pishtaz 5453cd 6456bc 4343abc 1586e 5580cde 6499cde 4524a 1741d
Chamran 6355a 7039a 4516a 1853bcd 6470a 7254a 4585a 2018bcd
Chenab 70 5230d 5943de 3471gh 1756¢de 5478cde 6105efg 3543def 1853d
Darab 2 4641fg 53349 4144cd 1575e 4770gh 5452i 4388ab 1747d
Dez 5461cd 6469bc 4243bcd 1740cde  5490cde 6564cd 4262abc 1656d
Roshan 5906b 53249 3208h 1236f 6027b 5671hi 3352f 1205e
Shoeleh 5376cd 4655h 3336gh 1659de 5800bc 4688j 3384ef 1764d
Falat 5229d 6345bcd  4270abcd 1219f 5331lef  6414cdef  4354ab 1391e
Kavir 5679bc 6446bc 3239h 1761cde 5755bcd 6586¢d 3317f 1840d
Maroon 4675fg 4703h 3745f 2222a 4753gh 5445i 3872cd 2322d
Hamoon 5216de 6424bc 3458gh 1243f 5339ef 6657bc 3516def 1258e
Hirmand 5433cd 6462bc 4366abc 1655de 5588cde 6741bc 44523 1684d
Veery/Nac 5388cd 6374bcd 4482ab 2213a 5457cde 64cde 4559a 2265ab

L5l gl gme SoslE Lo s o Jlea-|
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using LSD Test

»LSD Q}»}walﬂcmspgﬁjfé\)bS&h&ﬁpgg};ﬂﬁﬁ


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.2.1.0
http://agrobreedjournal.ir/article-1-176-en.html

[ Downloaded from agrobreedjournal .ir on 2026-07-05 ]

[ DOR: 20.1001.1.15625540.1389.12.2.1.0 ]

J:i\_ﬁ;T;U_ﬁr,\_;fr\_;)w\j_:;\upwuw
pBl s LS sl ;K0 & )leay o3l G
M)JDOU(.,\_Q)\FS)L;Q)M):\‘V&:{JM
oy ¥F Lo s b a5 mie (G, 035 $1)
)aou@)’j).b'j\.\..p):‘h Sgd 3 el o g
ks els olarsl Ol e o35 4 Ol 5 Ol
5591 s Aoy YA Ol 5 55 L S &yl Ol e
s IS S G F ol Vb ds L S 545
5,135 (Jalal-Kamali and Duveiller, 2008) 4, 5
Sols Casllas (Lles S
(ol ol el Cad ol s a5 L
S ClS ) a8 5,8 (o S s 015
5395 (o0 Jlebian 3, Shes ol S o v go ol e
Eslcommbn Slej eagdoms 1 5 3 a0 0T 5 om0
s s 4 ) 5 sy i) e)ss sk S
s Coslan YU glos S 5s g g iy Jol e s
bl gle 8 20 L olS a5y oSl so)93
ybﬂbjTjs.sﬁ@ﬁ\ssﬂwﬁKJM
w;vpolﬁg,}gc@mw@,uﬁﬁ
RS Jes e lh 4 e g b g dls 1y s Ses
(,\_imjj a3 oiS gl 0T YL
el a6 (53T10) oL L (0T 10)
(Y= sl o) 23 5 (e el s Shas i3
‘uawomopT\om@)uﬁwj&;”
C,ba,spat_@u&uu\,jdmf,;
b oy S (e Sl 5 g g5 S 5 0355
@togﬁ&wL{'@)Ujl;U;cJ,\.\qu
S S pd &S Lleds Ol B, s s 4 g
5 CiS Sl 53 edi L Ll clon s b 06
ans aw y3 4S8 U, ST cela )3T Jgl aed a5
534S Bl kel s 1) Ulots Solswsl axs S
B L (leed 85 aslizal 5550 il le3T
S bl gl bilal 8 5l ole 43T V0 CilS”

Sg>9 @'{'J)m Q‘j)‘juTcd_LssL_c\)‘)J_b)\

10

Oljmn ol Lol s 0T 5, Slas 20l el o3,

Joos e L 555 OLSS el £ (51 ialST
Wé\ﬁug,wwugq,:pufﬁm‘
(A Jsds) 39 ine VA4 G /AF - s 5 Shes
5 omwbio Ll 5 534S Bl els Ol el ol
@yl cdzils (6 5YL s Shes 55 Lol ,d 53 uoman
23 elal ol s e YL el (gads ik
(/FAY) STy 5 o /FF) W1 pL5o) Jlw 53 a
oo op i 61l (S /¥0P) Sl 5 /FVA) O e
Dpeln «(+/189) gy oLl 5 (Jamia pLS,1)
9 Ll o+ /YFF) Jlal o(+/YYV) b (+/YYY)
dems 28T Glls ((/YFE) YUl yls 5 (/YY)
(Lt Jgdar OledbI bl s 5 (el o)1)
Lo ol 5 Jramio pU,1 (iale 3Tl 93 5 )
0 Ol e 2 se i SO 503 DL
sbes Sk o et ] e 5 ST Dl
i Lo g =S o310 s olzsl Yzt b 5 [(V JSK2)
b S a0 Joos Madlw slasals L2le3T cpl 45 sl
Ol 5> (Kauz"s") &S, 51 5 (Atila) o) oz s
S (Serig2) &M (35 5 Hadls I3 pB)l o Jeoma
Ol s=e4s (Reynolds et al., 1994) gl Sl e 5o
sl b pB) e ot (B me Lo S 4 foouns
i Lo 25 48T ol pl Vol g g o s
S adlate Lol a0 HalS e S B o et
L Jooe lacs 55 2ol s een 4 )l
U 5,8 o aiats Olos Ll 3 sy ol
L;L{;"._s:,w,'lL@T&Li;,\;\yb-@w
ST )l e ) s o 5o L Sla 5
L 5o il Sl pal Jal 5 5o OF el Slles
(ald Slyls) bt Loyl s 53 0T #ool Sl
aiate Loyl 5 b oS ailate gag o)l b 5 43 8 )50
o 6l S el e ls etz HE 5L S
230 p 3 iy ) dalone L AL (o (Lo

(oo Lol s aS s sdalie 25 4 Jese e ls


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.2.1.0
http://agrobreedjournal.ir/article-1-176-en.html

[ Downloaded from agrobreedjournal .ir on 2026-07-05 ]

[ DOR: 20.1001.1.15625540.1389.12.2.1.0 ]

o
bl ol o BB s oV sl S
(oln (65 Lol gl) 5 s S (gl aS sl Olid ol
W}QQQQ‘NCU)\)‘JHL&@)J
L oo alS fuyls 8155 S sl STy

H:p&&bué\ﬂ}w)ﬁ.a(&)\m)\b
(o) Solw sl 53 LU L g alwl ol )
cu\_ﬁ:L: PLIRY Sg>9 a\_cjjT)‘J_}'J})C._SQ\S»\

@Mé‘)‘bd@%j&\ﬁ&ﬁ@@)‘%&d\

Seal 53 (VFAF=AY 5 AYAV-AA) ol dlo 95 53 0 lg 06 (,,uf (Y A oo et lh pslie A U

Table 8. Stress tolerance index (STI) values of 20 spring bread wheat cultivars in two year (2007-2008 and

2008-2009) in Ahwaz

(STI) 5 oo sl

r.x;f £l VYAF—\YAY AFAV=YYAA b s ks
Wheat cultivars  2006-2007 2008-2009  Mean of two years
Atrak 0.321bcd  0.353abc 0.337hc
Arvand 1 0.385a 0.402a 0.394a
S-80-18 0.291def  0.289defgh 0.290de
Star 0.227gh 0.239hij 0.233fg
Inia 66 0.221gh  0.254fghi 0.237f
Bolani 0.277defg  0.314cdef 0.295de
Bayat 0.354abc  0.358abc 0.356ab
Pishtaz 0.288def  0.300cdefgy 0.294de
Chamran 0.369ab 0.387ab 0.378a
Chenab 70 0.295de  0.300cdefg 0.297d
Darab 2 0.237fgh  0.251ghij 0.244f
Dez 0.317bcd  0.286defgh 0.301cde
Roshan 0.206h 0.191j 0.199g
Shoeleh 0.247efgh  0.271efghi 0.259¢f
Falat 0.219h 0.236hij 0.227fg
Kavir 0.321bcd  0.320cde 0.320bcd
Maroon 0.296de  0.334bcd 0.315¢d
Hamoon 0.225gh 0.221ij 0.223fg
Hirmand 0.303cd  0.300cdefg 0.301cd
Veery/Nac 0.398a 0.389ab 0.393a

ol 13 e Do gl o 53 8 Jlazl elas LSD 05057 ol s cotizas o7 2tin Cog o (613 487 oo o S0be €O 2 2 53
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using LSD Test
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Evaluation of terminal heat stress tolerance in spring bread wheat cultivars in
Ahwaz conditions

Moshattati, Al., Kh. Alami-Saied?, S. A. Siadat®., A. M. Bakhshandeh* and
M. R. Jalal-Kamali®

ABSTRACT
Moshattati, A., Kh. Alami-Saied, S. A. Siadat., A. M. Bakhshandeh and M. R. Jalal-Kamali. 2010. Evaluation of
terminal heat stress tolerance in spring bread wheat cultivars in Ahwaz conditions . Iranian Journal of Crop Sciences. 12

(2): 85-99 (in Persian).

To evaluate the effect of terminal heat stress on grain yield and its components in 20 spring bread wheat
cultivars, a field experiment was conducted in Mollathani (35 Km Norh-east of Ahwaz) in 2007-2008 and 2008-
2009 cropping seasons-using stripe block design with three replications. Four sowing dates (06 Nov., 06 Dec.,
05 Jan. and 04 Feb.) were assigned to horizontal plots and 20 spring bread wheat cultivars (Shoeleh, Arvand 1,
Chenab 70, Chamran, Vee/Nac, Atrak, S-80-18, Star, Inia 66, Bolani, Bayat, Darab, Dez, Kavir, Maroon,
Hamoon, Hirman, Pishtaz and Roshan) were randomized in vertical plots. Results showed that year, sowing date,
genotypes and sowing date x genotype had significant effect on all measured traits. Mean comparisons revealed
that grain yield in 2008-2009 was greater than 2007-2008. Of the highest average grain yield (6049 kg.ha™) was
produced in 06 Nov. and lowest average grain yield (1755 kg.ha™) was produced in 04 Feb. sowing dates. Cv.
Chamran produced the highest average grain yield (5020 kg.ha™) and the lowest average grain yield belonged to
Inia 66 (3663 kg.ha™). Using stress tolerance index (STI) classified Arvand (0.394), Vee/Nac (0.393), Chamran
(0.378) and Bayat (0.356) as tolerant cultivars and Roshan (0.199), Hamoon (0.223), Falat (0.227), Star (0.233),
Inia 66 (0.237) and Darab 2 (0.244) as susceptible cultivars to terminal heat stress. Generally, in Ahawaz
conditions, adapted wheat cultivars with suitable maturity (early, mid and late maturity) and appropriate

agronomic packages would result in stable high grain yield and sustainable production.

Key words: Ahwaz, Spring Bread Wheat, Stress Tolerance Index and Terminal heat stress.
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