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Table 1. List of studied wheat genotypes

ojled S 4 sy gy 0 g ol
No Drought response Name and genotype pedigree
1 pglie Unknown-1
Resistance
2 pglia 1-27-6149/Sabalan//84.40023
Resistance
3 pglie Ghafghaz//F9.10/Maya “s” IRW92-1-D-474-OMA-OMA-OMA-
Resistance OMA-IMA-OMA
4 orlion Manning/Sdv1//Dogu88
Intermediate
5 orlion RECITAL/TIA.2//TRK13
Intermediate
6 pylia DARIC 95-010-OMA-OMA-OMA-6MA-OMA
Resistance
7 ol DARIC 95-010-OMA-OMA-OMA-8MA-OMA
Intermediate
8 orals Vrz/3/0rfl.148/Tdl//Bol/4/ Sabalan
Intermediate
9 b HK16/7/KVZ/T171/3/MAY A//BB/INIA/4/KAR ICWH99034-0AP-
Sensitive 0AP-0AP-OMAR-6MAR
10 ool FKG13/4/NWT/3/TAST/SPRW// TCI98—0139-0AP-0AP-OMAR-
Sensitive SMAR
11 ool JANZ QT3685-0AUS
Sensitive
12 ol RINA-11
Sensitive
13 aals Azar-2
Check
14 aals Sardari

Check

Bushuk, 1998; Takata et al., 2003; Deng et al., )
.2005; Pena, 2006; Valizadeh ef al., 2009
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Table 2. Analysis of variance for studied traits of winter wheat genotypes in different irrigation conditions

Sl ye (125l
Main square
5o lis )| i S $LS) wle
g £ ST as s 59,k amy e F” ) Lﬁv " LFMV Al o ails slaas > _ox.ww.rmﬂbﬁc = (p,5) ails 5 39
ource o : . I I I : .
variation e b ¢ b& ’ Fertile A\,Lct. ) @LGc ) (el Grain number per ? 1000 Kernel
tiller Plant height Spike length  Awn length spike Biomass weight (1)
(cm) (cm) (cm) (Kg.ha')
Replication IS 3 0.432 245.982 2.72 0.74 37.131 0.063 53.946
Irrigation sk 2 0.464 117.104 1.395 1.416%* 34.527 0.674* 551.850%*
Error 1 M) sl 6 0.702 183.319 3.18 0.03 49.057 0.136 26.44
Genotype RN} 13 1.011%** 483.895%* 2.73%* 47.939%%* 159.421%** 0.174%* 757.109%*
Genotype X, . 26 0.385 35.74 0.776 0.452 12.786 0.014 13.371
Irrigation
(Y) sla>
Error 2 L 117 0.272 32.36 0.647 0.353 12.616 0.016 13.926
o)
CV (%) s e 28.68 8.62 14.78 11.08 21.39 17.78 6.93
(o,)
*, **: Significant at 5% and 1% probability levels, respectively. TN 570 Jlisl gl (o s ae el #
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PS5 Slacass) (S p (SiS 5 4 gl 10l e g 03l

Y Jgus alol

Slao Blayye (5:Ske
Mean square

Sy B 55, olass

als oy 0,90 Jsb

wolilazye (aoy) cubley pasls e 2L 5, oo Days to Gs)
SV e Sl df Harvest index (%) A.b Fﬂvm 2 ek ) .. Days to flowery physiological memm W:bm
Grain Yield (Kg.ha™) maturity duration (Day)
Replication BN 3 248.674 0.029 6.262 28.802 48.206
Irrigation Skt 2 52.845 0.117* 9.042 2784.929%* 2652.720%*
Error 1 Ml 6 64.032 0.02 18.256 34.778 46.784
Genotype G595 13 81.783** 0.020%** 57.403%* 14.637 31.626%*
GenotypexIrrigation  ousixes ke 26 47.166 0.003 2.08 7.409 12.842
Error 2 V) sl 117 36.577 0.003 1.937 8.632 10.809
CV(%) St ey 16.35 22.49 0.62 1.08 6.67
(32,2)

* % Significant at 5% and 1% probability levels, respectively.
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(Arunachalam and Bandyopadhay, 1984)

Table 3. Mean comparison of studied traits by Duncan’s procedure (p< 0.05) and their ranking according to
Arunachalam and Bandyopadhay (1984)

Jsb ails o Slos .
s i Jobo 5 s L ; s 2o Jib ot
@iy el L )Ss 5o ails ol ol P pSskS) b 39, ol s - s
gl T s b RPESED (e Pon S, Gyl U0 ”
» b o Spike . LSa . 1000 (- 5) _ Grain filling (22,3
SS¥) ket Plant 1 Awn Grain O Grain £7 Days to o durati
. . ength . . . . uration Harvest a5
Geno- Fertile height (cm) length number - Biomass Yield kernel physiological ~ Days to (Day) index (%) g
types tiller (cm) (cm) spike (Kgha!)  (Kgha'!)  weight(g) maturity flowering ’ Rank
1 2273a 66.94bcde 5.373ab 5.981bc 12.47¢ 7042bcd 2692abc 62a 215.3¢c 224.8c 50.08bc 37.83ab 32
2 1.872abc  68abcde 5.659ab 1.188d 12.76e 6073d 2386bc 57.29b 214.8bc 222.9ab 49.58bc 39.70ab 29
3 1.760abc 74.20a 5.424ab 7.19a 16.73cde 8826a 2943ab 56.86b 218.3¢ 226.9d 48.17abc 33.40b 32
4 1.524bc 62.12de 5.437ab 7.512a 18.03bed 7918ab 2585abe 51.07c 215.6cd 223.2ab 48.67abc 33.30b 345
5 1.637abc 69.6abc 5.688ab 6.012bc 21.93ab 6934bcd 2494abc 48.41cd 212.2a 222.1a 49.75bc 35.94ab 36
6 2.072ab  67.4abcde 5.222b 5.753bc 14.44de 7396abed 2949ab 60.72ab 211.8a 222 4ab 50.83¢ 39.55ab 35
7 1.829abc  68.9abcd 5.44ab 5.653bc 15.38de 7604abcd  2900ab 59.23ab 212.4a 222.4ab 49.33abc 63.37ab 36
8 2.098ab  69.72abc 5.239% 5.86bc 14.57de 6927bed  2526abc 62.27a 211.4a 221.9a 50.67¢c 36.63ab 35
9 1.788abc  64.71cde 5.947ab 6.247b 20.33abc 6178ed 2220c 46.91de 212.8ab 222.3ab 50.42¢ 35.51ab 32
10 1.418¢c 66.28bcde 5.831ab 5.448c 19.77bc 6708bcd 2508abe 39.99f 212.9ab 222.6ab 49.92bc 37.63ab 30
11 1.572bc 47.86f 4.19¢ 5.476¢ 15.01de 3760e 448d 42.82ef 216.3cde 223.8bc 49.75bc 41.15a 20.5
12 1.302¢ 72.59ab 6.262a 0.535¢ 23.85a 8240ab 2754abc  44.63de 220.8f 228.8e 45.67a 33b 26
13 2.076ab 64.02cde 5.132b 5.863bc 13.83¢ 7094bcd 2580abc 58.93ab 212.4a 222.1a 50.75¢ 44.36ab 34
14 2.075ab 61.35¢ 5.332ab 6.313b 6.313¢ 7700abc 3091a 62.52a 217.5be 226.6d 46.08ab 40.09ab 325

Means with the same letter in each column are not significantly different.
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Table 4. Correlations between drought resistance indices and seed yield under stress and normal
irrigation conditions

Lasls o Slae  Sion

Correlation of yield with

Index T Normal irrigation Temperate stress Sever stress
TOL 0.261 -0.325 -0.493
MP 0.955%* 0.957** 0.919%*
STI 0.939%** 0.961%** 0.744%*
GMP 0.951** 0.961** 0.942%**

1Y 970 Sl o jo ls cine mitagn
3, 8as cwain (1 Sile GMP (5 4 oz STT o6 Slee Sl . Sile MP (Juzs a3l TOL 3l assle o asls T

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

'"TOL: Tolerance, MP: Mean productivity, STI: Stress Tolerance Index, GMP: Geometric Mean Productivity

als 5, 8koe lul 2 i (glacaigy (St 4y Cuoglivo laazlin sl -0 Jgur
Table 5. Drought resistance indices estimated for wheat genotypes based on seed yield

bogie i Sl A5
S35 Temperate stress Sever stress
Genotypes

GMP STI MP TOL GMP STI MP TOL
1 2533 0.715 2629 1410 3064 1.047 3075 517
2 2122 0.502 2171 917 2720 0.825 2721 -182
3 2781 0.862 2826 1006 3252 1.179 3253 152
4 2764 0.852 2765 132 2509 0.702 2527 606
5 2492 0.693 2529 861 2678 0.800 2691 538
6 2753 0.845 2793 935 3260 1.185 3260 1
7 2788 0.867 2868 1343 3238 1.169 3251 578
8 2650 0.783 2652 205 2503 0.698 2514 480
9 2129 0.505 2174 882 2458 0.673 2463 305
10 2302 0.591 2361 1050 2842 0.901 2842 87
11 1280 0.183 1372 988 1727 0.332 1732 269
12 2654 0.785 2736 1330 3079 1.057 3094 614
13 2569 0.090 2624 1068 2804 0.876 2824 669
14 3067 1.049 3080 562 3234 1.166 3236 251

s ) F Jouz o Sis a Cuglie sloasls alal 5V Jsozr 55 baoadsis ol
Names of genotypes and drought resistance indices are shown in Tables 1 and 4, respectively.
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Figure 1. SDS-PAGE electrophoregrams of seed glutenin for different groups of wheat genotypes.
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Abstract

To study the effect of drought stress on agronomic characteristics of advanced wheat varieties, a
split plot experiment with four replications was performed. Three levels of irrigations and twelve
winter wheat genotypes (four resistant, four intermediate and four sensitive genotypes to drought) with
two varieties, Azar2 and Sardari (as checks), were considered as the main and sub factors,
respectively. The analysis of variance in three different irrigation conditions showed significant
differences for awn length, days to physiological maturity, grain filling duration, 1000 kernel weight,
biomass and grain yield. In sever stress (non irrigation after heading) significant decrease in grain
filing duration, days to physiological maturity, 1000 kernel weight and biomass, but significant
increase in awn length were observed. Differences between genotypes for all characteristics were
significant. Interaction of genotype x irrigation type for all characteristics was not significant.
Genotypes 3 (Ghafghaz//F9.10/Maya “s” IRW92-1-D-474-OMA-OMA-OMA-OMA-IMA-OMA), 6
(DARIC 95-010-OMA-OMA-OMA-6MA-OMA), 14 (Sardari), which were most resistant genotype to
drought stress, produced the highest yield. The calculation of GMP, MP and STI showed positive and
significant correlations with grain yield in both stress and non stress conditions, it obviously indicated
that genotypes 1 (Unknown-1), 3 (Ghafghaz//F9.10/Maya “s” IRW92-1-D-474-OMA-OMA-OMA-
OMA-IMA-OMA), 6 (DARIC 95-010-OMA-OMA-OMA-6MA-OMA), 7 (DARIC 95-010-OMA-
OMA-OMA-8MA-OMA), 12 (RINA-11), and 14 (Sardari) had the greatest resistance, and genotype
11 JANZ QT3685-0AUS) was the most sensitive to drought. The method of SDS-PAGE for glutenin
storage proteins indicated that the genotypes which are sensitive lack a low molecular weight glutenin,
but the above-mentioned protein was present both in all drought resistant genotypes and in the
majority of intermediate wheat genotypes.
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