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ABSTRACT
Drought stress is one of the most important factors in reduction of crops production. An experiment was
conducted on 7 cultivars of wheat in randomized complete-block and split plot design with three
replications in order to detect the tolerant cultivars against drought stress also Assessment the physiological
and biochemical processes associated with drought tolerance to optimize the supplementary irrigation time.
The mentioned experiments were performed under supplementary irrigation conditions at the stemming,
boating and flowering steps also under non-irrigated condition. The experiments were done in two
consecutive years (1394 and 1395) at Dehgolan field, depending on Faculty of Agriculture and Natural
Resources, Kurdistan University. In the present study, peroxide-malondialdehyde level (MDA), total
protein content, and the activity of catalase, ascorbate peroxidase, guaiacol peroxidase and superoxide
dismutase were measured. Based on the results, a significant interaction was measured, in the most of
attributes, between cultivar and supplementary irrigation. Compared to the control sample, Supplementary
irrigation leads to decrease H202 content. The maximum values of H.02 and MDA were measured for
Aras, Abu Ghraib and Tamuz cultivars, respectivelywhile the minimum values of them were obtained for
Azar-2. Curiously, supplementary irrigation caused to increase the activity of catalase, and superoxide
dismutase for all cultivars also total protein content (except Aras cultivar) and ascorbate peroxidase (just
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for Axad 65, Rezgari, Smito and Azar-2 cultivars). According to the results, Axad 65, Rezgari, and Azar-2
cultivars in flowering stage could control exist conditions, with less energy consumption, through regulation
and optimization their defense mechanisms.

Keywords: Supplementary irrigation, wheat cultivars, Antioxidant enzymes, Drought stress.
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Table 1. Physical and chemical properties of the soil at the experimental site (depth of 0-30 cm)

Br Fe Zn K P
(mg/kg) (mg/kg) (mg/kg)  (mg/kg) (mg/kg)

Organic EC
Soil texture compound (ds.m-)
(%)
Sand Silt  Clay
*%) (%) (%)
14.2 384 474 0.76 0.49

0.7 2.20 0.8 320 12.4
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Table 2.f Analysis of variance of supplementary irrigation effects on some physiological traits of
wheat cultivars

Mean Squares(MS)

Sourse of variataion df  H:0: MDA Total CAT soD APX Yield

protein
Year () 1 213  0000059™  0.43™ 00000002 0.0005™  000007™  0.004™
Error (R*Y) 4 654 0.00021 524 0000007 00019  0.00109 0.013
Irrigation (A) 3 932.3*  0000405™  96.6%*  0.0001555%*  0.2406%  002759%*  4.87**
Irrigation xYear (A*Y) 3 184™  0000032™ 059"  0.0000023™ 0.0001™  0.00045™  0.004"
Error (A*Y*R) 12 158 0000163 164 00000015 00015  0.00142 0.057
cultivar (B) 6  2603.4% 0072846%% 14L4%* 00002873%% 0.1990%% 0.20481%*  8.72%
Year x cultivar (Y*B) 6  878™ 0000210  0.66™  00000006™ 0.0001™  0.00088™  0.0073™
'rr'gat'c(’R*XB§“'t'Var 18 217™  0000116™  13.1%*  0.0000117*% 0.0124** 0.02180%*  0.269**
year x irrigation x

ns ns ns ns ns ns ns
cultivar (Y*A*B) 18 4.93 0.000179 0.48 0.0000014 0.0002 0.00057 0.009

Error (Y*A*B*R) 9% 2016 0000254 270 00000018 00011 000150 0.044
Coemce'er(‘(}/(‘:)f"ar'at"’” 10.39 8.40 15.06 9.01 5.88 11.66 1122

# NS

Al e a0, 50 Jloil o 5o o me ¢)lo sre WS pas sasaolis cud Sa T 4
ns, * and ** showed the non-significance, significantly difference at p<0.05 and p<0.01,
respectively.
ns,* and** represent in turn insignificant and significant differences at 5% and 1%
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Fig. 1. Hydrogen peroxide value of different wheat cultivars under dry and irrigation conditions
Means with the same letter within a column are not significantly different at p< 0.05
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Fig. 2Malondialdehyde value of different wheat cultivars under dry and irrigation conditions
Means with the same letter within a column are not significantly different at p<0.05
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Fig. 3. Total protein content of different wheat cultivars under dry and irrigation conditions (stems,
boating and flowering) Means with the same letter within a column are not significantly different at p<0.05
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Fig. 4. Catalase activity of different wheat cultivars under dry and irrigation conditions
(stems, boating and flowering) Means with the same letter within a column are not significantly different at p<0.05
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Fig. 5. Superoxide dismutase activity of different wheat cultivars under dry and irrigation

conditions (stems, boating and flowering) Means with the same letter within a column are not significantly
different at p<0.05
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Fig. 6. Ascorbate peroxidase activity of different wheat cultivars under dry and irrigation
conditions (stems, boating and flowering) Means with the same letter within a column are not significantly
different at p<0.05
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Figure 7. Comparison of the effects of irrigation and cultivars on grain yield
Means with the same letter within a column are not significantly different at p<0.05
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