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ABSTRACT

Introduction: Wheat is one of the main cereals in cultivated areas and production rate worldwide. This product is the primary source of carbohydrates and protein in
the human diet, and almost half of Iran's agricultural land is under wheat cultivation. On the other hand, drought stress stimulates a wide range of plant responses,
from physiological and biochemical to molecular, and causes oxidative damage in plants. Plants use antioxidant enzymes to deal with these stresses. Regarding the
role and importance of antioxidant enzymes, the activity of these enzymes in irrigation and drought conditions was investigated in some wheat genotypes.

Materials and methods: In this research, the activity of peroxidase, catalase, superoxide dismutase enzymes and grain yield for 20 advanced bread wheat genotypes
under drought stress conditions was carried out. The experiment was laid out in a randomized complete block design with three replications in two conditions,
irrigated and rainfed conditions. The present research was carried out in the Research Field of the Department of Plant Production and Genetics, Campus of
Agriculture and Natural Resources, Razi university.

Results: Based on the simple analysis of variance, genotypes showed significant differences in the activity of all three enzymes, peroxidase, catalase, and superoxide
dismutase. The effect of environment, genotype, and the interaction effect of environment x genotype were significant for catalase, peroxidase, and superoxide
dismutase enzyme activity, where the data were analyzed in the form of combined analysis. In irrigation conditions, the highest activity of peroxidase enzyme was
observed in Genotype 12, catalase in Genotype 10 and superoxide dismutase in Genotype 15. In this condition, the lowest activity of peroxidase enzyme was observed
in Genotype 11, catalase in Genotype 11 and superoxide dismutase in Genotype 7. Also, in dryland conditions, the highest level of peroxidase enzyme activity was
observed in Genotypes 6, catalase in Genotype 2 and superoxide dismutase in Genotype 15, and the lowest level of peroxidase enzyme activity was observed in
Genotypes 4, catalase in Genotype 8 and superoxide dismutase in Genotype 1. In terms of seed yield trait, the highest amount in irrigation conditions is related to
Genotypes 10, 7, and 8, and the lowest amount is related to Genotypes 12, 13, and 11. In dryland conditions, the highest yield is related to Genotypes 4, 10, and 17,
and the lowest level is related to Genotype 9.

Conclusion: The results showed that the activity level of peroxidase, catalase, and superoxide dismutase enzymes is higher in drought environment than in irrigated
conditions, and different genotypes show different responses to drought stress. In fact, the activity of antioxidant enzymes increased with drought stress. In fact, plants
increase the activity of their antioxidant enzymes to deal with drought stress, eliminate oxygen free radicals, and deal with the oxidative stress that has occurred and
affects the grain yield by spending energy. Based on this, knowing more about antioxidant factors and the factors affecting them, valuable solutions can be adopted to
deal with drought stress in plants.
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Table 1. Characteristics of studied genotypes.
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14 PwSn3037
15 AR-M-30
16 AR-M-31
17 PwSn3029
18 A-M-35

19 O-N-11

20 REZAOO
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Table 2. Average temperature and monthly precipitation in growing season 2012-2013.
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Table 3. Compound analysis of variance for the studied biochemical traits in both irrigation and

drought environments regarding the activity speed of peroxidase, catalase and superoxide

dismutase enzymes in different wheat genotypes.

a4z,
Oy aolio SlonsTy il 30 pound Sy g als o ,Slas
&9l

S.0.vV Peroxidase Catalase Superoxide dismutase Grain yield
df

e
1 5187662.21™" 2296256242 10331.60™ 9098.98

Environment
L 30 o 1S5
4 4609.22 4109792 8.95 903.46
Replication in the Environment

595

19 213861.92™ 82378052 496.12™ 6692.28**
Genotype
19 80522.92 87057872 92.88 7469.05
Genotype x Environment
Uas

76 3467.92 3132595 4.66 2154.79

Error

(20,0) Ol yusis o i

- 9.95 16.28 9.34 23.25

C.V. (%)

“and ™ are significant at the probability levels of five and one percent, respectively.
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Table 4. Mean Comparison of biochemical traits in two drought and irrigation environments in

different wheat genotypes.

SlannsTy Yl 30 gy SS9 &lo o Slae
- Peroxidase Catalase Superoxide dismutase Grain yield
T (unit g* FW) (unit g FW) (unit g* FW) (gm3)
Genotype ! 22 <! 2o <! 22 <! 2o
Irrigated  Drought Irrigated  Drought Irrigated Drought Irrigated Drought
Parsi 3375 742.3 7921 17190 8.80 17.74 421.6 375.2
Sivand 475.1 532.0 2208 31096 24.32 38.70 496.6 429.8
AR-M-8 272.1 480.2 4094 21255 8.34 25.21 4455 421.8
PwSn3035 2535 463.0 7252 10685 14.07 34.00 4111 5115
PwSn3045 364.1 5711 2383 6381 13.36 20.17 400.5 422.1
AR-M-14 425.0 1256.0 9841 12779 8.90 35.80 470.2 304.1
AR-M-15 451.0 768.9 10012 21252 6.75 34.25 559.0 3914
AR-M-16 384.0 871.1 7248 3970 10.65 20.76 555.0 285.9
AR-M-17 240.1 525.7 4452 10429 13.64 47.55 537.4 144.7
AR-M-20 413.8 1215.9 13083 24474 16.16 35.98 595.2 466.9
AR-M-25 215.3 482.0 1668 11118 7.56 28.70 261.1 422.3
AR-M-27 667.2 1174.0 11915 14610 14.85 50.02 240.8 299.4
PwSn3033 328.9 757.1 2381 13745 8.43 27.67 245.8 351.7
PwSn3037 374.9 736.3 2669 21592 13.90 24.54 282.9 311.2
AR-M-30 320.6 727.0 7961 16655 43.72 63.84 405.2 441.4
AR-M-31 430.6 1227.1 10929 9082 13.77 25.57 381.4 4175
PwSn3029 331.3 1090.1 9086 15347 16.65 32.13 410.9 463.9
A-M-35 644.2 1203.1 6995 12624 11.50 29.49 348.8 353.2
O-N-11 4213 696.7 5369 10197 8.23 20.01 309.9 439.4
REZAOO 327.3 474.87 2386 20349 12.74 35.35 529.4 380.4
LSD (0.05) 63.02 122.3 3282.8 2518.1 3.23 3.88 133.44 171.1
ﬁ:; 667.2 1256 13083 31096 43.73 63.85 595.28 511.5
‘“,5:: 215.3 463 1668 3970 6.76 17.75 240.82 144.7
“";j:“’ 383.9 799.7 6492.7 15241.5 13.82 32.37 416.56 380.3
Q0,0 0 mhw jo s Jxe BT JElas Q,A)'T LSD
slocaisl o a5 ol Glas ragn ool Jel> mls & 35 A

5 VB oSl slaps 3l cdled oyl (23 4 pglie
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