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Abstract

Drought stress is the most important factor leading to a decrease in both the quantity and quality of wheat yield, a
strategic crop. This stress has a negative impact on various vital biochemical and physiological processes in wheat. This
study aimed to assess the activity of glutathione reductase and ascorbate peroxidase enzymes, as well as to investigate
the expression levels of genes that control these enzymes and their relationship with yield and some yield components
in the field under three moisture conditions for two wheat cultivars. The experiment was conducted in a split-plot design
within a randomized complete block design with four replications. The main factor consisted of three levels of moisture
stress: -0.3 bar (field capacity as the control treatment), -2 bar, and -4 bar, applied in field conditions using a
tensiometer. The secondary factor included two wheat cultivars, Kalateh and Ehsan. The results of the analysis of
variance indicated that the effects of different moisture levels and the differences between the two cultivars were
significant (p<0.01) for all evaluated traits. Yield and its related traits were negatively impacted by drought stress,
leading to a decrease. The activity of ascorbate peroxidase and glutathione reductase enzymes was influenced by the
interaction between drought stress and cultivar. In general, their activity increased with the occurrence of stress,
consistent with the increase in gene expression. The increase in gene expression under stress conditions was four times
higher in the Kalate cultivar compared to the control, and two times higher than in the stress condition. The results
suggest that drought stress resulted in a decrease in yield and related traits, likely due to oxidative stress and disruption
of plant biological processes. Plants under drought stress aim to reduce oxidative damage by upregulating genes related
to antioxidant enzymes, resulting in decreased yield but increased resistance through biological reactions. This pattern
was more pronounced in the Kalateh cultivar, indicating its biological resilience to stress. Overall, the results indicated
that the Kalateh cultivar performed better than the Ehsan cultivar.
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Table 2: Variance analysis of traits in the form of split plots in the form of randomized complete block design
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design
Slaye (Sl
Average of squares ol a0 Sl s aolie
SS90, 095 9l8 cdlad SlanSTyy @b, eSwl codlas df Sources of changes
Glutathione reductase activity Ascorbate peroxidase activity
00.846" 00.364" 3 ok
Block
478" 302" 2 o
stress
22 15 6 «%L‘_" s>
Original error
88" 84™ 1 ~
variety
45" 53" 2 PN
varietyx stress
13.42 9.6 9 oo sl
Minor error
72 55 - N adates
CcVv

Qo0 S gz Jliml Zolaw )0 (6,18 pxe 5 (6,0 Sre e o ki g % NS
ns, * and ** are non-significant and significant at five and one percent probability levels, respectively

45 a
a
~ 40
nT 3B b
Al
23 c
5} 30 C
= S 25
RS}
2 S
T2 20 d
\’\ o
DE 15
2
5
0
Control 2- 4- Control 2- 4-
Kahateh ais Ehsan L.~

sk, @l byl h Cod aliee s8] 5o wils i 59 Sl s ol 1) S
Fig. 1: The amount of changes in the weight of a thousand seeds in different cultivars under different humidity
conditions
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Fig. 5: The amount of ascorbate peroxidase enzyme changes in different cultivars under different humidity conditions
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