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ABSTRACT

Introduction: Wheat is one of the most crucial products used in Iran, and it plays a vital role in ensuring food security. Drought stress is a
significant factor that restricts the yield of several plant species, including wheat. By identifying physiological and biochemical indicators of
drought tolerance, breeders can effectively utilize these traits as selection indicators in large populations.

Materials and methods: To investigate the effects of different moisture levels on biochemical and physiological in various cultivars of
bread and durum wheat, we conducted an experiment using a split-plot design. The experiment followed a randomized complete block
design with three replications. The investigated factors include four levels of irrigation (100, 75, 50 and 25% of water supply) in the main
plots and cultivars, including three varieties of bread wheat (Pishgam, Alvand and Oroum) and three varieties of durum wheat (Behrang,
Avria and Dena) were placed in the sub-plot. The investigated biochemical traits included the content of soluble sugars, phenolic compounds,
ascorbate peroxidase, and the physiological traits included the content of chlorophyll a, chlorophyll and b and carotenoids.

Results: The present study showed significant differences in the characteristics of chlorophyll a and b content, carotenoid content, phenolic
compounds, ascorbate peroxidase enzyme activity, and soluble sugar content in water deficit stress conditions and among different cultivars.
The content of soluble sugars, phenol content, and ascorbate peroxidase activity in Pishgam and Behrang varieties showed that they were
higher than other cultivars when subjected to a 25% water supply treatment. The largest decrease in the content of chlorophyll a was related
to the Dena variety, which showed a 40% decrease in the treatment of providing 25% water supply compared to the control treatment. The
content of chlorophyll b decreased with the reduction of water supply, and this decrease was greater in Oroum and Dena varieties than in
other varieties. No significant difference was observed in the content of chlorophyll b in the Pishgam variety at the levels of 100, 75, and
50% of water supply. Among the durum wheat varieties, the content of chlorophyll b in Behrang was reduced when faced with less stress,
resulting in no significant difference in the chlorophyll b content of this variety in the treatments of 100, 75, and 50% of water supply. In the
most severe stress conditions, the Pishgam and Dena varieties had the highest and the lowest carotenoid values, respectively. A lack of
irrigation led to a decrease in carotenoid content in all varieties. However, this decrease was less pronounced in the Pishgam and Behrang
varieties, with reductions of 15.67% and 15.47%, respectively, compared to other varieties. The Dena verity experienced the highest
decrease in carotenoid content, which was 50% compared to the without stress. The Pishgam, Behrang, and Alvand verities had the highest
grain yields, with respective yields of 7420.7, 6495.6, and 6459.9 kg ha™*. These yields were not statistically different from each other. The
Oroum variety had the lowest grain yield of 4880 kg ha™. As for grain yield, it decreased as the intensity of low irrigation increased. The
highest grain yield of 7350 kg ha™* was achieved with 100% water requirement treatment, while the lowest grain yield of 4550 kg ha™* was
obtained with 25% water requirement treatment.

Conclusion: Overall, the results indicate that reducing the water requirement by 25% significantly decreased the grain yield from 7350 to
4550 kg ha™*. Among the tested varieties, Pishgam and Behrang performed better than others. This finding highlights the genetic potential of
these cultivars in terms of crop production and overall performance.
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Figure 2. Mean comparison of the effect of different moisture levels on the phenol content in different
cultivars of bread and durum wheat. Similar letters in each column indicate non-significance at the

5% probability level.
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Figure 3. Mean comparison of the effect of different moisture levels on the ascorbate peroxidase
activity (APX) in different cultivars of bread and durum wheat. Similar letters in each column indicate

non-significance at the 5% probability level.
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Table 2. The analysis of variance results (mean squares) for physiological traits of of six cultivars of
bread and durum wheat at various moisture levels.
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Figure 4. Mean comparison of the effect of different moisture levels on the chlorophyll a content in
different cultivars of bread and durum wheat. Similar letters in each column indicate non-significance

at the 5% probability level.
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Figure 5. Mean comparison of the effect of different moisture levels on the chlorophyll b content in
different cultivars of bread and durum wheat. Similar letters in each column indicate non-significance
at the 5% probability level.
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Figure 6. Mean comparison of the effect of different moisture levels on the carotenoids content in
different cultivars of bread and durum wheat. Similar letters in each column indicate non-significance

at the 5% probability level.
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Table 3. The results of analysis of variance (mean square) of grain yield of six
cultivars (bread and durum) wheat at different moisture levels
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Table 4. Mean comparison of the effect of different moisture levels on the grain yield content in

different cultivars of bread and durum wheat
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Similar letters in each column indicate non-significance at the 5% probability level.
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