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Research article An experiment was conducted to evaluate the effect of water stress on the
physiological, biochemical, and antioxidant properties of wheat lines in the
form of split plots in a randomized complete block design with three
replications. The results showed that the water stress in the spike stage of
wheat lines had significant effects on the studied traits, and there were
genetic differences between the lines in terms of the studied traits except
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chlorophyll a, and b content under stress conditions. Increased
malondialdehyde (MDA) and total protein accumulation in leaves of wheat
lines were observed during water deficit stress, which was accompanied by

KEYWO_rds increased antioxidant enzymes superoxide dismutase (SOD), peroxidase
ém!ox\l(qam Enzymes (POD), and catalase (CAT) activity, and the highest activity of antioxidant
rain Yie

Mineral Nutrients enzymes was observed in line 9. Also, _potassium (K), c_alcium (Ca) a_mq
o magnesium (Mg) uptake by wheat lines decreased in water deficit

Water Deficit . : . .

Wheat conditions, and there was a difference between wheat lines in terms of the
amount of minerals uptake under stress conditions. In general, a decrease
in chlorophyll content and nutrient uptake under water deficit stress can
lead to loss of grain yield, and wheat lines can increase their tolerance to
stress conditions by increasing antioxidant activity and reducing MDA
accumulation.

Introduction: Water deficit is a major abiotic stress that severely
restricts wheat productivity, particularly during reproductive growth
stages such as heading. Drought stress disrupts photosynthesis,
accelerates oxidative damage, limits nutrient uptake, and ultimately
reduces grain yield. Genetic variability among wheat genotypes
provides an opportunity to identify drought-tolerant lines based on
physiological and biochemical responses, which is essential for
sustainable wheat production under water-limited environments.

Materials and Methods: A two-year field experiment was
conducted using a randomized complete block design with three
replications to evaluate ten wheat genotypes under two irrigation
regimes, including normal irrigation and water deficit imposed at
the heading stage. Grain yield, photosynthetic pigments, soluble
carbohydrates, = malondialdehyde  content,  total  protein
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concentration, antioxidant enzyme activities, and mineral nutrient
contents were determined using standard analytical methods.
Statistical analyses were performed to assess treatment and
genotype effects.

Results and Discussion: Water deficit significantly reduced grain
yield, chlorophyll a and b, carotenoid content, and mineral nutrient
accumulation, while it increased malondialdehyde concentration,
soluble carbohydrates, total protein, and antioxidant enzyme
activities. Genotypes differed markedly in their responses to
drought stress, indicating substantial genetic variability. Higher
antioxidant enzyme activities and lower membrane lipid
peroxidation were associated with improved drought tolerance.
Certain genotypes maintained relatively higher photosynthetic
pigment levels and grain yield under stress, reflecting more efficient
physiological adjustment and oxidative stress mitigation.
Conclusion: Water deficit at the heading stage imposed
pronounced effects on yield and stress-related traits in wheat.
Enhanced antioxidant defense capacity, maintenance of
photosynthetic pigments, and improved metabolic regulation
contributed to drought tolerance. The identified superior genotypes
represent valuable genetic resources for breeding programs aimed at
improving wheat performance under drought-prone conditions.
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