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Climate change is expected to increase the frequency and severity of drought 
events and accelerate agricultural land degradation, thereby affecting the suitability 
of areas for winter wheat cultivation. Consequently, both grain yield and technologi-
cal quality may be significantly influenced by environmental conditions during the 
growing season. Climate-resilient wheat cultivars are therefore becoming an impor-
tant priority for modern breeding programs. 

The purpose. To evaluate the adaptability of winter wheat cultivars to the cli-
matic conditions of 2025 by examining physiological, biochemical, and grain quality 
traits.

Materials and Methods. The study was conducted on the winter wheat cul-
tivars Meleag, Moldova 614, Moldova 5, and Bijuteria Zâmbrenilor, grown under 
field conditions at the Institute of Genetics, Physiology and Plant Protection, MSU. 
Photosynthetic pigments (chlorophyll a, chlorophyll b, and carotenoids) were deter-
mined in flag leaves at the heading, flowering, and milk development stages accord-
ing to Lichtenthaler (1987). The contents of L-proline and soluble sugars were quan-
tified at flowering and milk development stages, while grain quality was assessed 
using wet and dry gluten content, gluten deformation index, and thousand-kernel 
weight. Statistical analysis of the experimental data was performed using ANOVA 
and Tukey’s test.

Results. Photosynthetic pigment dynamics varied with developmental stage and 
genotype. Chlorophyll a and carotenoid contents decreased after flowering, whereas 
Meleag and Moldova 614 maintained higher pigment levels throughout the study 
period, indicating greater stability of the photosynthetic apparatus under drought 
conditions. L-proline and soluble sugars accumulated during grain development, 
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reflecting the activation of osmoregulatory and cellular protective mechanisms. 
These metabolic adjustments represent important adaptive responses that contribute 
to maintaining cellular homeostasis under drought and elevated temperature stress. 
Considerable variability among the studied cultivars was observed for gluten content 
and thousand-kernel weight, with several genotypes exceeding the standard cultivar 
Kuialnic. Furthermore, the gluten deformation index remained within the optimal 
parameters for breadmaking in drought-tolerant cultivars. A strong correlation was 
found between high flag leaf chlorophyll retention and final thousand-kernel weight. 
The obtained results highlight the importance of combining physiological and tech-
nological traits for the evaluation of wheat adaptation to adverse environmental con-
ditions.

Conclusions. Photosynthetic stability, osmolyte accumulation, and grain quali-
ty traits are complementary indicators for identifying drought-adaptive winter wheat 
genotypes. The cultivars characterized by higher pigment retention and enhanced 
osmolyte accumulation exhibited a greater adaptive potential under the climatic con-
ditions of 2025. The genotype Bijuteria Zâmbrenilor also demonstrated balanced 
biochemical indicators suitable for regional cultivation. These traits can be effec-
tively incorporated into breeding programs aimed at improving stress tolerance, pro-
ductivity, and grain quality. The identified physiological markers will help screen 
early-generation hybrid lines during severe heat stress. 
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