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Abstract: This study investigates the patterns of changes in leaf water content of triticale 

(×Triticosecale) under moderate and drought conditions. The main objective was to determine the 

characteristics of plant water regime and the factors influencing it under different environmental conditions. 

Experimental studies were conducted by growing triticale plants under two contrasting conditions: 

optimal moisture (moderate) and water deficit (drought). A comparative analysis of leaf water content was 

carried out. 

The results showed that under drought conditions, the water content in leaves significantly decreased, 

leading to a reduction in physiological processes, particularly transpiration and water exchange intensity. In 

contrast, under moderate conditions, leaf water content remained relatively stable, ensuring normal plant 

growth and development. 
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INTRODUCTION 

Global climate change has intensified drought conditions in agroecosystems, making 

water deficiency one of the main limiting factors in crop production. Therefore, scientific 

research is focused on studying drought tolerance in crops, their growth and development 

under water-deficient conditions, and their morphobiological, ecological, physiological, and 

phytochemical characteristics. 

Particular attention is being paid to increasing the adaptability of promising cereal 

crops to environmental stress factors, improving their growth and development, enhancing 

productivity under water deficit conditions, and developing drought-resistant varieties 

suitable for different ecological environments. 
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The aim of this study was to determine the physiological basis of drought tolerance in 

triticale varieties cultivated under the conditions of the Samarkand region. 

Triticale (×Triticosecale) is a hybrid crop obtained by crossing wheat and rye and is 

currently classified as an independent botanical genus (Mergoum et al., 2019). 

Initially, triticale was cultivated in drought-prone and saline regions (Australia, 

China, Spain), and later expanded to moderate humid regions (Europe, Canada), warm and 

humid areas (Brazil), and cold or drought-prone environments (Russian Federation). The 

main producing countries include Poland, Germany, France, Belarus, Hungary, Sweden, 

Lithuania, Russia, China, and Australia (Gagiu, 2020). 

The chemical composition of triticale grain is similar to that of wheat and rye, often 

showing intermediate values. Due to the presence of rye proteins, triticale flour has lower 

gluten content, resulting in lower bread-making quality compared to wheat (Agil et al., 

2014). However, triticale remains an important alternative food crop, especially in regions 

where wheat cultivation is limited by environmental conditions (Oettler, 2005). 

Triticale is characterized by high productivity and greater tolerance to abiotic stress 

compared to wheat, making it valuable for both grain and forage production (Blum, 2014). 

It is widely used as animal feed and increasingly in food and alcohol industries (Mergoum, 

2009). Recently, triticale has also been considered a potential bioenergy crop, with research 

focusing on biomass conversion into biofuels such as bioethanol and biogas (Randhawa et 

al., 2015). 

Water deficiency is currently one of the major limiting factors in crop production 

worldwide. Understanding physiological mechanisms of drought tolerance is essential for 

breeding programs aimed at improving stress resistance. Triticale’s drought tolerance is 

associated with early flag leaf development and efficient water uptake by its root system. 

Materials and Methods 

The study was conducted under the conditions of the Zarafshan Valley. Triticale 

varieties were grown under two environmental conditions: moderate (optimal moisture) 

and drought (water deficit). 

Leaf water content was measured at different times of the day (06:00, 08:00, 14:00, 

evening) and at different growth stages (tillering, stem elongation, heading, flowering, grain 

filling). Comparative analysis was performed between varieties and environmental 

conditions. 

Results and Discussion 

The results showed that leaf water content in triticale varieties was highest in the 

early morning (06:00–08:00), decreased during the daytime (up to 14:00), and partially 

recovered in the evening. This pattern was observed across all varieties and growth stages. 
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Under drought conditions, leaf water content decreased significantly compared to 

moderate conditions. 

During the flowering stage, the average daily leaf water content ranged from 81.6% to 

83.7% under moderate conditions, with a daily fluctuation range of 3.6–4.8%. Under 

drought conditions, it ranged from 79.6% to 81.8%, with a fluctuation range of 4.5–4.7%. 

Among the varieties, under moderate conditions, the Farhod variety showed relatively 

higher leaf water content across all growth stages. Under drought conditions, the Valentin 

variety maintained relatively higher water content. 

In contrast, the Odissey variety exhibited the lowest leaf water content under both 

environmental conditions throughout all growth stages. 

Overall, the results indicate that leaf water content in triticale depends on both 

biological characteristics and environmental factors. 

Conclusion 

The study demonstrated that drought conditions significantly reduce leaf water 

content in triticale, affecting physiological processes. However, varietal differences indicate 

varying levels of drought tolerance. These findings are important for selecting drought-

resistant varieties and improving cultivation practices under water-limited conditions. 

Table 1. Leaf Water Content in Triticale Varieties (%) 

№ Variety 
Developmen-tal 

phase 

SWS WL 

Daily average 

(water content 

%) 

Daily 

change 

range 

Daily average 

(water 

content %) 

Daily 

change 

range 

1 Farhod Tillering phase 80,3 5,7 78,2 4,9 

2 Odissey 78,4 5,0 76,9 4,5 

3 Valentin 79,2 5,1 78,6 5,0 

4 Svat 80,1 5,4 77,9 4,8 

5 Tixon 79,5 5,2 77,4 4,6 

1 Farhod Stem elongation 

phase 

82,1 3,4 80,1 3,6 

2 Odissey 80,9 2,6 78,9 3,4 

3 Valentin 81,0 2,9 80,4 3,7 

4 Svat 81,8 3,3 79,6 3,6 

5 Tixon 81,2 3,1 79,3 3,5 

1 Farhod Heading phase 81,8 4,7 80,2 4,6 

2 Odissey 79,7 4,2 78,7 4,4 

3 Valentin 80,7 4,3 80,4 4,7 

4 Svat 81,4 4,5 79,9 4,5 

5 Tixon 81,1 4,4 79,3 4,6 

1 Farhod Flowering phase 83,7 4,8 81,4 4,7 

2 Odissey 81,6 3,6 79,6 4,5 
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Note: *SWS – stable water supply; WL – water limited; **statistically significant at p 

< 0.05. 
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