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Abstract: This article examines the changes in the water regime and key physiological parameters
of rice (Oryza sativa L.) varieties “Lazurniy” and “Sadaf” under the influence of environmental
factors. According to the research results, the “Lazurniy” variety belongs to the intensive type and
demonstrates high productivity under favorable agrotechnical conditions. In contrast, the “Sadat”
variety showed a high capacity for water retention in leaves and a high level of physiological
adaptability under conditions of water deficit.
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1. Introduction

In recent years, due to global climate change and population growth, water
availability has become a critical issue for agriculture, which is the largest consumer of
water worldwide. It is well known that more than 70% of global water resources are used
in agriculture. Although irrigated agricultural lands account for only 20% of the total
cultivated area, they produce about 40% of the world’s food supply. In addition, crop
yields from irrigated lands are at least twice as high as those from rainfed areas [1].

Water typically constitutes 50-90% of plant cell content. Of this amount, 60-90% is
located within the cell, while the remaining portion is mainly found in the cell walls [2].
Therefore, maintaining growth and productivity under ecological stress conditions such
as water deficit is one of the major challenges of modern agriculture, including rice
cultivation [3].

Global climate change leads to various natural disasters. In particular, floods have
negatively affected the productivity of approximately 22 million hectares of rice fields
worldwide, with about half of this area located in eastern India [4]. Although rice (Oryza
sativa L.) requires large amounts of water, excess water beyond the optimal level also
negatively affects yield. This is explained by limited oxygen exchange in submerged
tissues and oxygen deficiency (O, <21%) [5], [6].

Under water deficit stress conditions, signaling processes in the cell membrane are
activated, and resistance is formed through physiological mechanisms and stress-
responsive genes. During this process, significant changes are observed in photosynthesis
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and gas exchange [7], [8], degradation of cellular components, alterations in membrane
lipids [9], translocation of nutrients [10], transcriptional activity of genes and transposable
elements [11], lipid signaling pathways [12], metabolites and proteins [13], as well as
antioxidant systems [14]. Physiological and biochemical imbalances caused by water
deficit redirect a significant portion of energy and nutrients toward protective
mechanisms, leading to reduced growth, development, formation of generative organs,
and biomass accumulation. At the same time, under water deficit conditions, changes
occur in the antioxidant defense system, disrupting protection against reactive oxygen
species (ROS) [15]. At the molecular level, water deficit affects the expression of stress-
sensitive genes, enhancing the synthesis of enzymes such as ascorbate peroxidase (APX)
and heat shock proteins (HSPs) [16].

2. Materials and Methods

The research was conducted in the experimental fields of the Rice Research Institute.
The rice varieties “Sadaf” and “Lazurniy” were used as research material. During the
growing period, physiological indicators of water balance in the rice varieties were
evaluated, including flag leaf water content, transpiration rate, water retention capacity,
and leaf dry weight.

To determine the total water content and water retention capacity of the leaves, five
leaves were sampled from each treatment.

Their fresh weight was measured using an electronic balance and then kept under
room conditions. After a 2-hour exposure, the leaves were weighed again. Subsequently,
the samples were dried in a drying oven at 100-105°C for 72 hours, after which the dry
weight of the leaves was determined.

Based on these measurements, the total water content and water retention capacity
of the leaves were calculated. The study was carried out in accordance with the methods
described in “Methods of Field Experiments” (B.A. Dospekhov, 1985) [17]. Transpiration
intensity was determined according to the method of L.A. Ivanov [18], and leaf water
retention capacity was assessed using the method of A.A. Nichiporovich [19].

3. Results and Discussion

Under conditions of optimal water supply, a high total water content in leaves
positively affects the normal formation of generative and vegetative organs. When the total
water content in the flag leaves was analyzed across the rice varieties, no statistically
significant differences were observed.

Nevertheless, even minimal water reserves in the plant were found to have a
noticeable impact on metabolic processes under water deficit conditions. According to the
analysis, the highest total leaf water content was observed in the “Sadaf” variety, reaching
94.3%. In the “Lazurniy” variety, this value was 94.2%, showing no significant difference
between the two varieties.

Optimal water supply in leaves is known to ensure normal photosynthesis and other
metabolic processes. Another important physiological parameter examined in our study
was water retention capacity, which depends on soil moisture as well as the
morphological, anatomical, biological, and genetic characteristics of the plant. Water
retention capacity is assessed by the percentage of water lost over a specific period (2
hours) relative to the initial water content. A lower value indicates a higher ability of the
leaf to retain water.

In our results, the “Lazurniy” variety showed a water loss of 64.3%, indicating
relatively low water retention capacity. In contrast, the “Sadaf” variety exhibited a lower
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