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ABSTRACT 

Wheat (Triticum aestivum L.) is a vital crop globally, and its production is influenced by various environmental 

factors, including soil moisture. This review synthesizes existing research on the impact of varying soil moisture 

regimes on wheat yield and physio-morphological characteristics. The review encompasses studies examining the 

effects of water stress and excess moisture on wheat growth, development, and yield.  
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Introduction 

Wheat, a fundamental cereal crop globally, serves as a staple food for a significant portion of the world's population. 

Its importance in global food security cannot be overstated, making it imperative to understand the factors influencing 

its growth and yield. Among these factors, soil moisture stands out as one of the most critical determinants of wheat 

productivity. In the context of climate change-induced variations in precipitation patterns, the influence of soil 

moisture on wheat assumes even greater significance [1]. 

Soil moisture, the water content present in the soil, plays a pivotal role in regulating various physiological and 

morphological processes in wheat plants. These processes are essential for the plant's growth, development, and 

ultimately, its productivity. From germination to maturity, wheat plants rely on an adequate supply of water from the 

soil to carry out essential functions such as photosynthesis, nutrient uptake, and transpiration. The availability of soil 

moisture directly impacts these processes, thereby affecting the overall performance of wheat crops. 

The influence of soil moisture on wheat growth and yield is multifaceted. At the germination stage, sufficient soil 

moisture is necessary to facilitate seed imbibition and subsequent emergence of seedlings. Water availability during 

early growth stages is crucial for establishing a healthy root system, which enables the plant to access water and 

nutrients from deeper soil layers as it matures. Adequate soil moisture also promotes vigorous vegetative growth, 

including the development of leaves, stems, and tillers, which contribute to the plant's biomass accumulation [2]. 
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During key reproductive stages such as flowering and grain filling, the role of soil moisture becomes even more 

pronounced. Water stress during these critical stages can significantly reduce wheat yield by impairing processes 

such as pollen viability, fertilization, and grain development. Insufficient soil moisture restricts the expansion of 

developing grains, leading to decreased kernel weight and ultimately lower grain yield. Additionally, water stress 

during grain filling can increase the incidence of shriveled or aborted grains, further diminishing overall yield 

potential. 

Conversely, excess soil moisture can also pose challenges to wheat production. Waterlogged or saturated soil 

conditions limit oxygen availability to the roots, hindering root growth and nutrient uptake. Prolonged waterlogging 

can lead to root damage and predispose plants to diseases such as root rot. Excessive soil moisture can also cause 

physiological disorders in wheat plants, including leaf chlorosis, reduced photosynthetic activity, and metabolic 

imbalances, all of which can negatively impact yield and grain quality [3]. 

In addition to its direct effects on plant physiology, soil moisture influences various morphological traits of wheat 

plants. Changes in soil moisture availability can alter traits such as plant height, leaf area, tiller number, and root 

architecture. These morphological adaptations represent the plant's response to fluctuations in water availability, as 

it seeks to optimize water uptake and utilization under different conditions. For example, under water-limited 

conditions, wheat plants may exhibit reduced leaf area and tillering as strategies to conserve water and maintain 

hydration. 

Understanding the intricate relationship between soil moisture and wheat physiology is essential for optimizing 

agricultural practices to enhance wheat productivity. Strategies for managing soil moisture include implementing 

efficient irrigation techniques, adopting conservation tillage practices, and selecting appropriate crop rotations. 

Furthermore, the development and deployment of drought-tolerant wheat varieties can help mitigate the negative 

impacts of water stress on yield [4]. 

 

Physio-Morphological Characteristics of Wheat 

The physio-morphological characteristics of wheat encompass a range of traits that contribute significantly to its 

growth, development, and ultimately, its productivity. Understanding these characteristics is essential for assessing 

the impact of soil moisture on wheat and devising strategies to optimize its cultivation [5]. 

Plant Height 

Plant height in wheat refers to the vertical length from the base of the stem to the tip of the flag leaf. It is a crucial 

trait that affects crop management practices such as lodging susceptibility and nutrient allocation. Taller varieties 

may have greater access to sunlight, but they can be more prone to lodging under adverse weather conditions. 

Conversely, shorter varieties may offer better resistance to lodging but may have reduced photosynthetic potential. 
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Leaf Area 

Leaf area is a key determinant of the photosynthetic capacity of wheat plants. It refers to the total surface area of 

leaves present in a plant canopy. A larger leaf area allows for increased photosynthesis, resulting in greater biomass 

accumulation and ultimately higher yields. Leaf area is influenced by genetic factors as well as environmental 

conditions such as light availability and water availability. 

Root System Architecture 

The root system architecture of wheat refers to the spatial arrangement and distribution of roots in the soil. It plays a 

critical role in water and nutrient uptake, anchorage, and plant stability. A well-developed root system with deep, 

extensive roots can access water and nutrients from deeper soil layers, enhancing the plant's resilience to drought and 

nutrient deficiencies. Root architecture is influenced by both genetic factors and environmental conditions, including 

soil moisture availability. 

Tiller Number 

Tillering is the process by which new shoots, known as tillers, emerge from the base of the main stem or from axillary 

buds along the stem. The number of tillers per plant is an important trait that influences wheat yield potential. Tillers 

contribute significantly to biomass accumulation and grain production, particularly in dense stands or under favorable 

growing conditions. However, excessive tillering can lead to competition for resources and reduced grain size. 

Flowering Time 

Flowering time, or the timing of anthesis (the emergence of flowers), is a critical developmental stage in wheat that 

determines the duration of the reproductive phase and the timing of grain filling. It is influenced by both genetic and 

environmental factors, including photoperiod and temperature. Timely flowering is essential for synchronizing pollen 

release and stigma receptivity, ensuring successful fertilization and grain set. Variability in flowering time can affect 

wheat yield and quality, particularly under conditions of heat stress or water stress during critical reproductive stages 

[6-7]. 

These physio-morphological characteristics of wheat are tightly interlinked with various physiological processes such 

as photosynthesis, water uptake, nutrient absorption, and stress response mechanisms. Understanding the 

relationships between these traits and their responses to soil moisture levels is essential for optimizing wheat 

production under varying environmental conditions. By selecting cultivars with desirable physio-morphological traits 

and implementing appropriate management practices, growers can enhance wheat yield and quality while minimizing 

the negative impacts of soil moisture variability. 

Effects of Water Stress on Wheat 

Water stress, resulting from insufficient soil moisture, adversely affects wheat growth and development. Studies 

indicate that water stress during critical growth stages, such as tillering, stem elongation, and grain filling, 
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significantly reduces wheat yield. Under water stress conditions, wheat plants display morphological adaptations 

such as reduced leaf area, decreased tiller number, diminished plant height, and altered root architecture to minimize 

water loss and sustain water uptake. Physiologically, water-stressed wheat plants experience reduced photosynthetic 

rates, impaired nutrient uptake, decreased chlorophyll content, and accelerated senescence, leading to yield penalties 

[8-9]. 

Impact of Excess Moisture on Wheat 

Conversely, excess soil moisture can also negatively impact wheat growth and yield. Waterlogging or saturated soil 

conditions hinder oxygen availability to the roots, resulting in reduced root growth, impaired nutrient uptake, and 

increased susceptibility to diseases. Excessive soil moisture can induce physiological disorders such as chlorosis, 

reduced photosynthesis, and metabolic imbalances, ultimately leading to decreased grain yield and poor grain quality 

[10-11]. 

Optimization of Soil Moisture for Wheat Production 

To mitigate the adverse effects of both water stress and excess moisture on wheat, optimizing soil moisture 

management practices is crucial. Strategies such as precision irrigation, conservation tillage, crop rotation, and the 

utilization of drought-tolerant wheat cultivars can help minimize yield losses and enhance water-use efficiency. 

Additionally, employing advanced agronomic techniques and integrating climate-resilient agricultural practices can 

improve wheat productivity under varying soil moisture regimes [12-13]. 

 

Conclusion 

Understanding the interactions between soil moisture levels and wheat physiology is vital for devising sustainable 

agricultural practices to ensure food security in the face of changing climate conditions. By unraveling the 

complexities of soil-water-plant interactions, researchers and agronomists can develop innovative strategies to 

optimize water use, enhance crop resilience, and improve wheat productivity. Continued research efforts focused on 

investigating the dynamics of soil moisture and its impact on wheat growth and yield will be instrumental in shaping 

future agricultural practices. Keywords: Wheat, Soil Moisture, Yield, Physio-Morphological Characteristics, Climate 

Change. 
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