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consumption in agriculture, such as crop type, climate, soil type, irrigation techniques, and water 

management strategies, is essential for optimizing water use efficiency and mitigating water-related 

challenges, including water scarcity, depletion of aquifers, and ecological degradation. This annotation 

explores the key considerations surrounding water consumption for agricultural irrigation, highlighting the 

importance of sustainable water management practices in ensuring long-term agricultural productivity and 

environmental resilience. 
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Different crops have varying water requirements depending on factors such as climate, 

soil type, stage of growth, and crop variety. Crop water requirements are often expressed in 

terms of evapotranspiration (ET), which is the sum of water lost through evaporation from 

the soil surface and transpiration from the plant. 

Water use efficiency (WUE) is a measure of how efficiently crops use water to 

produce biomass or yield. Improving WUE is crucial for sustainable agriculture, especially 

in regions where water resources are limited. 

Various irrigation systems are used in agriculture, including surface irrigation (e.g., 

flood, furrow), sprinkler irrigation, and drip irrigation. The choice of irrigation system 

depends on factors such as crop type, soil characteristics, water availability, and economic 

considerations. Drip irrigation, which delivers water directly to the root zone of plants, is 

known for its high efficiency in water use and is particularly suitable for water-stressed 

regions. 

Efficient water management practices, such as scheduling irrigation based on crop 

water requirements, soil moisture monitoring, and using technologies like soil moisture 

sensors and weather forecasts, can help optimize water use in agriculture. Implementing 

strategies such as mulching and conservation tillage can also help reduce water loss 

through evaporation and improve soil water retention. 
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The water footprint of agricultural crops refers to the total volume of water 

consumed, both directly (through irrigation) and indirectly (through rainfall), during their 

production. Assessing the water footprint of crops is essential for understanding the 

environmental impact of agricultural practices and informing water resource management 

decisions. 

Climate change poses challenges to agricultural water management, with shifts in 

precipitation patterns, increased temperatures, and more frequent extreme weather events 

affecting water availability and crop water requirements. Adaptation strategies, such as 

developing drought-tolerant crop varieties, improving irrigation efficiency, and enhancing 

water storage infrastructure, are essential for mitigating the impacts of climate change on 

agricultural water use. Effective water governance frameworks and policies are necessary to 

ensure sustainable water use in agriculture. 

This includes measures such as water pricing mechanisms, regulations on water use, 

incentives for water-efficient practices, and investments in water infrastructure. 

By integrating scientific knowledge with practical applications and policy 

interventions, it is possible to enhance water productivity in agriculture while ensuring the 

sustainability of water resources for future generations. 

The consumption of water for irrigation of agricultural crops is determined by the 

consumption of water evaporated from the leaves, trunks and soil surface of crops. This 

total evaporation is called water consumption or evapotranspiration. 

The water needs of plants depend on climatic and natural conditions, biological 

characteristics and variety of crops, age, duration of the growing season, the amount of 

harvest and the level of agro technics. 

The amount of water consumption of crops depends on weather conditions, the 

amount of heat energy coming to the soil surface, soil moisture, the type of crop being 

grown and its productivity. 

The amount of water that the calculated soil layer can hold after irrigation is called the 

marginal field moisture capacity of the field. This value is the upper limit of moisture in 

irrigation. 

Seasonal irrigation rate is the amount of water supplied to 1 hectare of irrigation area 

during the growing season to obtain the planned harvest in the current year, and it is 

measured in units of m3/ha. 

The amount of the seasonal irrigation norm depends on the type of crop and the area 

of cultivation: 

- 5000-9000 m3/ha for cotton crop; 

- 2000-10000 m3/ha for perennial grass crops; 

- 1000-5000 m3/ha for grain; 

- 2000-8000 m3/ha for polys; 

- It is set as 1500-7000 m3/ha for orchards and vineyards. 

Seasonal irrigation rate is given in the form of irrigation rate for agricultural crops. 

Irrigation rate is the volume of water supplied to 1 irrigated area for one-time 

irrigation of agricultural crops, it is measured in the unit of m3/ha. 
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Irrigation rate is the main component of total water consumption or total moisture 

evaporation in irrigated areas. In addition to the irrigation rate, the total water 

consumption includes: 

- Moisture reserves in the soil as a result of precipitation or washing of soil salt and 

reserve moisture collecting irrigation; 

- Precipitation and groundwater consumption during the vegetation period. 

It is also necessary to take into account the consumption of underground water, 

because 60% of the irrigated area in the cotton fields of Central Asia is located on 

hydromorphic soils with shallow groundwater levels (1-2 meters and 2-3 meters). 

Groundwater consumption depends on the biological properties of cotton and other crop 

rotations - potential evaporation and location of the root system. 

Generalized data from special experiments conducted under field conditions, the 

contribution of groundwater to the total water consumption in the cotton field - depending 

on the mechanical composition and structure of the soil: 25 to 65 when the groundwater 

table is 1-2 meters deep. %, and when it is 2-3 m, it shows that it is from 5 to 45%. 

The nature of the development of the plant root system also affects the water needs of 

plants. For example, since cotton is a perennial plant by nature, its growth and crop 

formation during the growing season are not limited. These processes occur simultaneously 

and are interdependent. 

The duration of the cotton growing season depends on its variety and climatic 

conditions. It lasts from 100 to 150 days. When planted early, the duration of the vegetation 

period is longer, when planted late, this period is shortened. 

External environmental conditions have a decisive influence on the growth and 

development of cotton. In order for the seed to germinate well, the pre-sowing moisture of 

the soil, that is, the marginal moisture capacity of the field under field conditions, should be 

equal to 70-80%. Moisture characteristic of mature soil is moderate moisture. 

Water consumption for irrigation of agricultural crops is a multifaceted issue with 

significant implications for global food production, water resources, and environmental 

sustainability. Our analysis underscores the complexity of factors influencing water use in 

agriculture, including crop selection, climate variability, soil characteristics, and irrigation 

techniques. While irrigation plays a crucial role in enhancing crop yields and ensuring food 

security, unsustainable water practices can exacerbate water scarcity, degrade ecosystems, 

and compromise long-term agricultural viability. 

Moving forward, prioritizing sustainable water management practices is imperative to 

address the challenges posed by increasing water demand and dwindling freshwater 

resources. Implementing efficient irrigation technologies, such as drip irrigation and 

precision farming, alongside improved water conservation strategies, can enhance water 

use efficiency and minimize agricultural water wastage. Additionally, promoting crop 

diversification, selecting drought-resistant cultivars, and adopting agro ecological 

approaches can help mitigate the impacts of water stress on agricultural systems. 

Furthermore, interdisciplinary collaborations involving scientists, policymakers, 

farmers, and stakeholders are essential to develop holistic solutions that balance 

agricultural productivity with environmental conservation. Investing in research and 
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innovation to better understand the dynamic interactions between water, crops, and 

ecosystems will be pivotal in shaping sustainable irrigation practices tailored to diverse 

agricultural landscapes and socio-economic contexts. 

In conclusion, addressing water consumption for irrigation in agriculture requires 

concerted efforts to integrate technological advancements, policy interventions, and 

behavioral changes to achieve water security, food sovereignty, and environmental 

resilience on a global scale. 
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