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Abstract 
 

The soil moisture balance is a critical aspect of agriculture and environmental sustainability, 

as it determines the water availability for crops and affects the health of ecosystems. The soil 

moisture balance is the difference between the amount of water that enters the soil and the 

amount of water that leaves the soil through evaporation, transpiration, and drainage. A 

positive soil moisture balance is desirable for crop growth, while a negative soil moisture 

balance can lead to water stress and reduced yields. Managing the soil moisture balance 

involves various strategies such as irrigation, soil management, crop management, and 

climate-smart agriculture. These strategies can help improve the water-holding capacity of 

soil, reduce water loss, and increase agricultural productivity. This article provides an 

overview of the soil moisture balance, its implications for agriculture, and the strategies for 

managing it. 

 

Introduction 

 

Soil moisture balance is an important aspect of agricultural and environmental sciences. The 

balance of soil moisture is critical for crop growth, as plants require a certain amount of water 

to thrive. Soil moisture balance is the difference between the amount of water that enters the 

soil and the amount of water that leaves the soil through evaporation, transpiration, and 

drainage. A positive soil moisture balance indicates that the soil is wetter than it was 

previously, while a negative soil moisture balance indicates that the soil is drier than it was 

previously. 

 

Soil Moisture 
 

Soil moisture is the water that is held in the pores and spaces between soil particles. The 

amount of water that soil can hold is determined by its texture, structure, and composition. 

Soils with a high clay content can hold more water than soils with a high sand content 

because clay particles are smaller and have more surface area to hold onto water molecules. 

 

Soil moisture is critical for plant growth because it is necessary for many biological 

processes, such as photosynthesis, respiration, and nutrient uptake. The amount of water that 

plants require varies depending on the species, growth stage, and environmental conditions. 

 

Soil Moisture Balance Components 
 

The soil moisture balance is the difference between the amount of water that enters the soil 

and the amount of water that leaves the soil. The components of the soil moisture balance 

include precipitation, evapotranspiration, and drainage. 

 

 

 



Precipitation 

 

Precipitation is the primary source of water for soil. It is the process by which water falls 

from the atmosphere to the surface of the Earth. Precipitation can be in the form of rain, 

snow, or hail, and its amount and intensity vary depending on location, season, and weather 

conditions. 

 

The amount of water that enters the soil through precipitation is called infiltration. Infiltration 

depends on the intensity and duration of precipitation, soil texture, and soil structure. If 

precipitation intensity is high, soil structure is poor, or soil is compacted, infiltration can be 

reduced, leading to surface runoff. 

 

Evapotranspiration 

 

Evapotranspiration is the process by which water is lost from the soil through evaporation 

and transpiration. Evaporation is the process by which water changes from a liquid to a gas 

and enters the atmosphere. Transpiration is the process by which water is absorbed by plant 

roots, travels through the plant, and is released into the atmosphere through small openings in 

the leaves called stomata. 

 

The amount of water lost through evapotranspiration depends on environmental factors such 

as temperature, humidity, wind, and solar radiation, as well as plant characteristics such as 

leaf area, stomatal conductance, and root depth. 

 

Drainage 

 

Drainage is the process by which excess water leaves the soil and enters groundwater or 

surface water. Drainage occurs when the amount of water entering the soil exceeds the 

amount of water that can be stored or used by plants. The amount of drainage depends on soil 

properties such as texture, structure, and permeability. 

 

If the soil is too permeable, water may drain too quickly, leading to a negative soil moisture 

balance. On the other hand, if the soil is too impermeable, water may accumulate, leading to 

waterlogging and other problems. 

 

Soil Moisture Balance Equation 
 

The soil moisture balance equation is a simple accounting tool that is used to estimate the 

amount of water in the soil at any given time. The equation is based on the principle of 

conservation of mass, which states that the amount of water in the soil cannot change unless 

there is a change in the inputs or outputs of the system. 

 

The soil moisture balance equation is as follows: 

 

ΔS = P - ET - D 

 

Where: 

 

ΔS = change in soil moisture storage 

P = precipitation 



ET = evapotranspiration 

D = drainage 

 

The change in soil moisture storage (ΔS) is the difference between the amount of water that 

enters the soil through precipitation (P), and the amount of water that leaves the soil through 

evapotranspiration (ET) and drainage (D). 

 

If the soil moisture balance is positive (ΔS > 0), it means that the soil is gaining water, and 

the soil moisture content is increasing. If the soil moisture balance is negative (ΔS < 0), it 

means that the soil is losing water, and the soil moisture content is decreasing. 

 

Interpreting the Soil Moisture Balance 
 

The soil moisture balance is an important tool for farmers, agronomists, and environmental 

scientists. By monitoring the soil moisture balance, it is possible to determine the water 

requirements of crops and predict the risk of drought or waterlogging. 

 

Positive Soil Moisture Balance 

 

A positive soil moisture balance is desirable for crop growth, as it indicates that the soil is 

wetter than it was previously. A positive soil moisture balance can occur when: 

 

▪ There is sufficient rainfall to meet the water requirements of crops 

▪ The soil has good water-holding capacity and can store excess water 

▪ The rate of evapotranspiration is low due to low temperatures or high humidity 

 

Negative Soil Moisture Balance 

 

A negative soil moisture balance is undesirable for crop growth, as it indicates that the soil is 

drier than it was previously. A negative soil moisture balance can occur when: 

 

▪ There is insufficient rainfall to meet the water requirements of crops 

▪ The soil has poor water-holding capacity and cannot store excess water 

▪ The rate of evapotranspiration is high due to high temperatures or low humidity 

 

Managing Soil Moisture Balance 
 

Managing the soil moisture balance is critical for crop growth and environmental 

sustainability. Farmers and agronomists can use several strategies to manage the soil moisture 

balance, including: 

 

Irrigation 

 

Irrigation is the process of adding water to crops artificially. Irrigation can be done using 

surface water, groundwater, or recycled water. Irrigation can help maintain a positive soil 

moisture balance and provide water to crops during dry periods. 

 

 

 

 



Soil Management 

 

Soil management practices can help improve the water-holding capacity of soil and reduce 

the risk of waterlogging. Soil management practices include: 

 

➢ Adding organic matter to the soil 

➢ Reducing soil compaction 

➢ Improving soil structure 

 

Crop Management 

 

Crop management practices can help reduce water loss through evapotranspiration and 

improve the efficiency of water use. Crop management practices include: 

 

➢ Planting drought-tolerant crops 

➢ Using crop rotation to manage soil moisture 

➢ Reducing tillage to conserve soil moisture 

 

Climate Smart Agriculture 

 

Climate-smart agriculture is an approach to farming that focuses on reducing greenhouse gas 

emissions, adapting to climate change, and increasing agricultural productivity. Climate-

smart agriculture practices can help manage the soil moisture balance by: 

 

➢ Improving water-use efficiency 

➢ Reducing soil erosion and nutrient loss 

➢ Increasing soil carbon sequestration 

 

Conclusion 
 

The soil moisture balance is an important aspect of agricultural and environmental sciences. 

The balance of soil moisture is critical for crop growth, as plants require a certain amount of 

water to thrive. The soil moisture balance is the difference between the amount of water that 

enters the soil and the amount of water that leaves the soil through evaporation, transpiration, 

and drainage. Positive soil moisture balance is desirable for crop growth, while negative soil 

moisture balance is undesirable. Managing the soil moisture balance is critical for crop 

growth and environmental sustainability. Farmers and agronomists can use several strategies 

to manage the soil moisture balance, including irrigation, soil management, crop 

management, and climate-smart agriculture. 

 

 

 

 

 

 

 

 

 

 


