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oil is a vital natural resource that supports plant growth, regulates water flow, stores 

nutrients, and sustains countless forms of life. Its health and productivity are closely 

influenced by weather parameters such as rainfall, temperature, wind, humidity, and extreme 

climatic events. These weather factors not only affect the physical and chemical structure of 

the soil but also influence its biological activity,moisture content, andnutrient availability. 

Changes in weather patterns whether seasonal or due to long-term climate shifts can lead to 

significant transformations in soil characteristics. For example, excessive rainfall may lead to 

nutrient leaching and erosion, while high temperatures can accelerate the decomposition of 

organic matter. Similarly, strong winds can cause topsoil loss, and droughts may result in soil 

hardening and reduced fertility. Understanding the effect of various weather parameters on 

soil is essential for managing soil health, improving agricultural productivity, and ensuring 

sustainable land use. This article explores the individual roles of key weather factors and their 

overall impact on soil properties and functions. 

Rainfall (Precipitation) 
Rainfall is one of the most significant weather factors influencing soil. It affects soil 

moisture, nutrient availability, and structure. 

Increased Rainfall: 

 Leaching of Nutrients: Excessive rainfall can dissolve and carry away essential nutrients 

such as nitrogen, calcium, and magnesium from the root zone into deeper layers or 

groundwater. This leads to nutrient deficiency for plants. 

 Soil Acidification: Continuous leaching removes base cations and increases hydrogen ion 

concentration, making the soil more acidic over time. 

 Erosion: When heavy rains fall on unprotected or sloped soils, they can wash away the 

topsoil, which is rich in organic matter and nutrients. This results in soil degradation and 

reduced fertility. 

Low Rainfall: 

 Dry Soils: Lack of moisture limits microbial activity, organic matter breakdown, and 

nutrient cycling, leading to poor plant growth. 

 Salinization: In arid and semi-arid areas, insufficient rainfall leads to the accumulation of 

salts near the soil surface, especially when evaporation exceeds precipitation. This makes 

the soil alkaline and unsuitable for many crops. 

Temperature 
Temperature influences the rate of chemical, biological, and physical processes in soil. 

High Temperatures: 

 Faster Decomposition: Warm conditions accelerate microbial activity, increasing the 

rate at which organic matter breaks down and nutrients are released. 

S 

mailto:pramodskamble2018@gmail.com


Kamble and Baghele (2025) Agri Magazine, 02(07): 695-698 (JULY, 2025)     

Agri Magazine ISSN: 3048-8656 Page 696 

 Increased Evaporation: Higher temperatures lead to moisture loss from the soil surface, 

which may result in dry, compacted soils and concentration of salts (especially in poorly 

drained areas). 

Low Temperatures: 

 Reduced Biological Activity: Cold conditions slow down the activity of soil organisms 

such as microbes, fungi, and earthworms, which are essential for nutrient cycling. 

 Freeze-Thaw Cycles: In regions with sub-zero temperatures, the freeze-thaw process can 

break apart soil aggregates, leading to changes in soil texture and poor drainage or 

crusting. 

Wind 
Wind can physically alter the soil surface and transport materials across landscapes. 

Effects of Wind: 

 Wind Erosion: Especially in dry, sandy, or bare soils, strong winds can blow away the 

topsoil, which contains most of the nutrients and organic matter. 

 Loss of Fertility: As topsoil is removed, the underlying layers exposed may have less 

fertility and poor structure, reducing soil productivity. 

 Soil Drying: Wind increases the rate of evaporation, drying out the soil surface and 

potentially harming germinating seeds and reducing microbial activity. 

Humidity 
Humidity regulates the moisture content in both the atmosphere and the soil. 

High Humidity: 

 Enhanced Microbial Activity: Moist air conditions promote the growth of soil microbes, 

which help break down organic matter. 

 Better Moisture Retention: Soils tend to hold more moisture, supporting plant and 

microbial life. 

 Low Humidity: 

 Quick Drying of Soil: In low-humidity conditions, water evaporates quickly, leaving the 

soil dry and less able to support plant growth. 

 Stress on Plants: Plants may experience water stress, reducing growth and yield. 

Storms and Extreme Weather Events 
These events can cause sudden and severe changes in soil conditions. 

Heavy Rainfall and Flooding 

 Soil Compaction: Flooding or heavy rain compresses soil particles, reducing aeration 

and water infiltration. 

 Topsoil Loss: Storm runoff can remove fertile topsoil and carry nutrients away from 

fields. 

 Waterlogging: Excess water saturates the soil, reducing oxygen availability for plant 

roots and soil organisms. 

Droughts 

 Cracking and Hardening: Soils become extremely dry and form cracks, which affect 

root growth and water absorption. 

 Loss of Soil Life: Microorganisms and earthworms die off or become inactive, reducing 

organic matter decomposition. 

 Nutrient Imbalance: Without moisture, plants can’t absorb nutrients efficiently, leading 

to poor crop yields. 

Summary Table 
Weather 

Factor 
Positive Effects Negative Effects 

Rainfall 
Moisture supply, nutrient 

transport 

Leaching, erosion, salinization, 

acidification 



Kamble and Baghele (2025) Agri Magazine, 02(07): 695-698 (JULY, 2025)     

Agri Magazine ISSN: 3048-8656 Page 697 

Weather 

Factor 
Positive Effects Negative Effects 

Temperature 
Boosts microbial and plant 

activity 

High temp = evaporation; Low temp = 

slow processes, freezing 

Wind Minor aeration Wind erosion, loss of topsoil, moisture loss 

Humidity 
Supports microbial life, 

retains moisture 

Excess humidity may promote fungal 

diseases in plants 

Storms 
Occasional moisture 

replenishment 

Soil compaction, erosion, flooding, 

nutrient loss 

Droughts None (mostly harmful) 
Cracking, hardening, biological dormancy, 

low fertility 

Conclusion 
Weather factors significantly shape the chemical, physical, and biological properties of soil. 

While moderate levels of rainfall, temperature, and humidity promote healthy soil 

functioning, extreme conditionslike drought, storms, and high windscan lead to soil 

degradation, reduced fertility, and poor crop productivity. Understanding these impacts 

allows farmers, land managers, and policymakers to adopt strategies for soil conservation and 

climate resilience. 
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