
 

Agri Magazine 
(International E-Magazine for Agricultural Articles)  

Volume: 03, Issue: 06 (June, 2026) 

Available online at http://www.agrimagazine.in   

  
Agri Magazine, ISSN: 3048-8656 

 

 
 

Agri Magazine ISSN: 3048-8656 Page 166 

Problematic Soils: Causes, Characteristics and Management 
*
Kiran Patel

1
, Arunendra Kumar Patel

2
 and Yagini Tekam

1
 
 

1
Department of Soil Science & Agricultural Chemistry, Jawaharlal Nehru Krishi 

Vishwa Vidyalaya, Jabalpur, Madhya Pradesh 
2
Department of Physics, Amar Veerangana Rani Durgavati Shaskiya  

Mahavidyalaya, Tendukheda, Damoh  
*
Corresponding Author’s email: anjalidrungal0055@gmail.com

  

 

oil is one of the most valuable natural resources on Earth and forms the foundation of 

agriculture and human civilization. Healthy soil provides nutrients, water, air, and support 

for plant growth. It also plays an important role in maintaining ecological balance, storing 

carbon, and supporting biodiversity. However, due to natural conditions and human activities, 

many soils lose their productive capacity and develop unfavourable properties. Such soils are 

known as problematic soils. 

 Problematic soils are soils that have physical, chemical, or biological limitations 

which adversely affect plant growth and agricultural productivity. These soils create major 

challenges for farmers because they reduce crop yield, lower soil fertility, and increase the 

cost of cultivation. In recent years, the problem of soil degradation has increased rapidly 

because of population pressure, excessive use of chemical fertilizers, industrialization, 

mining, deforestation, overgrazing, and improper irrigation practices. 

 The management of problematic soils has become an important issue in modern 

agriculture because food security and environmental sustainability depend greatly on soil 

health. Proper understanding of the causes, characteristics, and management practices of 

problematic soils is necessary for improving agricultural productivity and conserving natural 

resources. 

Meaning and Nature of Problematic Soils 
Problematic soils are those soils that possess one or more unfavourable properties which 

restrict normal crop growth and agricultural use. These limitations may occur due to 

excessive salts, acidity, alkalinity, waterlogging, compaction, erosion, or contamination by 

toxic substances. Such soils often require special treatment and scientific management before 

they can be used effectively for cultivation. 

 The nature of problematic soils varies from region to region depending on climate, 

parent material, topography, vegetation, and human activities. In arid and semi-arid regions, 

saline and sodic soils are common because of poor drainage and high evaporation. In humid 

regions, acidic soils are widely found due to heavy rainfall and leaching of nutrients. 

Similarly, industrial and mining areas often contain contaminated soils affected by chemicals 

and heavy metals. 

 Problematic soils not only affect crop growth but also reduce microbial activity, 

disturb soil structure, decrease water availability, and increase environmental pollution. 

Therefore, proper reclamation and management are essential for sustainable agriculture. 

Causes of Problematic Soils 
The formation of problematic soils may occur naturally or may result from human activities. 

Natural factors such as climate, rainfall, parent rock, and topography influence soil formation 
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and may create unfavourable soil conditions over time. Human activities often accelerate soil 

degradation and increase the severity of soil problems. 

 One of the major causes of problematic soils is improper irrigation. Excessive 

irrigation without proper drainage leads to accumulation of salts on the soil surface, resulting 

in saline and sodic soils. In dry regions, high evaporation further increases salt concentration 

because water evaporates while salts remain in the soil. 

 Deforestation is another important cause of soil problems. Removal of vegetation 

exposes the soil surface to erosion by wind and water. As the fertile topsoil is removed, soil 

fertility decreases and the land becomes less productive. Overgrazing by livestock also 

damages soil structure and increases erosion. 

 Excessive use of chemical fertilizers and pesticides contributes to soil degradation. 

Continuous use of acid-forming fertilizers may increase soil acidity, while accumulation of 

toxic chemicals reduces microbial activity and contaminates the soil. Industrial waste and 

mining activities also introduce harmful substances such as heavy metals into the soil, 

making it unsuitable for agriculture. 

 Heavy machinery used in modern farming causes soil compaction. Compacted soils 

have reduced pore space and poor aeration, which restrict root growth and water infiltration. 

Similarly, poor drainage systems and excessive rainfall create waterlogged conditions that 

reduce oxygen availability in the root zone. 

 Climate change is also emerging as an important factor affecting soil health. Irregular 

rainfall, drought, floods, and rising temperatures increase soil degradation and reduce 

agricultural productivity. 

Characteristics of Problematic Soils 
Problematic soils show several unfavourable physical, chemical, and biological 

characteristics that affect plant growth and soil productivity. 

 The physical characteristics include poor soil structure, compaction, crust formation, 

low water infiltration, and reduced aeration. In compacted soils, pore spaces are reduced, 

making it difficult for roots to penetrate deeply into the soil. Waterlogged soils remain 

saturated with water, resulting in oxygen deficiency and poor root development. Eroded soils 

lose their fertile top layer and become shallow and less productive. 

 Chemical characteristics are also important indicators of problematic soils. Saline 

soils contain excessive soluble salts that increase osmotic pressure and reduce water uptake 

by plants. Sodic soils have high sodium content and high pH, which destroy soil structure and 

reduce nutrient availability. Acidic soils have low pH and may contain toxic levels of 

aluminium and iron. Contaminated soils contain harmful chemicals, pesticides, or heavy 

metals that adversely affect plant growth and human health. 

 Biological characteristics of problematic soils include reduced microbial activity and 

low organic matter content. Soil microorganisms play a vital role in nutrient cycling and 

decomposition of organic materials. In degraded soils, microbial populations decline because 

of unfavourable environmental conditions and chemical toxicity. 

 These characteristics collectively reduce soil fertility, water-holding capacity, and 

crop productivity, making agricultural management difficult. 

Major Types of Problematic Soils 
Several types of problematic soils are commonly found in agricultural regions. Saline soils 

are characterized by the presence of excessive soluble salts. These soils are common in arid 

and semi-arid regions where evaporation exceeds rainfall. High salt concentration reduces 

water availability to plants and causes poor seed germination and low crop yield. 

 Sodic or alkaline soils contain high levels of exchangeable sodium. Such soils have 

poor structure, low permeability, and hard crust formation. Plant roots cannot grow properly 

in these soils because of poor aeration and nutrient imbalance. 
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 Acidic soils are generally found in regions with heavy rainfall. Continuous leaching 

removes essential nutrients such as calcium and magnesium, leaving acidic compounds in the 

soil. These soils often suffer from nutrient deficiency and aluminium toxicity. 

 Waterlogged soils remain saturated with water for long periods. Lack of oxygen in the 

root zone affects plant respiration and reduces crop growth. Waterlogging also promotes the 

development of harmful anaerobic microorganisms. 

 Eroded soils lose their fertile topsoil due to wind and water erosion. Soil erosion 

decreases nutrient content, organic matter, and water-holding capacity. In severe cases, 

erosion may lead to desertification. 

 Compacted soils are formed due to heavy machinery and repeated ploughing. Such 

soils become hard and dense, restricting root penetration and water movement. 

Contaminated soils contain toxic substances such as industrial waste, pesticides, oil spills, 

and heavy metals. These soils pose serious environmental and health hazards. 

Impact of Problematic Soils on Agriculture 
Problematic soils significantly reduce agricultural productivity and create economic losses for 

farmers. Poor soil conditions restrict seed germination, root growth, nutrient absorption, and 

water availability. As a result, crop yield declines and production costs increase. 

 Salinity and alkalinity reduce the availability of essential nutrients and create toxic 

conditions for plants. Acidic soils limit microbial activity and nutrient uptake, while 

waterlogged soils reduce oxygen supply to roots. Eroded soils lose fertile topsoil and become 

less productive year after year. 

 Problematic soils also increase dependence on fertilizers, irrigation, and soil 

amendments, making farming more expensive. In contaminated soils, toxic chemicals may 

enter the food chain and affect human and animal health. 

 In addition to agricultural losses, soil degradation affects the environment by reducing 

biodiversity, increasing pollution, and contributing to climate change. Therefore, soil 

conservation and reclamation are essential for sustainable development. 

Management of Problematic Soils 
The management of problematic soils requires scientific and sustainable approaches. Proper 

soil management improves soil fertility, increases crop productivity, and protects 

environmental quality. 

 One of the most important management practices is soil testing. Soil testing helps 

determine soil pH, salinity, nutrient status, and contamination levels. Based on soil test 

results, appropriate corrective measures can be applied. 

 In saline soils, excess salts can be removed by leaching with good quality water and 

improving drainage systems. Salt-tolerant crops may also be grown in affected areas. 

Addition of organic matter improves soil structure and reduces salt effects. 

 Sodic soils can be reclaimed by applying gypsum, which replaces sodium with 

calcium and improves soil aggregation. Proper irrigation and drainage management are also 

necessary for maintaining soil health. 

 Acidic soils are commonly managed through liming. Lime neutralizes soil acidity and 

improves nutrient availability. Balanced fertilizer application and crop rotation further help 

maintain soil fertility. 

 Waterlogged soils require efficient drainage systems to remove excess water. Raised 

bed cultivation and controlled irrigation reduce waterlogging problems and improve aeration. 

Soil erosion can be controlled by contour farming, terracing, afforestation, strip cropping, and 

cover cropping. These methods reduce runoff and protect the fertile topsoil from erosion. 

 Compacted soils can be improved through deep tillage and addition of organic matter. 

Reduced use of heavy machinery and controlled traffic farming also help maintain soil 

structure. 
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 Contaminated soils are managed through bioremediation and phytoremediation 

techniques. In bioremediation, microorganisms are used to break down harmful substances, 

while phytoremediation involves the use of plants to absorb pollutants from soil.  

 Modern agricultural practices such as precision farming, integrated nutrient 

management, organic farming, and conservation agriculture also play a significant role in 

improving problematic soils. 

Importance of Sustainable Soil Management 
Sustainable soil management is essential for maintaining agricultural productivity and 

environmental balance. Healthy soils support crop production, conserve water, reduce 

pollution, and enhance biodiversity. Proper management of problematic soils ensures long-

term food security and economic stability. 

 Sustainable practices such as crop rotation, organic farming, minimum tillage, and 

integrated nutrient management improve soil fertility and reduce degradation. Conservation 

measures also help mitigate climate change by increasing carbon storage in soils. 

 Governments, scientists, and farmers must work together to promote awareness and 

adoption of sustainable soil management practices. Training programs, financial assistance, 

and research activities can help improve soil conservation efforts. 

Conclusion 
Problematic soils are one of the major challenges facing modern agriculture. Saline, sodic, 

acidic, waterlogged, eroded, compacted, and contaminated soils reduce crop productivity and 

affect environmental sustainability. These soils develop due to natural factors as well as 

human activities such as improper irrigation, deforestation, industrialization, mining, and 

excessive use of chemicals. 

 The unfavourable characteristics of problematic soils include poor structure, nutrient 

imbalance, reduced microbial activity, salinity, acidity, and contamination. These conditions 

adversely affect plant growth and agricultural production. 

Proper management and reclamation practices are essential for improving soil health and 

ensuring sustainable agriculture. Soil testing, balanced fertilization, drainage management, 

organic amendments, conservation agriculture, and modern reclamation techniques can 

significantly improve problematic soils. 

 Protecting soil resources is necessary for food security, environmental conservation, 

and the welfare of future generations. Therefore, sustainable management of problematic 

soils should be given high priority in agricultural planning and rural development. 
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