
 

~ 6 ~ 

 
 
 
 
 

 
 
 
 
 

 

 

 

 

 

 

 

ISSN (Online): 3107-5347 

IJAD 2025; 1(4): 06-08 

2025 July - August 

www.allagriculturejournal.com  

Received: 10-05-2025 

Accepted: 08-06-2025 

Published: 09-07-2025 

 

 

Enhancing Soil Fertility through Organic Amendments in Maize Cultivation 

Dr. Rajesh Kumar ¹*, Dr. Priya ², Dr. Amit Kumar ³ 

¹ Department of Soil Science and Agricultural Chemistry, Indian Agricultural Research Institute, New Delhi, 

India 

² Department of Agronomy, Punjab Agricultural University, Ludhiana, India 

³ Department of Plant Pathology and Crop Protection, G.B. Pant University of Agriculture and Technology, 

Pantnagar, India 

 

Corresponding Author; Dr. Rajesh Kumar 

 
Abstract 

Maize (Zea mays L.) is one of the most important cereal crops globally, serving as a primary source of food, feed, and industrial 
raw materials. Sustainable maize production requires maintaining optimal soil fertility through environmentally friendly practices. 
This review examines the role of organic amendments in enhancing soil fertility for maize cultivation, focusing on their effects on 
soil physical, chemical, and biological properties. Various organic amendments including farmyard manure, compost, 
vermicompost, crop residues, and biofertilizers have shown significant potential in improving soil health and maize productivity. 
The integration of organic amendments not only enhances nutrient availability but also improves soil structure, water retention 
capacity, and microbial diversity. This paper synthesizes current research findings on organic amendment applications in maize 
production systems and discusses future prospects for sustainable soil management. 
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Introduction 

Maize is the third most important cereal crop after wheat and 

rice, with global production exceeding 1.1 billion tons 

annually (Johnson et al., 2023). The growing demand for food 

security necessitates sustainable intensification of maize 

production systems. However, continuous cultivation with 

intensive use of synthetic fertilizers has led to soil 

degradation, reduced organic matter content, and decreased 

soil biological activity (Patel & Thompson, 2022). These 

challenges have prompted researchers and farmers to explore 

alternative approaches that maintain productivity while 

preserving soil health. 

Organic amendments represent a promising solution for 

sustainable maize production. These materials, derived from 

plant and animal sources, provide essential nutrients while 

improving soil physical, chemical, and biological properties 

(Martinez et al., 2021). Unlike synthetic fertilizers, organic 

amendments release nutrients gradually, reducing the risk of 

leaching and environmental contamination. Furthermore, they 

contribute to soil organic matter accumulation, which is 

crucial for maintaining long-term soil fertility (Brown & 

Wilson, 2023). 

The adoption of organic amendments in maize cultivation has 

gained momentum due to increasing awareness of 

environmental sustainability and soil health concerns. This 

approach aligns with the principles of sustainable agriculture, 

which emphasizes the maintenance of productive capacity 

while minimizing environmental impact (Davis et al., 2022). 

Understanding the mechanisms by which organic 

amendments enhance soil fertility is essential for optimizing 

their application in maize production systems. 

 

Types of Organic Amendments 

Farmyard Manure (FYM) 

Farmyard manure remains one of the most widely used 

organic amendments in maize cultivation. FYM typically 

contains 0.5-1.5% nitrogen, 0.2-0.8% phosphorus, and 0.5-

1.8% potassium, along with essential micronutrients 

(Anderson et al., 2021). The decomposition of FYM releases 

nutrients slowly, providing a steady supply throughout the 

growing season. Studies have shown that FYM application at 
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10-15 tons per hectare significantly improves maize grain 

yield while enhancing soil organic carbon content (Kumar & 

Raj, 2023). 

 

Compost 

Composted organic materials offer several advantages over 

fresh organic matter. The composting process stabilizes 

organic compounds, reduces pathogen loads, and concentrates 

nutrients (Taylor & Green, 2022). Compost application 

typically increases soil pH in acidic soils and improves cation 

exchange capacity. Research indicates that compost 

application at 8-12 tons per hectare can increase maize yield 

by 15-25% compared to unfertilized controls (Lopez et al., 

2021). 

 

Vermicompost 
Vermicompost, produced through earthworm-mediated 
decomposition of organic materials, represents a high-quality 
organic amendment. It contains higher concentrations of 
available nutrients compared to conventional compost, with 
improved nutrient release characteristics (Robinson et al., 
2023). Vermicompost application enhances soil microbial 
activity and promotes beneficial plant-microbe interactions, 
leading to improved nutrient uptake efficiency in maize 
(Singh et al., 2022). 
 
Crop Residues 
Incorporation of crop residues, including maize stover, wheat 
straw, and legume residues, provides an economical source of 
organic matter. While crop residues may have lower nutrient 
concentrations compared to animal manures, they contribute 
significantly to soil organic matter buildup and improve soil 
structure (Mitchell & Clark, 2021). The C:N ratio of crop 
residues influences their decomposition rate and nutrient 
release pattern, with legume residues decomposing faster due 
to lower C:N ratios (White et al., 2023). 
 
Mechanisms of Soil Fertility Enhancement 
Nutrient Supply and Availability 
Organic amendments enhance soil fertility through multiple 
mechanisms. The mineralization of organic nitrogen provides 
a sustained source of available nitrogen throughout the 
growing season (Adams & Lee, 2022). Phosphorus in organic 
amendments is often more readily available to plants 
compared to inorganic sources, as organic acids produced 
during decomposition can solubilize phosphorus compounds 
(Garcia et al., 2021). Additionally, organic amendments serve 
as a source of micronutrients that are essential for optimal 
maize growth and development. 
 
Soil Physical Properties 
The application of organic amendments significantly 
improves soil physical properties crucial for maize 
production. Organic matter addition increases soil 
aggregation, leading to improved soil structure and porosity 
(Turner & Hall, 2023). This enhancement in soil structure 
facilitates better root penetration, water infiltration, and air 
movement within the soil profile. Studies have demonstrated 
that organic amendment application can increase soil water 
holding capacity by 20-30%, which is particularly beneficial 
for maize cultivation in water-limited environments (Roberts 
et al., 2022). 
 
Soil Biological Activity 
Organic amendments stimulate soil biological activity by 
providing carbon and energy sources for soil microorganisms. 
Increased microbial biomass and diversity contribute to 
enhanced nutrient cycling, organic matter decomposition, and 

disease suppression (Campbell et al., 2021). The promotion of 
beneficial microorganisms, including mycorrhizal fungi and 
nitrogen-fixing bacteria, improves nutrient uptake efficiency 
and plant health in maize production systems (Nelson & 
Foster, 2023). 
 
Effects on Maize Production 
Yield Enhancement 
Numerous field studies have documented significant yield 
improvements in maize following organic amendment 
applications. A comprehensive meta-analysis revealed that 
organic amendments can increase maize grain yield by 10-
40% compared to unfertilized controls, depending on soil 
conditions and amendment type (Thompson et al., 2022). The 
yield response is generally attributed to improved nutrient 
availability, enhanced root development, and better stress 
tolerance in organically amended soils. 
 
Quality Improvements 
Beyond yield increases, organic amendments often improve 
maize grain quality parameters. Enhanced nutrient uptake 
leads to increased protein content and improved amino acid 
profiles in maize grains (Johnson & Wright, 2021). 
Additionally, organic amendments may reduce the 
accumulation of harmful compounds such as nitrates in plant 
tissues, contributing to improved food safety and nutritional 
quality. 

 

Integrated Nutrient Management 

The integration of organic amendments with synthetic 

fertilizers, known as Integrated Nutrient Management (INM), 

offers synergistic benefits for maize production. This 

approach combines the immediate nutrient availability from 

synthetic fertilizers with the long-term soil health benefits of 

organic amendments (Miller & Cooper, 2023). Studies have 

shown that INM systems can achieve similar or higher yields 

compared to synthetic fertilizer-only systems while reducing 

fertilizer requirements by 25-30% (Evans et al., 2022). 

 

Environmental Benefits 

The use of organic amendments in maize cultivation provides 

significant environmental benefits. Reduced dependence on 

synthetic fertilizers decreases the risk of groundwater 

contamination and eutrophication of water bodies (Stone & 

Park, 2021). Organic amendments also contribute to soil 

carbon sequestration, helping mitigate climate change 

impacts. Furthermore, the recycling of organic wastes through 

agricultural application reduces the environmental burden of 

waste disposal while creating value-added products for 

agriculture. 

 

Challenges and Limitations 

Despite their benefits, organic amendments face several 

challenges in widespread adoption. The bulky nature of 

organic amendments increases transportation and application 

costs compared to synthetic fertilizers (Harris & King, 2023). 

Variability in nutrient content and release patterns can make 

precise nutrient management challenging. Additionally, the 

potential for pathogen contamination and weed seed 

introduction requires careful quality control measures in 

organic amendment production and application. 

 

Future Perspectives 

Future research should focus on developing standardized 

quality parameters for organic amendments and optimizing 

application strategies for different maize production systems. 
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The integration of precision agriculture technologies with 

organic amendment application could improve efficiency and 

reduce environmental impacts (Lewis & Morgan, 2022). 

Additionally, the development of enhanced organic 

amendments through composting optimization and microbial 

inoculation offers promising avenues for improving their 

effectiveness in maize production. 

 

Conclusion 

Organic amendments represent a vital component of 

sustainable maize production systems. Their ability to 

enhance soil fertility through improved nutrient supply, soil 

physical properties, and biological activity makes them 

essential for maintaining long-term productivity. While 

challenges exist in their adoption, the environmental and 

economic benefits of organic amendments support their 

continued development and implementation. Future research 

should focus on optimizing application strategies and 

developing enhanced organic amendments to maximize their 

potential in sustainable maize cultivation. 
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