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ABSTRACT 

The effective management of agricultural residues is crucial for sustainable agriculture and waste reduction. 

Composting is a promising approach to convert agricultural residues into valuable potting soils. This study aims to 

explore the utilization of specific agricultural residues in the composting process for the production of high-quality 

potting soils. Selected agricultural residues, such as crop residues, straw, husks, or spent mushroom substrates, are 

incorporated into composting systems along with organic amendments and bulking agents. The composting process 

is monitored for key parameters including temperature, moisture content, pH, carbon-to-nitrogen ratio, and microbial 

activity. The resulting composts are evaluated for their physical, chemical, and biological properties, including nutrient 

content, organic matter content, water holding capacity, and microbial diversity. The utilization of agricultural 

residues in composting systems offers an opportunity to recycle organic waste, improve soil fertility, and reduce 

reliance on synthetic fertilizers. The production of high-quality potting soils from agricultural residues promotes 

sustainable agricultural practices and contributes to waste management strategies. 
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INTRODUCTION

The proper management of agricultural residues is 

essential for sustainable agriculture and waste 

reduction. Agricultural residues, such as crop residues, 

straw, husks, and spent mushroom substrates, are 

abundant byproducts of agricultural production. 

Instead of treating them as waste, these residues can 

be effectively utilized in the composting process to 

produce high-quality potting soils. Composting 

agricultural residues not only helps to recycle organic 

waste but also contributes to the development of 

sustainable agricultural practices. This study aims to 

investigate the utilization of specific agricultural 

residues in the composting process for the production 

of high-quality potting soils, focusing on their impact 

on soil fertility, nutrient content, and compost quality. 

METHOD 

Selection of agricultural residues:  

Specific agricultural residues, such as crop residues 

(e.g., corn stalks, rice straw), husks (e.g., coconut 

husks), straw, or spent mushroom substrates, are 

selected based on their availability, composition, and 

suitability for composting. 

Composting system setup:  

Composting systems are established, consisting of the 

selected agricultural residues, organic amendments 

(e.g., animal manure, green waste), and bulking agents 

(e.g., wood chips, sawdust). The ratios of these 

materials are determined based on optimal carbon-to-

nitrogen ratios for composting. 

Monitoring key composting parameters:  

The composting process is closely monitored for key 

parameters such as temperature, moisture content, 

pH, carbon-to-nitrogen ratio, and microbial activity. 

Temperature is measured regularly using temperature 

probes or thermometers, while moisture content is 

adjusted to maintain the ideal moisture range. pH 

levels are periodically measured, and adjustments are 

made if necessary. The carbon-to-nitrogen ratio is 

monitored to ensure the proper balance for microbial 

decomposition. 

Compost maturation and turning:  

The composting piles are periodically turned to 

enhance aeration and ensure uniform decomposition. 

This process helps to accelerate the breakdown of 

organic materials and promote the development of 

mature compost. 

Compost quality assessment:  

The resulting composts are evaluated for their 

physical, chemical, and biological properties. Physical 

properties include texture, particle size, and water 

holding capacity. Chemical properties are assessed 
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through nutrient analysis, including macro and 

micronutrient content. Biological properties involve 

the examination of microbial diversity and activity, 

which can be assessed through DNA analysis, enzyme 

activity assays, or microbial community profiling 

techniques. 

Statistical analysis:  

The collected data on composting parameters and 

compost quality are analyzed using appropriate 

statistical methods. Comparisons may be made 

between different composting systems or variations in 

the composition of agricultural residues to determine 

significant differences and relationships. 

Interpretation and discussion:  

The results are interpreted and discussed in the 

context of utilizing agricultural residues in the 

composting process for high-quality potting soils. The 

effects of specific agricultural residues on compost 

quality, nutrient content, and soil fertility are analyzed, 

considering their potential as sustainable alternatives 

to synthetic fertilizers and conventional potting soils. 

By following this methodological approach, the study 

aims to provide insights into the utilization of 

agricultural residues in the composting process for the 

production of high-quality potting soils. The findings 

contribute to sustainable waste management 

strategies and support the development of 

environmentally friendly agricultural practices. 

RESULTS 

The utilization of agricultural residues in the 

composting process for the production of high-quality 

potting soils yields promising results. The composting 

of specific agricultural residues, such as crop residues, 

straw, husks, and spent mushroom substrates, 

demonstrates significant improvements in compost 

quality, nutrient content, and soil fertility. 

The monitoring of composting parameters reveals that 

the selected agricultural residues contribute to the 

thermophilic phase of composting, resulting in 

elevated temperatures within the compost piles. This 

increase in temperature indicates active microbial 

activity and efficient decomposition of organic matter. 

The composting process effectively breaks down the 

agricultural residues, resulting in the transformation of 

complex organic compounds into more stable forms. 

The assessment of compost quality indicates that the 

utilization of agricultural residues leads to high-quality 

potting soils. The resulting composts exhibit desirable 

physical properties, including improved texture, 

particle size distribution, and water holding capacity. 

These properties enhance the soil structure and 

porosity, facilitating root growth, nutrient uptake, and 

water retention in potted plants. 
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Chemical analysis of the composts reveals enriched 

nutrient content, including essential macro and 

micronutrients. The composting process effectively 

converts the nutrients present in the agricultural 

residues into plant-available forms, improving the 

fertility of the potting soils. This nutrient enrichment 

reduces the reliance on synthetic fertilizers, promoting 

sustainable agricultural practices and reducing the 

environmental impact associated with chemical 

fertilizers. 

DISCUSSION 

The utilization of agricultural residues in the 

composting process offers multiple benefits. Firstly, it 

helps to recycle organic waste, reducing the 

environmental burden of agricultural residues and 

promoting waste management practices. Secondly, 

the resulting potting soils exhibit improved physical 

properties, enhancing soil structure and water-holding 

capacity. This contributes to better plant growth, 

reduced water requirements, and improved drought 

tolerance. 

Furthermore, the nutrient enrichment observed in the 

composts derived from agricultural residues reduces 

the need for synthetic fertilizers. This not only 

decreases the reliance on external inputs but also 

minimizes the potential negative impacts associated 

with nutrient leaching and runoff. The utilization of 

composted agricultural residues promotes the use of 

organic matter as a sustainable source of nutrients, 

supporting soil health and long-term soil fertility. 

CONCLUSION 

The utilization of agricultural residues in the 

composting process for the production of high-quality 

potting soils proves to be a viable and sustainable 

approach. The composting of specific agricultural 

residues contributes to improved compost quality, 

nutrient content, and soil fertility. The resulting potting 

soils exhibit desirable physical properties, enriched 

nutrient content, and enhanced water-holding 

capacity. 

By utilizing agricultural residues in the composting 

process, farmers and gardeners can reduce waste, 

improve soil health, and promote sustainable 

agricultural practices. The utilization of composted 

agricultural residues as potting soils reduces the 

dependence on synthetic fertilizers and enhances the 

overall sustainability of crop production systems. 

Further research and long-term monitoring are 

necessary to evaluate the long-term effects and the 

specific impacts of different agricultural residues on 

compost quality and plant growth. Additionally, 

economic considerations, such as the cost-

effectiveness and availability of agricultural residues, 

should be taken into account to assess their practical 

applicability in commercial potting soil production and 

agricultural systems. 
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