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Abstract 

 
Agriculture holds economic significance for both developed and developing countries. As the world population 

continues to grow and the demand for agricultural goods increases, agroecological approaches are increasingly 

recognized as potential solutions to address these pressing issues. Modern agricultural practices are well-known 

for their substantial environmental impact, influencing nutrient cycles, soil erosion, carbon sequestration, and 

various ecological patterns. Introducing more organic matter into agricultural practices can help mitigate these 

detrimental effects by preserving natural cycles and supporting environmental recovery. Ecological recycling has 

emerged as a crucial modern process, gaining popularity for several reasons, foremost among them being its 

environmentally friendly nature. Therefore, this study aims to explore Agricultural Management and Ecological 

Recycling on a global scale. Recycling techniques can effectively break down organic waste, thereby reducing 

waste volume, pathogens, and unpleasant odors. This process also increases nutrient content and helps minimize 

environmental contamination.  Innovative approaches and new methods are driving trends towards sustainable 

farming systems, not only enhancing agricultural productivity but also significantly improving the quality of life 

for many farmers in an environmentally friendly manner. 
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Introdcuction  

 

Agriculture techniques need to become more sustainable and efficient as the world's population grows and the 

demand for agricultural goods rises. An international agreement on a set of 17 Sustainable Development Goals 

(SDGs) and 169 goals to drive an integrated plan of action applicable to both developed and developing nations 

was reached five years ago, marking the culmination of a significant process of consensus building (UN, 2015). 

Sustainability in agriculture was recognized as a top priority for SDG2, as it is essential to tackling the enormous 

issue of achieving food security and nutritious diets for everyone. This agreement recognizes the need to address 

issues that extend far beyond a straightforward productivity indicator, embracing results that are socially and 

environmentally beneficial (Caron et al., 2018). Since agroecological approaches are increasingly recognized as 

having the potential to support the transformative change in agriculture needed to meet the SDGs, it is imperative 

to approach the transition to sustainable food and agricultural systems with a long-term perspective and holistic 

approaches (FAO, 2019). In recent years, agroecological approaches have become increasingly significant as 

potential remedies for issues pertaining to agricultural sustainability. 

One of the biggest biological industries with the highest biomass production is agriculture, which may provide a 

significant bioeconomy input. The implementation of bioeconomic strategies based on agricultural waste 

management  can effectively curb the underutilization of livestock excrement and the careless or random burning 

of crop residues, thereby promoting food and health security, waste valorization to produce value-added products, 

farmer livelihood, youth employment opportunities, and agricultural sustainability (Bracco et al., 2018). Nearly 

all of the above described waste managements are easily decomposable, and the byproducts of this process not 

only give plants vital nutrients but also increase soil porosity, which enhances soil aeration and water retentivity. 

Therefore, by turning agricultural wastes and byproducts into valuable resources, it will not only open up green 

markets and create jobs, but it will also lessen the need for fossil fuels and greenhouse gas pollution, helping to 

promote clean, safe, and sustainable agriculture (Scarlat et al., 2018).  

The conversion of organic waste and its use for agricultural purposes to provide useful plant nutrients promotes 

growth and increases soil fertility. Using organic wastes in agriculture aims to preserve a sustainable cycle in 

which the biodegradable organic fraction of the waste is transformed into beneficial organic manure or fertilizer 

using techniques like anaerobic digestion, composting, and vermicomposting to create compost and slurry for use 

in agriculture. In order to compost, heterogeneous solid organic wastes (such as sewage sludge, crop residues, food 

and kitchen waste, garden waste, wood, paper, etc.) must be biologically converted into humus-like substances 

under controlled conditions of moisture, temperature, and aeration by microorganisms such as bacteria, fungi, and 

actinomycetes (Atalia et al., 2015). By means of recycling techniques, organic wastes are broken down and 
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stabilized in terms of a decrease in waste volume, pathogens, and malodorous compounds. This results in a product 

that can be used as an organic manure and soil amendment in agriculture because of its increased nutrient content 

and decreased risk of environmental contaminatio (Sharma al., 2019).   It is crucial for the ecology and the economy 

to reduce, reuse, and recycle agricultural waste. Therefore, this review aims to study agricultural management and 

ecological recycle in world, to examine the relationship between Environmental Recycling and agricultural 

management, focusing on sustainable methods, international case studies, and potential paths to building a resilient 

agricultural system. 

 

Agricultural Management and Ecological Recycle in World 

 

The increasing demand for food aims not only to address food security issues but also to generate foreign exchange. 

However, traditional methods cannot meet the rapidly growing food requirements, leading to the development of 

new techniques that surpass natural processes. Unfortunately, these methods have exceeded environmental limits 

and caused numerous adverse effects due to unsustainable practices. The future sustainability of environmental 

quality is at risk because of these detrimental changes to the environment and ecosystems. While resources are 

finite, human demands and ambitions are boundless, and recovery or regeneration can take thousands or even 

millions of years. Consequently, extensive environmental degradation—including soil, water, and air pollution—

along with poverty and concerns about quality of life, have become key factors driving interest in ensuring 

equitable access to natural resources for future generations (Gamage et al., 2023). Based on the use of chemical 

fertilizers, irrigation water, pesticides, high-yielding seed types, and other farming advances and techniques, 

modern agriculture is a dynamic field (Gamage et al., 2022). As the best agricultural land has already been utilized 

and has surpassed safe limits, the natural resources available for further farming expansion are nearly depleted. 

There is an urgent need for alternative agricultural methods that can operate within a sustainable ecosystem while 

maintaining and increasing productivity (Gamage et al., 2023). 

The green revolution led to increases in food production, self-sufficiency, and high incomes in the majority of the 

countries. Moreover, it allowed certain nations to transition from a food deficit to a surplus, which opened up 

potential for food product exports (Kansanga et al., 2018). However,  most countries had to consume less nutrient-

dense food while dealing with contaminated water from the use of pesticides and fertilizers for high production 

(Gamage et al., 2023). High-input, resource-intensive farming systems have led to massive deforestation, water 

scarcity, soil depletion, and high greenhouse gas emissions, making them unsustainable for long-term food and 

agricultural production. What is needed are innovative systems that protect and enhance natural resources while 

increasing productivity. This requires a transformative shift towards holistic approaches such as agroecology, 

agroforestry, climate-smart agriculture, and conservation agriculture, which incorporate indigenous and traditional 

knowledge. Technological advancements, along with significant reductions in fossil fuel use across all sectors, 

including agriculture, are essential to addressing climate change and mitigating natural hazards that impact 

ecosystems and human life. Additionally, greater international collaboration is necessary to prevent emerging 

transboundary threats to agriculture and food systems, such as pests and diseases (FAO, 2017). To meet the basic 

needs of the growing population, crop and livestock production must be expanded annually. This expansion 

generates significant quantities of agricultural waste, raising concerns about its environmental impact and potential 

risks to human health (Koul et al., 2022).  Hence, it is clear that the excessive exploitation of resources will result 

in adverse impacts on sustainability. 

Rethinking food systems and governance is essential to address current and future challenges. Vertically 

coordinated and more organized food systems provide standardized food for urban areas and formal employment 

opportunities. However, these systems must be paired with responsible investments that consider smallholder 

livelihoods, the environmental impact of extended food supply chains, and effects on biodiversity. Addressing 

these concerns involves making food systems more efficient, inclusive, and resilient.  

On the path to sustainable development, all countries are interdependent. Achieving coherent and effective national 

and international governance with clear development objectives and a commitment to realizing them is one of the 

greatest challenges. The 2030 Agenda for Sustainable Development embodies a vision that transcends the divide 

between ‘developed’ and ‘developing’ countries. Sustainable development is a universal challenge and a collective 

responsibility for all nations, necessitating fundamental changes in how all societies produce and consume (FAO, 

2017). Sustainable development has become the primary goal for most countries worldwide, as it offers the best 

solution to the various risks and challenges faced globally. 

 

Conclusion 

 

The global population is expanding, leading to higher demand for agricultural products and increased strain on 

resources through traditional exploitation. To address these challenges sustainably, the integration of Agricultural 

Management with Environmental Recycling is becoming crucial. Agricultural systems worldwide face mounting 

pressure to meet population demands while reducing environmental harm. Ecological recycling presents a 
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promising approach to achieving these dual objectives. During the Green Revolution, high-input farming enhanced 

production but also led to resource depletion and pollution. In order to achieve the global sustainable development 

objectives, sustainable agricultural practices like agroecology and agroforestry are critical for increasing 

production while protecting biodiversity and natural resources. 
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