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ustainable agriculture is an agricultural model focused on the long-term conservation of 

natural resources and the promotion of environmentally friendly practices. Its aim to meet 

the food needs of the present without compromising the ability of future generations to meet 

their own needs. This approach incorporates innovative methods such as crop rotation, 

agroforestry and the judicious use of water and energy resources. Sustainable agriculture  also 

promotes biodiversity, soil health and the resilience of agricultural ecosystems.   

Definition 
Sustainable agriculture is a form of agriculture aimed at meeting the needs of the present 

generation without endangering the resource base of the future generations. Sustainable 

agriculture is minimal dependence on synthetic fertilizers, pesticides and antibiotics. 

History of sustainable agriculture 
Sustainable agriculture has its roots in the environmental movements of the second half of the 

20
th

 century, which highlighted the limits of intensive farming practices. Rachel carson’s 

influential “silent spring “, published in 1962, warned of the harmful effects of pesticides on 

the environment. In the 1970s, the term “sustainable agriculture” was popularized by pioneers 

such as wes Jackson and Robert rodale, who advocated farming methods that respected the 

land and natural resources. 

Scope of sustainable agriculture 
India achieved self sufficiency in food production within a short time due to large 

investments in development of input responsive high yielding cultivars. The technology 

generated and implemented in food production during the past five decades resulted in fast 

depletion of resource base, besides creating several other crop production problems. 

Indiscriminate use of agro chemicals, fertilizers, poor soil and water management, destruction 

of natural vegetation cover resulted in land degradation, environmental pollution and 

depletion of natural resource base. The scope of increased crop productivity under dwindling 

natural resource base is very unlimited. 

Main reasons for unsustainability 
 Reduced soil fertility due to indiscriminate use of fertilizers  

 Uncontrolled pest and diseases due to indiscriminate use of pesticide 

 Imbalance in ecosystem and environment 

 Ecological hazards  

 Reduced productivity 

 Soil moisture depletion 
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Concept and goals of sustainable agriculture 
Sustainable agriculture is a based concept that covers a number of different approaches. All 

these approaches aims at using of natural and /or purchased inputs most efficiently to 

maximize the productivity and profitability, 

while minimizing their adverse effects on 

environment. The integrated concept of 

sustainable agriculture owes its origin into 

the philosophy of “holism” which 

enunciates that all things are connected and 

these interactions in nature or complex. All 

the approaches in one way or other to 

achieve environmentally sound, 

economically profitable, ethically acceptable 

and socially responsible form of land 

husbandry. 

Sustainable agriculture aims 
 Maintaining the human needs of today and tomorrow with quality food. 

 Conserving the natural resources (soil, air water, biodiversity, etc) 

 Economically viable farming practices for enhancing the productivity. 

 Maintaining or improving soil health. 

 Minimal impact on wide environment. 

 Social acceptability. 

Approaches towards sustainability 
 Organic farming approach 

 Integrated farming approaches 

 LEISA (Low external input sustainable agriculture) 

 ITK (Indigenous technical knowledge) 

Types of sustainability 
 Yield sustainability: Stability of crop yields  

 Economic sustainability: cost, prices quality, processing and value addition, net returns 

etc. 

 Sustainability of natural resources: soil, water, biological, microbiological air, etc 

 Ecosystem sustainability: biodynamics, natural cycles, radiation, atmosphere, hydro 

relations climate change etc. 

Basic principles of sustainable agriculture 
1) The main emphasis is on conservation of farm and natural resource (soil, water, energy 

and biological resources etc.) 

2) A farm is said to be sustainable if it produces adequate amounts of high-quality food, 

environmentally safe and appropriate to be profitable. 

3) Sustainable farm minimizes their purchased inputs their purchased inputs (fertilizers, 

energy equipment etc.) and relay as much as possible on the renewable resources of the 

farm itself. 

4) Sustainable agriculture uses more wind and /or solar energy and/or biogas etc. instead of 

purchased energy. 

Sustainable indices 
Assessment of sustainable agriculture 

There are three major criteria to have valid assessment of a sustainable agriculture system. 

Fig 1. Concepts of Sustainable Agriculture 
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Ecological criteria: Balanced use of nutrients, efficient use of water resources, efficient use 

of energy resources, minimal negative environmental effects and minimal of external inputs 

etc., 

Economic criteria: Sustained farmer livelihood system, competitiveness, efficient use of 

production factors and low expenditure on external inputs. 

Social criteria: Wide spread and equitable adoption potential, reduced depending on external 

institutions, Enhanced food security at family and respecting and building on indigenous 

knowledge, beliefs, value system and contribution to employment etc., 

Advantages  
 Improves soil health – Enhances soil fertility, structure, and organic matter. 

 Conserves water resources – Promotes efficient water use and reduces wastage. 

 Reduces environmental pollution – Minimizes chemical inputs and protects ecosystems. 

 Enhances biodiversity – Supports diverse crops, livestock, and beneficial organisms. 

 Ensures long-term productivity – Maintains stable yields over time. 

 Strengthens climate resilience – Increases the ability to withstand droughts and extreme 

weather. 

Disadvantages 
 Lower initial yields during the transition period. 

 Higher labor requirements compared to conventional farming. 

 High initial investment for infrastructure, certification, and training. 

 Knowledge-intensive management requiring technical skills and planning. 

 Market and price uncertainties for sustainably produced products. 
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