
Introduction to Sustainable Agriculture

Key concepts, goals, practices, and benefits

1. What Is Sustainable Agriculture?

Aspect Definition

Sustainability
Meeting present food needs without compromising the ability of future

generations to meet theirs.

Agriculture
The production, processing, and distribution of food, fiber, and other plant?

based resources.

Combined

Meaning

Farming systems that are environmentally sound, socially equitable, and

economically viable over the long term.

2. Core Pillars

Pillar Main Objectives Typical Indicators

Environmental

Protect soil, water, biodiversity; reduce

pollution and greenhouse?gas

emissions.

Soil organic matter, water?use

efficiency, pesticide load, carbon

footprint.

Economic

Ensure farm profitability, market

access, and resilience to price/ climate

shocks.

Net farm income, diversification of

income streams, cost of inputs.

Social
Promote fair labor, community health,

and food security.

Worker safety, gender equity, local food

availability, farmer knowledge transfer.

3. Guiding Principles

1. Conserve Natural Resources – Maintain soil fertility, protect water quality, preserve

biodiversity.

2. Enhance Ecosystem Services – Use pollinators, natural pest control, and carbon

sequestration.

3. Promote Diversity – Crop rotation, intercropping, agroforestry, and livestock integration.
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4. Apply Integrated Management – Combine biological, cultural, mechanical, and chemical

tools judiciously.

5. Support Local Communities – Fair wages, capacity building, and access to markets.

6. Foster Economic Viability – Reduce reliance on costly external inputs; increase value?

added products.

4. Key Practices & Techniques

Practice Description Benefits

Conservation

Tillage

Minimal soil disturbance; use of cover

crops or mulch.

Reduces erosion, improves soil

structure, saves fuel.

Cover Cropping
Planting non?cash crops (e.g., clover,

rye) between main crops.

Adds organic matter, suppresses

weeds, fixes nitrogen.

Crop Rotation &

Diversification

Alternating crops in a field over

seasons.

Breaks pest cycles, balances

nutrient use, spreads risk.

Agroforestry
Integrating trees/shrubs with crops or

livestock.

Provides shade, windbreaks,

carbon storage, additional

products (fruit, timber).

Integrated Pest

Management (IPM)

Monitoring pests, using biological

controls, and applying chemicals only

when needed.

Lowers pesticide use, protects

beneficial insects.

Precision

Agriculture

GPS?guided equipment, sensors, and

data analytics to apply inputs only where

needed.

Optimizes water/fertilizer use,

reduces waste.

Organic Farming
Prohibits synthetic fertilizers/pesticides;

relies on natural inputs.

Enhances soil health, meets

niche market demand.

Water?Saving

Irrigation

Drip or micro?sprinkler systems,

scheduling based on soil moisture

sensors.

Cuts water consumption,

improves yield per unit water.

Renewable Energy

on?farm

Solar panels, biogas digesters, wind

turbines.

Lowers energy costs, reduces

carbon emissions.
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5. Measuring Sustainability

Metric Tool / Method Typical Target

Soil Health Soil organic carbon (SOC)
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