The Principles of Sustainable Agriculture

The Principles of Sustainable Agriculture
(A concise, structured guide for students, educators, and practitioners)

1. Definition & Scope

Aspect Description
) A farming system that meets current food and fiber needs while preserving the
Sustainable i . . . : .
sult environment, supporting farm?level economics, and enhancing social equity for
agriculture
9 present and future generations.
Key Pillars Environmental health, Economic viability, Social equity
Goal Produce safe, nutritious food with minimal negative impact on ecosystems,
oa

climate, and communities.

2. Core Principles

# Principle What It Means Practical Examples

* Crop rotation & cover
. N . . : crops
Soil Health & Maintain and improve soil organic matter, ) )
1 _ o _ * Reduced tillage or no?till
Conservation structure, and biodiversity.
« Compost and manure
applications
* Drip irrigation &
o _scheduling sensors
_ Use water efficiently, protect water quality, i o
2 Water Stewardship o * Buffer strips & riparian
and maintain watershed health.
zones

» Rainwater harvesting

* Intercropping,

agroforestry, hedgerows
Biodiversity & Preserve genetic, species, and ecosystem e Habitat for pollinators &
Ecosystem Services diversity to enhance resilience. natural enemies

* Use of heirloom and

locally adapted varieties



#
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Principle

Integrated Pest
Management (IPM)

Nutrient
Management

Energy Efficiency &
Climate Resilience

Economic Viability

Social Equity &
Community Well?
Being

What It Means

Combine biological, cultural, mechanical,
and chemical tools to keep pest pressure
below economic thresholds.

Match nutrient inputs to crop needs,
minimize losses, and recycle nutrients.

Reduce fossil?fuel dependence, lower
greenhouse?gas (GHG) emissions, and
adapt to climate change.

Ensure farm profitability and risk
management for long?term operation.

Support fair labor practices, food access,
and local knowledge.
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Practical Examples

 Scouting & threshold?
based decisions

* Beneficial insect releases
* Targeted, low?toxicity
pesticides only when
needed

* Soil testing & variable?
rate fertilization

* Precision application of
fertilizers

 Use of legumes and
green manures

» On?farm renewable
energy (solar, biogas)

» Conservation tillage to
sequester carbon

e Climate?smart crop
selection

* Diversified income
streams (crops, livestock,
agri?tourism)

* Direct marketing (CSA,
farmers’ markets)

» Cost?benefit analysis of
inputs

* Fair wages & safe
working conditions

« Community?supported
agriculture (CSA)
programs

» Farmer education &
extension services
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# Principle What It Means Practical Examples

* Life?cycle assessment
(LCA) of crops
_ o Evaluate environmental and social « Composting of organic
9 Lifecycle Thinking . _ _
impacts from production to disposal. waste
* Reusable packaging and

reduced food loss

* Precision agriculture tools
(GPS, drones, 10oT)
Apply research, technology, and traditional « Participatory on?farm

Continuous

10 Learning & ) )
. knowledge to improve systems. trials
Innovation ) _
* Collaboration with

universities and NGOs

3. Integrated Framework

| Environmental | Economic | Social | Technol ogi cal |
| Health | Viability | Equity | Innovation |
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