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As the world faces the growing threats of climate change — unpredictable rainfall, heat waves, and land
degradation — agroforestry has emerged as one of the most promising solutions to build resilience in
agriculture. By combining trees with crops and livestock on the same land, farmers can not only enhance

productivity but also protect their farms from the harsh impacts of a changing climate.

What is Agroforestry?

Agroforestry is the integration of trees, crops, and sometimes livestock on the same piece of land in a
scientifically planned way. Trees act as natural shields — improving soil fertility, reducing erosion, conserving
water, and moderating temperatures. This traditional yet innovative approach helps farmers adapt to adverse
climatic conditions while enhancing biodiversity and income.

Types of Agroforestry Systems and Their Climate Benefits

1. Alley Cropping (Hedgerow Intercropping)
In this system, rows of trees or shrubs are planted between
crop alleys. The trees provide shade, reduce wind speed,
and enrich the soil through leaf litter and nitrogen fixation.
Example:
Gliricidia sepium or Leucaena leucocephala planted
in rows between maize or groundnut crops in southern
India. These trees fix nitrogen, improving soil fertility
and protecting crops from heat and wind stress.
Climate benefit:
Reduces soil erosion and water evaporation, improves
soil carbon sequestration, and stabilizes yields during

drought.

2. Silvopastoral System
This integrates trees with pasture and livestock. The
trees offer shade and fodder, while their roots stabilize
soil and recycle nutrients.

* Example:

In Andhra Pradesh and Telangana, farmers grow Subabul
(Leucaena leucocephala) and Sesbania species along
with native grasses for grazing cattle and goats.

* Climate benefit:

Reduces heat stress in animals, enhances soil moisture
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retention, and provides carbon storage in both vegetation and soil.

3. Agri-Horticultural System: Combiningfruit trees with field
crops, this system ensures year-round productivity and food
security.
* Example:
Mango, Guava, and Custard apple trees intercropped with
pulses or millets in semi-arid regions of Maharashtra and
Telangana.
Climate benefit:

Fruit trees offer a stable income even in dry years and improve

microclimate conditions for intercrops by reducing temperature and wind speed.

4. Windbreaks and Shelterbelts
Planting rows of trees or shrubs along field boundaries acts as a
barrier against strong winds and helps conserve soil moisture.
* Example:
Casuarina, Eucalyptus, and Neem trees used as windbreaks
along coastal and arid regions of Tamil Nadu and Gujarat.
* Climate benefit:
Prevents crop damage from hot winds and cyclones, reduces

soil erosion, and enhances soil organic matter.

5. Home gardens (Multitier Agroforestry)
This is a diversified and sustainable land-use system where trees,
shrubs, vegetables, and livestock coexist around homes.
* Example:
Kerala’s traditional homesteads with Coconut, Banana, Black
pepper, and Arecanut trees — a model of self-sufficient
climate-smart farming.
* Climate benefit:

Improves household food security, reduces dependency on

external inputs, and supports local biodiversity.

How Agroforestry Mitigates Climate Change
*  Carbon Sequestration: Trees capture atmospheric CO: and store it in biomass and soil.
*  Microclimate Regulation: Tree canopies lower temperature extremes and reduce evapotranspiration.
*  Soil Health Improvement: Leaf litter adds organic matter, enhancing water retention and fertility.
* Diversified Income: Reduces economic risks from climate-related crop failures.

*  Biodiversity Enhancement: Provides habitat for pollinators and beneficial insects.
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Success Stories from India
*  Haryana: Poplar-based agroforestry has boosted farmer incomes while improving soil health.
*  Andhra Pradesh: Custard apple-based silvi-horticulture models help smallholders cope with drought.

*  North-East India: Traditional bamboo-based agroforestry reduces landslides and conserves biodiversity.

Conclusion
Agroforestry is more than just planting trees — it is a climate-smart investment in the future of farming.

By blending ecological balance with economic benefit, it empowers farmers to adapt, thrive, and safeguard
the planet for generations to come. As India advances toward sustainable agriculture, agroforestry stands as a

living bridge between tradition and innovation — nurturing both the land and the livelihoods it sustains.
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