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teaspoon of healthy soil contains billions

of microorganisms,

working silently to

sustain crop
production. Intensive farming
has steadily weakened this
hidden ecosystem across much
of the world's farmland.
Agroforestry integrates trees
and crops into a single carefully
managed production system
where each component complements the other, rather
than as competing land use systems. This system
produces food, fodder, timber and fuel and also
restores ecological functions lost over time through
conventional monocropping.

Agroforestry

Agroforestry is a land use system that combines crops
and animal species with trees and woody shrubs.
Agroforestry systems (AFS) emphasize ecologically

friendly, resource efficient agricultural practices to

www.agrirootsmagazine.in

Volume 4, Issue 7 | July, 2026

increase environmental sustainability and productivity
(FAO 2022). Agroforestry is a designed land-use
system that integrates
woody  perennials,
including trees,

shrubs, palms or
bamboo, with crops
and livestock on the
same piece of land.

Agroforestry
utilises the biological relationships between species.
Annual crops are grown together with perennial tree
species like mango, poplar, eucalyptus or walnut. If
carefully managed these species complement one
another rather than compete with each other. Deep-
rooted trees recycle nutrients from deeper soil layers
and leaf litter enriches the soil with organic matter. The
diverse rooting patterns improve the water and
nutrients use efficiency. In India, farmers have

traditionally grown trees such as neem (Azadirachta
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indica), mango (Mangifera indica), babul (Vachellia

nilotica), shisham (Dalbergia sissoo) and banyan

(Ficus benghalensis) on farms to provide shade,

fodder, timber, fuelwood and fruits. These traditional

systems have led to the evolution of modern

agroforestry  systems  combining  indigenous

knowledge and scientific management practices to

enhance productivity and environmental sustainability.

Major Agroforestry Systems Practised Worldwide

S. No. Agroforestry Main Components Brief Description
System
1 Silvoarable Trees + Agricultural | Trees are integrated with annual or perennial crops
(Agrisilvicultural) | Crops through alley cropping, scattered trees, or boundary
plantations.
2 Silvopastoral Trees + Pasture + | Combines woody perennials with forage crops and
Livestock grazing animals to enhance fodder production and
land productivity.
3 Agrosilvopastoral | Trees + Crops + | Integrates trees, crops, and livestock within the
Livestock same farming system, either simultaneously or
sequentially.
4 Riparian  Buffer | Trees + Shrubs + | Vegetative buffer strips established along rivers and
System Grasses + Water Bodies | streams to reduce erosion, improve water quality,
and conserve biodiversity.
5 Multipurpose Tree | Trees + Crops/Pasture Trees are grown primarily for fruits, timber,
System fuelwood, fodder, medicines, and other ecosystem
services.
6 Improved Fallow | Leguminous Nitrogen-fixing woody species are planted during
System Trees/Shrubs + | fallow periods to restore soil fertility and improve
Cropland crop productivity.
7 Taungya System Temporary cultivation of agricultural crops

Forest Trees +

Annual Crops

between young forest plantations until tree canopy

closure.

Source: Adapted from Sarveswaran, S et al. (2023) and FAO (2015).

Benefits of Agroforestry
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Diversified Income And Reduced Risk: By integrating

trees into farmland farmers can obtain multiple
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products from the same part of land and can reduce
production risks. Crops continue to provide annual
income and trees contribute timber, fruits, fodder,
fuelwood or other valuable products over the longer
term. Diversification reduces dependence on a single
crop and provides greater financial stability when
weather conditions or market prices become
unpredictable.

Ecological Reinforcement: Agroforestry strengthens
the ecological foundation of agricultural production.
Trees protect soil from erosion, improve the soil
moisture conservation, recycle nutrients and create
habitats for beneficial organisms. These combined
benefits improves farm productivity and enhances
long-term system sustainability.

Diversity of Systems: Several agroforestry systems are
practised across different agro-climatic regions.
Silvopastoral systems integrate trees with livestock and
grasses; alley cropping grows annual crops between
rows of trees; forest farming utilises shaded
environments for cultivating medicinal or high-value
crops; riparian buffer systems protect rivers and
streams from erosion; and windbreaks and shelter belts
reduce wind damage in vulnerable agricultural

landscapes.
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Environmental, Economic and Social benefits
Environmental: Trees enhance biodiversity by creating
habitats for birds, insects and soil organisms that faces
challenges in monoculture fields. Continuous litter fall
and root turnover replenish soil organic matter,
improve nutrient cycling and increase the water
holding capacity of soil. The growing tree sequesters
the atmospheric carbon, making agroforestry an
important component of climate sequestration and
climate change mitigation.

Economic: Agroforestry transforms farms into a
diversified production system. Rather than depending
entirely on seasonal crop harvests, farmers earn
additional income from timber, fruits, nuts, medicinal
products, fodder and fuel wood. This diversification
often improves profitability and reduces financial risks
associated with crop failure.

Social: Diversified farming systems strengthen food
security, reduce vulnerability to climatic hazards and
promote sustainable management of shared natural
resources within rural communities.

How trees transform the soil

The true strength of agroforestry lies beneath the soil
surface. While the visible landscape changes gradually
as trees mature, equally remarkable transformations
occur underground. These changes affect the soil's
physical structure, chemical fertility and biological
activity, ultimately determining its long-term
productivity.

Physical properties

Tree roots break up the compacted soil layers and

create natural channels that improve aeration and water

infiltration. Seasonal leaf fall contributes organic
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residues that bind soil particles into stable aggregates,
improves soil structure and reduces erosion. As bulk
density decreases and porosity increases, crop roots
explore the soil more effectively, ensuring better
access to water and nutrients during periods of
moisture stress. Tree cover shields the surface from
heavy rain and wind, cutting erosion and runoff losses
significantly.

Chemical properties

Agro-forestry functions as a natural nutrient recycling
system. Deep-rooted trees recover nutrients that would
otherwise remain inaccessible to crop roots and return
them to the surface through falling leaves and
decomposing roots. Continuous organic inputs raise
soil organic carbon, which supports microbial activity
and long-term carbon storage. It improves cation
exchange capacity of soil while soil pH is buffered
against sharp swings, keeping conditions stable for
plant growth.

Biological properties

Healthy soils are living ecosystems and agroforestry
creates favourable conditions for this hidden biological
community to flourish. Earthworm populations and
soil fauna diversity increase, mixing soil, improving
aeration and boosting fertility as they work. Microbial
biomass and activity rise as well, fed by the steady
supply of leaf litter and organic matter, driving nutrient
mineralisation and decomposition. Soil enzymatic
activity also increases, playing a direct role in nutrient
cycling and overall soil health.

Agroforestry and Carbon sequestration
Agroforestry is significant as a carbon sequestration

strategy because of the carbon storage potential in its
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multiple plant species considering its applicability in
agricultural lands and reforestation. Agroforestry
systems are promising land use systems to increase and
conserve above ground and soil carbon stock. The
carbon sequestration potential of an agroforestry
system is generally greater than that of an annual
cropped-based system. Agroforestry, thus contributes
to the resilience of agriculture by adaptation and
mitigation of climate change effects and provides

scope for emerging carbon market.

CARBON SEQUESTRATION PATHWAY IN AGROFORESTRY

How agroforestry captures atmospharic carbon and builds long-term soil organic carbon
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Challenges in adoption

Despite its well-documented benefits, agroforestry has
not expanded as rapidly as expected. Establishing
agroforestry systems often requires technical
knowledge, quality planting material, specialised
equipment and confidence that long-term investments
will  eventually  generate  returns.  Limited
demonstration sites and inadequate extension support
further discourage adoption. In India, additional
challenges include fragmented landholdings, limited
access to quality tree seedlings. Competition for water,
nutrients and sunlight between trees and crops also

remains a concern where species selection and
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management are not properly planned. Successful
agroforestry depends not only on planting trees but also
on thoughtful system design, continuous management
and effective farmer support.

Agroforestry improves soil health across every
dimension that matters: physical structure, chemical
fertility and biological activity. It raises organic
carbon, nutrient availability and moisture retention
while reducing bulk density and erosion, and it
outperforms conventional monocropping on nutrient
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