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ABSTRACT

Increasing human population in India and competition for land is intensifying and also increase the
demand of fodder for livestock. Agroforestry gives biodiverse farm to us where trees give us shelter
in summer and rainy season and their leaves and stem also use as fodder for livestock. In the
agroforestry many sources of income like, livestock by-products, crops production and sale of fruits
and nuts of trees are beneficial for the rural farmers. In future agroforestry will be very useful for
rural farmers to earn more income from less land. This article focuses on how rural farmers can earn

more income and profit from agroforestry and livestock.
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INTRODUCTION

For thousands of years, keeping animals and growing crops and trees were closely related activities.
However, since the middle of the 20th century, the separation of agricultural cultivation and livestock
rearing has resulted in environmental problems such eutrophication of water, loss of biodiversity,
greenhouse gas emissions into the atmosphere, and deterioration of soil health (Lal, 2020). The
demand for green and dry silage will raise from 1012 and 631 million tons by 2050. Presently, to
meet the shortage, green silage supply has increased by 1.69% annually (Chaurasia et al., 2021).
Seasonal fodder shortages, sharp increases in the price of grain straw in the off-season make
livestock rearing more difficult for landless and small farmers. In developing nations, tree-based
techniques can help fulfil future greenhouse gas reduction goals by appropriating significant amounts
of carbon and cultivating in areas where feed is scarce for smallholder livestock systems (Chaurasia
et al., 2021). Common practices include establishing high density tree and shrub plantations in
pastures, implementing cut-and-carry systems where livestock are fed with leaves from specific
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plantings, and cultivating fast-growing shrubs and trees for use in fencing and windbreak systems
(Kumar et al., 2025). According to one estimate, India's agroforestry covers 25.32 million hectares,
or 8.2 percent of the nation's total natural area (Chaurasia et al., 2021). The use of standard
agroforestry livelihood practices in India has raised farmers' profits from the production of livestock,

enhanced crop productivity, and compact labour, especially for livestock
Silvopasture Systems

Silvopasture represents a sustainable land management approach where trees are
seamlessly integrated with livestock, such as ruminants, pigs, or poultry, within the same agricultural
space. This synergistic relationship yields both economic and ecological advantages for the farming

system. (Kumar and Rana, 2024)

Role of fodder, trees and shrubs:

No. | Category Species Name Benefits & Usage
1 Grasses Napier Grass (Pennisetum | High-yielding, nutritious and good palatable
purpureum) fodder quality (Kumar et al., 2025).

Guinea Grass (Panicum | High protein, good for dairy cattle (Kumr et

maximum) al., 2025).
Brachiaria spp. High digestibility, good for grazing (Kumar et
al., 2025).
2 Legumes Subabul(Leucaena High protein, rich in calcium and phosphorus.
leucocephala)

Stylo (Stylosanthes hamata) | Good for soil conservation and fodder

3 Shrubs Sesbania (Sesbania | High digestibility, fast growing and protein
grandifilora) rich diet (Kumar et al., 2025).

Pigeon pea (Cajanus cajan) | Provides protein and fiber (Kumar et al.,
2025).

4 Trees Neem (Azadirachta indica) Medicinal, pest repellent, fodder.

Provides tannins and crude Fiber (Kumar et

Babool (Acacia nilotica)
al., 2025).

Moringa (Moringa oleifera) Highly nutritious and natural supplement

leaves for both humans and livestock.

How agroforestry helps livestock to improves their production?

e In the agroforestry animals like cattle and buffalo can rub up against out with the trees for the
maintain their coats and take care of their skin this is helping them to shed old hair and dead
skin that may be bothering them, keeps their stress levels low and increasing the production
(Yoxall, 2021).
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In the agroforestry trees provide a natural shelter in summer for the animals and decreases
the heat stress of animal and offer shelter in winter season protecting them against the
extremely cold winters. This helps them to reducing energy loss for maintain their body

temperature and focus them on their growth and productivity (Yoxall, 2021).

In the agroforestry many trees and shrubs containing the high protein, this serves as

supplementary feed for livestock due to this also increase the animal’s production.

Silvopastoral systems enhance animal welfare by reducing physiological stress, lowering

disease prevalence, and improving overall livestock health and longevity (Kumar et al., 2025).

Many varieties in agroforestry that gives livestock with broader range of nutrients including
medicinal properties from certain tree species which can improves the animal health and
production

Agroforestry can be very helpful during times when livestock feed is scare by integrating trees

and shrubs in to pastures farmers can provide additional food sources for their animals.

How to livestock helps agroforestry and farmers?

The manure from livestock acts as natural fertilizers it provides essentials nutrients that help
both trees and crops (Notenbaert et al., 2021).

Livestock can also provide draught power for operations that would otherwise require heavy
and debilitating manual work or the use of expensive machinery (Gassner et al., 2022).

In agroforestry poultry help control pests naturally. Chickens and ducks can reduce the need
for chemical pesticides. This pest control method is environmentally friendly and supports the
health of the ecosystem.

Poultry also offers a source of protein for farmers and their communities. Raising chickens,

ducks or turkeys provides eggs and meat that can improve nutrition.

Sheep and Goats, they graze on grass and other plants which helps manage pasture health.
Their grazing habits can prevent overgrowth and promote the growth of desirable plant

species.

How to agroforestry and livestock helps rural farmers?

Economics benefits:

In the agroforestry not only one source of income fruit trees, nut trees, fodder trees, and

woody plants provide additional income for the farmers.

Agroforestry promotes the biodiversity that will gives the healthy and clean environment for
the livestock that will increase the production of animals and increase the farmers income also
(Notenbaert et al., 2021).

Farmers also earn income from day-to-day sale of eggs and dairy products is very important
for managing the recurring expenses, such as food, transport, any medical costs or school or
tuition fees of children’s (Gassner et al., 2022).
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Use of livestock for the draught purpose also reducing the expenses for agriculture (Gassner
etal., 2022).

Farmers use livestock manure as fertilizer in their farms so they do not have to buy any others
chemical fertilizer for the farms and this will also be reducing the cost of farmers for farm

production.

Mainly trees in the agroforestry can enhance crop yields by improving soil health (Notenbaert
etal., 2021).

In this system also decrease the cost of fodder the livestock in the dry season and scarcity.

The coexistence of various plant species sustains beneficial microbes and insects, contributing
to biological pest management. This reduces the need for chemical pesticides, creating a

healthier farming environment (Kumar et al., 2025).

Farmers also earn income from the sale of poultry for the meat purpose.

Environmental benefits:

Improved the soil quality by reduced 50% of soil erosion, increased 10% soil organic carbon,
due to the higher & more diverse microbial populations and activity increase resistance to
draught, disease and pests, by the use of manure as fertilizer increased the nutrient cycling

and also increased the water retention capacity soil (Notenbaert et al., 2021).

Improved the biodiversity by the less pressure to deforest, to accommodate livestock and

crops, regenerate the degraded land and more diverse farming (Notenbaert et al., 2021).

They are also useful for the climate benefits by reduced enteric fermentation from cows due

to this reduced methane emissions (Notenbaert et al., 2021).

Silvopasture practices helps in livestock production by reducing wind chills, protecting crops,
providing wildlife habitat, reducing noise pollution, and mitigating odour from concentrated

livestock operations (Yadav et al., 2019).

Challenges to Adoption: -

Lack of technical knowledge and training
Policy and institutional support
Technology and infrastructures.
Land management and space constraints
Initial high investment
Animal waste management
(Kumar B and Rana R. (2024)

By the extension work, supportive policies and training centres can help farmers to manage

these challenges.
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CONCLUSION

Agroforestry systems can increase food security by giving farmers and their families access
to a greater range of food sources. Fruit trees and nitrogen-fixing legumes, as well as livestock
products like milk and eggs, can help rural populations eat a more varied, wholesome diet. Farmers
may adapt to changing environmental conditions and become more self-sufficient by embracing
agroforestry practices, which equip them with new knowledge and skills. For rural populations,
agroforestry's financial advantages can result in higher incomes and better quality of life. This can
support a more dynamic and sustainable rural civilization by slowing the flow of people from rural to

urban areas.
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