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Every harvest leaves behind more than just the crop that reaches our homes and markets. Across
farms, large amounts of straw, stalks, leaves and other plant materials remain after harvesting.
What happens to these materials is an important part of farming, as they can either go to waste or
be put to good use. With the right approach, crop residues can become useful resources for farmers
rather than a burden to dispose of. Understanding their different uses, management methods and
economic potential is important for reducing agricultural waste and finding better solutions for
farmers in India.

But what if these crop residues could be turned into useful products instead of being burned or

wasted?

Types of crop residues:
Cereal crop residues: Rice straw, wheat straw, maize stalks and sorghum stover.
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Pulse crop residues: Pigeon pea stalks, chickpea straw and residues of green gram and black

gram.

Oilseed crop residues: Groundnut haulms, mustard stalks, soybean stalks and sunflower residues.

Sugarcane residues: Sugarcane tops, dry leaves and bagasse.

Horticultural residues: Vegetable stalks, fruit tree prunings and other plant wastes.

Importance of crop residues in agriculture

e Recycling nutrients: As crop residues decompose, they release nutrients such as nitrogen,
phosphorus and potassium into the soil.

e Saving soil moisture: Crop residues spread over the soil surface help reduce water loss and
keep the soil moist for a longer time.

e Preventing soil erosion: Crop residues protect the soil from being washed away by rain or
blown away by wind.Crop residues are important for maintaining soil health and protecting the
environment. They provide many benefits to farmers and agriculture.

e Improving soil health: Crop residues add organic matter to the soil and help beneficial
microorganisms grow.

e Providing animal feed: Some crop residues, such as wheat straw, maize stalks and groundnut
haulms, are used as feed for cattle and other livestock.

e Providing extra income: Farmers can earn additional money by selling crop residues for
compost making, bioenergy production and industrial uses.

Problems associated with improper crop residue management

Although crop residues are useful in many ways, improper management can cause several

problems in agriculture and the environment. 4

e Open-field burning: Some farmers burn "_“ th
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crop residues to clear their fields quickly. . :
This produces smoke and air pollution and i
releases harmful gases into the atmosphere.
e Loss of nutrients: Burning crop residues
destroys organic matter and causes the loss
of important nutrients, especially nitrogen, which could otherwise help improve soil fertility.
e Damage to soil health: Removing too much crop residue from the field can reduce organic

matter in the soil and increase the risk of soil erosion.
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e Lack of labor and machinery: Collecting, transporting and managing crop residues requires
time, labor and suitable machinery, which may be costly for farmers.

e Lack of proper facilities: In some areas, farmers do not have nearby facilities or industries to
use crop residues for compost, bioenergy or other useful products. As a result, residues may be

wasted or burned.
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In-situ management: Crop residues are left on the soil surface or mixed into the soil. This helps
improve soil health, conserve moisture and prevent soil erosion.

Composting and vermicomposting: Crop residues are allowed to decompose naturally or with
the help of earthworms to produce organic manure that improves soil fertility.

Animal feed: Residues such as wheat straw, maize stalks and groundnut haulms can be used as
feed for cattle and other livestock.

Bioenergy production: Crop residues can be used to produce biogas, briquettes, pellets and
electricity, making them a useful source of energy.

Mushroom cultivation: Rice straw and other suitable crop residues can be used to grow
mushrooms. After cultivation, the leftover material can be used for composting.

Industrial uses: Sugarcane bagasse is used in paper production and electricity generation, while
other crop residues can be used to make packaging materials and other useful products.

Modern Technologies for Crop Residue Management

Modern machines help farmers manage crop residues easily and reduce the need for burning.
Happy Seeder: Helps farmers sow wheat directly into fields covered with rice straw.

Super SMS: Chops and spreads paddy straw evenly behind a combine harvester.

Mulchers and straw choppers: Cut crop residues into small pieces for easy management.
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Baling machines: Collect and compress crop residues for easy storage and transport.
Biomass technologies: Convert crop residues into useful products such as biogas, pellets and
biofuels.
Crop residues as a source of income
The uses of crop residues described above can also become a business. Whether a farmer actually
earns from residue depends on how the work is organized, not only on what the residue is used
for. The main income opportunities are:
Selling residue by weight: Farmers who collect and bale their straw can sell it per tonne to buyers,
so a field that once needed burning becomes a source of cash after harvest.
Machinery rental services: Farmers or rural youth who own balers, happy seeders or mulchers
can earn by hiring them to neighboring farmers during the short harvest and sowing period.
Village-level enterprises: Collecting, storing and transporting residue creates work for local
laborer’s, transporters and small entrepreneurs, giving rural families an income outside the farm.
Group marketing: Farmer producer organizations (FPOs) and cooperatives can pool residue from
many farms and sign supply contracts with industries, which usually gives better and more reliable
prices than selling alone.
Incentive payments and carbon credits: Some states pay farmers who avoid burning, and
carbon-credit programmes may reward practices that keep carbon in the soil.
Savings on costs: Residue kept in the field as mulch or manure reduces spending on fertilizer and
irrigation, and avoiding burning avoids fines, so savings add to farm income.
Crop Residue Management in India
India produces several hundred million tonnes of crop residue every year, and a large share

of it is surplus to what farmers need for feed and fuel. Burning is most serious in the rice-wheat
belt of Punjab, Haryana and western Uttar Pradesh, where only a short gap separates paddy harvest
from wheat sowing. Smoke from these fires in October and November adds to the winter air
pollution in Delhi-NCR and nearby regions.
To address this, the Government of India and the states have taken several steps:
e National Policy for Management of Crop Residue (2014): Encourages in-situ management,

wider use of residues for energy and a ban on burning.
e Machinery subsidies: A central scheme running since 2018-19 supports machines such as the

Happy Seeder, balers and mulchers, with higher subsidy for custom hiring centre’s and farmer

groups.
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e Commission for Air Quality Management (CAQM): Issues directions for Delhi-NCR and
neighboring states, including co-firing of biomass pellets in thermal power plants.

e Monitoring and penalties: Satellite fire counts are tracked, and environmental compensation
is imposed on farmers who burn residue.

e New markets: Compressed biogas plants and 2G ethanol plants are being set up to create
demand for straw.

Even so, challenges remain. Small and marginal farmers often cannot afford machinery, the
time to harvest and sow is very short, and the cost of collecting, storing and transporting straw can
be higher than the price buyers offer. Lasting progress will need affordable machinery, reliable
buyers, awareness among farmers and support from both the central and state governments.
Conclusion

Crop residue sits where farming, the environment and the rural economy meet, and how
India handles it will show whether agricultural leftovers are treated as a burden or as an asset. The
machines, policies and markets needed to manage it already exist. What decides success is whether
they reach the small farmer at the right time and at a fair price. When a farmer gains more from
managing residue than from burning it, the change no longer has to be forced and becomes a matter
of choice. Reaching that point needs cooperation among farmers, industries, researchers and
governments. Managing crop residue well is therefore not a one-season task but a long-term
investment in clean air, healthy fields and stronger rural livelihoods.
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