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Green manure is an organic manure in which a green crop is incorporated into the soil by
ploughing before it reaches the full maturity or flowering. After decomposition, it enriches the
soil with nitrogen, organic carbon, and other essential nutrients. Crops that are most suitable for
green manuring are those that grow rapidly, fix atmospheric nitrogen, enhance soil fertility, and
decompose quickly after incorporation, thereby supplying substantial amounts of organic matter
and nutrients. Leguminous crops such as dhaincha, sunnhemp, cowpea, mung bean, and urd bean
are among the most commonly used green manure crops.

Green manuring plays a significant role in improving the soil fertility, enhancing soil structure,
and conserving soil moisture. By improving soil physical properties, it makes the soil more
productive and ensures a better supply of nutrients to subsequent crops. The practice also
increases the population and activity of beneficial soil microorganisms, which are crucial for the
decomposition of organic matter and the release of plant nutrients.

The use of green manure reduces farmers’ dependence on chemical fertilizers, thereby lowering
production costs and promoting environmental sustainability. Furthermore, regular incorporation
of green manure increases the organic carbon content of the soil, which contributes to improved
soil health and the long-term sustainability of agricultural production. Therefore, green manuring
plays a vital role in balanced nutrient management.

Importance and Benefits of Green Manuring

1. Improves Soil Fertility: Green manure enhances soil fertility, particularly by increasing
the availability of nitrogen and organic carbon.

2. Improves Soil Structure: It makes the soil loose, porous, and well-aerated, facilitating
better root growth.

3. Moisture Conservation: It helps retain soil moisture and improves the water-holding
capacity of the soil.

4. Prevents Soil Erosion: Green manure crops protect the soil surface and help to reduce
soil erosion.

5. Enhances Microbial Activity: It increases the population and activity of beneficial soil
microorganisms.

6. Reduces Input Costs: It lowers the expenditure on chemical fertilizers and nutrient
management.

7. Increases Crop Yield: By improving soil quality and nutrient availability, it contributes
to higher crop productivity.

8. Reduces Dependence on Chemical Fertilizers: Green manuring serves as a sustainable
source of nutrients, thereby decreasing the need for chemical fertilizers.



Methods of Green Manuring

1. In-situ Green Manuring

In this method, the green manure crop is grown in the same field where it is to be incorporated. It
is commonly practiced in areas receiving adequate rainfall or having assured irrigation facilities.
The green manure crop is allowed to grow for about 40-50 days and is incorporated into the soil
by ploughing before flowering. After incorporation, the crop decomposes and enriches the soil
with organic matter and nutrients.

2. Ex-situ Green Leaf Manuring

In this method, green leaves and tender branches collected from trees, shrubs, or other plants are
spread over the field and incorporated into the soil through ploughing. These plant materials
decompose even under conditions of limited soil moisture and contribute organic matter and
nutrients to the soil. This method is particularly useful in low-rainfall areas where growing a
dedicated green manure crop may not be feasible.

Major Crops Suitable for Green Manuring
The following crops are commonly used for green manuring due to their rapid growth, high
biomass production, nitrogen-fixing ability, and quick decomposition:

Sunnhemp (Crotalaria juncea L.)

Sunnhemp is an important leguminous crop that grows well in sandy and loamy soils with good
drainage and is considered highly suitable for green manuring. It can be sown from April-May
until the onset of the monsoon, or under irrigated conditions. A seed rate of 25-35 kg per hectare
is required. Being a fast-growing crop, it is incorporated into the soil 40-60 days after sowing.
Sunnhemp produces about 18-28 tonnes of green biomass and contributes approximately 85-125
kg nitrogen per hectare to the soil. Suitable varieties include Ankur Swastik, K-12, and Shailesh
Sunnhemp.

Dhaincha (Sesbania aculeata)

Dhaincha is a leguminous crop widely used for green manuring. It can be successfully grown
under a wide range of climatic and soil conditions. The crop can tolerate waterlogging for up to
one week; under such conditions, lateral roots develop from the stem, helping the plant withstand
strong winds. Once established, it also exhibits good drought tolerance and can be grown in
alkaline and saline soils. Sowing is generally carried out during April-May, requiring 25-30 kg
seed per hectare for line sowing and 30-50 kg per hectare for broadcasting. Within about 45
days, Dhaincha produces 20-25 tonnes of green biomass and contributes approximately 85-105
kg nitrogen per hectare. Incorporation of Dhaincha before rice transplanting also helps suppress
weeds. A suitable variety is Narendra Dhaincha-1.

Tephrosia (Tephrosia purpurea)

Tephrosia is a shrubby leguminous green manure crop cultivated to improve soil fertility and add
organic matter to the soil. Root nodules formed on its roots fix atmospheric nitrogen, enriching
the soil. It performs well even in low-fertility soils and areas receiving low to moderate rainfall.
Sowing is generally done during June—July with the onset of monsoon rains. About 15-20 kg
seed per hectare is sufficient. It is drought tolerant and can grow successfully in wastelands and
poor soils. Its bushy growth habit helps in controlling soil erosion and suppressing weeds. The



crop is incorporated into the soil 45-60 days after sowing, yielding about 15-20 tonnes of green
biomass and contributing 60-90 kg nitrogen per hectare. Tephrosia is particularly useful in
orchards, sloping lands, and organic farming systems.

Black Gram (Vigna mungo) and Green Gram (Vigna radiata)

These pulse crops can be grown during both summer (zaid) and kharif seasons in light sandy or
loamy soils with good drainage. After harvesting the pods, the remaining crop residues can be
incorporated into the soil as green manure. Thus, they can be partially utilized for green
manuring while also providing grain yield. A seed rate of 20-25 kg per hectare is generally
recommended. These crops produce about 8-12 tonnes of green biomass and contribute
approximately 40-60 kg nitrogen per hectare to the soil.

Cowpea (Vigna unguiculata)

Cowpea is a leguminous crop that can be grown as a partial green manure crop under irrigated
conditions. It is a tender crop best suited to sandy loam soils with good drainage and cannot
tolerate waterlogging. A seed rate of 25-35 kg per hectare is required. Cowpea produces
approximately 15-25 tonnes of green biomass and contributes about 60-74 kg nitrogen per
hectare to the soil.

Berseem (Trifolium alexandrinum)

Berseem is an annual winter leguminous fodder crop primarily grown for green fodder. From the
perspective of green manuring, it is also valuable for improving soil fertility and increasing
organic matter content. It grows best under cool climatic conditions and in well-drained loamy
soils. A seed rate of 25-30 kg per hectare is recommended, with sowing usually carried out
during October—November. For green manuring, Berseem is generally incorporated into the soil
60-80 days after sowing or before the first cutting. Through its association with Rhizobium
bacteria, it can fix about 60—100 kg nitrogen per hectare. Berseem enhances soil organic matter,
improves moisture retention, promotes better soil structure, and suppresses weeds through its
dense growth. However, it is considered a secondary green manure crop rather than a rapid
biomass-producing green manure crop.

Lucerne/Alfalfa (Medicago sativa)

Lucerne, commonly known as Alfalfa, is a perennial leguminous fodder crop widely cultivated
for high-quality green and dry fodder. It thrives in cool and relatively dry climates and performs
best in deep, well-drained loamy soils. Its deep root system enables it to extract nutrients from
lower soil layers and improve soil structure. As a green manure crop, Lucerne is valuable
because its roots harbor Rhizobium bacteria that fix atmospheric nitrogen. The recommended
seed rate is about 15-20 kg per hectare. Although primarily grown as a perennial crop for 3-4
years, it can also be incorporated into the soil as green manure approximately 50-70 days after
sowing or before the first cutting. Lucerne can contribute about 80-120 kg nitrogen per hectare
and gradually improves soil fertility and soil health over time. Unlike fast-growing green manure
crops, it serves as a long-term soil-improving crop.



Table 1. Nitrogen fixation and biomass production by different green manure crops

Crop Sowing Seed rate Days of growth | N-Fixed Biomass

time (kg/ha) for (kg/ha) production
incorporation (t/ha)

Sunnhemp April-May | 25-35 40-60 85-125 18-28

Dhaincha April-May | 25-30 45-60 85-105 20-25

Tephrosia April-June | 15-20 45-60 60-90 15-20

Black Gram/Green | March— 20-25 45-60 40-60 8-12

Gram April

Cowpea March— 25-35 45-60 60-74 15-18
April

Berseem Oct.—Nov. | 25-30 60-80 60-100 10-12

Lucerne/Alfalfa Oct.—Nov. | 15-20 50-70 80-120 10-12

Table 2. Nutrient content of different green manure crops

Crop Nutrient Content on Air-Dry Basis (%)
N P05 K
Sunnhemp 2.30 0.50 1.80
Dhaincha 3.50 0.60 1.20
Seshania 2.71 0.53 221
Cowpea 1.70 0.28 1.25
Mungbean 2.21 0.26 1.26

In addition crops like moth bean, horse gram, wild indigo, senji, and grass pea/khesari are grown
as green manure crops under suitable agro-climatic conditions.

Therefore, green manuring is an important practice for balanced nutrient management that
enhances soil fertility, improves soil structure, conserves soil moisture, and stimulates the
activity of beneficial soil microorganisms. Adoption of green manuring reduces farmers’
dependence on chemical fertilizers and lowers production costs and ensures the long-term
sustainability farming systems.
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