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� Manures are plant and 
animal wastes that are 
used as sources of plant 
nutrients. They release 
nutrients after their 
decomposition. 

Organic 
manures

Bulky

FYM Compost Green 
manure

Concentrated

Oil seed 
cakes



Advantages of Bulky organic manures
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1. they supply plant nutrients including 
micronutrients,

2. they improve soil physical properties like structure, 
water holding capacity etc., 

3. they increase the availability of nutrients, 
4. carbon dioxide released during decomposition acts 

as a CO2 fertilizer, and 
5. plant parasitic nematodes and fungi are controlled 

to some extent by altering the balance of 
microorganisms in the soil.



Quality and composition of FYM
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� Kind of animal
� Age and condition and individual animal
� Quality and quantity of feed consumed
� Kind of litter used
� Collection of manure

÷ Byre system
÷Dry earth system

� Storage of Manure
÷ Pit method (Below ground level)
÷Heap method (Above the ground level)
÷ Covered pit method



Farmyard Manure (FYM)
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� The decomposed mixture of dung and urine of farm
animals along with litter and left over material from
roughages or fodder fed to the cattle.
� Contains 0.5% N, 0.2% P2O5 and 0.5% K2O.
� Urine contains 1.0% N and 1.35% K2O.
� N present in urine is mostly in the form of urea

which is subjected to volatilization losses.
� Leaching and volatilization losses can be reduced by

following improved method of preparation of
farmyard manure.



Improved methods of handling FYM
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Trench method of preparing FYM:
� This method has been recommended by C.N. Acharya
� Trenches of size 6 m to 7.5 m length, 1.5 m to 2.0 m width and 1.0 m deep are dug. 
� All available litter and refuse is mixed with soil and spread in the shed so as to absorb 

urine. The next morning, urine soaked refuse along with dung is collected and placed in 
the trench. 

� A section of the trench from one end should be taken up for filling with daily collection. 
When the section is filled up to a height of 45 cm to 60 cm above the ground level, the top 
of the heap is made into a dome and plastered with cow dung earth slurry. 

� The process is continued and when the first trench is completely filled, second trench is 
prepared. The manure becomes ready for use in about four to five months after 
plastering.

� If urine is not collected in the bedding, it can be collected along with washings of the 
cattle shed in a cemented pit from which it is later added to the farmyard manure pit. 
Chemical preservatives can also be used to reduce losses and enrich farmyard manure. 
The commonly used chemicals are gypsum and rock phosphate. Gypsum is spread in the 
cattle shed which absorbs urine and prevents volatilization loss of urea present in the 
urine and also adds calcium and sulphur. Rock phosphate also acts similarly in reducing 
losses and also increases phosphorus content.

� . 



Losses during handlingLosses during handling Losses during preparation 
and storage
Losses during preparation 
and storage
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CO (NH)2 + 2H2O → (NH4)2 CO3

Urea in urine Ammonium carbonate

(NH4)2 CO3 +2H2O → 2 NH4OH + H2CO3

Carbonic 
acid

NH4OH → NH3 ↑ + H2O
Ammonium Ammonia
hydroxide

By leaching
By volatilization

I. Urea and other nitrogenous 
compounds in urine and dung by 
microbial decomposition liberate 
NH3 (Ammonia)

II. 2NH3 + H2CO3 → (NH4)2CO3

III. (NH4)2 CO3 + 2H2O → 2NH4OH + H2CO3

IV. NH4OH → NH3 ↑ + H2O
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LOSSES OF NUTRIENTS FROM FYM 
DURING COLLECTION AND STORAGE



Ways to minimize losses from FYM during 
handling
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� 1) Adopt trench method for handling
� 2) Use of Gobar gas plant
� 3) Adopting covered method of storing FYM
� 4) Adoption of BYRE system in collection of FYM
� 5) Proper field management of FYM
� 6) Chemical preservatives: 1) Gypsum 450 g to 900 g of rock phosphate 

per day per animal in the cattle shed. 2) rock phosphate. 
(NH4)2 CO3 +CaSO4 → CaCO3 + (NH4)2SO4

2CaSO4 + Ca (H2PO4) + 2(NH4)2 CO3 → Ca3 (PO4)2 (TCP) + 
2(NH4)2SO4+ 2H2O+ 2CO2

� In this reaction, tricalcium phosphate is formed which does not react 
with ammonia sulphate when manure becomes dry as such there is no 
loss of ammonia.



Sheep and Goat Manure

BINM: Organic manures

9

� The dropping of sheep and goats contain higher nutrients 
than farm yard manure and compost. On an average, the 
manure contains 3% N, 1% P2O5 and 2% K2O. It is 
applied to the field in two ways. The sweeping of sheep or 
goat sheds are placed in pits for decomposition and it is 
applied later to the field. The nutrients present in the 
urine are wasted in this method. The second method is 
sheep penning, wherein sheep and goats are allowed to 
stay overnight in the field and urine and fecal matter is 
added to the soil which is incorporated to a shallow 
depth by running blade harrow or cultivator.

�



Poultry Manure
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� The excreta of birds ferments very quickly. 
� If left exposed, 50% of its nitrogen is lost within 30 

days. 
� The average nutrient content is 3.03% N, 2.63% P2O5

and 1.4% K2O.



Compost
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� A mass of rotted organic matter made from waste is called compost. 
� The compost made from farm waste like sugarcane trash, paddy straw, 

weeds and other plants and other waste is called farm compost. The 
average nutrient content of farm compost is 0.5% N, 0.15% P2O5 and 0.5% 
K2O. The nutrient value of farm compost can be increased by application of 
superphosphate or rock phosphate at 10 to 15 kg/t of raw material at the 
initial stage of filling the compost pit. 

� The compost made from town refuses like street sweepings and dustbin 
refuse is called town compost. It contains 1.4 % N, 1.00 % P2O5 and 1.4 % 
K2O.

� Farm compost is made by placing farm wastes in trenches of suitable size, 
say, 4.5 m to 5.0 m long, 1.5 m to 2.0 m wide and 1.0 m to 2.0 m deep. 
Farm waste is placed in the trenches layer by layer. Each layer is well 
moistened by sprinkling cow-dung slurry or water. Trenches are filled up to 
a height of 0.5 m above the ground. The compost is ready for application 
within five to six months.
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� Enrichment of compost using low cost N fixing and phosphate 
solublizing microbes is one of the possible ways of improving 
nutrient status of the product. 

� It could be achieved by introducing microbial inoculants, which are 
more efficient than the native strains associated with substrate 
materials. Both the nitrogen fixing and phosphate solubilising
microbes are more exacting in their physiological and ecological 
requirements and it is difficult to meet these requirements under 
natural conditions. The only alternative is to enhance their 
inoculums potential in the composting mass. 

� Studies conducted at IARI, New Delhi, showed that inoculation with 
Azotobacter/Azospirillum and phosphate solubilising culture in the 
presence of 1% rock phosphate is a beneficial input to obtain good 
quality compost rich in N (1.8%). The humus content was also 
higher in materials treated with microbial inoculants.



basic rules are important for the production of 
good quality compost
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1. The purpose of composting is to convert organic matter into growth promoting 
substances, for sustained soil improvement and crop production.

2. The organic matter is partially decomposed and converted by microbes. These 
microbes require proper growth conditions, for their activity i.e moisture content: 
50% and 50% aeration of total pore space of the composting material. This is 
achieved through stacking and occasional turning over. Microbes also need 
sufficient nitrogen for synthesizing their body cells [the optimum C:N ratio of the 
composting material is 20:1 to 30:1]

3. Soil microorganisms constitute sufficiently to the decomposition of organic 
matter through their continuous activities. The majority of these soil animals 
provide optimal conditions in their digestive track for their synthesis of valuable 
permanent humus and stable soil crumbs. A typical compost earthworm is 
Eisenia foetida.

4. Certain additives accelerate the conversion and improve the final product. The 
materials such as lime, earth, gypsum, rock phosphate act as effective additives. 
The addition of nitrogen (0.1 to 1 %) is important in case of large C:N ratio of the 
composting material. Addition of lime (0.3 to 0.5 %), if sufficient lime is not 
present. The preparation of compost takes 2-3 months. The composition of 
compost varies with in wide limits.



Methods of composting
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The process of composting was first initiated in England during 
the period of First World War (1914 -1918). The various systems 
of composting are
1. ADCO process (Agricultural Development Company )
2. Activated compost process
3. Indore process
4. Bangalore process
5. Coimbatore process
6. Rain -water compost
7. Rural compost
8. Urban compost
9. Mechanical compost and
10. Vermicompost



Green Manure
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� Green un-decomposed plant material used as manure is called green manure. 
� It is obtained in two ways: by growing green manure crops or by collecting green 

leaf (along with twigs) from plants grown in wastelands, field bunds and forest. 
Green manuring is growing in the field plants usually belonging to leguminous 
family and incorporating into the soil after sufficient growth. The plants that are 
grown for green manure are known as green manure crops. The most important 
green manure crops are sunnhemp, dhaincha, pillipesara, clusterbeans and 
Sesbania rostrata.

� Nitrogen fixation by leguminous green manure crops can be increased by 
application of phosphatic fertilizers. This phosphorus is available to succeeding crop 
after mineralization of the incorporated green manure crop.

� Application to the field, green leaves and twigs of trees, shrubs and herbs collected 
from elsewhere is known as green-leaf manuring. Forest tree leaves are the main 
sources for green-leaf manure. Plants growing in wastelands, field bunds etc., are 
another source of green-leaf manure. The important plant species useful for green-
leaf manure are neem, mahua, wild indigo, glyricidia, Karanji (Pongamia glabra) 
calotropis, avise (Sesbania grandiflora), subabul and other shrubs.



Advantages of green manuring
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� Improves the soil fertility 
� Add nutrients and organic matters 
� Improves the soil structure 
� Improves soil aeration 
� Helps control insect/mite pests, nematodes, and diseases 
� Helps control weeds 
� Promotes habitat for natural enemies 
� Increases soil's biodiversity by stimulating the growth of 

beneficial microbes and other soil organisms 



Criteria for the selection of green manure 
crops
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� Fast growing 
� Produce abundant and succulent tops 
� Well adapted to the local condition 
� Can fix nitrogen in the soil 



Reminders
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� Broadcast or sow the seeds after harvest 
� Cut the greens after flowering and plow them under 
� Sow or transplant the next crops 1-2 weeks after the 

incorporation of the green manure 



Green manure crops
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Green 
manure crops

Seeding 
rate 
(kg/ha)

Green 
biomass
(t/ha)

Dry 
biomass 
(t/ha)

N 
(%)

N
(kg/ha)

When to 
incorporat
e ? (DAP)

Azolla 50-90 8-10 1.8-3 52 35
Cowpea 40 9-10 3-4 1.4-1.5 140-150 40-60
Lablab 7-18 5-7 220 45-60
Mustard 5-12 3.5 21-37
Pigeon pea 45-67 9-10 5-7 45-60
Sesbania 20-90 1.5-4 4.3 250-360 45-50
Soybean 30-56 5-7.4 310 45-60
Sun hemp 35-40 5-19 5.5-6 1.7 108 50-60
Sweet clover 30-40 12 6 2 40-50



Nutrient content of green manure crops and green 
leaf manure

BINM: Organic manures

20

Plant Scientific name Nutrient content (%) air dry weight 
basis

N P2O5 K2O
Green manure crops
Sunnhemp Crotalaria juncea 2.30 0.50 1.80
Dhaincha Sesbania aculeata 3.50 0.60 1.20
Sesbania Sesbania speciosa 2.7.1 053 2.21
Green leaf manure
Forest tree leaf 1.20 0.60 0.40
Green weeds 0.80 0.30 0.20
Pongamia leaf Pongamia glabra 3.31 0.44 2.39



Concentrated organic manures
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� Oil-cakes
� After oil is extracted from oilseeds, the remaining solid 

portion is dried as cake which can be used as manure. 
The oil-cakes are of two types:
¡ Edible oil-cakes which can be safely fed to livestock e.g. Groundnut 

cake, coconut cake etc., and
¡ Non-edible oil-cakes which are not fit for feeding livestock e.g.

Castor cake, neem cake, mahua cake etc.,
� Other Concentrated Organic Manures
� Blood-meal when dried and powdered can be used as 

manure. The meat of dead animals is dried and 
converted into meat-meal which is a good source of 
nitrogen .



Average nutrient contents of oil-cakes
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Oil cakes Nutrient content (%)
N P2O5 K2O

Non-edible oil-cakes
Castor cake 4.3 1.8 1.3
Cotton seed cake (un-decorticated) 3.9 1.8 1.6
Karanj cake 3.9 0.9 1.2
Mahua cake 2.5 0.8 1.2
Safflower cake (un-decorticated) 4.9 1.4 1.2
Edible oil-cakes
Coconut cake 3.0 1.9 1.8
Cotton seed cake (Decorticated) 6.4 2.9 2.2
Groundnut cake 7.3 1.5 1.3
Linseed cake 4.9 1.4 1.3
Niger cake 4.7 1.8 1.3
Rape seed cake 5.2 1.8 1.2
Safflower cake (Decorticated) 7.9 2.2 1.9,
Sesamum cake 6.2 2.0 1.2



Nutrient content of animal based concentrated 
organic manures
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Organic manure Nutrient content (%)
N P2O5 K2O

Blood-meal 10-12 1-2 1.0
Meat-meal 10.5 2.5 0.5
Fish-meal 4-10 3-9 0.3-15
Horn and hoof meal 13 ... …
Raw bone-meal 3-4 20-25 …
Steamed bone meal 1-2 25-30 …
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