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&@/ Pusa Decomposer: An Economical Ecological Solution f&a
xR for Crop Residue Management

Agricultural crops like wheat, maize, rice and sugarcane contribute large quantities of Agri-residues in Indian
agriculture. The recycling of these agricultural wastes is both an ecological necessity and economic compulsion as the
conventional and traditional method of burning agro-waste remains a serious hazard to human, animal and soil health,
besides representing a major source of environmental pollution. In-situ and ex-situ degradation of these wastes, rich in
plant nutrients and humus, with the help of microbial consortium hastens the degradation rate of organic wastes and
converts it into organic manure. Towards this a consortium of useful and effective fungi Pusa Decomposer has been
developed,

Pusa Decomposer

It is developed by ICAR-Indian Agricultural Research Institute, New Delhi, for the accelerated decomposition of
agricultural residues. A consortium of hyper-lignocellulolytic fungal cultures has been developed based on potential to
degrade lignin and cellulose efficiently. This consortium can degrade a diverse range of agricultural residues, such as
paddy straw, soybean trash, pearl millet, maize residues and mustard stover quickly and effectively.

Residue Management

Compostis an organic product generated through the effective decomposition of agricultural residues, which can be used
for fertilizing crops and improving soil fertility. Making compost from crop residues is the simplest option. To make
compost, agricultural waste left after the harvest of produce, such as straw, flowers, leaves, grass, vegetable residues etc.
and animal excreta such as cow, buffalo, poultry and green kitchen waste are sufficient. Apart from paddy straw, farmers
can also make high quality compost from vegetable, maize, pulse crop residues etc. For rapid biodegradation of crop
residues i.e. conversion and making mature compost, the Division of Microbiology, ICAR Indian Agricultural Research
Institute, New Delhi has developed the Pusa Decomposer Culture, a lignocellulolytic fungal consortium. With the help
of'this decomposer culture, the process of making compost is accelerated and high-quality compost generated, improves
nutrients in the soil and the most important fact is that the quality of compost is comparable to that of organic manure.

Ex-situ Decomposition

Simple pit method of making compost

Firstly, farmers should make the pit(s) near the source of water and cattle enclosure. The pit should be above the ground
level, so that outside water does not enter the pit. Apart from this, a tin or tile or asbestos roof should be constructed over
the pit. The roof has two advantages - firstly, it prevents rainwater from entering the pit and secondly, eagles, crows and
other birds cannot drop any carrion material, such as dead rats, lizards and bones etc. nor the droppings (excreta) of birds
contaminate; this prevented undesirable growth of plants. By making the pits concrete, water and nutrients do not seep
into the ground. The depth of the pit should be 1.0 meter, width 2.0 meter and length at least 8.0 meter. The pit can be
filled in two ways, but whenever the pit has to be filled, it should be completed within 24 hours.

(a) Layer by layer-
In this, first 1-2 layers of paddy straw or dry leaves are spread and then a mixture of cow dung/farmyard
manure/poultry beat and Pusa Decomposer, old manure debris, fertilizer residues and soil is spread over it. The water
is sprayed in a uniform manner over this. This process is repeated until the pit is completely filled.

(b) Mixture method-

In this method, the ratio of crop residue, cow dung or poultry droppings, old compost and fertilizer residues + soil is
kept 8:1:0.5:0.5 (respectively). At least 90% moisture should be kept for dry straw (the amount of water should not be
too much; by squeezing the mixture in a fist, water should fall drop by drop. This entire mixture should be further
mixed with Pusa Decomposer in the pit and left to rot. In case of extreme heat or cold, a light layer of soil should be
put on top, this does not reduce the amount of moisture.

After an interval of 15 days, the pit is turned over and similarly three turnings are done at an interval of 15 days.
Paddy straw decomposes completely in 90 days, dry leaves in 60 days and green vegetable residues in 45 days and
high-quality compostis prepared. The prepared manure is dark brown, crumbly and odourless.

(¢) Pit Method-
For pit method, the site should be selected near the cattle shed and water source. The site should be located at high




level so that no rainwater can seep in during the monsoon season. The size of the pit should be at least 8§ m long, 2 m
wide and 1 m deep. Two methods can be used for filling of pit viz: (1) Layer method where the material such as straw,
crop residues or any organic waste is spread evenly in 3-4 layers. Then water slurry of FYM/Cow dung/ Poultry
droppings and compost inoculant can be sprayed above this layer. A second layer of organic residues can be spread in
a similar manner and the process can be repeated until the pit is filled completely. (2) Pit can also be filled directly
adding whole material like paddy straw, cow dung, soil and old compost along with the compost inoculant is mixed
well.

Sufficient quantity of water is sprinkled over the material to maintain 90% moisture content. One can check by taking
agri-residues in hand and squeezing it tightly. In ideal situation, water should not drip out of hand. The material
should be turned at least 3 times during the whole period of composting- i.e. at an interval of 15 days up to one month
and at 30 days during thereafter.

(d) Windrow Method-
This method is suitable for large scale composting and raw material is laid in windrows of any length in the forms of
piles as described in pit method with the help of machines like Pusa loader and tractor operated turner-cum-mixer
together with the application of culture and water. The material is turned fortnightly for proper aeration with the help
of'tractor turner.

To prepare nutrient enriched compost FY M/poultry dropping/cow dung can be added along with rock phosphate. If
FYM/poultry dropping/cow dung is not available, pyrite or urea can be added into the raw material. The main
purpose of supplementation is to narrow down the C: N ratio of raw materials to the desirable range. The time of
degradation depends on the nature of substrate like garden; fruit and flower waste take 30-35 days for decomposition
while paddy straw decomposes in 90 days.

Benefits of Compost

* By using compost, the soil accumulates large amounts of organic carbon inherently, which has several beneficial
effects.

The continuous use of compost enhances the capacity of soil to retain air and water.

The soil becomes soft, roots of plants go deeper, ploughing becomes easier.

The balance of nutrients in the soil is maintained, use of nutrient rich manure greatly improves the health of the soil.
Making and selling compost is also a successful rural enterprise/business which can be helpful in eliminating
unemployment and empowering rural women and youth of the country.

In-situ Decomposition

Pusa Decomposer capsules can be easily mass multiplied to 25 litres liquid form using jaggery and this liquid can be
easily sprayed on biomass leftover in the fields after harvest. Many trials have been conducted at farmers’ fields where 10
litres per acre culture was sprayed with the help of Knapsack sprayer and all the material was turned over in the field
using Rotavator. Such trials have been successfully conducted at various villages of Amritsar, Mukerian, Hoshiarpur,
Sonipat, Panipat and Shamli. As paddy straw is degraded within 15-20 days, wheat seeds can be easily sown after 15
days ofincorporation, with no harmful effect on wheat germination.

Benefits of in-situ Degradation

» Improves the fertility and productivity of the soil, as the stubble gets converted to manure - an organic fertilizing
option for the crops; lower fertiliser consumption is observed consequently.

» Itisanefficient, effective, cheaper, robust and a practical solution to stop stubble burning.

* Beingan eco-friendly and environmentally useful technology, it encourages natural resource management.
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