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In Northeast India due to the traditional method of cultivation and extensive shifting cultivation the soil 
is gradually losing its nutrient status and crops are starving due to lack of balanced nutrients. To avoid 
further deterioration, soil fertilizers are applied to the soil. Whereas to control diseases and pests 
infestation in the cultivated crops chemical pesticides are used. But excess of both these chemicals 
have brought lot of problems to the environment and human being of the region. To maintain soil 
fertility as well as quality, it requires applying compost prepared from any technique which also further 
enhanced the production sustainability. In this paper the author tries to emphasize such possibilities 
towards flourishing agriculture in Northeastern part of India. 
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INTRODUCTION 
 
Organic manures increase the organic matter in the soil. 
Organic matter in turn releases the plant food in available 
from for the use of crops. However, organic manures 
should not be seen only as carriers of plant food. These 
manures also enable a soil to hold more water and also 
help to improve the drainage in clay soils. They provide 
organic acids that help to dissolve soil nutrients and 
make them available for the plants. 

A flourishing agriculture sector is far more important for 
the development of north east India, since farming is less 
a business than a tradition in the region, even at the semi 
industrialization stage about 80 per cent of its population 
still lives in the rural areas and directly and indirectly 
depends on agriculture for its livelihood (Dash et al., 
1996). Fertilizers constitute the most important input the 
modern agriculture and act as a major contributor to 
increase production. In the regions like north-east India, 
agricultural growth very much depends upon the new 
technology. In such areas because of rising population 
and virtually non-existing possibility of extension of 
cultivated area land augmenting technical change is one 
of the preconditions for further agriculture growth (Gaur et  

al., 1995).    
Organic manures have low nutrient content and 

therefore need to be applied in larger quantities. For 
example, to get 25 kg of NPK, one will need 600 to 2000 
kg of organic manure whereas the same amount of NPK 
can be given by 50 kg of an NPK complex fertilizer. The 
nutrient content of organic manures is highly variable 
from place to place, lot to lot, and method of preparation 
(Pathak, 1998). The composition of fertilizers is almost 
constant.  

Just as different fertilizers contain different amounts of 
plant nutrients, organic manures are also not alike. 
Average quality of farmyard manure provides 12kg 
nutrients per ton and compost provides 40 kg per ton. 
Most of the legume green manures provide 20kg of 
nitrogen per ton. Each ton of sorghum/rice/maize straw 
can be expected to add 26 kg of nutrients. Compost is 
well decomposed organic wastes like plant residues, 
animal dung, and urine earth from cattle sheds, waste 
fodder etc. 

The constant use of land for agriculture leads to loss of 
important nutrients such a as nitrogen and phosphorus  



 
 
 
 
and eventually results in the permanent loss of soil 
fertility. Soils are the salient contributors to the 
achievement of agricultural production. One of the key 
functions of soils is to serve as a medium from which 
crops can get water and mineral nutrients that are 
essential for their growth. These nutrients are Nitrogen 
(N), Phosphorus (P), Potasium (K), Sulpha (S), Calcium 
(Ca), Magnesium (Mn), Copper (Cu), Boron (B), 
Molybdenum (Mo), and Chlorinr (CI). Though all the 
aforementioned nutrients are presented in soil, yet many 
soil, may be deficient in one, two or several nutrients from 
the point of view of practical crop production (Woodbury 
et al., 1992). This may be that the soil does not contain 
adequate amount of nutrients or they cannot replenish 
the poolof available nutrients. Though all the quoted 
nutrients are important for crop production, for north-east 
Indian agricultural today, at least five nutrients (N, P, K, S 
and Zn) are considerable practical importance 
(Sannigrahi, 2001).  
 
 
Problems of Chemical Farming 
 
Though with the introduction of high yielding verities the 
demand for chemical fertilizers has increase in many 
folds, but indiscriminate use of commercial fertilizers has 
created following the problems (Pathak, 1998). 
 
Nutrients Imbalances in Soil: Commercial fertilizers 
cannot provide all types of essential plant nutrients. 
Therefore, application of one or more fertilizers creates 
nutrients imbalance. 
 
Soil and Water Pollution: Use of high dose of fertilizers 
increases leaching losses which in turn pollutes both soil 
and ground water. The nitrates in drinking water cause 
methimoglobinomia

1
 diseases. Nitrates that is also toxic 

to men and animals. 
 
Disease and Pests attacks in Plants: High yielding 
verities fed with nitrogenous fertilizers are found 
susceptible to many diseases. Pests attack also 
increases considerably. Harmful pathogens are multiplied 
with addition of fertilizers. 
 
Compost making is the process of decomposing organic wastes in a 
pit. Site for compost making selected should be at a high level and 
water should not be pond during monsoon season. Pit should be of 
3’ depth and 6’ to 8’width. Length may be of any convenient size. The 
process is as follows:-  
 
Make slurry of the cattle dung with water. Prepare 6” layer of organic  

                                                             
1
 Methemoglobinemia (or methaemoglobinaemia) is a disorder characterized 

by the presence of a higher than normal level of methemoglobin (i.e., ferric 

[Fe3+] rather than ferrous [Fe2+] hemoglobin) in the blood. Methemoglobin is 

an oxidized form of hemoglobin that has a decreased affinity for oxygen, 

resulting in an increased affinity of oxygen to other heme sites and overall 

reduced ability to release oxygen to tissues. 
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wastes – plant residues, sweepings from the cattle shed, waste 
fodder, dried plants stalks and leaves etc. and sprinkle water to just 
moisten it. (Over watering should be avoided). Cover with the layer 
with urine earth and cattle dung slurry. Add 5 to 10 kg of super 
phosphate for every 10 tons of organic wastes. Repeat the process 
of putting such layers till the pit is full. Close the pit with urine earth, 
waste fodder and then heap the soil till it gets convex shape (about 1 
to 1.5’ above the ground) so that the rainwater rolls away. After six 
months compost is ready to apply to the fields. The pit can be filled 
up if sufficient organic wastes are available. Otherwise a temporary 
partition can be made in the pit with bamboos or stalks and the pit 
can be filled up over time filling each partitioned area as and when 
the material is available for composting. 

Vermicomposting is a type of compost making in which 
earthworms are used to convert organic wastes into 
valuable material to supply nutrients for crops. 
Degradation of organic waste using earth worms is one of 
the recent developments in biological sciences. 
Earthworms break down complex organic residues into 
simpler water-soluble substances (Sharma, 1998). In the 
biodegradation process, earthworms and microbes work 
together and produce vermicompost. Earthworms help 
convert organic waste into valuable nutrients for crop, 
through a process we call ‘vermicomposting’. A healthier 
crop produces a better yield and will increase a farmer’s 
net profit. Vermicompost is an important substances 
sustainable agriculture. It is important to use in organic 
agriculture and is important for following points: 

 
i. Promotes faster growth of plants, increases crop yield  
ii. Produces crops with a better taste, luster and lasting 
quality, without toxic residues: crop can therefore fetch a 
higher price in the market  
iii. Increases water-holding capacity of soil  
iv. Easy to produce and low in cost  
v. Reduces salinization and acidification 
vi. Reduces soil erosion 
vii. Induces resistance to pest and disease attack 
viii. Enhances soil productivity 
ix. Increases crop yield with less irrigation 
x. Lowers risk of crop loss due to pest attack 
 
Organic waste for vermicompost preparation: 
Vermicompost can be prepared from all sorts of organic residues 
such as: 
 

i. Agricultural residues, dry organic wastes (like sorghum straw, 
rice straw after feeding cattle, dry leaves,   pigeon pea residues, 
groundnut husk, and wheat husk.), vegetables waste, soybean 
residues, weeds (particularly Parthenium Hysterophorus, also called 
(Vayyaribhamaor Pander full or Congress weed), sugarcane trash 
ii. Sericultural residues from silk production 
iii. Animal manures 
iv. Dairy and poultry wastes 
v. Food industry wastes 
vi. Municipal solid wastes 
vii. Biogas sludge 
viii. Bagasse from sugarcane factories 
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Figure 1. Anaerobic or Pit Compost. 

 
 

    
 
Figure 2. Aerobic or Heap Compost. 

 
 
 
ix. Plants and herbs that are insecticidal or aromatic should be 
avoided. Residues rich in lignin, like stalk of woody plants, take 
relatively more time to degrade. 
 
The best worms for vermicomposting are red worms 
(Eisenia foetida or Lumbricus rubellus). The red worm is 
capable of reproducing quickly in captivity, while 
munching profuse quantities of food waste. If your bin is a 
2x2' bin then use one pound of worms (1000 worms). 
 
 
Technique of compost preparation 
 
Anaerobic or pit method 
 
It is prepared by conventional pit method. In the initial 
stage, go for a bed of size of 10 ×1 ×0.3 m. The beds 
should be treated with chlorpyriphos @ 2ml/litre of water to prevent ant 
and termite problem. After 15 days, fill the beds in layers with organic 
residues as explained. 

  
First layer-decomposable plant material (bottom of bed);  
Second layer-cow dung/ farm manure/ biogas sludge;  
Third layer-spread earthworms (1000-2000 in number);  
Fourth layer-cow dung/ farm manure/ biogas sludge;  
Fifth layer-dry crop residue/ green succulent leafy material, plus 
cow dung;  
Sixth layer-thick layer of mulch with cereal straw (top of bed) 

Each layer, except the third, should be 3-4-inch thick, so that the bed 
material is raised above the ground level. Sufficient dry and green 
wastes should be used. The mulch at the top prevents loss of 
moisture and acts as a barrier to predators like birds. The beds should 
be in shade (Figure 1). 
 
 
Aerobic or Heap method 
 
In this method, composting is done on the ground without the pits. 
Organic material is piled up on the ground, as in the pit 
method, the only difference is that the heap gets a dome shape. 
The suitable size for a heap is 10 ×1 × 0.6 m. Here rectangular 
wooden or brick structures (3x1x1 m) are erected above the ground 
level and the organic material is dumped inside serially as in earlier 
methods. These beds have to be watered regularly to maintain a 
moisture level of 60-80 per cent till the harvest of compost (Figure 2). 
 
 
Vermicompost 
 
This compost is prepared with the help of two verities of earthworms 
namely ‘Prionyx excavatus’ and ‘Eisenia foetida’ (Figure 3). The 
vermicompost beds are prepared in a row by mixing wastes with cow 
dung (1:2) ratio and sufficient water under the shades and covered 
with black polythene. Shade is necessary to protect earthworms from 
sunlight and rain during vermicomposting. Initially temperature of the 
beds will increase which hastens the decomposition. The  materials  
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Figure 3. A:. Prionyx excavatus’ Earthworm  and B.: Eisenia foetida’ Earthworm 

 
 
 
should  be overturned twice at 15 days intervals and moistened by 
regular watering. Earthworm (500nos. Sq.m.bed) is released after one 
month and beds are covered with moist gunny bags, which facilitates 
in maintaining aeration. The earthworms eat decomposed materials 
and deposit excreta on the top. The excreta are than separated out 
from the top layer in weekly interval and that is one of the best organic 
manure. 
 
 
Methods for preparation 
 
13 Steps method for preparation of vermicompost is as follows:- 
 

Step 1: Cover the bottom of the cement ring with a 
polythene sheet. (Or use the sheet to cover the ground of 
the area you’re using). 
Step 2: Spread a layer (15-20 cms) of organic waste on 
top of the sheet. 
Step 3: Sprinkle rock phosphate on top of the organic 
material (2kgs). 
Step 4: Prepare cow dung slurry (15kgs) and add the 
slurry as a layer on top of the mixture. 
Step 5: Fill the ring completely and evenly with the layered 
material. 
Step 6: Paste cow dung or soil over the top of the 
material. 
Step 7: Allow the material to decompose for 20 days. After 
20 days, put the earthworms on top. They will find the 
cracks and enter the material. 
Step 8: Cover the ring with wire mesh or gunny bags to 
prevent birds from eating the worms.  
Step 9: Sprinkle water over the whole mixture at 3-day 
intervals for 2 months, to maintain adequate moisture and 
body temperature of the worms. 
Step 10: After 2 months, (or when the compost is ready), 
remove the ring and heap the material in a cone shape 
on the floor. Leave the heap undisturbed for 2-3 hours, 
toilet the worms move slowly to the bottom. 
Step 11: Separate the upper portion of the heap. 
Step 12: Sieve the lower portion of the heap to separate 
the worms. They can be used again for preparation of  

more vermicompost. 
Step 13: Pack the compost in bags and store them in a 
cool place. 
 
Vermicompost is rich in plant nutrients. It provides vital 
macro elements such as N, P,K, Ca, Mg and micro 
elements such as Fe, Zn, Cu, etc. Apart from this, it 
contains plant growth-promoting substances such as 
NAA, cytokinins, gibberalins, etc. It also harbours 
beneficial microflora. Worms also have the capacity to 
store heavy metals and pesticides in their tissues. Thus, 
to a certain extent, they play a role in detoxifying polluted 
soils, too. 

 
 
RESULTS AND DISCUSSION 

 
Table1 shows that vermicomposting is quicker (only three 
month time) followed by aerobic composting (4.5 
months), while anerobic composting is slower (5.6 
months). Earthworm is responsible for quick composting 
as it fed continuously the decomposed wastes. Compost 
preparation is over ground or heap (aerobic process) and 
it periodical turning cause’s higher temperature rise and 
faster decomposition as compared to that of pits 
(anerobic processes). Vermicompost is neutral in reaction 
while other two are slightly alkaline. The Nitrogen, 
Phosphorous, and Potassium contents of vermicompost 
are relatively higher than aerobic and anerobic compost, 
hence they are most suitable to be applied in agricultural 
fields of the region for sustainable land productivity so 
that we get sustainable food production as well. 

Table 2 shows that microbial population in different 
compost varies greatly which influence effectiveness of 
the respective compost in suitable land productivity. The 
vermicompost is definitely most beneficial for the land as 
well as the agricultural production, for it has got the 
highest bacteria and the lowest fungi. Therefore, the 
increased use of vermicompost is advisable for 
sustainable land productivity and food production too. 
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Table 1. Composting Time and Nutritive Value of the Compost Prepared by Different Techniques. 

 

Compost 
Composting time 

(in Months) 
pH (1:2) N (%) P (%) K (%) 

Aerobic 4.5 7.8 1.4 0.11 0.82 

Anerobic 5.6 7.9 1.0 0.08 0.58 

Vermicomposting 3 7.1 1.6 0.14 1.04 
 

Source: Defence Research Laboratory, 2013 

 
 
 
 

Table 2. Microbial Population in Compost. 
 

Compost  Becteria 10
5
/g compost Fungi (10

5
/compost) 

Aerobic 152 35.5 

Anerobic 177 29.0 

Vermicomposting 1875 2.0 
 

Source: Defence Research Laboratory, 2013 

 
 
 
Benefits of organic manure application 
 
Application of organic manure, prepared from any 
techniques, in the soil improves soil quality by increasing 
soil fertility and productivity. Soil pH is neutralized by 
buffering action of organic manure or compost. Addition 
of organic manure increases soil porosity, aeration, 
temperature and water holding capacity. It also controls 
soil micro flora by reducing pathogens and nematodes. It 
acts as a store house of plant nutrients in soil due to 
buffering action, minerals and trace elements become 
available more easily to crops (Lazcano et al., 2008). 
Nutrients leaching from chemical fertilizers in the soil are 
also reduced considerably when applied alone with 
compost or organic manure. It arrests soil erosion and 
prevents soil degradation also (Gaur, Neelakantan nad 
Sargan, 1995). 
 
 
Conclusion 
 
Now a day, the integrated cropping technique is 
developed in Northeast India to reduce use of costly and 
poisonous chemical fertilizers and pesticides. To fulfill 
these needs application of organic manure creates a new 
dimension towards agricultural productivity avoiding the 
use of chemicals. Organic manure prepared by aerobic, 
anerobic and vermicomposting methods, are very 
effective in not only providing sustainable land 
productivity and food production but also in controlling 
number of diseases in the crops and nematodes in the 
soil. Organic manure supplies all type of nutrients and act 
as balanced fertilizers. For sustainable land productivity 
in the region, application of organic manure creates a 
new dimension.   
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Vermicompost Unit at Defence Research Laboratory, Tezpur (Assam) 

 
 
 
 

 
 


