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6.0 OBJECTIVES 

After going through this Unit, you will be able to: 

· explain the concept and significance of crop diversification in soil and 
nutrient management; 

· describe the principles and methods of composting and vermin-
composting; 

· analyse the different types of organic manures other than compost; and  

· discuss the various types of biofertilizers and suitable methods of their 
inoculation. 



Soil Fertility and 
Nutrient 

Management

125 

6.1 INTRODUCTION  

Soil is the foundation of all agricultural production, and its fertility 
determines crop health and yield. In organic farming, soil is viewed not as an 
inert medium but as a living system that must be nurtured and protected. 
Unlike conventional farming, where synthetic fertilizers directly feed the 
crop, organic farming follows the principle of “feeding the soil to feed the 
plant.” This approach focuses on naturally building soil health so crops can 
thrive year after year. 

Soil fertility refers to the soil’s ability to supply essential nutrients to plants 
in adequate and balanced amounts at the right time. Over time, nutrients are 
removed through harvest, and if not replaced, soil fertility declines. Organic 
farming addresses this issue through natural processes such as decomposition 
of organic matter, recycling of residues, crop rotation, and the use of 
biofertilizers. These methods not only restore nutrients but also improve the 
soil’s physical, chemical, and biological conditions. 

Organic farming uses various techniques to manage soil fertility. Composting 
is one of the most common methods, where organic wastes are decomposed 
into nutrient-rich compost. Traditional methods like aerobic, anaerobic, and 
NADEP composting take longer, whereas vermicomposting uses earthworms 
to speed up the process and improve compost quality. Vermicompost is 
especially valued because it contains plant hormones, vitamins, and enzymes 
that promote growth. Crop rotation is another key practice; growing crops 
with different nutrient needs in sequence helps maintain soil fertility while 
reducing pests and diseases. Cover crops and green manures further add 
organic matter, fix nitrogen, and prevent soil erosion. 

Biofertilizers also play a vital role in organic farming. These living 
microorganisms, such as bacteria and fungi, enhance nutrient availability in 
the soil. For example, Rhizobium forms a symbiotic relationship with 
legumes to fix atmospheric nitrogen, while other microbes solubilise 
phosphorus and releaze growth-promoting substances. Regular application of 
biofertilizers strengthens soil biodiversity, forming the basis of long-term 
fertility and sustainability. 

Another essential aspect is overall soil health. Healthy soil is rich in organic 
matter and biological activity. Microorganizms such as bacteria, fungi, and 
actinomycetes, along with macroorganizms like earthworms and insects, 
break down residues and releaze nutrients. Proper organic management 
ensures these organisms have the right environment, food, and moisture. 
Practices such as reduced tillage, mulching, adding organic matter, and 
avoiding harmful practices like slash burning are crucial for maintaining soil 
biology. 

6.2 CROP DIVERSIFICATION  

Crop diversification refers to growing a variety of crops on the same field 
rather than depending on a single crop year after year. In organic farming, 
this practice is very important because it strengthens the resilience of the 
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farming system. By cultivating different cereals, pulses, vegetables, fruits, 
and fodder crops in a planned way, farmers can make better use of soil 
nutrients, reduce pest and disease problems, and minimize risks due to 
climate variability or market fluctuations. Unlike monocropping, which 
depletes specific nutrients and encourages the build-up of pests and weeds, 
diversification spreads out these risks and maintains soil health naturally. 

From a soil fertility and sustainability perspective, crop diversification 
ensures efficient nutrient cycling. For example, legumes in the rotation fix 
nitrogen, root crops improve soil aeration, and leafy vegetables add organic 
matter through residues. It also enhances farm biodiversity, providing a 
habitat for beneficial insects and soil organisms. Moreover, crop 
diversification increases income security for farmers, as they can rely on 
multiple crops instead of depending on just one. Thus, in organic farming, 
crop diversification is not only a strategy for soil and pest management but 
also a pathway toward ecological balance, sustainability, and stable 
livelihoods. 

6.2.1 Crop Rotation 

As we know, in organic farming, crops are raised without any chemical 
supplements. The soil nutrient deficiencies and pest problems are alleviated 
by adopting nature-pro techniques. In this line, Crop Rotation is an important 
tool. Now, let us define Crop Rotation.  

The Crop rotation is stated as growing one crop after another on the same 
piece of land in different timings (seasons) without impairing the soil 
fertility. It is a planned order of planting specific crops on the same field. 
Crop rotation also means that succeeding crops are of a different genus, 
species, subspecies or variety from the previous crop. Examples would be 
legumes after wheat, row crops after small grains, cereals after legumes, etc. 
The planned rotation sequence may be for a two- or three-year or longer 
period. Crop rotations have been found to be beneficial for the soil and 
farmers in different ways. There are significant impacts of rotating the crops 
on crop yield, soil fertility and the socio-economic condition of the farmer. 
We shall see an elaboration on these aspects later in this Unit. One immediate 
economic benefit of crop rotations is improved yields. 

Some soils are so rich in fertility that they can sustain continuous 
monocropping with reasonably higher yields. However, the research has 
shown that after some time, the yield of the crop starts declining. The mono-
cropping leads to a number of problems related to the soil, pest and resource 
utilization and pest management. A well-developed plan that can be altered, 
when necessary, should always be followed. Otherwise, the desired crop 
sequence may be interrupted, and the maximum benefits of the rotational 
effect will not be obtained. Let us discuss the different aspects of crop 
rotation in detail. 

Principles of Crop Rotation 

Soil is the base for crop plant growth and development. Successful crop 
husbandry depends on the choice of the right crop on the right soil. In 
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deciding the sequence of crops in a rotation, soil types, fertility and health, 
crop rooting habit, inputs availability and their prices, agro-climatic and 
socio-economic conditions of the farmer, the farmer’s skill and knowledge 
should be taken into consideration. With this background, let us examine the 
principles of crop rotation. The crop rotation aims to help farmers in different 
ways. The basic principles of crop rotation are as follows: 

· Deep-rooted crops (alfalfa, cotton, chickpea, pigeon pea, sorghum, 
maize, etc.) should be succeeded by shallow-rooted crops (rice, wheat, 
onion, potato, barley, cabbage, etc.). 

· Dicot crops should be rotated by monocot crops, such as potato-rice, 
Soybean-wheat, etc. 

· Leguminous crops should be succeeded by non-leguminous crops and 
vice versa (green gram-wheat). 

· Exhaustive crops (maize, potato, sugarcane) should be succeeded with 
restorative crops (sun hemp, black gram, cowpea, chickpea, lentil, mustard). 

· Foliage drop crops should be succeeded with non-foliage drop crops, 
such as cotton-rice. 

· Grain crops should be followed by foliage crops such as wheat-dhaincha. 

· Long-duration crops (sugarcane, napier grass, Lucerne, etc.) should be 
succeeded by short-duration crops (cowpea, black gram, maize, etc.). 

· Field crops (rice, wheat, maize, potato, etc.) should be succeeded with 
fodder crops (cowpea, berseem, guar). 

· Seed crop (wheat, rice, barley, pulses, etc.) should be succeeded with 
multi-cut or multi-harvest crops (lucerne, berseem, oats, etc.). 

· Minimum tillage crops (pulses, oilseeds, etc.) should be followed by 
deep tillage crops (sugarcane, potato, vegetables). 

Soil fertility status also has a role in selecting crops for rotation. Growing 
fertility restorative crops in rotation has immense importance. Low-fertility 
soils are not suitable for crops like maize, potato, and cauliflower. Similarly, 
if sesame is grown in highly fertile soil, the flowering will remain at the apex 
or terminal point, and then there will not be synchronous pod/capsule 
maturity. The lower-most capsules may ripen early and dehisce before being 
harvested. Lodging-prone crops should not be grown in highly fertile soils. 

Objectives of Crop Rotation 
The objectives of the crop rotation are to: 

· Achieve better soil fertility and its physical, chemical and biological 
properties through the addition of organic matter. 

· Keep the soil free from disease, pests and weeds through various crop 
and agronomical/cultural manipulations. 

· Regulate the continuous supply of food, feed, fodder, fibre and fuel, as 
well as funds for various family commitments. 

· Make the best use of residual soil moisture and nutrients for selective 
crops. 
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· Achieve greater insurance against natural calamities and instability in 
market prices. 

· Make the best use of labour power and capital throughout the year. 

· Achieve a higher yield without incurring extra expenditure. 

Selection of Crops in Rotation 

In any rotation, while selecting any crop, the farmer should select the crop or 
crop varieties based on the following criteria: 

i) Adaptable to the local climatic conditions; 

ii) Have demand in the market; 

iii) Short duration; 

iv) The timing of input requirements should differ; 

v) The maturity of the crop should match the market demand; 

vi) Crop demand should match the available resources; 

vii) Resistant to pests and diseases. 

Advantages of Crop Rotations 

Adoption of crop rotation has the following advantages: 

· Higher yield without incurring extra investment. 

· Enhanced soil fertility and microbial activities. 

· Avoid accumulation of toxic substances. 

· Better utilization of nutrients and soil moisture. 

· Insurance against natural devastation. 

· Maintain soil health by avoiding insect pests, diseases and weed 
problems. 

· Provide proper labour, power and capital distribution throughout the 
year. 

· Higher chances to provide diversified commodities. 

· Slow but steady income, which is beneficial to marginal and small 
farmers. 

· Deep-rooted crops work the soil below the plough layer. 

Disadvantages of Crop Rotations 

Adopting a crop rotation is always advantageous. However, there are certain 
limitations or constraints in adopting the crop rotations as listed below: 

· Economic Constraints: Requires investment in new seeds, equipment, 
and infrastructure; the rotational crop may be less profitable than the 
main cash crop. 

· Market Challenges: Finding reliable markets for different crops can be 
difficult, especially compared to an established market for a single crop. 
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· Management Complexity: Demands more knowledge, skill, and labour to 
manage the specific needs of multiple crops throughout the season. 

· Limited Effectiveness: Not a complete pest control solution; ineffective 
against generalist pests, persistent weeds, and diseases with long soil 
survival. 

· Infrastructure and Climate Limits: May be constrained by a lack of 
storage or processing facilities, or by climatic/soil conditions that only 
support a few crop types. 

Check Your Progress 6.1 

Note:  a) Write your answer in the space given below. 
b) Compare your answer with that given at the end of the unit. 

1) Why is soil considered the foundation of organic farming? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

2) Define crop rotation and give one example. 

 ..................................................................................................................... 

 ..................................................................................................................... 

 ..................................................................................................................... 

 ..................................................................................................................... 

3) State any two principles of crop rotation. 

 ..................................................................................................................... 

 ..................................................................................................................... 

 ..................................................................................................................... 

 ..................................................................................................................... 

6.3 COMPOST AND COMPOSTING  

We know that good soil fertility is an important factor in farming. Every 
organic farmer is keen to build long-term soil fertility and appropriate tilth by 
adding a variety of natural amendments to the soil. Regular additions of 
appropriate compost and other suitable organic manures are best to enhance 
the organic and humus contents in the soil. This helps to build a fertile soil 
structure in which the plants make better use of water and nutrients. It is also 
easier to till and ensure optimum crop yield on a long-term basis. 
Microorganisms make soil alive and productive, besides aiding disease and 
pest resistance. The compost enhances the population of such microbes in the 
soil. 
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Composting is the microbiological decomposition of organic matter into a 
relatively stable humus-like material. Some definitions also include 
controlled conditions and/or final use (as an amendment for plant growth). 
Composting is a common practice to dispose of and recycle the agro-waste 
into valuable organic manure. Organic manure favourably influences plant 
growth and development through the supply of essential nutrients. It also 
improves soil structure, Cation Exchange Capacity (CEC), and water holding 
capacity. 

You may say that ‘compost’ is the final product obtained from composting. 
Here we shall define both words ‘compost’ and ‘composting’ separately. The 
compost is a dynamic, earthy, smellless, granular, humus-rich and stabilized 
(no further decomposition) material obtained after the composting. As 
organic matter begins to decompose, it passes through a sequence of changes. 
The end product of this natural decomposition is the compost. This product is 
stable and can be stored without emitting foul odour or attracting insects.  

The compost can be directly applied to the soil. The unstable organic 
compounds in immature compost will begin the composting process in the 
soil again when it is applied to the soil. As a result, the soil temperature will 
rise and may adversely affect the plant growth and development. In this 
process, the available nitrogen in the soil may be consumed by the microbes, 
rendering the soil nitrogen-deficient (temporarily).This phenomenon is called 
nitrogen immobilization. Though this process is temporary, it affects the 
initial growth of plants. 

Now, let us define ‘composting’. In simple terms, ‘Composting is 
microbiological decomposition of organic matter into a relatively stable 
humus-like material’. It is a natural biological process, carried out under 
controlled aerobic conditions (need oxygen). Composting is a natural process 
in which organic waste materials like crop residues, animal dung, food waste, 
and some industrial or municipal wastes are broken down by microorganisms 
under controlled conditions.  

6.3.1 Need for Composting Organic Waste 

Organic wastes such as crop residues or dung often contain complex 
compounds like lignin, cellulose, proteins, and fats. Plants cannot use these 
materials directly. If such raw wastes are added to the soil without 
decomposition, microorganisms start breaking them down in the soil itself, 
which uses up the available nutrients and energy meant for crops. This affects 
plant growth negatively. Therefore, composting is essential to convert these 
complex materials into simpler, plant-available nutrients before application. 

6.3.2 Principles of Composting 

The bio-degradation process is carried out by various heterotrophic 
microorganisms (bacteria, fungi, actinomycetes and protozoa). Cellulolytic 
and lignolytic microbes play a key role in decomposing crop wastes. These 
microorganisms obtain energy and carbon from carbonaceous materials, with 
fungi being more efficient in carbon assimilation than bacteria and 
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actinomycetes. During composting, about two-thirds of carbon is releazed as 
CO2, and the remaining one-third combines with nitrogen in microbial cells.  

In organic farming, priority should be given to preparing compost from on-
farm agro-waste, following NPOP (National Programme of Organic 
Production) standards. If compost is procured externally, its quality and 
hygiene must be ensured. NPOP provides a list of ‘permitted’ and ‘restricted’ 
inputs for compost preparation, and compost made from night soil is not 
allowed. Farmers must follow these standards and present evidence to the 
Inspection agency during certification. 

6.3.3 Methods of Composting 

Now, let us examine the different methods of preparing the compost.  

1. Indore Method 

This process was developed by Howard and Wad in 1931 at Indore. In this 
method, waste materials such as plant residues, animal wastes, weeds, street 
refuse, and other organic wastes can be composted (Fig. 6.1). The waste 
materials are cut into small pieces and spread in layers of 10-15 cm thickness 
either in pits or in heaps of 1 m wide, 1 m deep and of convenient length. It is 
properly moistened with cow dung using earth. To ensure 50% moisture, 
sufficient water should be sprinkled to wet the composting materials. 
Periodically, three to four turnings are given. To get proper aeration, the 
material is covered with a layer of 2 to 3 cm of soil. Under the aerobic 
process of decomposition, 40 to 50% of organic matter and nitrogen are lost 
at the initial stage.This method of composting, however, involves 
considerable labour in preparing the heap and periodic turning and becomes 
labour-intensive and impractical when large quantities of materials have to be 
processed.  

Fig. 6.1: Indore Method of Composting 
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Further, the turning of materials used is not necessary, and decomposition can 
go on to the desired extent if an adequate level of moisture is maintained. The 
site of composting should be at a high level to avoid rainwater stagnation. 
The average composition of compost prepared by the Indore method has been 
found to have 0.8% nitrogen (N), 0.3% phosphorus (P2O5) and 1.5 % 
potassium (K2O). Compost is ready in 3 – 4 months.

Advantages of the Indore Method of Composting 

· Produces High-Quality Compost: Creates well-decomposed, stable, and 
nutrient-rich humus ideal for soil amendment. 

· Improves Aeration and Efficiency: The regular turning of the pile 
introduces oxygen, speeding up the decomposition process. 

· Kills Pathogens and Weed Seeds: The generated heat during 
thermophilic phases helps eliminate harmful organisms and unwanted 
seeds. 

· Uses Local Materials: Efficiently recycles farm and agricultural waste 
like crop residues, manure, and kitchen scraps. 

· Cost-Effective: Requires minimal investment as it relies on locally 
available materials and labour rather than machinery or chemicals. 

· Enhances Soil Health: Improves soil structure, water retention, and 
microbial activity when added to the land. 

· Simple and Scalable: The method is easy to understand and can be 
adapted for both small gardens and large-scale farming. 

Limitations/Constraints of the Indore Method of Composting 
· Labour Intensive: Requires significant manual labour for stacking, 

turning, and re-stacking the compost piles. 

· Time-Consuming: The process is relatively long, typically taking 3 to 4 
months to produce finished compost. 

· Space Requirement: Needs a substantial amount of space for the compost 
piles and for the turning process. 

· Skill-Dependent: Requires knowledge and skill to maintain the correct 
carbon-nitrogen ratio, moisture level, and turning schedule. 

· Weather Dependent: Heavy rain can waterlog the piles, and cold weather 
can slow down the decomposition process significantly. 

· Material Management: Can be challenging to gather and store all the 
required raw materials (dung, urine, biomass) in the right proportions at 
the right time. 

2. Bangalore Method 

Acharya (1939) developed this method for composting town refuse and night 
soil, mainly to ensure safe disposal of wastes while producing quality 
compost. Compost depots are usually located on the city outskirts with 
trenches arranged for waste dumping. The process involves layering 15 cm of 
city waste alternated with 5 cm of night soil until the trench is slightly above 
ground level, topped with refuse and a thin soil cover to prevent fly breeding 
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and moisture loss (Fig. 6.2). Sometimes sewage water is sprinkled to aid 
decomposition. This method can also handle slaughterhouse waste and 
sewage sludge. 

Decomposition occurs mostly under anaerobic conditions, making it slower 
but less wasteful. Within 5-6 months, the C: N ratio drops below 20:1, and 
compost is ready without requiring turning or watering, making it suitable for 
areas with scarce labour and water. Alternatively, above-ground heaps of 1 m 
height and width can be prepared for faster decomposition. The final compost 
generally contains about 1.5% nitrogen (N), 1.0% phosphorus (P2O5), and 
1.5% potassium (K2O). Compost is ready in 5-6 months. 

Fig 6.2: Bangalore Method of Composting

Advantages of the Bangalore Method of Composting 

· Requires no turning, saving significant labour and time. 

· Suitable for dense materials like urban refuse and night soil. 

· Kills pathogens and weed seeds effectively due to sustained high 
temperatures in the initial stages. 

· Needs less space and management compared to turning-based methods 
like the Indore process. 

· Well-suited for water-scarce areas as it requires less frequent watering 
once the pit is sealed. 

· Simple and low-cost, as it does not require specialized infrastructure or 
equipment. 

Limitations/Constraints of the Bangalore Method of Composting 

· Slower decomposition process due to the absence of turning, which 
reduces aeration. 

· Risk of anaerobic conditions producing bad odours if the initial mix is 
too wet or compacted. 
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· Requires careful initial layering and sealing; improper setup can lead to 
failure. 

· Less suitable for bulky farm waste, which decomposes better with 
regular turning (aeration). 

· Longer time to produce finished compost (typically 5-6 months) 
compared to aerobic methods. 

· Difficult to monitor or correct the process once the pit is sealed and 
covered. 

· Requires excavation to harvest the finished compost, which can be 
laborious. 

· Not ideal for all locations, as high water tables can flood the pits. 

3. Coimbatore Method 

This is an anaerobic decomposition followed by an aerobic process. First 
crop residues as well as farm wastes are filled in pits of 2m wide, 4 m length 
and 1 m depth to a thickness of about 15 cm (Fig. 6.3). A five cm cow dung 
slurry is spread over this layer to increaze its biodegradation. Over this layer, 
1 kg of ground rock phosphate is applied to minimize nitrogen loss. In this 
way application of farm waste/crop residue, cow dung slurry and rock 
phosphate is applied in alternate layers till the height reaches 0.5 m above 
ground level. After that, the piled-up material above ground is covered with 
soil or mud to prevent the entry of rainwater. After 35 to 40 days, turning of 
the material is done to make it an aerobic process. Thereafter, the compost 
will be ready within 4 to 5 months. 

Fig 6.3: Coimbatore Method of Composting
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Mechanical Compost Plants 

Indore and Bangalore methods are suitable for small cities/towns to 
decompose the garbage. Mechanical compost plants of 200 tonnes and above 
capacity have been made for converting the city waste into compost. The 
refuse received is first passed through the primary grinder. Before that, the 
non-compostable material, such as bricks, stones, iron pieces, broken glass 
pieces, rubber, plastics, etc., is removed. The processed refuse is then kept in 
a pre-fermentation yard for 7 to 10 days. Decomposition of the organic matter 
in the waste takes place under aerobic conditions, resulting reduction in 
weight, volume and moisture content as well as killing of harmful pathogens. 
This partly fermented garbage is then passed through a secondary grinder or 
pulveriser and a mechanical vibrating sieve for separating rubber, plastics and 
other tough non-decomposable organic materials, and brought to the final 
fermentation area. Thereafter, it is subjected to aerobic decomposition for 3 
to 4 weeks. The compost produced this way is rich in NPK content. 
Mechanical compost takes less time than the Bangalore trench method, and 
there is no nuisance of flies and foul smell. Though the cost is slightly higher 
than the trench method, it is more suitable from a hygiene point of view. The 
compost contains 0.5 to 0.6 % nitrogen (N), 0.6 % phosphorus (P2O5) and 0.5 
% potash (K2O), with a C:N ratio of 20:1 (Gour 1979). 

4. NADEP Method 

In this method, pits of size 15’ × 6’ × 6’ (L × W × H) are made from bricks 
and provision of 6 holes per square meter is also made (Fig. 6.4). Alternate 
layers of wastes i.e. rural wastes (8 inches) followed by FYM (Farmyard 
manure) (4 inches) and soil (4 inches) are put in the pit and the about 60-70 
per cent moisture is maintained. In the NADEP method of composting, plant 
residues, dung slurry and soil are used as raw materials. This method is cost-
effective and easy to handle. 

Fig 6.4: NADEP Method of Composting
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6.3.4 Vermicompost 

Vermicomposting is the process of converting organic waste into nutrient-
rich manure with the help of earthworms (Fig. 6.5). The manure (called worm 
castings) greatly improves soil fertility. Organic wastes like cow dung, crop 
residues, weeds, vegetable waste, sugarcane trash, poultry droppings, and 
orchard leaves are used. The waste must be free from chemicals and partially 
decomposed before use. The most common earthworm species recommended 
for vermicomposting are Eisenia foetida and Lumbri cusrubellus.  

Earthworms eat organic materials, pass them through their digestive system 
and excrete them in the form of small pellets called Vermicompost. It is rich 
in Nitrogen (N), Phosphorus (P), Potassium (K), Zinc (Zn), Copper (Cu), 
Calcium (Ca), Magnesium (Mg), Sulphur (S), Cobalt (Co), Boron (B), 
Vitamins and growth-promoting hormones. The municipal waste, non-toxic 
solid and liquid waste of the industries and household garbage can also be 
converted into vermicompost. Worms not only convert garbage into valuable 
manure but also keep the environment healthy. The conversion of organic 
wastes by earthworms into compost and their (worm) multiplication are 
simple processes and can be easily handled by the farmers. 

Steps in Surface Bed Method (most common for large-scale production): 

1. Remove plastics, glass, stones, etc. from waste. 

2. Chop waste into small pieces (2-4 inches). 

3. Dry in the sun for 1-2 days to remove smell and pests. 

4. Mix with cattle dung and keep in pits for 25-30 days (pre-treatment). 

5. Prepare vermi-bed → first sand layer (1 inch), then coarse biomass (3-4 
inches), then 18-19 inches of pre-treated waste. 

6. Water the bed, wait 2-3 days, and then release worms (8-10 kg worms 
per 120-140 cubic ft bed). 

7. Cover the bed with chopped biomass and keep it moist. 

8. After 25-30 days, worm castings form in the top 6 inches and can be 
collected. 

9. Every 5-7 days, more vermicompost is harvested. About 80-85% 
compost is ready in 45-50 days. 

10. Final compost is dried to 20-25% moisture and packed. 

Precautions 
· Never add fresh waste (causes heat). 

· Maintain moisture (30-40% in bed, 20-25% in final compost). 

· Keep the temperature between 20-30°C. 

· Protect worms from light, predators (birds, rats, snakes), and extreme 
pH. 
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Application of Vermicompost 
· Cereals & pulses: 2 t/ha 
· Oilseeds: 3-5 t/ha 
· Vegetables: 4-6 t/ha 
· Cash crops: 5 t/ha 
· Fruit/plantation crops: 5 kg/plant 
· Spices: 2-10 kg/plant 
· Ornamental crops: 4 t/ha 

It improves yield (10-15%), enhances taste and quality, and reduces 
pest/disease attack. 

Fig. 6.5: Vermicomposting Bed 

Vermiwash 

It is the liquid fertiliser collected after the passage of water through a column 
filled with worm (earthworm). The vermiwash is prepared by putting the 
isolated earthworms from composts and subsequently washing them. While 
washing, the wash water is collected in a storage structure. This wash water is 
called vermiwash. The vermiwash contains the body stickers, enzymes and 
other secretions of the earthworm. The vermiwash is a very good foliar spray.  

· Acts as a plant tonic and bio-pesticide. 
· Improves photosynthesis, crop yield, and pest/disease resistance. 
· Application: Mix 1 litre vermiwash + 1 litre cow urine in 10 litres of 

water and spray on crops. 

Preparation (Pot Method):
· Take an earthen pot with a tap at the bottom. 
· Fill with stones (10 cm), then coir fibre and humus with 1500-2000 worms. 
· Add kitchen waste daily. 
· After composting starts, pour water (2 litres). 
· After 24 hours, about 1.5 litres of vermiwash can be collected. 
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EM-Technology (Effective Microorganisms) 

EM is a mixture of useful microbes like nitrogen-fixers, phosphate 
solubilizers, lactic acid bacteria, yeast, fungi, etc. They improve soil fertility, 
crop health, and composting. 

Common EM Formulations 

1. EM-1: For seed treatment, soil enrichment, and field spray. (Made with 
jaggery + water + EM culture). 

2. EM-5: For insect/pest control. (Made with jaggery, vinegar, alcohol, 
garlic, chilli + EM). 

3. Fermented Plant Extract (FPE): Made by fermenting green weeds with 
EM. Used as a foliar spray. 

4. EM-Bokashi: Anaerobic compost made with EM and organic wastes. 
Used to improve poor soils and decompose crop residues faster. 

General Uses of EM:
· Spray diluted EM solution before sowing. 

· Use for seed soaking. 

· Apply to standing crops as a foliar spray. 

· Mix with compost or residues for soil enrichment. 

Advantages of Vermicomposting 
· Produces superior compost: Vermicompost is rich in nutrients, 

beneficial microbes, and plant growth hormones, making it an excellent 
organic fertilizer. 

· Faster process: Generally faster than traditional composting methods, 
producing compost in 2-3 months. 

· Efficient waste reduction: Effectively recycles a wide variety of kitchen 
scraps (fruit/vegetable peels) and organic waste. 

· Low space requirement: Can be done on a small scale in bins, making it 
ideal for urban homes, schools, and balconies. 

· Improves soil health: Enhances soil structure, aeration, and water-
holding capacity when added to the soil. 

· Environmentally friendly: Provides a sustainable way to manage waste 
and reduces the need for chemical fertilizers. 

Limitations / Constraints of Vermicomposting 
· Requires specific environmental conditions: Sensitive to temperature 

extremes (earthworms can die in very hot or cold conditions), moisture, 
and pH levels. 

· Careful feedstock management: The bedding and food must be non-
toxic. Oily, salty, spicy, or acidic foods can harm the worms. 

· Initial cost and setup: Requires an initial investment to purchase worms 
and set up proper bins. 
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· Regular maintenance needed: Requires ongoing monitoring of moisture, 
temperature, and food supply to keep the worm population healthy. 

· Not for all types of waste: Cannot process meat, dairy, oily foods, or 
large quantities of garden waste like woody stalks. 

6.4  ORGANIC MANURE (OTHER THAN 
COMPOSTS) 

Organic manures refer to natural organic materials that provide nutrients and 
improve soil health. These include farmyard manure, green manures, crop 
residues, animal by-products / oilcakes, liquid manures, etc. 

6.4.1 Farm Yard Manure (FYM) 

The Farmyard Manure (cattle manure) consists of a mixture of cattle dung, 
urine, bedding materials and unutilized cattle feed (Fig. 6.6). These materials 
are collected and placed in a trench of 6 m long, 2 m wide and 1 m deep. The 
trench may be divided into 1 m sections. When each section is filled up to a 
height of about 0.5 m above ground level, the top of the heap is rounded off 
to the shape of a dome and plastered with earth and cow dung slurry. Five to 
six buckets of water may be sprinkled before plastering to ensure sufficient 
moisture. The plastering will save nitrogen and moisture and prevent fly 
nuisance. The pit should be protected from rain. Within 4 to 5 months, 
manure will be ready for use. Well-rotten manure will contain 0.5% nitrogen 
(N), 0.25% phosphorus (P2O5) and 0.5% potassium (K2O). The farmers’ 
practice of storing dung and litter in exposed heaps above ground is flawed 
and leads to the loss of manure ingredients, such as nitrogen. Such losses are 
prevented by the pit method. 

Fig. 6.6: Well Decomposed Farmyard Manure 

6.4.2 Gobar Gas Slurry 

As we know, the use of cattle dung as a source of fuel without losing its 
manurial value is the basic objective of a Gobar Gas plant. Its gas is used as a 
source of energy, and the slurry can be used as manure. The anaerobic 
digestion of cattle dung and litter in the Gobar Gas plant yields a combustible 
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gas (a mixture of methane and acetylene) useful for lighting and cooking 
purposes, as well as good-quality manure containing 1.99% nitrogen (N), 
0.76% phosphorus (P2O5), along with a C: N ratio of 23: 1. 

6.4.3 Poultry Manure 
Poultry droppings can be transformed into potent organic manure in the deep 
litter built-up system. All that is required is to raise the birds on litter of 
chopped up straw, leaves or sawdust, turned over once a week. Deep litter is 
built up from the bacterial breakdown of litter material and droppings from 
the birds. Bacteria get to work in the mixture, and a year later, the manure is 
ready for use. One tonne of manure can be produced by keeping 33 to 40 
birds over a one-year timespan. Ready poultry manures contain 3% nitrogen 
(N), 2% phosphorus (P2O5) and 2% potassium (K2O) along with other trace 
elements and growth hormones. The nitrogen in poultry manure is more 
quickly available compared to other organic manures. Therefore, it should 
not be applied to the crops much in advance as we apply the FYM. 

6.4.4 Green Manure 
Green manuring may be defined as a practice of turning green plant tissues 
grown in the field or taken from outside to improve the structure as well as 
the fertility of the soil. There are two types of green manure. 

Green Manuring in Situ: When green manuring crops are grown in the field 
and buried in the same field is known as green manuring in situ. Commonly 
grown crops for green manure are Dhaincha (Sesbania aculeata), sunnhemp 
(Crotolaria juncea) (Fig. 6.7) and guar (Cyamopsis tetragonoloba), mung 
(Vigna radiata), and cowpea (Vigna sinensis). The practice of green 
manuring is adopted in various parts of India according to soil and climatic 
conditions. 

Green Leaf Manuring (ex situ): Tender green leaves and twigs are collected 
from shrubs and trees grown on waste lands and bunds. These green materials 
are spread on the field and incorporated into the soil. The commonly grown 
shrub is Gliricidia (Glyricidia malulata) and karanj tree (Pongamia pinnata), 
etc. 

Fig. 6.7: Sunnhemp— An Ideal Green Manure Crop 



Soil Fertility and 
Nutrient 

Management

141 

The growing of green manure is ideal during the monsoon season. The 
desired crop is grown and turned into the soil at the flowering stage, normally 
55-60 days after sowing. The vegetative mass should be succulent by nature. 
Before sowing of the succeeding crop, the green biomass should be fully 
decomposed.

Effect of Green Manuring on the Soil 

· Supply nutrients, particularly nitrogen, to the crops. 

· Improves soil health. 

· Improves soil organic matter content. 

· Improves microbial activities in the soil. 

· Since only leguminous plants are preferred, they add more nitrogen. 

An Ideal Green Manure Crop should Possess the Following Traits: 
· Show early establishment and high seedling vigour. 

· Tolerant to drought, shade, flood and adverse temperature. 

· Possesses an early onset of N fixation and its efficient sustenance. 

· Have an ability to accumulate large biomass and nitrogen in 6-8 weeks. 

· Leguminous plants are largely used as green manure due to their 
symbiotic N-fixing capacity; some non-leguminous plants are also used 
if they are locally available. 

· Easy to incorporate into the soil. 

· Quickly decomposable. 

6.4.5 Concentrated Organic Manures 

The concentrated organic manures are the by-products of the animal and 
plant industries. They are organic in nature and contain a higher amount of 
primary plant nutrients compared to bulky organic manures. Common 
concentrated manures are oilcakes, blood, meal and fish meal, etc. They are 
also known as organic fertilizers. 

1. Oil Cakes 

You know that cakes are obtained after the extraction of oil from the oilseeds. 
Some cakes are edible, such as groundnut, sesame and mustard cakes, often 
used for cattle feed, which are normally not used for manuring. The non-
edible cakes like mahua (Madhuca indica), karanj, neem, castor and jatropha 
(Jatropha curcas) are not suitable for cattle feed due to the presence of some 
toxic substances. These non-edible cakes can be used as organic manure. The 
oil cakes are fast mineralizing manures; even then, they should be applied 
well before the crop is seeded. 

2. Meal Group Manures 

Meal group of manures are horn meal, blood meal, bone meal, hoof meal, 
fish meal, and meat meal, etc. Bone meal is prepared by treating crushed 
animal bones with steam, drying and powdered. It is a good source of 
phosphorus. Horn and hoof meals are prepared by grinding them after 
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roasting and drying properly. Blood meals are prepared by evaporating 
animal blood’s water to dryness. When completely dried, it is powdered and 
bagged. Fish meals are prepared by drying and powdering the fish. 

6.4.6 Liquid Manures 

Liquid manures are prepared for direct use on the plant as a foliar application. 
They are required in smaller quantities in comparison to solid manures. The 
efficacy of these liquid manures is higher as the plant can absorb them 
directly from the leaves. Liquid manures can also be used to mitigate the 
nutrient deficiencies in standing crops. Sometimes, the adverse soil 
physiographic conditions also encourage the application of liquid manure. 

Liquid Farm Yard Manure 

Five to seven kilos of cow dung, along with an equal quantity of green leaves 
of leguminous plants, are filled in a gunny bag and immerzed in a drum 
containing fresh water. The water in the container is to be stirred for five 
minutes every day. After a period of 20 to 25 days, liquid manure is ready for 
spraying on the plants (Fig. 6.8). Remove the gunny bag from the drum and 
add 200 to 250 g of molasses. The addition of molasses increazes the 
adhesiveness, hence improving the efficacy. The content is diluted with an 
equal amount of water before application. 

Fig. 6.8: Preparation of Farm Yard Liquid Manure 

Case Study: Commercial Poultry Manure Business in India 

A poultry integrator in Namakkal, Tamil Nadu (a hub of egg production in 
India) realized that while eggs were their main business, a huge by-product, 
poultry droppings, were being wasted. The waste caused environmental 
pollution, foul smell, and complaints from nearby villages. Instead of seeing 
it as waste, the company began commercial processing of poultry litter into 
organic manure pellets. 
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Process 

1. Collection: Poultry droppings collected daily from deep-litter systems. 

2. Drying and Composting: The litter mixed with chopped straw was 
composted for about 8–10 weeks to stabilize. 

3. Pelletization: The semi-dried manure was then dried completely, 
crushed, pelletized, and fortified with biofertilizers. 

4. Packaging and Branding: Packed in 25 kg bags under a brand name like 
“EcoGrow Organic Pellets”. 

Economics of the Business would be Like: 

· Production Capacity: 50 tonnes/month. 
· Nutrient Composition: 3% Nitrogen, 2% Phosphorus, 2% Potassium (NPK). 
· Market Price: ₹ 6,000-₹ 8,000 per tonne (farmers prefer pellets over 

loose manure due to easy handling). 
· Customers: Local farmers, organic vegetable growers, and nurseries. 
· Revenue Model: About ₹ 30-40 lakh annual turnover with good margins 

(raw material cost is almost free since it is waste). 
Benefits 
· An additional income stream for the poultry business. 
· Reduced environmental pollution. 
· Provided affordable organic fertiliser to farmers. 
· Built a sustainable “waste-to-wealth” business model. 

6.5  GENERAL ADVANTAGES AND LIMITATIONS 
OF MANURES AND COMPOST 

Most plant nutrients in compost are in an organic form. Although compost is 
not high in nitrogen, phosphorus, or potassium, these nutrients are releazed 
slowly over a period of time. Nutrients become available to plant roots at a 
slower rate with compost compared to inorganic fertilizers. Therefore, the 
nutrients are less likely to leach out. Only a fraction of the nitrogen, 
phosphorus and potassium applied as compost is usable by the crop during 
the first year, and more becomes available in the subsequent years. The real 
benefit of adding compost to the soil lies in its ability to increase soil organic 
matter levels.  

Advantages: 

· Source of nutrients for plants 
· Nutrients are releazed slowly, and losses of nutrients by leaching are low 
· Excellent soil conditioner. 
· Improves soil structure, decreases soil bulk density and increazes 

infiltration rate of water. 
· Increazes soil buffering capacity. 
· Reduces Al (aluminum) and Fe (iron) toxicity in acid soils. 
· Increazes carbon dioxide in the plant canopy or in plants with restricted 

air circulation. 
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· It supplies growth-promoting substances such as hormones. 

· Acts as a source of food for soil microbes and maintains microbial 
activity. 

· Increazes soil organic, humic matter contents and overall fertility. 

· Reduces soil bulk density, allowing plants to manage deeper root 
penetration. 

· Improves the Cation Exchange Capacity (CEC), which increazes nutrient 
availability and reduces leaching. 

· Lead to overall soil aggregate stability, which allows the soil to function 
at optimum levels and get optimum yield. 

Limitations 

· Low nutrient concentration, thus large quantities are needed. 

· Due to the slow release of nutrients, not suitable for immediate crop 
demand. 

· Bulkiness and high transport cost. 

· Wide C: N ratio may cause temporary N immobilization in some cases. 

· Quality varies depending on source and decomposition. 

· Labour-intensive application and preparation. 

· Weed seeds, pests or pathogens may persist if not composted properly. 

· Nutrient losses (N volatilization, leaching) during storage/composting. 

· Space requirement for composting and curing. 

6.6 BIOFERTILIZERS  

Long-term cultivation without proper nutrient replenishment leads to soil 
depletion, and conventional farming often depends on heavy chemical 
fertilizer use, which can harm the environment. To ensure sustainability, 
organic farming focuses on soil health, biodiversity, and long-term 
productivity. Biofertilizers are essential in organic farming. These living 
microorganisms enhance nutrient availability in soil and improve its 
biological activity. Microbially supplied nutrients are often more efficient 
than chemical fertilizers; for example, Rhizobium fixes atmospheric nitrogen 
into forms usable by plants. Eco-friendly, cost-effective, and renewable, 
biofertilizers such as beneficial bacteria, fungi, and algae fix nitrogen, 
solubilize nutrients like phosphorus, and make them available to crops. Their 
use strengthens soil fertility and supports sustainable agriculture for future 
generations. Biofertilizers thus help build soil biological properties along 
with organic manures, ensuring long-term fertility and sustainability. 

6.6.1 Classification of Biofertilizer 

Biofertilizers are ready-to-use formulations of beneficial microorganisms. 
When applied to seeds, roots, or soil, they improve nutrient availability and 
enhance soil microflora, supporting soil health. As we know, organic farming 
excludes the use of any chemicals. Use of bio-fertilizer is recommended for 
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improving the soil fertility in organic farming. A simple form of 
classification of biofertilizers is given below: 

1) Nitrogen-Fixing Biofertilizers 

Microorganism Suitable Crops 

Rhizobium Legume crops (Gram, pea, lentil, 
soybean, etc.) 

Azotobacter / Azospirillum Non-legume crops 

Acetobacter Sugarcane only 

Blue-Green Algae (BGA) / Azolla Lowland paddy 

2) Phosphorus-Solubilizing Biofertilizers 

Microorganism Function / Use 

Phosphatika Used with Rhizobium, Azotobacter, 
Azospirillum, and Acetobacter for all 
crops 

AM (Arbuscular 
Mycorrhiza) Fungi 

Enhances phosphorus uptake in plants 

3) Biofertilizers for Enriched Compost 

Microorganism Function / Use 

Cellulolytic fungal culture Decomposes organic matter in 
compost 

Phosphatika & Azotobacter 
culture 

Enhances the nutrient content of 
compost 

Others Zinc, Sulphur, Potassium solubilizers

Apart from these common sources of biofertilizers, some newly identified 
microorganisms for nitrogen fixation are also in use, such as Azorhizobium 
caulinodans. It is being used successfully in rice and maize. Acetobacter is 
another new strain of biofertilizer being used in sugarcane. Furthermore, 
Sinorhizobium can be used for nodulating the soybean crop. Microbes like
Thiobacillus thiooxidans are known for sulphur and iron oxidation. 

Plants have developed a number of relationships with bacteria, fungi and 
algae over time. The most common of which are with Rhizoium, Azotobactor, 
Azospirillum, Azolla (blue green algae association), mycorrhiza and 
phosphate-solubilizing bacteria. Some examples of which are illustrated in 
Table 6.1. 
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Table 6.1: Functional Roles of Key Microorganisms and the Crops 
Suitable for their Application 

Contributing 
Nutrient 

Association/ 
Functions 

Microorganism Suitable Crops 

Nitrogen 

Symbiotic a)  Rhizobium (with 
legumes) 

Pulse legumes:
Gram, pea, lentil, 
arhar, green gram, 
black gram; Oil 
legumes: 
Groundnut, 
soybean; Fodder 
legumes: Berseem, 
lucerne 

 b) Azolla (Fern-
Anabaena azollae 
symbiosis) 

Rice 

Associative 
Symbiosis 

Azospirillum Rice, sugarcane, 
finger millet, maize

Non-symbiotic a)  Heterotrophs (e.g., 
Azotobacter) 

Vegetable crops, 
wheat, rice, and 
other commercial 
crops 

 b)  Photoautotrophs 
(e.g., Blue-green 
algae) 

Rice 

Phosphorus 

Phosphate 
solubilizing & 
mineralizing 

a) Fungi: Aspergillus, 
Penicillium

For all crops 

b) Bacteria: Bacillus, 
Pseudomonas

For all crops 

Phosphate 
absorber (root 
fungus 
symbiosis) 

AM (Arbuscular 
Mycorrhiza) fungi 

For all crops 

6.6.2 Methods of Biofertilizer Inoculation (Application) 

The biofertilizers can be inoculated on seeds as well as the roots of different 
crop plants under ideal conditions. They can also be applied directly to the 
soil. There are certain approaches to the application of biofertilizers as 
described below: 

1. Seed Inoculation 

This is the most common method of applying biofertilizers. In this approach, 
the biofertilizer is mixed with a 10 per cent jaggery solution to form a slurry 
(Fig. 6.9). This slurry is then poured over the seeds spread on a cemented 
floor and mixed thoroughly so that a uniform thin coating forms around each 
seed. The treated seeds should be dried in the shade overnight before use. 
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Generally, about 750 grams of biofertilizer is required to treat legume seeds 
for one hectare. 

Fig. 6.9: Application of Biofertilizer onto Seeds 

2. Root and Seedling Treatment 

The seedling roots of transplanted crops are treated in a biofertilizer solution 
for about half an hour before transplanting. In this method, seedlings required 
for one acre are inoculated using 2-2.5 kg of biofertilizers. For this purpose, 
an adequate quantity of water is taken in a bucket, and the biofertilizer is 
mixed thoroughly. The seedling roots are then dipped into this mixture to 
ensure proper inoculation. The treated seedlings are subsequently 
transplanted in the field. This method is particularly suitable for crops such as 
tomato, rice, onion, cole crops, and flowers. 

3. Soil Application 

This method is primarily used for fruit crops, sugarcane, and other crops 
where localized application of biofertilizers is required. During the planting 
of fruit trees, 20 g of biofertilizer mixed with compost is added to the ring 
around each sapling. The same quantity may be applied again to the ring soil 
once the seedling has matured. Sometimes, biofertilizers are also broadcast 
over the soil, but this requires four to ten times more material. Before 
broadcasting, the inoculants should be incubated with the required amount of 
well-decomposed, granulated FYM for 24 hours. The FYM serves as both a 
nutrient source and a carrier for the biofertilizers. 

4. Self-Inoculation or Tubez Inoculation 

This method is particularly suitable for the application of Azotobacter. For 
this purpose, 50 litres of water is taken in a drum, and 4-5 kg of Azotobacter
biofertilizer is added and mixed thoroughly. Planting material required for 
one acre is then dipped in this solution. Similarly, when treating potatoes, the 
tubers are dipped in the mixture and, after drying them in the shade, they are 
planted. 

Advantages of Using Biofertilizers  
· Improve soil fertility and microbial activity 

· Enhance nutrient availability and uptake 
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· Reduce the need for chemical fertilizers 

· Eco-friendly and non-polluting 

· Cost-effective and renewable input 

· Improve soil structure and organic matter 

· Promote plant growth and yield sustainably 

Constraints in Using Biofertilizers 

· Short shelf-life and sensitivity to heat and sunlight 

· Require proper storage and handling 

· Performance depends on soil moisture and temperature 

· Slow initial response compared to chemical fertilizers 

· Ineffective in soils with high chemical fertilizer residues 

· Competition with native soil microorganisms 

· Require specific strains for specific crops 

· Limited availability of quality biofertilizer products in many areas 

Biofertilizers are not Widely Popular Among Farmers Due to Several 
Reasons: 

· They do not produce an immediate or dramatic response like chemical 
fertilizers. 

· Limited awareness among farmers about their use and benefits. 

· Inadequate promotion, extension activities, and publicity. 

· Poor availability of quality products at the right time, especially in rural 
areas. 

Check Your Progress 6.2 

Note:  a) Answer in the space given below. 

b) Compare your answer with that given at the end of the Unit. 

1) EM-1 is used for: ___________________________ 

a)  Pest control 

b)  Seed treatment and soil enrichment 

c)  Liquid manure 

2) Unstable compost can cause nitrogen immobilization in the soil. 
(True/False)  

3) Define compost and composting. 

 ..................................................................................................................... 

 ..................................................................................................................... 

 ..................................................................................................................... 

 ..................................................................................................................... 
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4) Name any four methods of composting. 

 ..................................................................................................................... 

 ..................................................................................................................... 

 ..................................................................................................................... 

 ..................................................................................................................... 

5) What are biofertilizers? Classify them with examples. 

 ..................................................................................................................... 

 ..................................................................................................................... 

 ..................................................................................................................... 

 ..................................................................................................................... 

6.7 LET US SUM UP 

In this Unit, we studied how farmers can keep their soil healthy and grow 
crops sustainably through organic farming practices. It begins with the 
importance of crop diversification, especially crop rotation, which involves 
growing different crops in sequence. This practice helps maintain soil 
fertility, reduces pests and diseases, and keeps the land productive for many 
years. 

The Unit then explains composting, which involves converting waste 
materials such as crop residues, leaves, and dung into rich organic fertilizer 
with the help of microorganisms. Various composting methods, such as 
Indore, Bangalore, Coimbatore, NADEP, and vermicomposting with 
earthworms, are described in detail. In addition to compost, several other 
manures play a vital role, including farmyard manure, slurry from gobar gas 
plants, poultry manure, green manure crops, concentrated manures like 
oilcakes, and liquid manures. All of these contribute valuable nutrients and 
organic matter to the soil. 

The Unit highlights the many benefits of manures and composts, including 
improved soil health, increazed microbial activity, enhanced nutrient 
availability, and better crop yields. It also discusses biofertilizers, which are 
beneficial microorganisms that support plant growth by fixing nitrogen, 
solubilizing phosphorus, or improving root uptake through mycorrhizae. 
These can be applied through seed treatment, root dipping, or soil 
application. Overall, these practices help protect the environment, improve 
soil quality, and ensure sustainable farming for the future. 

6.8  KEY WORDS 

Bone Meal : Powdered animal bones, rich in phosphorus, are 
used as organic manure. 

C:N Ratio : Ratio of carbon to nitrogen in organic material; 
determines decomposition speed and nutrient 
releaze. 
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Coimbatore 
Method 

: A combination of anaerobic followed by aerobic 
composting using farm waste, cow dung slurry, and 
rock phosphate. 

Compost : A stable, humus-like organic manure produced by 
the decomposition of organic waste, rich in nutrients 
and beneficial microbes. 

Crop 
Diversification 

: Practice of growing a variety of crops on the same 
farm instead of relying on a single crop, to improve 
soil health, reduce risks, and ensure sustainable 
income. 

Crop Rotation : Systematic practice of growing different crops in 
succession on the same land to maintain soil fertility 
and reduce pest and disease problems. 

Exhaustive Crops : Crops that consume large amounts of nutrients from 
the soil (e.g., potato, sugarcane, maize). 

Fish Meal : Dried and powdered fish, used as concentrated 
organic manure containing proteins and nutrients. 

Gobar Gas Slurry : Residue left after producing biogas from cattle dung; 
rich in nitrogen and phosphorus, used as manure. 

Leguminous 
Crops 

: Plants such as pulses that can fix atmospheric 
nitrogen in the soil through symbiotic bacteria 
(Rhizobium), improving fertility. 

Liquid Manures : Nutrient-rich liquid preparations (like jeevamrutha, 
liquid FYM) are applied directly to leaves for quick 
absorption. 

Mechanical 
Composting 

: Large-scale, machine-assisted composting of 
municipal waste for faster and hygienic 
decomposition. 

Monocropping : Cultivation of a single crop continuously on the 
same land often depletes soil nutrients and 
encourages pests and weeds. 

Mycorrhizae : Symbiotic fungi associated with plant roots that 
improve water and nutrient absorption, especially 
phosphorus. 

NADEP Method : Brick-lined pit composting method using alternate 
layers of waste, FYM, and soil with proper aeration 
and moisture maintenance. 

Oil Cakes : By-products obtained after oil extraction from seeds; 
non-edible types (neem, karanj, castor) are used as 
manure. 

Organic Waste : Natural residues like crop stalks, weeds, dung, and 
kitchen waste can be decomposed to form compost. 

Symbiotic 
Nitrogen Fixation 

: A process where microorganisms like Rhizobium fix 
nitrogen in association with legume roots. 
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6.10 ANSWERS TO CHECK YOUR PROGRESS 

Check Your Progress 6.1 

1) Soil is the base of all agricultural production, and in organic farming, it is 
treated as a living system. Organic farming emphasises “feeding the soil 
to feed the plant” by improving soil health naturally through composting, 
biofertilizers, crop rotation, and recycling of residues. 

2) Crop rotation is the planned sequence of growing different crops on the 
same field in different seasons to maintain soil fertility and control pests, 
diseases, and weeds. Example: Growing wheat followed by a legume 
crop like green gram.

3) ·  Deep-rooted crops should be followed by shallow-rooted crops. 

· Leguminous crops should be succeeded by non-leguminous crops. 
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Check Your Progress 6.2 
1) b) Seed treatment and soil enrichment

2) True, because Immature compost may consume soil nitrogen during 
decomposition, temporarily causing nitrogen deficiency. 

3) Compost: A stable, humus-rich, odourless organic material obtained 
after decomposition of organic wastes. 

Composting: The controlled aerobic decomposition of organic wastes 
into stable, nutrient-rich compost. 

4) The major methods are as follows:  

· Indore Method 

· Bangalore Method 

· Coimbatore Method 

· NADEP Method 

5) Biofertilizers are living microorganisms that enhance nutrient availability 
in soil. 

· Nitrogen-fixing: Rhizobium (legumes), Azotobacter/Azospirillum 
(non-legumes), Acetobacter (sugarcane) 

· Phosphate-solubilising: Pseudomonas, Bacillus 

· Algae-based: Blue-green algae (N-fixation) 


