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Preface

The growing concern for consumption of chemical-free foods has focused attention on organic farming which does not use any chemicals for crop production. This booklet discusses several facts on sustainable organic farming as the need of the hour. The technical processes involved in different methods of farming are elaborately described here.

Dr. K. T. Chandy, Agricultural & Environmental Education 

I. Introduction

Nature is the mother of human race. Life has evolved as a part of the natural processes. It plays a dominant role in providing things first for the survival of mankind. In the use of nature, cultivation was the major task man involved himself with.

It is rightly said that at heart, every human being is a farmer. Agriculture is the main occupation for most people in our country. Many people consider agriculture as a way of life and not as an industry. In good olden days, cultivation was easy and nature had things plenty in store, which could suffice for the need of mankind. Man never harmed it, never spoiled it, never exhausted its energy. But over the years the population increased and the needs of the man increased, which forced him to use the non conventional cultivation practices. To extract the maximum from the soil, he adopted modern inventions.

Among the modern technologies, some were harmful and some were extremely useful. Agricultural equipment reduced the physical strain of the fanners but the excess use of inputs like chemicals and fertilizers left the soil in a most miserable condition for the next generation. Chemical fertilizers when used contributes to maximum yield but their residual effects are harmful to soil health if they are not supplemented by adequate organic manures. They disturb the soil life, suppresses the population, soil organisms, hastens the depletion of essential nutrients and thus leads to soil degradation. Continuous application of chemicals contaminates ground water and accumulates heavy metals. The plants when grown on such soils takes up heavy metals which affects the health of living beings besides spoiling soils and nature. The present situation is, the balance in nature has been upset. If nature is destroyed, survival of life would be difficult on earth.

Sustainable agriculture is the only possible way to meet the demands of the present generation, at the same time, preserving the natural capacity of the soil without any contamination for future generations. In other words, it is a system of production and cultivation practices, which can fulfill the food and nutrition needs of a particular society without depleting the essential natural resources of agriculture like water, soil fertility and diverse biological resources, making it economically, -socially and ecologically sustainable. Natural and organic farming systems are linked with sustainable agriculture which considers the beneficial influence of organics on soil health and the environmental problems associated with the excessive and Continuous use of chemicals. In the absence of optimum levels of soil organic matter, inorganic fertilizers and chemicals, on the long run will damage the physico-chemical structure of the soil and fail to maintain consistency in crop production. Thus, It is very essential that each farmer should be made aware of these aspects and encouraged to adopt natural farming systems.

II. Organic Farming- Principles and Advantages

Organic farm or bio-culture is the uninterrupted flow or course (cycle) of the natural elements by following the rules of nature and with the minimum use of chemical fertilizers and pesticides, or without disturbing the structure of the soil.

In nature, recycling of the organic wastes like straw, grass, leaves, twigs, excreta, weeds, sawdust etc. (animal and plant wastes) always occur. Whatever comes out of the soil must return to the soil, and is never burnt or thrown away. In this way the soil never gets exhausted and keeps its balance. The organic wastes that reaches soil will be broken down by micro-organisms into nutrients by bacterial transformation and conversion. The nutrients Will be assimilated by the root system and they are utilized in the photosynthesis in the growing plants which results in the better yield.

And so the cycle continues forever, throughout the year, throughout the ages, enriching the soil. Recycling results in a layer of mulch or compost on the top soil which contain all the essential elements a plant needs.

Advantages of organic farming

Here are some advantages of organic farming. 

1. Bio-culture increases the resistance of plants against pests and diseases, thus eliminating the excess use of harmful and expensive pesticides. However, this is a debated issue as it has not been proved beyond doubt.

2. Vegetables, fruits and other agricultural products in such soils taste sweeter, smell better contain more vitamins and other nutrients, and preserve better (very important for marketing) because they have a more compact cell structure and less water. It is significant that many farmers in the westem countries grow vegetables in massive quantities using chemicals, to make money and for dumping on the market and grow vegetables with compost for their own consumption.

3. The soil is kept in a healthy balance, having all the nutrients and continuing to improve itself from year to year, thus making possible for the future generations to make a living (sustainable agriculture).

4. Erosion is stopped due to the bacterial activity in producing humus in the soil. 

Organic farming practices and technologies for the efficient utilization of organic/biological sources of nutrients and the development of self sustaining farming systems are described in the following pages. 

III. Manuring 

Organic manuring and green manuring aspects of sustainable agriculture are given here.

A. Organic manuring

The word "organic" pertains to the use of such non- chemical fertilizers as manure and compost and the word "manure" refers to any natural substance for fertilizing the soil, especially dung or refuse. Plants are built up from the food they get, either through the chlorophyll process or from the soil. I~ their growing process, plants take out of the soil many elements. Hence, new food has to be added.

No organic matter may be burnt or thrown away, but must be put back into the field. This is the way nature restores and improves itself. The form of returning organic matter to the soil may take many shape: composting, mulching, green manuring, etc. Chemical fertilizers or pesticides are used minimum.

Organic matter is the most important constituent of any soil because it is in organic matter that all the microbes and other minute forms of life exist. It releases plant food slowly and steadily, the way plants need to be fed. It will not leach away.

Nature has grown plants for million of years With nothing but organic fertilizers. Farm yard manure (FYM), plant residues, compost, cotton seed, etc. are natural fertilizers.

Organic matter in the soil can be both living and dead. Micro-organisms and vegetation (the soil fungi and plant roots) are living things which are vital in carrying out chemical and physical changes in the soil and thy are just as important once they have died. It is from the dead remains that the plant nutrients are derived in nature by decomposing them. They improve the soil structure and makes the soil healthy.

The organic manures are of the various types as described in Table No.1 With their nutrient composition.

Table 1:  Types of organic manures (Average Composition)

	Sl.No
	Material
	Nitrogen (%)
	Phosphate (%)
	Potash (%)

	1. Bulky organic manures
	
	
	

	
	 Farm yard manure
	0.5-1.5
	0.4-0.8
	0.5-1.9

	
	Compost (urban)
	1.0-2.0
	1.0
	1.5

	
	Compost (rural)
	0.4-0.8
	0.1-0.2
	0.6-0.8

	
	Green manures
	0.5-0.7
	0.1-0.2
	0.6-0.8

	2. Oil cakes
	
	
	

	
	(a) Non edible cakes
	
	
	

	
	 Castor cake
	5.5-5.8
	1.8-1.9
	1.0-1.1

	
	Mahua cake
	2.5-2.6
	0.1-0.9
	1.8-1.9

	
	Karanj cake
	3.9-4.0
	0.9-1.0
	1.3-1.4

	
	Neem cake
	5.2-5.3
	1.0-1.1
	1.4-1.5

	
	Safflower cake
	4.8-4.9
	1.4-1.5
	1.2-1.3

	
	(b) Edible cakes
	
	
	

	
	Coconut cake
	3.0-3.2
	1.8-1.9
	1.6-1.7

	
	Cotton seed
	6.4-6.5
	2.8-2.9
	2.1-2.2

	
	Groundnut cake
	7.0-7.2
	1.5-1.6
	1.3-1.4

	
	Linseed
	5.5-5.6
	1.4-1.5
	1.2-1.3

	
	Sesamum cake
	6.2-6.3
	2.0-2.1
	1.2-1.3

	3. Animal manure
	
	
	

	
	Dried blood
	10.0-12.0
	1.0-1.5
	0.6-0.8

	
	Fish manure
	4.0-10.0
	3.0-9.0
	0.3-1.5

	
	Bone meal (raw)
	3.4
	20-25
	-

	
	Night soil
	1.2-1.3
	0.8-1.0
	0.4-0.5

	
	Cattle dung + urine
	0.60
	0.15
	0.45

	
	Horse dung + urine
	0.70
	0.25
	0.55

	
	Sheep dung + urine
	0.95
	0.35
	1.00


Method of composting also comes under organic manure which involves fermentation of organic residues in the presence of moisture in closed conditions: It increases the availability of plant nutrients, destroys epathogens and eliminates the unfavourable odours. Different methods of composting are described in the booklet no. 64. The average nutrient content of some common composts of animal and plant origin are given in table no. 2.

Table 2:  Average nutrient content of some compost

	Slink
	Manures
	N (%)
	P2O5
	K2O

	1
	Farm yard manure
	0.8
	0.41
	0.74

	
	a. Poultry manure
	2.87
	2.93
	2.35

	
	b. Rural compost
	1.22
	1.08
	1.47

	
	c. Urban compost
	1.24
	1.98
	1.07

	2
	Farm compost
	
	
	

	
	a. Mixed farm wastes
	0.87
	0.59
	2.22

	
	b. Mixed dry residues
	0.9
	0.45
	1.95

	
	c. Cotton stalk
	1.61
	0.48
	3.38

	
	d. Water hyacinth compost
	2.0
	1.0
	2.3

	3
	Synthetic FYM
	
	
	

	
	a. Paddy straw
	1.59
	1.34
	3.37

	
	b. Dry grass/weeds
	1.9
	0.55
	1.09

	
	c. Cotton waste and ground nut husk
	1.62
	1.04
	1.26

	
	d. Wheat straw
	2.9
	2.05
	0.9

	
	e. Vermi compost
	1.6
	2.2
	0.67


1. Animal waste composting

An animal when fed on a fibrous material low in nitrogen, the solid excreta will be mostly fibrous material and on the other hand an animal fed on high in nitrogen, excreta will be more in nitrogen. Moisture content should be between 40- 70 per cent depending on the nature of the material. Materials containing a large percentage of carbonaceous bedding can be composted at high moisture levels whereas wastes high in nitrogen at low moisture levels.

2. Agricultural waste composting

Agricultural wastes like straw ,stalks stubbles etc, should be chopped to 5- 7cm size, and mixed with cowdung slurry in the ratio of 70:20:10 (agricultural waste :dung :soil).Moisture level should be mentained at 60% and the pits should be filled with agricultural wastes .Periodical turning is essential to maintain uniform temperature and it will take 2-3 months to ripen. Nitrogen fixers like Azatobactor can be added at the rate of 4-5 packets per tonne of the material to enrich the compost.

B. Green manuring

Growing a crop purposely and incorporating it in the soil for fertilizing the soil is green manuring. It is an age old practice and only legume crops are used as green manure crops. They enrich the soil by fixing nitrogen. Besides that ,they improve the soil structure, promotes the activity of microorganisms, speeds up the chemical reactions for nutrient release and thus improves the overall status of the soil. It is particularly suitable to wetlands than dry and irrigated lands.

Collecting green leaves from all available sources and using them for manuring wet lands is called green leaf manuring. Green leaves show the same effect as green manure on the land and the crop. Different types of shrubs growing on tank bunds, wastelands, field bunds, garden lands etc. are used. Important green manuring and green leaf manuring crops and their nitrogen content are given in Table No 3. 

Table 3: Nitrogen content of common green manures and green leaf manures

	Sl.No
	Material
	N content (%)
	N accumulation (kg/ha)

	
	Green manures
	
	

	1
	Sunnhemp
	2.80-3.15
	80-130

	2
	Daincha
	2.55-3.21
	130-185

	3
	Manila agathi
	3.2-3.37
	170-220

	4
	Sitthagathi
	2.29-3.1
	115-160

	5
	Pillipesara
	2.16-2.77
	85-125

	6
	Wild indigo
	2.9-3.22
	70-115

	
	Green leaf manures
	
	

	7
	Pongamia
	1.3-1.54
	-

	8
	Neem
	0.97-1.15
	-

	9
	Cassia
	1.4-1.6
	-

	10
	Glyricindia
	2.25-2.75
	-

	11
	Albizzia
	1.12-1.35
	-

	12
	Calotropis
	1.35-1.49
	-

	13
	Subabul
	3.5-3.7
	-


For more details about green manuring refer booklet No. 66.

IV. Mulching

Mulching method is the latest and the best method which is spreading more and more and which can be combined very successfully with the compost method. It does not exhaust the land, but in the process itself recycles the land with energy and potentiality, and makes it quite capable for the next use. It can be done without the use of chemical fertilizers and pesticides, spending much less time and labour.

The deep roots gather minerals from the sub-soil, which end up in the leaves. Dead leaves fall to the ground and enrich the soil with all the nutrients. Grasses, weeds and other plants die and form a natural mulch which enriches the soil by keeping the soil covered, throughout the year, with a thick layer of organic matter. Barring mulching, and an occasional .removal of weeds, grasses etc., and some watering when required, there should not be any other interference with nature. This promotes the life in the soil quicker and better.

A normal mulch will provide a uniform cover to the field without leaving any soil exposed. To achieve this, three to four tonnes of organic residues will be needed for every hectare. Dense mulch is ideal for smothering weeds, but might impede the emergence of the crop. The widely adopted mulching method involves using residues of the previous crop and in situ incorporation of weed re-growth. This will protect the soil from erosion and also help in conserving moisture. Suitable grass species and leguminous cover crops can be grown along with the main one, and they can be cut and incorporated to provide mulch.

Advantages

Mulching has great potential in improving the physical and chemical properties of soil and increasing the biological activities in it which help in quick mineralisation of the residues. It controls weeds, conserves soil moisture by cutting down surface evaporation, and lessens the fluctuations in soil temperature of the top soil (5-7.5 cm)and protects the flora and fauna of the soil from heat and cold. Organic mulch is biodegradable and so it furnishes food for microbes and earthworms. Less irrigation is required under mulching conditions. Mulching prevents soil erosion. The soil remains soft and moist .Plants can at least survive when there is no water available.

In mulch, all the substances remain in the grass, weeds and leaves and are returned t9 the soil. Over the years, the soil will turn into a very fine fertile soil. The original layer of mulch is slowly digested from the bottom by the life in the soil, and the height of the mulch layer gradually sinks.

V. Vermiculture

Earth worms are valuable to agriculture as they playa key role in soil formation, soil reaction, physical decomposition, humus formation and improving the soil structure. Earth- worms transport minerals and subsoil compounds from deep in the soil, where they can languish beyond the reach of a shallow root system, to an area near the soil's surface. While reversing the soil, the worms can transform these minerals available to the plants.

Earthworm eats the earth to get the organic matter in it and it also eats the soil in order to make their burrows. They swallow the soil, it passes through their digestive tracts, then the worm crawls up to the surface and excretes the digested soil as worm castings. The earthworm produces in one day its own weight of manure, about 1 gram. The worm excretes the soil, with some of the organic matter as cast off. These castings act like fertilizer on plant growth. They are chemically more neutral than the surrounding soil. So, by continuously using worms in fields, the soil can be brought to neutral pH from a slightly acidic or alkaline status. Chemical analysis of worm castings show that they contain up to two times as much available magnesium, five times as much available nitrogen, seven times as much available phosphorous, and eleven times as much available potassium as the surrounding soil. A number of beneficial microbes thrive in the castings. As earth worms can consume practically all kinds of organic matter, the use of them in composting is very significant. For more details on vermin-culture and method of vermin-composting refer booklet on "Vermiculture".

VI. Biological Nitrogen Fixation

Conversion of atmospheric nitrogen by living organ- isms into forms that plants can take up is biological nitrogen  fixation. The process is carried out by a group of bacteria and algae. It is given under two heads as given here.

A. Non- leguminous nitrogen fixation

The nitrogen fixing organisms in non- leguminous crops like maize, sorghum, wheat, barley, pearl millet, Digitaria, Panicum etc. are Azotobacter, Beijerinckia, Azosporillum, Blue green algae and Frankia. They form either symbiotic association or non-symbiotic association (free living) with the plants. In symbiotic relation ship, the bacteria receives the energy from the host and fixes nitrogen from the atmosphere. Various nitrogen fixing micro-organisms are listed in table no. 4. Mostly they are present in neutral soils.

Table 4: Nitrogen fixing micro organisms in non legumes

	Sl.no
	Type of association
	Micro organisms involved 

	1
	Asymbiotic bacteria
	Azotobacter, Beijerinckia, Azosporillum, Clostridium

	2
	Blue green algae
	Nostoc, Anabena

	3
	Symbiotic bacteria
	Rhizobium with legumes

	4
	Symbiotic Actinomycetes
	Frankia with woody trees

	5
	Symbiotic algae
	Anabaena azolla 

Lichens (Algae+fungi)

Nostoc with Gumnera


B. Leguminous nitrogen fixation

Legumes always get nitrogen by symbiosis. Certain bacteria which live in symbiotic association with leguminous crops have the ability to utilize or fix gaseous nitrogen from the air into the nodules on the roots of the host plants. Rhizobium is an important nitrogen fixing bacteria in legumes. Different species of rhizobium and suitable plants with which they live symbiotically are given in table 5.

Table 5: Inoculation groups Rhizobium species Plants inoculated

	Sl.No
	Rhizobium species
	Plants inoculated

	1
	Rhizobium meliloti Medicago sativa
	Melilotus sp.

	2
	R . trifoli
	Trifolium sp.

	3
	R . leguminosarum Vicia faba
	Pisum sativum

	4
	R . phaseoli
	Phaseolus vulgaris

	5
	R . lupini
	Lupinus sp.

	6
	R . japonicum
	Glycine max


The amount of nitrogen fixed by legumes is given in table. 6.

	Sl.no
	Crop
	Nitrogen fixed (kg/ha)

	1
	Alfalfa
	100-300

	2
	Clover
	100-150

	3
	Chickpea
	26-63

	4
	Cluster bean
	37-196

	5
	Cowpea
	53-85

	6
	Groundnut
	112-152

	7
	Lentil
	35-100

	8
	Green gram
	50-55

	9
	Soyabean
	49-130

	10
	Pigeon pea
	68-200

	11
	Peas
	46

	12
	Fenugreek
	46


VII. Bio fertilizers

Bio fertilizers are also known as micro inoculants. They are the biological preparations having live cells of efficient strains of nitrogen fixing and phosphorus mobilizing micro organisms. The common beneficial organisms which may be used for preparing bio-fertilizers and the crops benefited are presented in table 7.

Table 7: Beneficial micro organisms as biofertilisers and crops benefited

	Sl.No
	Contributing plant nutrients
	Micro-organisms
	Crop benefited

	A
	Nitrogen
	1. Symbiotic organisms 
	

	
	
	Rhizobium


	Pulse legumes, chicken pea, pea, lentil, moong, urad bean, cow pea, pigeon pea

	
	
	Azolla
	Rice

	
	
	2. Associative symbiotic organisms
	

	
	
	Azppirillum
	Sorghum, pearl millet, rice, wheat, finger millet, maize, kodo millet, tomato, chilly

	
	
	3. Non-symbiotic organisms
	

	
	
	Heterotrophs- Azotobacter
	Vegetables, onion, brinjal, tomato, cabbage, chrysanthemum, marygold, cereals: wheat, rice, maize, sorghum, sugarcane

	
	
	Photoautotrophs BGA (blue green algae)
	Rice

	B
	Phosphorus
	1. P. Solubilizers & mineralisers. Fungi, bacteria
	For all crops

	
	
	2. P. absorbers
	

	
	
	Vesicular arbuscular 
	Linseed, maize

	
	
	Mycorrhiza (VAM)
	Wheat, soyabean

	C
	Zinc
	1. VAM
	Linseed, wheat


The effect of bio fertilizers on crop growth and yield is not striking or spectacular as that of chemical fertilizers. Being biological in nature influence is subject to various environmental factors once introduced into the soil. They are safe and non toxic to the soils as well as the plants. On application to soils they remain and multiply and keep benefiting the crops. If the optimum soil conditions prevail added micro organisms build up more population and we can avoid frequency application of bio-fertilizers. They are different from chemical fertilizers and do not get depleted. Important differences between chemical and bio fertilizers are given in table 8.

Table 8: Comparison of chemical fertilizer & biofertlizers

	Sl.No
	Factors
	Chemical fertilizers
	Bio fertilizers

	1
	Production
	Industrial, centralized
	Biological small scale

	2
	Energy
	Based on non- renewable energy
	Atmospheric nitrogen for N fixers P for PSN & VAM organic residues for compost decomposing organisms (based on renewable energy)

	3
	Efficiency
	4-45% for nitrogeneous fertilizers for upland crops & 25-33% for P fertilizers. Leaching of phosphorus
	About 90% efficiency. Leaching & fixation losses are negligible. Losses of N and fixation

	4
	Residual effect
	Low for nitrogen & phosphorus
	Long residual effect

	5
	Pollution
	Exists due to indiscriminate use
	Pollution free

	6
	Cost
	High cost input
	Low cost input

	7
	Targeted
	All crops
	Rhizobium-legumes, BGA-Azolla- rice, Azotobacter- most of cereals, cotton sugarcane

	8
	Accessability
	Affordable section
	Small & marginal farmers

	9
	Irrigation
	More useful to irrigated lands
	Both for irrigated and dryland farming

	10
	Soil
	Indiscriminate use deteriorates the soil health
	Improves the soil health


VIII. Biological Control of Insect Pests

The biological control refers to the suppression of insect pest population by the action of their natural enemies. By this method, we can avoid application of chemicals to control the insect pests as we introduce indigenous natural enemies like parasites, predators, nematodes, bacteria, fungi, protozoans, viruses etc. The main objective is to suppressed manage the harmful pest species below the economic threshold level. In the absence of natural enemies, population of pest species will increase beyond the economic threshold level. For this, conservation of natural enemies is essential. Successful attempts were made on the biological suppression of key pests of various crops like coconut, cashew, cocoa, areca nut etc. Methods of biological control, different parasites and predators are described in the booklet no.344 on "Biological Control of Pests".

IX. Fertilizer method vs Organic Farming

The needs of the "Green Revolution" and the spectacular response of high yielding varieties to chemical fertilizers, pesticides and fungicides further increased dependence on inorganic inputs. There has been, however, of late, a slow but sure change of emphasis, from "revolutionizing" to "sustainable agriculture" which involves organic and natural farming. People realized the damaging effects of the prolonged usage of chemicals and beneficial aspects of organic farming comparison of which can be seen from table 9.

Table 9 Comparison between fertiliser and organic methods

	Sl.No
	Fertilizer method
	Organic method

	1
	Fertilizer method has become an industry
	This has become a way of life

	2
	Requires huge capital investment, uses lots of energy and water
	Needs little capital and water

	3
	It is therefore very risky
	There is almost no risk

	4
	Eliminates millions of small farmers
	Provides employment to millions

	5
	Increases the unemployment problem
	Small mixed farms help to solve the unemployment problem

	6
	It is therefore less human
	It is human

	7
	Depends mostly on external inputs
	Becomes gradually, partly self sustaining, educing expenses

	8
	Exploits nature by stressing maximum production and profit
	Receives from and gives to nature

	9
	Givers immediate results
	Nature takes its own time

	10
	It has a short range policy
	It is eminently sustainable

	11
	This looks for immediate profit at the cost of everything else, Yet, income diminishes due to high costs of inputs and over production which lowers prices
	It is a balanced sustainable way with respect for nature

	12
	Is mostly monoculture and so kills much flora and fauna 
	Use the flora and fauna for ever increasing fertility

	13
	Destroys the ecology
	Preserves and uses the ecology

	14
	It poisons the food, soil and water
	Produces healthy food, water and soil

	15
	Causes the deficiency of trace elements and nutritional imbalance
	Keeps the soil and food balanced

	16
	Disturbs the pH value: soil becomes acidic or alkaline
	Causes few pH value problems because nature balances itself

	17
	Induces genetic disorders
	Produces healthy food

	18
	Causes soil erosion, dust storms
	Protects the precious top soil

	19
	Causes salinization
	No salinization

	20
	Causes water logging sometimes
	Regulates water and moisture

	21
	Causes pollution of ground water, river lakes seas
	No pollution

	22
	Puts the accent on quantity 
	Puts the accent on quality

	23
	Needs ploughing digging, raking, hoeing, weeding, irrigating, spraying of pesticides
	Needs very little weeding and irrigation

	24
	Needs many and expensive tools and machinery
	Needs very few and rather cheap tools


X. Integrated Plant Nutrient System

Fertilizer is the key input in the strategy for achieving targets in the agricultural production through high yields in the  modem Indian agriculture. With the introduction of high yielding varieties, increased use of fertilizers and improved irrigation techniques have resulted in spectacular increase in yield of crops. But the recent energy crisis and consequent price hike of fertilizers due to withdrawal of subsidy coupled with the low purchasing power of the farming community have again renewed interest in the organic recycling throughout the world. 

On the other hand negative impact of continuous use of fertilizers alone and beneficial influence of organic manures on soil health lead to the concept of Integrated plant nutrient system. It envisages the integrated use of chemical fertilizers and organic/biological sources of plant nutrients. Thus the basic principle behind this concept is to supply both the chemical and organic fertilizers in a balance way for obtaining high sustainable crop production in most efficient manner. The following table (Table 10) is a clear example of integrated plant nutrient system.

Table 10: Integrated nutrient management

	Sl.No
	Crops
	Fertilizer NPK
	Control
	FYM (10t/ha)
	Mean BGA (15kg/ha)
	Yield FYM+BGA

	1
	Rice-wheat
	
	
	
	
	

	
	Rice
	75%

100%
	27.8

0.6
	28.8

34.8
	29.4

32.1
	30.9

42.1

	
	Wheat
	75%

100%
	32.5

36.4
	36.1

40.9
	35.1

39.1
	36.9

42.1

	2
	Rice- winter maize
	
	
	
	
	

	
	Rice
	75%

100%
	29.0

33.0
	30.9

35.5
	30.6

34.9
	32.5

36.8

	
	Water maize
	75%

100%
	35.4

7.9
	37.4

41.7
	36.8

39.0
	38.5

42.1


XI. Conclusion

In general farmers are conscious of the benefits of using organic manures in crop production. They have realized the importance of conserving the locally available manurial resources and of adopting such farming systems which would facilitate on farm organic cycling and maintenance of soil fertility with the least dependence on chemical fertilizers. But the use of organic manures alone suffers from draw back of low nutrient content, plant nutrients and its slow release characteristics. Hence, it is necessary to go for integrated nutrient system where fertilizers also involve. Fertiliser consumption is expected to reach 28.8 million tonnes by 2000 A.D. Expected supply through fertilizer is 21.6 million tonnes. Therefore deficit will be 7.2 million tonnes. By integrated nutrient supply and recycling of organic manures, we can save 2.16 million tonnes. Therefore real deficit comes to 5.04 million tonnes which can be met from renewable sources of nutrients i.e organic and biological sources of nutrients.
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