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Preface

This is well thought that the destruction of the environment through modem agriculture and industries can no longer be prevented. Nature can provide what people need, not what people want. It is thought that gradually people will again start seeking peace and happiness in cultivating a small family farm, self sustaining as far as possible and practising intensive, natural mixed sustainable farming.. This booklet is prepared in the direction to promote natural farming.

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

I. Introduction

The agriculture which suitable to natural environment is said to be natural or ecological farming. In other words, all the agricultural practices must be environmentally feasible.

Environmentalists, agriculturists and conservationists all over the world have been expressing their serious concern about the hazardous effects of modern agriculture, which relies heavily on the chemical fertilizers and the plant protection chemicals. They favour an environmentally sound and sustainable method of food production and the ecological agriculture which is strictly in tune with the principles of nature.

Modern agricultural techniques employing fertilizers and chemical pesticides often result in the loss of environmental quality from water pollution, soil erosion, pesticide residues and pests develops resistance to chemical control measures. Diverse forms of alternative agriculture have emerged with the aim of reducing the input costs, preserving natural resources and protecting human health.

II. Concept of Natural Farming

Natural farming requires no machines no chemicals and very little weeding. In other words natural farming is an attempt to develop a method of farming which could help to reverse the degenerative momentum of modern agriculture. The soil is not ploughed and even the use of compost is not recommended. Hence, this method of farming can be said to be "do nothing" method of farming. Natural farming is based on the notion that we cannot isolate one aspect of life from another. Natural farming is gentle and easy and indicates a return to the source of farming.

In the natural farming method, crops have to grow themselves and do not have to be grown. Everything should be left to its natural course. Over the years, this system is claimed to be the most simple, efficient and up-to-date method.

III. Principles of Natural Farming

The following steps must be followed to make the farming in a natural way.

1. No cultivation

No cultivation, that is, no plough or turning of the soil as the earth cultivates itself naturally through penetration of plant roots and by the activities of the micro-organisms, small animals and earthworms. Thus, non-cultivation is fundamental to natural farming. However, absolute no tillage may be impossible if we want to sow the seeds into the soil. Here what is meant by no cultivation is that stirring of the soil by plough or harrow may be minimum.

2. No chemical fertilizers

No chemical fertilizers should be used as the soil left to itself maintains its fertility in accordance with the orderly cycle of plant and animal life as in forests. On the other hand, their careless farming practices drain the soil of essential nutrients and the result is constant depletion of the land.

3. No tillage

No weeding is done by tillage or herbicides. Weeds play their part in building soil fertility and in balancing the biological community. As a fundamental principle weeds should be controlled and not eliminated. Straw mulch, a ground cover of white clover interplanted with crops and temporary flooding provide effective weed control.

4. No dependence on chemicals

Nature if left alone, will be in perfect balance and there is no need to depend on chemicals. Cultivation of white clover, incorporation of straw and addition of poultry manure provide adequate fertilizer to strengthen the plants. But as a result of gradual interference by some un-natural practices like ploughing, fertilizer application etc. diseases and insects have become a great problem in agriculture. Harmful insects and plant diseases are always present in nature but below the threshold level. Any imbalance in nature increases their incidence and people start using chemicals for their control. In natural farming, emphasis is given on natural control methods by using botanical pesticides i.e. extracts from different plants can be used for pest control.

These principles represent a complete reversal of the approach and philosophy behind modem agricultural techniques. In particular, the "no ploughing" recommendation is likely to shock most people, as the ploughing is regarded as the basic and foremost practice to be done before sowing of any crop.

IV. Sustainability Principles

The main purpose of farming is to add ecological sustainability and acquit in agricultural development. According to Swaminathan M.S, the most basic principles of sustainability include land, water, energy, nutrient supply, pest management, post-harvest systems and systems approach.

1. Land

Continuous monitoring of land suitable for sustainable intensification for soil health and not diverting for non-farm uses; improving waste or degraded lands; and protecting conservation areas rich in biological diversity. The fertility of the land is maintained by mulching and incorporating all the organic matter generated on the same piece of land; organic matter cycle. Never burn any biomass but incorporate into the soil.

2. Water 

Effective water saving, equity in watersharing and efficient water supply and use. Watershed management is an effective means of maintaining water cycle.

3. Energy

Integrated systems of energy management involving appropriate use of renewable and non-renewable resources. Solar energy, biogas fuel, wind energy are some of renewable energy sources.

4. Nutrient supply

Reduction in the use of chemical inputs and adoption of integrated systems of nutrient supply including crop rotation, green manuring, bio-fertilizers, use of compost to improve soil structure and fertility.

5. Pest management.

Adopting an IPM (Integrated Pest Management) system, convserving natural enemies of pests and using botanical pesticides and conserving genetic diversity for breeding strains possessing resistance to biotic and abiotic stresses.

6. Post-harvest systems

Drying, storage and marketing should prevent damage to food grains and not make much demand on non-renewable resources of energy.

7. Systems approach

A systems approach involving integrated attention to crop and livestock farming and to agro-forestry and aquaculture to protect soil health.

V. Integrated Nutrient Management

Integrated nutrient supply systems aim at maintaining the status of soil fertility and plants nutrients. Nutrient management is based on the judicious use of organic, mineral and microbial fertilizers to build soil fertility. These involve crop rotation, and intercropping using leguminous plants, practising green manuring and organic manuring and use of biofertilizers, thus reducing the fertilizer doses and gradual build up of organic matter in the soil.

A. Nitrogen fixing plants

A suitable cropping pattern and integrated crop management is necessary for improving soil fertility, crop rotation should include at least one legume crop for nitrogen fixation to sustain soil fertility in terms of physical, chemical and biological properties.

Research has shown that inclusion of leguminous crops in the crop rotation of cereals like wheat, rice, sorghum, maize and millets helped in saving 40 to 50 kg N/hectare. Problems with paddy -wheat system like soil sickness and grassy weeds can be controlled by changing the crop rotation from rice- wheat to cow-pea-rice-wheat, rice-wheat-dhaincha (a green manure crop), rice-sunflower and rice-lentil. Crop rotation also helps in controlling nematodes, cutworms and wire worms.

B. Intercropping

Intercropping can improve the soil to a larger extent as against monocropping and is also effective in pest control. For instance it has been observed that intercropping soybean with sugarcane has led to higher cane yields in Karnataka. The advantages of this intercropping are mentioned here.

i. Water and nutrient requirements being minimal for soybean this does not compete with sugarcane in utilizing natural resources.

ii. Soybeans produce nitrogen by bio-fixation of which only one-third is utilized by it. This has a positive impact on quality of juice.

iii. Soybean grows vigorously after which its leaves shed, add more nitrogen to the soil and by decomposition process also organic matter to the soil. Its leaves also create a good mulch, prevent evaporation of water and nutrient loss and smother weed growth.

iv. Soybean roots grow fast and profusely penetrate the soil breaking clay-colloids in heavy soils thus providing better aeration, while in sandy soils they provide a binding and cohension effect to soil particles facilitating better moisture and nutrient retention.

v. It is a good crop for trapping the pests since soybean leaves are more succulent (juicy) and pests prefer these an attacks one cane are minimised.

vi. Soybean provides fodder rich in protein through its stem, pod husk and leaves and increase milk yield.

C. Green manuring

Green manuring involves cultivation of fast growing leguminous plants between seasons and utilizing the same by ploughing it back into the soil. This offers potential source of nitrogen, improves soil microbial activity, enhances the availability of phosphorus and micro-nutrients and improves crop yield. It has been reported that substitution of fertiliser nitrogen with green manure can save 60 to 120 kg N per hectare. Dhaincha, sunhemp, cowpea are the common green manure crops.

D. Mulching

Mulching is the process of covering the soil between crop rows with crop residues. This reduces loss of organic matter and plant nutrients from the soil. 

However, nitrogen fixation potential of leguminous trees can be harnessed by integrating them in a suitable agro-forestry system. Tree component checks soil erosion and ensures close nutrient recycling by extracting nutrients from deeper layers and subsequent return to surface layers in the form of leaf litter. Organic matter content is quite high under an agro-forestry system.

E. Organic manuring

Organic manure can accelerate the soil's natural recuperation process and improve fertility and is an important source of plant nutrients. Principal sources of organic manure are coin post, bio-gas plant and sewage. Locally available material of plant and animal origin may be recycled and used as farm yard manure (FYM) or compost for plant nutrient supply.

Composting is conversion of biodegradable material to a utilizable condition for improving and maintaining soil fertility. Manure helps to supply a wide range of nutrients that helps to improve the physical characteristics of soil, increase the water holding capacity of sandy soils while improving its structural stability. Good organic manure can be produced from waste material of various kinds such as cereal straw crop stubble, cotton stalk, groundnut husk, farm weeds and grasses, leaves, wood ash, raw vegetable material, etc. This needs to be fully decomposed before application to the soil.

Integration of nutrients by organic fertilization helps to bring about improvements in soil physical properties, moisture retention capacity and status of micronutrient and microbes. Various methods for integration of nutrient include farmyard manure, compost, coir pith, sewage sludge (an organic produce remaining after the treatment of sewage in sewage disposal plants used as fertilizer) sewage effluent (this is the liquid portion of the sewage), green manure, crop residues, non-edible oil cakes and bio-fertilizers. Thus, organic manures are the most important integral part of the integrated nutrient plant nutrient system.

F. Vermi-culture

If This is a compo sting technique which is currently generating a lot of interest to the farmers and has shown promising results.

Vermi-culture is the technique of producing compost from degradable organic matter through earthworms. Earthworms are grown and cultured in different kinds of waste material and used as bioreactors for converting biodegradable organic matter into rich biofertilizer called as vermi-compost. Useful species of earthworms for vermin-composting are Eisenia foetida, . Eudrilus eugineae, Perionyx arboricola. 

The earthworms take organic matter from the soil surface into their gut, grind the organic matter together With soil particles and leave their castings throughout the soil profile. These vermin-castings are rich in nutrients. Earthworms, through burrowing increase water holding capacity of the soil and also provide ideal aerobic conditions for bacterial growth as well as plant roots.

Earthworms help in recycling nutrients like N, P, K and can increase the soil fertility and thus crop yields. Vermi-compost contains nitrogen, phosphorus, potash in sufficient quantities, beneficial micro-organisms, earthworm cocoons, actinomycetes, micro-nutrients, all in available form. Earthworms can cast up to 1200 tonnes of soil per hectare per year by ingesting 2 to 30 times their body weight per day. Mulching and addition of organic fertilizers improves their population. Agricultural residue, animal manure, dairy and poultry waste, food industry waste, bio gas sludge can all be recycled to give vermin-compost. Earthworms keep the soil aerated, do not destroy roots and increase moisture and humus levels.

VI. Preventive Crop Protection

Crops are very often attacked by insects and other pests which reduce the yield and presentability of the products. It is now widely felt that the pesticides are no longer as effective as they used to be. Use of pesticide has led to the disturbances in the natural eco-system and the poisonous chemicals end up in ground water eventually having harmful environmental consequences. Therefore, the preventive principles for crop protection which must be kept in mind are mentioned here.

1. Knowledge of agricultural ecosystems

Farmers must know about the species of pests and beneficial insects, their biology, life cycle, stage of development of a plant when it is vulnerable to attack, host plants, predators and parasites which might be encouraged.

2. Mixed f'arming and diversification

This provides considerable preventive protection due to the multiplicity of the food sources. Mixed farming can also help in disorienting pests and help to maintain a higher permanent population of predators and parasites of pests.

3. Type of vegetation

An abundance of perennial growth such as bushes and trees encourage predator population which annuals do not.

4. Crop rotation

This is highly effective in controlling the pests which originate in the soil like nematodes, wireworms and cutworms. The interruption of the life cycle by introducing a non-host reduces spread of pests in subsequent cultivations.

5. Natural rhythms and optimum planting season

As, pest attack is associated with a particular stage of development of the host plant, hence, choosing the right time for sowing of a plantation keeps the infestation low.

6. Manuring and plant health

Under nourished plants are seen to be more susceptible to pests and diseases. Balanced manure and healthy organic soil results in strong resistance to pests and diseases.

7. Soil tillage

Soil tillage prevents pests which exist as larvae and pupae in soil or in crop residues. But this should be carefully weighed against its harmful effects such as destruction of humus and soil erosion.

8. Choice of variety

This involves breeding varieties which can resist pests and diseases.

9. Field hygiene

This is aimed at interfering the life cycle of pest and includes the removal of harvest residues of any infested material to prevent further development of pests.

VII. Eco-friendly Plants

Certain ecologically friendly plants that help to promote ecological balance are described here briefly.

1. Neem

Neem tree is commonly found in most parts of India, grows well in all soil types and all the parts of a neem tree, namely, bark, roots, sap water, leaves, flowers, seed and oil posses valuable properties.

a. As fertilizers

Neem cake contains about 5.5% nitrogen, 1 % phosphorus and 1.5% potash and is found to minimize the nitrogen loss, when mixed with nitrogenous fertilizer. Its application increases the nitrogen recovery in rice from 28% to 47.4 per cent.

b. As insecticide

As an insecticide neem is effective against different species of insects in India. It acts as an antifeedant, growth retarder, repellent, oviposition deterrent and toxicant.

Neem oil and neem seed kernel extract and neem cake extract control the brown plant hopper, green leaf hopper and leaf folder in rice and pod borer in pulses. Neem cake extract controls gallmidge and earhead bugs. In cotton, application of neem oil decreases the incidence of white fly, while neem cake controls stem weevil. Neem seed kernel extract mixed with grain protects the grain from storage pests. Seed treatment with neem oil checks multiplication of stored grain pests, acting as ovipositional deterrent. It does not affect the seed germination or leave any residual effect.

c. As fungicide

Spraying of neem oil or neem seed kernel extract controls the leaf sheath diseases. Neem oil application controls the red leaf spot diseases in rice, powdery mildew disease in sugarcane and rust disease in groundnut. Neem cake applied to soybean crop reduces the incidence of root rot. Spraying neem kernel extract controls the spread of tungro virus disease in rice by reducing the green leaf hopper population.

d. As fodder

Neem leaves possess good fodder value as they contain high protein with low cellulose content. Neem cakes are used as animal feed and its ripened fruits are eaten by the goal" and sheep.

e. As amendment

Application of neem leaves is found to be useful. in alkaline soil reclamation and they are also the cheapest source of amendment for problem soils.

2. Coconut palm

It has been recognized that the coconut holding can be converted into viable agro-ecosystems. This can be supported by the following facts.

i. In coconut holdings where the palms are optionally spaced, there is enough space for accommodating other crops.

ii. A coconut based agro-ecosystem can reduce the run-off and soil erosion as the soil surface in the vicinity of the trees is covered by accumulated leaf litter forming an organic mulch.

iii. They act as effective barriers against wind erosion and

sand dune formation.

iv. Abundant supply of organic matter on the soil surface stimulates natural diversity 'of soil life. Earthworms multiply, tree roots harbour useful organisms and encourage beneficial microbial activities.

v. Integrating the livestock component would help in recycling the organic wastes and their conversion into organic manure.

vi. Coir pith is a valuable organic material for composting and has been found useful in ameliorating saline and alkaline soils.

vii. Weed growth is suppressed under the plant material on the soil surface. The accumulated debris on decomposition augments the organic matter status of the soil leading to effective weed control and improves water holding capacity.

viii. Coconut palm is adaptive to problem soils and has been successfully tried in low lying and sulphate soils.

3. Jatropha

Jatropha is well adopted to arid and semi-arid conditions and has low moisture demand and is a profitable crop. 

i. It has been found that Jatropha oil from seed can be used as a substitute for kerosene. Smoke of the soil is odourless and non-pungent.

ii. Gas obtained from Jatropha oil cake has no environmental hazard and can be used as fuel for jeeps, tractors, pump sets, etc.

iii. Jatropha provides protective soiI cover at a faster pace and at a cheaper rate.

iv. Revegetation of barren and denuded hills with Jatropha plants combat environmental pollution.

v. Jatropha oil cake is an environmentally feasible organic fertilizer.

An unending list of eo-friendly plants including medicinal and aromatic plants etc. is there from which we get botanical pesticides.

VIII. Integrated Farming Systems

Integrated farming systems include a mix of crop, livestock, poultry, fishery, and tree-culture, etc. and can help ensure self sufficiency in farmers food requirement, increase incomes, provide increased employment opportunities and also help in effective recycling of farm residue and wastes.

1. Agro-pisciculture

The concern for sustainability has generated interest in integrated farming systems. Agro-Pisciculture, that is, integration of pond fish culture with crop and livestock production could help increase food production and arrest declining soil fertility. Integration results in synergy, offers recycling and reduces waste. It has been proven that pond fish culture in small farms is profitable only when fish ponds are integrated with crop and livestock production. Fish in the pond may feed either on crop by-products like cereal bran, on vegetable trimmings and on small plants and micro-flora and fauna that are encouraged to grow in the nutrient enriched water.

Water stored in the pond can be used to water crops and extend their growing period into the dry season; availability of pond water may even permit a second crop of short season crops to be harvested. When fish are harvested and the pond is drained, nutrient rich mud in the pond can be used on crop land. This increases yields bringing more income, an enriched diet and more fertile soils.

2. Pond based horticulture

In India, the horticulturists are advocating a combination of different farming systems like horticulture, animal husbandry, pisciculture, apiary, and mushroom cultivation in an integrated manner in rice grown coastal areas.

The system suggested, involves digging trenches on two sides of a rice field and cultivating fish, shrimps, prawn and ducks. Fish can feed on rice bran, weeds, while leaves of fruits trees provide food for cattle, cattle manure can enrich the soil.

Water from trenches can be used for irrigating crops. Trench mud is also a good source of nutrients. Rice straw acts as good mulch for soil moisture conservation and provides nutrients to cattle and poultry.

3. Integrated agro-forestry systems

Integrated agro-forestry system involves the use of multi-purpose trees including nitrogen fixing trees and shrubs and fruit trees along with the crops and pasture in different cultivated, marginal, sub-marginal and other waste lands have significant importance.

The common agro- forestry systems in India can be categorised as-

i. Agri-silviculture -i.e., crops + trees;

ii. Silvipasture -i.e., trees + pasture + animals;

iii. Agri-horticulture -i.e., crops + fruit trees;

iv. Agri-silvipasture -i.e., crops + trees + pasture + animals;

v. Hortipasture -i.e., fruit trees + pasture + animals;

vi Agro-hortisilviculture -i.e., crops + fruit tree + multipurpose tree species.

vii Agri-pisci -silviculture -ie., crops + fish + trees;

viii Silvi-apiculture -ie., trees + honey bees;

ix. Pisci-silviculture -i.e., fish + trees and 

x. Homestead agro-forestry -ie., multiple combination of various components.

Hence, adoption of various agroforestry systems will help the farmers make agriculture as sustainable and also improve their economic conditions.

IX. Conclusion

Agriculture is rarely defined, partly because people already consider that they know what it is about. It may be defined as an activity of man that is aimed at production of food, fibre and other materials required by controlled use of plant and animal. Natural farming is a traditional form of agricultural practices popularly associated with a back to nature movement which does not accept the modem agricultural methods. It is better said to be as low-input farming, which is a serious and growing effort to reduce dependence on inorganic fertilizers and chemical controls without drastically reducing the agricultural industry's capacity to feed the world's growing population.

Hence, the main objective of natural farming is to make maximum possible use of natural resources, thereby, avoiding the use of chemicals liable to kill or reduce the activity of beneficial soil organisms and avoiding direct feeding of land with soluble minerals.
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