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Preface

Shifting cultivation is a type of temporary farming practice in which forest areas are cleared by felling and burning the vegetation, and cultivating some selected crops such as tubers, vegetables and pulses for a small period of few years. When certain area loses its fertility, a new area is recovered and this process continues. This is a very unremunerative and destructive type of farming and calls for urgent solution in a country like India where forest area is already below the world average. This booklet describes some of the major aspects of shifting cultivation and suggest some alternatives to arrest this problem.

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

I. Introduction

Shifting cultivation in the history of civilization is regarded as the first step in transition from food gathering and hunting to food production. The system is known by several names such as 'Podu' and 'Jhurning' in India, 'Kalingn' in Philippines, 'Chena' in Sri Lanka, 'Lua' in Vietnam, 'Milpa' in Mexico, 'Conway', 'Troza', 'Monte' and 'Cadong' in Indonesia. This slash and burn form of agriculture is still practiced in India(North-Eastern Hill Region, Andhra Pradesh, Bihar, Madhya Pradesh and Orissa), Amazon basin, South America, highland area of Manchuria, Korea and South-West China, Philippines, Malaysia, Burma and Sri Lanka. At present, nearly 30% of the world's exploitable soils are under shifting cultivation and responsible for meeting the food requirement of about 8 % of the world's population. In India, about two million people cultivate nearly 11 m ha of land under this practice. Majority of these people live in North-Eastern Hill Region.

ll. Features of Shifting Cultivation

The main features of the shifting cultivation are the following. 

1. Selection of site on the hill slope

The villagers headed by the elders decide which site should be chosen for the shifting cultivation for that year. The area chosen depends on the number of families going to be involved in the cultivation. This is usually done at the beginning of the year around first part of January.

2. Clearing of the site

All the able bodied members of the village whether female or male will join together to clear the jungle by slashing all the vegetation and leave it for drying.

3. Burning of the cut vegetation

The dried up vegetation is set fire on an auspicious day preferably during the night. In this process, only men will be involved.

4. Allocation of the plot to each family

The whole cleared land is divided among the families depending on the size of the family and its need.

5. Preparation of the land for sowing

Each family will be responsible for the immediate preparation of the land for sowing the crops. Sometimes a few families join together and help each other to do the works.

6. Sowing of a mixed crop

Seeds of a number of crops such as maize, rice, jowar, bajra, ragi, pigeon pea, cassava, yam, sweet potato, ginger, cotton, tobacco, chillies, sesamum, cucurbits and other vegetables, etc. are mixed together and broadcast or dibbled at random on the field in the beginning of monsoon which is usually at the end of Mayor beginning of June.

7. Continuous interculture

After sowing of the crop, within a week time the seeds will germinate. From that time onwards at least some members of the families will be going to the plot and doing various kinds of intercultural operations such as weeding, small scale transplanting, training of creeping crops, etc.

8. Guarding the crops

Once the flowering and fruiting of the crops begin they have to be guarded day and night from the wild animals and birds. For this some members of the family will always remain in the field day and night till the harvest is over.

9. Harvesting

Since different crops are sown together and their maturity period varies. harvesting of the crops, therefore, will be at different times. Almost everyday something or other may be harvested though the yield will be very little. Harvesting is generally started from the end of August and continued till the end of October or beginning of December.

10. Very poor yield

The yield of the individual crops or the yield per hectare is very low, sometimes, as low as few kilograms per hectare. Studies have shown in North-East and Orissa that for a nine month's work the people hardly get food for three months.

11. Excessive soil erosion

As a result of the slash and burn practice, the hill slope which is under dense vegetative cover gets exposed to rain and water erosion. Even though many claim that the shifting is done without stirring the soil much but the degree of slope is such that the soil cannot be protected from the erosion.

12. No use of power

In the shifting cultivation no animal or other source of power is used except the raw human labour.

13. No modern inputs are used

In the shifting cultivation no fertilizers or manures are applied, neither any high yielding varieties of seeds are used, mostly the local seeds are used. Similarly no pesticides or insecticides are used for plant protection in this type of farming system. The crop entirely depends on the rainfall for its moisture requirement. Obviously the land being on the hill slope, no farm machinery can be used.

14. Rotation of fields

A jhum field is cultivated usually for one year or two years. After that they go over to another site and again after one or two years to a third site and so on so forth till they come to the first site after few years. This is called the jhum cycle. Depending on the availability of the land the jhum cycle ranges from 3-30 years.

15. Poor regeneration

The jhum fields rarely get back to the original state. The original physical and chemical properties of the soil will not be regained, unless a rest period of 30-40 years is provided. Such long jhum cycle at present is never in practice. Hence the jbum fields are constantly degenerating.

16. Destruction of valuable flora and fauna

In the process of slash and burn all the flora and fauna are extinguished into ashes. Often very precious and rare species of plants and animals are lost along with millions of microorganisms in the burning process of jungle.

17. Use of simple implements

Shifting cultivation hardly uses any implements except a small hand hoe or a khurpi. Hence no development of implements to alleviate the drudgery of human labour used.

18. Non development of ' draft animals

Since no animal power is used in jhum cultivation, there is no scope for development of draft animals.

19. Dehumanising labour

Usually it takes one to three hours to go to the jhum fields and an equal time to return. The distance has to be covered on foot going up and down along the steep slopes. This itself is very strenuous. Besides they have to work in the most adverse conditions of climate (rain, sun, cold, beat) and under poorly nourishment. It is observed that after a jhum cultivation period the people become poorer economically and weaker physically,

20. Wastefully labour Intensive

Jhum cultivation is so labour intensive that nothing can really be remunerative, The human energy used is never accounted. Therefore it is wasted and people if they get an opportunity to do some other job they gladly accept it leaving the shifting cultivation. 'The people do it because they have no other ways to survive and also they are cultllra1ly so bound.

21. Create ecological Imbalance

Slashing and burning of virgin forests create an unbridgeable gap in the ecological balance. The virgin forests destroyed can never be replaced along with its original ecosystem, consequently the water resources dry up, the soil loses its fertility and the macro and micro flora and fauna disappear, Moreover the stability of the ecosystem is irrevocably disturbed.

III. Perspectives for Alternatives

Before we discuss the real alternatives for shifting cultivation we need to take into consideration the nature and especially the topography of the jhum field. It is on the hill slope and is a highly unstable land due to high chance of soil erosion. Soil being the storehouse of moisture and the plant nutrients; it is very essential to preserve it at any cost if one wants to have a stable agriculture. Because by preserving the moisture and the nutrients we can ensure the crop growth and a stable income. The following are the important areas where we must give attention before we actually adopt any alternatives to shifting cultivation,

1. Permanent farm land

The first and foremost aspect to be considered in searching for a viable alternative for shifting cultivation is to settle the agriculture on a given land permanently and avoiding constant shifting from plot to plot. By this a lot of unproductive labour such as clearing and burning of the jungle, dividing and plotting of the land, making of path to the jhum field, clearing of debris after the burning etc. can be avoided and the same can be used for productive purposes. Each family should be allotted with a minimum area of land to cultivate and to sustain their living and earning to meet all their requirements.

2. Permanent soil conservation

A permanently cultivated land can never be productive uniformly unless the soil in it is preserved and the fertility of the soil is maintained. Depending on the slope, the soil type, the climate, rainfall and variation in temperature during the year, various soil conservation methods are practiced. Most of these techniques consists of building contour structures which are mechanical, agronomic and biological. For more details on soil conservation refer to Booklet Nos.47 & 126 which describe all the methods of soil conservation. 

3. Water conservation

Though soil conservation necessarily includes water conservation, certain special practices are to be resorted to conserve as much water as possible in the permanent agricultural land. The principle is that all the rain water that falls on the area of the farm land should be allowed to sulk in the same land. This is done by contour trenches, catch pits, bunds, terracing, naira bunding, mulching, check basins, etc. Wherever possible consciously preserve the rain water. If there is water coming into the farm land other than the rain water such as streams, springs or drainage from the upper areas, store it as much as possible and as much as needed in different locations in the land and the surplus should be drained out without causing any erosion of the soil. For this appropriate drainage systems should be constructed using the suitable materials. Under average rainfall (100 cm) conditions about 30,000 to 40,000 cub. ft. of water can be stored in one acre which is quite sufficient for taking, two crops easily. But additional storage facilities such as check dams, ponds, catch pits, trenches and nallas bunding are established1n the land then a third crop can be taken easily. To establish all these water conservation methods the unproductive labour of one or two years of jhum cultivation is required. After that the family need only to do the recurring labour for the cropping and the surplus labour can be  used for any other productive purposes to augment their income.

4. Permanent structuring of the land

The given land is permanently structured and set for cultivation for perennial and seasonal crops. One of the ways of setting the land permanent is to follow the slopping agricultural land technology, details of which are given in the Booklet No. 260. It mainly consists in establishing two lines of trees at a distance of about 3 to 4 ft apart in contour line. The distance between such rows of trees will vary depending upon the degree of slope. The greater the slope, the lesser will be distance between the rows of trees and vice versa. The space between two lines of tree is used to pile up the stones and any other unwanted things from the field. In the course of time these two rows of trees with the stones etc. in the middle will form a contour wall or bund supporting the soil on the upper side of it. Thus the slope is divided by these rows of tree into different plots. These plots are cultivated with perennial and seasonal crops. By constant cultivation of seasonal crops the plot becomes slowly levelled and the slope constantly decreases.

Permanent structuring of the land also includes paths, drainages, and irrigation channels or any other permanent structures that are required in the farm. On slopping land, a well laid out path is very important for easy movement of the people, animals and equipments.

Permanent establishment of the land also implies allotting land for the permanent land use pattern. For example, the land with stones and poor soil can be placed under perennial forestry or for farm houses. The upper most part of the land should be placed under perennial trees which will act as a store house for the water which will slowly seep down and supply the land with moisture. Similarly any uncultivable land should be placed under perennial trees including fruit trees. Use only leveled or less sloppy land for seasonal cultivation. The boundary of the land and the bonds inside the land should be planted with trees for timber, wood or fodder depending on the need of the owner.

Wherever possible establish agro forestry are farm forestry. For details of agro forestry consult Booklet No.138 and for farm forestry Booklet No.257. The boundary should be planted with trees which are not eaten by the cattle and goat. Regular pruning and training of these trees will prevent harmful shading of the crops cultivated seasonally or perennially.

A permanently set farm will be a permanent asset which will give regular income to the farmer. For a sufficient income the land area should be big enough to support all the people who are depending on that piece of land. Such permanently set farm should never be divided under any circumstances or else it will become non-viable and unproductive. Subsequent families should either go for another piece of land or go for non-agricultural occupations.

5. Establishment of perennial crops

In the jhum fields only the seasonal food crops are being cultivated which, if at all a harvest is obtained help the people only to survive. But the fact is that the people who engage in jhum cultivation do not even get enough for their own survival let alone for their cash requirements to purchase non food items. Hence large majority of the people migrate to the nearby towns and cities to get employed as casual labourers and get ill-treated and exploited. Therefore, it is necessary to include well selected perennial crops along with the seasonal crops to meet their ever increasing cash requirement. These crops may be fruit trees, plantation crops, fire wood, wild tree crops, oilseed or nuts crops, spices and condiments or fodder crops. These crops are planted in proper design so that 'maximum utilization of land area is achieved. At the Same time, sufficient area is left for the seasonal crops.

6. Multiple cropping

There are various kinds of multiple croppings which are explained in the Booklet No. 136. Here the multiple cropping systems only with different canopy size are explained. Multiple cropping with different canopy size maximizes the horizontal utilization of the land, while the one with different canopy heights maximizes the vertical space utilization of the land. In this arrangement perennial or seasonal crops are included depending on the need of the farmer and the feasibility of the particular type of cropping pattern.

The philosophy of multiple cropping is that of maximum crop production per unit area of land with minimum soil deterioration. This philosophy is mainly based on the concepts of soil management. It is an ideal farming system as an alternative to shifting cultivation because when the fallow period become too short for the effective biological replenishment of the depleted nutrients in the soil, shifting cultivation becomes a very destructive practice. Thus as population pressure increases and land resources become limited, cropping patterns must be devised that allow for continuous crop production without the accompanying soil deterioration.

Intercropping, relay cropping, sequential cropping, double cropping, tripple cropping, ratoon cropping, etc. should be practiced. Intercropping is a system of cropping in which two or more crops are grown simultaneously in rows in a definite pattern. Relay cropping is the practice of planting successive crops on the same soil in the same season. Sequential cropping refers to the growing of two or more crops in sequence on the same field within the same year. Under this system when two crops are taken it is called double cropping and when three crops are taken it is called tripple cropping and if four crops are taken it is called quadruple cropping. Ratoon cropping is a practice taking a second crop from the harvested crop (cut stems of which give forth new shoots). Thus, multiple cropping is an integrated system of land use in which a variety of crops are cultivated using the horizontal and vertical space to the maximum.

7. Crop rotations

Seasonal crop rotations between the cereal and pulse crops should be practiced so that the soil fertility is maintained. In general a soil exhaustive crop should be followed by soil enriching crop.

8. Mulching and organic matter recycling

As far as possible all the biomass generated in the farm should be recycled in one form or other. This is easily done by mulching with weeds and crop residues. Mulching also helps in the control of weeds and maintenance of moisture in the soil.

IV. Cropping Systems

The cropping systems as an alternative to shifting cultivation vary with each farm and each person according to his preferences and needs. Often marketing pattern has a great role to play in the choice of cropping system the following are some of the possible cropping systems that can be established as alternatives to shifting cultivation. These cropping systems can be mainly based on two types of crops viz. seasonal crop based and perennial crop based.

A. Seasonal crops based cropping system

Where the owner of the land is in need of food crops such as cereals, tubers, millets and pulses the main crops taken in the field  will be the seasonal crops. Hence he has to set his farm accordingly. This implies he should go for more land development such as leveling, bunding, terracing, etc. Only after ensuring proper soil and water conservation he can go for seasonal crops and continue with seasonal crop based cropping system. In this cropping system fruit trees, forestry, plantation crops and other perennial crops are included as subsidiary income crops or secondary crops. Seasonal crop based cropping system is further classified into a number of cropping systems.

1. Rice based cropping system

Rice is taken as the main crop and all other crops subsidiary to it.

2. Maize based cropping system

Maize is cultivated as the main crop and all other crops are subsidiary to it.

3. Wheat based cropping system

Obviously wheat becomes the main crop in this system. 

4. Millet based cropping system

Certain areas are suitable for millet cultivation and the farmers select millet as their main crop in these areas.

5. Sugarcane based cropping system

Where there is adequate irrigation and marketing facilities for sugarcane, the farmer should be advised to select sugarcane as the main crop.

6. Cotton based cropping system

Cotton being a cash crop can be used as main crop for the areas suitable for its cultivation. 

7. Oilseed based cropping system

Anyone of the seasonal oilseed crops can be cultivated as the main crop and all others are cultivated as the secondary crops. 

8. Pulses based cropping system

Anyone of the pulses is selected as the main crop and depending on the situation and need. some other crops are also selected as secondary crops.

9. Seasonal spices based

Anyone of the seasonal spices is cultivated as the main crop and other crops are selected as the secondary crops.

10. Fodder crop based

In areas where animal husbandry is a prevalent practice. Fodder crops based cropping system is adopted.

11. Vegetable crop based

Where marketing facility for the vegetables is available, there vegetable based cropping system will be very profitable. Even among the vegetables one can have selected kinds and varieties.

B. Perennial crops based cropping systems

Just as any seasonal crops are selected as the main crop of a cropping system, the perennial crops are also selected as the base of the cropping system. Such perennial crops are planted in well planned permanent land use design and all other crops are subsidiary to it. Some of the main perennial crop based cropping systems are as follows.

1. Fruit trees based

Anyone of the fruit crop depending on the need and the marketing facilities is chosen and cultivated on a permanent basis. The fruit crops may be temperate. tropical or subtropical depending on the climatic conditions of the place. Using the vertical and horizontal spacing properly one can have a variety of cropping design with perennial fruit crops. Thus several short distance crops can be accommodated in between long distance crop. For example, between two mango, jackfruit, coconut, jamun or any other long distance (about 30 to 36 ft) trees, medium distance (15 to 18 ft) trees such as lime, orange, pomegranate, guava, custard apple, kinnow, sweet orange, etc. can be planted either in one line direction or in two way direction. Even among the medium tree rows some crops such as pineapple, banana and papaya can be cultivated without any problem to get maximum profit from the cropping system.

Where there is need for cultivating seasonal crops along with the perennial crops it is better to plant the fruit trees a long the contour lines at a proper distance to get plots of suitable size for the cultivation of seasonal crops.

2. Plantation crops

Select any of the plantation crops as the base of the cropping system. Obviously the selection depends on the climate, market and other factors. These plantation crops can be planted in contour lines or contour strip cropping leaving sufficient space for the seasonal crops if they are to be incorporated. For more details consult booklets on plantation crops such as areca nut palm, cocoa, cinchona, coconut, coffee, rubber, tea, etc.

3. Trees

Trees whether for timber or fire wood can be planted in the cropping land on the boundaries, on the bunds of plots inside the cropping land, on contour bunds and on the uncultivable portions of the land. They are planted in such a way that sufficient area is left in between for seasonal crops.

4. Other perennial crops

There are some other perennial crops such as mahua, tamarind, pine, etc. which can be cultivated as the main crop and other crops as subsidiary ones.

V. Models of Perennial Crop Based Cropping Systems

For the readers it may be difficult to visual while reading this booklet to visualize various cropping systems based on perennial crops. Hence the most common ones are presented here.

1. Coconut based

In coconut based cropping system coconut trees are planted at a distance of 33 ft. both ways or in contour lines of 33ft. distance. On the line between coconut trees we can plant medium sized trees such lime, guava, pomegranate, sweet orange, etc. The distances, then will be one ft. again on the same line between coconut and medium sized trees we can plant papaya, banana, etc. pineapple, etc. So we get in a single line coconut, lime/guava etc., papaya, banana, pineapple/ yam. The strip of 33 ft. wide is used for seasonal cropping.

2. Mango based

In mango based cropping system mango is the main crop leaving space for other medium sized fruit trees as well as seasonal crops.

3. Fodder tree based

In a farm, animal rearing is a major undertaking. Fodder trees are planted in lakes or strips in contour leaving sufficient strips of land for cultivation of seasonal food or cash crops.

3. Mahua based

Mahua trees are planted at 40 to 50 ft distance between line. The strips in between rows of mahua are cultivated as usual. 

4. Neem tree based

Neem tree is gaining great importance for it oil and for the oilcake, besides its leaves, bark and wood. Neem can be planted at a distance of 35 to 40 ft. 

5. Jackfruit based

Jackfruit tree, though not so valued by people is an excellent tree for multiple cropping. It is a fodder tree also. It can withstand hard pruning. The fruits are used as vegetable. The wood is excellent for furniture. They can be planted at a distance of 35-40 ft.

6. Drumstick tree

Drumstick tree is useful for its fruits, leaves and flowers. Since they have very small leaves they do not shade the other crops. They can be planted in lines of 30-36 ft. apart leaving strips for other crops.

7. Pine based

In the high hills pine is a good tree for perennial alternative cropping. They should be planted in contour lines or narrow strips 30-40 ft. apart and with a plant to plant distance of l0-12 ft.

8. Tree beans

Tree beans is a leguminous tree commonly found in north-east especially in Manipur. The tender pods are used as vegetable. They look like gulmohar trees.

9. Eucalyptus based

Contrary to the popular belief eucalyptus can be grown in cropping field in lines or strips. 

Similarly aonla, tamarind, pear, apple, peaches, plum and oranges can also be used as main crop and all others as subsidiary crop. One can chose any perennial tree as a base crop. What has to ensure first is to leave sufficient space for other crops. Secondly, plant them in contour lines on the slopes.

VI Conclusion

A number of examples and suggestions are given in this booklet as alternatives to shifting cultivation. Each one can still further improvise equally good or better ones depending on their situation. 

Alternatives to shifting cultivation are more of a sociological and existential need than technical. If we want the people who are doing shifting cultivation to have a decent human living and to develop themselves into full human beings, we have to change them from the shifting cultivation to permanently structured and properly planned land use. Otherwise, they will remain as poor and exploited and live a vegetative life i.e. merely exist as casual labourers. Suitable alternatives for shifting cultivation can be established by following the principles enumerated and adopting a suitable multiple cropping system. intimately it is also required to protect the environment and to maintain the natural resources of the nation.
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