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CHAPTER-I

INTRODUCTION

Agriculture forms the backbone of the Indian economy and despite concerted industrialisation in the last five decades, agriculture occupies a place of pride. Being the largest industry in the country, agriculture provides employment to around 65 percent of the total work force in the country. The significance of agriculture in the national economy can be best explained by considering the role of agriculture under different heads.


Figures provided by the Central Statistical Organisation reveals that between 1950-51 to 1960-61, the share of agriculture in GDP has been in the range of 55 to 52 percent, though it was declining, but as the process of industrialization and economic growth gathered momentum, the share of agriculture indicated a sharp decline and reached a level of 26 percent in 2000-01(Dutt, et.al.,2003).


Achievement of self-sufficiency in foodgrains has been one of the principal objectives of various five years plans in India. Foodgrains production increased at an annual rate of 3.6 percent during the seventh five-year plan. Increase in foodgrains production, India had to resort the import of foodgrains in sizable quantities from time to time to feed its growing population and to maintain buffer stocks.


In India, still there exist a large gap between actual and potential level in the fertiliser use. Lowering the price of fertiliser to the consumers through subsidization or increasing the product price, induce the use of fertiliser in the short –run. The policies are alternatives from the point of their competition for the scarce budgetary resources of the government and their relative distributional and inflationary implications. The planners and policy makers are quite of in dilemma to choose from the “price support and fertliser subsidy” policies for stepping up foodgrains production in general and wheat and rice in particular so as to meet the food requirement of growing population. These two crops: (i) occupy the first two places among cereals in respect of area and production in the country; (ii) These crops are covered under the price support programmes; (iii) These two cereals are imported and exported from time to time and (iv) They account fro less than two-third of the fertliser used in the country.

India has witnessed spectacular progress in wheat production and is the second largest producer of wheat next to china. With an area of around 11 percent under wheat in the world, India contributes 12 percent to the world wheat basket. China is the largest producer of wheat with 13 percent of the area and 19 percent of the total world produce and the world wheat production is 570 million tonnes.

Wheat production in India has increased over nine-fold from the level of about 6 million tonnes in 1950-51 to about 55 million tonnes in 1990-91. The growth was particularly spectacular after the introduction of high–yielding dwarf varieties during mid-sixties when production increased by 4.5 times from the level of 12.26 million tonnes in 1964-65 to 55 million tonnes in 1990-91 whereas it just doubled in the first fifteen years of planned development i.e., 1950-51 to 1964-65. The technological diffusion in wheat cultivation has significantly accelerated the rate of growth of productivity of wheat crop in the post-green revolution period which was observed as 3.16 percent per annum during the period 1967-68 to 1990-91 as compared to 1,27 percent per annum during 1950-51 to 1964-65. The level of adoption of new technology as reflected in the intensity of fertliser use, irrigated area and area under high yielding varieties (HYV’s) in major wheat growing states of India 

The one percent annual genetic gain in productivity during the last 25 years was due to newer generations of high yielding wheat’s. The demand for wheat is expected to be 109 million tonnes by the year 2020 due to ever increasing population growth of the country. (Nagarajan, et.al.,2003).

Wheat is the staple food of millions of people. It is also an important part of the daily diet of many millions more. Only rice challenges wheat for the title of most important foodgrains in the world.

The development of civilization may be directly connected to the cultivation of wheat. It is believed that wheat developed from a type of wild grass native to the arid land of Asia Minor. Cultivation of wheat is thought to have originated from the Euphrates valley as nearly as 10,000 B.C., making it one of the world’s oldest cereal crops. Wheat played such a dominant role in the Roman Empire that at the time it was often referred to as a “wheat empire”.

Bread wheat’s did not appear until about 3,000 to 4,000 B.C. Anthropologists’ speculate that primitive man first chewed the raw wheat kernel before he learned to pound it into flour and mix it with water to make porridge. About 10,000 years before Christ man first started eating crude form of flat bread-a baked combination of flour and water (Singh, et.al.,2003).

The number of wheat varieties exceeds any other seed-bearing plant. There are two general types of wheat –winter and spring-reflecting the time of year the seed is planted.

Wheat, which can be produced in a wide range of climate and soil conditions, grow in area far north as the artic circle and as far south as the equator. The production of wheat is so widespread that it is being harvested somewhere in the world in any given month. But wheat grows best in regions having temperate climates with rainfall between 12 and 36 inches per year.

The staged of life of the wheat plant vary some what depending upon the variety being grown.

Planting of winter wheat usually occurs in September or early October when the soil has sufficient moisture to germinate the seed. The germinated seed lies dormant during the winter. Spring wheat is planted as early in the spring as temperatures allow.

The winter wheat plant resumes its growth in the spring. The head of the wheat plant, which contains the kernels, develops at he tip of the stem. The stem grows rapidly, pushing the head up and out of the top leaf sheath.

Farmers usually harvest the crop once the kernels have dried to 15 percent moisture or less. Harvesting of winter wheat starts in May and usually is completed by late July. Harvesting of spring wheat begins in late July and is completed by late august.

Hard wheat’s contain more protein (11 to 18 percent) soft wheat’s (8 to 11 percent). Hard wheat’s also contain more gluten. These different quality factors make each class of wheat desirable for specific but different foods.

World wheat production had increased at a rate of 3.3 percent per year between 1949 and 1978. Increases at the start of this period were due to both an expansion of production area and increases per acre yields. In the 1960’s, increased yields from improved varieties and a greatly expanded use of irrigation, pesticides and fertilisers took on greater importance in sustaining the high rate of growth in world wheat production. The impact of new production technologies was so significant that their widespread adoption during this period became known as “ green revolution”.

Rate of increase in world wheat production slowed to 1.5 percent per year between 1982 and 1991.china maintained its rate of increase in production of 2.6 percent per year and became the world’s largest wheat producer. The top of wheat producing nations are china, India, Russia, united states, France, Germany, Ukraine, Pakistan, Australia, turkey, united kingdom, Canada, Argentina, Kazakhstan, Poland. The world wheat market is enormous annual global consumption is in excess of 550 million tonnes (20 billion bushels). Approximately two-third of the wheat produced in the world is used for human food and about one sixth if used for livestock feed. The Chinese consume 180 pounds of the flour per person every year, mostly in the form of noodles. Some nations have much higher annual per capita wheat flour consumption, such as Israel at 294 pounds, France at 241 pounds, Egypt at 384 pounds and Algeria at 441 pounds.

Health professionals recommend that more than 55 percent of a daily caloric consumption should be in the form of low-fat carbohydrates such as bread, cereal and pasta, all wheat based.

When supplies of a commodity are excessive, prices decline. When demand for the commodity increases, so does the price. Companies invest from five percent to seven percent of their gross revenues to product promotion.

Individually, wheat farmers have little impact on demand, but putting all the heads together can make significant differences in product demand and market price. And that leads to the ultimate goal of the improved income for wheat producers. Market opportunities are influenced by a country’s stage of economic development. Therefore, wheat consumption should not be looked upon as a constant for any particular region or country. In a free market environment, increase in income of the poorest consumers generally results n a greater consumption of wheat for food. As consumer income increases wheat is gradually replaced more expensive foods, particularly meat. In India, over 80 percent of the wheat produced in the country is consumed in the form of chapattis and its culinary variations.

As a result of HYV’s, India maintained a buffer stock of 50 million tonnes of wheat. In 2001-2002, India exported 2.37 million tonnes of wheat to other countries indicated the demand for Indian wheat in abroad.

Indian cultivators have been benefited due to “modern technology” which had resulted in increase in productivity per hectare in agriculture in general and of wheat and rice on the one hand and on the other hand the government had also frequently raised the procurement prices. Besides, the government had also granted subsidies on farm inputs, which rose from Rs.66 crores to Rs.1312 crores during the last decades. Further more, the availability of institutional credit at concessional interest rates also augments the farm incomes. The government intervention in agriculture through procurement policies, subsidization of farm inputs and supply of cheap credit had contributed to the agricultural prosperity of farmers. Therefore, with the above background an appropriate analysis it was undertaken to measure the growth and instability of wheat cultivation in the selected states of India covering nine states namely Bihar, Gujarat, Haryana, Madhya Pradesh, Maharastra, Rajasthan, Punjab, Uttar Pradesh and West Bengal with the following objectives:

1. To examine the trends in area, production, productivity and rainfall of wheat crop in major selected wheat growing states and in India.

2. To analyse the growth rate of wheat in selected wheat-growing states in India.

3. To find out the extent of instability of wheat crop in terms in area, production and productivity in selected wheat-growing states in India.

4. Estimate the contribution of area and productivity in wheat production.

CHAPTER-II

REVIEW OF LITERATURE


The review of literature pertaining the present study on the “ Growth and Instability of Wheat Cultivation in Selected States in India (1985-86 to 2000-01) : An Economic Analysis” is briefly reviewed in this chapter on the following heads:

A. Agriculture and economic development.

B. Agricultural policy.

C. Studies related to wheat.

D. Other related studies.

A. AGRICULTURE AND ECONOMIC DEVELOPMENT:


The contribution of agriculture to economic development lies in: (i) providing more food to the rapidly expanding population; (ii) increasing the demand for industrial products and thus necessitating the expansion of the secondary and tertiary sectors; (iii) providing additional foreign exchange earnings for the import of capital goods for development through increased agricultural exports; (iv) increasing rural incomes to be mobilized by the state; (v) providing productive employment; and (vi) improving the welfare of the rural people.  

In Less Developed Countries (LDC’s) food production dominates the agricultural sector. When output expands with increased productivity, it increases the income of the farmers.  Rise in per capita income leads to substantial rise in the demand for food.  In such economies, the income elasticity of demand for food is very high.  It usually ranges between 0.6 and 0.8 per cent.  Moreover, the increase in the growth rate of population due to a rapid decline in the mortality rates and slow reduction in fertility rates tends to raise further the demand for food.  Besides, the demand for food increases with the expansion of population in towns and industrial areas.  Taking these factors into consideration, the increase in farm output should be at a higher rate than the rate of increase of food demand.  In a situation where the increased production of agricultural commodities lags behind the growth in demand for them, there will be a substantial rise in food prices.  To offset domestic shortage and prevent rise in prices, food may be imported from abroad but it can be at the cost of capital goods needed for development.  The state may also introduce price controls, rationing and compulsory food collection.  All this emphasizes the importance of increase in food production in Less Developed Countries.
A rise in rural purchasing power, as a result of the increased agricultural surplus, is a great stimulus to industrial development. The market for manufactured goods is very small in an underdeveloped country where peasants, farm labourers and their families, comprising typically two-thirds or four-fifths of the population, are too poor to buy any factory goods in addition to whatever little they already buy.  There is lack of real purchasing power reflecting the low productivity in agriculture. The basic problem thus is low investment- returns caused by the small size of the market. Increased rural purchasing power caused by expansion of agricultural output and productivity will tend to raise the demand for manufactured goods and extend the size of the market. This will lead to the expansion of the industrial sector. Moreover, the demand for such inputs as fertilizers, better tools, implements, tractors, irrigation facilities in the agricultural sectors will lead to the greater expansion of the industrial sector.  Besides, the means of transport and communications will expand when the agricultural surplus is to be transported to urban areas and manufactured goods to the rural areas. The long-run effect of the expansion of the secondary and tertiary sectors will be towards higher profits in them whether they are operated in the private or the public sector. These profits will tend to increase the rate of capital formation through their reinvestment. This is what Kuznets calls the “market contribution” of agriculture when it trades with others.

Underdeveloped countries mostly specialize in the production of a few agricultural goods for exports. As output and productivity of the exportable goods expand, their exports increase and result in larger foreign exchange earnings. Thus agricultural surplus leads to capital formation when capital goods are imported with this foreign exchange. As development gains momentum due to industrialization, the proportion of agricultural exports in country’s total exports is likely to fall, as they are needed in larger quantities for domestic production of imported articles. Such articles are import substitutes and conserve foreign exchange. Similarly, increased marketed surplus of foodgrains leads to a net saving of foreign exchange, as the economy tries to achieve the goal of “self-sufficiency” in food production.  Larger production of food and export crops not only conserve and earn foreign exchange but also lead to the expansion of the other sectors of the economy. 

 Foreign exchange earnings can be used to build the efficiency of other industries and help the establishment of new industries by importing scarce raw materials, machines, capital equipment and technical know-how.  Kuznets calls it the ‘product contribution” of agriculture which first augments the growth of net output of the economy, and second, the growth of per capita output.  

An underdeveloped country needs large amount of capital to finance the creation and expansion of the infrastructure and for the development of basic and heavy industries.  In the early stages of development, capital can be provided by increasing the marketable surplus from the rural sector without reducing the consumption levels of farm population.  According to Johnston and Mellor, “An increase in agricultural productivity implies some combination of reduced inputs, reduced agricultural prices or increased farm receipts.” 

· Labour as the principal input can be a source of capital formation when it is reduced on the farm and employed in construction works.  But the possibility of utilising unskilled surplus farm-labour on capital projects requiring skilled labour is limited. 

· The second possibility of increasing capital formation through reduced agricultural prices is also not feasible in the early stages of development when the rise in prices is inevitable.  Reduction in agricultural prices is possible in the long-run but democratic countries may not be able to follow this policy for political reasons.  A more practicable solution is to stabilise the prices of farm products. 

· The third possibility of increasing farm receipts is perhaps the best way of capital formation.  This can be done by mobilising increased farm incomes through agricultural taxation, land taxes, agricultural income tax, land registration charges, school fees, fee for providing agricultural technical services and other types of fees that cover all or part of the cost of services provided to the farm population. 

 But political and institutional problems make it difficult to translate the increased potential for saving and capital accumulation, made possible by increased agricultural productivity, into an actual increase in investment," in developing countries. In countries where agriculture dominates, the taxation of agriculture is one form or another is essential for mobilising agricultural surplus in order to accelerate economic development.  Kuznets calls it the "factor contribution" of agriculture when there is a transfer of resources to other sectors, these resources being productive factors.  

Agriculture also expands and diversifies employment opportunities in rural areas. As agricultural productivity and farm income increase, non-farm rural employment expands and diversifies.  Landless and marginal farmers are primarily engaged in non-agricultural pursuits which include the manufacture of textiles, furniture, tools, handicrafts, leather and metal working; processing, marketing, transport, repair work; construction of houses and other buildings; education, medicine and other sevices.  All these activities satisfy local demand. 

Lastly, increase in rural incomes as a result of the agricultural surplus tends to improve rural welfare.  Peasants start consuming more food especially of a higher nutritional value in the form of superior quality cereals, eggs, ghee, milk, fruits, etc.  They build better houses fitted with modern amenities like electricity, furniture, radio, fan, etc. Provide themselves with bicycles, motorcycles, watches, readymade garments, shoes, etc. They also receive direct satisfaction from such services as schools, health centers, irrigation, banking, transport and communication facilities which has the effect of raising the standard of living of the mass of rural community.

 INDIA’S POSITION IN WORLD AGRICULTURE:


The information regarding India’s position in world agriculture during the year 1999 in table (A). In the global land area, India’s position is seventh after Russia, Canada, China, USA, Brazil and Australia. India’s share is 2.3 percent in the land area. However, India’s rank is second after USA in the total arable land. About 12 percent of the arable land in he world is in India. India has the largest irrigated area in the world with about 22 percent share. About 17 percent of the world’s population is in India.


The figure for agricultural population is about 22 percent. India produces about 11,12,22 and 27 percent of the world’s cereals, wheat, rice and pulses respectively.  India has the largest cattle and buffalo population. India is the largest producer of milk, having fifth rank in eggs production and seventh rank in meat production. After USA and Japan, India has the largest number of tractors in the world. Historically speaking, productivity in agriculture in India has been low. However, the introduction of new farm technology in the mid sixties of last century resulted into significant improvement in the productivity trends of various crops.

TABLE (A) : INDIA’S POSITION IN WORLD AGRICULTURE DURING 1999:

	Item


	India


	World


	India’s position

	
	
	
	% Share
	Rank
	Next to

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Area (million hectare)

1. Total area

2. Land area

3. Arable land

4. Irrigated area
	329

297

162 

59 
	13387

13048

1381

271
	2.5

2.3

11.7

21.8
	7

7

2

1
	Russia, Canada, China, USA, Brazil, Australia.

Russia, Canada, China, USA, Brazil, Australia.

USA.

-

	Population (million)

1. Total

2. Agriculture
	998

553
	5978

2575
	16.7

21.5
	2

2
	China

China

	Economically active population (million)

1. Total

2. Agriculture
	437

263
	2911

1317
	15.0

20.0
	2

2
	China

China

	Crop Production (million tonnes)

Total cereals

1. Wheat

2. Rice (paddy)

3. Coarse cereals

4. Total pulses

Oilseeds

1. Ground nut

2. Rapeseed
	230

71

131

28

16

7

6
	2064

584

596

884

59

33

43
	11.1

12.2

22.0

3.2

27.1

21.2

14.0
	3

2

2

4

1

2

3
	China, USA.

China

China

USA, China, Brazil.

China

Canada, China

	Commercial crop (million tonnes)

1. Sugarcane

2. Tea

3. Coffee (green)

4. Jute and jute like fibres

5. Cotton (lint)

6. Tobacco leaves
	282

0.75

0.27

2.09

0.70


	1275

2.87

0.48

3.33

18.24

7.09
	22.1

26.1

4.2

62.8

11.3

9.9
	2

1

7

1

3

2
	Brazil

Brazil, Colombia, Vietnam, Indonesia, Cote Divoire, Mexico

-

China, USA.

China.

	B. Implements (thousands numbers)

1. Tractors in use
	1550
	26254
	5.9
	3
	USA, Japan


B. AGRICULTURAL POLICY:

When India launched the era of Five-Year Plans, there was no clear-cut policy with regard to the development of agriculture.  The emphasis till the end of the Third Plan was to use traditional techniques and skills to meet the current needs of the economy.  Productive capacity was sought to be increased through the extension of irrigation, agricultural extension, and community development programmes. These measures failed to make a breakthrough in agricultural production. It was the adoption of the New Strategy of Agricultural Development in 1966-67 that ushered in the era of the Green Revolution in the country.  Since then the emphasis on the agricultural policy has been to provide packages of technology, services and public policies to increase production and thereby improve the income of the farmers. We discuss below the agricultural policy in India as it evolved over the various five-year plans.

In the First Five-Year Plan high priority was given to agriculture, including community development. Of the total outlay of Rs 1,960 crores, 31 per cent was spent on agriculture and irrigation development. It was thus an agriculture and irrigation Plan. This much of investment was essential to make up the deficit in foodgrains and raw materials created by the partition of the country. The ultimate aim was to achieve self-sufficiency in them to meet the future needs of the rising population and the expanding industrial sector of the economy. The strategy for this was to extend irrigation facilities, to provide improved seeds, fertilisers and other inputs, and to bring organisational and institutional changes through land reforms, agricultural extension and community development programmes. 

The Second Plan was an industries and transport plan.  So only 20 percent of the total outlay of Rs 4,672 crores was spent on agriculture, community development and irrigation, as against 31 per cent in the First Plan Agricultural development was considered essential to supply additional foodgrains for the growing population, raw materials for the growing industrial economy, and to create larger exportable surplus for overcoming balance of payments difficulties.  There was, however, little change in the strategy for agricultural development.

Nonetheless, some modifications were made in the emphasis on agricultural crops.  More emphasis was laid on the production of fruits, vegetables and such cash crops as sugarcane, oilseeds, tea, coffee, tobacco and black pepper.  These were sought to be increased with a long-term perspective of a ten-year programme through the diversification of production, optimum utilization of the area under cultivation and maximum yield of the cultivated crops.

Failure on the agricultural front during the Second Plan made the planners cautious during the Third Plan.  They accorded a little higher priority (20.5 per cent) to agriculture and irrigation than to industrial development (20.1 per cent).  The target set during the plan was to increase agricultural production by 30 per cent.  Increase in agricultural production was considered essential to meet the food and raw material requirements of an expanding economy.  It could be increased by providing adequate irrigation facilities, supplies of fertilisers, improved seeds, implements and machines, improved cropping patterns, land reclamations and soil conservation schemes.  Further, the planners stressed the importance of developing the agricultural economy along cooperative lines and of a diversified rural economy which would expand non-agricultural activities along with such activities as fish, poultry, animal husbandry and dairy farming, etc.

In pursuance of this new policy of agricultural development, the Intensive Agricultural District Programme (IADP) or Package Programme was started in 1960-61 in three districts and was subsequently extended by stages to 13 other districts.  This programme emphasised on an intensive effort for immediate increase in agricultural production in selected areas where, on account of the availability of irrigation and assured rainfall, conditions seemed favourable.  It also included the provision for the supply of such inputs as credit, fertilisers, seeds, plant protection and minor irrigation facilities. The emphasis was on the package approach and the performance of Indian agriculture.  In 1964-65, its modified version in the form of the Intensive Agricultural Area Programme was extended to several other parts of the country.  The programme was concerned with specific crops, and the promotion of intensive agriculture.  But it failed to bear fruit because of the use of low level of farm technology.

The period of three Annual Plans (1966-69) had been crucial for Indian agriculture, for it was during this period that the Green Revolution took place and the Government set up the Agricultural Prices commission to assure minimum support prices to support prices to farmers and the Food Corporation of India for implementing the buffer stock policy to iron out fluctuations in the supplies of foodgrains and their prices. This encouraged the framers of the Fourth Plan to evolve a new strategy of agricultural development in the light of the experience gained during the three Annual Plans.  

Of the total outlay of Rs 15,779 crores, 23.3 per cent was spent on agriculture and irrigation development during the Fourth Plan.  The Fourth Plan had two objectives in the agricultural sphere.  (i) to maximise production; and (ii), to remedy imbalances.  The first objective aimed at providing conditions for a sustained increase of five per cent per year growth in output for the entire Plan period; and the second, to enable the small cultivator, the farmer and the agricultural labourers in dry areas to participate in development and share its benefits.  

The policy for realizing the various production targets in agriculture was: (i) expansion of irrigation facilities; (ii) augmenting the supply of fertilisers, plant protection materials, credit and farm machinery; (iii) exploitation of high-yielding variety and multiple cropping programmes in cereal production; (iv) intensive efforts to raise production levels of major commercial crops; improving the agricultural marketing system and to assure minimum prices for major-agriculture products; (v) increasing the intensity of cropping; (vi) coordinate research in the case  of all important crops ; and (vii) improvement in the utilization of existing irrigation potential.  The overall strategy of production was intensive cultivation instead of bringing additional land under cultivation.  

 A network of distribution centers was set up to enable farmers to get agricultural inputs easily, timely and adequately.  The Agro-Industrial Corporation was to supply agricultural machinery on hire-purchase and provide technical and other related services to the farmers.  Programmes of agricultural research, education and training were expanded in agricultural research centers and universities.  A sum of Rs 85 crores was provided for this during the plan period.  

Besides, material inputs, particularly improved seeds, manures, fertilizers, implements, machinery, were provided through cooperative and State agencies. A Small Farmers' Development Agency was set up in 45 selected districts.  "The main functions of the Small farmers' Development Agency was to identify the problems of the small farmers in its area, prepare appropriate programmes, help to ensure availability of inputs, service and credit and evaluate the progress from time to time.'  Further, land reforms were implemented more vigorously to help the small farmer and the landless agricultural worker; and employment-oriented activities were started in the rural areas, which a sum of Rs 115 crores had been allocated to benefit the small farmer.

Another important measure to help the small farmer was to intensity dry land farming in the Forth Plan.  The programme was twofold: (i) research into improved dry farming techniques; and (ii) application of new technology to dry farming areas. Besides the existing research institutes, a new Centrally sponsored scheme with an outlay of Rs 20 crores was started for improving dry farming technology.  For its application, pilot projects were started over 15,000 hectares of dry land in Rajasthan, Haryana and Gujarat.  A sum of Rs 150 crores was allocated for the development of dry farming under the various Plan schemes.

Out of the total outlay of Rs 39,426 crores in the Fifth Plan 22.1 percent was spent on the development of agriculture and irrigation.  The Fifth Plan laid down the policy for long-term planning of the agricultural sector which centered round detailed assessment and exploitation of ground and surface water, intensification in application of new technologies in agriculture, extension mechanisms and programmes for supply of inputs, apart from attention to the special needs of problem areas and vulnerable sections of the society.  Accordingly, the gross cropped area was postulated to expand by 0.7 per cent annum in the Fifth Plan.  The growth rate in the agricultural and allied sector was estimated at 3.94 per cent that of foodgrains at 3.62 per cent, and of non-food crops at 3.94 per cent per annum.  

For achieving the requisite growth rates and targets, a multi-pronged effort consisting of the following elements had been laid down in the Fifth Plan: (i) Intensification of problem-oriented research; (ii) strengthening of agricultural extension and administration; (iii) expansion of the programme of multiplication and distribution of certified seeds; (iv) increase in the consumption of chemical fertilizers and improvement in the efficiency of fertilizer use; (v) water management; (vi) sub -expansion in institutional credit; (vii) development of post-harvest facilities including expansion in the role of cooperative agencies in the marketing of crops; (viii) substantial expansion of shortage to support marketing infrastructure; (ix) effective operation of an agricultural price policy providing requisite incentive for sustained and higher production; (x) execution of land reforms measures including a programme for Institutional changes, concrete operational programmes, implementation machinery, people's involvement and the allocation of adequate funds for financing land reforms.  

The policy for agricultural production in the Fifth Plan was based primarily on the exploitation of the high-yielding varieties of cereals and multiple cropping programme, greater involvement of the small and marginal farmers, the application of the dry farming technique on a large scale in the SFDA and MFAL programmes, and in the new drought-prone areas programme.

The integrated programme in the drought-prone areas aimed at preparing a strong production base and a drought immunisation base.  The emphasis was on the development of proper fodder economy than a grain economy.  This required suitable fodder and animal husbandry programmes.  An important plan of the drought-prone area programme was the attempt to provide at least a minimum, say ten per cent of the cropped area in each district with irrigation support, even by bringing water from another catchment. Jhum prevention and proper utilisation of jhum lands was an important part of the agricultural development strategy of the Fifth Plan.  First the ravines were established and then pilot schemes developed to reclaim the ravines.  

Programmes for reclamation of alkaline, saline and acidity soils, plant yielding varieties of seeds and fertilizers had been placed on developing organic sources of manure and higher outlays provided for setting up bio-gas plants.  Efforts were also made to accelerate the mini-kit seed programme and strengthen the extension services.  

A major objective of the agricultural development programme was to ensure a substantial increase in the flow of institutional credit to small farmers, marginal farmers, and other weaker sections of the society 


The agricultural policy of the Sixth Plan (1980-85) took into account the immediate as well as long-term needs of agricultural commodities for domestic consumption and exports.  In the plan, 23 per cent of the total outlay was spent on agriculture and allied sectors including irrigation and flood control.  The Plan aimed at a compound annual growth rate of 3.83 per in the gross value added in agriculture.  To achieve this, the agricultural policy during the Plan was: (i) to consolidate the gains already achieved; (ii) to accelerate the pace of implementation of land reforms; (iii) to extend the benefit of new technology to more farmers, cropping systems and regions; (iv) to promote greater form management efficiency through concurrent attention to cash and non-cash inputs; (v) to make agricultural growth not only an instrument of maintaining an effective national food security system but also a catalyst of income and employment generation in rural areas; (vi) to promote scientific land-use patterns based on consideration of ecology, economic energy, consideration and employment generation; (vii) to safe guard the interests of both producers and consumers through production, conservation, marketing and distribution in an integrated manner; and (viii) to increase employment and income of landless labours, small and marginal farmers, rural artisans, scheduled castes and tribes and economically backward classes through such programmes as IRDP and Special Area Development Programmes. The main strategy for crop production was based on a steady growth of food grains production.  Substantial increase in pulses production, self-sufficient in oil seeds and increased production of export-oriented crops such as tea, coffee, tobacco, spices, etc. Agricultural research and education was directed towards dry land farming, scientific land and water management, recycling of organic matter, energy management, improvement in productivity of crops like oil seeds and pulses, development of technology against pests and diseases, risk-distribution economy, post-harvest technology, agro-forestry, agro-meteorology, etc.  The agricultural production strategy also included increasing the irrigation potential, improving and utilizing of irrigation potential, extension of HYV, and increasing the fertilizer consumption. 


The seventh five-year plan (1985-90) attempted to accelerate the growth in foodgrains production., increase in employment opportunities and raise productivity (i.e., food, work and productivity). The seventh plan was heralded as a great success since the Indian economy recorded six percent rate of economic growth during this plan as against the targeted five percent. The decade of the eighties (the sixth and seventh plans) witnesses a creditable average annual rate of growth of 5.8 percent as against the average of 3.5 percent in the previous five plans. To Raj Krishna (1990) this is the “The Hindu rate of growth:”


The introduction of the eight plan was postponed by two years because of political changes at the centre. But, the eight plan (1992-97), India registered the highest annul rate of growth of 6.8 percent; even though the share of the public sector in total investment had declined considerably to about 34 percent. With the adoption of economic reforms and liberalisation, the importance of the private sector and movement towards market based econ0mic system were responsible for the higher rate of economic growth during the eight plan.


The agricultural development strategy for the ninth plan is essentially based on the policy on food security announced by the government to double the food production and make India hunger freeing ten years. Food production will include not only foodgrains i.e., rice, wheat, coarse cereals and pulses but also all major food items including oils, sugar, fruits and vegetables, milk, egg and meat and fish. The ninth plan accordingly, envisaged operational strategies and specific programmes/ activities to substantially increase the supply of various food items so that the entire domestic demand for these items is comfortably met and some surplus for exports also become available. The development strategy to be pursued in the medium term has been consciously inter woven with the country’s food security concerns. The ninth plan aimed is to achieve a growth rate of about 4.5 percent per annum in agricultural output and production of 234 million tonnes to foodgrains by 2001-02.


The tenth five plan targets a 3.97 percent growth. The national agriculture policy envisaged a growth rate of 4 percent per annum, i.e., growth which is wide spread across regions and covers all farmers. It is also (i) based on efficient use of resources and conserves India soil, water and bio-diversity, (ii) growth caters to domestic markets as well as maximizes benefits from exports of agricultural products in the face of the challenges arising from economic liberalisation and globalisation and (iii) growth aims at sustainable technology environmentally and economically.


The working grow up on ‘crop husbandry, demand and supply projections and agricultural inputs’ for the tenth plan has estimated a foodgrains requirements of 230mt at the end of the plan (2006-2007). On the basis of normative requirements of foodgrains of 182.50 kg/cu/year (167.9 kg cereals and 14.6 kg pulses), as recommended by the national institute of nutrition, the demand works out to 221.4 mt. Considering the anticipated population level  of 1135 million (deflated by a factor 1.0696 to convert into consumption units). however, on the basis of behaviorist approach the demand of foodgrains estimated by the working group is 236 mt. On the other hand, the supply projection for foodgrains by the end of the terminal year of the tenth plan have been projected in the range of 225 mt to 243 mt. An adequate thrust on maize cultivation could bring  a substantial increase in foodgrains production as even with existing area of about 6.5 m.hect, (an additional production of about 10 – 13 mt could be achieved). This is on the assumption that 50 percent of present potential (3.5 – 4 t/ha) of maize is realised. Considerably the immense scope in maize (if the production of other coarse cereals millets and barley) is maintained at the present level, the total coarse cereals production could be increased to about 43-48 mt by 2006-07. thus, there is possibility to achieve a production level of foodgrains of about 245-248 mt by the end of the tenth plan, with adequate thrust on maize, especially the multiplication of high yielding seeds on a massive scale and adoption of improved production technology. In addition, thrust on commercialisation of hybrid rice on a large scale and application of improved technologies in wheat could further boost the foodgrains production. For the tenth plan allocation to the department of agriculture and cooperation has been stepped up the Rs.13200 crores from Rs.9153.82 crores provided for the ninth plan.

NATIONAL AGRICULTURAL POLICY, 2000:


On July 28, 2000, government of India announced a national agricultural policy to include this vital sector of the economy in the ambit of economic reforms. According to economic survey, 2000-01, “after the economic reforms in 1991-92 that removed the restrictive and protective licensing regime for industry, the policy focus turned to agriculture. There is still the general impression that agriculture in India operates amidst a number of restraints and controls and that farmers do not receive the benefits of free trade as compared to other sectors of the economy”. The main elements of the new agricultural policy are the following:

· Private sector investment in agriculture would be encouraged, particularly in areas like agricultural researcher, human resource development, post harvest management and marketing.

· Catapulting agricultural growth to over four percent per annum by 2005.

INDIA: A DECADE OF ECONOMIC REFORMS, 1991-2001

· Restrictions on the movement of agricultural commodities through out the country would be progressively dismantled.

· Appropriate measures would be adopted to ensure that agriculturist by and large, remain outside the regulatory and tax collection system.

· Rural electrification would be given high priority as prime moves for agricultural development.

· Progressive institutionalisation of rural and farm credit would be continued for providing timely and adequate credit to farmers.

AGRICULTURE IN THE EXIM POLICY, 2000-2001:


With a view to boost agriculturist exports and provide remunerative returns to the farming community, the export – import policy proposed the setting up of agricultural export zones. Three such zones are proposed to be set up in Himachal Pradesh, Jammu and Kashmir (to promote export of apples) and Maharastra. Government will make efforts to provide improved access to the produce / products of the agriculture and allied sectors in the international market. State governments have been asked to identify product specific agricultural export zones for development for export of specific products from a geographically contiguous area.

C. STUDIES RELATED TO WHEAT:

Agarwal et. al (1979) recorded loss in weight in stored wheat on periodic arrivals in Haryana markets which varied from 0.60 per cent in three to nine months of storage. In Punjab after nine months of storage there was very little grain with the farmers and most of the farmers had to purchase grain for domestic consumption. Thus the effective storage period was nine to ten months in the storage.  In Haryana the samples were collected from the farmers produce on arrivals in the market at periodic intervals, which was reported by the author.


The following formula was used to assess the loss in weight:
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 Per cent loss in weight = (w+g) – 100   (w’+g’)

         s                                


 

Where, s = weight of 100 good kernels in grains.

          

w, g = per cent of weevil led grain, germ eaten grain.

         

 w’, g’ = weight of w, g number of weevil led and germ eaten grains.


To calculate the total loss in weight, the following formula was used:
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  The total weight loss of          =         [(A+B) b + (B+C)(c-b) + (c+d)(d-c)]

   grain in one year  




2xA

Where, A - Quantity initially stored, B – Balance left after three months, C - Balance left after six months, D - Balance left after nine months, a – Rate of weight loss at the time of storage, b - Rate of weight loss after three months, c - Rate of weight loss after six months, d -  Rate of weight loss after nine months.

Monetary loss was derived as the cost of the wheat grain lost as per support price of the year. The study indicated that on an average about 1.66 per cent loss of grains occurred in Punjab and Haryana.  Therefore, the study suggested that save grain campaign programmes should be intensified so as to minimise losses.


 Singh (1983) conducted a study on “Influence of price structure of Nitrogen and crop produce on the most profitable level of Nitrogen in Rice and Wheat crop”. Fertiliser use has been quite an important factor in bringing about changes in agricultural production, particularly in respect of rice and wheat production.

The quadratic Functions of yield-nitrogen relationship were fitted according to the least square technique, 

y = a+bx+cx²,

Where is the expected grain yield (kg. /ha) for a given level of x, x is the unit of nitrogen (1 unit = 60 kg. N per hectare), a is a constant and equal to the yield without nitrogen (N = 0), ‘b’ and ‘c’ arte coefficient describing linear and quadratic terms of the equation.

For the sake of comparison, the most profitable level of nitrogen use was worked at three sets of nitrogen and produce (rice and wheat) prices. 

Set-I: The old prices of nitrogen, rice and wheat (Rs 2.75, Re 0.55 and Re0.76 per kg., respectively which prevailed during the year from 1969 to 1973.

Set-II: The new price of nitrogen (Rs 4038 per kg) which prevailed after 1973 and old prices of rice (Re 0.55per kg) and wheat (Re 0.76 per kg).

 Set-III: The new price of nitrogen (Rs 5.03 per kg) and the procurement prices of rice (Rs 1.22 per kg) and wheat (Rs 1.42 per kg) which prevailed during October, 1982.


The calculated response curves for rice and wheat crop are given below: 

Y = 3817+2509x-554x² (Rice),

Y = 1978+3161x-726x² (wheat).


The most profitable level of nitrogen application per hectare for wheat was higher than rice in all sets of conditions.  At old prices of nitrogen and crop produce (Set I) the most profitable level of nitrogen came out to be 118.8 and 121.2 kg.N per hectare for rice and wheat, respectively giving a net profit of Rs 1,210 and Rs 2,268 per hectare respectively.

Set-II involving new price of nitrogen and old prices of wheat and rice, the most profitable level; of nitrogen use came down to 109.8 and 115.8 kg.N per hectare, respectively giving a net profit of Rs 1,026 and 2,066 per hectare in case of rise and wheat respectively. 

The study concluded that mostly profitable level of nitrogen application in high yielding varieties of rice and wheat still practically remained about 120 kg.N per hectare.  For, increased Fertiliser consumption and productivity, either price of input should be reduced or the procurement prices of crop produce should be proportionately raised.  

Gajja et.al., (1983) conducted a study on “Fertiliser-product Price Responsiveness of wheat in Rajasthan”. The study attempted to find out the impact of changes in prices of wheat and fertiliser on wheat in Rajasthan.

By using secondary data, economic model of high yielding varieties of wheat was calculated as follows:

Yt = f(Qt At et)    

Where, Yt = Yield of wheat (in Kilogram’s) in the district in time 't'.

 

 Qt = Quantity of fertiliser (NPK Kg/ha) in the district in time 't'. 

 

At = proportion of area under high yielding varieties of wheat.

et = Random Error.

  An Alternative model of following born was as follows:[image: image5.wmf]Figure - III

Trends in productivity of wheat - growing states in india 

(1985-86 to 2000-01)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

1985-

86

1986-

87

1987-

88

1988-

89

1989-

90

1990-

91

1991-

92

1992-

93

1993-

94

1994-

95

1995-

96

1996-

97

1997-

98

1998-

99

1999-

00

2000-

01

years

million tonnes

bihar

gujarat 

haryana

madhya pradesh

maharastra

punjab

rajasthan

uttar pradesh

west bengal

[image: image6.wmf] Figure - I 

Trends in area under  wheat - growing states in india 

( 1985-86 to 2000-01)

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

1985-

86

1986-

87

1987-

88

1988-

89

1989-

90

1990-

91

1991-

92

1992-

93

1993-

94

1994-

95

1995-

96

1996-

97

1997-

98

1998-

99

1999-

00

2000-

01

years

kgs/ha.

bihar

gujarat 

haryana

madhya pradesh

maharastra

punjab

rajasthan

uttar pradesh

west bengal


Pwt-1


[image: image7.wmf] Figure - II

Trends in production of wheat - growing states in india 

(1985-86 to 2000-01)

0

5000

10000

15000

20000

25000

30000

1985-

86

1986-

87

1987-

88

1988-

89

1989-

90

1990-

91

1991-

92

1992-

93

1993-

94

1994-

95

1995-

96

1996-

97

1997-

98

1998-

99

1999-

00

2000-

01

years

in million tonnes

bihar

gujarat 

haryana

madhya pradesh

maharastra

punjab

rajasthan

uttar pradesh

west bengal

 Qt = f 
                      ,A t, et 


Pft-1
Where, Qt = Fertiliser applied (kg / hectare)

Pwt-1 = harvest price of wheat (Rs. / kg) for the year ‘t-1’.

Pft-1 = Fertiliser price in nutrient form (Rs. / kg) for the year (t-1)

A t  = per cent area under high yielding varieties pf wheat in time ‘t’.

et  = random error.

It was further hypothesised in this model that yield Yt depends upon the quantity of Fertiliser used per hectare which was affected by the relative price of fertiliser via-a-vis the product price.


Finally, the following model was used for estimations:

Yt = f (Qt, et)

            Qt = f (Px t-1, At, et)

       Pwt-1
Where, Px t-1=

        Pft-1

The Durbin-Watson test was conducted for the above specification to test for the absence of serial correlation in the equations.


The study concluded that price-ratio had not been affected by the rise in prices of Fertiliser in the Kota district.  In other two districts namely Ganganagar and Jaipur price ratio was influenced by use of Fertiliser.  The percent area under high yielding variety of wheat was a dominant variable in the districts under study.  Thus allocation of land under high yielding varieties of wheat should be coupled with positive price policy and favourable fertiliser-product parity for growth realisation of wheat productivity performance in Rajasthan. The study suggested the use of nitrogenous fertilisers for increased productivity and production.

Rai et. al., (1984) conducted a study on 'Cost Benefit Analysis of Price Support and Input Subsidy to achieve wheat production target in India'. An attempt was made to illustrate the effects of policies by analysing the programmes of price support and fertiliser subsidy for achieving self-sufficiency in wheat in India.

The study adopted three assumptions.  They were:

· It was assumed that none of the producers and consumers were large enough to influence market prices;

· It was assumed that a change in fertiliser price did not significantly affect the use of other inputs;

· Only the wheat crop accounted for over 24 per cent of the total fertiliser consumption was considered.

The study adopted the price support model policy; where price elasticity of wheat supply = β, production response of fertiliser with respect to wheat = α and price elasticity of fertiliser demand with respect to wheat = λ.  

The estimated benefits and costs associated with price support and fertiliser subsidy programmes were summerisied in the study, the choice among policy alternatives based on the evaluation of a number criteria which included, (a) The cost of programme to the government;(b) The efficiency of the policy in terms of total benefit to the society related to cost of the programme; (c) The distribution of benefit and costs among various sectors of society; and (d) The Saving in Foreign Exchange. 

The study concluded that to achieve self-sufficiency in wheat production, price support and input subsidy approaches were compared using the criteria of: (i) total cost to the government. (ii) Total social benefit and cost of the programmes. (iii) Distribution of benefits, and (v) foreign exchange saving.  Input subsidy programme was found to be more appropriate total cost to the government, total social benefit and cost of the programmes and distribution of benefits. While the criteria of foreign exchange saving price support price support programme would prove better than input subsidy programme.


 There has been continuing debate about the role of procurement prices in the volume of procurement of foodgrains in India.  In the present study on relationship between production, procurement prices and volume of procurement of wheat and rice in India, the author Kahlon J.R (1984) had studied these parameters covered a period from 1917-72 to 1981-82 and concluded that the procurement of wheat and rice depended largely on a level of production and not so much on the procurement prices fixed by the government.  However, the analysis was not intended to suggest that the procurement prices have no role to play what so ever in increasing procurement.

Surinder Kumar et al., (1984) conducted a study on levels of productivity of wheat crop in different agro-climatic zones in Himachal Pradesh. The study estimated the yield per hectare of wheat in the three above mentioned agro-climatic zones, namely, low hills (first zone), mid hills (second one) and high hills (third zone), so as to determine the levels of productivity in different soils and climate conditions of this crop.  About 37 percent of the total cropped area was under cultivation of wheat crop in Himachal Pradesh.


The following formula was used to estimate the yield of a plot of the size 10x2 meters in one zone:



 1      n1
                                                           Y =
        Σ
   Yij
ni       j=i     
Yij is the average yield of jth plot of the ith zone.

Ni is the number of experiments analysed of the ith zone.

The pooled estimates of the three years have been obtained by the following formula:
          

         N1Y1 + N2Y2 + N3Y3
Y =

        N1 + N2 + N3
N1 = number of experiments analysed in one year

Y = average yield of three years.


The yield of the irrigated wheat in area at elevations of 3,000 to 5,000 ft was the highest. This was largely due to low temperature and humidity in the atmosphere preserved the moisture in the soil in this particular zone. In case of irrigated wheat crop, the yield was the highest in the low hill areas, i.e. below the elevation of 3,000 ft. thus yield potential was maximum in low hills zone under irrigated conditions. Yield (kg / ha) in the first zone was 5.28 percent higher for unirrigated land than the three-year average and was 63.66 percent higher in the irrigated land in the first zone. In the second zone, the yield under unirrigated conditions was 9.51 percent higher and for irrigated the yield was 44.98 percent higher than the three-year average. In the third zone, the yield was 2.81 percent higher in the unirrigated land was 8.71 percent higher for irrigated land than the three-year average.

The study concluded that the level of productivity of unirrigated wheat was the highest in the mid-hills ranged between the elevation of 3,000 – 5,000 ft and it was lower in the low hills, i.e. below 3,000 ft and was lowest in the high hills, i.e. above 5,000 ft. the yield of the irrigated wheat was highest in the low-hills i.e. below the elevation of 3,000 ft. The difference in the yield rates was not due to the sampling fluctuations but was due to peculiar difference in the soil characteristics and climatic conditions prevailed in different agro-climatic zones.

Aswini Pal et. al (1985) conducted a study on “Prospects of Wheat Production in West Bengal”. The study found that, no disparity between actual and optimum wheat area in 127 sample farms is noticed. This implied that 69.70 per cent of total farms holding about 60.19 per cent of the area under wheat have allocated their resources in an optimal manner. The divergence between optimum and existing plan in case of remaining 38 farms presupposes that there was scope for improving income by real locating farm resources.

To conclude there can be at most 95 per cent increase in wheat area over that observed for 1975-76.  The maximum area devotable to wheat would represent 19.29 percent of total area under kharif crops reported for 1975-76. The feasibility of attaining the maximum area for wheat was not beyond question.  It was an interesting observation that since most of the sample farms are found to be rationally allocating their resources among wheat and its competing crops, there was hardly any scope of bringing about expansion of wheat area by resource reallocation under the given technology and price structure.   

Srivastava, (1985) conducted a study on “Assessment of Monetary Loss in Rural Wheat Storage Due to Insect Infestation in Haryana and Punjab”. He stated that several insect pests attacked foodgrains in storage. These pests not only spoiled the quality but also caused in weight due to weevilisation and the like.

A study on “Factors Behind Inter-farm yield variation of wheat in West Bengal”, was conducted by Pal et. al., (1987). The study aimed at finding out the important factors explaining inter-farm yield difference of wheat in West Bengal.  The study was based on data collected by a sample survey.  The reference period of investigation related to the year 1975-76. Three-stage simple random sampling with probability proportional to area under wheat 165 operational holdings have been selected from 13 selected villages spread over three selected districts of West Bengal namely Burd Wan, Bankura and Hooghly.

The linear discriminant function was fitted to the relevant sample data separately for each of the three selected districts. The discriminant function used for the present analysis was 

Z = l1x1  + l2x2 + l3x3 + l4x4 + l5x5 + l6x6.

Where, Z = total discriminant score for high-yielding and low-yielding groups of farms; x1 = number of plough-days per hectare used for preparatory tillage operation; x2 = human labour-day per hectare used for weeding and weeding and thinning   operation; x3 = number of irrigation during the entire growing period of wheat; x4 = quantity of nitrogen used per hectare (in kg); x5-= quantity of seed used per hectare (in kg);  x6 = data of sowing (early sowing = 1, late sowing = 0); lp = (p = 1,2, . . . . , 6) are the co-efficient of the linear discriminant function.

The above method tried to find the values of coefficients (lp’s) such that the squared difference between the mean-Z-score for the one group and the mean Z-score for the other group is as large as possible in relation to the variation of Z-scores with in the groups. 

The determination of the value of coefficients (lp’s) necessitated the solution of the following six equations shown in matrix notation. 

SL = D.

          

             S11     S12    ….… S1P
   l1

          d1
    S =   S21     S22    ……. S2P          L =           l2        and       D =     d2
             S31    S32    ……. S3P
          
            l3

           dp
Where, P = 6, “Lpx1” is the vector of the coefficients of the discriminant functions; “Sp Xp” is the pooled dispersion matrix and “DpXı” is the vector of the elements representing differences between the means of the two groups.  

The Mahalanobis D² statistic has been used to measure the distance between the two groups. D² statistic is transformed into P statistic of the following form in order to examine whether the two groups are different from each other.
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Where, D2 =       Σ         Σ        Cjk djdk =  Σ   iidi ;

                               i=1        K=1

       i=1     

  Cjk = (i, k)th element of the inverted matrix of s;

 P = number of factors = 6;

 Na = number of farms belonging to high –yielding group; and

No = number of farms belonging to low –yielding group;

The value of observed F was compared with that of tabulated F with (P) and (Na+Nb-P-1) degrees of freedom at 5 per cent level of significance.

The study concluded that for policy purpose at the district level, the district wise analysis was attempted. The discriminant functions for each of the three selected districts are furnished below:

Burdwan: Z = 0.008709x1+0.017953x2 + 0.628816x3 - 0.001708x4 + 0.010247x5 -0.076528x6.

Bankara: Z = - 0.041941x1+0.013272x2+ 0.951005x3 +0.022866x4 - 0.024232x5 +1.822315x6.

Hooghly: Z = 0.023669x1 - 0.002200x2 + 0.008030x3 +0.009008x4 - 0.000720x5+0.157681x6.

The new discriminant function based on 33 sample farms out of which 10 belong to high yielding and rest to the low-yielding group was set out as follows:

Burdwan: Z = - .099653x1+0.019512x2+1.044851x3+0.003022x4+0.027527x5+0.883733x6.


The reformulated function for Burdwan on the basis of these  two variables was given by  Burdwan: Z = 1.02361x3 + 0.019342x5.


The new function of Bankura was given below:

Z = +0.004340x2+1.014399xx3+0.012567x4+0.013883x6.

 
The value of F was significant at 5 percent level.

Mruthyunjaya et al., (1989) conducted a study on “ Trends and Structural Changes in the Cost of Production and Profitability of Crops in India”. The objective study was to identify the trend and structural changes in the cost of production of crops in India.

The annual growth of cost of cultivation was maximum in maize (16 percent) followed by jute, paddy, bajra, gram, groundnut and wheat (11 to 13 percent), jowar and cotton (8 to 9 percent) and minimum (0.65 percent) in sugarcane. The cost of production of crops in India had shown an up trend since the yield levels, in general had shown little improvement.

Cost of production at constant input prices indicated a declining trend in all the crops except maize, gram, and jute. Incase of these crops, input use had increased along with factors price inflation out bed the growth rate of productivity of 4.5 percent in case of maize and 1.31 percent in case of jute. 

Thus, the study concluded that, the cost of cultivation of crops had increased in all the crops over the years owing to inflationary pressures. The increase in the cost mainly came from rise in the cost of a machine labour, fertilizer, human labour and bullock labour. The cost of production had shown an up trend since the yield levels in general had shown little improvements. Declining profitability and terms of trade were observed in all the crops except sugarcane and cotton, on account of little improvements in yields coupled with raising cost of production. The study pattern of use of different inputs indicated substitution of biological sourced of energy by mechanical sources. Fertiliser use seemed to be low and much less than recommended, particularly in dry land crops. Future strategy of growth in fertiliser use should rest with exploiting potential in dry land areas. The study identified that an integrated use of manures and fertilizers was lacking. The positive and very high growth rate in the expenditure on irrigation was appreciated for a  sustained increased for stability and upward shifts in output. The share of operation cost and purchased inputs had also increased in the total cost. The increased reliance on purchased inputs posed the problems of credit supply but also left farmers vulnerable to the breakdowns in the delivery of current inputs and increased instability in agricultural production. Therefore the study suggested an uninterrupted supply of these inputs, which become an important factor in increasing the agriculture output.

Suhag et.al., (1992) conducted a study on “Dynamics of Net Income from Wheat and Rice in India”.  According to the author, wheat is the principle crop in Haryana, Punjab, Madhya Pradesh and Uttar Pradesh, where it covers the net area sown of about 47,74, 19 and 49 per cent respectively.

The rate of suffering losses on per holding basis were still higher i.e. Rs. 97.64, Rs. 40.48, Rs. 30.68 and Rs. 32.57 per holding per annum in Haryana, Madhya Pradesh, Punjab and Uttar Pradesh respectively. The trends of erosion in net incomes per holding were Rs. 81.15, Rs. 47.41, Rs. 9.80 and Rs. 33.26 for Haryana, Madhya Pradesh, Punjab and Uttar Pradesh respectively in the year 1970-71 to 1985-86. 

The study estimated the loss to wheat cultivators in Haryana, Madhya Pradesh, Punjab and Uttar Pradesh was  Rs. 44.00, Rs.36.36, Rs. 32.73 and Rs. 235.54 million per annum at 1970-71 prices. Thus the total annual loss of wheat cultivators in all the four wheat growing states turned out as Rs. 348.63 million. The average loss per holding with respect to all states was estimated to Rs. 752. Cumulative collective loss for all the states covered in the study amounted to Rs. 24,275.76 crores at 1970-71 prices. The average loss per holding was Rs 4,748.  At current prices, the cumulative loss amounted to Rs 91,908.03 crores, resulted Rs 17,975.92 as average loss per holding.

Net income (I) per holding was defined as the product of holding size (S), cropping intensity (C), yield per hectare (Y) and the margin of output price over unit cost (P).  Algebraically, the equation is as follows:

I = S.C.Y.P

Growth rate of Income is the sum of the growth rates of holding size, cropping intensity, yield and price margin as expressed as 

lg = Sg + Cg + Yg + Pg.

Where g implies growth rate.

The negative growth rate of holding size was highest in Bihar, where net area under cultivation had shrunked at the annual rate of 0.23 per cent and the number of households had grown at a faster rate. The rates of growth of net income per holding at 1970-71 prices indicated that the cultivators of both wheat and rice crops in all the states, except the rice growers in Tamil Nadu, had experienced a negative growth rates in their net incomes. In wheat producing region, the wheat growers in Haryana suffered the maximum decline in their profit at the annual rate of 27.50 per cent followed by Uttar Pradesh (21.79 percent). The wheat cultivating households experienced an annual shrinkage in their net incomes ranged from Rs. 10 to Rs. 81. While rice cultivating households suffered in the range of Rs. 4 to Rs. 129. The erosion of cultivators net incomes during the Seventies and Eighties was primarily accounted by the adverse price movements.  The compound annual rate of decline of price margin over cost ranges from 10 to 31 per cent for wheat cultivators.  In general, the price margins for rice cultivators had eroded at a higher rate than those of wheat cultivators.  The erosion of price margin over cost, implied a transfer of productivity gains in agriculture to the cost of society.  This mechanism of sharing the productivity gains inevitably operated in agriculture because farmers faced a highly competitive market for their produce. Due to their regional separateness and to their limited scale of production relative to the total market supply, agricultural producers were unable to hold the gains of technological changes beyond a very short time.   

Shaik haffis et.al., conducted a study on (1992) ‘Growth Patterns in Foodgrains Economy of India’. An attempt was made in the present study to examine the emerging trends in area, production and productivity of foodgrains as also relative contribution of area and productivity to the growth of production of foodgrains in India.

Secondary data was used for 40 years from 1949-50 to 1988-89. For calculating the compound growth rates of area, production and productivity of foodgrains for different sub-periods in India, exponential function was fitted:

λt = Ø egt μt       
Where, λt = Area in million ha/production in million tonnes/productivity in kg/ha in period t.

  t = Time variable in years (1,2, . . . .  ., n),

  μt = Random disturbance term.

The above function assumed that the rate of growth of λ is constant apart from random fluctuations in λ represented by μt. The annual compound growth rate is equal to ‘g’.  On natural logarithmic scale, the equation (1) takes the transformation as below:

Ln λt = Ln Ø + gt + Σt     

The function (2) is linear in ‘g’ with t as independent variable and Ln λt as dependent variable where ‘g’ is estimated by regressing Ln λt on ‘t’ using observations on λt for t = 1, 2,.…n. 

Decomposition analysis was attempted by using the differentiation method as given below:

Let P1 = At Yt                 

Where Pt, At and Yt are production, gross cropped area and productivity of foodgrains in year t.

The study attempted to find out the compound growth rates of area, production and productivity of foodgrains in India for the pre-green revolution period (1949-50 to 1967-68), post-green revolution period (1968-69 to 1988-89) and overall period (1949-50) to (1988-89).

The values of r² in respect of production of foodgrains for the three different periods were found to be as high as 0.741, 0.851 and 0.943 in the order mentioned above and hence their corresponding ‘t’ values were highly significant. The compound growth rate of production of foodgrains was found to be positive and highly significant at one per cent level of significance for both the sub-periods though it was more pronounced (2.68% per annum) in the pre-green revolution period than in the post-green revolution period (2.54% per annum).

For increasing production and stabilising farm income through stepping up yield levels. The study suggested following policy implications: (i) Exploitation of irrigation potential and initiation of integrated waters had developed Programme which can reduce the adverse effects of rainfall in case of dry land crops. (ii) Need-based hired tractor power to facilitate to the farmers through agro-based Industries. (iii) Input support from government needs to be intensified/strengthened. (iv) Alarming rate of land classification into marginal and sub-marginal lands to be checked.

 Maurya et. Al (1993) conducted a study on ‘Changing Scenario of Wheat and Barley Culture in Eastern Uttar Pradesh. According to the study the cultivation of wheat is being practiced all over the state, covering 36.41 per cent of the gross cropped area in Eastern Uttar Pradesh as against 34.38 per cent in the state as a whole. During the pre-green revolution period, barley happened to be one of the major crops of Eastern Uttar Pradesh, accounted for much higher area than wheat. The authors attempted to analyse the trends in area, production and productivity of wheat Vs Barley in Eastern Uttar Pradesh.

The secondary data was used for the present study.  The time series data of 40 years from 1950-51 to 1989-90 on area, production and productivity of wheat and barley were obtained from the reports of Directorate of Agricultural Statistics and Crop Insurance, government of Uttar Pradesh.

Annual Average growth rates of area, production and productivity were worked out by fitting the following compound growth rate function:

Yt = A (1+r)t         
Where, Yt = Area, production or productivity at time ‘t’,

  A = A constant to be determined, 

   r = compound growth rate.

The effect of change of acreage and productivity levels on the differential production during the specific periods was determined by using the following method. 

Y = P. A 

Let Y, A and P be the production, area and productivity of a crop, respectively, during a particular year.  It naturally follows:

Let ∆Y, ∆P and ∆A be the amount of change in production, productivity and area, respectively during a specific period of time.  Thus the following relation holds true.  

 Y+∆Y = (P+∆P) (A+∆A)

            = PA+P ∆A+A ∆P+A∆P

  or ∆Y = P ∆A+A∆P+∆A∆P    

Therefore, the total differential production ∆Y consisted the following components:

(i) P∆A: effect of change in acreage of the crop.

(ii) A∆P: effect of change in productivity of the crop.

(iii) ∆A∆P: interaction effect due to change in acreage and productivity of the crop.

The study formed that the area under barley was continuously larger than that of wheat till 1961-62, i.e., during pre-green revolution period. With the introduction of high yielding varieties (HYV) in wheat, area under this crop started increasing while area under barley showed decreasing trend from 1962 onwards. The area under wheat rose from 743 in 1950-51 to 3053 thousand hectares in 1989-90 while in barley in declined from 926 to 136 thousand hectares during the same period. The trend in case of production and area of wheat and barley was similar. The production of barley was higher than wheat till 1963-64 and after that it started declining rapidly. The production of wheat increased to 61.49 million tones in 1988-89 from 0.56 million tones in 1950-51. The production of wheat during 1989-90 was down to the level of 5.54 million tones due to drought year. An increasing trend of productivity in both the crops was observed since 1950-51. 

The study concluded that (i) Area, production and productivity of barley were more than that of wheat during pre-green revolution period (i.e.) before 1963-64. (ii) A steep rising trend was recorded in the area, production and productivity of wheat during post-green revolution period. (iii) A substantial increase was registered in area, production and productivity of wheat in Uttar Pradesh.  (iv) The cultivation of barley has now become scarce in Eastern Uttar Pradesh for various reasons.(v) Increase in area has been a major instrumental factor in achieving increased wheat production during First three decades.  (vi) Most of the area under barley has been captured by wheat due to introduction of HYV coupled with its short duration and photo period sensitivity.  (vii) The increase in the area under wheat was possibly due to the following reasons: (a) Diversion of the area from Barley, (b) Bringing monoculture area of paddy under double cropping specially in low-lying area, and (c) Minor diversion of the area from other crops.  (viii) The current status of barley is miserable and future is still black.  (ix) Rice-Wheat has now become most prevalent cropping system in Eastern Uttar Pradesh, constituting almost 70% of the total gross cropped area of this region. 

Ram Ajore et. al., (1994) studied the causes of wide yield gaps in rice and wheat on sodic soils in progressive and less progressive districts in Uttar Pradesh. According to the authors, the Rice and Wheat were found most profitable crops on the semi-reclaimed sodic soils if recommended package of practices are adopted by the cultivators.  Mehta (1983) reported an average yield of 4 and 1.50 t/ha of rice and wheat, respectively on farmers fields in the village Kachhawa under demonstration activities carried out by the central soil salinity Research Institute, Haryana.  In Uttar Pradesh, the yield of rice and wheat varied from 0.68 to 1.83 and 0.26 to 0.95 t/ha, respectively during the first year of reclamation of Sodic Soils.  The reclamation technology evolved by the scientists with a view to maximise production had found a limited diffusion among the farmers, there by defeated the national goals of economic development in the rural sector.

The study was under taken with the objectives of (i) performance of yield of rice and wheat on farmer’s fields.  (ii) Identifying the causes of wide yield gaps in rice and wheat in the progressive and less progressive districts.  (iii) Suggesting remedial measures for narrowing the yield gaps. The land reclamation Programme was in operation in three blocks in each of the Districts.  Data were collected by personally interviewing the respondent with the help of well-structured and pre-tested interview schedule including the scale developed to measure the extent of adoption gap in reclamation of Sodic Soils.  Both adoption gap and extent of adoption were considered in the present study.  

Average Adoption gap of reclamation technology of Sodic Soils was worked out by the Gap index for a particular practice was calculated by the following formula:  

R-A

 X 100

   R

Where R = Recommended package, A = Adopted package.  


The average gap for each respondent was calculated as:

Average Gap =   Σ gap index i

                n

 Where, i = Gap index in a particular major package,  n = Total number of major packages.

                                        Overall Gap =   Σ Average gap j

               N

 Where, j = Average gap for jth respondent, N = Total number of respondents.

The extent of adoption gap was identified against each component of the technology, which include: (a) Land levelling, (b) Bunding, (c) Recommended dose of gypsum application, (d) Mixing of gypsum into the soils, (e) Ponding of water in the field, (f) Varietal recommendation of rice, (g) Transplanting method of rice, (h) Use of nitrogen in rice, (i) Use of zinc in rice, (j) Irrigation In rice, (k) Recommended variety of wheat, (l) Method of sowing of wheat, (m) use of nitrogen in wheat, (n) Irrigation in wheat. The study concluded that low yield of crop was obtained due to partial / non-adoption of land reclamation technology of sodic soils.  

A study was conducted by Ali et. Al., (1995) on “Growth and Fluctuations in Area, Production and Productivity of Wheat in Chatisgarh Region of Madhya Pradesh”. Wheat crop is an important cereal crop of Madhya Pradesh accounted for 16 per cent of area and 10.7 per cent of production in the country. An attempt was made in the present study to find out and examine growth rates and variabilities in area, production and productivity of wheat in this region of Chattisgarh.

As the study was to be carried out on decade basis, the period of 20 years was divided into two sub periods: viz periods I (1970-71 to 1979-80) and periods II (1980-81 to 1989-90).  The total period from 1970-71 to 1989-90 was termed as period III.

The linear growth rates were computed by using the following trend equations.

Y = a + bx,

 Where y = index number of area/production/yield, x = time, a & b are constants.

The result of this study indicated that the average area under wheat in Madhya Pradesh was found to be 33.33 lakh hectares during period I while it was about 35.47 lakh hectares in period II showing an increase to the extent of 6.42 per cent Chattisgarh had the average area under wheat to the extent of 1.24 lakh hectares in period I as against 1.27 lakh hectares in period II and thus the per cent increase in period II over period I was only 2.81.

The average production of wheat in Madhya Pradesh rose from 26.88 lakh tonnes during period I lakh tonnes during period II showed an increase to 40.40 of 50.28 per cent in production level for Chattisgarh such an increase was 38.49 per cent Chattisgarh had lower productivity level in all the three periods and the percentage increase in period II over period I was 36.21 percent.

The coefficient of variation for wheat area in Madhya Pradesh was computed which was 8.74 per cent during period I and 4.93 percent in period II.  For period III it was 7.51 per cent. As against Madhya Pradesh, the coefficient of variation values increased in Chattisgarh for all the periods under consideration. For period I the coefficient values were greater than 20 per cent in almost all the districts except Baster, Bilaspur and Balaghat while for period II, the coefficient variation values were less than 20 per cent in almost all the districts excepting Balaghat, where it was the highest 33 per cent.

The analysis showed that the growth rates of area under wheat in Madhya Pradesh did not increase significantly in any of the three periods under study. In case of Chattisgarh, wheat production increased at a significant growth rate of 3.60 per cent per annum for the consolidated period III.

Maredia et.al., (1996) conducted a study on “Econometric Estimation of a Global Spillover Matrix for Wheat Varietal Technology”. An econometric approach using international and national yield trial data was employed to estimate a spillover matrix for wheat varietal technology. The global spillover matrix was estimated based on international yield trial data from 1979-80 to 1987-88, which included 195 international trial locations and 209 wheat varieties. The locations were classified across countries using the CIMMYT’s wheat mega environment system and varieties were classified by both their environmental and institutional origin. The model gave good explanatory power and confirmed the location specificity hypothesis, at least, for the varieties developed by national programs (NARS). The spillover matrix showed that NARS varieties developed in the ‘home’ environment generally performed better on average than varieties developed in other mega environments. Also, the matrix was not symmetric. CIMMYT varieties performed better on average in irrigated and high rainfall environments than NARS varieties developed fro these environments. Results of the study indicated that national programs were selecting the imported technologies.

Analysis of international data was for Pakistan and Kenya confirmed the above results.  The country- level analysis, however, indicated that CIMMYT germplasm did not do so well in some sub-environments, such as the irrigated short-duration environment. The results of the spillover matrix have had implication for the design of crop breeding programs both at the national and international levels. The study concluded that the information provided by the spillover matrix can be utilized by national programs to deploy their resources more efficiently by following a mixed strategy of direct importation of technology in some environments and local development of technologies in other environments which are unique to the country.  

“Agricultural price policy and its Impact on Farm Income: A case of foodgrain crops’ was studied by Patel et. al., (1997). The study stated that the main objectives of the Agricultural price policy since 1965 to mid seventies was to ensure an incentive price to farmers for maximizing their production through optimum utilization of resources without unduly affecting the levels of wages and industrial costs.  The income stabilization of raising of farm income as an objective of price policy did not receive much attention till 1976.

The study was conducted in Gujarat state. The present study, used the time series data on farm harvest prices and yield per hectare for important foodgrain crops viz., Bajra, jowar, wheat, paddy, gram and tur grown in Gujarat state were collected and compiled for the period from 1960-61 to 1990-91.

The data were divided into time periods as under and the analysis was done accordingly Period I: 1960-61 to 1975-76 and Period II: 1976-77 to 1990-91.

The exponential function of the following form was employed to estimate the compound growth rates for FHP and gross income per hectare of various crops:

Y = abtut

Where, y = FHP/ gross income (Rs./ha), t  = Time variable (years),  a = Intercept,
                    b = regression coefficient and  ut = Error term.

Per cent annual compound growth rate (r) was computed as:

r = (bˆ-1) x 100

For measuring the magnitude of instability in the crop wise gross income, the following function was first tried separately for each period: 

Zt = a + bt + ut
Where, Zt   = dependent variable, t = time variable, a = intercept, b = parameter to be estimated and ut = error term. 

The detrended time series data (z) for prices and productivity was: 

 Z = ut  +  Z

The magnitude of instability for gross income was calculated by using the coefficient of variation (CVt), which is given below:   

         



  σ


                            (CVt) =                   X 100      
       

                         X    

Where, σ = standard deviation of detrended series of income, X = mean value of income.

To know the contribution of prices and productivity to incremental gross income for various foodgrain crops, the model suggested by Sharma (1977), was used which is given below:

Where, GI = Δ PYo + ΔYPo + ΔPΔY 

 ΔGI = change in gross income, Δ PYo = price effect,   ΔYPo = yield effect and 


ΔPΔY = interaction effect.

The results of regression coefficients indicated that there was a significant increase in the FHP of all the crops. The annual compound growth rate varied from 7.55 per cent (Bajra) to 10.21 per cent (Paddy) in the first period, while it ranged from 6.28 per cent (Bajra) to 10.94 per cent (Tur) during the second period. The variation explained through the exponential model was relatively higher for pulse and also for Paddy during the second period.  The compound growth rates in the gross income were highly significant for all the crops in both the periods. The growth rates of gross income for all the crops, expect tur were relatively higher than those of FHP during the period one.  The study concluded that there was simultaneously technological break through in the productivity of most of these crops during the first period. Further the study concluded that in addition to farm harvest prices, the productivity of the crops had also greater bearing on the income of farmers. Variability in Income showed that a maximum variability was accounted for by Gram (70.66 per cent), Jowar (63.13 per cent), Wheat (63.020 per cent), paddy (56.67 per cent), Bajra (44.00 per cent), and Tur (31.32 per cent) during the period one. The highest variability in gross income during the second period was found in case of tur (71.29 per cent), followed by Gram (45.20 per cent), Paddy (40.58 percent), Bajra (38.68 per cent), Wheat (38.66 per cent) and Jowar (34.11 per cent).

The contribution of price and productivity to the incremental income of the foodgrain crop was measured through the decomposition analysis. The individual effect of price and productivity showed a reverse trend. The contribution of price and productivity together accounted for by wheat was as high as 39.01 per cent. The price and productivity jointly contributed 33.39 per cent for tur, 19.64 per cent in case of Bajra, 19.03 per cent for wheat, 11.85 per cent for paddy etc. A comparison of results for both the periods revealed that the price effect was relatively higher in case of gram, wheat and jowar.

The important findings emerged from the present study indicated that the compound growth rates of gross income and prices of all the foodgrain crops were highly significant in both the periods. The rate of increase a FHP of pulse crops was relatively higher during the second period, while a reverse was the case with cereal crops. The rate of increase in gross income was higher only in case of tur during the second period over that of first period. The results of decomposition analysis revealed that the price individually contributed maximum for the crops during both the periods. The interaction effect of price and productivity was relatively higher only in case of paddy and tur during the second period. 
Chugh et.al conducted a study (1999) on “ Statistical appraisal of the progress of production of wheat”. An attempt has been made to make a statistical approval of progress of production of wheat in wheat growing states of Haryana, Madhya Pradesh, Punjab, Rajasthan and Uttar Pradesh.  Linear and exponential equations have been fitted to estimate the growth rates in area, production and productivity in these states. Haryana, Madhya Pradesh, Punjab, Rajasthan and Uttar Pradesh account for 7/8th of the production of wheat in the country.  

The required data were collected from various agencies like Directorate of Economics and Statistics, National Sample Survey Organisation and Central Statistical Organisation.

Linear Trend Model was used in the present study by using the formula,

y = a + bx.

Exponential Trend Model was used by the following equation

                  B

  Y  =  A     1 +             X 100

                   100

This is fitted by transforming both sides to logarithms. Hence,
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logc y = a’+b’X                                                                                                                                                                                                                                      

The analysis of the study showed that, Haryana recorded the highest linear growth rate of 3.40, 13.27 and 6.11 percent of area, production and productivity respectively during this period followed by Uttar Pradesh. Punjab ranks third, while there is practically no growth in area in the states of Madhya Pradesh and Rajasthan, although 5.6 percent growth rate in productivity was estimated in these states. The Homogeneity of deviation mean square has been tested by Bartlett’s test.  The calculated value of X² at 4 df was highly significant indicated the heterogeneity of deviation mean squares. The highest average yield of 3051 kg/ha, was estimated for Punjab with lowest coefficient of variation. The highest coefficient of variation of area (16.0 per cent) was estimated for the state of Haryana showed the strong preference shown by the cultivators for growing wheat during the period.

The study suggested some measures to increase the production, which included timely availability of inputs like seed, fertilisers, pesticides and irrigation, use of modern farm machinery and implements.

Gopal Naik (1999) conducted study on “Procurement and Marketing of Wheat and Wheat Products”. Wheat, a major staple food especially in the north Indian diet, has been given prominence by the Government since independence to achieve the objective of self-sufficiency in foodgrain.  Green revolution technology has been most effective in increasing the production of wheat. Among the major foodgrains rice and wheat, the output ratio of wheat to rice has increased from 1:3 to 4:5 in favour of wheat. The major Wheat producing states in India are Uttar Pradesh, Punjab, Haryana, Rajasthan, Madhya Pradesh and Bihar. India is the fourth largest producer of wheat in the world accounted for about 10 per cent of the production. Wheat production in India had increased substantially within India due to increase in income, development of wheat products and changes in consumption habits. In India only white and durum wheat are grown.  Durum is a superior variety grown in Madhya Pradesh, South Rajasthan and Gujarat and to a small extent in Maharashtra, Karnataka, Haryana and Punjab.  It is produced in small quantity of about 3 million tonnes.

The major wheat products are breads, crackers-biscuits, triscuits, breakfast cereals, snacks, pastas, and pancake.  The availability of wheat had increased from 41 million tonnes in 1960-61 to 23.83 million tonnes in 1970-71 and further increased to 36.31 million tonnes in 1980-81and further 55.14 million tonnes in 1990-91 increased to 68.9 million tonnes in 1996-97.Regression analysis on trend was used to measure the annual average growth rate of production of wheat, which was 2 million tonnes.

The author suggested that a minimum support price, as well as huge quality of product market which could play a key role in increasing production. The study concluded that, a number of factors influenced production, consumption and price of wheat. They were: growth, changes in varietal distribution, changes in food habits, changes in quality of wheat produced, availability of other cereals. 

Maibangsa (1999), conducted a study on “Economics of Buck Wheat Cultivation in the Lower Brahmaputra Valley Zone of Assam”. According to him, Common buck wheat also known as the ‘poor man’s wheat’ is an important food crop of India which was  concentrated mainly in the districts of barpota, dhurbi, goal para and kokrajhar. The main causes for its favour are: its early maturity, acts as a topsoil binder, it does not require irrigation.

The study analysed the economic profitability of buckwheat cultivation in the lower Brahmaputra valley zone, Assam. According to the author, buckwheat is a highly nutritious cereal crop rich in proteins and its nutritive value is superior to other millets of cereals like maize and wheat. Buck wheat is used for various purposes such as culinary purpose, good source of honey, medicinal properties, feed for livestock, green manuring and top soil binding crop. Buckwheat is normally cultivated in the Rabi season as a rain fed crop in the lower Brahmaputra valley zone of Assam. The study found that, the cost of cultivation increased by 101 percent from Rs. 2,045 per hectare in 1991-92 to Rs.4,125 per hectare in 1993-94. The operational cost per hectare increased from Rs.1,583 per hectare in 1991-92 to Rs.2,356 per hectare in 1993-94. The cash expenditure during the same period increased by 49 percent. Human labour was the dominant item of cost constituted about 49 percent in 1991-92 and about 30 percent in 1992-93 and 1993-94. The cost of seed increased from 4.89 percent in 1991-92 to 7.72 percent in 1993-94. The cost on account of chemical fertilizers constituted 11.74 percent in 1991-92, 6.22 percent in 1992-93 and 10.13 percent n 1993-94. There was a commensurate increase in the yield, which was 5.50, 7.00 and 6.50 quintals per hectare. The benefit cost ratio over variable cost and over total cost were found to be 1.01, 3.56, 2.68 and 0.80, 1.83 and 1.0 during the three years respectively. The study identified that the buck wheat was a good potential for extensive cultivation in the lower Brahmaputra valley zone of Assam.

Suhag et.al., (2000) conducted a study on “Factors Affecting Production Instability in Principal Crops of Haryana”.

The study analysed the extent of instability in area, production and yield of major crops in Haryana overtime and examined the extent of influence of various factors on output instability of these crops in Haryana state.

Instability indices were used for area, production and yield of major crops in two sub-periods, ie., period I (1976-68 to 1981-82) and period II (1982 –83 to 1996-97). During computation, a linear trend was also fitted to the time series data in area/production/yield and wherever the trend was significant; the coefficient of variation for unadjusted data was multiplied by the square root of the unexplained portion of the variation in the trend equation. The expression for the same is :

                CDI = CV  √    1-R2      

Where, CDI = Caddy Della Valle instability index.


C.V = coefficient of variation (standard deviation / mean x 100)


R2 = square of correlation coefficient.


A multiple linear correlation coefficient was also used by using the formula following:


Y=b0 + b1x1 + b2x2 + b3x3 + b4x4 + b5x5 + b6x6 + b7x7 + b8x8 + u

  Where, Y = detrended production, 
X1= area under the crop in thousand hectares, X2= yield in kg / ha, X3= lagged year farm harvest prices, X4= area under high yielding varieties in thousand hectares, X5= irrigated area under the crop in thousand hectares, X6= gross fertiliser used to net sown area in qt / ha,X7= gross area covered by pesticides in thousand hectares, X8= number of tractors, b0= constant, bi= ( i=1,2,3,…..8) regression coefficient of each individual variable and u  = random term.


The results of the study showed that the magnitude of area variability had declined in period II for food and non-food crops except pulses. Analysis of yield fluctuation indicated that Caddy Della Valle index (CDI) was highest for Bajra (6.17) followed by jowar (6.07) and gram (4.91) in period III. Wheat (1.00), potato (1.19) and sugarcane (1.50) were the crops with least yield variability. Among the major crop groups, variability in output was highest for potato (7.34) being followed by pulses (7.25). The lowest computed Caddy Della Valle index (CDI) was found in wheat.


For mustard, cotton, potato and rice R2 value tends was lower than 70 percent. Correlation matrix showed that no serious cases of multicollinearity were detected within explanatory variables. To test the significance, a two- tailed –t-test was carried out. The area under the crops was significant and positive towards production instability in nine out of 11 crops. In rapeseed and mustard, the coefficient turned out to be positive while in cotton it was negative. Rapeseed and mustard, barley and jowar were crops with highest value of coefficients. Rice and wheat had leas coefficient values. This study showed that, productivity contributed more relative to area towards fluctuation in rice, jowar, Bajra, wheat and gram. Jowar and Bajra crops had the highest instability coefficients as a result of their highest yield fluctuations.

Bhatnagar et.al., (2000) conducted a study on “An Estimate of Area and Production of Wheat in Haryana by 2002”.in their earlier study, statistical estimation of area and production of wheat was not been considered.  Therefore, in  the present study an attempt was made to estimate the area and production of wheat in Haryana.

The linear growth rates of these variables were worked out by fitting linear equation as 

Yt = a + bt

 Where, Yt  = Area/production/yield in tth year, a & b are constant,  t is the time variable in years (1,2, . . . , 33)

Linear growth rate = {Reg. Coefficient/mean²} X100.

The linear growth rate of 33 years are then classified into a frequency distribution table by using stages’ formula to determine the class intervals of linear growth rates as, 

I = {L-S} {1+3.322 log n}

 Where, L = largest value of growth rates, S = smallest value of growth rate and, n = number of years.

The expected mean and standard error for the linear growth rates have been worked out at 95 percent confidence level for both the variables as given below,

Confidence limits =bˆ 
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 1.96 s.e.

            Where, bˆ is the expected mean of linear growth rate.

The results of the study indicated that the average area of wheat in Haryana had increased 153.14 per cent.  The production of wheat had shot up by 6,658.33 thousand tonnes giving an increase of 490.15 per cent in the current period.  The yield of wheat had also increased by 136.77 per cent over base period. The period from 1966-67 to 1995-96 was been split up into three decades.  The average area of wheat has increased from 1,059.01 to 1,311.34 thousand hectares giving an increase of 23.76 per cent in the second decade (1976-77 to 1985-86) over the First decade (1966-67 to 1975-76) where as it had increased 14.39 percent. Similarly, the production of wheat had shown an increase of 48.07 and 41.07 per cent in second and third decades respectively.  The average yield of wheat had increased by 20.30 per cent.

The linear growth rate of the area of wheat was 4.85 after first decade, which was reduced to 3.83 and 2.74 per cent after second and third decade respectively. During 1998-99, it was further reduced to 2.56 per cent. The growth rate of production had increased from 5.53 to 6.46 per cent in second decade but it also decreased up to 5.49 and 5.15 per cent in third decade and in 1998-99 respectively.  The yield of wheat had shown an increasing trend. The area of wheat is expected to increase minimum 4.1422 to 4.1619 per cent and maximum 5.8729 to 5.9160 per cent by the year 2002.

A study on 'Is Minimum Support Price Policy Equitable in Progressive Agriculture? The case of Paddy and Wheat in Punjab' was conducted by the Jain et. al., (2000). In Punjab, importance of wheat as a rabi crop had increased over time with its proportion to rabi cropped area becoming as high as 85 per cent in 1991-92 while paddy too had emerged as major kharif crop by 1990-91 shared 60 per cent of kharif cropped area. The long-term growth of net returns for wheat, over two decades (from 1971-72 to 1991-92) was terribly low at 1.20 per cent per annum.  Although for the decade of eighties, the growth rate of net returns per hectare for wheat was as high as 8.70 per cent.

The inter-zonal differences in the average cost of production of wheat was declined over time even in absolute values and hence much more relatively.  The difference was as high as Rs 17 per quintal in 1971-72, Rs 15 in 1981-82 and Rs 9 in 1991-92.  This implied that the dissemination of technology with time had led to almost uniform cost of wheat production throughout Punjab by 1991-92.  The bulk line cost criteria of covered 85 per cent of farmers was not met in any of the study years for wheat.  Though minimum support price for wheat was higher by 26,20 and 33 per cent than the average cost of production in Punjab in 1971-72, 1981-82 and 1991-92 respectively but the number of farmers covered by this price were estimated to be 69,77 and 83 per cent respectively. The percent area under wheat covered by the minimum support price was estimated at 76,76 and 89 per cent in 1971-72, 1981-82 and 1991-92 respectively.  Most efficient wheat producing zone had turned out to be the least efficient wheat producing area by 1991-92 as the input costs had escalated faster than the output.

Marginal effect analysis for cost behaviour indicated that on high cost farms, yield had significantly reduced the per unit cost of production.  In case of wheat, one quintal increase per hectare declined the cost by Rs 15 while in case of paddy it was Rs 7 in Punjab.Marginal effect analysis for yield indicated scope to increase the fertiliser input on these high cost farm to increase the yield both in case of wheat and paddy.  Irrigation can be increased where, one per cent increase could increase the yield by 0.12 per cent.  Impact of operating cost was increasing for wheat, its one per cent increase could increase the yield by 1.10 per cent on such high cost wheat farms.

Reviewing the impact of inputs on the cost efficiency and yield response, it was a dichotomous situation where an input was increasing the yield but reducing the cost efficiency viz., irrigation and fixed costs in paddy, operated cost in paddy and wheat.  In such a situation, a trade-off is necessary to optimize the resource use in consultation with the standard recommendations or the extension experts.

D. OTHER RELATED STUDIES:

Singh, et.al., (1993) in his study on “ Cotton Development and Export Potential in India” attempted to assess some of aforesaid issues in the context of the present Indian economy and to make some observations about the growth future and equity in cotton development. According to the authors of the study, the overall growth of area, production and productivity of cotton during the past four decades (1949-50 to 1989-90) was 0.22 percent, 2.33 percent and 2.11 percent per annum, respectively and he contribution of individual components in the growth of cotton production, the growth in yield contributed the maximum and the increase in land under cotton cultivation was merely 9 percent. Further, they stated that, the pattern of area sown was generally influenced by soil type, extent of irrigation, level of investment and earning, availability of resources etc. Mainly, irrigation in a crucial factor which determined the level of crop productivity in a given situation. To them, cotton being a prestigious cash crop can make a significant contribution to the foreign exchange earnings through expansion of exports.

The author concluded that, the country had made spectacular achievements in increasing the production and productivity of cotton since independence. However, this achievement was not sufficient to capture the vast untapped potential and regional imbalances in cotton production. The precarious trends in cotton export adversely affected the foreign exchange earnings, which added to the growing trade deficit of the country.

Reddy et al., (1997) made an attempt to evaluate the efficiency with which the groundnut growers in Challakere Taluk of Chitradurga districts use their resources to maximize their farm earnings. Resources use efficiency was also studied in different categories of farms for suggesting the shifts in resource use with the objectives of (1) evaluating the economic rationale of resource use on different farm size group; and (2) suggested the shifts of resources the shift of resources from one category to another category so that the resources could be optimally used.

The data on the cultivation of groundnut crop of 1991 kharif were collected from 100 groundnut-growing farmers selected at random in 10 sample villages of Challakere taluk. The author had adopted statistical techniques like cobb-douglas production, frontier production function analysis and timmers technical index were used separately for small farms, large farms and all farms in order to determine the factors of production like:

Cobb-Douglas production function as follows:

                                           Y=ax1b1x2b2x3b3x4b4x5b5x6b6

The function was converted to the logarithmic form so that it could be solved by least squares method.

                                     Log Y=log a + b1 log x1 + b2 log x2 + ………..+ b6 log x6

And timmers measures of technical efficiency is given by:


    Y’

    



  TEi  =

Y*

           Where Y’ = Actual output and  Y* = the potential output obtainable for given levels of inputs.

The production function analysis revealed that land, farmyard manure (FYM) and seed in the case of small farmers and FYM in he case of large farmers contributed significantly to the production. Further, the analysis clearly showed that reallocation of resources like land, FYM and seed and withdrawal of certain resources to make groundnut crop production more profitable. Thus, it was clear that the small farmers groups were achieving yields levels, which were more efficient than the large farmers groups.
“ Growth and Variability in Sugarcane Production in Bangladesh” was studied by Deb et.al., (1999). The major objectives of the study were: (i) to quantify the rate of growth in sugarcane area, production and yield for different periods in different regions of Bangladesh, (ii) to estimate the level of  variability in sugarcane area, production and yield for different regions of Bangladesh and (ii) to discuss the policy implications of the observed regional and temporal growth and variability scenario in sugarcane production.

The study was based on secondary data on sugarcane area and production collected from various issues of the Year Book of Agricultural Statistics of Bangladesh published by the Bangladesh Bureau of Agricultural Statistics. The analysis of growth and variability in sugarcane area, production and yield was done for three different periods- Period - I (1962/63 – 1970/71), Period - II (1973/74 –1982/83) and Period - III (1983/84 – 1993/94).

Annual compound rate of growth in sugarcane area, production and yield was estimated at regional and national level and also coefficients of variation of area, production and yield of sugarcane was also worked out for the period between 1962 and 1994.

The authors observed that sugarcane area and production in Bangladesh had increased overtime while the yield had decreased and there was no significant change in variability in sugarcane production, area and yield in succeeding periods in Bangladesh through different regions showed a mixed pattern. Thus the authors of the study suggested that researchers and policy makers of Bangladesh should develop a mechanism to increase sugarcane yield on a priority basis. Unless the declining trend in sugarcane yield can be reversed it would not be possible for Bangladesh to increase sugarcane production in future because it was unlikely to have an expansion in sugarcane area in future due to the land scarcity. 


Gyanendra Singh et al., (2001) in his study on “Growth Trends in Area and Productivity Affecting Total Food Grains in Madhya Pradesh” had analysed the growth trends of area, productivity of food grains production in Madhya Pradesh state.


The time series data on area, production and productivity of food grains of food grains for the period 1951-52 to 1998-9 were utilised to study the trends. The data was collected from Madhya Pradesh Agricultural Statistics, published by the Directorate of Agriculture, Government of Madhya Pradesh, the time period was divided into three different phases as: i) Pre-Green revolution era 1951-52 to 1965-66; ii) Green revolution era 1966-67 to 1998-99; iii) Post- Green revolution era 1976-77 to 1998-99; compound growth rate were calculated as y = abx.


The area under foodgrains in the state of Madhya Pradesh had increased from 12.78 to 17.925 million hectares during 1951-52 to 1998-99. It was clear from the study that value of co-efficient of determination (R2) was maximum (0.89) for quadratic function compared to other function fitted for foodgrains area over the period. Also coefficient of determination was statistically significant. This indicates that the best trend in area in quadratic in nature. The table of foodgrains productivity revealed that among the fitted function quadratic in nature with coefficient of determination (R2) equal to 0.85. As well as the value of coefficient of determination (R2) was found to be statistically significant at one percent level. The compound growth rate for area and production were significant during pre-green and green revolution period while in case of productivity growth rate was non-significant.


The study revealed that coefficient of variation for area in the state varied from 12.5 percent to 26.6 percent, indicated that there was lot of variation in area utilisation during different periods. The value of coefficient of variation was 13.0 percent before green revolution, which reduced to 12.5 percent during green revolution period, and again it increased to 21.4 percent. Introduction of high yielding varieties in the year 1964 served as a fillip in a real break through for increasing the food grain production.


Mohammad Pervez Wasim (2001) in his study analysed the “Dynamics of Foodgrains Production in Pakistan”. With the objective of (i) examining growth and pattern in Pakistan and ii) examined the factors affecting the factors affecting food grains production. The study was based on secondary data for the last 45 years, i.e., from 1951-52 to 1995-96. The study used the decomposition analysis to study the total yield increase in to pure yield effect


The trends in the foodgrains area, production and yield were worked out along with the respective compound growth rates. The compound growth rates were worked out by an exponential function of the form. The study found that there was some deceleration from pre –green revolution period to the green revolution period, coming substantially from a decline in the growth rate of area. Other evidence however indicated that bulk of the increase in crop yields. Thus, the study indicated that any future growth in foodgrains production would be extremely demanding in agriculture. The results of the decomposition analysis indicated that the three independent variables namely, per hectare fertilizer use, percent coverage of high –yielding varieties and percent coverage at one percent level while irrigation was significant at five percent level. The study emphatically suggested more emphasis to the technology-based growth in agriculture.
CHAPTER – III

METHODOLOGY

The methodology adopted by the investigator for the present study on “ Growth and Instability of Wheat Cultivation in Selected States of India (1985-86 to 2000-2001): An Economic Analysis” is discussed under the following heads:

A. Selection of the area.

B. Selection of the crop.

C. Collection of data.

D. Period of the study.

E. Tools of analysis used.

F. Limitations of the study.

A. Selection of the area:


In India, wheat occupies an important position and it ranks second next to other foodgrains. Wheat cultivation in India is mainly confined in nine states viz., Bihar, Gujarat, Haryana, Madhya Pradesh, Maharastra, Rajasthan, Punjab, Uttar Pradesh, West Bengal. With an area of around 11 percent under wheat in the world. India contributed 12 percent to the world of wheat basket. China is the largest producer of wheat with 13 percent of the area and 19 percent of the total world produce. World wheat production is 570 million tonnes.

B. Selection of the crops:


There are two important wheat varieties grown in India viz., winter and spring. These two varieties of wheat crops are mainly concentrated in Uttar Pradesh, Punjab, and Haryana. Variety wise data was not available specifically in the table; therefore the investigator has analysed only the total wheat production, which includes both the types. 

C. Collection of data:

The required data have been collected from various secondary sources such as,

(i) Economic survey.

(ii) Agricultural situation in India.

(iii) The Asian economic reviews.

(iv) Indian wheat journal.

(v) Indian economic appraisal.

(vi) India year book (various issues).

(vii) Agrolook-interantional crop science magazine.

(viii) Directorate of economics and statistics.

D. Period of the study:


Of the all the plans, the sixth plan was hailed as a great success, particularly because of the success on the agricultural front. As against the annual growth rate of 3.8 percent for agriculture, the actual growth rate was 4.3 percent. The production of foodgrains in 1983-84 was 152 million tonnes and was hailed by the government as the second green revolution. While the first green revolution for m1967-68 arose from the introduction of new high yielding varieties of Mexican wheat and dwarf rice varieties, the second green revolution from 1983-84 was said to be from expansion in supplies of inputs and services to farmers, agricultural extension and better management.


While the first green revolution was confined mainly to Punjab, Haryana and western Uttar Pradesh, the second green revolution had spread to eastern and central states including west Bengal, Bihar, orissa, Madhya Pradesh and eastern Uttar Pradesh. These states had made tremendous progress in recent years.


However, it is important to emphasis the fact that, despite all the great claims of the government, none of the targets (except in oilseeds) of agricultural production was achieved during the sixth plan.


The seventh and eight plans laid emphasis on specific projects in the field of agriculture. It included a special rise production programme for rainfed agriculture, national oilseeds development project, social forestry, etc. The seventh plan was not successful because the targets fixed for various sectors (except cotton) were not achieved. However, the level of production at the end of the seventh plan was much higher than at the beginning of the seventh plan.


The eight plan basically sound in its approach in the strategy of development and in the targets of agricultural crops. Fortunately, weather and climate conditions were favourable and broadly many of the targets could be fulfilled. For instance, the actual outputs in 1996-97 (the last year of the eight plan) of oilseeds, of sugarcane, of cotton and of jute were higher than the targets for these crops in the eight plan. The only exception was foodgrains – the eighth plan target was 210 million tonnes but the actual production was 199 million tonnes. In fact, the production of foodgrains at 199 million tonnes was the highest output registered by India till the .


The ninth plan was not much of a success, as far, as the agricultural targets were concerned. For instance, the ninth plan fixed the targets of foodgrains production at 234 million tonnes in 2001-02, but the actual production was only 211 million tonnes.


Achievements in agricultural sector in various plan as well as, indicators of agricultural progress are presented in Appendix (I) and (II). Therefore, the investigator was interested in analysing the foodgrains production in India particularly the area, production and productivity of wheat in selected states in India.

E. Tools of analysis:

(i) Growth rate analysis:


The growth rate of area, production and productivity of wheat over the period under study from 1980-81 to 1999-2000 were computed by fitting the exponential function of the following form:

Y=ABt
Log Y = Log A + Log B

a) Compound growth rate = Antilog (Log B) – 1

b) Percent growth rate = [Antilog (Log B) – 1 x 100]

c) Annual growth rate is calculated by using the formulae:




Pt –P t-1





    x 100




   P t-1

Where, Pt is the current year area / production / yield of wheat in India during the period ‘t’, Pt-1 is the previous year area/ production / yield of wheat in India during the period ‘t-1’

(ii) Instability index:


In order to study the instability in area, production, productivity and rainfall an Instability Index   and Coefficient of Variation were used for the selected reference period 1980-81 to 1999-2000.



The algebraic form of it is:
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            The instability index (I.I) = Antilog √ V log – 1 x 100

Where, Xt = area / production / productivity / rainfall in year ‘t’,  N = The total number of years minus one, M =  The arithmetic mean of the difference between the log of Xt and Xt +1 and Xt + 2 etc and V log = The logarithmic variance of the series.

(iii)  Standard deviation:
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Where, N is the total number of observations and Xi is the area or production or productivity of each observation.


(iv) 
Coefficient of variation: 
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Where N is the total number of observation and Xi is the area, production, productivity and rainfall and X is the mean of the distribution.

(v) Multi-linear regression model:


 The relationship between the independent and dependent variables and so a multiple linear regression model was fitted as D1 + D2.



Y = a + b1 A1 +b2 I1.


Where, Y= production of wheat, A1 = area (A1), I1 = irrigated area (I1), D1 = dummy variables = 1and If < 1 ha size  = 0,


Other wise, D2 = dummy variable =0, if 1,1-2 ha size: = 1, 
a = regression constant and  b1 and b2 are regression co-efficient to be estimated.

(vi) Simple decomposition model:


To find out the contribution of area/ production / productivity and rainfall, the simple decomposition model was used

Δ P/V = A0 (Yn- Yo) / Q0 (Rn-R0) + Y0 (An – A0) + R0 (Qn- Q0) + Δ A + ΔY / Δ Q Δ R.


Where, Δ P/V = change in production and change in rainfall.



A0 / Q0 = area and rainfall in the base year.



An,Qn = area and rainfall in the current year.



Y0 , R0 = yield and rainfall in the base year.



Yn , Rn = yield and rainfall in the current year.



Δ A, Δ Q = change in area (An – A0) and change in rainfall (Qn- Q0).



ΔY, Δ R = change in area (Yn- Yo) and change in rainfall (Rn-R0).
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Where, the first term is the productivity/ rainfall area. Second term is area/ rainfall area and last term is the interaction effect.


F. Limitations of the study:

1. The present study has not analysed the import and export of agricultural 


commodities particularly wheat crop.

2. The analysis of the study is restricted only to nine states of India the other 


states were not covered in the present study.

CHAPTER – IV

RESULTS AND DISCUSSIONS

The results of the study on the “Growth and Instability of Wheat Cultivation in Selected States of India (1985-86 to 2000-2001): An Economic Analysis” are discussed under the following heads:

I. To examine the trends in area, production, productivity and rainfall of wheat crop in major selected wheat growing states and in India.

· Growth of the agricultural sector since 1951. 

· Share of agricultural sector in total gross domestic product at factor cost.

· Growth in area of principal crops since independence.

· Gross and net irrigated area in India.

· Growth in production of principal crops since independence.

· Foodgrains production during various five year plans.

· Growth in yield of principal crops since independence.

· Self-sufficiency in foodgrains.

· Compound growth rates of area, production and yield of principal crops during 1981-82 to 2000-01.

· Area, production and yield of foodgrains in India, 1950-51 to 2001-02.

II. To analyse the growth rate of wheat in selected wheat-growing states in India.

· State wise estimated of area, production and yield of wheat cultivation in selected states of India form 1985-86 to 2000-01.

· Annual growth rate of area, production and yield of wheat cultivation in selected states of India form 1985-86 to 2000-01.

· The compound growth rate of area, production and yield of wheat cultivation in selected states of India form 1985-86 to 2000-01

· Three year moving average of area, production and yield of wheat cultivation in selected states of India form 1985-86 to 2000-01

· Ranking of selected states of India based on area, production and yield of wheat.

· Components of agricultural growth.

III. To find out the extent of instability of wheat crop in terms in area, production and productivity in selected wheat-growing states in India.

IV. To estimate the contribution of area and productivity in wheat production.

· Estimated co-efficient of production function for wheat cultivation for the selected states in India from 1985-86 to 2000-01.

· Contribution of area, yield and their interaction in wheat cultivation.

a. TRENDS IN AREA, PRODUCTION AND PRODUCTIVITY OF WHEAT IN SELECTED STATES OF INDIA

GROWTH OF THE AGRICULTURAL SECTOR SINCE 1951

Table  (I) shows the overall growth rate of agriculture since 1950-51.

TABLE (I) GROWTH OF THE AGRICULTURAL SECTOR SINCE   1950-51

	Period
	Annual compound growth rate (in percentage)

	1951-61

1961-71

1971-81

1981-91

1951-91

1992-93 to 1999-2000
	3.3

2.2

1.7

3.9

2.8

2.2


     Source: Economic Survey, 2001-2002

During the first decade of the planning, (1951-61), when the first and second five-year plans were implemented, the annual rate of growth in agriculture was 3.3 percent. But during the second and third decades off planning (1961-71 and 1971-81), the annual average rate of growth declined to 2.2 percent and 1.7 percent respectively, mainly because of limited possibilities for area expansion. The sixth plan (1980-85) was a grand success and the growth rate in agricultural production during this plan was 4.2 percent and this contributed to a higher overall growth rate during the fourth decade. Growth rate achieved in the fifth decade (1992 to 2000) was not encouraging (only 2.2 percent).

TABLE (II) SHARE OF AGRICUTURAL SECTOR IN TOTAL GROSS DOMESTIC PRODUCT AT A FACTOR COST










(At 1993-94 prices)

 


Rs. crores 

	Year
	GDP at factor cost
	Agriculture
	2 as % of 1

	
	(1)
	(2)
	(3)

	1950-51

1970-71

1990-91

2000-01
	1,40,470

296280

692870

1193920
	83150

142580

242010

316690
	55.4

44.5

30.9

26.5


Note: Agriculture includes Agriculture, Forestry and Fishing at 1993-94 prices.


Table (II ) and Appendix (III)  provided by the Central Statistical Organisation reveals that between 1950-51 to 1960-61, the share of agriculture in GDP has been in the range of 55 to 52 percent, though it was declining, but as the process of industrialization and economic growth gathered momentum, the share of agriculture indicated a sharp decline and reached a level of 26 percent in 2000-01.

TABLE  (III) GROWTH IN AREA OF PRINCIPAL CROPS SINCE INDEPENDENCE

	CROPS
	IN MILLION HECTARES


	ANNUAL RATE OF

GROWTH (%)

	
	1949-50
	1964-65
	2000-01
	1949-50 to 1964-64
	1964-65 to 2000-01

	All foodgrains of which

Rice 

Wheat 

Coarse cereals 

Pulses 

All non-foodgrains in which

Oilseeds

Sugarcane 

Cotton 

Potato

All crops 
	99

30

10

39

20

23

10

1.5

4.9

0.2

122
	118

36

13

44

24

33

15

2.6

8.4

0.4

151
	120

44

25

31

20

38

22

4.3

8.6

1.2

158
	1.4

1.3

1.7

0.9

1.2

2.5

2.6

2.5

3.3

4.4

1.6
	0.1

0.6

2.0

-1.1

-0.5

0.3

1.1

1.4

0.1

3.5

0.1


     Source: Government of India, Ministry of Finance: Economic Survey, 2001-2002.


After 1964-65, the scope for extension of cultivation gradually declined. During the post-green revolution period (1965-2001), the annual area growth rate was extremely low; i.e., all crops:0. 1 percent, foodgrains: 0.1 percent and non-foodgrains: 0.3 percent.


During the period 1965-2001, he increase in area under rice was only by 22 percent while the area under wheat rose by 92 percent. As a result, the annual rate of growth of area under rice was a mere 0.6 percent, while it was 2.0 percent for wheat. The extension of area under wheat was clearly due to the introduction of bio-chemical technology, but it was at the expense of coarse cereals and pulses. There has been a shift in cropping pattern between the two periods. The share of wheat in the total cropped area had gone up from 8.5 percent t 14 percent; and the share of wheat in irrigated area had gone up from 15 percent to 38 percent.


Under non-foodgrains, spectacular progress was achieved by potatoes (increase in acreage during this period was by 20 percent and the annual area growth rate was 3.5 percent) and plantation crops (increase in acreage by 67 percent).

TABLE  (IV ) GROSS AND NET IRRIGATED AREA IN INDIA.








(million hectares)

	Year
	Net irrigated area
	Gross irrigated area
	Total cropped area
	Gross irrigated area as percent of sown area

	1950-51

1970-71

1990-91

1999-2000
	21

31

48

57
	23

38

62

76
	133

166

186

193
	17

23

34

39


 Source: agricultural statistics at a glance.

Table (1V) showed, as a consequence of irrigation about 17 percent of cropped area was irrigated in 1950-51; this has increased to 39 percent in 1999-2000. Further, there has been a gradual improvement in area irrigated more than once. In 1950-51, area irrigated more than once was 1.7 million hectares or 8.1 percent of net irrigated area; in 1998-99 this had increased to 18.6 million hectares or 33 percent of the net irrigated area. Area irrigated more than once is a kind of land augmentation and is, therefore, very crucial in raising agricultural output.

TABLE (V ) GROWTH IN PRODUCTION OF PRINCIPAL CROPS SINCE INDEPENDENCE (1950-2001)

	
	ANNUAL RATE OF

GROWTH (%)

	
	1949-50
	1964-65
	2000-01
	1949-50 to 1964-64
	1964-65 to 2000-01

	All foodgrains of which

Rice

Wheat

Coarse cereals

Pulses

All non-foodgrains in which

Oilseeds

Sugarcane

Cotton

Potato
	55

24

6

17

8

5

50

3

2
	89

39

12

25

12

9

122

6

4
	196

85

69

31

11

18

299

10

22
	3.2

3.5

4.0

2.2

1.4

3.3

4.3

4.6

4.3
	2.2

2.2

5.0

.6

-0.2

1.9

2.5

1.4

4.9


Source: Economic survey (2000-02), Government of India.

During the first period (1950-65), all foodgrains production had increased at an impressive annual rate of 3.2 percent. The major cereals, viz., wheat and rice recorded high rate of growth (4 percent and 3.5 percent respectively), but coarse cereals and pulses recorded relatively lower growth rates (2.2 and 1.4 percent respectively). The output of growth rate of all non-foodgrains (3.5 percent per year) was also impressive. This order of growth rate in agricultural production was due partly to area growth rate and partly to yield growth rate, in this period.

After 1965, the government introduced biochemical technology with the hope of improving agricultural productivity and through it, improves agricultural production.

That the new technology did not really bring about a break-through in agricultural production is clear from the fact, that but for the production of wheat and potatoes (annual growth rate of around 5 percent) the annual rate of growth in output has been low in almost all crops. The rate of increase in the case of coarse cereals and pulses has been marginal. Certain important conclusion can be drawn:

(a) While area expansion contributed significantly to pre-green revolution growth, gains in agricultural productivity were a major factor for realising output growth in the post – 1965 period.

(b) Except fro wheat, output growth rate could not be maintained despite the adoption of modern agricultural technology.

(c) Although in rice, the productivity picked up a little later, but the extension of area under high yielding varieties did help to boost production of rice after 1980-91.

(d) The growth rate in foodgrains was, however, maintained at a level of 2.2 percent per year mainly because of the high growth rate of 5.0 percent in wheat.

(e) (There have been significant shifts in the shares of states in the output of major foodgrains. For instance, the share of the eastern region of the country in the total output of rice had declined from 38 percent to 28 percent between the two periods. On he other hand, the northern region comprising Punjab, Haryana and Uttar Pradesh had increased its share in the total output of rice from 10 percent to 23 percent. In the case of wheat, the major locational shifts has been from the western region to northern region.

(f) With the introduction of modern technology to areas of assured rainfall or with good irrigation facilities, oilseeds, coarse foodgrains and pulses have been pushed to inferior lands. Hence these crops have not registered much increase in yield or in total production. 

FOODGRAINS PRODUCTION DURING VARIOUS FIVE YEARS PLANS

After remaining a food deficit country for about two decades after independence. India has not only become self-sufficient in foodgrains but also has a surplus of foodgrains. The situation started improving gradually after the mid 1960s with the introduction of high yielding varieties (HYV’s) of crops, and the development of agriculture infrastructure for irrigation, inputs supply, storage and marketing. The high production potential input responsive HYV’s motivated farmers to adopt improved production technologies with the use of water, fertilisers and agrochemicals. Besides the public sector rural infrastructure, farmers developed their own ‘on farm’ resources. The extension support for production technology and the marketing support through procurement operations encouraged farmers to step up production. The production of various crop commodities has increased substantially, during the plan period, which was presented in table (VI).

TABLE – (VI) FOODGRAINS PRODUCTION DURING VARIOUS FIVE YEARS PLANS






(Million tonnes)
	Plan period
	Wheat
	Rice
	Foodgrains

	I plan (1951-56)
	7.4
	23.22
	59.83

	II plan (1956-61)
	9.3
	29.3
	70.9

	III plan (1961-66)
	12.1
	39.4
	86.8

	IV plan (1969-74)
	21.78
	44.05
	104.67

	V plan (1974-79)
	35.51
	53.77
	131.90

	VI plan (1980-85)
	44.07
	58.34
	145.54

	VII plan (1985-90)
	49.85
	73.57
	171.04

	VIII plan (1992-97)
	69.35
	81.74
	199.44

	IX plan (1997-2002)
	71.47
	91.61
	211.32


Source: Five year plan – Various issues, Planning commission, Government of India, New Delhi.


The foodgrains production increased to a level of 211.32 million tonnes in 1997-2002 form 59.83 million tonnes in 1951-56. The production of wheat had increased at a level of 71.47 million tonnes (1997-2002) and rice was also increased at a level of 91.61 million tonnes.
TABLE (VII ) GROWTH IN YIELD OF PRINCIPAL CROPS SINCE INDEPENDENCE

	
	ANNUAL RATE OF

GROWTH (%)            

	
	1949-50
	1964-65
	2000-01
	1949-50

to

1964-64
	1964-65 to

2000-01

	All foodgrains of which

Rice (quintals)

Wheat (quintals)

Coarse cereals (quintals)

Pulses (quintals)

All non-foodgrains in which

Oilseeds (quintals)

Sugarcane (tonnes)

Cotton (kgs)

Potato (quintals)
	7.1

6.6

4.3

4.0

5.2

34

95

66
	10.8

9.1

5.1

5.2

5.6

47

122

84
	19.3

27.4

10.7

5.3

8.3

69

191

180
	1.4

2.1

1.3

1.3

0.2

0.9

0.1

1.0

2.0

1.6
	2.4

1.8

3.2

2.2

0.1

1.6

1.2

1.2

1.5

3.1


Source: Economic survey (2000-2002), Government of India.

During the pre-green revolution period, rice recorded the most impressive growth rate in yield from 7 quintals per hectare in 1949-50 to nearly 11 quintals by 1964-65. The annual rate of growth was 2.1 percent. The yield growth rate of wheat during this period was 1.3 percent per year was modest as compared with rice. For instance, yield per hectare in the case of wheat improved from 6.6 quintals in 1949-50 to 9.1 quintals in 1964-65. Among the no-foodgrains, cotton and sugarcane recorded a modest growth rates during this period.

During the second period, however, the most spectacular growth rate was recorded by wheat (3.2 percent per annum) potato too recorded an impressive growth rate of 3.1 percent per year. Per hectare yield of wheat is now 27.4 quintals as compared to only 19.8 quintals in the case of rice. Rice registered a steady annual growth rate of 1.8 percent in yield. Productivity of coarse cereals rose by 2.2 percent per year. On the other hand, pulses recorded a growth rate of 0.1 percent per year and oilseeds, a mere 1.2 percent per year. This shows that the new bio-chemical technology was particularly suited to wheat production but was not effective in the case of other crops.

SELF SUFFICIENCY IN FOOD GRAINS:

A major achievement of agricultural sector is increase in food grains production from 50,8 million tonnes in 1950-51 to a record of 208.9 million tonnes in 1999-2000. However the increase in P.C.A of foodgrains per day has been modest from 395 grams in 1951 to 466 grams in 2000.

TABLE (VIII): FOODGRAINS PRODUCTION AND PRODUCTIVITY IN INDIA

	Year
	Production (million tonnes)
	Productivity per hectare

(Kg.)

	1950-51

1960-61

1970-71

1980-81

1990-91

1997-98

1998-99

1999-2000

2000-01
	50.8

82.0

108.4

129.6

176.4

192.3

203.1

208.9

199.0
	522

710

872

1023

1380

1552

1571

1697

-


Source: Government of India, Economic survey, 2000-01, Pg.153, Tables 8.5 and 8.6 (excerpted)

TABLE (IX)  COMPOUND GROWTH RATES OF AREA, PRODCUTION AND YIELD OF PRINCIPAL CROPS DURING 1981-82 TO 2000-01.








(Base year: TE 1981-82 = 100)









(Percent per annum)

	Crops
	1981-82 to 1989-90
	1990-91 to 2000-01

	
	Area
	Production
	Yield
	Area
	Production
	Yield

	Rice

Wheat

Jowar

Bajra

Maize

Barley

Coarse cereals

Total cereals

Total pulses

Total foodgrains

Sugarcane

Total oilseeds

Cotton

Total fibres

Potato

Tobacco

Non- foodgrains

All principal crops
	0.40

0.46

0.99

-1.05

-0.20

-6.03

-1.34

-0.26

-0.09

-0.23
1.44

1.51

-1.25

-1.50

2.90

-2.79

1.12

0.10
	3.55

3.57

0.28

0.03

1.89

3.48

0.40

3.63

1.52

2.85

2.70

5.20

2.80

2.46

5.17

-1.05

3.77

3.19
	3.47

3.10

1.29

1.09

2.09

2.72

1.62

2.90

1.61

2.74
1.24

2.43

4.10

3.98

2.20

1.79

2.31

2.56
	0.80

1.03

-3.44

-1.52

1.08

-2.03

-2.07

-0.06

-0.79

-0.19
1.87

0.88

2.33

2.13

3.32

1.33

1.19

0.19
	1.74

3.27

-3.80

0.19

2.57

0.58

- 0.54

1.36

- 0.04

1.66
2.70

1.62

1.37

1.40

4.33

2.33

2.41

1.96
	0.92

2.21

- 0.38

1.74

1.46

2.66

1.18

1.36

0.55

1.28
0.82

1.04

- 0.94

- 0.76

0.98

0.98

0.86

1.00


Source: Government of India (2001), Agricultural Statistics at a Glance, Agricultural   Statistics Division, Directorate of Economics and Statistics, Department of Agricultural and Cooperation, Ministry of Agriculture, New Delhi.


During the pre-reform period, the growth rate of foodgrain for the given area was (–) 0.23 percent per annum, production 2.85 percent and yield 2.74 percent. In the post-reform period, the respective figures were – 0.19 percent, 1.66 percent and 1.28 percent. The decline in growth rates may be attributed to decline in public investment in the agriculture sector, stagnation in foodgrain production in the green revolution belt comprising Punjab, Haryana and western Uttar Pradesh, impact of HYV’s on wheat and rice crops only, lack of technological breakthrough in coarse cereals and pulses, application of law of diminishing marginal returns in agriculture, etc. the agriculturally most developed state, i.e. Punjab had faced a number of problems in the last one decades. Punjab’s agriculture is concentrated not only on the wheat-paddy rotation and almost stagnant yield (and that too at a high cost) but also its importance in Indian agriculture have either started declining or have a stagnating tendency. This was mainly because of the approach to agriculture during the past decade which had directed at securing increased production through subsidy on inputs such as power, water and fertilizers rather than through building up new capital assets, irrigation and power. Land resources being limited, an increase in cropping intensity was essential for increasing the cropped area.


For all non-foodgrain crops, the growth rates of area, production and yield were 1.10, 2.41 and 0.86 percent per annum respectively in the post-reform period whereas in the pre-reform period, the respective figures were 1.12, 3.77 and 2.31 percent per annum.   

TABLE (X): ALL INDIA COMPOUND RATES OF GROWTH OF AREA UNDER CROPS

(in percent)

	
	
	1952-65
	1967-2003

	(i)
	Foodgrains
	1.07
	0.34

	(ii)
	Non-foodgrains
	2.31
	0.96

	(iii)
	All crops
	1.31
	0.51



Source: Economic Survey.


It would further be seen that the increased area was claimed both by foodgrains and non-foodgrains crops, although the rate of growth of the area under non-foodgrain crops was higher. The increase in area under crops was made possible by the fact that large land reclamation and soil conservation programmes were initiated during the earlier plans. Moreover, the introduction and expansion of irrigation facilities made if possible in the initial stages to introduce double and multiple- cropping. 

· Post- HYV period:


This period is marked by efforts to increase the productivity of and by intensifying the use of improved inputs like seeds, fertilisers, pesticides, irrigation facilities, etc. Although land reclamation continued to figure in the plan programmes horizontal expansion never got priority over vertical expansion. Population pressure on land reduced the flexibility for horizontal expansion.


In India, out of a total land area of 304.2 million hectares, about 170.0 million hectares ie., 56 percent is under cultivation; compared with the world average of 32 percent in the USA. Similar proportion of 4 percent, and in Brazil only 10 percent. Undoubtedly, India is better placed as compared to other countries. Due to increase in population per capita availability of land in India is only 0.40 hectares as compared to 54.62 hectares in Australia, 42.85 hectares in Canada, 4.32 hectares in the USA. Therefore, only remedy to meet its rising needs of agricultural products in India lies in raising the level of productivity.

Productivity:


Productivity has two aspects, viz, (a) land productivity and (b) labour productivity.

· Land productivity:


Land productivity refers to yield per hectare of land. When the pressure on land is so heavy, a solution is to be sought by increasing the productivity of the existing land through introducing better inputs and better techniques of production. The explanation of the increase in agricultural production during the last five decades is, therefore, to be found in the yield per hectare of land. The entire period, however, can be conveniently divided in three sub – periods:

a. First two five – year plans: During this period agricultural productivity recorded a continuous growth, though it was slow.

b. Pre HYV period (1961-67 to 1966-67): agricultural productivity stagnated during the major part of this period.

The year 1967-68 which can be regarded as the benchmark year in the history of Indian agriculture. From this year onwards, efforts in the form o new agricultural strategy began to bear fruits; the stagnating trend of agricultural productivity changed its course and the yield per hectares began to increase. During the period 1969-70 to 2002-03 agricultural productivity increased by about 90 percent, shared by almost all the major crops. Wheat’s yield per hectares had doubled from 8.3 quintals in 1965-66 to 20.46 quintals in 1985-86, and 27.70 quintals in 2001-02 (against the global norm of 60.00 quintals).

AREA, PRODUCTION AND PRODUCTIVITY OF FOODGRAINS:


The data regarding area, production and yield of foodgrains in India between 1950-51 and 2001-02 is given as table (XI). During the year 1950-51, area under foodgrains was about 97 million hectares; it increased by about 32 percent to 128.18 million hectares in 1975-76. After that, the area under foodgrains steadily declined as the farmers increased the area under non-foodgrains crops. It was about 123 million hectares in the year 2001-02. In the 21st century, the possibilities of the increase in area are not very due to various reasons. Already fast urbanization and industrialisation have been putting pressure on the arable land. The need of the hour is to increase cropping intensity, which is about 13 percent in the country.


In agriculturally developed state like Punjab, about 85 percent of the geographical area is already under cultivation, which is he highest in the country. The area of land, which has been kept fallow or uncultivated, is negligible. It is worthwhile to mention here that agriculture has reached a saturation point since 97 percent of the cultivable land in Punjab is under plough. Hence, to increase agricultural production in the country, productivity has to play a vital role in the 21st century.


The production of foodgrains was about 51 million tonnes during the year 1950-51 which increased to about 72 million tonnes in 1965-66, about 150 million tonnes in 1985-86, about 180 million tonnes in 1995-96 and about 211 million tonnes during 2001-02. As compared to the increase in area, the growth in foodgrains production had been fast mainly on account of high foodgrain productivity. The productivity of foodgrains was just 522 kg per hectare in 1950-51, which increased by about 21 percent to 629 kg per hectare in 1965-66. It further increased to 1175 kg per hectare in 1985-86, 1491 kg per hectare in 1995-96 and 1723 kg per hectare in 2001-02 (Sidhu et al, 2000).

TABLE (XI): AREA, PRODUCTION AND YIELD OF FOODGRAINS IN INDIA,   FROM 1950-51 TO 2001-02.

	Year
	Area

(Million tonnes)
	Production

(Million tonnes)
	Yield

(Kg/ha)

	(1)
	(2)
	(3)
	(4)

	1950-51
	97.32

(-)
	50.82

(-)
	522

(-)

	1955-56
	110.56

(13.60)
	66.85

(31.54)
	605

(15.90)

	1960-61
	115.58

(18.76)
	82.02

(61.39)
	710

(36.02)

	1965-66
	115.10

(18.27)
	72.35

(42.37)
	629

(20.50)

	1970-71
	124.32

(27.74)
	108.42

(113.34)
	872

(80.84)

	1975-76
	128.18

(31.71)
	121.03

(138.15)
	944

(95.98)

	1980-81
	126.67

(30.16)
	129.59

(155.00)
	1023

(125.10)

	1985-86
	128.02

(31.55)
	150.44

(196.03)
	1175

(164.37)

	1990-91
	127.84

(31.36)
	176.39

(247.09)
	1380

(185.63)

	1995-96
	121.01

(24.34)
	180.42

(255.02)
	1491

(209.20)

	1996-97
	123.58

(26.98)
	199.44

(292.44)
	1614

(197.32)

	1997-98
	123.85

(27.26)
	192.26

(278.32)
	1552

(197.32)

	1998-99
	125.17

(28.62)
	203.62

(300.65)
	1627

(211.69)

	1999-00
	123.10

(26.49)
	209.80

(312.83)
	1704

(226.44)

	2000-01
	119.78

(23.08)
	195.92

(285.52)
	1636

(213.41)

	2001-02*
	122.55

(25.92)
	211.17

(315.53)
	1723

(230.08)


Note: figures in parenthesis indicate percentage increase over the previous year.

Source: Government of India (2000).

b. TO ANALYSE THE GROWTH RATE OF WHEAT IN SEELCTED WHEAT GROWING STATES IN INDIA: 

Statewise estimates of area under wheat cultivation in selected states of India from 1985-86 to 2000-01:

Agriculture is the backbone of the economy and prosperity of agriculture can also largely stand for the prosperity of Indian economy. The area under wheat was less than 10 percent in 1971-72. The area under wheat was less than 20,000 hectares as late as 1973-74 and went up to a high of moiré than 1-3 million hectares in 1999-2000; out of the total 2.1 million hectares of cultivated area in India. This is much more than the area being considered sustainable from the point of view of diversification and natural resources sustainability that is being advocated in policy research and development circles.

The production of wheat which stood at 11 million tonnes in 1960-61 rose to 76 million tonnes in 1999-2000, but declined to 71 million tonnes in 2001-2002. Area expansion contributed nearly 50 percent to the growth rate of production during the first three decades (1950-51 to 1980-81) but thereafter area expansion had shown a sharp decline.

The state wise scenario of growth in area of wheat showed that during 1985-86 all the selected states in India viz., Bihar, Gujarat, Haryana, Madhya Pradesh, Maharastra, Rajasthan, Punjab, Uttar Pradesh and west Bengal had crossed between 1000 and 5000 lakh hectares except Gujarat, Maharastra and West Bengal. In 2000-01, the six states in India viz., Bihar, Haryana, Madhya Pradesh, Punjab, Rajasthan and Uttar Pradesh, area under cultivation of wheat had crossed more than 2000 lakh hectares. The extension of area under wheat was due to the introduction of bio-chemical technology. In the remaining states such as Gujarat, west Bengal and Maharastra less than 100 lakh hectares.

The average yield of all the nine selected states in India was the highest at 23,723 (kg/ha), which was less than the all India (i.e.,) 27,550 (kg/ha) in 1999-2000. In 2000-01 the highest yield was experienced in the cultivation of wheat in Haryana and Punjab, where has the remaining seven states viz., Bihar, Gujarat, Madhya Pradesh, Maharastra, Rajasthan, Uttar Pradesh and West Bengal have less than 2500 (kg/ha) respectively.

The state wise production over a period of time was presented in table (XII.b). It is simple arithmetic of multiplication of area with yield. There was a significant increase in the production of wheat (i.e.,) more than 50,000 million tonnes in the selected states of India except the year, 1985-86, 1986-87 and 1987-88, where the production was less than 50,00 million tonnes.

Table (XII) showed the state wise estimation of area under wheat in selected states to India from 1985-86 to 2000-01.

For convenient sake, the same table (XII.a) had been presented in a simplified manner with five years interval. It can be seen from the table (XII.d) in 1985-86, Uttar Pradesh accounted for 36.01 percent to the total area of wheat in India followed by Madhya Pradesh 16.11 percent, Punjab 13.54 percent and Bihar 7.98 percent. In 1990-91, Uttar Pradesh accounted for 33.93 percent of area under production of wheat in India, followed by punjab13.54 percent, Madhya Pradesh 10.52 percent, Haryana by 7.37 percent.  In 1995-95, the area of wheat cultivation in Uttar Pradesh accounted for 35.66 percent decreased to 32.92 percent in 2000-01. Similarly in Madhya Pradesh it was 16.07 percent and decreased to 9.69 percent in 2000-01, due to intensive use of cultivation.

Table (XII.b) showed the state wise production of wheat in India from 1985-86 to 2000-01. It can be seen from the table  (XII.d) that, in 1985-86 and 1994-95, Uttar Pradesh accounted for 35.19 percent, 29.36 percent in wheat production followed by Punjab 23.35 percent and 21.48 percent; and a low level of production of wheat was identified at 11.17 percent in 1985-86, and 1995-96 it was 10.51 percent in Haryana.

Table (XII.c) showed the Statewise estimation of wheat productivity in India. It can be seen from the table (XII.d) that in 1985-86, yield per hectare of wheat in Punjab accounted for 17.97 percent to total yield of India, followed by 12.27 percent in Haryana. 12.81 percent in west Bengal. In Haryana 32.99 percent of yield was identified as the highest in 1989-90 followed by 29.21 percent in Haryana, 18.92 percent in Rajasthan. Whereas in 1994-95, yield of wheat in Punjab was the highest 15.98 percent followed by Haryana 14.37 percent, 10.64 percent in Gujarat. In 2000-01 productivity of wheat in Punjab was the highest (i.e.,) 15.40 percent; followed by Haryana 13.87 percent; 9.18 percent in Uttar Pradesh and 8.39 percent in west Bengal in India.

Table (XII.a) : Statewise estimates of area under wheat cultivation in selected states of India from 1985-86 to 2000-01.











(Lakh hectares)

	Year
	Bihar
	Gujarat
	Haryana
	Madhya Pradesh
	Maharastra
	Punjab
	Rajasthan
	Uttar Pradesh
	West Bengal
	Total
	All India

	1985-86
	1835

(7.98)
	431

(1.87)
	1699

(7.39)
	3705

(16.11)
	882

(3.84)
	3113

(13.54)
	1677

(7.29)
	8281

(36.01)
	305

(1.33)
	21928

(95.36)
	22997

(100)

	1986-87
	1840

(7.95)
	315

(1.36)
	1782

(7.70)
	3502

(15.14)
	736

(3.18)
	3189

(13.79)
	1843

(7.97)
	8405

(36.34)
	398

(1.72)
	22010

(95.15)
	23131

(100)

	1987-88
	2116

(9.17)
	192

(0.83)
	1731

(7.51)
	3667

(15.89)
	733

(3.18)
	3131

(13.58)
	1533

(6.65)
	8485

(36.79)
	374

(1.62)
	21962

(95.22)
	23063

(100)

	1988-89
	2112

(8.77)
	649

(2.69)
	1820

(7.55)
	3612

(14.99)
	879

(3.65)
	3156

(13.10)
	1770

(7.35)
	8751

(36.32)
	300

(1.25)
	23049

(95.67)
	24092

(100)

	1989-90
	1988

(8.24)
	619

(2.57)
	1859

(7.71)
	3284

(13.61)
	842

(3.49)
	3251

(1348)
	1650

(6.84)
	8638

(35.81)
	327

(1.36)
	22458

(93.11)
	24123

(100)

	1990-91
	1464

(6.06)
	520

(2.15)
	1782

(7.37)
	2543

(10.52)
	731

(3.02)
	3272

(13.54)
	1355

(5.61)
	8201

(33.93)
	269

(1.11)
	20137

(83.31)
	24167

(100)

	1991-92
	1600

(6.57)
	300

(1.23)
	1760

(7.23)
	2388

(9.81)
	504

(2.07)
	3233

(13.28)
	1310

(5.38)
	8374

(34.40)
	248

(1.02)
	19717

(80.99)
	24342

(100)

	1992-93
	2300

(9.35)
	450

(1.83)
	1913

(7.78)
	2700

(10.98)
	596

(2.42)
	3281

(13.34)
	1365

(5.55)
	8443

(34.34)
	250

(1.02)
	21298

(86.61)
	24589

(100)

	1993-94
	2059

(8.19)
	480

(1.91)
	1998

(7.95)
	2925

(15.61)
	753

(2.99)
	3226

(12.83)
	2013

(8.04)
	9034

(35.92)
	307

(1.22)
	23795

(94.63)
	25147

(100)

	1994-95
	2045

(7.96)
	487

(1.89)
	1986

(7.73)
	4155

(16.17)
	767

(2.98)
	3311

(12.88)
	2322

(9.04)
	8995

(35.00)
	326

(1.27)
	24394

(94.92)
	25700

(100)

	1995-96
	2130

(8.52)
	721

(2.88)
	1970

(7.88)
	4020

(16.07)
	700

(2.79)
	3220

(12.87)
	2200

(8.79)
	8920

(35.66)
	340

(1.36)
	24221

(96.82)
	25011

(100)

	1996-97
	2130

(8.23)
	510

(1.97)
	2020

(7.80)
	4210

(16.26)
	800

(3.09)
	3230

(12.48)
	2470

(9.54)
	9150

(35.35)
	350

(1.35)
	16635

(96.07)
	25887

(100)

	1997-98
	2124

(7.96)
	580

(2.17)
	2112

(7.91)
	4384

(16.43)
	974

(3.65)
	3233

(12.11)
	2580

(9.66)
	9235

(34.59)
	365

(1.37)
	25587

(95.84)
	26696

(100)

	1998-99
	2120

(7.70)
	660

(2.40)
	2190

(7.96)
	4660

(16.93)
	1020

(3.71)
	3340

(12.14)
	2770

(10.06)
	9320

(33.96)
	370

(1.34)
	26450

(96.1)
	27523

(100)

	1999-00
	2119

(7.72)
	482

(1.76)
	2314

(8.43)
	4639

(16.91)
	1049

(3.82)
	3388

(12.35)
	2650

(9.66)
	9400

(34.26)
	364

(1.33)
	26405

(96.24)
	27434

(100)

	2000-01
	2110

(7.58)
	290

(1.04)
	2350

(8.45)
	2690

(9.69)
	750

(2.69)
	3410

(12.26)
	2310

(8.30)
	9170

(32.96)
	430

(1.55)
	23510

(84.52)
	27820

(100)


Source: Directorate of Economics and Statistics, New Delhi, India.

Table (XII.b) : Statewise estimates of PRODUCTION OF wheat cultivation in selected states of India from 1985-86 to 2000-01.
                                                                            (in million tonnes)

	Year
	Bihar
	Gujarat
	Haryana
	Madhya Pradesh
	Maharastra
	Punjab
	Rajasthan
	Uttar Pradesh
	West Bengal
	Total
	All India

	1985-86
	2936

(6.24)
	783

(1.66)
	5257

(11.17)
	4202

(8.93)
	644

(1.37)
	10988

(23.35)
	3721

(7.91)
	16559

(35.19)
	739

(1.57)
	45829

(97.39)
	47052

(100)

	1986-87
	2861

(6.45)
	662

(1.49)
	2055

(11.40)
	4264

(9.62)
	536

(1.21)
	9458

(21.34)
	3402

(7.68)
	16236

(36.63)
	683

(1.54)
	43157

(97.36)
	44323

(100)

	1987-88
	3257

(7.05)
	351

(0.76)
	4861

(10.53)
	4329

(9.38)
	633

(1.37)
	11084

(24.01)
	3909

(6.30)
	16789

(36.36)
	674

(1.46)
	44887

(97.22)
	46169

(100)

	1988-89
	3557

(6.59)
	1513

(2.80)
	6199

(11.48)
	4634

(8.58)
	4043

(1.93)
	11576

(21.44)
	3964

(7.34)
	19691

(36.47)
	625

(1.16)
	52802

(97.79)
	53995

(100)

	1989-90
	3559

(6.55)
	1492

(2.75)
	6238

(11.48)
	5293

(9.74)
	999

(1.84)
	11920

(21.94)
	3400

(6.26)
	19323

(35.57)
	619

(1.14)
	52843

(97.27)
	54329

(100)

	1990-91
	3560

(6.46)
	1444

(2.62)
	6440

(11.68)
	5833

(10.58)
	919

(1.67)
	12155

(22.05)
	4308

(7.81)
	18600

(33.74)
	530

(0.96)
	53789

(97.57)
	55135

(100)

	1991-92
	3594

(6.28)
	905

(1.58)
	6502

(11.37)
	5138

(8.98)
	626

(1.09)
	12295

(21.49)
	4478

(7.83)
	20229

(35.36)
	556

(0.97)
	54323

(94.95)
	57210

(100)

	1992-93
	3449

(5.76)
	1360

(2.27)
	7083

(11.84)
	5282

(8.83)
	798

(1.33)
	12369

(20.67)
	5147

(8.60)
	19814

(33.11)
	567

(0.95)
	55869

(93.36)
	59840

(100)

	1993-94
	4323

(6.57)
	928

(1.41)
	7231

(10.99)
	6166

(9.38)
	1066

(1.62)
	13377

(20.34)
	3496

(5.32)
	20798

(31.62)
	632

(0.96)
	58017

(88.21)
	65767

(100)

	1994-95
	4275

(6.88)
	1962

(3.16)
	7303

(11.76)
	5278

(8.50)
	1111

(1.79)
	13341

(21.48)
	5612

(9.04)
	19560

(29.36)
	745

(1.19)
	62187

(93.16)
	62097

(100)

	1995-96
	4239

(6.11)
	1123

(1.62)
	7291

(10.51)
	6667

(9.61)
	898

(1.29)
	12518

(18.05)
	5493

(7.92)
	21825

(31.47)
	725

(1.05)
	60779

(87.63)
	69350

(100)

	1996-97
	4561

(6.87)
	1336

(2.01)
	7826

(11.79)
	7793

(11.75)
	1167

(1.76)
	13672

(20.61)
	6782

(10.22)
	24049

(36.25)
	839

(1.26)
	66345

(92.52)
	68025

(100)

	1997-98
	4848

(6.80)
	1647

(2.31)
	754

(10.60)
	7220

(10.13)
	675

(0.95)
	12715

(17.84)
	6761

(9.48)
	22833

(32.03)
	811

(1.14)
	65094

(91.28)
	71288

(100)

	1998-99
	4403

(6.08)
	1702

(2.35)
	8568

(11.84)
	8333

(11.51)
	968

(1.35)
	14460

(19.98)
	6879

(9.50)
	23465

(32.42)
	800

(1.11)
	69578

(96.14)
	72380

(100)

	1999-00
	4367

(5.78)
	1020

(1.35)
	9642

(12.76)
	8458

(11.19)
	1436

(1.90)
	15910

(21.05)
	6732

(8.91)
	25976

(34.37)
	796

(1.05)
	74337

(98.36)
	75574

(100)

	2000-01
	4500

(6.54)
	650

(0.95)
	9650

(14.03)
	8890

(12.93)
	950

(1.38)
	14550

(21.00)
	5550

(8.07)
	22940

(33.36)
	1060

(1.54)
	68740

(99.01)
	68760

(100)


Source: Directorate of Economics and Statistics, New Delhi, India.

Table (xii.c ) : Statewise estimates of PRODUCTIVITY OF wheat cultivation in selected states of India from 1985-86 to 2000-01.










(in million tonnes)

	Year
	Bihar
	Gujarat
	Haryana
	Madhya

Pradesh
	Maharastra
	Punjab
	Rajasthan
	Uttar Pradesh
	West Bengal
	Total
	All India

	1985-86
	1592

(8.51)
	1923

(10.28)
	2294

(12.27)
	1160

(6.20)
	912

(4.88)
	3360

(17.97)
	1718

(9.19)
	1899

(10.16)
	2395

(12.81)
	17253

(92.27)
	18700

(100)

	1986-87
	1553

(7.64)
	1894

(9.32)
	2124

(10.45)
	1213

(5.97)
	883

(4.35)
	3493

(17.19)
	1825

(8.98)
	1925

(9.47)
	2126

(10.46)
	17035

(83.83)
	20320

(100)

	1987-88
	1539

(8.03)
	1825

(9.53)
	2308

(12.05)
	1240

(6.47)
	864

(4.51)
	3540

(18.48)
	1897

(9.90)
	1979

(10.33)
	1801

(9.39)
	16993

(88.69)
	19160

(100)

	1988-89
	1648

(8.23)
	2331

(11.64)
	2406

(17.01)
	1283

(6.41)
	1187

(5.93)
	3588

(17.92)
	2240

(11.19)
	2250

(11.24)
	2083

(10.40)
	20016

(99.97)
	20020

(100)

	1989-90
	1645

(15.11)
	1780

(16.35)
	2181

(29.21)
	1255

(11.52)
	1077

(9.89)
	3593

(32.99)
	2060

(18.92)
	2047

(18.79)
	4742

(15.99)
	18380

(95.36)
	20890

(100)

	1990-91
	1812

(10.38)
	2014

(11.54)
	2481

(14.22)
	1021

(5.85)
	1052

(6.03)
	2715

(15.59)
	2275

(13.04)
	2171

(12.44)
	1870

(10.72)
	17390

(96.40)
	17450

(100)

	1991-92
	1811

(10.41)
	1124

(12.72)
	3596

(20.67)
	1449

(8.33)
	997

(5.73)
	3808

(21.89)
	2517

(14.47)
	2344

(13.47)
	2247

(12.91)
	17400

(96.01)
	20983

(100)

	1992-93
	1748

(9.98)
	2225

(12.71)
	3621

(20.68)
	1361

(7.77)
	1174

(6.70)
	3770

(21.53)
	2287

(13.06)
	2231

(12.74)
	2158

(12.32)
	17510

(97.99)
	20575

(100)

	1993-94
	2105

(12.07)
	1905

(10.92)
	3619

(20.75)
	1631

(9.35)
	1402

(8.04)
	4011

(22.99)
	1719

(9.86)
	2306

(13.22)
	2066

(11.85)
	17440

(96.33)
	20764

(100)

	1994-95
	1290

(5.04)
	2723

(10.64)
	3677

(14.37)
	1725

(6.74)
	1449

(5.66)
	4090

(15.98)
	2417

(9.45)
	2508

(9.80)
	2287

(8.94)
	22165

(86.62)
	25590

(100)

	1995-96
	1112

(4.47)
	2220

(8.93)
	3694

(14.88)
	1658

(6.67)
	1279
(5.15)
	3884

(15.63)
	2501

(10.06)
	2445

(9.84)
	2148

(8.64)
	20941

(84.27)
	24850

(100)

	1996-97
	2299

(8.58)
	1460

(5.45)
	1755

(6.55)
	2740

(10.23)
	1449

(5.41)
	4235

(15.81)
	2168

(8.09)
	2469

(9.22)
	2390

(8.92)
	20965

(78.26)
	26790

(100)

	1997-98
	2158

(8.68)
	1924

(7.74)
	2560

(10.30)
	2495

(10.04)
	1362

(5.48)
	4298

(17.29)
	2358

(9.49)
	2499

(10.06)
	2262

(9.10)
	21916

(88.18)
	24850

(100)

	1998-99
	2076

(8.02)
	2427

(9.37)
	3916

(15.12)
	1788

(6.90)
	1289

(4.98)
	4332

(16.73)
	2487

(9.60)
	2518

(9.72)
	2117

(8.17)
	22950

(88.61)
	25900

(100)

	1999-00
	2061

(7.48)
	2446

(7.68)
	4167

(15.13)
	1823

(6.62)
	1369

(4.97)
	4696

(17.05)
	2540

(9.22)
	2764

(10.03)
	2187

(7.94)
	23823

(86.12)
	27550

(100)

	2000-01
	2134

(7.20)
	2268

(7.65)
	4109

(13.87)
	1446

(4.88)
	1256

(4.24)
	4563

(15.40)
	2405

(8.12)
	2720

(9.18)
	2485

(8.39)
	23386

(78.93)
	29630

(100)


Source: Directorate of Economics and Statistics, New Delhi, India.

table (XII.d) Statewise estimates of area, production and PRODUCTIVITY OF wheat cultivation in selected states of India from 1985-86 to 2000-01.







(In percentage)

	S.No
	States
	1985-86
	1989-90
	1994-95
	2000-01

	AREA

	1.

2.

3.

4.

5.

6.

7.

8.

9.
	Bihar

Gujarat

Haryana

Madhya Pradesh

Maharastra

Punjab

Rajasthan

Uttar Pradesh

West Bengal
	7.98

1.87

7.39

16.11

3.84

13.54

7.29

36.01

1.33
	8.24

2.57

7.71

13.61

3.49

13.48

6.84

35.81

1.36
	7.96

1.89

7.73

16.17

2.98

12.88

9.04

35.00

1.27
	7.58

1.04

8.45

9.69

2.69

12.26

8.30

32.96

1.55

	PRODUCTION

	1.

2.

3.

4.

5.

6.

7.

8.

9.
	Bihar

Gujarat

Haryana

Madhya Pradesh

Maharastra

Punjab

Rajasthan

Uttar Pradesh

West Bengal
	6.24

1.66

11.17

8.93

1.37

23.35

7.91

35.19

1.57
	6.55

2.75

11.48

9.74

1.84

21.94

6.26

35.57

1.14
	6.88

3.16

11.76

8.50

1.79

21.48

9.04

36.33

1.19
	6.54

0.95

14.03

12.93

1.38

22.61

8.07

36.27

1.54

	PRODUCTIVITY

	1.

2.

3.

4.

5.

6.

7.

8.

9.
	Bihar

Gujarat

Haryana

Madhya Pradesh

Maharastra

Punjab

Rajasthan

Uttar Pradesh

West Bengal
	8.51

10.28

12.27

6.20

4.88

17.97

9.19

10.16

12.81
	15.11

16.35

29.21

11.52

9.89

32.99

18.92

18.79

15.99
	5.04

10.64

14.37

6.74

5.66

15.98

9.45

9.80

8.94
	7.20

7.65

13.87

4.88

4.24

15.40

8.12

9.18

8.39


ANNUAL AVERAGE GROWTH RATE OF AREA, PRODUCTION AND PRODUCTIVITY AND RAINFALL OF WHEAT:


The annual average growth rate of area, production, productivity and rainfall for wheat was presented in table (XIII.a, XIII.b and XIII.c).


Regarding area of wheat cultivation in the selected states of India showed fluctuation in all the states. A fluctuation of area of wheat cultivation in Punjab was minimum in 2000-2001 compared to other states. This was due to the fact that large land reclamation and soil conservation programmes were initiated in the states. The availability of unutilized cultivable land made the efforts of the state to increase the area of wheat cultivation.

Table (XIII.a): annual average growth rate of area of wheat in selected states in India from 1985-86 to   2000-01

(Lakh hectares)

	Year
	Bihar
	Gujarat
	Haryana
	Madhya Pradesh
	Maharastra
	Punjab
	Rajasthan
	Uttar Pradesh
	West Bengal

	1985-86
	1835

(-)
	431

(-)
	1699

(-)
	3705

(-)
	882

(-)
	3113

(-)
	1677

(-)
	8281

(-)
	305

(-)

	1986-87
	1840

(2.72)
	315

(- 0.27)
	1782

(0.05)
	3502

(- 0.05)
	736

(- 0.17)
	3189

(0.02)
	1843

(0.09)
	8405

(0.01)
	398

(0.30)

	1987-88
	2116

(0.15)
	192

(- 0.39)
	1731

(- 0.03)
	3667

(0.05)
	733

(- 4.08)
	3131

(-0.02)
	1533

(-0.17)
	8485

(9.52)
	374

(-0.06)

	1988-89
	2112

(4.72)
	649

(2.38)
	1820

(0.05)
	3612

(- 0.01)
	879

(0.20)
	3156

(7.98)
	1770

(0.15)
	8751

(0.03)
	300

(-0.25)

	1989-90
	1988

(- 0.06)
	619

(- 0.05)
	1859

(0.02)
	3284

(-0.09)
	842

(- 0.04)
	3251

(0.03)
	1650

(-0.07)
	8638

(-0.01)
	327

(0.09)

	1990-91
	1464

(3.70)
	520

(- 0.16)
	1782

(- 0.04)
	2543

(- 0.23)
	731

(- 0.13)
	3272

(6.46)
	1355

(-0.18)
	8201

(-0.05)
	269

(-0.18)

	1991-92
	1600

(0.09)
	300

(- 0.42)
	1760

(- 0.01)
	2388

(- 0.06)
	504

(- 0.31)
	3233

(-0.01)
	1310

(-0.03)
	8374

(0.02)
	248

(-0.08)

	1992-93
	2300

(0.44)
	450

(0.05)
	1913

(0.09)
	2700

(0.13)
	596

(0.18)
	3281

(0.01)
	1365

(0.04)
	8443

(8.24)
	250

(8.06)

	1993-94
	2059

(- 0.10)
	480

(0.07)
	1998

(0.04)
	2925

(0.08)
	753

(0.26)
	3226

(0.01)
	2013

(0.47)
	9034

(0.07)
	307

(0.23)

	1994-95
	2045

(- 6.80)
	487

(0.01)
	1986

(- 6.01)
	4155

(0.42)
	767

(0.02)
	3311

(-4.51)
	2322

(0.15)
	8995

(-4.32)
	326

(0.06)

	1995-96
	2130

(0.04)
	721

(0.48)
	1970

(- 8.06)
	4020

(- 0.03)
	700

(-0.09)
	3220

(-0.03)
	2200

(-0.05)
	8920

(-8.34)
	340

(0.04)

	1996-97
	2130

(0.00)
	510

(- 0.29)
	2020

(0.03)
	4210

(0.05)
	800

(0.14)
	3230

(3.11)
	2470

(0.12)
	9150

(0.03)
	350

(0.03)

	1997-98
	2124

(- 2.82)
	580

(0.14)
	2112

(0.05)
	4384

(0.04)
	974

(0.22)
	3233

(9.29)
	2580

(0.04)
	9235

(9.29)
	365

(0.04)

	1998-99
	2120

(- 1.88)
	660

(0.14)
	2190

(0.04)
	4660

(0.06)
	1020

(0.05)
	3340

(0.03)
	2770

(0.07)
	9320

(9.20)
	370

(0.01)

	1999-00
	2119

(- 4.72)
	482

(- 0.27)
	2314

(0.06)
	4639

(- 4.51)
	1049

(0.03)
	3388

(0.01)
	2650

(-0.04)
	9400

(8.58)
	364

(-0.02)

	2000-01
	2110

(- 4.25)
	290

(- 0.40)
	2350

(0.02)
	2690

(- 0.42)
	750

(-0.29)
	3410

(6.49)
	2310

(-0.13)
	9170

(-0.02)
	430

(0.18)


Source: Directorate of Economics and Statistics, New Delhi, India.

Table (XIII.b) : annual average growth rate of production of wheat in selected states in India from 1985-86 to 2000-01


(In million tonnes)

	Year
	Bihar
	Gujarat
	Haryana
	Madhya Pradesh
	Maharastra
	Punjab
	Rajasthan
	Uttar Pradesh
	West Bengal

	1985-86
	2936

(-)
	783

(-)
	5257

(-)
	4202

(-)
	644

(-)
	10988

(-)
	3721

(-)
	16559

(-)
	739

(-)

	1986-87
	2861

(-0.03)
	662

(-0.15)
	2055

(-0.61)
	4264

(0.01)
	536

(-0.17)
	9458

(-0.14)
	3402

(-0.09)
	16236

(-0.02)
	683

(-0.08)

	1987-88
	3257

(0.14)
	351

(-0.47)
	4861

(1.37)
	4329

(0.02)
	633

(0.18)
	11084

(0.17)
	3909

(0.15)
	16789

(0.03)
	674

(-0.01)

	1988-89
	3557

(0.09)
	1513

(3.31)
	6199

(0.28)
	4634

(0.07)
	4043

(5.39)
	11576

(0.04)
	3964

(0.01)
	19691

(0.17)
	625

(-0.07)

	1989-90
	3559

(5.62)
	1492

(-0.01)
	6238

(6.29)
	5293

(0.14)
	999

(-0.75)
	11920

(0.03)
	3400

(-0.14)
	19323

(-0.02)
	619

(-9.6)

	1990-91
	3560

(2.81)
	1444

(-0.03)
	6440

(0.03)
	5833

(0.10)
	919

(-0.08)
	12155

(0.02)
	4308

(0.27)
	18600

(-0.04)
	530

(-0.14)

	1991-92
	3594

(9.55)
	905

(-0.37)
	6502

(9.63)
	5138

(-0.12)
	626

(-0.32)
	12295

(0.01)
	4478

(0.04)
	20229

(0.09)
	556

(0.05)

	1992-93
	3449

(-0.04)
	1360

(0.50)
	7083

(0.09)
	5282

(0.03)
	798

(0.27)
	12369

(6.02)
	5147

(0.15)
	19814

(-0.02)
	567

(0.02)

	1993-94
	4323

(0.25)
	928

(-0.32)
	7231

(0.02)
	6166

(0.17)
	1066

(0.34)
	13377

(0.08)
	3496

(-0.32)
	20798

(0.05)
	632

(0.11)

	1994-95
	4275

(-0.01)
	1962

(1.11)
	7303

(9.96)
	5278

(-0.14)
	1111

(0.04)
	13341

(-2.69)
	5612

(0.61)
	19560

(-0.06)
	745

(0.18)

	1995-96
	4239

(-8.42)
	1123

(-0.43)
	7291

(-1.64)
	6667

(0.26)
	898

(-0.19)
	12518

(-0.06)
	5493

(-0.02)
	21825

(0.12)
	725

(-0.03)

	1996-97
	4561

(0.08)
	1336

(0.19)
	7826

(0.07)
	7793

(0.17)
	1167

(0.30)
	13672

(0.09)
	6782

(0.23)
	24049

(0.10)
	839

(0.16)

	1997-98
	4848

(0.06)
	1647

(0.23)
	754

(-0.03)
	7220

(-0.07)
	675

(-0.42)
	12715

(-0.07)
	6761

(-3.09)
	22833

(-0.05)
	811

(-0.03)

	1998-99
	4403

(-0.09)
	1702

(0.03)
	8568

(0.13)
	8333

(0.15)
	968

(0.43)
	14460

(0.14)
	6879

(0.02)
	23465

(0.03)
	800

(-0.01)

	1999-00
	4367

(-8.18)
	1020

(-0.40)
	9642

(0.13)
	8458

(0.02)
	1436

(0.48)
	15910

(0.10)
	6732

(-0.02)
	25976

(0.11)
	796

(-0.05)

	2000-01
	4500

(0.03)
	650

(-0.36)
	9650

(8.30)
	8890

(0.05)
	950

(-0.34)
	14550

(-0.09)
	5550

(-0.18)
	22940

(-0.12)
	1060

(0.33)


Source: Directorate of Economics and Statistics, New Delhi, India.

Table (XIII.c) : annual average growth rate of productivity of wheat in selected states in India from








1985-86 to 2000-01




(In million tonnes)

	Year
	Bihar
	Gujarat
	Haryana
	Madhya Pradesh
	Maharastra
	Punjab
	Rajasthan
	Uttar Pradesh
	West Bengal

	1985-86
	1592

(-)
	1923

(-)
	2294

(-)
	1160

(-)
	912

(-)
	3360

(-)
	1718

(-)
	1899

(-)
	2395

(-)

	1986-87
	1553

(-0.02)
	1894

(-0.02)
	2124

(-0.07)
	1213

(0.05)
	883

(-0.03)
	3493

(0.04)
	1825

(0.06)
	1925

(0.01)
	2126

(-0.11)

	1987-88
	1539

(-9.01)
	1825

(-0.04)
	2308

(0.08)
	1240

(0.02)
	864

(-0.02)
	3540

(0.01)
	1897

(0.04)
	1979

(0.03)
	1801

(-0.15)

	1988-89
	1648

(0.07)
	2331

(0.28)
	2406

(0.04)
	1283

(0.03)
	1187

(0.37)
	3588

(0.02)
	2240

(0.18)
	2250

(0.14)
	2083

(0.16)

	1989-90
	1645

(-1.82)
	1780

(-0.24)
	2181

(-0.09)
	1255

(-0.02)
	1077

(-0.09)
	3593

(1.39)
	2060

(-0.08)
	2047

(-0.09)
	4742

(-0.16)

	1990-91
	1812

(0.10)
	2014

(0.13)
	2481

(0.14)
	1021

(0.21)
	1052

(-0.02)
	2715

(0.24)
	2275

(0.10)
	2171

(0.06)
	1870

(0.07)

	1991-92
	1811

(-5.52)
	1124

(-0.44)
	3596

(0.45)
	1449

(-0.05)
	997

(-0.05)
	3808

(0.40)
	2517

(0.17)
	2344

(0.08)
	2247

(0.20)

	1992-93
	1748

(-0.03)
	2225

(0.98)
	3621

(6.95)
	1361

(-0.06)
	1174

(0.18)
	3770

(-9.93)
	2287

(-0.09)
	2231

(-0.05)
	2158

(-0.04)

	1993-94
	2105

(0.20)
	1905

(-0.14)
	3619

(-5.52)
	1631

(0.20)
	1402

(0.19)
	4011

(0.06)
	1719

(-0.25)
	2306

(0.03)
	2066

(-0.04)

	1994-95
	1290

(-0.39)
	2723

(0.43)
	3677

(0.02)
	1725

(0.06)
	1449

(0.03)
	4090

(0.02)
	2417

(0.41)
	2508

(0.09)
	2287

(0.11)

	1995-96
	1112

(-0.14)
	2220

(-0.18)
	3694

(4.62)
	1658

(-0.04)
	1279
(-0.12)
	3884

(-0.05)
	2501

(0.03)
	2445

(-0.03)
	2148

(-0.06)

	1996-97
	2299

(1.07)
	1460

(-0.34)
	1755

(-0.53)
	2740

(0.65)
	1449

(0.13)
	4235

(0.09)
	2168

(-0.13)
	2469

(9.82)
	2390

(0.11)

	1997-98
	2158

(-0.06)
	1924

(0.32)
	2560

(0.46)
	2495

(-0.09)
	1362

(-0.06)
	4298

(0.01)
	2358

(0.09)
	2499

(0.01)
	2262

(-0.05)

	1998-99
	2076

(-0.04)
	2427

(0.26)
	3916

(0.53)
	1788

(-0.28)
	1289

(-0.05)
	4332

(7.91)
	2487

(0.05)
	2518

(7.60)
	2117

(-0.06)

	1999-00
	2061

(-7.23)
	2446

(-0.13)
	4167

(0.06)
	1823

(0.02)
	1369

(0.06)
	4696

(0.08)
	2540

(0.02)
	2764

(0.09)
	2187

(0.03)

	2000-01
	2134

(0.04)
	2268

(0.07)
	4109

(-0.01)
	1446

(-0.21)
	1256

(-0.08)
	4563

(-0.03)
	2405

(-0.05)
	2720

(-0.02)
	2485

(0.14)


Source: Directorate of Economics and Statistics, New Delhi, India.

The compound growth rate of area, production and productivity of wheat cultivation for selected states in India from 1985-86 to 2000-2001.
The compound growth rate of area, production and productivity of wheat cultivation for selected states in India was presented in table (XIV). Area under wheat cultivation had increased at a significant growth rate in Punjab (4.26 percent) and Rajasthan (4.02 percent), whereas a declining growth rate was identified in the states of Madhya Pradesh (1.38 percent), Bihar (1.03 percent), Maharastra (1.16 percent), Uttar Pradesh (0.83 percent) and West Bengal (1.23 percent). Among them, low growth rate identified, in Uttar Pradesh the growth rate was less than one percent because of the intensive use of production.

Growth rate of production was positive and significant in all the selected states undertaken in the present study. The highest growth rate was witnessed as 5.27 percent per annum in Madhya Pradesh. Growth rate of yield per hectare was positive and significant in all the selected states under study. Thus most of the selected states had increased their production of wheat by applying intensive method of cultivation, adopting new technology rather than area under wheat cultivation.

To sum up, the study found that, the state, Madhya Pradesh stood at a higher level in production and productivity of wheat in India. By area wise extensive cultivation of wheat was adopted by the states of Punjab and Haryana. Therefore, it was noted that among the selected states under consideration, three states viz., Punjab, Haryana and Madhya Pradesh contributed a major share in the cultivation of wheat in India.

Table (XIV) : The compound growth rate of area, production and productivity of wheat cultivation for selected states in India from 1985-86 to 2000-2001.

	S.No
	States
	Area
	Production
	Productivity

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10
	Bihar

Gujarat

Haryana

Madhya Pradesh

Maharastra

Punjab

Rajasthan

Uttar Pradesh

West Bengal

All India 
	1.03

2.07

2.03

1.38

1.16

4.26

4.02

0.83

1.23

1.30
	3.31

3.12

4.22

5.27

3.35

2.56

5.34

2.98

2.43

3.43
	1.91

0.72

2.52

3.78

3.06

2.04

1.93

2.36

0.90

3.80


THREE-YEAR MOVING AVERAGE OF AREA, PRODUCITON AND PRODUCTIVITY UNDER WHEAT CULTIVATION OF SELECTED STATES IN INDIA


A three-year moving average of area under wheat cultivation for all nine states showed that in the states of Bihar, Gujarat, Haryana, Madhya Pradesh, Maharastra, Punjab, Rajasthan, Uttar Pradesh and west Bengal had increased. Similarly, production and productivity of wheat had also increased in all the selected states are shown in the table (XV.a, XV.b and XV.c )

TABL.E (XV.a): THREE-YEAR MOVING AVERAGE OF AREA UNDER WHEAT CULTIVATION OF SELECTED STATES IN INDIA (1985-86 TO 2001-02)

	Years
	Bihar
	3 yrs moving average
	Gujarat
	3 yrs moving average
	Haryana
	3 yrs moving average
	Madhya Pradesh
	3 yrs moving average
	Maharastra
	3 yrs moving average
	Punjab
	3 yrs moving average
	Rajasthan
	3 yrs moving average
	Uttar Pradesh
	3 yrs moving average
	West Bengal
	3 yrs moving average

	1985-86

1986-87

1987-88

1988-89

1989-90
	1835

1840

2116

2112

1988
	-

1930

2023

2072

1855
	431

315

192

649

619
	-

385

385

487

596
	1699

1782

1731

1820

1859
	-

1737

1778

1803

1820
	3705

1502

3667

3612

3284
	-

3625

3594

3521

3146
	882

736

733

879

842
	-

784

783

818

817
	3113

3189

3131

3156

3251
	-

3144

3159

3179

3226
	1677

1843

1533

1770

1650
	-

1684

5146

1651

1591
	8281

8405

8485

8751

8638
	-

8390

8547

8625

8530
	305

398

374

300

327
	-

359

356

334

299

	1990-91

1991-92

1992-93

1993-94

1994-95
	1464

1600

2300

2059

2045
	1684

1788

1986

2135

2078
	520

300

450

480

487
	480

423

410

472

563
	1782

1760

1913

1998

1986
	1800

1818

1890

1966

1985
	2543

2388

2700

2925

4155
	2738

2544

2671

3260

3700
	731

504

596

753

767
	692

610

618

705

740
	3272

3233

3281

3226

3311
	3252

3262

3247

3273

3252
	1355

1310

1365

2013

2322
	1438

1343

1563

1900

2178
	8201

8374

8443

9034

8995
	8404

8617

8824

8983

8986
	269

248

250

307

326
	281

256

268

294

324

	1995-96

1996-97

1997-98

1998-99

1999-00

2000-01
	2130

2130

2124

2120

2119

2110
	2102

2128

2125

2121

2116

-
	721

510

580

660

482

290
	573

604

583

574

477

-
	1970

2020

2112

2190

2314

2350
	1992

2034

2107

2205

2285

-
	4020

4210

4384

4660

4639

2690
	4128

4205

4418

4561

3996

-
	700

800

974

1020

1049

750
	756

825

931

1014

939

-
	3220

3230

3233

3340

3388

3410
	3254

3228

3268

3320

3379

-
	2200

2470

2580

2770

2650

2310
	2331

2417

2607

2667

2577

-
	8920

9150

9235

9320

9400

9170
	9022

9102

9235

9318

9297

-
	340

350

365

370

364

430
	339

352

362

366

388

-


TABLE (XV.b): THREE-YEAR MOVING AVERAGE OF PRODUCTION OF WHEAT CULTIVATION OF SELECTED STATES IN INDIA (1985-86 TO 2001-02)
	Years
	Bihar
	3 yrs moving average
	Gujarat
	3 yrs moving average
	Haryana
	3 yrs moving average
	Madhya Pradesh
	3 yrs moving average
	Maharastra
	3 yrs moving average
	Punjab
	3 yrs moving average
	Rajasthan
	3 yrs moving average
	Uttar Pradesh
	3 yrs moving average
	West Bengal
	3 yrs moving average

	1985-86

1986-87

1987-88

1988-89

1989-90
	2936

2861

3257

3557

3559
	-

3018

3225

3458

3559
	783

662

351

1513

1492
	-

599

842

1119

1483
	5257

2055

4861

6199

6238
	-

4058

4372

5766

6292
	4202

4264

4329

4634

5293
	-

4265

4409

4752

5253
	644

536

633

4043

999
	-

604

1737

1892

1987
	10988

9458

11084

11575

11920
	-

10510

10706

11526

11883
	3721

3402

3909

3964

3400
	-

3677

3758

3758

3891
	16559

16236

16789

19691

19323
	-

16529

17572

18601

19205
	739

683

674

625

619
	-

699

661

639

591

	1990-91

1991-92

1992-93

1993-94

1994-95
	3560

3594

3449

4323

4275
	3571

3534

3789

4016

4279
	1444

905

1360

928

1962
	1280

1236

1064

1417

1338
	6440

6502

7083

7231

7303
	6393

6675

6939

7206

7275
	5833

5138

5282

6166

5278
	5421

5418

5529

5575

6037
	919

626

798

1066

1111
	848

781

830

992

1025
	12155

12295

12369

13377

13341
	12123

12273

12680

13029

13078
	4308

4478

5147

3496

5612
	4062

4644

4374

4752

4867
	18600

20229

19814

20798

19560
	19384

19548

20280

20057

20728
	530

556

567

632

745
	568

551

585

648

701

	1995-96

1996-97

1997-98

1998-99

1999-00

2000-01
	4239

4561

4848

4403

4367

4500
	4358

4549

4604

4539

4423

-
	1123

1336

1647

1702

1020

650
	1474

1369

1562

1456

1124

-
	7291

7826

7554

8568

9642

9650
	7473

7557

7983

8588

9287

-
	6667

7793

7220

8333

8458

8890
	6579

7227

7782

8004

8560

-
	898

1167

675

968

1436

950
	1059

913

937

1026

1118

-
	12518

13672

12715

14460

15910

14550
	13177

12968

13616

14361

14973

-
	5493

6782

6761

6879

6732

5550
	5962

6345

6807

6791

6387

-
	21825

24049

22833

23465

25976

24940
	21811

22902

23449

24091

24794

-
	725

839

811

800

796

1060
	769

792

817

802

885

-


TABLE (XV.
c): THREE-YEAR MOVING AVERAGE OF PRODUCTIVITY OF WHEAT CULTIVATION OF SELECTED STATES IN INDIA (1985-86 TO 2001-02)
	Years
	Bihar
	3 yrs moving average
	Gujarat
	3 yrs moving average
	Haryana
	3 yrs moving average
	Madhya Pradesh
	3 yrs moving average
	Maharastra
	3 yrs moving average
	Punjab
	3 yrs moving average
	Rajasthan
	3 yrs moving average
	Uttar Pradesh
	3 yrs moving average
	West Bengal
	3 yrs moving average

	1985-86

1986-87

1987-88

1988-89

1989-90
	1592

1553

1539

1648

1645
	-

1561

1580

1611

1702
	19223

1894

1825

2331

1780
	-

1881

2017

1979

2042
	2294

2124

2308

2406

2181
	-

2242

2279

2298

2689
	1160

1213

1240

1283

1255
	-

1204

1245

1259

1353
	912

883

864

1187

1077
	-

886

978

1043

1105
	3360

3493

3540

3588

3593
	-

3464

3540

3574

3632
	1718

1825

1897

2240

2060
	-

1987

2096

2066

2225
	1899

1925

1979

2250

2047
	-

1934

2051

2092

2156
	2395

2126

1801

2083

4742
	-

2107

2003

1875

1932

	1990-91

1991-92

1992-93

1993-94

1994-95
	1812

1811

1748

2105

1290
	1756

1790

1888

1714

1502
	2014

1124

225

1905

2723
	1687

1788

1751

2284

2283
	2481

3596

3621

3619

3677
	2790

3233

3612

3663

3664
	1021

1449

1361

1631

1725
	1210

1277

1480

1572

1671
	1052

997

1174

1402

1449
	1042

1074

1191

1342

1377
	2715

3808

3770

4011

4090
	3294

3431

3863

3957

3995
	2275

2517

2287

1719

2417
	2317

2393

2174

2141

2212
	2171

2344

2231

2306

2508
	2187

2249

2294

2348

2420
	1870

2247

2158

2066

2287
	1986

2125

2157

2170

2167

	1995-96

1996-97

1997-98

1998-99

1999-00

2000-01
	1112

2299

2158

2096

2061

2134
	1567

1856

2178

2098

2090

-
	2220

1460

1924

2427

2446

2268
	2134

1868

1937

2266

2280

-
	3694

1755

2560

3916

4167

4109
	3043

2670

2744

3548

4064

-
	1658

2740

2495

1788

1823

1446
	2041

2298

2341

2035

1686

-
	1279

1449

1362

1289

1369

1256
	1392

1363

1367

1340

1305

-
	3884

4235

4298

4332

4696

4563
	4069

4139

4288

4442

4530

-
	2501

2168

2358

2487

2540

2405
	2362

2342

2338

2462

2477

-
	2445

2469

2499

2518

2764

2720
	2474

2471

2495

2594

2667

-
	2148

2390

2262

2117

2187

2488
	2275

2266

2256

2189

2263

-


RELATIVE POSITION:


The ranks in the table (XVI) indicated that Uttar Pradesh occupied the first place in the area of cultivation of wheat during the study period, followed by Madhya Pradesh occupied the second place. The state of west Bengal occupied the last rank (i.e., 9th) in the area of cultivation of wheat. This is an improvement in relation position of Rajasthan, in the area of wheat production from 5th rank in 1994-95 onwards.


The calculated rank for production of wheat in selected states of India presented in table (XVI), showed that, Uttar Pradesh is the top state producing wheat from 1985-86 to 2000-01. Due to the failure of monsoon and water scarcity the state of west Bengal was shifted to 9th rank in 1988-89.


With regard to yield of wheat in selected states of India, was high during 1985-86 to 2000-01, occupying the first place. With regard to yield, Maharastra occupied the ninth rank during the study period (except the year 1990-91, 1995-96).


By adopting appropriate policy measures directing towards expanding irrigation facilities as well as by the spread of high yielding varieties (HYV) seeds and judicious mixture of organic and inorganic manures, in the application of fertilizers, both production and productivity of wheat in selected states of India could be increased in the future.

TABLE (XVI) : RANKING OF SELECTED STATES OF INDIA BASED ON AREA, PRODUCTION AND PRODUCTIVITY OF WHEAT (1985-86 TO 2000-01).

AREA:

	Year
	Bihar
	  Rank
	Gujarat
	Rank
	Haryana
	Rank
	Madhya Pradesh
	Rank
	Maharastra
	Rank
	Punjab
	Rank
	Rajasthan
	Rank
	Uttar Pradesh
	Rank
	West Bengal
	Rank

	1985-86

1986-87

1987-88

1988-89

1989-90

1990-91

1991-92

1992-93

1993-94

1994-95

1995-96

1996-97

1997-98

1998-99

1999-2000

2000-01
	18.35

18.40

21.16

21.12

19.88

14.64

16.00

23.00

20.59

20.45

21.30

21.30

21.24

21.20

21.19

21.10
	4

5

4

4

4

5

5

4

4

5

5

5

5

6

6

6
	4.31

3.15

1.92

6.49

6.19

5.20

3.00

4.50

4.80

4.87

7.21

5.10

5.80

6.60

4.82

2.90
	8

9

9

8

8

8

8

8

8

8

7

8

8

8

8

9
	16.99

17.82

17.31

18.20

18.59

17.82

17.60

19.13

19.98

19.86

19.70

20.20

21.12

21.90

23.14

23.50
	5

6

5

5

5

4

4

5

6

6

6

6

6

5

5

4
	37.05

35.03

36.67

36.12

32.84

25.43

23.88

27.00

29.25

41.55

40.20

42.10

43.84

46.60

46.39

26.90
	2

2

2

2

2

3

3

3

3

2

2

2

2

2

2

3
	8.82

7.36

7.33

8.79

8.42

7.31

5.04

5.96

7.53

7.67

7.00

8.00

9.74

10.20

10.49

7.50
	77

7

7

7

7

7

7

7

7

8

7

7

7

7

7
	31.13

31.89

31.31

31.56

32.51

32.72

32.33

32.81

32.26

33.11

32.20

32.30

32.33

33.40

33.88

34.10
	3

3

3

3

3

2

2

2

2

3

3

3

3

3

3

2
	16.77

18.43

15.33

17.70

16.50

13.55

13.10

13.65

20.13

23.22

22.00

24.70

25.80

27.70

26.50

23.10
	6

4

5

5

5

5

5

5

5

4

4

4

4

4

4

5
	82.81

84.05

84.85

87.51

86.38

82.01

83.74

84.43

90.34

89.95

89.20

91.50

92.35

93.20

94.00

91.70
	1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
	3.05

3.98

3.74

3.00

3.27

2.69

2.48

2.50

3.07

3.26

3.40

3.50

3.65

3.70

3.64

4.30
	9

8

8

9

9

9

9

9

9

9

9

9

9

9

9

8


PRODUCTION:
	Year
	Bihar
	  Rank
	Gujarat
	Rank
	Haryana
	Rank
	Madhya Pradesh
	Rank
	Maharastra
	Rank
	Punjab
	Rank
	Rajasthan
	Rank
	Uttar Pradesh
	Rank
	West Bengal
	Rank

	1985-86

1986-87

1987-88

1988-89

1989-90

1990-91

1991-92

1992-93

1993-94

1994-95

1995-96

1996-97

1997-98

1998-99

1999-2000

2000-01
	29.36

28.62

32.57

35.57

35.59

35.60

35.94

34.49

43.23

42.75

42.39

45.61

48.48

44.03

43.67

45.00
	6

5

6

7

5

6

6

6

5

6

6

6

6

6

6

6
	7.83

6.62

3.51

15.13

14.92

14.44

9.05

13.60

9.28

19.62

11.23

13.36

16.47

17.02

10.20

6.50
	7

8

9

8

7

7

7

7

8

7

7

7

7

7

8

9
	52.57

20.55

48.61

61.99

62.38

64.40

65.02

70.83

72.31

73.03

72.91

78.26

75.54

85.68

96.42

96.50
	3

6

3

3

3

3

3

3

3

3

3

3

3

3

3

3
	42.02

42.64

43.29

46.34

52.93

58.33

51.38

62.82

61.66

52.78

66.67

77.93

72.20

83.33

84.58

88.90
	4

3

4

4

4

4

4

4

4

5

4

4

4

4

4

4
	6.44

5.36

6.33

40.43

9.99

9.19

6.26

7.98

10.66

11.11

8.98

11.67

6.75

9.68

14.36

9.50
	9

9

8

5

8

8

8

8

7

8

8

8

8

8

7

8
	109.88

94.58

110.84

115.76

119.20

121.55

122.95

123.69

133.77

133.41

125.18

136.72

127.15

144.60

159.10

145.50
	2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2
	37.21

34.02

39.09

39.64

34.00

43.08

44.78

51.47

34.96

56.12

54.93

67.82

67.61

68.79

67.32

55.50
	5

4

5

6

6

5

5

5

6

4

5

5

5

5

5

5
	165.59

162.36

167.89

196.91

193.23

186.00

202.29

198.14

207.98

195.60

218.25

240.49

228.33

234.65

259.76

249.40
	1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
	7.39

6.83

6.74

6.25

6.19

5.30

5.56

5.67

6.32

7.45

7.25

8.39

8.11

8.00

7.96

10.60
	8

7

7

9

9

9

9

9

9

9

9

9

9

9

9

7


PRODUCTIVITY:

	Year
	  Bihar
	  Rank
	Gujarat
	Rank
	Haryana
	Rank
	Madhya Pradesh
	Rank
	Maharastra
	Rank
	Punjab
	Rank
	Rajasthan
	Rank
	Uttar Pradesh
	Rank
	West Bengal
	Rank

	1985-86

1986-87

1987-88

1988-89

1989-90

1990-91

1991-92

1992-93

1993-94

1994-95

1995-96

1996-97

1997-98

1998-99

1999-2000

2000-01
	15.92

15.53

15.39

16.48

16.45

18.12

18.11

17.48

21.05

12.90

11.12

22.99

21.58

20.76

20.61

21.34
	7

7

8

7

7

7

6

7

4

8

9

5

7

7

7

7
	19.23

8.94

18.25

23.31

17.80

20.14

11.24

22.25

19.05

27.23

22.20

14.60

19.24

24.27

24.46

22.68
	4

5

5

3

6

5

7

5

6

3

5

8

8

5

5

6
	22.94

21.24

23.08

24.06

21.81

24.81

35.96

36.21

36.19

36.77

36.94

17.55

25.60

39.16

41.67

41.09
	3

3

2

2

3

2

2

2

2

2

2

7

2

2

2

2
	11.60

12.13

12.40

12.83

12.55

40.21

14.49

13.61

16.31

17.25

16.58

27.40

24.95

17.88

18.23

14.46
	8

8

7

8

8

9

7

8

8

7

7

2

4

8

8

8
	9.12

8.83

8.64

11.87

10.77

10.52

9.97

11.74

14.02

14.49

12.79

14.49

13.62

12.89

13.69

12.56
	9

9

9

9

9

8

9

9

9

9

8

9

9

9

9

9
	33.60

34.93

35.40

35.88

35.93

27.15

38.08

37.70

40.11

40.90

38.84

42.35

42.98

43.32

46.96

45.63
	1

1

1

1

2

1

1

1

1

1

1

1

1

1

1

1
	17.18

18.25

18.97

22.40

20.60

22.72

25.17

22.87

17.1

24.17

25.01

21.68

23.58

24.87

25.40

24.05
	6

6

4

5

4

3

3

3

7

5

3

6

5

4

4

5
	18.99

19.25

19.79

22.50

20.47

21.71

23.44

22.31

23.06

25.08

24.45

24.69

24.99

25.18

27.64

27.20
	5

4

3

4

5

4

4

4

3

4

4

3

3

3

3

3
	23.95

21.26

18.01

20.83

47.42

18.70

22.47

21.58

20.66

22.87

21.48

23.90

22.62

21.17

21.87

24.85
	2

2

6

6

1

6

5

6

5

6

6

4

6

6

6

4


COMPONENTS OF AGRICULTURAL GROWTH:


An increase in agricultural production can result from an increase in area under cultivation and from an increase in the productivity.

Area under cultivation:


The area under cultivation can be increased either through adoption of such practices as double – cropping and multiple- cropping or by the reclamation of uncultivated or water logged and wastelands. Some concentrated efforts have been made during the five-year plans to increase the area of cultivable lands as would be seen from the fact that the index number of the area under cultivation went up from 76.1 in 1950-51 (base: triennium ending 1981-82 = 100) to 103.4 in 1985-86 and 105.5 in 2001-02. The entire period, however, can be divided into sub-periods, viz., (a) 1950-51 to 1966-67, and (b) 1967-68 onwards.

· First sub period: 


It was possible to make a substantial addition to the land area under cultivation. The index number of area under agricultural crops went up from 76.1 in 1950-51 to 93.5 in 1965-66 (triennium ending 1981-82 = 100). On an average, during this, sub-period, the area under crops has increased at an annual average rate of 1.31 percent, as can be seen from the table (XVII) and the components of growth in foodgrains output was presented in table (XVII).

TABLE (XVII) : COMPONENTS OF GROWTH IN FOODGRAINS OUTPUT

	Year
	Area

 (Million hectares)
	Production 

(Million tonnes)
	Productivity

 (Per hectare)

	1950-51

1960-61

1970-71

1980-81

1990-91

2000-01

2001-02

2002-03
	97.32

115.58

124.32

126.67

127.84

119.80

121.90

-
	50.82

82.02

108.42

129.59

176.39

196.10

212.00

184.10
	522

710

872

1023

1380

1636

1739

1685


c. TO FIND OUT THE EXTENT OF INSTABILITY OF WHEAT CROP IN TERMS OF AREA, PRODUCTION AND PRODUCTIVITY IN SELECTED WHEAT – GROWING STATES IN INDIA:

The detailed analysis of Statewise of fluctuation in the growth rate in terms of mean, standard deviation, coefficient if variation and instability index were presented in the table (XVIII). In west Bengal fluctuation in area, production and yield is low which indicates that stability is more in area, production and yield. This has been found out with the help of instability analysis in terms of mean, standard deviation, coefficient of variation and instability index.

Even though in Punjab wheat productivity is high which ahs been explained in the previous table (XVII).  Instability is high in area, production and productivity. The details of the stability in area, production and productivity for the other states are also presented in the above table.

With regard to rainfall, the instability analysis showed that variation in rainfall was high among the selected states, in west Bengal, fluctuation was very high (  X = 2261.8, S.D = 711.0, C.V = 3.44 and I.I = 47.52) compare to Maharastra ( X = 937.1, S.D = 108.6, C.V = 11.59 and I. I = 42.10).

	State
	Area
	Production
	Productivity
	Rainfall

	
	Mean
	S.D
	C.V
	I.I
	Mean
	S.D
	C.V
	I.I
	Mean
	S.D
	C.V
	I.I
	Mean
	 S.D
	C.V
	I.I

	Bihar

Gujarat

Haryana

Madhya 

Pradesh

Maharastra

Punjab

Rajasthan

Uttar

 Pradesh

West

 Bengal
	2005.8

480.4

1955.4

3630.3

788.5

5134.6

1988.6

8800.1

332.7
	217.7

149.0

202.5

735.5

155.4

7540.6

491.8

400.6

51.5
	10.86

31.01

10.35

20.26

19.71

146.86

24.73

4.55

15.49
	42.06

57.47

38.05

44.48

44.78

85.59

42.56

37.76

41.81
	3874.3

1179.9

7040.0

6111.3

904.3

12711.8

4910.9

20855.4

712.6
	630.1

447.1

1433.8

1592.2

241.3

1670.6

1381.4

2991.9

133.5
	16.26

37.90

20.37

26.05

26.69

13.14

28.13

14.35

18.73
	39.67

63.64

39.61

40.89

50.32

39.79

45.48

39.19

40.98
	1786.3

2078.1

3219.4

1611.7

1187.6

3941.0

2219.6

2317.1

2154.0
	334.8

300.0

759.2

447.6

201.6

395.5

289.1

266.1

201.0
	18.74

14.44

23.58

27.77

16.98

10.04

13.02

11.48

9.33
	46.64

45.51

47.86

44.22

41.49

38.19

42.35

38.92

41.01
	1370.1

1058.7

706.5

2338.5

937.1

808.2

1154.6

1012.9

2261.8
	189.0

340.0

178.8

442.3

108.6

180.0

237.4

130.4

711.0
	13.79

32.12

25.31

18.91

11.59

22.28

20.56

12.87

31.44
	43.26

53.29

47.94

45.95

42.10

42.26

52.08

41.61

47.52

	All India
	25107.6
	1599.5
	6.37
	37.44
	60600.9
	6879.1
	16.30
	39.32
	21503.1
	2061.3
	23.54
	46.08
	1100.8
	74.1
	6.74
	40.84


TABLE (XVIII): MEAN, STANDARD DEVIATION, COEFFICIENT OF VARIATION AND INSTABILITY INDICES OF WHEAT IN INDIA (1985-86 TO 2000-01)
d. TO ESTMATE THE CONTRIBUTION OF AREA AND PRODUCTIVITY IN WHEAT PRODCUTION:

Functional analysis:


To study the relationship of wheat production with rainfall and area (lakh hectares), production function analysis was used. In this, the value of production (million tonnes) of wheat was taken as dependent variable. 


Rainfall (R), area of wheat cultivated (A) were taken as the factor inputs affecting the production of wheat in the selected states of India and they represented as dependent variables.


The analysis of production function used for the nine states in India, confirmed that three states namely Uttar Pradesh, Punjab and Haryana, a higher production was witnessed compared to the remaining other selected states in India. The details of the functional analysis of the selected variables in the present study were presented in table (XIX).

Table (XIX) : Estimated co-efficient of production function for wheat cultivation for the selected states in India from 1985-86 to 2000-01.

Bihar :

	Variables
	β value
	Standard error 
	‘t’ value
	Remarks 

	Area (A)

Rainfall (R)
	1.881

1.771
	0.714

0.823
	2.633

2.153
	Significant at 5 percent

Significant at 5 percent












R2 = 0.381


  






F = 4.009
Gujarat :

	Variables
	β value
	Standard error 
	‘t’ value
	Remarks 

	Area (A)

Rainfall (R)
	1.671

0.675
	0.423

0.185
	3.947

3.641
	Significant at 1 percent

Significant at 1 percent












R2 = 0.773










 
 F = 22.153

Haryana :

	Variables
	β value
	Standard error 
	‘t’ value
	Remarks 

	Area (A)

Rainfall (R)
	6.720

0.354
	0.576

0.652
	11.669

0.544
	Significant at 1 percent

Not Significant 












R2 = 0.916









 F = 71.289

Madhya Pradesh:

	Variables
	β value
	Standard error 
	‘t’ value
	Remarks 

	Area (A)

Rainfall (R)
	0.736

0.241
	0.579

0.962
	1.272

0.250
	Not Significant

Not Significant












R2 = 0.132









  F = 0.985

Maharastra :

	Variables
	β value
	Standard error 
	‘t’ value
	Remarks 

	Area (A)

Rainfall (R)
	0.709

0.147
	0.440

0.630
	1.610

(-) 0.233
	Not Significant 

Not Significant












R2 = 0.184









  F = 1.471

Punjab:

	Variables
	β value
	Standard error 
	‘t’ value
	Remarks 

	Area (A)

Rainfall (R)
	6.950

(-) 6.884
	0.037

1.561
	1.865

(-) 4.410
	Not Significant

Significant at 1 percent












R2 = 0.633









  F = 11.193

Rajasthan:
	Variables
	β value
	Standard error 
	‘t’ value
	Remarks 

	Area (A)

Rainfall (R)
	2.169

1.010
	0.466

0.966
	4.651

1.046
	Significant at 1 percent

 Not Significant












R2 = 0.643









  F = 11.71

Uttar Pradesh:

	Variables
	β value
	Standard error 
	‘t’ value
	Remarks 

	Area (A)

Rainfall (R)
	6.633

9.527
	0.979

3.008
	6.774

0.032
	Significant at 1 percent

 Not Significant












R2 = 0.790









  F = 24.524

West Bengal:



	Variables
	β value
	Standard error 
	‘t’ value
	Remarks 

	Area (A)

Rainfall (R)
	2.129

3.665
	0.404

0.029
	5.267

1.251
	Significant at 1 percent

 Not Significant












R2 = 0.686









  F = 14.183

The coefficient of multiple determination (R2) was found comparatively higher (91 percent) indicating that the variables included in the model explain nearly 91 percent of variation in Haryana, while other states ranged between 79 percent to 13 percent. Among the nine states (except Madhya Pradesh and Maharastra), ‘t’ value was significant at 1 percent level, while Bihar was significant at 5 percent.

CONTRIBUTION OF AREA, YIELD AND THEIR INTERACTION IN WHEAT CULTIVATION:

Any increase or decrease in the production of any crops depends fundamentally on the change in the area under that the crops and its average yield.

The rise in agricultural production during the planning period had resulted the following two factors. They were:

· The extension of area under cultivation through investment in and reclamation and soil conservation practices.

· The improvement in agricultural production technology of the crop concerned. The change in area and productivity would normally result in the increase in volume of production. 

Therefore, an effect was undertaken in the present study to decompose the changes in production of wheat in India.

The compound element analysis determines the relative importance of area and yield of wheat production and it indicates that policy changes that would increase the level of production. The result of the decomposition analysis for production was presented in the table (XX ).

MEASUREMENTS OF EFFECTS:


To determine how far the relation contribution of area, production and productivity and their interaction are responsible for the increased wheat production of the selected nine states of India during each of the period viz., 1986-90; 1991-96; and 2000-01 as well as the change in production were partitioned in various effects. The results of the analysis were presented in the table (XX).

TABLE (XX) : CONTRIBUTION OF AREA, PRODUCTIVITY AND THEIR INTERACTION IN WHEAT CULTIVATION

Bihar:

	Year
	Y0 ΔA

Area effect
	A0ΔY

Productivity effect
	ΔAΔY

Interaction effect

	1986-90
	243576.0
	97255.0
	251073.0

	1991-95
	1052712.0
	- 764208.0
	- 303282.0

	1996-2001
	- 22200.0
	2184420.0
	- 20480.0


Gujarat:

	Year
	Y0 ΔA

Area effect
	A0ΔY

Productivity effect
	ΔAΔY

Interaction effect

	1986-90
	361524.0
	61633.0
	333888.0

	1991-95
	66462.0
	368680.0
	23397.0

	1996-2001
	956820.0
	34608.0
	20688.0


Madhya Pradesh: 

	Year
	Y0 ΔA

Area effect
	A0ΔY

Productivity effect
	ΔAΔY

Interaction effect

	1986-90
	488360.0
	351975.0
	526671.0

	1991-95
	2451852.0
	516229.0
	327236.0

	1996-2001
	2205140.0
	852240.0
	281960.0


Maharastra:


	Year
	Y0 ΔA

Area effect
	A0ΔY

Productivity effect
	ΔAΔY

Interaction effect

	1986-90
	36480.0
	154430.0
	4292.0

	1991-95
	37872.0
	290207.0
	14292.0

	1996-2001
	63950.0
	16100.0
	1150.0


Rajasthan:

	Year
	Y0 ΔA

Area effect
	A0ΔY

Productivity effect
	ΔAΔY

Interaction effect

	1986-90
	46386.0
	573534.0
	55512.0

	1991-95
	2296625.0
	56910.0
	40614.0

	1996-2001
	275112.0
	211200.0
	10560.0


	1986-90
	52690.0
	199162.0
	38236.0

	1991-95
	112290.0
	85273.0
	18069.0


	1996-2001
	193230.0
	114920.0
	30420.0


Haryana:


	Year
	Y0 ΔA

Area effect
	A0ΔY

Productivity effect
	ΔAΔY

Interaction effect

	1986-90
	367040.0
	1507013.0
	508320.0

	1991-95
	710124.0
	349272.0
	39984.0

	1996-2001
	1404860.0
	811640.0
	156560.0


Punjab:

	Year
	Y0 ΔA

Area effect
	A0ΔY

Productivity effect
	ΔAΔY

Interaction effect

	1986-90
	463680.0
	725329.0
	498282.0

	1991-95
	144885.0
	1227000.0
	14625.0

	1996-2001
	737960.0
	2186380.0
	129010.0


Uttar Pradesh:

	Year
	Y0 ΔA

Area effect
	A0ΔY

Productivity effect
	ΔAΔY

Interaction effect

	1986-90
	677943.0
	1225588.0
	729351.0

	1991-95
	1723774.0
	2763737.0
	267578.0

	1996-2001
	611250.0
	2453000.0
	68750.0


All India:

	Year
	Y0 ΔA

Area effect
	A0ΔY

Productivity effect
	ΔAΔY

Interaction effect

	1986-90
	21056200.0
	179606570.0
	12257636.0

	1991-95
	26750850.0
	196719380.0
	12478620.0

	1996-2001
	69803650.0
	119552580.0
	13427020.0


Except Punjab, Haryana, and Uttar Pradesh in the remaining six states the analysis showed negative sign in one or two years. The details are presented in the above table.
CHAPTER-V

SUMMARY AND CONCLUSION


The present study on “ Growth and Instability of Wheat Cultivation in Selected States of India (1985-86 to 2000-2001): An Economic Analysis” was undertaken with the following objectives:

5. To examine the trends in area, production, productivity and rainfall of wheat crop in major selected wheat growing states and in India.

6. To analyse the growth rate of wheat in selected wheat-growing states in India.

7. To find out the extent of instability of wheat crop in terms in area, production and productivity in selected wheat-growing states in India.

8. Estimate the contribution of area and productivity in wheat production.

The study is based on secondary data. General information and time series data on area, production and productivity of wheat in selected states in India were collected for the period 1985-86 to 2000-01. The data so collected were tabulated and analysed by using the following tools, namely exponential growth rate, compound growth rate, instability index, multiple regression analysis and simple decomposition model.

The main findings of the study are presented below:

1) During the first decade of the planning, (1951-61), when the first and second five-year plans were implemented, the annual rate of growth in agriculture was 3.3 percent. But during the second and third decades off planning (1961-71 and 1971-81), the annual average rate of growth declined to 2.2 percent and 1.7 percent respectively, mainly because of limited possibilities for area expansion. The sixth plan (1980-85) was a grand success and the growth rate in agricultural production during this plan was 4.2 percent and this contributed to a higher overall growth rate during the fourth decade. Growth rate achieved in the fifth decade (1992 to 2000) was not encouraging (only 2.2 percent).

2) The share of agriculture in GDP has been in the range of 55 to 52 percent, between 1950-51 to 1960-61, though it was declining, but as the process of industrialization and economic growth gathered momentum, the share of agriculture indicated a sharp decline and reached a level of 26 percent in 2000-01.

3) Compound Growth Rate of area for all agricultural crops during 1949-50 to 1964-65 was 1.59 percent per annum, which had declined to 0.34 percent during 1967-68 to 2001-02. The cultivation of area under non-food crops (1.26 percent) had increased than the food crops (0.35 percent). 

4) As a consequence of irrigation about 17 percent of cropped area was irrigated in 1950-51; this has increased to 39 percent in 1999-2000. Further, there has been a gradual improvement in area irrigated more than once. In 1950-51, area irrigated more than once was 1.7 million hectares or 8.1 percent of net irrigated area; in 1998-99 this had increased to 18.6 million hectares or 33 percent of the net irrigated area. Area irrigated more than once is a kind of land augmentation and is, therefore, very crucial in raising agricultural output.

5) The Compound growth rate of production for all crops during 1949-50 to 1964-65 was 3.15 percent per annum, which had declined to 2.78 percent from 1967-68 to 2001-02. The compound growth rate of non-food grain production was highest (2.96 percent) followed by the food crops (2.48 percent).

6) The foodgrains production increased to a level of 211.32 million tonnes in 1997-2002 form 59.83 million tonnes in 1951-56. The production of wheat had increased at a level of 71.47 million tonnes (1997-2002) and rice was also increased at a level of 91.61 million tonnes.

7) Compound growth rate of yield for all principal crops during 1949-50 to 1964-65 was 1.21 percent per annum, which had been increased to 1.90 percent per annum from 1967-68 to 2001-02. The compound growth rate of yield under non-food crops was lowest (1.36) than the food crops (1.78) percent per annum. 

8) A major achievement of agricultural sector is increase in food grains production from 50,8 million tonnes in 1950-51 to a record of 208.9 million tonnes in 1999-2000. However the increase in per capita availability of foodgrains per day has been modest from 395 grams in 1951 to 466 grams in 2000.

9) During the pre-reform period, the growth rate of foodgrain for the given area was – 0.23 percent per annum, production 2.85 percent and yield 2.74 percent. In the post-reform period, the respective figures were (–) 0.19 percent, 1.66 percent and 1.28 percent. The decline in growth rates may be attributed to decline in public investment in the agriculture sector, stagnation in foodgrain production in the green revolution belt comprising Punjab, Haryana and western Uttar Pradesh, impact of high yielding varieties (HYV’s) on wheat and rice crops only, lack of technological breakthrough in coarse cereals and pulses, application of law of diminishing marginal returns in agriculture, etc. the agriculturally most developed state, i.e. Punjab had faced a number of problems in the last one decades. Punjab’s agriculture is concentrated not only on the wheat-paddy rotation and almost stagnant yield (and that too at a high cost) but also its importance in Indian agriculture have either started declining or have a stagnating tendency. For all non-foodgrain crops, the growth rates of area, production and yield were 1.10, 2.41 and 0.86 percent per annum respectively in the post-reform period whereas in the pre-reform period, the respective figures were 1.12, 3.77 and 2.31 percent per annum. 

10) During the year 1950-51, area under foodgrains was about 97 million hectares; it increased by about 32 percent to 128.18 million hectares in 1975-76. After that, the area under foodgrains steadily declined as the farmers increased the area under non-foodgrains crops. It was about 123 million hectares in the year 2001-02. In the 21st century, the possibilities of the increase in area are not very due to various reasons. The production of foodgrains was about 51 million tonnes during the year 1950-51 which increased to about 72 million tonnes in 1965-66, about 150 million tonnes in 1985-86, about 180 million tonnes in 1995-96 and about 211 million tonnes during 2001-02. As compared to the increase in area, the growth in foodgrains production had been fast mainly on account of high foodgrain productivity. The productivity of foodgrains was just 522 kg per hectare in 1950-51, which increased by about 21 percent to 629 kg per hectare in 1965-66. it further increased to 1175 kg per hectare in 1985-86, 1491 kg per hectare in 1995-96 and 1723 kg per hectare in 2001-02.

11) State wise estimation of area under wheat cultivation in selected states of India showed that, Uttar Pradesh accounted for 36.01 percent to the total area of wheat in India followed by Madhya Pradesh 16.11 percent, Punjab 13.54 percent and Bihar 7.98 percent. In 1990-91, Uttar Pradesh accounted for 33.93 percent of area under production of wheat in India, followed by punjab13.54 percent, Madhya Pradesh 10.52 percent, Haryana by 7.37 percent.  In 1995-95, the area of wheat cultivation in Uttar Pradesh accounted for 35.66 percent decreased to 32.92 percent in 2000-01. Similarly in Madhya Pradesh it was 16.07 percent and decreased to 9.69 percent in 2000-01, due to intensive use of cultivation. The state wise production of wheat in India from 1985-86 to 2000-01 showed that, in 1985-86 and 1994 -95, Uttar Pradesh accounted for 35.19 percent, 29.36 percent in wheat production followed by Punjab 23.35 percent and 21.48 percent; and a low level of production of wheat was identified at 11.17 percent in 1985-86, and 1995-96 it was 10.51 percent in Haryana. The Statewise estimation of wheat productivity in India showed that, in 1985-86, yield per hectare of wheat in Punjab accounted for 17.97 percent to total yield of India, followed by 12.27 percent in Haryana. 12.81 percent in west Bengal. In Haryana 32.99 percent of yield was identified as the highest in 1989-90 followed by 29.21 percent in Haryana, 18.92 percent in Rajasthan. Whereas in 1994-95, yield of wheat in Punjab was the highest 15.98 percent followed by Haryana 14.37 percent, 10.64 percent in Gujarat. In 2000-01 productivity of wheat in Punjab was the highest (i.e.,) 15.40 percent; followed by Haryana 13.87 percent; 9.18 percent in Uttar Pradesh and 8.39 percent in west Bengal in India.

12) The annual average growth rate of area, production, productivity and rainfall for wheat showed that, regarding area of wheat cultivation in the selected states of India showed fluctuation in all the states. A fluctuation of area of wheat cultivation in Punjab was minimum in 2000-2001 compared to other states. This was due to the fact that large land reclamation and soil conservation programmes were initiated in the states. The availability of unutilized cultivable land made the efforts of the state to increase the area of wheat cultivation.

13) The compound growth rate of area, production and productivity of wheat cultivation for selected states in India from 1985-86 to 2000-2001showed that, Madhya Pradesh stood at a higher level in production and productivity of wheat in India. By area wise extensive cultivation of wheat was adopted by the states of Punjab and Haryana. Therefore, it was noted that among the selected states under consideration, three states viz., Punjab, Haryana and Madhya Pradesh contributed a major share in the cultivation of wheat in India.

14) A three-year moving average of area under wheat cultivation for all nine states showed that in the states of Bihar, Gujarat, Haryana, Madhya Pradesh, Maharastra, Punjab, Rajasthan, Uttar Pradesh and west Bengal had increased. Similarly, production and productivity of wheat had also increased in all the selected states.

15) The detailed analysis of Statewise of fluctuation in the growth rate in terms of mean, standard deviation, coefficient if variation and instability index showed that, in west Bengal fluctuation in area, production and yield is low which indicates that stability is more in area, production and yield. This has been found out with the help of instability analysis in terms of mean, standard deviation, coefficient of variation and instability index. Even though in Punjab wheat productivity is high. Instability is high in area, production and productivity. With regard to rainfall, the instability analysis showed that variation in rainfall was high among the selected states, in west Bengal, fluctuation was very high (X = 2261.8, S.D = 711.0, C.V = 3.44 and I.I = 47.52) compare to Maharastra   (X = 937.1, S.D = 108.6, C.V = 11.59 and I.I = 42.10).

16) The ranks indicated that Uttar Pradesh occupied the first place in the area of cultivation of wheat during the study period, followed by Madhya Pradesh occupied the second place. The state of west Bengal occupied the last rank (i.e., 9th) in the area of cultivation of wheat. This is an improvement in relation position of Rajasthan, in the area of wheat production from 5th rank in 1994-95 onwards. The calculated rank for production of wheat in selected states of India showed that, Uttar Pradesh is the top state producing wheat from 1985-86 to 2000-01. Due to the failure of monsoon and water scarcity the state of west Bengal was shifted to 9th rank in 1988-89. With regard to yield of wheat in selected states of India, was high during 1985-86 to 2000-01, occupying the first place. With regard to yield, Maharastra occupied the ninth rank during the study period (except the year 1990-91, 1995-96).

17) To determine how far the relation contribution of area, production and productivity and their interaction are responsible for the increased wheat production of the selected nine states of India during each of the period viz., 1986-90; 1991-96; and 2000-01 as well as the change in production were partitioned in various effects. The results of the analysis were showed that, except Punjab, Haryana, and Uttar Pradesh in the remaining six states the analysis showed negative sign in one or two years.

18) The coefficient of multiple determination (R2) was found comparatively higher (91 percent) indicating that the variables included in the model explain nearly 91 percent of variation in Haryana, while other states ranged between 79 percent to 13 percent. Among the nine states (except Madhya Pradesh and Maharastra), ‘t’ value was significant at 1 percent level, while Bihar was significant at 5 percent.

Conclusion:


By taking all the principal crops together, the growth rates of area, production and yield were 0.19, 1.96 and 1.09 percent per annum respectively in the post-reform period. These respective figures were 0.10, 3.19 and 2.56 percent per annum in the pre-reform decade. All these make it clear that the production and productivity of agricultural sector has slowed down after the economic reforms and should be the matter of concern for India. It needs a serious thinking to give a second push to the agricultural sector in the era of globalisation in the 21st century.

Suggestions: 

The investigator suggests the following to enhance agricultural production in India. 

1. Develop and implements techniques like integrated nutrient supply, integrated pest management and fertigation, so as to achieve technical efficiency and ecological sustainability.

2. A synthesis of traditional wisdom and ecological prudence of tropical agriculture with modern advances in technology will help higher use efficiency of inputs and sustainable crop yield maximization.

3. Varieties with good adoption to diverse growing conditions can be developed.

4. There should be parity of prices between what the farmers sell and what they buy from non-agricultural producers in the domestic market.

5. Efforts must be taken by the government to cultivate a profitable market for farm production and productivity.
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APPENDIX (I): SOME KEY INDICATORS OF AGRICULTURAL PROGRESS.

(in millions)

	S.No
	Crops
	 1950-51
	2000-01
	2001-02
	Percentage increase between 1950-51 and 2001-2002
	Annual rate of growth between 1951 to 2001

	1

2

3

4

5
	Foodgrains (million tonnes)

  - Rice            ,,

  -Wheat         ,,

Oilseeds         ,,      

Sugarcane      ,,

Cotton      (million bales)

Jute          (million bales)
	51

21

6

5

57

3

3
	196

85

69

18

299

10

10
	211

92

71

21

292

12

11
	314

338

1483

320

412

300

267
	2.9

3.0

5.1

2.9

3.3

2.8

2.6


Source: Economic Survey, 2001-02. Government of India. Department of agriculture and cooperation. Final estimates of agricultural production, June 2002.

APPENDIX (II ): ACHIEVEMENTS IN AGRICULTURAL PRODUCTION IN THE FIVE-YEAR PLAN









             



  (Production: million tonnes)

	
	Foodgrains
	Oilseeds
	Sugarcane
	Cotton*
	Jute and mesta*

	
	Targets
	Achieve

-ments
	Targets
	Achieve-ments
	Targets
	Achieve

-ments
	Targets
	Achieve

-ments
	Targets
	Achieve

-ments

	First plan

(1951-56)
	62
	67
	5.5
	5.6
	63
	60
	4.2
	4.0
	5.4
	4.2

	Second plan

(1956-61)
	81
	80
	7.6
	6.5
	78
	104
	6.5
	5.4
	6.5
	4.0

	Third plan

(1961-66)
	100
	70
	9.8
	6.4
	100
	127
	7.0
	4.6
	6.2
	4.5

	Fourth plan

(1969-74)
	129
	104
	10.5
	8.7
	150
	140
	8.0
	5.8
	7.4
	6.2

	Fifth plan

(1974-79)
	125
	126
	12.0
	8.9
	165
	165
	8.0
	7.1
	7.7
	7.1

	Sixth plan

(1980-85)
	154
	146
	11.0
	13.0
	215
	170
	9.2
	8.5
	9.1
	7.8

	Seventh plan

(1985-90)
	180
	172
	18.0
	17.0
	217
	210
	9.5
	10.5
	9.5
	7.9

	Eight plan

(1992-97)
	210
	199.4
	23.0
	24.4
	275
	277.6
	14.0
	14.2
	9.5
	11.1

	Ninth plan

(1992-97)
	-
	209.2
	-
	21.1
	-
	295.0
	-
	12.0
	-
	10.7


Source: Plan Documents and Economic Surveys.

Note:    1. Production of foodgrains, oilseeds and sugarcane in million tonnes.


2. Production of cotton in millions of ales of 180 kgs each.


3. Production of jute in million of bales of 170 kgs each.

TABLE (III) : SHARE OF AGRICULTURAL SECTOR IN TOTAL GROSS DOMESTIC PRODUCT AT FACTOR COST.











(Rs. crores)

	Year
	Agriculture
	GDP of factor cost
	Percentage of Agriculture

	1980-81

1981-82

1982-83

1983-84

1984-85

1985-86

1986-87

1987-88

1988-89

1989-90

1990-91

1991-92

1992-93

1993-94

1994-95

1995-96

1996-97

1997-98

1998-99

1999-2000

2000-01(P)

2001-02(Q)
	167770

177341

177300

193508

196353

198353

198740

196735

227095

231389

242012

239253

252205

262059

276049

275153

299461

295050

312485

314253

316690

330272
	401128

425073

438079

471742

492077

513990

536257

556778

615098

656331

692871

701863

737792

781345

838031

899563

970083

1016594

1082748

1148442

1193920

1265429
	41.82

41.72

40.47

41.02

39.90

38.59

37.06

35.33

36.92

35.25

34.93

34.09

34.18

33.54

32.94

30.59

30.87

29.02

28.86

27.36

26.65

26.09


Note: Agriculture includes Agriculture, Forestry and Logging, Fishing, Mining  and  Quarrying, P- Provisional estimate, Q- Quick estimate.

Source: Economic Survey, 2002-03, S-5 & S-10
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		1989-90		1988		619		1859		3284		842		3251		1650		8638		327

		1990-91		1464		520		1782		2543		731		3272		1355		8201		269

		1991-92		1600		300		1760		2388		504		3233		1310		8374		248

		1992-93		2300		450		1913		2700		596		3281		1365		8443		250

		1993-94		2059		480		1998		2925		753		3226		2013		9034		307

		1994-95		2045		487		1986		4155		767		3311		2322		8995		326
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		1999-00		2119		482		2314		4639		1049		3388		2650		9400		364
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		year		bihar		gujarat		haryana		madhya pradesh		maharastra		punjab		rajasthan		uttar pradesh		west bengal

		1985-86		2936		783		5257		4202		644		10988		3721		16559		739

		1986-87		2861		662		2055		4264		536		9458		3402		16236		683
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Sheet1

		year		bihar		gujarat		haryana		madhya pradesh		maharastra		punjab		rajasthan		uttar pradesh		west bengal

		1985-86		1835		431		1699		3705		882		3113		1677		8281		305

		1986-87		1840		315		1782		1502		736		3189		1843		8405		398

		1987-88		2116		192		1731		3667		733		3131		1533		8485		374

		1988-89		2112		649		1820		3612		879		3156		1770		8751		300

		1989-90		1988		619		1859		3284		842		3251		1650		8638		327

		1990-91		1464		520		1782		2543		731		3272		1355		8201		269

		1991-92		1600		300		1760		2388		504		3233		1310		8374		248

		1992-93		2300		450		1913		2700		596		3281		1365		8443		250

		1993-94		2059		480		1998		2925		753		3226		2013		9034		307

		1994-95		2045		487		1986		4155		767		3311		2322		8995		326

		1995-96		2130		721		1970		4020		700		3220		2200		8920		340

		1996-97		2130		510		2020		4210		800		3230		2470		9150		350

		1997-98		2124		580		2112		4384		974		3233		2580		9235		365

		1998-99		2120		660		2190		4660		1020		3340		2770		9320		370

		1999-00		2119		482		2314		4639		1049		3388		2650		9400		364

		2000-01		2110		290		2350		2690		750		3410		2310		9170		430

		year		bihar		gujarat		haryana		madhya pradesh		maharastra		punjab		rajasthan		uttar pradesh		west bengal

		1985-86		2936		783		5257		4202		644		10988		3721		16559		739

		1986-87		2861		662		2055		4264		536		9458		3402		16236		683

		1987-88		3257		351		4861		4329		633		11084		3909		16789		674

		1988-89		3557		1513		6199		4634		4043		11575		3964		19691		625

		1989-90		3559		1492		6238		5293		999		11920		3400		19323		619

		1990-91		3560		1444		6440		5833		919		12155		4308		18600		530

		1991-92		3594		905		6502		5138		626		12295		4478		20229		556

		1992-93		3449		1360		7083		5282		798		12369		5147		19814		567

		1993-94		4323		928		7231		6166		1066		13377		3496		20798		632

		1994-95		4275		1962		7303		5278		1111		13341		5612		19560		745

		1995-96		4239		1123		7291		6667		898		12518		5493		21825		725

		1996-97		4561		1336		7826		7793		1167		13672		6782		24049		839

		1997-98		4848		1647		7554		7220		675		12715		6761		22833		811

		1998-99		4403		1702		8568		8333		968		14460		6879		23465		800

		1999-00		4367		1020		9642		8458		1436		15910		6732		25976		796

		2000-01		4500		650		9650		8890		950		14550		5550		24940		1060

		year		bihar		gujarat		haryana		madhya pradesh		maharastra		punjab		rajasthan		uttar pradesh		west bengal

		1985-86		1592		1923		2294		1160		912		3360		1718		1899		2395

		1986-87		1553		1894		2124		1213		883		3493		1825		1925		2126

		1987-88		1539		1825		2308		1240		864		3540		1897		1979		1801

		1988-89		1648		2331		2406		1283		1187		3588		2240		2250		2083

		1989-90		1645		1780		2181		1255		1077		3593		2060		2047		2742

		1990-91		1812		2014		2481		1021		1052		2715		2275		2171		1870

		1991-92		1811		1124		3596		1449		997		3808		2517		2344		2247

		1992-93		1748		2250		3621		1361		1174		3770		2287		2231		2158

		1993-94		2105		1905		3619		1631		1402		4011		1719		2306		2066

		1994-95		1290		2723		3677		1725		1449		4090		2417		2508		2287

		1995-96		1112		2220		3694		1658		1279		3884		2501		2445		2148

		1996-97		2299		1460		1755		2740		1449		4235		2168		2469		2390

		1997-98		2158		1924		2560		2495		1362		4298		2358		2499		2262

		1998-99		2096		2427		3916		1788		1289		4332		2487		2518		2117

		1999-00		2061		2446		4167		1823		1369		4696		2540		2764		2187

		2000-01		2134		2268		4109		1446		1256		4563		2405		2720		2488
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