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I.  INTRODUCTION

         Agricultural progress has emerged as a potential strategy to economic progress in most developing countries including India. It is the agricultural sector, which supplies basic goods like foodgrains. Agricultural prosperity certainly exercises a positive impact on poverty situations. It contributes significantly to capital formation. The agricultural sector occupies a pre-dominant place in the Indian economy. Out of the country’s geographical area of 329 million hectares, the cultivated area was estimated at 186 million hectares, the gross cropped area at 175 million hectares and the net area used for agriculture at 143 million hectares. Progress of the Indian economy depends upon the performance of agriculture.

          Oilseeds occupy an important place in India’s economy. Though there has been a considerable increase in the production of oilseeds in the past, the present production level falls short of demand due to increase in population and improvement in income and level of living standards of the people. India enjoys the distinction of having largest cultivated areas under oilseeds in the world with over 26 million hectares. Among the agriculture commodities in India, oilseeds form the second largest agriculture commodity after cereals sharing 14 per cent of the country’s gross cropped area and accounts for nearly 5 per cent of gross national product and 10 per cent of the value of all agricultural commodities. This sector engages about 7 million cultivators in the production process and another 50 lakh persons in processing industries (Shakuntla Gupta, 2000).

     Oils obtained from various oilseeds are used both for domestic and industrial purposes. The bulk of vegetable oils are consumed in industries manufacturing soaps, paints, hair oils, varnish etc., Oil cakes are used as cattle feed and manure. Some oilseeds are leguminous crops, which fix atmospheric nitrogen into soil. Oilseeds enjoy a prominent status in Indian agricultural scenario.

         India was self sufficient in the edible oil production and had substantial earning through the export of oilseeds till 1960. With the stagnation in the oilseeds production, increase in population, rise in average purchasing power, the demand for oilseeds and its by-product had increased in recent years. These determinants forge ahead while the production of oilseeds stagnated and the import of edible oils became necessary to meet the requirements. India became a net importer of edible oils.

      The output of oilseeds in our country stagnated around 10 million tonnes a year till 1985-86. And then there was a revolutionary change. Till 1992-93 groundnut hovered around 8 million tonnes a year. It was the sharp increase registered by rape and mustard, sunflower and soyabean, which eased the position considerably. The reason for the far-reaching change in the oilseeds scenario where there was a significant rise in the area under oilseeds crops and the yield per acre, thanks to the efforts made in providing a large variety of improved seeds to farmers and in educating them regarding saving the crop from pests. The easy availability of oilseeds resulted up in setting up of oil extraction units.


The domestic production of oilseeds rose from 7 million tonnes in 1960-61 to 20.5 million tonnes in 2000-01 almost tripling during the last four decades. The production of oilseeds in India is given in Table-1.

Table – 1

PRODUCTION OF OILSEEDS IN INDIA

	Year
	Production                         (in million tonnes)

	1960-61
	7.0

	1970-71
	9.6

	1980-81
	9.4

	1990-91
	18.6

	2000-01
	18.4

	2001-02
	20.5*

	2002-03
	15.5*


* Provisional
Source: Facts for you, August 2003.

The production of oil seeds in India is illustrated in Figure 1.

Figure – 1.



The latest estimates indicate that the output of edible oil in the year 2003-04 will not match the target that the planners have set. The output of oilseeds in 2003-04 has been targetted at 24.7 million tonnes but there is hardly any possibility of achieving this goal. The production of oilseeds has been declining over the years instead of increasing. The output of oilseed was the highest at 24.75 million tonnes in 1998-99. It dropped to 15.54 million tonnes in 2002-03. This sharp reduction in the production of oilseeds increased the imports of edible oils. (Facts for you, August 2003).

          There are numerous physical, technological, economic and institutional constraints on increasing area and per hectare yield rates of oilseeds. Lack of high yielding varieties suitable for dry land conditions in which oilseeds are usually grown, risk of crop failure due to vagaries of monsoon rains, lack of institutional credit facilities, unrenumerative prices and lack of an institutional mechanism for integrating production, processing and marketing of oilseeds are some of the major factors responsible for the stagnation of oilseeds economy. (Katar singh and Ranjana, 1982).

          Groundnut is one of the important commercial crops in the semi-arid tropical regions like India. It is one of the main sources of edible vegetable oil and protein in the country. India ranks first in the groundnut production in the world with about 30 per cent share in global production. Groundnut ranks first in terms of area and production, among the other major oilseeds in the country. Groundnut production, which occupies over 7.5 million hectares in the country accounts for over 53 per cent of oilseeds output and 46 per cent of area and 59 per cent in edible oil production. Bulk of the crop is grown during the kharif season as a rainfed crop. The average productivity of groundnut in the country is about 830 Kg/hectare (K.P.Aswatha Reddy, 1997).

          In Tamil Nadu groundnut cultivation is an important oilseed cultivation. In Tamil Nadu, from 1981-82 to 1985-86, groundnut was produced in an area of 8.80 lakh hectares and the production was 9.69 lakh tonnes and the yield (Kg/ha) was 1096.40. Between 1986-87 and 1990-91 the area under groundnut production has increased to 8.87 lakh hectares and the production was 9.79 lakh tonnes  and the yield was 1098.40 kg/ha. This period accounted for pre-liberalisation period.


In 1991-92 to 1995-96, the area under cultivation of groundnut was 9.33 lakh hectares and the production was 10.98 lakh tonnes and the yield (Kg/ha) was 1174.80. This has increased to 9.48 lakh hectares, 11.31 lakh tonnes and 1193.00 Kg/ha respectively in 1996-97 to 2000-01.

         Table – II gives details regarding trends in area, production and yield of groundnut crop (Quin – Quennial average).

Table – II Landscape


Groundnut contains about 45 to 50 per cent oil, which is of highly edible quality. Groundnut cake is a rich source of protein for animals. Groundnut kernels are widely acknowledged as a rich and chief source of vegetable oil that is included in the daily diet. Kernels are also eaten as raw, roasted or sweetened with milk and curd preparation.

          Realising the economic importance of oilseeds and steadily increasing gap between domestic demand and supply, the government diverted its attention to increase the productivity of oilseeds in the country. The stress throughout the country is to identify and remove the constraints in the cultivation and expansion of oilseeds production in regional and state levels. Under the All India Co-ordinated Research Project on oilseeds adequate technology has been generated to increase the yield levels of groundnut substantially. Ever since the project came into operation since 1967, as many as 431 improved groundnut varieties have been developed and released for general cultivation in different states.


Recommendations are also available on the dates of sowing, fertilizer doses and plant protection schedules. When the improved technology was field tested, the yield increases were found to range from 20 per cent in Tamil Nadu to as much as 119 per cent in Punjab. If popularized among farmers, the improved technology developed can certainly bring about substantial yield increase.


Several studies had been reported on the trend and variability of commercial crops. The current study on “Growth and Instability of Groundnut Cultivation in Tamil Nadu (1980-81 to 1999-2000)” was taken up with the following objectives:

(1) to evaluate the growth rate of area, yield and production of groundnut.

(2) to evaluate the magnitude of instability in the production of groundnut.

(3) to examine the relative contribution of the effects of basic components, area and rainfall and their interaction to the production of groundnut.

(4)  to suggest the policy changes required for augmenting groundnut cultivation.


It is hoped that the study will indicate the pointers to the policy makers and will be of use to the Department of Agriculture in formulating agricultural extension programmes.

II. REVIEW OF LITERATURE


The literature pertaining to the current study on “Growth and Instability of Groundnut Cultivation in Tamil Nadu (1980-81 to 1999-2000)” is presented and discussed under the following heads:

A. Oilseeds Economy and the Relative Role of Groundnut in the Oilseeds Sector

B. Review of Studies on Oilseeds in general

C. Review of Studies on Groundnut in particular

A. Oilseeds Economy and the Relative Role of Groundnut in the Oilseeds Sector:

       Oilseeds occupy an important position in the Indian economy. India enjoys the distinction of having largest cultivated areas under oilseeds in the world with over 26 million hectares. Also among the agriculture commodities in India, oilseeds form the second largest agriculture commodities after food grains sharing 14 per cent of the gross cropped area and accounts for nearly 5 per cent of Gross National Product (GNP) and 10 per cent of the value of all agriculture commodities. They are not only used for manufacturing oil but also as an input in many industries providing employment to many. The oilseeds sector had remained virtually isolated from the green revolution. Over 90 per cent of the crops are sown in rainfed areas and on poor soils resulting in wide year-to-year fluctuations in output.

         Oilseeds production has fallen short of the requirement as a result of increasing per capita consumption in the recent past. Oilseeds form the raw material base for the edible oil producing industries that possess a large employment potential. India has highly developed oilbased industries providing employment to more than 15 million persons. Food oil industries account for as much as 83 per cent of total supply of vegetable oil in the country. Oilseeds provide the much needed protein and energy to the people as well as to the large livestock population in the country. For the bulk of the population of the country, vegetable oils are perhaps the only source of fat and the richest source of vitamin E. The bulk of vegetable oils are consumed by industries like soap, paint and varnish industries.

        Oilseed is one of the oldest products on earth and a multi product and a multipurpose commodity. Oilseeds and their products viz., vegetable oils and oil cakes constitute one of the important sources of foreign exchange earnings in the country. The Indian economy has been endowed by nature with the production and growth of a wide variety of oilseeds compared to many countries in the world. India occupies a prominent position among the oils producing countries of the world accounting for about 10 per cent of the total output of vegetable oils and fats.

         The major oilseed crops grown in India are groundnut, rapeseed, mustard, seasamum, nigerseed, soyabean, sunflower seed, linseed and castor seed. These account for over 36 per cent of the total world area under oilseeds. Of these oilseeds, the first seven come under the category of edible oilseeds, while the last two come under the category of non-edible oilseeds. In addition to these, there are a number of other oilseed bearing perennial trees like kusum, keranz, neem, mahua etc. Oil obtained from the seed of these trees is non-edible in nature and is mainly used for industrial and medicinal purposes.

          With the stagnation in oilseeds production, increase in population, rise in average purchasing power/income elasticity of oil purchase, the demand of oilseeds and its by-product had increased in recent past years. This has led to wide gap between demand and supply. 


Table III shows the gap between demand and supply of oilseeds.

Table III

OILSEEDS SUPPLY AND DEMAND POSITION IN INDIA

(1985 – 1986 to 2000 – 2001)

	Year
	Supply

(Lakh tonnes)
	Demand (Lakh tonnes)
	

	
	
	At 3.5 per cent growth in national income
	At 5 per cent growth in national income

	1985-1986
	35.58
	44.43
	47.00

	1990-1991
	40.26
	55.69
	64.70

	1995-1996
	45.55
	69.80
	89.06

	2000-2001
	51.54
	87.47
	122.59


Source:   Leela. P. (1991) Oilseeds and the crisis in Balance of Payments of India, Agricultural situation in India.


With the increase in population and improvements in the standards of living of the people, the domestic production of vegetable oils has not kept pace with the growing demand and requirements of the country. Hence the gap between demand and supply of indigenous edible oils is bridged by imports. This has resulted in the outgo of foreign exchange on the imports of edible oils. In 1980-81, India imported 1.633 million tonnes of edible oils priced at Rs.6770 crore while it increased to a peak level of 4.800 Million tonnes priced at Rs.9000 crore in 2000-01. (Facts for you, November 2002).

         The State Trading Corporation (STC) acts as the channelising agency for the major portion of the import of edible oil. The National Dairy Development Board (NDDB) handles the imports and distribution of the edible oils to some extent. The quantum of import of edible oils to meet the domestic supply is decided by the government, time to time, keeping in view the indigenous availability of edible oils and availability of foreign exchange.

         Efforts have been made by the Government to increase oilseeds production in the country substantially both to meet domestic consumption requirements as well as to meet the export needs. Oilseeds production also needs to be stepped up to increase the supply of edible oils and reduce the import of edible oils to save scarce foreign exchange reserves of the economy.

         The Government of India appointed a Technology Mission on Oilseeds in 1986 to harness the best of production, processing and management technologies for accelerating self-reliance. India tried to achieve self-sufficiency in edible oils by the end of the Twentieth Century by launching programmes to accelerate the pace of oilseeds production. But it is a pity that the production of oilseeds had been declining over the years instead of increasing. During the last five years, oilseeds output was the highest at 24.75 million tonnes in 1998-99. It dropped to 20.71 million tonnes in 1999-2000 and further to 18.44 million tonnes in 2000-01. (Facts for you, August 2003).

         Among the oilseeds crops in India, groundnut ranks first. It accounted for 42.7 per cent of area and 32.3 per cent of production of the total oilseeds. The average yield is about 988 Kg/hectare, which could not be compared favourably with some countries of the world like China, US which showed yield of 1737 Kg/hectare and 2757 Kg/hectare respectively. In India, groundnut is chiefly grown in the states viz., Gujarat, Andhra Pradesh, Karnataka, Tamil Nadu and Maharashtra. Among these states, the growing of the crop has assumed greater significance in Tamil Nadu. As a major producer of groundnut with the sown area of 907,773 hectares, Tamil Nadu accounts for 12,59,000 tonnes of production (R.Palanisamy, 1995). However, the increase in groundnut production have been accompanied by increased production instability, thereby adversely affecting the future growth of production, employment and income distribution.

           The study by R. Palanisamy. (1995) attempted to examine the extent of instability of groundnut production of the state with particular reference to the major groundnut growing regions viz., North Arcot, South Arcot, Coimbatore and Salem. The main issues covered under the study included identifying the components that have contributed to increased production, studying the association between production and its explanatory variables, area and yield during the time period under study and analysing factors which have contributed to the stability or instability in production.

          The study concluded that instability in groundnut production in the state of Tamil Nadu was brought about by production instability in the district of Coimbatore, followed by Salem and the change in mean area has inversely contributed to production instability in Coimbatore district and the production of groundnut in Salem district appears to have been affected by yield instability rather than area instability.

B. Review of Studies on Oilseeds in General 

           Singh Chhotan et. al. (1989) conducted a study about the growth and prospects of production, import and requirement of edible oilseeds and oils in India with the objectives to study trends in production and productivity of oilseed crops after the introduction of new crop production technology and to analyse trends in the availability and requirement of edible oils. Time series data on production, area and yield of total edible oilseeds were collected and he compared pre-green revolution period and the post-green revolution period, the aggregate period of study being 1955-56 to 1984-85. Least square method was fitted to the data. From the results of the study, it was inferred that the production of oilseeds remained stagnant. It also revealed that per capita availability from the indigenous production of edible oils had remained almost the same during the last ten years (1975-76 to 1984-85).

           Mishra Mohan et. al. (1995) conducted a study on economic analysis of inter-crop variation of edible oilseeds in Madhya Pradesh. This study analysed the compound growth rates, percentage change and the extent of variation of area, production and productivity of major oilseed crops in Madhya Pradesh in different plan periods. It was revealed that despite rise in the prices of various oilseeds, the area under them did not increase. Oilseeds continued to grow in non-irrigated areas and input support was also not much available to the growers.

           Jain.R.K. et.al (1996) analysed the instability of oilseed production in Bundelkhand agro-climatic zone of Madhya Pradesh –an economic analysis. This study analysed the trend in area expansion and productivity levels of oilseeds in different districts of Bundelkhand Zone by using various instability measures for increasing the total production of oilseeds in the zone. Coppock’s instability index was fitted to the data covering a period of 10 years from 1980-81 to 1989-90. The study concluded that the contribution of area to production was more evident rather than the yield. The analysis revealed that mere extension of the area under oilseed crops would not solve the problem of increasing the production.

          Sarup. Shanty et.al. (1997) conducted a study about the trends, growth and technological change in oilseeds in Karnataka with the objectives to examine the trends and to estimate growth rates of area, production and productivity of these oilseeds and to evaluate the changes in area, production and yield variability and effect of technological change in production of oilseeds in Karnataka. Compound growth rates and Cobb-Douglas production function were fitted to the data covering the study period from 1970-71 to 1988-89. The extent of technological change is observed to be positive and statistically significant in respect of all the oilseed crops. The study suggested that there is a need to improve the production technology further for the oilseed crops to boost their production in the state.


Singh. O.P. (1998) conducted a study about the growth and supply response of oilseeds in Uttar Pradesh. The study was based on a time-series data for a period of 1966-67 to 1989-90. Area had been primary source of output of oilseeds yield being secondary one. In case of rapeseed, mustard and linseed, area and production increased while productivity is concerned, it increased in case of rapeseed - mustard and declined in linseed. In case of groundnut and sesamum, area and production declined but while productivity is concerned, it increased in case of groundnut and declined in case of seasamum. Non-price factors have influenced the decision making process than the price factor. Farmers were preferring to allocate more irrigated area under oilseed crops in Uttar Pradesh.

        Gupta Shakuntla (2000) conducted a study about the acreage response of major oilseed crops in Punjab. This study examined the impact of various price and non-price variables on acreage of both groundnut and rapeseed-mustard at the state level and district levels. Secondary time-series data was collected for the study period 1966-67 to 1995-96. Multiple linear regression function was fitted to the data. It has been found that relative yield, relative price and irrigation were the major factors effecting acreage, allocation decisions.

C. Review of Studies of Groundnut in particular:

         Kapila Uma (1982) conducted a study about the oilseeds economy of India: a case study of groundnut. The study period was 1964-65 to 1974-75. The study made an attempt to analyse the causes of stagnation and instability of groundnut economy and suggest the remedies for the same. Nerlovian adjustment lag model was fitted to the data. It was inferred that irrigated groundnut was less profitable. In the final conclusion the study had emphasized the role of irrigation in raising future supply of groundnut.


Narappanavar.S.R. et.al. (1983) analysed about farmer’s and intermediaries’ shares: a study of groundnut during 1962-63 to 1980-81. The required data on farm harvest prices, wholesale prices of seed, oil and retail prices of oil for the study period were collected. Regression analysis was fitted to the data. The study revealed that whenever there was an increase in the wholesale oil price, the increase in the farm harvest price was much smaller than the increase in the retail oil price. It also revealed that the farmer’s share had been reduced from 61 per cent in 1962-63 to 52.67 per cent in 1980-81. 


Bhalerao.M.M. et.al. (1986) analysed the marketed surplus in groundnut – a sample study with the objectives to estimate marketed surplus in groundnut by size of farms and to analyse the factors affecting the marketed surplus both in rainfed as well as irrigated groundnut. The study is based on a two-stage stratified random sample of 234 groundnut growers selected from 9 rainfed and 4 irrigated groundnut villages in Vayalpad block of Chittoor district. Cobb-Douglas function was fitted. The analysis revealed that per hectare marketed surplus in case of irrigated groundnut was about 3.75 times more than that of rainfed groundnut.


Jena.S and Miira. A.K. (1990) conducted a study about the effect of new technology on groundnut production in Orissa with the objectives to find out the trends, growth rates of area, production and productivity and to examine the changes in area, production and yield variability and effects of technological change in production of groundnut in Orissa. The data relating to area, production and productivity of groundnut crop were obtained to estimate the compound growth rates of area, production and productivity of groundnut crop and the technological change. The study highlighted that the yield of groundnut crop per unit of area had increased by 54.24 per cent. This study suggested the need to improve biological technology in the sphere of groundnut production.


Amin.P.W. et.al. (1991) conducted a study about preliminary assessment of benefits accrued for producing and marketing groundnut seed at farmer’s level in Maharashtra state. The study had compared the marketing efficiency, marketing costs, market margins and price spread of groundnut seeds through the channel of Maharashtra State Seed Corporation and farmer’s of Theodore Schults Krishi Vidyan Mandal. The data collected from records of MSSC were grouped in channel I and those collected by the co-ordinating centre of Theodore Schults Krishi Vidyan Mandal were grouped in channel II. It was estimated that the producer’s share was 80.08 per cent for channel I and 88 per cent of the consumer price for channel II. It was also revealed that marketing efficiency worked out to 4.37 for channel I and 6.69 for channel II.


Upender. M. (1991) analysed marketed surplus and price spread of groundnut – a sample study with the objectives to estimate the marketed surplus in groundnut by the size of farm and the price spread of groundnut in the most important marketing channel. A field study had been undertaken in three villages viz., Hasanparthy, Yellapur and Mucherlanagaram in the state of Andhra Pradesh. The study revealed that a positive association exists between size and production as with an increase in the farm size and nearly 85 per cent of total marketed surplus of groundnut was sold during the peak marketing period.


Venkata Reddy. T.N. et.al. (1991) conducted a study about the marketing pattern of groundnut in the southern dry regions of Karnataka. 200 farmers from Kolar and Tumkur districts were selected. The respondents were classified into three groups based on size of holdings, namely, small, medium and large. Using simple tabular analysis it was observed that majority of the farmers have not used the regulated markets for marketing their produce. It was also proved that the small and marginal farmers were more prone to the market imperfections and price disadvantages when compared to the large farmers.


Naik. Dibakar.  et.al. (1991) analysed about an anatomy of production and marketing of groundnut oil in Orissa with the objectives to study the trend in area, production and productivity of groundnut in different districts of Orissa and to analyse the marketing costs, margins and producer’s net share over the cost of production per quintal of groundnut in the marketing of groundnut oil in different marketing channels. The data relating to area, production and yield of groundnut for different districts of Orissa during 1970-71 to 1987-88 were collected. Compound growth rates were calculated. The study revealed that the growth rates of area and production of groundnut during the study period were statistically highly significant in all the districts.  


Tak.V.B. (1992) analysed about the identification of the constraints to input use and inputs supply for cultivation of groundnut in Latur district of Maharastra state with the objectives to study the modern inputs use such as human labour, bullock labour, seeds, manures, fertilisers and plant protection measures of different size of holdings, to work out per hectare gap between recommended inputs use and actual use of inputs of different size of farms, to identify the various constraints of modern inputs use by the different size of farms and to bridge the adoption gap between recommended and actuals. The information regarding inputs used and supply of farm inputs were collected form 147 sample cultivators. The study concluded that farmers failed to adopt recommended package of practices for cultivation of kharif groundnut.


Naidu.M.R. et.al (1992) analysed about the resource use efficiency and resource allocation in groundnut farms of Vizianagaram district of Andhra Pradesh to help the groundnut growers in identifying the specific locational problems and to reallocate the resources in the cultivation for optimum groundnut production. Three-stage random sampling was adopted to select three mandals, nine villages and 120 groundnut farmers’- respondents. Data were collected through survey method. Cobb-Douglas production function was fitted to the data. The results showed that there is scope for reorgansiation of resources so as to achieve higher profits.


Mundinamani.S.M. et.al. (1993) analysed the market structure for oilseeds in Karnataka – a case study of groundnut. The study analysed the nature and magnitude of competition in marketing of groundnut through the degree of sellers and buyers concentration and their size distribution using Lorenz co-efficient of inequality technique for the time series data collected from 240 farmers. Highly concentrated and moderately concentrated oligopsonic nature of competition had been observed with regards to buyers and slightly concentrated and automatically competition type of markets with regards to sellers.  

         Patel.G.N. et.al. (1993) conducted a study about the price behaviour of groundnut in Gujarat with the objective to estimate the inter-year price behaviour of groundnut in the selected markets/districts of the state and to analyse the intra-year behaviour in the prices of groundnut. The time series data on wholesale prices and farm harvest for the period 1975 to 1989 were collected. Average seasonal prices variation and co-efficient of variation were estimated. The study revealed that prices increased by more than 10 per cent per annum in the different markets of Gujarat state. There was a need to minimize the price rise for this commodity.

          Jena Suruchi and Mitra. A.K. (1994) analysed fertiliser use in groundnut cultivation in Orissa: an analysis of the associated factors with the objectives to assess the level of fertilizer use in groundnut cultivation in different regions of Orissa, to study the extent to which associated factors influence the use of fertiliser in groundnut production and to assess the relation between the use of fertiliser level and yield level of groundnut crop. The study is based on three-stage stratified random sampling. Considering yield level (Y) as dependent variable and fertiliser use and season as independent variables, regression analysis was performed. The result of the regression analysis indicated that the effect of fertiliser use for increase in yield of groundnut cultivation was highly significant in yield of groundnut while the seasonal effect was significant at 5 per cent level.

 
Palanisamy.R. (1995) made an economic analysis of groundnut production with the objectives to evaluate the growth rate of area, yield and production of groundnut, to evaluate the magnitude of instability in the production of groundnut and to examine the relative contribution of effects of basic components, area, yield and their interaction to the production of groundnut. The Coppock instability index and co-efficient of variation were estimated by the study. The study inferred that the increase in production levels of groundnut was achieved much through the contribution of yield of groundnut with considerable stability rather area contribution.


Mohanty B. C. (1995) analysed the groundnut prices in Orissa market and its impact on area and production with the objectives to analyse the annual and monthly price trend of groundnut in different districts of Orissa, to examine the seasonal variation of groundnut prices in Orissa market and to analyse the impact of price changes on area and production of groundnuts. The data relating to the wholesale monthly prices of groundnut of all the districts of Orissa were collected. Linear regression model and Nerlovian price expectation model was used. The findings revealed that both monthly and annual wholesale price of groundnut vary significantly in most of the districts.


Aswatha.K.P. et.al. (1997) analysed resource use efficiency in groundnut production under rainfed conditions – a study in Challakere taluk of Karnataka with the objectives to evaluate the economic rationale of resource use on different farm size group and to suggest 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 was collected from 100 groundnut growing farmers selected at random in 10 sample villages. The classification of the sample groundnut growers was done into two groups viz, small farmers and large farmers. Cobb-Douglas production and Frontier production function analysis were used separately for small farms and large farms. The production analysis revealed that land and FYM in the case of small farmers and large farmers contributed significantly to the production.


Parhi.P.K et.al. (1997) analysed about acreage response to price for groundnut in Orissa. The effect of lagged price and current high fertiliser price of groundnut on the acreage allocation was studied for four major groundnut growing districts of Orissa viz., Cuttack, Dhenkanal, Ganjam and Sambalpur. Secondary data on area, production and productivity were collected. Area response model to lagged price of groundnut and current fertiliser price was fitted. The study inferred that the four selected districts contributed 71 per cent in area and 73 per cent in production. The share of Cuttack district was highest with respect to area, production and productivity in comparison to the other selected districts.


Parameshwar K. Dixit. et.al. (1998) analysed about the production behaviour of groundnut farmers in Karnataka- a dynamic supply response analysis. The district wise time series data for 18 years from 1975-76 to 1992-93 pertaining to the hectarage, yield, production and post-harvest prices of groundnut for seven selected districts were collected. Nerlovian expectation-cum-adjustment model were fitted to the data. The study revealed that the relative groundnut prices and trend factor registered their positive influence on groundnut production, while prices of fertiliser and relative risk factor exerted their negative relation on groundnut production.


Perumal.M (2000) conducted a study about production and marketing of groundnut in Trichirapalli district – Tamil Nadu with the objectives to study the different type of costs incurred for groundnut cultivation in this district, to identify the different pattern of sale of groundnut by farm owners, to identify the marketing costs and margin in marketing of groundnut by different mode of sales and to explore further possible avenues of increasing marketing efficiency. Margins were computed by analysing marketing costs. It was inferred that irrigated groundnut cultivation in this district was more profitable than rainfed cultivation.


Velavan.C and Balakrishanan.V (2000) analysed about resource use efficiency in groundnut cultivation of Salem district of Tamil Nadu in 1996-97. The classification of sample farmers was done into two groups viz., rainfed and irrigated farmers. The ordinary least square estimate revealed that there was a possibility of increasing the groundnut production by increasing human labour, machine labour, bullock labour and increased application of nutrients in irrigated condition and in the rainfed condition. This study suggested that there was an urgent need to educate the farmers to use scientific method of production in groundnut cultivation to achieve the potential yield.


Haffis.Shaik et.al. (2001) conducted a study on the effects of technological change on productivity status of groundnut in Andhra Pradesh – a production function approach. Data were collected through schedules from groundnut cultivators in Anantapur and Chittoor districts of Andhra Pradesh. An attempt was made to study the effects of technological change by virtue of contribution of different input factors on productivity of groundnut under both the irrigated and unirrigated conditions. Cobb-Douglas production function was fitted to the data. The study revealed that the technological factors turned out to be significant and showed positive effect on productivity of groundnut.

III. METHODOLOGY


The methodology adopted for the study on “Growth and Instability of Groundnut cultivation in Tamil Nadu 1980-81 to 1999-2000” is presented and discussed under the following heads:

A. Locale of the study

B. Sources of Data

C. Period of Study

D. Method of Analysis

E. Definition of terms and concepts

F. Limitations of the study

A. Locale of the study:


Tamil Nadu has been one of the five major states in groundnut cultivation, the others being Gujarat, Andhra Pradesh, Karnataka and Maharashtra. M.Upender (1991) noted that these five states had accounted for 85 per cent of the country’s total area and output in the country. As on 1999-2000, as a major producer of groundnut with the gross sown area of 7,59,309 hectares under groundnut (11.65 per cent of the gross cropped area for groundnut), Tamil Nadu was one of the foremost states with a production of 13,18,220 tonnes  of production and a productivity of 1736 Kg/ha. Earlier Cauvery (1992) had identified North Arcot, South Arcot, Coimbatore and Salem as the major districts accounting for a major share of state’s groundnut production. Hence Tamil Nadu was chosen for the study, along with its twelve districts of Chengalpat, South Arcot, North Arcot, Salem, Dharmapuri, Periyar, Coimbatore, Thanjavur, Tiruchirapalli, Madurai, Pudukottai and Tirunelveli, which are the major groundnut growing districts.

B. Sources of Data:


The data needed for the study were compiled from secondary sources viz., Season and Crops Reports of Tamil Nadu, Statistical Hand Book of Tamil Nadu and Tamil Nadu – an Economic Appraisal for the years 1980-81 to 1999-2000. Information on gross cropped area, area under oilseeds, area under groundnut, production of groundnut and yield of groundnut for the period of study were compiled for the individual districts as also of the state of Tamil Nadu.

C. Period of Study:


The period of study was from 1980-81 to 1999-2000. In the year 1990-91, the Government of India introduced new economic policy. This period was selected to analyse the impact of new economic policy on groundnut production.

D. Methods of Analysis:


Besides means, ratios and percentages that were used to summarise the data, exponential function for computing the Compound Growth Rate, Instability Index and Multiple Regression Analysis to identify the determinants of production behaviour of groundnut cultivation were used.

1. Compound Growth Rate:


The Compound growth rates (CGR) for area, yield and production of groundnut district wise and at the state level were worked out with exponential function of the form.

Y = ABt
Log Y = log A + t log B 

where,

Y - Area, Production or Yield

A - Intercept

B - (1+r)

t - Time period 

was used.

The Compound Growth Rate (CGR) then equals the antilog (log B-1) * 100.


On the basis of compound growth rates, the districts were grouped into three categories:


“Area increasing districts”, “Area declining districts” and “Stagnant area districts”.

2. Instability Index:

         Using the residuals, i.e., the difference between the actuals and estimates of the variable in question (production, area or yield of groundnut), the instability index (I.I) was computed using the formula.

       Instability Index = 
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where,

ei = the difference between the actual and the estimated value of the 
variable, production, area or yield.

n = Number of observations

k = The number of regression co-efficient

           The instability index was computed for individual districts.

           Ranks were assigned to the districts on the basis of their instability index, which facilitated the grouping of districts into three categories: districts with high level of instability, medium level of instability and low level of instability.

3. Multiple Regression Analysis:

          To study the relationship of groundnut production with rainfall and area, regression analysis was used.


The production behaviour of groundnut was hypothesised to depend on the values of production, rainfall and area for the period 1980-81 to 1999-2000. In term of equation, this relationship became

       Y  = a + b1 A1 + b2 R1 +………+ D1 + D2
       Y  - Production of groundnut

       A1 - Area of groundnut

       R1 - Rainfall 

       D1 - Dummy Variable = 1, if < 1ha size: = 0; Otherwise

       D2 - Dummy Variable = 0, if 1.1-2 ha size: =1; Other wise


a - Regression Constant

        b1 and b2 are regression co-efficient to be estimated.

E. Definition of Terms and Concepts:

1. The Compound Growth Rate (CGR)


The Compound growth rate was derived from the exponential growth function of the relevant variable. It was the rate at which the variable, namely production, area and productivity had varied over the entire period of study (1980-81 to 1999-2000).

2. The Instability Index (I.I)


The Instability Index (I.I) described the extent of fluctuations in the variable under study, viz., production, area and yield of groundnut crop.


The districts were ranked based on the instability index; the district with the highest fluctuations was assigned rank one and other ranks in descending order of fluctuations. The district within the first five ranks were grouped as high instability districts; those with the next five ranks were defined as medium instability districts and those with the next highest five ranks were described as low instability districts.

3. Grouping of districts:


The growth performance of a district was described as increasing, when its CGR exceeded that of the state CGR, in the particular variable. When the growth performance of a district was positive, but less than that of the state’s CGR, it was considered a stagnant district, with respect to the given variable. Those districts which recorded negative CGRs were grouped as growth declining districts.

F. Limitations of the study:


The study was based on secondary data. The conclusions of the study, therefore, may have to be tested using field level studies. In assessing the production behaviour of groundnut cultivation, lags in adjustment and expectations have not been applied. Therefore, the directions of relationship may have to be treated as indicative.
IV. RESULTS AND DISCUSSION


The results of the current study on “Growth and Instability of Groundnut Cultivation in TamilNadu” are discussed under the following heads:

A. The relative position of the groundnut in Tamil Nadu agriculture and oilseeds economy.

B. Growth performance of the groundnut crop. 

C. Fluctuations and instability in groundnut cultivation.

D. Production behaviour of groundnut cultivation in TamilNadu.

A. The relative position of the groundnut crop in TamilNadu agriculture and oilseeds economy.


Groundnut is a major oilseed crop of India. It’s cultivation is mostly confined to the states of Gujarat, Andhra Pradesh, Karnataka, Tamil Nadu and Maharashtra. Tamil Nadu is one of the important groundnut growing states in India and it constitutes 12.89 per cent of the area and 20.05 per cent of production in the country.


The relative position of groundnut vis-à-vis the land under cultivation in Tamil Nadu and its importance in the oilseeds economy of the state, and the performance of the leading districts in groundnut cultivation is discussed in this section.


Area under cultivation, under oilseeds and groundnut in Tamil Nadu are shown in Table - IV

Table IV

GROSS CROPPED AREA UNDER CULTIVATION AND UNDER OILSEEDS AND GROUND NUT IN TAMILNADU AND ITS PRINCIPAL DISTRICTS (1980 - 81 TO 1999 - 2000)

	Year
	Gross cropped area under
	Proportion of total area under oil seeds
	Proportion of total area under groundnut
	Proportion of ground nut under total oil seeds area

	
	Food and non-food crops
	Oilseeds
	Groundnut
	
	
	

	1980-81
	5966271
	1006154
	805953
	16.86
	13.51
	80.10

	1981-82
	6909357
	1101741
	687729
	15.95
	9.96
	62.42

	1982-83
	5730481
	991555
	758145
	17.31
	13.23
	76.46

	1983-84
	6944959
	926303
	807428
	13.34
	11.63
	87.17

	1984-85
	6909357
	1214358
	960038
	17.58
	13.89
	79.01

	1985-86
	6964174
	1116036
	888904
	16.03
	12.76
	79.65

	1986-87
	6508349
	1196965
	897024
	18.39
	13.78
	74.94

	1987-88
	6728602
	1336752
	991173
	19.87
	14.73
	74.15

	1988-89
	6450959
	1279339
	962373
	19.83
	14.92
	75.22

	1989-90
	6822154
	1312057
	1015915
	19.23
	14.89
	77.43

	1990-91
	6631761
	1332865
	962748
	20.09
	14.52
	72.23

	1991-92
	6971129
	1149908
	837947
	16.50
	12.02
	72.87

	1992-93
	6789844
	1600014
	1188405
	23.56
	17.50
	74.27

	1993-94
	7158464
	1586100
	1158350
	22.15
	16.18
	73.03

	1994-95
	7025988
	1526478
	1079893
	21.72
	15.37
	70.74

	1995-96
	6267089
	1345950
	933353
	21.48
	14.89
	69.35

	1996-97
	6456686
	1282301
	901508
	19.86
	13.96
	70.30

	1997-98
	6557895
	1222116
	867633
	18.64
	13.23
	70.99

	1998-99
	6627125
	1199465
	858140
	18.09
	12.95
	71.54

	1999-00
	6519109
	1141164
	759309
	17.51
	11.65
	66.54


Source: Statistical hand book of Tamilnadu, Government of Tamilnadu, Chennai

The area under cultivation of food and non-food crops in Tamil Nadu had remained almost constant during the study period. It was 59.67 lakh hectares in 1980-81 and remained at 65.19 lakh hectares in the latest year 1999-2000.


The percentage of area under oilseeds was 16.86 per cent in 1980-81 and had increased to 17.51 per cent in 1999-2000. In absolute terms it had increased from 10.06 lakh hectares to 11.41 lakh hectares.


The proportion of area under groundnut was 13.51 per cent in 1980-81 and had reduced to 11.65 per cent in 1999-2000.


The proportion of groundnut area under total oilseeds area during the base period of study 1980-81 was around 80 per cent and in the final year 1999-2000, this proportion had reduced to around 67 percent.


Table V gives the details of the area under groundnut in the major groundnut growing districts of Tamil Nadu 1980-81 to 1999-2000.

Table  V

AREA UNDER GROUNDNUT IN THE MAJOR GROUNDNUT GROWING DISTRICTS OF TAMILNADU (1980-81 TO 1999-2000 )

	Year
	Area under groundnut in hectares 
	Percentage share of (7) in total area under groundnut in the state (2)

	
	Tamilnadu
	South Arcot
	North Arcot
	Salem
	Coimbatore
	Total of (3)to(6)
	

	1
	2
	3
	4
	5
	6
	7
	8

	1980-81
	805953
	136000
	200000
	96000
	37000
	469000
	58.19

	1981-82
	687729
	129000
	177000
	115000
	49000
	470000
	68.34

	1982-83
	758145
	129265
	185619
	110356
	45390
	470630
	62.08

	1983-84
	807428
	129530
	194238
	105713
	41780
	471261
	58.36

	1984-85
	960038
	151255
	205166
	111036
	52661
	520118
	54.18

	1985-86
	888904
	154795
	201560
	118113
	40477
	514945
	57.93

	1986-87
	897024
	151478
	186358
	121683
	59183
	518702
	57.82

	1987-88
	991173
	151171
	204209
	123544
	46274
	525198
	52.99

	1988-89
	962373
	137784
	198919
	117334
	59238
	513275
	53.33

	1989-90
	1015915
	163347
	71594
	138428
	49652
	423021
	41.64

	1990-91
	962748
	152514
	74109
	112824
	45354
	384801
	39.97

	1991-92
	837947
	172220
	86078
	134754
	56932
	449984
	53.70

	1992-93
	1188405
	171572
	82917
	146790
	59401
	460680
	38.76

	1993-94
	1158350
	160630
	91538
	148316
	54774
	455258
	39.30

	1994-95
	1079893
	86063
	46435
	150108
	49023
	331629
	30.71

	1995-96
	933353
	86965
	40075
	151292
	38466
	316798
	33.94

	1996-97
	901508
	87889
	70298
	64442
	33656
	256285
	28.43

	1997-98
	867633
	78023
	62236
	54637
	33861
	228757
	26.37

	1998-99
	858140
	72735
	81147
	47356
	35159
	236397
	27.55

	1999-00
	759309
	62396
	58264
	62169
	29080
	211909
	27.91


Source: Tamilnadu – An economic appraisal, Evaluation and applied research department, Government of Tamilnadu, Chennai -8


In 1980-81, the total area under groundnut cultivation in Tamil Nadu was 8.05 lakh hectares and during the final year 1999-2000, the total area reduced to 7.59 lakh hectares. In 1980-81, the total area under groundnut cultivation of four major groundnut growing districts, South Arcot, North Arcot, Salem and Coimbatore was 4.69 lakh hectares which had a drastic fall to 2.12 lakh hectares during the year 1999-2000.


The percentage share of the total area under groundnut cultivation of the four major districts in the total area under groundnut cultivation in the state during the base period 1980-81 was 58.2 per cent and it had reduced to 27.91 per cent during the final year 1999-2000.


Table VI gives the production of groundnut in the major groundnut growing districts of Tamil Nadu 1980-81 to 1999-2000.

Table  VI

PRODUCTION OF GROUNDNUT  IN THE MAJOR GROUNDNUT GROWING DISTRICTS OF TAMILNADU (1980-81 TO 1999-2000 )

	Year
	Production of groundnut in tonnes 
	Percentage share of (7) in total area under groundnut in the state (2)

	
	Tamilnadu
	South Arcot
	North Arcot
	Salem
	Coimbatore
	Total of (3)to(6)
	

	1
	2
	3
	4
	5
	6
	7
	8

	1980-81
	768150
	122000
	130000
	78000
	39000
	369000
	48.04

	1981-82
	1641940
	142000
	222000
	14500
	61000
	570000
	34.72

	1982-83
	712120
	124100
	201900
	137260
	55740
	519000
	72.88

	1983-84
	928496
	106200
	181800
	129520
	50480
	468000
	50.41

	1984-85
	986340
	149350
	141380
	113990
	63030
	467750
	47.42

	1985-86
	942760
	236300
	238930
	124360
	45280
	644870
	64.40

	1986-87
	1092600
	192420
	184830
	161960
	74050
	613260
	56.13

	1987-88
	1308890
	236710
	237510
	155600
	50720
	680540
	51.99

	1988-89
	1094376
	75010
	183730
	150040
	73050
	481830
	44.03

	1989-90
	1211470
	208620
	75110
	142670
	89860
	516260
	42.61

	1990-91
	1179100
	199980
	104360
	136580
	42460
	483380
	40.99

	1991-92
	1517620
	241050
	151410
	232160
	62050
	686670
	45.25

	1992-93
	1766320
	262320
	135270
	218840
	72380
	688810
	38.99

	1993-94
	1865590
	242500
	185710
	259970
	64730
	752910
	40.36

	1994-95
	1762390
	91620
	201360
	197660
	68340
	558980
	31.72

	1995-96
	1520300
	280280
	162420
	280290
	49960
	772950
	50.84

	1996-97
	1438300
	123960
	129740
	98940
	50190
	402830
	28.01

	1997-98
	1408010
	108890
	109770
	81470
	43150
	343280
	24.38

	1998-99
	1569790
	106760
	148900
	85810
	63680
	405150
	25.81

	1999-00
	1318220
	90990
	101980
	108340
	50500
	351810
	26.69


Source: Tamilnadu – An economic appraisal, Evaluation and applied research department, Government of Tamilnadu, Chennai-8

In 1980-81, the total production of groundnut in Tamil Nadu was 7.68 lakh tonnes  and during the final year of the study period 1999-2000, it had a tremendous increase to 13.2 lakh tonnes. In terms of outturn of groundnut crop, the premier districts of South Arcot, North Arcot, Salem and Coimbatore accounted for 3.69 lakh tonnes during 1980-81 and had remained almost constant, with slight variations, of about 3.52 lakh tonnes  in the latest year 1999-2000.

         The percentage share of government production of the four major districts in the total area under groundnut in the state during the base period of the study 1980-81 was around 48 per cent and it reduced to around 27 per cent during the year 1999-2000.

          Table VII gives the yield levels of groundnut in the major groundnut growing districts of Tamil Nadu 1980-81 to 1999-2000.

Table  VII

YIELD OF GROUNDNUT FOR THE FOUR MAJOR DISTRICTS OF TAMILNADU  

(1980-81 TO 1999-2000 )

	Year
	Yield of ground nut in kg/ha
	Percentage share of (7) in total area under groundnut in the state (2)

	
	Tamilnadu
	South Arcot
	North Arcot
	Salem
	Coimbatore
	Average of            (3 –6) to (2)
	

	1
	2
	3
	4
	5
	6
	7
	8

	1980-81
	1592
	897
	650
	813
	1054
	654
	53.64

	1981-82
	1067
	1100
	1254
	1261
	1244
	1215
	113.87

	1982-83
	1450
	960
	1087
	1243
	1228
	1129
	77.86

	1983-84
	1046
	819
	935
	1225
	1208
	1046
	100

	1984-85
	1046
	987
	689
	1026
	1196
	974
	93.12

	1985-86
	1579
	1526
	1185
	1052
	1118
	1220
	77.26

	1986-87
	1218
	1270
	991
	1330
	1251
	1211
	99.43

	1987-88
	1321
	1565
	1163
	1259
	1096
	1271
	96.21

	1988-89
	1137
	544
	923
	1278
	1233
	994
	87.42

	1989-90
	1193
	1277
	1049
	1030
	1809
	1291
	108.2

	1990-91
	1225
	1311
	1408
	1210
	936
	1216
	99.26

	1991-92
	1381
	1399
	1758
	1722
	1142
	1505
	108.98

	1992-93
	1486
	1528
	1631
	1490
	1218
	1467
	98.72

	1993-94
	1611
	1509
	2028
	1752
	1181
	1617
	100.34

	1994-95
	1632
	1064
	4336
	1316
	1394
	2027
	124.20

	1995-96
	1629
	3222
	4052
	1852
	1298
	2606
	159.97

	1996-97
	1595
	1410
	1845
	1535
	1491
	1570
	98.43

	1997-98
	1623
	1395
	1763
	1491
	1274
	1481
	91.25

	1998-99
	1829
	1467
	1834
	1812
	1811
	1731
	94.64

	1999-00
	1736
	1458
	1750
	1742
	1736
	1671
	96.26


Source: Tamilnadu – An economic appraisal, Evaluation and applied research department, Government of Tamilnadu, Chennai - 8

In 1980-81, the total yield of groundnut in Tamil Nadu was 1592 Kg/ha. This has increased to 1736 Kg/ha in 1999-2000. In 1980-81, the yield of groundnut was 897 Kg/ha in South Arcot, 650 Kg/ha in North Arcot, 813 Kg/ha in Salem and 1054 Kg/ha in Coimbatore. This has increased to 1458 Kg/ha, 1750 Kg/ha, 1742 Kg/ha and 1671 Kg/ha respectively in the year 1999-2000.


The average yield of groundnut of four major groundnut growing districts showed an increase continuously from 854 Kg/ha during 1980-81 to 1671 Kg/ha during 1999-2000.


The percentage share of the average yield of groundnut of the four major groundnut growing districts in the total area under groundnut in the state showed that it had increased from 53.64 per cent in 1980-81 to 96.26 per cent in 1999-2000. For certain years, 1981-82, 1989-90, 1991-92, 1994-95 and 1995-96, the productivity of the major groundnut growing districts exceeded the productivity levels of the state. The yield performance of these districts had pushed up the yield levels of the state.

B. The growth performance of the groundnut crop:


Tamil Nadu accounts for 1,259,000 tonnes  of groundnut in an area of 907,773 hectares. The increase in groundnut production have been accompanied by increased production instability, thereby adversely affecting further growth in production. The growth performance of the groundnut crop is discussed using the compound growth rates, together with instability levels.


The districts classified on the basis of compound growth rates in area, yield and production of groundnut crop were analysed. Likewise, the instability levels in groundnut production, area under groundnut and yield or productivity of groundnut were ranked for the principal districts of Tamil Nadu.


Table VIII gives the district wise compound growth rates, instability indices with its ranking in groundnut production, area under groundnut and yield or productivity of groundnut for the principal groundnut growing districts of Tamil Nadu.

Table No VIII Landscape



The Compound growth rates (CGR) for area, yield and production of groundnut district wise and at the state level were worked out with exponential function of the form. 

Y = ABt where Y denotes area, production or yield, A represents intercept, B denotes (1+r) and t, the time period.

​The compound growth rate of groundnut production in Tamil Nadu was 3 per cent. Among the districts it varied from a minimum of 0.20 per cent in Coimbatore to a maximum of 7.33 per cent in Dharmapuri district. The other districts which were most unstable in groundnut production were Thanjavur and Pudukottai which recorded the greatest decline in production. 

 Regarding area under groundnut, Tamil Nadu’s compound growth rate was –0.26 per cent, which showed a negative growth. The compound growth rates in area in the districts varied from a minimum of –0.88 per cent in Madurai to a maximum of 3.16 per cent in Dharmapuri. Again Thanjavur and Pudukottai recorded greatest decline in area. It was also the most unstable with the widest fluctuations in area.

Regarding the growth performance in productivity the compound growth rate in productivity in the state of Tamil Nadu was 3.29 per cent. No district recorded a decline in the rate of growth of productivity. That is, productivity has been steadily improving in all the districts. However, it varied from a minimum of 0.79 in Thanjavur to a maximum of 6.32 per cent in North Arcot. North Arcot recorded stable growth in productivity.

The district wise performance of the crop had been used to classify the districts as ‘area increasing’ districts, ‘area declining’ districts and ‘stagnant area’ districts. Those districts whose CGR in area is more than the state CGR fall under the first category of ‘area increasing’ districts; those districts which have registered a negative CGR are called ‘area declining’ districts and those whose CGR is positive, but less than the state CGR come under the ‘Stagnant area’ districts.

The classification of the districts using this criterion is given in Table IX

Table IX

CLASSIFICATION OF DISTRICTS BY THE GROWTH PERFORMANCE OF AREA UNDER GROUNDNUT

	S.No.
	Group
	Districts
	
	

	1.
	Area increasing districts
	Dharmapuri
	

	2.
	Area declining districts
	Chengalpat, South Arcot, North Arcot, Salem, Thanjavur, Tiruchirapalli, Pudukottai, Tirunelveli.
	

	3.
	Stagnant area districts 
	Periyar, Coimbatore, Madurai
	


Among the four major groundnut growing districts known, viz, South Arcot, North Arcot, Salem and Coimbatore, the area under the crop was found declining in South Arcot, North Arcot and Salem. In the district of Coimbatore the area was found to remain stagnant. The other districts where the area under the crop found declining was Chengalpat, Thanjavur, Tiruchirapalli, Pudukottai and Tirunelveli and the area under the crop was found to remain constant in Periyar and Madurai.

The area under the crop was found increasing only in one district viz., Dharmapuri.

Using the similar criterion for classifying the districts by their CGR of production of groundnut crop, the classification of districts is shown in Table X.

Table X

CLASSIFICATION OF DISTRICTS BY THE GROWTH PERFORMANCE OF GROUNDNUT PRODUCTION

	S.No
	Group
	Districts

	1
	Production increasing districts
	Dharmapuri

	2
	Production declining districts
	South Arcot, North Arcot, Thanjavur, Tiruchirapalli, Pudukottai, Tirunelveli

	3
	Stagnant production districts
	Chengalpat, Salem, Periyar, Coimbatore, Madurai 



Again high CGR increase was found in the district of Dharmapuri showing an increasing trend, in respect of groundnut production.

Among the major groundnut growing districts, South Arcot and North Arcot recorded negative compound growth rates, its production showing a declining trend. In Salem and Coimbatore the production was found to remain stagnant.


The other districts, which showed a declining trend in production, were Thanjavur, Tiruchirapalli, Pudukottai and Tirunelveli and the districts where the production was found to remain stagnant were Chengalpat, Periyar and Madurai.

   To group the behaviour of districts according to their levels of productivity, CGRs of yield of groundnut were used in the same process as described earlier. The grouping of districts is given in Table XI.

Table XI

CLASSIFICATION OF DISTRICTS BY THE GROWTH PERFORMANCE IN GROUNDNUT YIELD

	S.No
	Group
	Districts

	1.
	Yield increasing districts
	Chengalpat, North Arcot, Dharmapuri.

	2.
	Yield declining districts
	Nil.

	3.
	Stagnant yield districts
	South Arcot, Salem, Periyar, Coimbatore, Thanjavur, Tiruchirapalli, Madurai, Pudukottai, Tirunelveli.


No district had recorded a negative CGR in yield, thanks to the State Department of Agriculture, which has always responded to the needs of technology of the farmers. Only in the districts under group three, the CGRs in yields were stagnating below the state CGR in yield, the districts in this group being South Arcot, Salem, Coimbatore, Thanjavur, Tiruchirapalli, Madurai, Pudukottai and Tirunelveli. 


High CGR increases were found in Chengalpat, North Arcot and Coimbatore, its yield showing an increasing trend.

        Thus it can be concluded that North Arcot was lagging behind, among the leading districts in the performance of production and area. In Dharmapuri, it was yield increase and area increase that had led to production increase.

C. Fluctuations and Instability in Groundnut Cultivation.

        The instability index was calculated by applying the formula   
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Using the square of the residuals and dividing the sum of the squared residuals by n-k, the degrees of freedom and taking the square root of the result as the instability index.

          Here the districts were ranked according to instability index, the highest index getting rank 1 and the lowest index getting rank 12. The districts with first four ranks came under high instability group, those with the next four ranks came under medium instability group and those with the last four ranks came under the low instability group. The lower the level of instability, the more consistent was the growth performance.

     Table XII classifies the districts on the basis of area instability.

Table  XII

CLASSIFICATION OF DISTRICTS BY THE LEVEL OF INSTABILITY IN AREA UNDER GROUNDNUT

	S.No
	Group
	Districts

	1.
	High instability districts 
	Thanjavur, Tirunelveli, Tiruchirapalli, North Arcot

	2.
	Medium instability districts
	Pudukottai, Chengalpat, Salem, Coimbatore

	3.
	Low instability districts
	Periyar, South Arcot, Dharmapuri, Madurai.


          Among the major groundnut growing districts, South Arcot went steady with least fluctuations in area. Salem and Coimbatore recorded middle level fluctuations and North Arcot showed extreme fluctuations in area.


The other districts, which showed high instability were Thanjavur, Tirunelveli and Tiruchirapalli. The districts, which showed medium instability were Pudukottai and Chengalpat and the districts, which recorded low instability were Periyar, Dharmapuri and Madurai.

         The classification of districts on the basis of instability levels in groundnut production is given in Table XIII.

Table  XIII

CLASSIFICATION OF DISTRICTS BY THE LEVEL OF INSTABILITY IN GROUNDNUT PRODUCTION

	S.No
	Group
	Districts

	1.
	High instability districts
	Tirunelveli, South Arcot, Pudukottai, Tiruchirapalli.

	2.
	Medium instability districts
	North Arcot, Madurai, Salem, Coimbatore.

	3. 
	Low instability districts
	Thanjavur, Chengalpat, Periyar, Dharmapuri.



Among the major groundnut growing districts South Arcot showed high fluctuations in area and North Arcot, Salem and Coimbatore recorded medium level fluctuations in area.

        The other districts, which showed high fluctuations in area were Tirunelveli, Pudukottai and Tiruchirapalli. Madurai is another district, which showed medium level fluctuations, and the districts, which recorded least instability were Thanjavur, Chengalpat, Periyar and Dharmapuri.

         The classification of districts according to the level of instability in groundnut yield is given in the Table XIV.

Table  XIV

CLASSIFICATION OF DISTRICTS BY THE LEVEL OF INSTABILITY IN GROUNDNUT YIELD

	S.No
	Group
	Districts

	1.
	High instability districts
	Thanjavur, South Arcot, Pudukottai, Tirunelveli.

	2.
	Medium instability districts
	North Arcot, Madurai, Tiruchirapalli, Coimbatore.

	3.
	Low instability districts
	Salem, Dharmapuri,

 Periyar, Chengalpat



Among the leading districts in groundnut cultivation, high instability was found in South Arcot, medium instability was found in North Arcot and Coimbatore and least instability was found in Salem in groundnut yield.

        The other districts which showed high instability was Thanjavur, Pudukottai and Tirunelveli. Madurai and Tiruchirapalli are characterised by medium level fluctuations and Dharmapuri, Periyar and Chengalpat were characterised by least fluctuations in groundnut yield.

D. Production behaviour of groundnut cultivation:


To study the relationship of groundnut production with rainfall and area, regression analysis was used. The value of production (‘000’ tonnes) was taken as dependent variable. Rainfall (R1) and area (A1) of groundnut cultivation were taken as the factor inputs affecting the production of groundnut in the selected districts of Tamil Nadu and they represent independent variables.


The basic model was of the form:

Y   = a + b1A1 + b2R1+……….+ D1 + D2
Y   - Production of groundnut

A1 - Area

R1 - Rainfall

D1 - Dummy Variable = 1, if < 1 ha    size: = 0, Otherwise

D2 - Dummy Variable = 0, if 1.1-2 ha size: = 1,Otherwise

a   - Regression Constant

b1 and b2 are regression co-efficient to be estimated.


Production behaviour of the selected groundnut growing districts is shown in table XV.

Table No XV Landscape 


Regression analysis of the selected independent variables showed that more than 80 per cent of the variation in production of groundnut was explained in the districts Dharmapuri, Pudukottai and Tiruchirapalli. Madurai district had accounted for less than 30 per cent of the variation in production of groundnut.

         High production was witnessed in Dharmapuri (2.42 lakh tonnes ). Next to Dharmapuri high production was found in Periyar (2.12 lakh tonnes). In the districts Chengalpat, Salem, Tiruchirapalli, Pudukottai and Tirunelveli production was more than one lakh tonne.

       In the districts South Arcot, North Arcot, Coimbatore, Thanjavur and Madurai the production was less than one lakh tonne.

         Rainfall was significant in groundnut production in the districts South Arcot and Thanjavur. In the other districts rainfall was in significant in groundnut production.

    The higher the rainfall, the higher the area under groundnut, the higher the yield and the higher was the output of groundnut. The production appear to respond favourably to weather and rainfall factors.

V. SUMMARY AND CONCLUSIONS

        India is a largest producer of groundnut in the world. But she has probably the lowest groundnut yield among the major groundnut growing countries. With the predominantly small and mostly unirrigated groundnut farms, the farmers with small individual marketed surpluses become the victims of the exploitation by the middlemen. They are left with little incentive to increase either the area under groundnut or the productivity to match ever increasing demand for groundnut and other edible oils. The demand has increased because of increase in population, increase in income and consequently improvement in levels of living.
Due to increased demand the country has to spend its scarce foreign exchange on import of edible oils. There is a need to look into the growth performance of oilseeds with a view to closing the gap between the demand and supply of oilseeds.

         Groundnut is the most important oilseed crop in India. Tamil Nadu is one of the important groundnut growing states in India. Groundnut production not only decides the prices of groundnut oil in any year but also the prices of other major edible oils. So the efficient utilization of the resources to increase the production of groundnut becomes a significant issue. The investigator, therefore, undertook a study on “Growth and Instability of Groundnut Cultivation in Tamil Nadu (1980-81 to 1999-2000).


Tamil Nadu is chosen for study because it is one of the major producers of groundnut along with Gujarat, Maharashtra, Andhra Pradesh and Karnataka. The study had the following specific objectives:

(1) to evaluate the growth rate of area, yield and production of groundnut.

(2) to evaluate the magnitude of instability in the production of groundnut.

(3) to examine the relative contribution of the effects of basic components, area and rainfall and their interaction to the production of groundnut.

(4) to suggest the policy changes required for augmenting groundnut cultivation

The main findings of the study are as follows:

1. The area under cultivation of food and non-food crops in Tamil Nadu had remained almost constant during the study period. In 1980-81, it was 59.67 lakh hectares and in 1999-2000 it was 65.19 lakh hectares. The percentage of area under oilseeds was 16.86 per cent in 1980-81 and had increased to 17.51 per cent in 1999-2000. In absolute terms, it had increased from 10.06 lakh hectares to 11.41 lakh hectares. The proportion of groundnut area under total oilseeds area during 1980-81 was around 80 per cent and in 1999-2000 this had reduced to around 67 per cent.

2. The total area under groundnut cultivation in Tamil Nadu was 8.05 lakh hectares in 1980-81 and it had reduced to 7.59 lakh hectares in 1999-2000. In the total area under groundnut of the state, the four major groundnut growing districts accounted for 4.69 lakh hectares in 1980-81, which was drastically reduced to 2.12 lakh hectares in 1999-2000. In terms of percentage, the percentage share of the total area under groundnut cultivation of the four major districts in the total area under groundnut cultivation of the state was 58.2 per cent in 1980-81 and it had reduced to 27.91 per cent in 1999-2000.

3. The total production of groundnut in Tamil Nadu was 7.68 lakh tonnes in 1980-81 and in 1999-2000 it had increased to 13.2 lakh tonnes. South Arcot, North Arcot, Salem and Coimbatore accounted for 3.69 lakh tonnes during 1980-81 and had remained almost constant about 3.52 lakh tonnes in 1999-2000. The percentage share of groundnut production of South Arcot, North Arcot, Salem and Coimbatore in the total area under groundnut in the state during the base period of the study, 1980-81 was around 48 per cent and it had reduced to around 27 per cent in 1999-2000. 

4. The total yield of groundnut in Tamil Nadu was 1592 Kg/ha in 1980-81 and this has increased to 1736 Kg/ha in 1999-2000. The average yield of groundnut of South Arcot, North Arcot, Salem and Coimbatore increased continuously from 854 Kg/ha in 1980-81 to 1671 Kg/ha in 1999-2000. The percentage share of average yield of groundnut of South Arcot, North Arcot, Salem and Coimbatore in the total area under groundnut in the state showed an increase from 53.64 per cent in 1980-81 to 96.26 per cent in 1999-2000. The yield performance of these districts had pushed up the yield levels of the state.

5. The compound growth rate of groundnut production in Tamil Nadu was 3 per cent. Among the districts, it varied from a minimum of 0.20 per cent in Coimbatore to a maximum of 7.33 per cent in Dharmapuri district. Thanjavur and Pudukottai districts recorded the greatest decline in production and also were most unstable.

6. In respect of area under groundnut, Tamil Nadu’s compound growth rate was –0.26 per cent per annum, which show a negative growth rate. The compound growth rate in area among the districts varied from a minimum of –0.88 per cent in Madurai to a maximum of 3.16 per cent in Dharmapuri. Thanjavur and Pudukottai recorded greatest decline in area and was also the most unstable.

7. The compound growth rate in productivity in the state of Tamil Nadu was 3.29 per cent. Productivity had been steadily improving in all the districts. It varied from a minimum of 0.79 per cent in Thanjavur to a maximum of 6.32 per cent in North Arcot. The district of North Arcot recorded stable growth in productivity.

8. Among the premier districts known for groundnut crop, area under the crop was found increasing only in Dharmapuri. Area under the crop was found decreasing in Chengalpat, South Arcot, North Arcot, Salem, Thanjavur, Tiruchirapalli, Pudukottai and Tirunelveli. The area under the crop was found stagnant in the district of Coimbatore, Periyar and Madurai.  

9. High CGR increases were found only in Dharmapuri. CGR were found decreasing in South Arcot, North Arcot, Thanjavur, Tiruchirapalli, Pudukottai and Tirunelveli and for the districts Chengalpat, Salem, Periyar, Coimbatore and Madurai CGR was found stagnant. 

10. The classification of districts by the growth performance of groundnut yield revealed that Chengalpat, North Arcot and Dharmapuri districts were classified under yield increasing districts. In South Arcot, Salem, Periyar, Coimbatore, Thanjavur, Tiruchirapalli, Madurai, Pudukottai and Tirunelveli yield was found stagnant and in no district yield seemed to be declining.

11. The least instability in area was found in four premier districts of groundnut production, namely, Periyar, South Arcot, Dharmapuri and Madurai. High instability in area was found in Thanjavur, Tirunelveli, Tiruchirapalli and North Arcot. Pudukottai, Chengalpat, Salem and Coimbatore recorded medium instability in terms of area under groundnut.

12. High instability in groundnut production was found in Tirunelveli, South Arcot, Pudukottai and Tiruchirapalli. Medium instability was found in the districts North Arcot, Madurai, Salem and Coimbatore. In the districts Thanjavur, Chengalpat, Periyar and Dharmapuri least instability was found in groundnut production.

13. Thanjavur, South Arcot, Pudukottai and Tirunelveli showed high level of instability in respect of groundnut yield. Medium instability was found in the districts North Arcot, Madurai, Tiruchirapalli and Coimbatore. Least fluctuations were found in Salem, Dharmapuri, Periyar and Chengalpat.

14. More than 80 per cent of the production of groundnut was explained in the districts Dharmapuri, Pudukottai and Tiruchirapalli. Madurai district accounted for less than 30 per cent of the variation in groundnut production. Dharmapuri district recorded high production (2.42 lakh tonnes) followed by Periyar (2.12 lakh tonnes ). Chengalpat, Salem, Tiruchirapalli, Pudukottai and Tirunelveli recorded more than one lakh tonne in the production of groundnut. South Arcot, North Arcot, Coimbatore, Thanjavur and Madurai recorded less than one lakh tonne in the production of groundnut.

15. Rainfall was significant in groundnut production in the districts of South Arcot and Thanjavur and it was insignificant in other districts. The higher the rainfall, the higher the area under groundnut, the higher the yield and the higher was the output of groundnut. The production appear to respond favourably to weather and rainfall factors.


The study reveals the need for Government action to increase the production of groundnut. The Government should strengthen the research systems on groundnut to evolve new disease resistant and pest resistant high yielding varieties taking into consideration the regional agro-climatic considerations.  The Government policies should support to stabilise the area under groundnut. Groundnut crop is grown equally both in rainfed and irrigated areas. So, area specific technology is urgently needed in order to increase the production and productivity of groundnut crop. However, further indepth study is necessary to identify (1) the different constraints to the productivity of groundnut crop and on expansion of area and (2) factors contributing to increase the productivity of this crop in different districts. This will ensure diversification of cropping pattern. 

BIBLIOGRAPHY

· Amin P.W., Deshpande S.I., Autkar V.N and Thokal M.R.(1991), “Preliminary Assessment of Benefits accrued from producing and Marketing groundnut seeds at Farmers level in Maharashtra State”, Indian Journal of Agricultural Marketing, Vol.5, No.1 pp. 69-75.

· Bhale Rao M.M and Reddy M.J.M (1986), “Marketed surplus in groundnut- A sample study”, Agricultural Marketing, Vol. XXIX, No.2, pp. 20-22.

· Cauvery R. (1992), “Instability in Tamilnadu Groundnut production”, Agricultural situation in India, Vol. XLVIL No.7, pp 575-580.
· FFY research Bureau, (2003), “Oil seeds: Self-Reliance is still awaited”, Facts for you, Vol.23, No.11, pp. 17to 18.

· Ganesamurthy V.S  Manickam S., (2003), “Oilseeds : growth so for”, Facts for you, Vol. 23, No.4, pp. 24-27.

· Gupta Shakuntia, (2000), “Acreage response of Major oilseed crop in Punjab”, Agricultural situation in India, Vol.LV1, No.12, pp. 733- 738.

· Haffis Shaik and Reddy Y.V.R (2001), “Effects of Technological change on Productivity status of groundnut in Andhra Pradesh -A production  function Approach”, Asian Economic review, Vol.43, No.2, p. 245-255.


· Jain R.K, Rahu J.S., Yadav L.N, Raghuwanshi R.S and            Ghuraiya R.S., (1996), “Instability of oilseed production in Bundelkhand Agro-climatic zone of Madhya Pradesh- An Economic Analysis”, Agricultural Situation in India, Vol. LII, No. 10, pp. 673- 676.

· Jena  S and Miira A.K., (1990), “A study on Effect of New Technology on Groundnut Production in Orissa”, Agricultural situation in India, Vol. LVI, No.4, pp. 11-13.

· Kapila Uma (1982), “Oil seeds Economy of India: A case study of Groundnut”, Indian Journal of Agricultural Economics, Vol.48, No.4, 105-106.

· Leela P (1991), “Oilseeds and the crisis in Balance of Payments, of India”, Agricultural situation in India, Vol.XLVI, No.8, pp. 575-579.

· Mishra Mohan, Sahu L.D (1995), “An Economic Analysis of  Inter-crop variation of Edible oilseeds in Madhya Pradesh”, Agricultural situation in India, Vol. LII, No.8, Pp. 529-531.

· Mohanty Chandra Binod, (1995), “Groundnut prices in Orissa market and its  impact on area and production”, Indian Journal of Agricultural Marketing, Vol.8, No.3, pp. 136-141.

· Mundinamani S.M, Sastry K.N.R and Murthy Shankara H.G., (1993), “Market structure for oilseeds in Karnataka- A case study of groundnut”, Indian Journal of Agricultural Marketing. Vol.7, No.2, pp. 201-211.

· Naidu M.R and Tirupathiah G., (1992), “resource use Efficiency and Resource allocation in groundnut farms of Vizianagaram district of Andhra Pradesh’, Indian Journal of Agricultural Economics, Vol.47, No.3, p. 488.

· Naik Dibakar and Mohanty Chandra Binod, (1991), “An anatomy of production and marketing of Groundnut oil in Orissa”, Indian Journal of Agricultural Marketing, Vol.5, No1, Vol. 51-60.

· Narappanavar S.R and Bharadwaj V.P. (1983), “Farmer’s and Intermediaries shares - A study of Groundnut during 1962-63 to 1980-81”. Indian Journal and Agricultural Economics, Vol. XXXVIII, No.2, pp. 181-191.

· Palanisamy R. (1995), “An Economic Analysis of Groundnut production” Agricultural situation in India, Vol. LII, No.8,pp. 533-535.

· Parameshwar K. Dixit, K.C. Heremath and Raj Vir. Singh, (1998), “Production Behaviour of Groundnut Fairness in Karnataka - A Dynamic supply Response Analysis”, “Indian Journal of Agricultural Economics”, Vol.53, No.2, pp. 163-168.
· Parhi B.K., Pati L.K and Parida A.K., (1997), “Acreage Response to price for Groundnut in Orissa”, “Agricultural situation in India”,              Vol. LIV, No.8, pp. 505-507.
· Patel G.N and Agarwal N.L., (1993), “Price Behaviour of Groundnut in Gujarat”, Indian Journal of Agricultural Marketing, Vol.7, No.2, pp. 171-178.

· Perumal P. (2000), “Production and Marketing of Groundnut in Trichirapalli District- Tamil Nadu”, Agricultural Marketing, Vol. XLIII, No.3, pp. 9-11.

· Reddy Aswatha, Chandrasekar K.S and Gowda Srinivasa (1997), “Resource use efficiency in Groundnut production under Rainfed conditions- A study in Challakere Taluk of Karnataka”, Agricultural situation in India, Vol.LIII, No.12, pp. 829- 832.

· Sarup Shanti, Mahajan V.K and Pandey R.K (1997), “Trends, Growth and Technological change in Oilseeds in Karnataka”, Agricultural situation in India, Vol. LIV, No.5, pp. 251-256.

· Singh O.P (1998), “Growth and Supply Response of Oilseeds in Uttra Pradesh”, Agricultural situation in India, Vol.LV, No.1, pp. 3-6.

· Singh, Chhotan, Chand Puran and Sirohi A.S (1989), “Growth and prospects of production, Import and requirement of Edible oilseeds and oils in India”, Agricultural situation in India, Vol. XLIII, No.11, pp. 945-949.

· Sundaram Satya I., (2002), “Edible oils-A the crossroads”, Facts for you, Vol.23, No.2, pp. 20-22.

· Suruchi Jena and Mitra A.K., (1994), “Fertiliser use in groundnut cultivation in Orissa”, An analysis of the Associated Factors”, Agricultural situation in India, Vol. XLVIII, No.12, pp.879-883.

· Tak V.B., (1992), “Identification of constrains to input use and inputs supply for cultivation of groundnut in Later District of Maharashtra state”, Indian Journal of Agricultural Marketing, Vol.6, No.2, P. 64.

· Upender M, (1991), “Marketed surplus and price spread of groundnut – A sample study, Indian Journal of Agricultural Marketing, Vol.5, No.1, pp. 61-68.

· Velavan C and Balakrishnan V. (2000), “Resource use Efficiency in Groundnut Cultivation of Salem District, Tamilnadu”, Agricultural situation in India, Vol. LVI, No.12, pp. 755-757.
Table –II

TRENDS IN AREA, PRODUCTION AND YIELD OF GROUNDNUT CROP

	Period
	ALL INDIA
	TAMIL NADU

	
	Area

(lakh hectare)
	Production

(lakh tonnes)
	Yield

(Kg/hectare)
	Area

(lakh hectare)
	Production

(Lakh tonnes )
	Yield

(Kg/hectare)

	1981-82 to 1985-86
	7295.20
	6229.40
	852.00
	8.80
	9.69
	1096.40

	1986-87 to 1990-91
	7205.80
	5959.80
	826.00
	8.87
	9.79
	1098.40

	1991-92 to 1995-96
	7131.60
	6074.20
	852.00
	9.33
	10.98
	1174.80

	1996-97 to 2000-01
	7329.60
	6588.80
	890.00
	9.48
	11.31
	1193.00


Source: Facts for you, January 2003.

Table VIII

DISTRICT WISE COMPOUND GROWTH RATES AND INSTABILITY INDICES OF GROUNDNUT CROP IN TAMILNADU 

(1980-81 TO 1999-2000)

	S.No
	District/ state
	Production
	Area
	Yield

	
	
	CGR
	Instability index
	Rank
	CGR
	Instability index
	Rank
	CGR
	Instability index
	Rank

	1
	Chengalpat
	1.05
	49.99
	10
	-2.64
	46.32
	6
	3.78
	42.32
	12

	2
	South Arcot 
	-0.48
	63.91
	2
	-3.5
	43.19
	10
	3.09
	59.09
	2

	3
	North Arcot
	-2.08
	52.35
	5
	-7.90
	51.01
	4
	6.23
	52.23
	5

	4
	Salem 
	0.48
	51.61
	7
	-2.40
	46.25
	7
	2.95
	45.00
	9

	5
	Dharmapuri 
	7.33
	48.22
	12
	3.16
	42.95
	11
	4.04
	44.51
	10

	6
	Periyar
	2.75
	49.50
	11
	0.20
	44.44
	9
	2.54
	43.39
	11

	7
	Coimbatore 
	0.20
	51.02
	8
	-1.39
	44.59
	8
	1.61
	45.69
	8

	8
	Thanjavur 
	-6.76
	50.44
	9
	-7.48
	69.03
	1
	0.79
	66.14
	1

	9
	Tiruchirapalli 
	-2.20
	59.41
	4
	-4.08
	52.65
	3
	1.96
	46.74
	7

	10
	Madurai 
	1.18
	51.71
	6
	-0.88
	41.86
	12
	2.08
	47.48
	6

	11
	Pudukottai 
	-7.66
	63.87
	3
	-9.45
	46.49
	5
	1.97
	59.09
	3

	12
	Tirunelveli
	-1.91
	71.10
	1
	-3.52
	53.67
	2
	1.67
	54.49
	4

	
	State
	3.00
	
	
	-0.26
	
	
	3.29
	
	


TABLE   XV

PRODUCTION BEHAVIOUR OF THE SELECTED GROUNDNUT GROWING DISTRICTS

	S.No
	Districts
	AREA
	RAINFALL 
	F value

	
	
	b
	Standard error
	‘t’ value
	R2
	b
	Standard error
	‘t’ value
	R2
	

	1
	Chengalpat
	1.4926
	0.3169
	4.710*
	0.62
	10.8975
	12.2597
	0.889
	0.58
	14.144

	2
	South Arcot 
	0.8422
	0.3335
	2.525**
	0.50
	86.2251
	36.3790
	2.370**
	0.44
	8.403

	3
	North Arcot
	0.4077
	0.1336
	3.050*
	0.40
	38.2026
	25.2792
	1.511
	0.33
	5.653

	4
	Salem 
	1.4812
	0.3106
	4.768*
	0.67
	-0.3349
	52.7932
	-.006
	0.63
	17.142

	5
	Dharmapuri 
	2.4238
	0.2242
	10.809*
	0.87
	-0.8394
	14.4467
	-.058
	0.86
	58.449

	6
	Periyar
	2.1220
	0.3697
	5.720*
	0.71
	16.5405
	14.7510
	1.121
	0.67
	19.924

	7
	Coimbatore 
	0.9431
	0.2383
	3.956*
	0.50
	-14.3540
	16.2765
	-.882
	0.45
	8.469

	8
	Thanjavur 
	0.6636
	0.5835
	3.471*
	0.52
	11.1627
	0.3902
	2.321**
	0.47
	9.259

	9
	Tiruchirapalli 
	1.2974
	0.2013
	6.444*
	0.82
	18.3787
	14.5651
	1.290
	0.80
	38.159

	10
	Madurai 
	0.8763
	0.5392
	2.619**
	0.31
	2.1257
	0.0620
	0.301
	0.23
	3.784

	11
	Pudukottai 
	1.1884
	0.1171
	10.148*
	0.87
	7.0264
	7.4391
	0.945
	0.85
	55.079

	12
	Tirunelveli
	1.1065
	0.2479
	4.462*
	0.66
	6.2612
	3.4065
	1.838
	0.62
	16.475


** Significant at 5% level

* Significant at 1% level  
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