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I  INTRODUCTION
Agriculture, in most developing economies, is the core sector providing a livelihood to a significant proportion of the population, especially in rural areas.  Since this sector faces the larger brunt of under employment, unemployment and poverty, a growing agriculture and allied sector is expected to contribute vastly to overall growth and poverty alleviation.  Increasing the productive capacity of agriculture through higher productivity has been an important goal in developing countries. (Subhalakshmi Sircar, 2006).

The issue of regional economic growth and disparity have attracted considerable attention among researchers, planners and policy makers.  Since independence, the Indian government has been concerned about how to strengthen national unity and promote economic growth with regional equity.  Balanced growth of all regions of the country has been considered essential for political stability, national integration and economic viability of the nation itself.  Naturally, the issue of regional balance has been given sharp focus in all the plans and various policies and programmes have been adopted for achieving high economic growth and fostering regional balance with the primary objective of achieving all-round development of the economy.
In a predominantly agrarian economy like India where a substantial amount of Gross Domestic Product (GDP) comes from agriculture and a large proportion of the population depends on it, achievement of these objectives depends largely on the performance of the agricultural sector (Madhusudan Ghosh, 2006).
Cotton is one of the important ancient commercial crops of India.  India is the third largest producer of cotton after the US and China in terms of land usage (Sathyasundaram, 2006). Cotton seed oil has become a significant contributor to national edible oil pool.  Cotton cultivation provides livelihood to several million farmers and several million people in trade, processing and textile industry besides in hybrid seed production.  Cotton crop occupies nearly 5 per cent of the gross cropped area which is one of the highest among the various cash crops (Shiyani, 2006).
The cotton crop has enormous potential in sustaining employment generation in rural as well as urban sectors and has economic-cum-trade activity both within and with other countries. The textile sector contributed to one-third of export earning of India and Cotton alone constitutes nearly 70 per cent raw material. The share of cotton in world textile manufacturing is around 45 per cent whereas it is around 70 per cent in India.  India exports cotton in value added forms, ie, yarn, cloth and ready-made garments and ranks third in global cotton production after US and China (Sukhpal Singh, 2006).
Cotton is an important cash crop grown in more than 70 countries.  It is highly mechanised and highly subsidised in US, Australia, former USSR states.  In India, China, Pakistan, Uzbekistan it is not only mechanized but it is a co-operative unit and having facilities in providing yarn and textiles. In Asia, Africa and Latin America cotton is more of small scale farming.  

Global economic significance of cotton is reflected by its 44 per cent and 10 per cent shares in world's fibre and edible oil production respectively. India has the largest area (26 per cent) under this crop but due to low productivity its contribution towards total world production is only 12 per cent. Although, there has been a significant growth in cotton productivity (from 88 kg to 319 kg per hectare) during the last 50 years, but it is still much below the world average of 558 kg/ha (Nirmal Singh, 2006).

In Egypt, although area of cultivation has dwindled, productivity has increased from 675 kg/ha to 866 kg/ha.  In Tanzania it is vice versa.  In Mali, exceptionally, increase in area is coupled with increased productivity  by 2.75 times.    In Mali, Burkina Faso, Chada and Benin although yield has increased by 14 per cent but could not market globally due to heavy subsidies in the U.S., China and E.U. With regard to global cotton production, it has reached 25.43 million tones in 2004-05 from 20.66 million tones in 2003-04, with world consumption at around 22.85 million tonnes. The excess production would contribute to increase in stocks and fall in prices (Satya Sundaram, 2006).

Taking the Indian condition, the Northern Zone (Punjab, Haryana and Rajasthan) produces about 35 per cent of total cotton production of India. The total loss due to cotton pests (Jassid, VVhitefly and bollworms complex) in this zone is 52.8 per cent compared to 46.8 per cent in Central Zone (Sukhpl Singh, 2006).
The area under cotton at all India level was 76 lakh hectares in    1960-61.  This increased to 89 lakh hectares in 1997-98.  It was high at 93 lakh hectares in 1998-99, but fell to 77 lakh hectares in 2002-03, In 2004-05 the area under cotton cultivation was 21 per cent of the world (Satya Sundaram, 2006). Cotton yield was only 25 kg/ha by 1990-91, which rose to 225 kg/ha by 2000-2001.  However, it has not shown any improvement afterwards and was only 193 kg/ha in 2002-03.  But 440 kg/ha was achieved during 2004-05. Cotton production was 56 lakh bales in 1960-61, which increased to 70 lakh bales by 1980-81.  In 1990-91, it was placed at 98 lakh bales. But after that production has been fluctuating.  For instance, it was 115.3 lakh bales in 1999-2000, but fell to 86.24 lakh bales in 2002-03.  It was around 150 lakh bales in 2004-05 (Satya Sundaram, 2006).
The study of growth and instability of agriculture is important concept in estimating the future production, yield and area. With the help of these estimates, it is possible to take policy decisions to meet the future demands of the country.  The increasing population creates a demand for agricultural commodities. To meet the future demand of agricultural production, it is essential to study the growth and performance of major commercial crops (Sathyanarayana Reddy, 2006).
In view of the above discussion the present investigation was therefore undertaken in
a) Analysing the trends in area, production and productivity of cotton in Coimbatore district.
b) Estimating the annual trend rates and extent of instability of cotton production.
c) Finding out the contribution of area and productivity in cotton production and 

d) Examining the factors influencing the production of cotton.

It is hoped that this study would throw some light on the magnitude of yield gaps, factors contributing to production gaps and to study the extent of variations in area, production and productivity of this crop particularly in Coimbatore district.  This study will be of great use to the planners in this district to take necessary steps to improve cotton cultivation through proper management in resource allocation since micro level studies are limited. 
II  REVIEW OF LITERATURE
The literature relating to the current study is discussed under the following heads:

1. Costs and returns in cotton production 

2. Area, production and productivity of cotton

3. Pricing and marketing of cotton 

4. Determinants of cotton production 

5. Efficiency in cotton cultivation 

1. Cost and returns in cotton production 

Nageswara Rao et.al (1988) analysed the trends in production costs and returns of cotton for the period 1969-70 to 1985-86 in the selected villages of Guntur district of Andhra Pradesh through personal interviews with selected farmers. Seed costs of cotton showed considerable increase in the early study period, because of shortage of feed supply compared to sudden increase in demand.  Fertilizer and pesticide costs were maximum both at the end of the early seventies and the early eightees.  Years of high profitability were immediately followed by increased fertilizers use. Similarly, years of high fertilizer use were followed by higher costs of pesticides use.   Higher initial profits from cotton in the early seventies attracted the farmers to apply higher doses of fertilizers and to use pesticides indiscriminately and this resulted in losses from cotton production in later years.  Though the returns from cotton production were stabilized in the early eighties, they started decreasing from 1984-85 onwards due to improper use of modern inputs, increased costs of labour and declining yields.  

Pandurangadu and Raju (1990) examined the pesticides use pattern as well pesticides use behaviour of cotton growers of Guntur in Andhra Pradesh.  The objectives of the study were (1) to assess the pesticides use pattern by size of farm (2) to study the productivity of various categories  of pesticides and suggest suitable adjustments and (3) to analyse the factors influencing pesticides use.  Tadikonda Mandal having the highest acreage under cotton crop was selected and the villages growing cotton crop in this Mandal were arranged in descending order of their acreages and top three villages were selected. The study revealed that the alarming rise in the cost of cultivation of cotton was largely attributable to the increased use of quite expensive and broad spectrum chemicals like synthetic pynethorids.  Not only as an economy measure, but also to  avoid side effects of excessive use of pesticides, the study suggested that the farmers should adopt integrated pest management practices which encompasses using of low cost and effective pest killing techniques like phenomenon traps and biological control methods. 

Since mono-cropping of cotton for the past several years was found to be responsible for pest built upon this crop the farmers were advised to replace cotton with equally remunerative crops like soyabean, maize, turmeric, coriander etc.  The use of adulterated pesticides was also found to be a reason for the present ineffectiveness of some of the chemicals. At the end it was recommenced that the government should ensure the supply of quality pesticides by increasing the number of agro service centres in the district to meet the increased demands of farmers.  

Rajendra Prasad et.al (2001) attempted in his study on “study of costs and return in cotton production vis-à-vis its competing crops in Guntur district, Andhra Pradesh”. The main objectives were to analyze the costs and returns per hectare from cotton and its competing crops and to determine comparative profitability of cotton production with its competing crops. The study found that cotton is one of the important commercial crops and occupies significant place in the agricultural and industrial economy of the country.  Guntur districts tops the list in terms of area and production in Andhra Pradesh. The share of plant protection chemicals in the total operational costs was highest in cotton.

Krishna Rao (2002) attempted to study the economics of cotton seed production and to investigate into the problems of production and marketing of cotton seed and also to suggest policy measures. In order to fulfill the above objectives the necessary data and information were obtained from the selected seed growers and traders.  The net returns obtained from the sale of cotton seeds by the farmer worked out to Rs.95,105. The important items of expenditure in the production of cotton seed were human labour, manures and fertilizers and plant protection.  The farmers reported that they faced the problems of lack of technical guidance, foundation seed, availability of labour and delays in certification.  The traders reported that unhealthy competition existed in seed marketing and they are negatively affected by the entry of multinational companies into the domestic seed business.  It is suggested that foundation seeds, technical guidance and quicker certification system should be provided to the farmers. 

A modest attempt has been made by Asokan (2005) to study the externalities due to pesticide usage in cotton farming in Salem district of Tamil Nadu state.  The results revealed that human labour and plant production chemicals were the major components of total cost of cultivation which accounted to 4.2 percent and 24 percent, respectively.  Cobb-Douglas type of production (double log model) function was fitted to estimate the pesticide use efficiency and its MVP/OL ratio was found to be 0.90 indicating excessive use of pesticides. Multiple linear regression analysis revealed that the expenditure on fertilizers, manure and pest intensity have positively and significantly influenced the resistance externality cost.  However, total family income was not significant to resistance externality cost. 

2. Area, production and productivity of cotton

Shambhudayal (1983) analysed the estimation of yield rate of cotton on the basis of yield of a few earlier pickings.  Crop-cutting experiments on cotton were conducted in ten major cotton growing states of Andhra Pradesh, Gujarat, Haryana, Karnataka, Madhya Pradesh, Maharashtra, Punjab, Rajasthan, Tamil Nadu and Uttar Pradesh.  These ten states accounted for about 99.6 per cent of the total area under cotton in India.  It was observed that the percentage of yield rates from the first two pickings did not vary much over years for some of the states, indicating thereby the feasibility of the above method.  

Khunt and Antoni (1991) analysed the impact of weather and economic factors on fluctuations in acreage and production of cotton in Gujarat district for the period 1950-51 to 1987-88 using secondary data.  Price and non-price factors viz. yield and irrigation were found to have strategic role in acreage allocation decision, while rainfall has not exerted any significant influence on the acreage in all the cases barring the Rajkot district.  Inspite of the improvements in the price overtime, the area under cotton has not responded positively in Baroda and Broach districts.  This happened due to higher profitability of low input crop like tur as a competitive crop.  

Singh (1993) discussed the growth in area, production and productivity of cotton in India for the period 1949-1990. The study pointed out that the progress in cotton  production was not as satisfactory as one desires.  The high yield growth was attributed to be the outcome of the development of high yielding varieties and hybrids coupled with improved production techniques, plant protection measures and better infrastructural facilities.  The authors further called for immediate attention of all concerned to give a fresh look into cotton development strategies to meet the growing demand for cotton.

Edward Bramah (1994) pointed out that the estimate of cotton production has always remained as a controversial issue. The estimate of cotton production for instance, for the period 1992-93 cotton season on August 31st, 1993 ranged from 116 lakh bales by the Agricultural Ministry to 135 lakh bales by the Indian Cotton Mills Federation (ICMF), 138.50 lakh bales of Cotton Production of India (CCI) and 140 lakh bales by the East India Cotton Associates (EICA). But on the demand side, not much difference prevailed.

Padmanaban (1996) attempted a study on “cotton production in Tamil Nadu – A decomposition Analysis”.  The specific objectives of this study was to examine the relative contribution of each component.  The above analysis showed that, the contribution of yield was the major factor that accounted for the growth of cotton output.  Therefore, future efforts needs to be directed towards possible expansion in acreage and at the same time efforts must be taken to increase the productivity of cotton for achieving this.  Cotton growers must be educated to use better inputs like high yielding varieties, quality seeds, irrigation, plant protection, etc.  Present tempo of development work for evolving new strains of high-yielding varieties should be continued and fresh initiatives to boost the cotton production must be taken up in the state of Tamil Nadu to meet the growing needs of cotton kapas. 

Sajjad Akhtar and Mohammed Nishat (1998) analysed the variations in cotton yields of 301 cotton growers in Tharparkar district of Sind Province for the period 1983-85.  Forty variables representing various facets of farm level production practices, input use and tenancy arrangements were factors analysed to identify the underlying forces related to improved cotton yields. The main findings of this study were: a) cultural practices pursued during the maturity of flowering stage of cotton crop (i.e.) plough and hand weeding practices and use of area notably influenced cotton yields as compared to various other practices.  Similarly, the use of tractors instead of bullock in seed bed preparation after initial watering of land was positively related to yields. b) Farm characteristics including the farmer’s education was found to be an important dimension affecting the difference between below and above average  yields. c) A positive link between the farmers education agency for advice and his end season cotton output was not as apparent as commonly hypothesized. d) attempts to identify a common and robust  pattern of spray timings applicable for the entire area over time were unsuccessful.  A tentative finding was that a combination of first spray during the third or fourth week of July, followed by second spray in the first week of August, was suitable for cotton  growing areas of Tharpartar.  It was concluded that (1) the results of this analysis were specific to agro-climatic conditions of a semi-desert region (i.e.) Tharpartar, and there was the need to be verified across a number of  years to serve as useful policy prescriptions for the benefit of cotton growers situated in the district. (2) the technique employed and tentative interpretations of various dimensions should be regarded as a first step in formulating a more integrated testable hypothesis for further research into the determinants of cotton yields.

Meenakshi (1999) made a quantitative assessment of the growth of cotton crop and the contribution of components to the cotton production in the Tiruchi district of Tamil Nadu state during the period 1970-71 to 1994-95.  The seven factors additive model of Minhas and Vaidyanathan (1995) was used to quantify the relative contribution of each component. The findings of the study clearly indicated that the major contribution to cotton production came through cropping pattern (152.27).  The first order interaction between area and crop pattern was positive (0.58 percent) while the contribution of area in total output was negative (-2.95 percent). The contribution of cropping pattern had a positive effect justifying the fact that the impact of crop pattern on output was more as compared to area.  Hence, though area component had a destabilizing effect on production, the effect of the interaction between area and crop pattern was positive in this district. Yield factor also had a discouraging factor. As a result, the interaction between area, yield and crop pattern accounted for reduction (-28.87 percent) in cotton production.  Hence the study suggested to concentrate on improvements in yield and expansion in acreage in Tiruchi district.  Further it was reiterated that as cotton exports bring sizeable foreign exchange, the government should continue with the policy of releasing a raw cotton quota for exports whenever the price falls and comes close to the minimum support price.  

Radha and Chowdry (2005) in their study analyzed “comparative economics of seed production vis-à-vis commercial production of cotton in Andhra Pradesh”.  The objectives of the study were (1) to analyze the economics of seed production vis-a-vis commercial production (2) to compare the income from seed production with commercial production seed and (3) to specify the variables that are discriminating the seed production from commercial production and identify the various sources of change in gross returns. It was concluded that the net benefit from cotton seed production was encouraging.  The area under seed production can be increased to ensure timely supply of quality seed to the farmers.  The “native” farmers of the district may be encouraged to grow cotton seed by extensive training programmes.  In view of the fact the study revealed that most of the cotton seed farmers were migrants from the neighboring districts. The native farmers should also be encouraged to take up seed production by providing the required quantity of breeder foundation seed along with proper technical guidance in production of quality seed.  The negative contribution of input change to total change in output sounds a note of caution for the efficient utilization of selected inputs in cotton seed production.

Dhandhalya et.al (2006) studied “yield gaps, constraints prioritization and potentials of cotton production in Saurashtra region”.  The study investigated into magnitude of yield gaps, factors contributing to yield gaps and constraints responsible for loss of value production.  It was realized that the yield potentiality of cotton in Saurashtra region could be fully exploited by preventing losses due to biotic and abiotic and socio-economic constraints and additional 8.67 lakh tones production could be achieved at present level of technology.  This can be made possible by biotechnological research and exploitation of hybrid varieties with proper soil fertility and pests management. Water scarcity is the main constraint in crop production in Saurashtra region which requires added attention for watershed development and popularizing drip irrigation system to a greater extent.  The development of deficiencies of potash, sulphur, iron, poor organic matter and deteriorating soil fertility, soil research must now address on integrated soil fertility management on cropping system basis with greater emphasis on crop residues, organic manures, biofertilizers, recycling of farm waste and utilization of mineral resources. Considerable loss from delayed sowing and frequent drought and uneven distribution photo – insensitive varieties suitable for various production environments, addressing to promote sustainable agriculture production. Genetic resistance to pests and diseases has a two fold advantages: it serves to increase yield and reduces the dependency of farmers on insecticides and fungicides, thereby addressing environmental concerns.  The problem of weed menace particularly of digera, celosia and cynodon needs some mechanism like selective weedicides to be popularized to prevent damage in labour scarce areas. The socio-economic  constraints confronting the cotton production also need to be addressed through development and policy intervention.  Looking to the energy supply position for agricultural use, the government should take prompt action to ensure regular electric power supply for farm sector to prevent tremendous production loss.  The development agencies and private sector should ensure that the critical inputs like quality seeds for recommended varieties, pesticides, fertilizers and credit necessary for productive purpose are timely available at proper prices.  The high yield gap in cotton necessitates strengthening extension services to provide proper guidance to the farm families.  The cultural practices like sowing time, recommended dose and balanced use of plant nutrients, plant protection measures, weeding and inter culturing operations have been very crucial for exploiting untapped farm potential, which entail little cost.  This investigation disclose the facts that there is a vast scope for achieving higher and stable growth of agricultural crops with present level of crop improvement technologies through proper management and recognizing the research resources allocation for acute problem areas in this region.  
3. Pricing and marketing of cotton 

Narasimhan (1989) in this study found that in the case of Varalakshmi cotton, the distribution of irregular variations of free market prices and CCI (Cotton Corporation of India) purchase prices was positively skewed with the intervention of CCI for the purchase of the produce.  In the absence of CCI bidding, the irregular variations in the free market prices were negatively skewed. Further, though the CCI purchase prices were less than the free market prices, it is not statistically significant. The important inferences drawn from the study were that the CCI intervention in the purchase of cotton restricted to Varalakshmi Variety at Raichur market and its present purchasing power were limited to only 5 per cent of the total transactions. Even though the irregular variations in prices from CCI intervention were positively skewed, the loss of net returns to the producers of the commodity could not be minimized. In order to minimize the loss of returns to the producers of cotton at Raichur, the CCI should extend its activities at least to other important varieties and should also make necessary arrangements with the local authorities of CCI to participate in every market day for bidding of cotton at least in the season.

Shinde (1989) made an attempt to examine the impact of the monopoly procurement scheme introduced in 1982 and new technology (High-Yielding Varieties of Cotton) on area, production and productivity of cotton in the five districts of Marathwada in Maharashtra, viz. Aurangabad, Bhis, Nanded, Osmanabad and Parbhani during the period 1980-81 to 1990-1991. A decomposition model was used to analyse the effects of price, yield and area and their interactions on the production and productivity in the pre technology period and in the post-technology period.  It was observed that after the introduction of HYV, there was a significant increase in cotton production and productivity without any change in the acreage. This was mainly due to the high yield potential of the improved varieties.  The effects of area, yield, price and their interaction showed a negative trend in the pre-technology period and a positive trend in the post-technology period. About 38-32 per cent of the increase in the value of cotton production was due to the price effect and 67.76 per cent was due to the yield effect. The area effect had shown a negative trend. During the last decade monopoly procurement prices and HYV have helped to boost up the cotton production in the region.

Bhatia (1989) studied the “Impact of State agencies on the marketing of cotton in India”.  State intervention through public sector agencies of the cotton corporation of India and the Maharashtra state Co-operative Marketing Federation in the marketing of cotton has helped the producers through reasonable prices which were generally higher than the minimum support prices.  It has also reduced the downward fluctuations in the prices during the peak marketing season and thus stabilized the prices over season.  Further, the operation of public sector agencies has resulted in reducing the range of farm harvest prices and thus reduced the price spread in the case of marketing of cotton.  However, while Maharashtra had monopoly procurement, state intervention through the Cotton Corporation of India has so far been limited in handling only about 15 to 20 per cent of the total cotton production in the country excluding Maharashtra.  The Cotton Corporation of India could play a more effective role and have a more significant impact of its level of operation to handle at least 25 to 33 per cent of the total production of cotton.

Bhole et.al (1989) in their study on ‘Impact of regulation of marketing of cotton prices in Maharashtra’ aimed (i) to estimate the gains from the monopoly procurement scheme to the cotton growers in terms of price and (ii) to compare the trends of cotton prices in Maharashtra with those in the neighbouring states.  For this two approaches were used.  In one approach the prices within the state before and after implementation of the scheme were studied while in the second approach the prices of cotton in Maharashtra were compared with those in the neighbouring states.  The result clearly indicted that the prices received by the farmers for cotton crop in Maharashtra after regulation were higher than those that would have been in the absence of the scheme, and secondly, the index numbers of cotton prices in Maharashtra for the post regulation period were higher than the index numbers of the prices of cotton in the adjoining states (Madhya Pradesh and Andhra Pradesh) where open market system exists.

Oswal (1993) studied the decline in cotton prices.  He stated emphatically that he was not in favour of prices of cotton falling to unremunerative levels.  The farmers must earn handsome profit for his various inputs,  just as the mill owner was keen to show good results in his balance sheet and distribute a good dividend to stock holders.  Prices of cotton have to be regulated at levels through a mutually agreed mechanism, which satisfy both the farmer and the mill-owner.

Umapathi et.al (1994) undertook a study on the estimation of implicit market prices of quality characteristics of cotton in Davargere district of Karnataka with the following objectives.  (1) to assess the value of product characteristics and their impact on the prices of cotton and  (2) to determine the demand for quality in raw cotton fabric manufactures.  The study was based on primary data collected from the buyers of cotton kapas in Davangere cotton market in Chitradurga district of Karnataka.  In order to know the perception of the buyers on the quality attributes, a five-point scale was developed and the information on cotton quality attributes and prices from randomly selected lots of different grades were collected for a period of ten days during the month of May 1994. The study has revealed that price and quality characteristics were closedly related.  The model used in this study was useful to the participants in the markets to show how quality differentials are reflected in price.

Bhole et.al (1994) examined  the trends in the export of cotton  from India and also analysed the gap between domestic and international prices of cotton.  For this purpose time series data pertaining to production, exports and prices were collected from secondary sources for the period 1970-71 to 1990-91.  It was observed that India accounted for 22 per cent of the area under cotton and 12.41 per cent of the production in the world and her share in world cotton exports increased from 2.61 per cent in 1980-81 to 60.9 per cent in 1990-91. Export prices of cotton were found to be 9.47 to 71 percent higher than the prices in the domestic market during the period.  There was a positive and significant growth trend in the export of cotton yarn and cotton fabrics particularly in the decade ending 1990-91.  Hence it was suggested that more incentives should be given to increase the export of cotton fabrics by exploiting the potential in raising cotton production through improvement in yield in the country and employing surplus labour in the production of yarn and fabrics instead of exporting raw cotton.

Sangeeta Shroff (1997) attempted to study “monopoly procurement scheme of cotton in Maharashtra kapas price comparison across markets”.  The review of the comparative price situation in Maharashtra and the neighbouring markets in adjacent states showed that the Maharashtra scheme has not been successful in giving higher ultimate prices to the producers most of the time.  Also the ultimate prices given to the producers have been possible in a large number of years through sub inventions made available by the state exchequer. Further, the price differentials that existed between Maharashtra and other states led to inter-state flow of cotton across the border which was against the spirit of the Maharashtra Raw Cotton Act, 1971.  This tendency of illegal movement of cotton was observed in several years and especially when large differentials existed between Maharashtra guaranteed prices and the competitive price prevailing in the border areas.  Such illegal flow of cotton was observed in several instances during the last two and a half decades that the scheme has been in operation.  This led to huge economic inefficiency in the marketing of cotton.  The study thus concluded that the closed monopoly scheme in Maharashtra did not pay higher prices to the growers as compared to their counter parts in the border markets and further the price differentials that existed aggravated the financial difficulties of the scheme.

Nahatkar et. al (1998) in their study on ‘Price variation on cotton: A case study of Kukshi regulated market of Dhar district of Madhya Pradesh attempted to examine the nature and magnitude of price fluctuations of cotton in Kukshi regulated market of Dhar district of Madhya Pradesh considering time-series data for the period 11 years from 1986-87 to 1996-97. The analysis of the data showed that seasonal index of cotton prices was minimum (96.45 per cent) in the second quarter (Jan-Mar) and maximum (106.73 per cent) during the third quarter (April-June).  The range of difference between the two was 10.28 per cent clearly indicating high seasonal fluctuation of cotton prices.  Besides this, the price movement of cotton was identified as below 100 in the first and second quarter leaving much price uncertainty to cotton growers in the study area.  The coefficient of price trend showed that price hike was higher during the first quarter to attract more cotton growers to sell their produce at lower prices.  The data on cyclical variation showed that after every three years the cycle of cotton prices changes irrespective of the variation in price in the three quarterly periods, revealing that within a year there was no sudden shortfall or boom of cotton arrival in the market.  The variation in arrivals of cotton was found to be higher than that of variation in prices.  The deterministic study showed that farmers are more responsive to lagged cotton prices than current prices.

Kallur and Vastrad (2002) studied the working of the regulated markets with special reference to the Agricultural Produce Marketing Committee (APMC) Raichur to know the status of cotton market township, a novel proposal, established at APMC Raichur, and to suggest measures to strengthen the cotton market township.  It was based on both the primary and secondary data.  The primary data were collected from 200 farmers who were connected with APMC and the survey was undertaken in April 2002. The study revealed that the APMC Raichur, with all its efforts, was unable to reduce the fraudulent practices of the agencies operating in the market.  Lack of storage and transport facilities was the major problem of the farmers and they have been going in for growing paddy rather than for cotton.  The failure of APMC Raichur has resulted in the novel proposal of cotton market Township in Raichur, which is the first of its kind in India with a view to overcome the deficiencies of the existing market set-up and to provide a package of services to the produces-sellers under one roof. Moreover, increased per acre cost of production of the cotton also dampened the spirit of the farmers growing pattern and they shifted to paddy, decreasing the need for such township relatively, stability in the price of the cotton establishment of centers for the required inputs at standardized rates, continuous research activities related to pest control, soil testing, fertilizer use, etc., will go a long way for the increase in the quantum of cotton production which will be helpful in the successful functioning of this novel market institution. 

4. Determinants of cotton production 

Subba Rao et. al (1987) analysed the impact of relative price and non price factors on cotton acreage and assessed the impact of acreage and non-acreage factors on cotton production covering the time period 1950-51 to 1978-79.  The conclusion emerged from the study were: 

a. The farmer’s positive response of acreage allocation for cotton to changes in relative farm prices.

b. Non-price factors like lagged yield, sowing month’s rainfall and lagged acreage playing greater role in farmer’s decision regarding acreage allocation for cotton.
c. Although land (acreage) is one of the basic inputs, the non-acreage play a significant role in the production of cotton.

d. To maintain acreage at desired levels, appropriate price policy measures should be adopted, so that the growers obtain remunerative prices for their produce and

e. Care should be taken to promote improved agricultural practices by making use of improved seeds, pesticides, chemical fertilizer and proper use of irrigation facility.

Eswara Prasad et. al (1988) made an economic analysis of cotton production in Guntur district of Andhra Pradesh (1988) with the objectives of (1) examining the extent of resource use and efficiencies of various resources in cotton farms in Guntur District.  (2) studying the influences of independent variables in the production of cotton in Guntur district and (3) assessing the relative importance of different variables with regard to their power of discrimination between the two varieties i.e, traditional and the recent varieties of cotton.  Data for the studies were collected from 120 cultivators of six predominantly cotton growing villages of the district by the survey method. The findings of the above study indicated the need for resource adjustments in farms of both varieties to raise the productivity levels.  It further suggested to reduce the use of pesticides and fertilizers and to step up labour employment.  The level of education of the farmers, credit availability and the experience of the farmers were found to be the discriminating factors of the farmers growing the two different varieties of hybrid cotton.  

Salim Christi and Ashan Husian (1990) studied the effectiveness of extension services on cotton productivity in the Tharpakar district of Pakistan.  The extension services designed in the study included both the traditional extension services and relatively new Benor-type T & V system.  The primary purpose of the study was to ‘isolate’ the disembodied productivity improvement due to extension services. Cobb-Douglas production function with constant returns to scale was estimated with disembodied productivity differential provided by a dummy variable.  It was found that extension services have improved the productivity of cotton by about 16 per cent.  The study also indicated that the medium size farmers were relatively more efficient than the small or large farmers.

Mundinamani et. al (2002) studied “Yield gaps, constraints and potential in cotton production in North Karnataka”.  The study was undertaken with the specific objectives of estimating the magnitude of yield gaps, sources contributing to the yield gaps, the constraints responsible for yield gaps and to suggest appropriate measures to bridge the yield gaps in cotton production in Karanataka.  The study was based on the primary data collected from 80 sample farmers spread over in eight villages of four taluks from two leading districts viz, Dharwad and Bellary with respect to cotton area in Karnataka.  The important policy implications that could be drawn from the findings of the study were as follows. Lack of technical knowledge on the part of the farmers about recommended variety of seeds, plant nutrients, seed rate, spacing, etc., prevented them from exploiting the greater farm potential.  Even though the research and extension linkages were fairly strong, the qualitative improvement by involvement of crop scientists and extension personnel is very much needed.  The problems and corresponding solution should obviously be very location and time-specific.  Therefore, emphasis should be placed on location and time specificity while directing effects of research and extension policy.  It is needless to stress on farmers assessment of constraints, possible technology and policy options will be a pre requisite to bring out any desirable change.  Therefore, the perceptions and views of the farmers need to be considered at each stage by researchers, policy makers and extension workers. 

Shiyani and Kuchadiya (2002) examined differential impact of drip irrigation technology on cotton growers of Saurashtra region.  To get better perspectives of the problems and prospects of drip irrigation system 88 drip adopters 89 non-adopters of cotton cultivation were collected through survey method for the agricultural year 1995-1996.  Various farm management concepts were used to meet the objectives of the study.  It was observed that the Jalbindu and Jain irrigation companies captured more than 60 percent of the market share in selling drip sets due to their better quality of equipments, timely services and technical guidance to the farmers.  Drip company and other farmers were found to be the major sources of drip system.  This suggests that the extension workers can play a pivotal role in creating awareness of drip technology amongst farmers by way of conducting farmer visits to the near by farmers having drip irrigation system.  The cost-B and cost-C per hectare of cotton cultivation were relatively higher in the case of drip system when compared to surface method of irrigation.  Other advantages of drip irrigation included saving of water, reduction in weeding and labour cost, successful in irrigating unlevelled and cloddy soils, reduction in weeding and labour cost structure, taking of more than one crop in a year, decrease in diseases/pests, fertilizer efficiency improvement in quality of product etc. The study concluded that Research and Development efforts need to be made on improving the technology and make it more cost effective.  The research organisation should also concentrate in evolving best layouts, improving efficiency and tackling the problem of dripper clogging.  Since the critical issue is saving of water and augmentation of productivity timely and uninterrupted power supply may be ensured to popularise drip system on an extensive scale.  The manufacturing companies should commit themselves for the supply of standard materials and equipments confirming to prescribed standard norms.  Prompt customer services for ensuring proper maintenance have also to be provided.  An active involvement of Krishi Vigyan Kendras of Agricultural University, Voluntary Organisation and Panchayats in imparting training to the farmers about acid treatments to drippers, water requirement for various crops, layout selection, total requirements of drippers per hectare, type and placement of dripper, etc. will help in taking up drip irrigation programmes on larger scale.

Deepak Rathi and Awasthi (2003) with time-series data collected from secondary source for the period 1980-81 to 2000-01 examined the response of support price/harvest price to changes in area, productivity and production of cotton and to suggest policy prescriptions for the state of Madhya Pradesh. The result obtained from the analysis of data revealed that there was absolute decline of cotton acreage in Madhya Pradesh by 11.72 percent but production and productivity increased by 18.92 and 34.40 percent respectively during the period 1980-2001. Cotton production and support price correlation value indicated that price influenced production.  The procurement price of cotton did not even cover the average cost of production and there was a net negative return on cost. The bulk of the producers in the state produced cotton at much higher price than the support price announced by the government and all of them suffer sustained losses. The immediate response of this can be seen in the steady decline of area under cotton in Madhya Pradesh.  The price policy has failed to reduce price variability and thereby neither contributes to farm income stability nor protect the farmers.  The support price fixed by the government did not reflect the market behavior. It was suggested that the government should devise production oriented price policies aimed at rational utilization of scare resources and in protecting the interests of both the producers and consumers. Stricter implementations of the present price policy and introduction of new measures are found necessary to bring the due benefits to the farmers.   

Sukhpal Singh et. al (2006) studied on ‘impact evaluation of insecticide resistance management of cotton production technology in Punjab’.  The main objectives of the investigation were (a) to study the impact of this technology on fertilizer, labour and pesticides use on cotton among cotton growers and (b) to evaluate the economic viability of technology at farmers field. The result of this study revealed that cotton productivity on IRM farm was 15.46 qtl/ha, which was 27 percent higher than the non-IRM farms.  Cotton production technology was cost effective and more remunerative as its adoption reduced the production cost by Rs.482/qtl and increased the gross margins by Rs.10,474/ha.  The technology was environmental friendly as the insecticide use in technical grade on IRM farms was 9.04 kg/ha, which was 5.38kg/ha less than the use on non-IRM farms.  The benefit-cost ratio for this technology was more than one.  All parameters used for the evaluation showed that this technology was economically viable at farmers field.  Thus, it was felt that this cotton production technology needs to be propagated. This will improve the economic condition of the cotton growers who are debt-ridden due to continuous crop failures and will check  the deteriorating environmental health on account of excessive use of insecticides.  Above all, this will enhance the productivity of cotton in the state on a sustainable basis. 

5. Efficiency in cotton cultivation 

Sangeetha Shroff (1997) in her study analysed ‘efficiency of state intervention of cotton marketing in India’.  The main objectives of the study were to examine the efficiency of the Maharashtra Federation and Cotton Corporation in India (CCI) in terms of their marketing costs and the farmer’s share in their gross sale receipt. It was concluded that state intervention in cotton marketing in India revealed that the two-state agencies are no better placed in terms of giving a higher share of their receipts to the farmers than the private trade or Gujarat Federation.  The co-operative in Gujarat have been more successful in getting a better share to the farmers in the final produce. Hence co-operative marketing societies are more beneficial to the farmers than a closed monopoly.  The closed monopoly has higher costs which are aggravated due to illegal movement of cotton across border area.  
Shanmugam (2003) studied “Technical efficiency of cotton farms in Tamil Nadu”. The study used the farm level data compiled under the scheme of “cost of cultivation of principal crops. He has analysed the economics of cultivation of major principal cotton crop in Tamil Nadu by estimating the stochastic frontier production function and farm specific technical efficiencies. The data refer to the input and output details and other socio-economic characteristics of farm households in Tamil Nadu from 1990-1991 to 1992-1993. The result indicated that land and labour inputs were the significant determinants of output of almost all crops in the state.  The analysis showed that the farmers having larger area were more efficient in cultivating cotton crop, indicating that the small farmers can better follow the practices followed by the big farmers to reap more yield or they can shift from cotton cultivation to some other crops for which they are efficient.  It was hoped this study can prove more useful to policy makers and other researchers in evaluating the performance of agricultural production in Tamil Nadu and to rationalize agricultural development policies in a regional context.

The economic efficiency of the larger farmer group and small farmers group producing the MCU-5 and LRA-5166 varieties of cotton in Madurai district was studied using the Lau-Yotopoulos profit function along with the four input demand equation in the study of Subramaniyan and Nirmala (1988).  The study revealed the large farmers were to be relatively economically more efficient than the small farmers in the study area.  This was attributed to the advantages that the large farmers have over the small farmers in their access to information on modern technology, credits and inputs.  It was also attributed to the existing agrarian policies and structure.  The small farmers and large farmers producing the two varieties of cotton were found to be absolutely price efficient that if both of them were profit maximizers.  The finding was highly relevant, as cotton is one of the important commercial crops produced mainly with a profit motive.  The study also showed that large farmers were relatively more efficient than the small farmers in both the varieties of cotton.  

Visawadia et. al (2005) in their study on ‘Resource use efficiency of Bt cotton and hybrid cotton in irrigated area of Saurashtra region of Gujarat state’.  Using three stage stratified random sampling technique, 128 farmers who cultivated Bt cotton as well as hybrid cotton were selected by survey method through pre-tested questionnaires.  Log linear production function was found to be better fit.  The findings of the study indicated that chemical fertilizers, family labour, irrigation, other paid out cost and cropped area were positive and highly significant at 5 per cent level in the Bt cotton.  Chemical fertilizers, human labour, irrigation, other paid out cost and cropped area were positively and highly significant at 1% level of significance in hybrid cotton.  Large incidences of pest like ballworms reduced production by hybrid cotton. 

The result of decomposition analysis revealed that the income from cotton production in respect of Bt cotton growers was higher as they used higher mean levels of inputs as compared to hybrid cotton.  It was also observed that the seed of Bt cotton brought about and downward shift in the threshold level of gross income from cotton production.  The contribution of inputs saved was found to be 30.14 per cent in Bt cotton.  It was also observed that the Bt cotton growers were better allocaters of family labour, hired labour, bullock labour and insecticides (pesticides) for sucking pest, while in case of seed, chemical fertilizers, insecticides/pesticides, irrigation and other paid out cost, hybrid cotton have an advantage over the Bt cotton production.  It may be concluded from the results that in Saurashtra region, productivity of both Bt cotton and hybrid cotton can be increased by giving more number of irrigations.  The results also suggest that under irrigated condition, increased use of inputs like chemical fertilizers, family labour, other paid out cost and cropped area in the case of Bt cotton and more usage of inputs such as seed, chemical fertilizers, insecticides (pesticides) for bollworms and other paid out cost in case of hybrid cotton are desirable.

6. Technology 

Laharia (1994) studied ‘Knowledge of farmers on cotton production technology in Hisar and Sirsa Districts’ with selected 30 respondents from each village for the study making a total sample of 126 cotton growing farmers.  It was concluded that the mean knowledge score of the respondents was 61.95 percent. Three fourth (73.33 percent) respondents had medium level of knowledge of cotton production technology.  Further, it was found that respondents had more knowledge about irrigation and agronomic practices followed by fertilizer application as compared to plant protection measures. 

Bharat Singh et.al (1996) in their study on ‘technological gap in the recommended cotton production practices” found that the mean technological gap score in terms of percentage was 40.14 which was certainly considerable.  The study concluded that overall technological gap was found to be about 40 percent which was very high.  Its magnitude was alarming in case of plant protection measures, while it may also be considered very serious in case of improved varieties.  Most of the respondents had 9 medium level i.e., 460 percent level of technological gap.  It implied that extension workers should lay more emphasis on transfer of technology to the farmers so that they can use it for more production in their fields.

Hooda (1997) studied about adoption state of cotton production technology in Haryana.  Thirty respondents from each village were selected randomly for the study, having a total sample of 120 cotton growing farmers.  The interview schedule was developed to measure the adoption level of the farmers on the basis of package of practices recommended by the agricultural university. Data was collected through personal interview technique with the help of semi-structured interview schedule.  The adoption score of the famers ranged from 12 to 30 having the mean score of 20.95 against the maximum possible score of 35 i.e., 59.86 percent which was just moderate.  It implied that there was enormous scope to inverse the adoption of improved practices.  The study concluded that the administrators and planners may keep the suggestions of the farmers in view, while formulating the development programmes for the farmers in general and women farmers in particular. 

Chowdry et. al (1997) attempted to evaluate the economics of Integrated Pest Management (IPM) technology vs Farmers method in cotton.  The data were collected from the experiments conducted at Regional Agricultural Research Station, Lamand on farm trials organized by Krishi Vigyan Kendra, Kovuru.  The data pertained to the year 1996-1997.  The IPM technology was found to be economically viable both at the research station and farmers’ fields and it helped to reduce the cost of pesticide and fertilizes application.  Since the IPM technology is proved to be dependable and superior, a vigorous campaign was suggested to educate the farmers in IPM supply at subsidized price to the farmers in the interest of maintaining the environment quality and farmers’ profitability.

Economic evaluation of integrated pest management technology in cotton farming in Guntur district, Andhra Pradesh was done by Chowdry and Seetharaman (1997). Attempts were being made to evolve and develop alternative technologies for minimizing the use of chemical pesticides etc.  One of the alternative technologies developed was the Integrated Pest Management (IPM) for reducing the use of pesticide and thereby improving the quality of environment.  The concept of Integrated Pest Management (IPM) not only emphasizes the need for keeping the pest under check but also for the conservation of naturally occurring beneficial fauna.  IPM consists of combining a variety of methods like biological control, cultural practices, physical control and also a limited use of chemical control.  

Sant Kumar (1999)  attempted to discuss the role of women in the adoption of integrated pest management (IPM) technology in cotton.  The study was based on primary data collected from a random sample of 80 farmers (40 each under IPM and non-IPM practice) selected from Astha village in the tribal belt of Kinwat, Nanded district of Maharashtra.  The data pertained to the year 1998-99. The participation of farm women in the activities like weeding, harvesting and hand picking (only in IPM) was 100 per cent.  Their participation in fertilizing the fields, seed sowing and field preparation in IPM practice was 71, 76 and 65 per cent respectively and the corresponding figures in non-IPM practice were 76, 78 and 57 per cent.  The study showed that two thirds of farm operations in cotton were done by farm women. With regard to participation of women in terms of total labour days employed, they contributed 93 per cent in IPM practice and 88 per cent in non-IPM practice.  IPM adoption has doubled the opportunity for employment due to increase in productivity of cotton.

Ahuja (2002) in “analysis in eleven cotton growing states for implementation of water saving device component under ICDP cotton scheme” attempted to study state-wise progress and variability analysis against the target fixed under ICDP cotton scheme for distribution of sprinkler sets during 1992-93 to 2000-2001 in cotton growing states.  The highest number of sprinkler set were distributed during 1997-98 (4,770) followed by 2,854 in 1996-97 and 2,674 in 1993-94.  Targets were achieved greater than 100 percent in 1996-97, 1997-98 and more than 80 percent and less than 100 percent in 1992-93, 1994-95, 1995-96 and 2000-2001. For these years performance was on par with average except for 1997-98 performance and was poor in 1992-93, 1998-99 and no targets were fixed for 1999-2000 for their competent.  State-wise analysis indicated that targets were not fixed for Punjab for the period of study. Percentage distribution of sprinkler set varied from 2 in Uttar Pradesh during 1998-99 to 328 in Rajasthan for 1997-98.  The states of Andhra Pradesh, Gujarat, Maharashtra, Rajasthan and Tamil Nadu reported achievement of the component significantly higher than average and more than 100 percent for one or more years.

III  METHODOLOGY

The methodology adopted by the investigator for the study on “An Analysis of Growth and Instability of Cotton Production in Coimbatore District” is discussed under the following heads:

A. Selection of the Topic

B. Collection of Data

C. Tools of Analysis 

A. Selection of the Topic
The area of study is restricted to Coimbatore district in Tamil Nadu, since Coimbatore district is the main contributor of cotton production in Tamil Nadu.  For promoting cotton cultivation it is essential to identify the risk inducing factors in cotton production. Hence it is decided to analysis the growth and instability of cotton production in Coimbatore district taking into account the variables such as area, production and productivity.

B. Collection of Data

Since the present study is based on secondary data, time series data relating to area under cultivation, production and productivity of cotton crop and irrigation were collected for 12 years period from 1993-94 to 2004-05 from Season and Crop Reports of Tamil Nadu maintained by DSO, Coimbatore.

c. Tools of analysis

The investigator had applied the following statistical tools to analyse the data along with tabular analysis.

i)
Exponential Growth function
The exponential growth rates of area, production and productivity of cotton over the period under study from 1993-94 to 2004-05 were computed by fitting the exponential function of the form




Y
=
ABt

 


Log y
=
log A + t log B

Exponential growth rate
=
antilog (log b) – 1

Per cent growth rate 
=
[Antilog of (log b) – 1 x 100]

ii)
Instability Index

In order to study the instability in area production and productivity of cotton in Coimbatore district, the Coppock’s instability index, coefficients of variation and standard deviation were estimated for the study period.

(a) Cop pock’s instability Index

The algebraic form of it is 
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The instability index (I.I) = Antilog   
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Xt
=
area, production/productivity  of a crop in year (t)

N
=
Number of years minus one

M
=
The arithmetic mean of the difference between log 

of xt and xt-1, xt+1 and xt+2 etc.

vlog
=
the logarithmic variance of the series

(b) Coefficients of Variation

The relationship between standard deviation and arithmetic mean expressed in terms of percentage was found through coefficient of variation. It takes the form symbolically


C.V =   
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Where N refers to the total number of observations and xi refers to the variables such as area, production and productivity of the crop and 
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 is the mean of the distribution of the variables under study.  If the coefficients of variation is less, it indicates that the data is more stable, more uniform, more consistent or more homogenous and vice-versa.

(c) 
 Standard Deviation
The standard deviation is the most important measure of variation which is extensively used for statistical inference.  The formula applied by the investigator is as follows:


S.D = 
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Where N stands for total number of observations and xi stands for variables such as area, production and productivity.

iii) Multiple Regression Model 
Multiple Linear Regression model was fitted to know the relationship between production, area and irrigation.
The model took the following form. 

Y = (o + (1x1 + (2x2 
where 

Y = dependent variable (production)
and x1, and x2, are independent variables such as area, and irrigation. 

iv)  Simple Decomposition Model

To measure the contribution of area and yield and its interaction towards increasing production of cotton in Coimbatore district, the following method was used.

 P = Ao (Yn – Yo) + Yo(An – Ao)+ΔAΔY

Where

P
=
Change in the production of cotton crop

Ao
=
Area of cotton crop in the base year

An
=
Area of cotton crop in the current year

Yo
=
Yield of cotton crop in the base year

Yn
=
Yield of cotton crop in the current year

ΔA
=
Change in the area of cotton crop (An – Ao)

ΔY
=
Change in the yield of cotton crop (Yn – Yo)

Where the first term is productivity contribution of cotton crop, second term is area contribution of cotton crop, third is interaction effect of both area and yield of cotton crop.

Other Tools

Besides the above mentioned tools, other tools such as graphs and percentage were used to interpret the data.

IV  RESULTS AND DISCUSSIONS
The result of the study on “An analysis of growth and instability of cotton production in Coimbatore district” is discussed under the following heads:

A. Trends in area, production and productivity of cotton

B. Growth rates of area, production and productivity of cotton

C. Instability of area, production and productivity of cotton

D. Contribution of area, yield and their interaction in cotton production and 

E. Factors determining cotton production 

A. 
TRENDS IN AREA, PRODUCTION AND PRODUCTIVITY OF COTTON

The area under cultivation is the basic factor of cotton production.  The production of cotton is expected to increase if the area under cultivation is extended.  As such the investigator has analysed the trends in area under cotton cultivation in Coimbatore district.

Table I depicts details on area under cultivation of cotton in Coimbatore district from 1993-94 to 2004-05.  

TABLE - I

TRENDS IN AREA UNDER COTTON CULTIVATION IN COIMBATORE DISTRICT FROM 1993-94 TO 2004-05

	Year
	Area

(Acres)
	Changes over initial period
	Annual percentage changes 

	1993-94
	2,29,054
	100
	100

	1994-95
	2,55,253
	111
	111

	1995-96
	2,60,841
	114
	102

	1996-97
	2,52,197
	110
	97

	1997-98
	2,27,781
	99
	90

	1998-99
	2,18,626
	95
	96

	1999-00
	78,325
	78
	82

	2000-01
	1,69,917
	74
	95

	2001-02
	1,64,169
	72
	97

	2002-03
	75,572
	33
	6

	2003-04
	97,777
	43
	129

	2004-05
	1,29,364
	56
	132

	Source : Compiled from Season and Crop Reports of Tamil Nadu


From the above table it is revealed that there were wider fluctuations in the growth of area from the beginning of the period (1993-94) to the end of the period (2004-05).  It had shown a shocking decline from 2,29,054 acres to 1,29,364 acres at the end of the period, accounting for about 1.8 fold decline in its growth. This noticeable feature may be due to changes in the cropping pattern, allotment of area for  non-agricultural  purpose or avoidance of cultivation activity due to rainfall or irrigation facilities and lack of funds.

The indices calculated taking 1993-94 as base year proved that there was 56 per cent decline at the end of the period.  The same mixed trend could be observed annually.  But the difference in annual growth at the end of the period was more than the initial year’s value.

The trends in cotton production over a period of 12 years from 1993-94 to 2004-05 is presented in table.2.

TABLE - II
TRENDS IN COTTON  PRODUCTION IN COIMBATORE DISTRICT FROM 1993-94 TO 2004-05

	Year
	Production (Tonnes)
	Changes over initial period
	Annual percentage changes

	1993-94
	4,26,210
	100
	100

	1994-95
	4,40,040
	103
	103

	1995-96
	3,39,350
	80
	77

	1996-97
	3,29,880
	77
	97

	1997-98
	3,57,990
	84
	109

	1998-99
	4,06,200
	95
	113

	1999-00
	3,39,520
	80
	84

	2000-01
	3,16,600
	74
	93

	2001-02
	2,29,730
	54
	73

	2002-03
	83,542
	20
	36

	2003-04
	1,22,687
	29
	147

	2004-05
	1,85,960
	44
	152

	Source : Compiled from Season and Crop Reports of Tamil Nadu


Production of cotton over 12 years period indicated more than 2 fold decline from the initial to the end of the period.  The  change  over base year (1993-94) also substantiated this result.  In terms of percentage the decline was 26 per cent.

Annual percentage change could bring mixed variations throughout the period.  The demise picture of fall in cotton production in this district may be due to factors such as unsuitable climatic conditions and lack of fund to improve cultivation or variations in price level.

Yield denotes the productivity of crop and is obtained by dividing the total  production by area under cultivation.  Since, it is a helpful index of performance, the investigator has analysed trends of cotton productivity in Coimbatore district. The details are presented in table.3.
TABLE - III
TRENDS IN PRODUCTIVITY OF COTTON IN COIMBATORE DISTRICT FROM 1993-94 TO 2004-05

	Year
	Productivity

(120 kg of bales)
	Changes over initial period
	Annual percentage changes

	1993-94
	316
	100
	100

	1994-95
	293
	93
	93

	1995-96
	221
	70
	75

	1996-97
	222
	70
	100

	1997-98
	267
	84
	120

	1998-99
	316
	100
	118

	1999-00
	324
	103
	103

	2000-01
	316
	100
	98

	2001-02
	238
	75
	75

	2002-03
	188
	59
	79

	2003-04
	213
	67
	113

	2004-05
	244
	97
	115

	Source : Compiled from Season and Crop Reports of Tamil Nadu


During the reference period of the study similar trend of area and production could be observed in the yield of cotton also in this district.  Productivity figures explained the fact that the decline was observed with wider fluctuations in terms of annual change and change over initial period.

B. Growth rates of area, production and productivity of cotton 

Exponential growth rates of area, production and productivity of cotton were estimated for Coimbatore district for the period 1993-94 to 2004-05. The results are presented in table.4.  Fig.4,5 and 6 illustrates the same.

TABLE - IV
GROWTH RATES OF AREA, PRODUCTION AND PRODUCTIVITY OF COTTON IN COIMBATORE DISTRICT
FROM 1993-94 TO 2004-05

	 District
	Variables
	Constant coefficients
	Growth rate
	R2
	‘t’ value 
	S.E

	
	
	(a)
	(b)
	
	
	

	Coimbatore
	Area
	-0.094
	-19.3
	0.7142
	-4.999
	0.224

	
	Production
	-0.1135
	-23.00
	0.6231
	-4.006
	0.334

	
	Productivity
	-0.021
	-4.81
	0.1649
	-1.0405
	0.334

	Foot Note: 
Calculation based on data compiled from Season and Crop Reports 

of Tamil Nadu



* Significant at 1% level


The table above clearly shows that all the variables such as area, production and productivity have registered a negative growth rate to the extent of 19.l39 per cent, 23 per cent and 4.81 per cent respectively over 12 years period. The coefficient of determination R2 showed that 71.42 per cent, 62.31 per cent and 16.49 per cent of the variation in the above mentioned variables respectively were due to the influence of time factor and the remaining 28.58 per cent, 37.67 per cent and 83.51 per cent of changes were incidental.  From this it is very clear that time factor had marginal influence over productivity changes.

EXPONENTIAL GROWTH RATE IN AREA UNDER COTTON FROM 1993-94 TO 2004-2002
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EXPONENTIAL GROWTH RATE IN PRODUCTION OF COTTON FROM 1993-94 TO 2004-2002
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EXPONENTIAL GROWTH RATE IN PRODUCTIVITY OF COTTON FROM 1993-94 TO 2004-2002
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C. Instability of area, production and productivity of cotton

In this study, an attempt is made to compute the magnitude of changes that have taken place in area, production and productivity by computing variability indicators such as CV and II. The results are given in table.5. 

TABLE - V
INSTABILITY OF AREA, PRODUCTION AND PRODUCTIVITY OF COTTON IN COIMBATORE DISTRICT FROM 1993-94 to 2004-05
	Item
	M
	S.D.
	C.V.
	I.I

	Area
	82.18
	27.41
	33.35
	48.77

	Production
	69.95
	27.46
	39.25
	54.12

	Productivity 
	83.28
	15.27
	18.34
	43.33

	Foot Note: 
Calculation based on data compiled from season and Crop 

Report of Tamil Nadu 




M
=
Mean



S.D.
=
Standard Deviation



C.V.
=
Coefficient of variation




I.I 
=
Instability index

From the variability indices calculated, it is understood that the magnitude or extent of variation (C.V.) was more for the production aspect of cotton.  In other words increase in mean level of production 69.95 per cent was achieved with 39.25 as magnitude of variability.

The average area under cotton cultivation was 82.18 per cent with 33.35 per cent as its magnitude of variability. With regard to productivity performance, the average yield of cotton was 83.28 per cent with the extent of variation as 18.34.

The instability indices of area, production and productivity of cotton did not show much difference.  It was 48.77 percent, 54.12 percent and 43.33 percent respectively in the above mentioned variables. 

D. CONTRIBUTION OF AREA, YIELD AND THEIR INTERACTION OF COTTON PRODUCTION

Any increase as decrease in the production of any crop depends fundamentally on the changes in the area under that crop and its average yield.

The change in area and productivity would result in change in the volume of production.  So an effort was made by the investigator to decompose the change in the production of cotton in Coimbatore district.  The decomposition analysis determines the relatives importance of area and yield of cotton production and it indicates the policy changes that could increase the level of production.  The results of the decomposition analysis is presented.


TABLE – VI

ESTIMATION OF DECOMPOSITION ANALYSIS
	District
	Area Effect
	Yield Effect
	Interaction Effect

	Coimbatore
	77.21
	40.42
	-17.59

	Foot Note: 
Calculation based on data compiled from season and 
                     Crop  Report of Tamil Nadu


The contribution of area plays a major role in increasing the aggregate level of output of cotton in Coimbatore District.  It is 77.21 percent. The yield effect was 40.42 percent.  The interaction effect was negative to the extent of 17.59 percent.  It is clear that any decline in production in this district would be mainly due to the contribution of area.

E. FACTORS DETERMINING COTTON PRODUCTION 
In order to know the factors determining cotton production in Coimbatore district, a multiple regression model taking production an dependent variable and area and irrigation as independent variables.  The estimated co-efficients are presented below.

TABLE – VII
ESTIMATES OF MULTIPLE REGRESSION MODEL
	Variables
	Regression              Co-efficient
	S.E
	‘t’ value

	Area
	1.014
	.234
	4.322*

	Irrigation
	-0.092
	.158
	-0.583

	R2
	0.8220
	
	


Foot Note:  
Calculation based on data compiled from season and 
Crop Report of Tamil Nadu 



* Significant at 1% level.

It was found that the coefficient of determination R2 was 0.8222.  It means that more than 80 per cent (82.20) of the changes in the dependent variable production was due to the combined effect of area and irrigation level.  The remaining 17.80 was due to the related variables which are not included in the model.  A unit change in the area could bring about more than a unit (1.014) change in the dependent variable production and was significant at 1 per cent level and the level of irrigation could bring about only negative change.

V. SUMMARY AND CONCLUSION
Cotton is one of the most important ancient commercial crops. India is the third largest producer of cotton after the U.S. and China.  In terms of land usage the cotton crop has enormous potential in sustaining employment generation in rural as well as urban sectors and has economic-cum-trade activity both within and with other countries.  The textile sector contributed to one-third of export earnings of India and cotton alone constitutes nearly 70 per cent raw material.  This crop has achieved impressive growth in agricultural production of this region after evolving the world’s first hybrid variety since 1971.  Concerns are now being raised that the existing high level of productivity is under threat due to symptoms of soil degradation, outbreak of new pests and diseases, strain on water resources and natural calamities.  Hence, to meet the emerging challenges, it is very important to prioritize the crop research systematically at regional and sub-regional level.  In view of the above, this study was undertaken with the following objectives of:

1. Analysing the trends in area, production and productivity of cotton in Coimbatore district 

2. Estimating the annual trend rates and extent of instability of cotton production.
3. Finding out the contribution of area and productivity in cotton production and 
4. Examining the factors influencing the production of cotton.

Methodology

The area of study is restricted to Coimbatore district in Tamil Nadu, since Coimbatore district is the main contributor of cotton production in Tamil Nadu.  For promoting cotton cultivation, it is essential to identify the risk inducing factors in cotton production.  Hence, it was decided to analyse the growth and instability of cotton production in Coimbatore district taking into account the variables such as area, production and productivity.  Since the present study is based on secondary data, time series data relating to area under cultivation, production and productivity of cotton crop and irrigation were collected for 12 years period from 1993-94 to 2004-05 from Season and Crop Reports of Tamil Nadu maintained by District Statistical Office (DSO) Coimbatore.

The investigator had applied the following statistical tools to analyse the data along with tabular analysis;

A. Exponential Growth function

B. Cop pock’s instability index

C. Coefficient of variation

D. Multiple Regression Model

E. Simple Decomposition Model

The  major findings of the study are summarised below:

1. There were wider fluctuations in the growth of area from the beginning of the period (1993-94) to the end of the period       (2004-05).  It had shown a shocking decline from 2,29,054 acres to 1,29,364 acres at the end of the period, accounting for about 1.8 fold decline in its  growth. The indices calculated taking 1993-94 as base year proved that there was 56 per cent decline at the end of the period.  The same mixed trend could be observed annually.  But the difference in annual growth at the end of the period was more than the initial year’s value.
2. Production of cotton over 12 years period indicated more than 2 fold decline from the initial to the end of the period.  The change over base year (1993-94) also substantiated this result.  In terms of percentage, the decline was 26 per cent.  Annual percentage change could bring mixed variations throughout the period.

3. Productivity figures explained the fact that the decline was observed with wider fluctuations in terms of annual change and change over initial period.
4. All the variables such as area, production and productivity had registered a negative growth rate to the extent of 19.13 per cent, 23 per cent and 4.81 per cent respectively over 12 years period.  The coefficient of determination R2 showed that 71.42 per cent, 62.31 per cent and 16.49 per cent of the variations in the above mentioned variables respectively were due to the influence of time factor and the remaining 28.58 per cent, 37.67 per cent and 83.51 per cent of changes were incidental.
5. The magnitude or extent of variation (C.V) was more for the production aspect of cotton.  In other words, increase in mean level of production (69.95 per cent) was achieved with 39.25 as magnitude of variability.  The average area under cotton cultivation was 82.18 per cent with 33.35 per cent as its magnitude of variability.  With regard to productivity performance, the average yield of cotton was 83.28 per cent with the extent of variation as 18.34.  The instability indices of area, production and productivity of cotton did not show much difference.  It was 48.77 per cent, 54.12 per cent and 43.33 per cent respectively in the above mentioned variables.
6. The contribution of area played a major role in increasing the aggregate level of output of cotton in Coimbatore district.  The area effect was 77.21 per cent.  The yield effect was 40.42 per cent.  The interaction effect was negative to the extent of 17.59 per cent. 
7. More than 80 per cent (82.20) of the changes in the dependent variable (production) was due to the combined effect of area and irrigation level.  The remaining 17.80 was due to the related variables which were not included in the model.  Further, a unit change in the area could bring about more than a unit (1.014) change in the dependent variable (production) and was significant at 1 per cent level and the level of irrigation could bring about only negative change.

CONCLUSION:
In order to improve the cultivation of cotton crop in Coimbatore district the following suggestions are made to bring about remarkable change in terms of area, production and productivity.

1. Provision of technical guidance and quicker certification system.
2.  Ensuring quality pesticides by increasing the number of agro service centres in the district to meet the increased demands of farmers.

3. Research and Development efforts need to be made on improving the technology and make it more cost effective. 

4. Imparting training to the farmers in aspects such as water management, layout selection, use of better inputs such as high yielding variety seeds, plant protection and irrigation.

5. More incentives should be given to increase the export of cotton fabrics by exploiting the potential in raising cotton production through improvement in yield in the district.
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