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Chapter – I

INTRODUCTION

The problem of hunger and malnutrition has been haunting the human race since a long time. The pertinent and most controversial question that is posed to us today whether the man could maintain a balance between  food production and the sustained increase in demand for food. Current estimates of the situation in the world today indicate that 512 million people either did not consume enough calories per day and are considered under-nourished, or are not able to consume the nutrients needed for an adequate diet and are therefore malnourished (FAO, 1989). India being primarily an agricultural economy has made rapid strides since it launched its First Five Year plan in 1951 by increasing agricultural production from a level of 53 million tonnes to about 200 million tonnes. Indian agriculture, thus, moved from chronic food shortage in the early 1970’s to food surplus status in the early 1990s. But the population growth has neutralized the beneficial effect of increase in          foodgrain production. The net effect has been a near stagnation of percapita net availability of foodgrains, wide disparities in rural income, massive rural unemployment and under-employment, the pitiable conditions of small and marginal farmers, low productivity and meagre income of farmers with uneconomic holdings etc., all of which continue to bewilder the planners and the economists (Sankaran, 1994).

Pulse crops occupy an important place in the farming system of India. India is the largest producer and consumer of pulses in the world accounting for 33 percent of the world area and 22 percent of the world production (Murthy, etal, 1999). The other pulse crop producing countries in the world are USA, China, Mexico, Turkey, Brazil and the then USSR (now Russia). However, India’s yield (595 Kgs/ hectare) lagged far behind that of world’s average (796 kgs/ hectare). Once a net exporter, India is presently one of the largest importers of pulses because of our domestic production is chronically short of domestic demand. The crisis of pulses is gradually firing up its grip due to growth in population and introduction of protein based food industries.(Agro  -Economic Research Report ,1998)

 The role of pulses in providing the much-needed protein to our population hardly needs to be emphasised. Pulse form an important part in Indian dietary. They are important sources of protein, are essential adjuncts to a predominantly cereal – based diet and enhance the biological value of protein consumed. Being leguminous crop they fix the atmospheric nitrogen through root nodules and thereby enrich the soil health. These crops are known to contribute to the yield by the subsequent crop, an equivalent of 20 to 60 Kgs of nitrogen per hectare. Assuming an area of 20 million hectare under pulses in the country and minimum amount of 20 kg nitrogen per hectare residue to the yield can be equivalent of 8 million tonnes of urea annually. (Murthy, et al, 1999)

However, it is distressing to note that per - capita availability of pulses has been gradually falling over the years, largely because of ever-increasing population and almost stagnant pulses production. The per-capita availability of pulses has declined from 60.7 gms / day in 1951 to less than 41.6 gms/ day during 1991 and further to 34.8 gms/ day in 1996 as against the FAO / WHO recommendation of minimum requirement of 85 gms/ day percapita (Kumar, 1993). The National Commission on agriculture has projected that about 24.70 million tonnes of pulses will be required to meet the protein requirement of the country by the end of this century. (Nag, et al, 2000). As a result of excess demand over supply, the prices of pulses are rising rapidly. The index of wholesale prices of pulses rose to Rs.355 in 1994-95 as compared to the base year price index (1981-82 = 100). For stabilizing the prices, the government has resorted to importing pulses from other countries. However, the scope for this policy is limited, as India itself is the largest producer and consumer of pulses in the world. Hence, there is only two options left with planners, namely (i) increase the production of pulses and (ii) to reduce the further demand by slowing down population growth.

Production of pulses or any crops depends on two factors namely area and yield. Either increase in area under cultivation or improvement in yield or a combination of both can increase the volume of output. The area under pulses increased from 18,780 thousand hectares in 1951-52 to 23,920 thousand hectares in 1995-96 in the country. In relative terms however, the area under pulses has been hovering around 19 percent of total area under food grains. Despite many promotional schemes for increasing pulses production during different plan periods, the production of the 1990’s was almost the same as it was in early 1960’s. The production has been stagnating around 11 to 13 million tonnes since over the last three decades and accounted for 8 percent of the output of food grains in the country during the last decade (Rao and Ray, 1985). The yield of pulses has also been veerings around 500 kgs per hectare, which was indeed quite low. 

Several studies conducted in the past have offered many reasons for stagnant area and production of pulses crops, predominant being non-availability of high yielding disease-resistant varieties, cultivation on marginal and sub-marginal land, poor pest management, low profitability due to low productivity, non-adoption of plant protection measures, year-to-year fluctuations in production and so on. Besides, subsidiary status, socially backward crop, poverty, tradition, social status and ignorance of farmers, lack of experience and motivation also have contributed to low production of pulses in the country (Singh, 1998)

The position of pulse production in Tamil Nadu is no better. In fact, excepting for blackgram, the share of Tamil Nadu in production of other pulses has been negligibly small. All the same, the state has vast stretches of land under dry farming which offer great scope for increasing productions of pulses. Cultivation of pulses in Tamil Nadu is concentrated in six districts, namely, Dharmapuri, Thanjavur, Coimbatore, Tirunelveli, Salem and Madurai. The agricultural policy and planning adopted in the past in the state lacked a balanced approach to the development of pulses crops. As a result pulses grown in the rain-fed areas received inadequate attention. Area, production and yield of pulses has either remained static or declined over the years. No breakthrough has so far been achieved in the development of HYV of pulses and there is no effective mechanism for facilitating the transfer of whatsoever latest research findings/ technologies developed by research institute. 

The requirement for pulses for 1994-95 as per physiological norms set by ICMR (Normatic Demand Model) works out to 14.32 million on tonnes for which production requirement is estimated to be 17.66 million tonnes, but the projected supply comes to only 14.50  million tonnes, indicating a huge gap (15.6  million tonnes)  between demand and supply. By the turn of the century (2000-01)  production of 19.77 million tonnes  would be required to meet the consumption requirement of about 16.04 million tonnes, but the projected supply of pulses comes to only 16.30 million tonnes indicating a gap of 3.47  million tonnes between demand and supply (Agro Economic Research Report, 2000)

Various studies were conducted in the past to analyse the growth and instability in pulses cultivation but most of these relate to national/ inter-state level data. Only few studies have focussed on analysing the pulses cultivation in Tamilnadu. Hence, the present study was undertaken to analyse the growth and instability in pulses cultivation in Tamilnadu and identify the factors affecting pulses production.

OBJECTIVES

The specific objectives of the study are

1. to assess the area, production and productivity changes in total pulses in selected districts and the state during the study period;

2. to estimate the growth rates in area, production and productivity of pulses during the study period;

3. to measure the extent of instability in pulses cultivation and its relation to growth;

4. to study the acreage and yield behaviour of pulses; and

5. to identify the factors causing variability in the production of pulses.

The findings of the study could not only be of help in formulating suitable policies and strategies for increasing pulses production in Tamil Nadu, but also provide scope for further research in future with the help of cross-sectional time series data.

Chapter II

REVIEW OF LITERATURE

The review of literature pertaining to the present study is discussed under the following heads:

2.1 Significance of pulses cultivation 

2.2 Trends in area, production, and productivity of pulses

2.3  Constraints in pulses cultivation
2.4 Related Studies
 2.1 
SIGNIFICANCE OFPULSE CULTIVATION:


India being primarily an agricultural economy has made significant progress since it launched its First Five Year plan in 1951 by increasing the agricultural production from a level of 52 million tonnes to about 200 million tonnes .Since that time, India has the distinction of being the world’s largest producer of pulses. The  role of pulses in providing the much needed protein to our population hardly needs to be emphasized. Although the production of pulses has remained virtually static while the population   increased substantially. The stagnation in pulses output has adversely affected the nutrient content of available food. The percapita availability of pulses has declined from 60.7 gms/day in 1951 to less then  4O gms/day during 1991 as against the FAO / WHO  recommendation of minimum requirements of 85 gms /day per capita (Anonymous, 1988).


Gangwar.A.C. and Pandey.R.N (1982 ) analysing the role of pulses in providing the much needed protein to the population points out that “it is           distressing to note that per capita availability of pulses has been gradually falling over the years largely because of ever increasing population and almost stagnant pulses production. The per capita availability of pulses in  1980 – 81was as low as 40 gms.  The problem is further complicated by considerable year to year fluctuations in the output of pulses. There is also no possibility of importing any significant quantity of pulses to augment the domestic supply as India itself is the second largest producer and consumer of pulses in the world.”


Ranga Rao.I.V and Ray.A.K (1988) in their study points out that “pulses constitute the most important source of protein for vast majority of population in 
India. However, despite such pivotal role, the availability of pulses is  quite low and  the percapita consumption of pulses is lower than the recommended percapita intake of about70 gms / day. The percapita per day consumption was as low as 51 gms in 1971. With rapid increase in population and almost stagnant level of production the percapita availability of pulses is expected to go down still further”. 


Meenakshi Sundaram.V and Sundareasan (1988 ) observed that “pulses constitute major source of protein for bulk of our population. However, still the cultivation of pulses continues to be neglected. This is borne out by the fact that the production of pulses has remained almost stagnant during the last three decades or so. It is around 12 million tonnes from an area of nearly 24 million tonnes hectares. Thus the yield has been varying around 500 kg per hectare. It is indeed quite low. The already tight supply position of pulses is further accentuated by ever increasing population. Thus the per capita availability of pulses which stood around 61 gm per day in 1951 has declined to just 38 gm in 1981 as against the minimum requirement of 85 gm. / day as per nutritional standard. In order to meet the requisite minimum nutritional standard, the growth rate of pulse production has to be pushed up around 20 percent per annum. for the next five years.


Singh.N.V. and Swarup.R. (1988) reinterating the significance of pulses in consumption pattern and in improving the fertility of the soil points out that “pulses constitute  the main source of protein for the predominantly vegetarian population of India. Besides being leguminous crop, pulses fix nitrogen from the atmosphere. On an average pulses crop adds up to 30 kg of nitrogen per hectare to the soil. The growth in the production of pulses has been quite tardy. When we compare the growth in the production of food grains, the position of pulses appears to be rather dismal. During 1967 – 68 to 1981 – 82 the production of food grains in the country increased at the rate of one percent per annum, while corresponding figure for pulses was 0.09 percent. This has led to a chronic scarcity of this nutritionally important commodity, resulting in high prices and decline in nutritional standards. The all-India per capita availability of pulses which was already low at 69.gm per day in 1961 as against 85 gms  recommended by nutrition experts came down further to 48 gm in 1978. To make up this decline , the growth rate of production of pulses will have to be jacked up to around 20 percent per annum for the next five years”.


Analysing  the low per capita availability of pulses, Singh Raj (1998) argues “The green revolution, no doubt has helped in enhancing the per capita availability of cereals from 362 gms   per day in 1967 to 470 gms day in 1991 but similar impact is not reflected in the availability of pulses per head. Rather the per capita net availability of pulses came down to 39.7 gms /day in 1991 as against 60.7 gms / day in 1950. The main reason for the decline in the per capita availability of pulses is attributed to the sluggishness in the growth of area, production and yield of the crops. As a result of excess demand over supply the prices of the pulses are rising rapidly and deficiency in case of poor and low-income people are becoming a cause of great concern. This calls for adoption of short-term and long- term measures for increasing the availability of pulses at affordable prices. Pulse are of immense value not only for human nutrition but also for agriculture and dairy farming”.

Bhan.V.M and Mishra.J.S (1998) points out that “pulses are an important component of food grains crops because of their high nutritive value, inherent capacity to fix atmospheric nitrogen and adaptability to wide range of agro- ecological cropping systems and management variables. India is the world’s largest producer of pulses. Over a dozen pulse crops are grown in an area of 23.2 million hectares under different agro- ecological regions. However, their average productivity is very low when compared to other countries.”


Bhagalpur J.M (1999) in his study points out that “pulses occupy an significant place in Indian farming system Pulse, being the important and cheapest source of protein, form a vital component   in the diet of Indian people. But its production and productivity are yet to get any break through. Pulse also infact treated as an important crop. The cultivation of pulses is still confined to marginal or poor land; therefore the gap between the demand and supply of pulses continuous to widen” 


Highlighting the role of pulses cultivation in improving fertility,                  Shanker Murthy H.G, Kunnal.L.B. And Mitrannavar.D.H (1999) observed that “Besides the high nutritional values, pulses crop have unique characteristic of maintaining and restoring soil fertility through biological nitrogen fixation. The pulse crops add more nitrogen to the soil then the nitrogen provided by the chemical fertilizer. Their cultivation improves the physical characteristics of the soil through their deep and well spread  out rote system and also, improves the performance of another crop grown as a supplementary crop. These crops are known to contribute to the yield of the subsequent crop an equivalent of 20 to 60 kgs of N per hectare. Assuming an area of 20 million hectare under pulses in the country and minimum amount of 20 kg N  per hectare, residue to the field can be equivalent of 8 million tonnes of urea annually.”


Analysing the supply and demand gap, they further observed that “India is the largest producer and consumer of pulses in the world accounting for 33 percent of the world area and 22 per cent of the world production. The domestic consumption of pulses in India, however, is much higher than production mainly because pulses is a major source of protein for a large section of the vegetarian population in the country. The production of pulses falls short of the consumption requirements of the country and necessarily pulses have to be imported. Despite, the effort made through the National pulses Development Project (NPDP), the production of pulses in the country has not gone up in proportion to the increase in population to meet the domestic demand. The per capita consumption per day of pulses in the country has declined sharply from  70 gm in 1961 to 40 gm in 1989-90 and further to 33.4 gm in 1991-92.”


Ahmed.A.U and  Chetia.B.N (1999) discussing the importance of pulses as a dietary component, observes, “pulses constitute one of the most important components of human diet. It is the major source of protein for all the section of the people across the different income class. Majority of Indians being vegetarians, pulses form an essential part of their diet. However production of pulses have not kept pace with the increase in demand and population, as the growth of production is just about 0.40 percent per annum against the rate of growth of population at about 2.2 percent per annum over the period 1950 – 51 to 1990-91”.


Sanjaj Kumar Dashora, Dhaka.J.M And Agarwal.N.L. (2000) analysing the place of India vis- a- vis other countries in the cultivation of pulses observes, “Pulses crops occupy an important place in the farming system of India. India occupies first position in production of pulses crops in the world. The other pulses crop producing countries in the world are U.S.A, China, Mexico, Turkey, Brazil and the then USSR (now Russia), India accounted for 23.24 percent of the total pulses production in the world in the year 1997- 98. The major pulse crop producing states of the country are Madhya Pradesh, Uttar Pradesh. Bihar, Maharastra and Rajasthan. These state together accounted for 70 percent of total area under pulse crops and 77.5 percent of the total pulses production of the country in the year 1997- 98.”


Nag S.K., Nakatkas S.B and Sharma H.O (2000) analysing the import of the pulses from other countries opine that “There is less possibility of importing any significance quantity of pulses to augment the domestic supply, as India itself is the largest producer and consumer of pulses in the world. Therefore, only two options are left with the planner. First and foremost is to raise production of pulses in the country and second one is to reduce future demand by slowing down population growth. A third vital complementary measure, however reducing the losses of pulses in post harvest handling has not received adequate attention.”


Agro-Economic Research Center (2000) analysing the importance of pulses crops observes “Pulses are the primary and cheapest source of vegetable protein for the poor and the vegetarian who constitute majority of Indian population. Protein content of different pulses varies from 20 to 40 percent, which is three times more than cereal grains. From the agronomic point of view, pulse crops increase the soil fertility through the nitrogen-fixing bacteria present in the root nodules. Pulse crops are also helpful to increase the source of income of the farmer of way by inter cropping frequency and crop intensity.”


To sum up, pulses have immense value not only for human nutrition but for farming system as it increases the nitrogen content of the soil. But, unfortunately, the cultivation of pulses continues to be neglected resulting in low per capita availability of pulses, much below the recommended nutritional norm.  Hence, in order to meet the minimum nutritional standard the growth rate of pulse production need to be further enhanced.

2.2 TRENDS IN AREA, PRODUCTION, PRODUCTIVITY OF PULSES.
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Gangwar.A.C. and Pandey By R.N. (1982) attempted to analyse the trends in area production and yield of pulses during the period 1970-71 to 1980-81 by fitting a simple linear trend equation of the form Y=a + bt and the growth was estimated as     y =  b x 100 / y where b is regression coefficient and y mean value of area / production/ productivity. The results revealed that the area production and yield trends in total pulses were statistically non – significant, reflecting stagnation in production of pulses in the country.  The variability in crop yield was found to be highly associated with the availability of irrigation facilities. Further, the area, production and productivity of pulses was highly affected by the amount and distribution by rainfall, frost and other weather factors.


Ranga Rao. I.V. And Ray.A.K. (1985) attempted to study trends relating to area, production and yield of pulses during the last decade (covering the period 1967-68 to 1983-84) by fitting an exponential function by the form y=abt. The analysis  revealed that the area under gram fell from 8,257 thousand hectares in 1967-68 to about 7,308 thousand hectares in 1983-84, where as production fell from about 5,971.5 thousand tonnes to 4,754.9 thousand tonnes during the study period. Again it was alarming to note that the yield of gram (which was the most important pulses crop) declined from 723 kg. / hectare to 651kg. per hectare during the same period. Similarly, the compound growth rate of gram showed negative growth rate over all years. Like wise, the over all growth rates of production and yield were also negative and as low as -0.61 and -0.25 percent, respectively during the same period. The area, production and yield of tur were marginally positive in nature. The overall growth rate of area and production of tur was 1.01 per cent and 1.32 per cent respectively, where as yield rate was only 0.36 percent.


Chatha.I.S. and Joginder Singh (1985) examined the growth rate in area and production of pulses for two period (i.e.) from 1961-62 to 1970-71 (the green revolution period) and from 1971-72 to 1980-81 (the post green revolution period). A negative growth rate in area and production in the case of pulses was observed during all the periods under study. This growth rate was highly significant during 1961-71 and non significant during 1971 – 81. On the whole, the area declined at the rate of 4.8350 per cent and production declined by 4.9773 percent.  Mash during 1971-81, gram and massar during 1961-71 observed significantly negative growth rate in area and production. Moong crop also showed slow growth though growth rate in production during whole period was significant at 5 per cent level.


Meenakshi Sundram.V and Sundaresan.R (1988) analyzing like trends in area production and productivity of horse gram in Tamilnadu from 1955-56 to 1983-84 revealed that Madurai district alone exhibited a positive growth rates in respect of area, production and productivity whereas Pudukottai district showed positive growth rates in respect of production and productivity. All other districts showed negative growth rates for area and production of horsesgram. Chengalpattu, Salem and Kanyakumari districts had exhibited a high rate of negative growth rate when compared to other district. Nevertheless, the productivity of horse gram had exhibited positive growth values in all the districts of Tamilnadu with the exception of Ramanathapuram, Tirunelvelli and Kanyakumari districts. For the state as a whole, the area, production and productivity grew at the rate by 3.73 per cent, 2.80 percent and 0.91 per cent respectively. This implied that despite declining growth of area and production, productivity of horse gram in Tamilnadu was increasing at a compound growth rate of 0.91 per cent.


Analysing the trends in area, production and productivity of pulses in Himachal Pradesh during the period 1972-73 to 1981-82, Singh.A.V. and Swarup.R (1988) observes that the relative acreage under pulses had decreased at a compound growth rate of 0.92 percent annum, while absolute area under all pulses declined at the rate of 0.79 percent per annum. Among important pulses of the state, only lentil showed positive growth in productivity to the tune of 0.23 percent per annum. In case of other pulses, namely, gram, black gram, horse gram and all pulses combined the acreage, productivity and production showed negative growth rates. The growth in cropping pattern of gram, black gram and horse gram showed a positive trend to the tune of 0.04, 0.07 and 0.60 percent per annum, respectively. The position of cereals during the same period has been satisfactory when compared to pulses.


Analysing the prospects of changing cropping pattern in favour of oilseeds and pulses production in Assam, the report by Agro Economic Research center (1989) reveals that the area under pulses had increased by 47.86 percent and production by 63.01 per cent during the span of 15 years. The productivity of pulses continued to be low in Assam which was only 380 kg in 1970-71, 416 kg in 1980‑81 and 431 kg in 1984-85, while all – India yield rate was 524 kg; 473 kg and 537 kg per hectare during these years respectively.


Soniya.A.S. Nahatkar.S.B. and Singh .A.B. (1998) in their study had attempted to analyse the temporal changes in pigeon pea production in Madhya Pradesh. The time series data for the period of 26 years from 1965-66 to 1990-91 were collected and the whole period was sub-divided in to two sub-periods referred as  pre-soyabean (1965-60 to 1977-78) and soyabean period (1978-79 to 1990-91) for comparing the effect of wide spread of soyabean production on pigeo pea production. From the data it was observed that the growth in acreage of pigeopea crop for the state as a whole was positive and significant during pre soyabean period while it was negative and significant during soyabean period, revealing that the acreage of pigeon pea crop after the introduction of soyabean in the state decreased significantly. But despite high and significant reduction in acreage, production of this crop increased significantly due to high and significant increase in productivity during soyabean period in the state. While during pre-soyabean period significant increase in production was a net result of significant increase in acreage followed by insignificant increase in productivity. Similar trend were also observed for different agro – climatic regions. This indicates that after the introduction of soyabean in the state farmers intensified pigeanpea production by raising productivity through adoption of improved pigeanpea production technology.


Shukla.N.D. (1998) in his study examined the inter – state variation in area, production and productivity of major pulse crops viz gram, tur and total pulses in major states during the period 1970-71 to 1990-91. The study concludes that area and production of tur and other pulses were increasing marginally while area under gram was shrinking. However, the production of gram was found constant, because of slight increase in yield during last two decades. The stagnation in yield of pulses was observed because of low input use and growing of this crop under un irrigated conditions.


Discussing the socio-economic dimension of pulses cultivation in Haraya Singh Raj (1998) observes that “Agricultural policy and planning adopted in the past lacked a balanced approach to the development of the food crops. As a result, pulses grown in the rain-fed areas received inadequate attention. Area, production and yield remained almost static over the last four decades. Expansion of area under pulses showed no improvement over the past four decades. Its production facing up and down swings and stagnation, reached an all time high of 14.02 million tones in 1990-91, as against 8.2 million tonnes in 1949-50. This shows that pulses have been lagging behind the development of other food crops during the last 40 years. The big push concept of development was not adopted for pulse crops as done in case of wheat”.


Discussing the pulses cultivation in Bihar, research findings of Agro – Economic Research (1999) reveals that during the last decade, the area and production of pulses grown in the state have almost remained stagnant. There was no stable growth rate; rather it suffered from wide fluctuations. The crop-wise pattern of change in area, production and productivity of important pulses during the triennium – ending 1986 to triennium – ending 1996 showed that except the area under lentil no other pulses area had increased, rather it has decreased in case of  khesari by 40.03 per cent, gram by 33.21 per cent and pea by 18.25 per cent. Similarly the production of only lentil pulses had increased by 4.36 percent and of the remaining important pulses had fallen to a minimum 13.16 percent in case of gram and to  maximum of 28.17 percent in khesari . But the productivity of gram and khesari had increased by 32.33 percent and 19.95 percent respectively. The compound growth rate of area production and productivity revealed that only the area under lentil had increased by 1.02 per cent per annum which was significant at 1 percent level of probability. In case of production it had increased by 0.64 percent per annum in lentil only, but in case of productivity it had increased by 2.18 percent per annum in the khesari and 2.58 percent per annum in gram. In spite of all these development, there was still a vast potential and scope for increasing pulses production in the state, which needs to the tapped and explored.


Dashore S.K, Dhaka J.M. and Agarwal N.L. (2000) assessed the progress and performance of important pulse crops in Rajasthan for a period of 26 years from 1967-68 to 1992-93. For studying the trends in area, production and productivity of pulse crops, the compound growth rates were worked out by using the exponential function of the from Xt = ABt where Xt denotes area / production / productivity of pulse crops in year ‘t’ and t – time element. The analysis revealed that there was no significant increase in production and productivity of gram during the entire study period in the state as well as in the selected districts. Further production had shown negative growth in Alwar and Swaimadhpur districts due to the shift in area to other crops from gram. Area under moth crop declined while production and productivity remained stagnant in the state as well as in the selected district during the last quarter century. Production and productivity of moog in the selected  districts and the state as a whole did not show any significance increase (except in Ajmer district). Area under moog crop increased in most of the districts. Production of urad increased as well as the area under the crop. The productivity of the crop had not exhibited any significant change. There was no significant increase in area, production and productivity of cowpea in all the selected districts (except Nagaur) and the state as a whole.


The above finding reveals that the area, production and productivity of pulses has been declining over the year and has been subject to greater variations. This naturally raises the issue what are the constraints that operate against the increase in area, production and productivity of pulses in the country.

2.3
 CONSTRAINTS IN PULSES CULTIVATION

 Gangwar.A.C and Pandey.R.N (1982) examining the causes for stagnation in production of pulses argues that the farmers do not apply any manure, fertilizers or pesticides to pulse crops. All the same pulses crops are highly infected with weeds, which adversely affect the yield. Therefore relatively poor management was also responsible for low yields of pulses. This was also borne out by the wide gap in yield between the demonstration plots and the actual yields attained on typical farms. This yield gap could be substantially bridged by improving the production management through imparting appropriate extension education and technical know – how to farmers. 

Singh.D.V and Swarup.R (1988) analyzing the growth rates in area, yield and output of important pulses in Himachal Pradesh during the period 1972- 73 to 1981- 82 observes that the soil and climatic conditions in Himachal Pradesh provide inferior crop pattern and relatively low yields of most of the pulses besides cropping pattern, the cultivation of crops was of subsistence type, Due to several constraints in the adoption of modern technology in this hilly state, the production of quite   remunerative crops like pulses and oilseeds were lagging.  In order to step up production of pulses in the state it was essential to appraise the farmers about the latest technical known – how.

Sathya Priya (1989) states that the major constraint in increasing pulse   production appears to be the absence of any significant technological break-through involving high yielding and more responsive pulse breeds.

Highlighting the low productivity in the cultivation of pulses in Assam  the Agro Economic Research Center (1989) points out that profitability in crop production continued to be low because of low productivity per acre of land, adoption of traditional technology and traditional seed varieties. Hence, in order to achieve the desired profitability, productivity per unit of land must be increased through adoption of improved practices. This strategy should be supported by the required infrastructural facilities like irrigation, input supply, credit and marketing to achieve the growth in production and productivity.

Bhushan and Sobei (1992) observed that agricultural policy and planning adopted in the past lacked a balanced approach to the development of the food crops. As a result, pulses grown in the rainfed area received inadequate attention Area/ production and yield remained almost static over the last four decades.  Expansion of area under pulses showed no improvement over the past four decades. Like wise no break through has so far been achieved in the development of HYV of pulses and there was no effective mechanism for facilitating the transfer of latest research findings/ technologies developed by research bodies / institutes and fields.

Nigam (1993) pointed out the constraints in pulses production as subsidiary status, socially backward crop, poverty, tradition, social status and ignorance of farmers.  Lack of experience and motivation also contributed to low production of pulses in the country.

Bhan V.M and Mishra J.S (1998) while analyzing the reasons for low productivity of pulses in various parts of the country observed that non availability of high yielding disease resistant varieties, cultivation on marginal and sub marginal lands under deficits moisture and fertility and poor pest, management are the major constraints in realizing optimum yield potential.

Discussing the fall in the acreage under pulses cultivation in India           Shukla.N.D (1998) pointed out that the slow growth in pulses has resulted in a monotonic fall in per capita availability of pulses, from 69 gram per day in 1961 to 45 grams per day in 1990-91.  On supply side, there has been shift in acreage from pulses to other crops in most of the states during the recent years.  The uncertainty in productions of pulses was one of the leading factors, which restrict the area under their crops. He concludes by arguing that there was an utmost need to fix the procurement price of pulse crops at higher side keeping in view the importance of the crops, its low production and high demand.  

Sisodya.A.S,Nahatkar.S.B and Singh.T.B ( 1998) examining the relative acreage allocation to pigeon pea crop in Madhya Pradesh has given the following policy measures to augment the production of pigeonpea crop in the state viz increased adoption of technological  known-how in the cultivation of the crop, introduction of short duration varieties which will permit double    cropping, motivate farmers to cover the risk of crop failure through feasible  crop insurance policy and offer various incentives like higher bonus price, crop loan facilities at low interest rate, community crop insurance, plant protection measures etc., for increasing the acreage under cultivation.

Singh Raj ( 1998) tracing out the socio – economic factors affecting adoption of pulses  cultivation technology in the state of   Harayana points out that the decline in the per capita availability of pulses may be attributed to the sluggishness in the growth of area production and yield of these crops. The big push concept of development was not adopted for pulse crops as done in case of wheat. It may be attributed to numerous socio-economic situation such as farming aptitude, knowledge of innovations, element of risk involved and costs of inputs needed for enhancing production.  Besides, most of pulse growers are poor farmers who are unable to make adequate investment on pulses development due to financial bottlenecks, ignorance of innovations and high risk in pulses cultivation.  Similarly no break-through has so far been achieved in the development by HYV of pulses as in the case of wheat and rice. And there was no effective mechanism for facilitating the transfer of latest research findings / technologies developed by research organization. 

The Agro – Economic Research Center (1999) have tried to identify the area specific factors / constraints which affect the growth of pulses area and productivity. The analysis revealed that the major constraints in raising the production of pulses were susceptibility of the crop, low productivity, social and personal factors etc., while factors like the area under pulses remaining un-irrigated, little or no use of fertilizers, lack of plant protection measures, HYV seeds and package of practices etc., were identified as the major constraints in raising the productivity.

Gupta.S.K and Shrivastav.A.A and Athaval.M.C ( 1999) observing the mixed trends in the area under pulses cultivation in Madhya Pradesh argues that the reasons for the increase in the area of the pulse crops are increased area under irrigation guidance and input support, in the form of seeds, fertilizers, pesticides, plant protection, equipments and subsidy under Intensive Pulse Development Programme by convincing the farmers, about the importance of package of practices and need for substituting less economical crops.  The constraints in the increase in area of pulses are less organized seed distribution system, non – availability of sufficient fertilizers, in-adequate use of fertilizers and culture and low cost – benefit ratio as compared to other crops. The reasons for decline in area were susceptibility of pulses to insects and diseases like wilt, substitution of pulses by paddy and other profitable cereals and cash crops due to increased irrigated area and increasing demand of fodder for milch cattle.  Pulses area can be increased by use of wilt resistant varieties; use of insecticides and use of suitable crop rotation, double or multiple cropping.  Mixed cropping in irrigated area was also recommended.                                                                                

Shankara Murthy.H.G  Kunnal.L.B. NitrannavarA.M [1999] discussing the production and marketing of pulses in India observes that pulses growers are basically small cultivators.  Special attention has to be paid for selection of approximate variety, fertilizer application, soil and moisture management, weed control, as each can individually contribute as much as 30 percentages to higher production in the field. Plant protection and biological fertilizer can contribute 10-20 percent as additional production. Preparatory cultivation and keeping soil fit for sowing under rainfed conditions has to be carried out within the shortest possible time as speedily as possible so to avail and make use of moisture and sowing season for purpose of raising a successful crop.

Nag.S.K, Nahatkul.S.B. and Sharma H.O. (2000) studied the extent and nature of post harvest losses of pulses in general and gram crop in particular in selected districts of Madhya Pradesh. The respondents were randomly selected from the  selected villages in Sehore district and the needed information was collected by using pre- tested interview schedule.  It was observed that the over all post – harvest losses on sample farms of the study area was around 7 percent and maximum losses occurred during threshing and winnowing and this might be due to higher dependency of the chickpea producers on machine for threshing and winnowing of the produce and many a times due to improper adjustment and low voltage of electricity supply. The threshing and winnowing operation were not performed properly and caused heavy loss to the producer.

The Agro – Economic Research Center (2000) examined the constraints and opportunities for pulses production in Madhya Pradesh. On the basis of the data collected from farmer’s schedules and the discussion with the farmers and the state government officials, the report has identified the major constraints in the cultivation of pulses to be lack of improved and high yielding   varieties of seeds, lower profitability per hectare and lower input – output ratio, inadequate use of quality inputs such as fertilizers, pesticides etc., cultivation carried out in lower fertility soil or magmal lands, lack of irrigation, fertilizer, imbalanced use of fertilizers and general susceptibility of pulses to pests, diseases and weather fluctuations, making it a high risk crop. 

Dushora .S.K, Dhacer J.M. and Ayarwal N.L (2000) assessing the performance of pulse crops in Rajasthan, reinterates that productivity of the kharif season pulse crops in moong, moth, uard and cowpea was extremely low as these are grown as   rain-fed crops on marginal and sub-marginal lands in Rajasthan. There was need for evolving improved strains of these crops suitable for drought conditions. There was need to develop location-specific technology for these leguminous kharif season crops. Plant breeders should give emphasis on this area as these crops have specific importance in the farmer’s economy especially of the arid regions.

The above studies have offered various reasons for the stagnant area and production of pulse crop. Given the importance of this crop in the dietary    pattern of the average consumers, efforts must be directed toward evolving effective strategies to combact these constraints so that the pulses production can be further enhanced. 

2.4
 SELECTED STUDIES

Ganjwar A.C. and Pandey R.N. (1982) have attempted to study the comparative economics of pulse production in Harayana. The analysis revealed that inspite of higher prices of pulses, wheat and other HYV cereals have become more profitable than pulses due to substantially higher and more stable yields. This has resulted in shift of good lands from pulses to HYV cereals. There exists considerable gap between the yields obtained in All – India coordinated trials and the average yield on the cultivators farms. This yield gap could be bridged to a considerable extent through better extension education efforts. 


Chatha J.S. and Singh Joginder (1985) in their study had attempted to find out the economic constraints hindering the growth of pulses and oilseeds in Punjab. The area under pulses and oilseeds crops were separately regressed against a few variables considered important to explain the slow growth of these crops. Among the variable considered for regression analysis, the productivity and price ratios did not work out to be significant because they are at a level lower than cereals, such that slight change in the either does not significantly affect the area under the crops. The interaction between these two variables came out to be significant only in care of oilseeds.  Similarly risk in productivity and price did not significantly effect the area under pulses while in case of oilseeds the variance in productivity had a significant effect on area. For immediate increase in area under such crops, strong price incentives are necessary. However to stabilize production in the long run, technological break through was essential. Besides extension service needs to be geared up to propagate the favorable points of these crops.


Meenakshi Sundaram.V and Sundaresan.R (1988) estimated the cost and return per-hectare of horse gram by analyzing the sample farms of Coimbatore Madurai and Dharmapuri districts where horse-gram was cultivated as a pure crop. The analysis revealed that the operating cost for the cultivation of horse gram ranged from Rs.707.71 per hectare in Dharmapuri district to Rs.1, 238.72 per hectare in Coimbatore district. The difference in operating cost was mainly due to difference in the level of employment of human labour in the districts under question. The operating cost for Madurai district was estimated at Rs.985.57. The returns from horse gram varied due to differences in yield ranging from 3.32 quintals per hectare in Dharmapuri district to 4.12 quintals per hectare in Madurai district and 3.70 quintal per hectare in Coimbatore district. The return through the by – products was high in Coimbatore district as compared to other districts under report. The gross return realized in the cultivation of horse gram ranged from Rs.759.18 in Dharmapuri district to Rs.1, 305.89 in Madurai district and Rs.1,285.55 in Coimbatore district. The net return over Cost ‘A’ was found to bee Rs.320.32, Rs.46.83 and Rs.51.47 in Madurai, Coimbatore and Dharmapuri district respectively.


Examining the prospects for diversification altering the current cropping pattern in favour of pulses and oilseeds in Assam the report of the Agro Economic Research Center (1989) observes, that after deducting the direct operational cost the estimated gross return per hectare in mustard cultivation was estimated at Rs.509.29 Rs.764 and 1,105.50 and in pulses cultivation it was Rs.634.79, Rs.722.96 and Rs.354.20 in        1971-72, 1980-81 and 1984-85 respectively. If other indirect notional costs like rental value of owned land, depreciation on implements, interest on owned capital etc, are taken into account it will show a negative return. Profitability in crop cultivation continued to be low because of lower productivity per unit of land, adoption of traditional technology and traditional seed varieties. It was observed that farmers decide their cropping pattern broadly in relation to physical characteristic of land and partly on locational factors. 


Bharathi S.V, Shareefi.S.H. and Raju V.T (1992) had attempted to analyze the factors responsible for instability in pulses production. The study covered period from 1970-71 to 1986-87. The Coppocks instability index, coefficient of variation and standard deviation were used to determine whether instability in area and yield were the major sources of production instability.  The study concluded that the contribution of area to production was more evident rather than the yield.   Moreover, the instability in yield level was more evident which causes further instability in production levels.


Singh D.V. and Swarup R. (1998) has attempted through decomposition scheme to study the area, yield and cropping pattern effects on growth in the output of pulses in each district of Himachel Pradesh and State as a whole. The analysis revealed that contribution of area to the production of different pulses and all pulses combined was negative during the reference period. In case of productivity of different pulses, the contribution was negative excepting lentil. The cropping pattern has been making positive contribution to the production of pulses particularly gram, horse gram and       black-gram. However, in case of all pulses combined the contribution of area, yield and cropping pattern was negative while on the other hand, the corresponding contribution in case of cereals was positive.


Borah.K.C. and Chetia.B.N. (1998) has attempted to study the marketing of pulses in Nagaon district of Assam during the year 1993-94. Stratified random sampling technique was used to select 125 pulse cultivators in the district and the required data was collected with the help of pre-tested interview schedule. The factors affecting marketed surplus of pulses were examined by applying multiple regression analysis. The study revealed that the volume of marketed surplus was very low which cannot have much impact on pulses economy. As expected the factors such as size of holding, production of pulses have direct relationship with the marketed surplus of pulses while the factors like family size, gross income have negative influence on marketed surplus of pulses.  However, price was found to have no impact on marketed surplus of pulses. This may be due to the fact that the pulses growers in Assam are still not price responsive; rather their production decision was mainly for home consumption. Thus the pulse growers in Assam are yet to take the cultivation by pulse crops as commercial venture.


Singh Raj (1998) in his study has attempted to trace out socio–economic factors affecting adoption of pulses cultivation technology in the state of Harayana. A sample of 200 farmers representing different stratas of the selected villages were interviewed with the help of a structured interview schedule. The results indicated that most of the pulses growers were small and marginal farmer, who are unable to make adequate investment on pulse development due to two factor namely a) financial bottle neck and b) high risk.  Thus, poor economic condition of small and marginal pulse growers was another constraint on development activities of pulse crops. Besides no breakthough has been achieved in the development of HYV of pulses as in case of wheat and rice. All the more there was no effective mechanism for facilitating the transfer of latest research findings.  


Ahmed.A.U. and Chetia.B.N (1999) in their study has examined the marketing channel, volume of transition and farm level determinants affecting marketing surplus of pulses. The study was carried out in Nagaon district of Assam and 125 samples were selected by using stratified random sampling technique and multiple regression analysis was used to determine the factors affecting marketable surplus. The main findings in case of marketed surplus of black gram, green gram, lentil pea and arhar shows that the major role was played by the total production which indirectly takes into account the farm size variables. The variables like family size, gross income, total consumption, non market transaction were observed to affect the marketed surplus of various pulse crops in desired direction at varied level of significance Increase in area under the crops has significant impact on marked surplus. Unexpectedly the price of pulses was found to have no impact on marketed surplus for all groups of farms. From this, it may be inferred that pulse growers in study are not price responsive and they are yet to take up pulse cultivation as commercial ventures. Moreover increased use of modern inputs in pulse cultivation may increase marketed surplus of pulses.

  Shankar Murthy.H.G., Kunnal.L.B. and Mitrannavar.D.H (1999) “critically reviewing the production and marketing of pulses in India with special emphasis on tur in Karnataka reinterate the need for establishing small farmers agribusiness consortium [SFAC]  which  can  provide right type of inputs at right time and processing, grading and marketing besides” providing the decentralized efficient production of tur in an integrated way. Till such time the tur growers organization comes into being, Karnataka State Cooperative Marketing Federation [MARKFED] can act as a watch dog in the leading regulated markets of tur during post harvest season whenever there was a slump in the market and prices are low. Market intervention by entering the market and purchasing tur at minimum support price fixed by the government and sell the stocks as soon as the prices are favourable may, thus, stimulate the marketing activities. The MARKFED should not act like a private trader as it did in the year 1983-84        

Gupta.S K, Shrivastava A.  and Athavale. M.C (1999) in their paper has made an effort to trace the increase or decline in area of pulses and oilseeds,  the reason for the decline and measure that need to be taken for the popularization in Madhya Pradesh Introduction of pulses in irrigated framing system, bringing  additional area under pulses by way of short duration varieties of urad, moog and tur in rice fallow rotations, utilizing the residual moisture in rabi season, inter cropping of tur with soyabean, bajra, cotton, sugarcane and groundnut and encouraging the cultivation of pulses to replace the Lathyrus in Chhattisgarh region and Rewa division emerge as useful suggestion for policy changes. Adaptation of appropriate public policy including pricing and marketing of pulses and mixed cropping in irrigated area are recommended.

The Agro Economic Research Centre (1999) analyzing the input use pattern of pulse crops in Bihar found the input – output ratio of the selected pulses were 1:1.92 in gram in Bhagalpur and 1:3.15 in case of Arhas in Godda which revealed that the cultivation of Arhas was comparatively more profitable than the gram.

Nag S.K, Nahattar.S.B and Sharemat.H.O (2000) in their study has attempted to assess the extent and nature of post-harvest losses of chickenpea and examine the factors responsible for such losses at producer level. The study was based on primary data collected from 100 farmers in Shore district in Madhya Pradesh. For estimation of factors affecting post – harvest losses of chickenpea the multiple regression analysis was carried out. The results of the regression analysis clearly indicated that with the increase in marketed surplus, improvement in type of storage and method of storage, the post harvest losses decreased, while the increase in time of storage, area under chicken pea and production of chicken pea the post harvest losses increased.   This might be due to managerial weakness and use of mechanical power for most of the post-harvest operations with the increase in area and production of chicken pea on sample farms under consideration.

Dushora.S.K, Dhaka.J.M. Agarwal.N.C ( 2000) in their study had attempted to assess the relative  contribution of different factors to the growth of pulses production in the state of Rajasthan.  The study period was 1956 – 57 to 1992- 93.  The decomposition model was used to study the relative contribution of different factors to the growth of aggregate pulse crop output. The result of the decomposition analysis revealed that during the pre-green revolution period, aggregate pulse crops output decreased at a compound rate of 5.115 percent per annum. It was observed that expected changes in cropping pattern and interaction between area and cropping pattern, all other components led to decline in the aggregate crop output. Yield was the major factor responsible for this decline, accounting for –100.19 percent, followed by changes in area (-15.73 percent). The contribution of changes in cropping pattern was positive to the extent of 26.32 percent. During the post green revolution period and the overall period growth in aggregate pulse crop output was 0.3 and 0.392 percent, per annum respectively, but the rate of increase was non significant. It was also observed that during later two periods all the components exhibited a positive contribution. The contribution of area to the additional crop output was the highest among all the components, followed by yield. These two factors together contributed about three fourth to the growth of aggregate crop outputs.

CONCLUSION

The above discussions highlights the facts that most of the earlier studies have focused on analyzing the inter district and / or inter-state variability in area, production and productivity of pulses and the factors that have contributed towards the variability in pulses cultivation. Only very few studies have focused on analyzing the pulses cultivation in Tamilnadu. In the present study an attempt was therefore made to examine the extent of growth and variability in pulses cultivation in Tamilnadu and identify the factors that have contributed to such variations.

Chapter III

METHODOLOGY


The details of the procedure followed in the present study are presented under the following heads:

3.1 Selection of the area

3.2 Database of the study

3.3 Hypothesis

3.4 Analytical tools used in the study

3.5 Limitations of the study

3.1 Selection of the area

Pulses constitute major source of protein for bulk of our population. However, still the cultivation of pulses continues to be neglected. The position of pulse production in Tamil Nadu is no better. The share of pulses production in Tamil Nadu is negligibly small. Given that the state has vast stretches of land under dry farming, there is vast scope for increasing pulse cultivation in Tamil Nadu. An attempt was made in the present study to analyse pulse cultivation in Tamil Nadu so as to identify the factors, which could help the state to enhance the pulse production in the state. Hence, the area of the study was limited to Tamil Nadu and analysing the growth and instability in the cultivation of total pulses, in the selected districts in Tamil Nadu.

3.2 Database of the study

The study was entirely based on secondary data. District-wise, time-series data on area, production and productivity of total pulses were collected from offices of Directorate of Statistics, Government of Tamil Nadu and various statistical reports like Season and Crop Reports, Tamil Nadu, An Economic Appraisal and Statistical Handbooks of Government of Tamil Nadu were also consulted for obtaining desired data.

The period of study was confined to the total duration of 20 years from 1980-81 to 1999-2000. For the purpose of drawing meaningful conclusions, the period was analysed as a whole as well as by subdividing it into two groups:

Period I : 1980-81 to 1989-90

Period II : 1990-91 to 1999-2000

3.3
HYPOTHESIS


In the course of study the following hypothesis will be examined.

1. There has been significant decleration in the area, production and productivity of pulses during the period of study.

2. Yield induced instability was more pronounced when compared to area and production.

3. Production of pulses was more responsive to yield than area.

4. Area under cultivation, area irrigated and rainfall significantly influenced the production of pulses.

3.4
Analytical Tools used in the study

Data collected were arranged and tabulated for the purpose of analysis and comparison. The following analytical tools were used for drawing relevant conclusions.

(a) Relative change

Since the absolute changes do not explain comparative change in the variable, the relative changes were estimated as follows:

Relative change (%) = 
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CY – Triennium average of Area/ Production / Productivity of current year

BY – Triennium average of Area/ Production / Productivity for base year

(b) Exponential trend equation

To estimate the compound growth rate with respect to area, production and productivity of total pulses, the following exponential function was used : 

Yt = ABt

where Yt = area/ production/ productivity of crop concerned in the year. t;

A = intercept;

t = year; and 

B= 1 + r / 100

Where ‘r’ refers to the percentage rate of compound growth of area/ production/ productivity of total pulses per annum and was calculated as r = (antilog B - 1) x 100

(c) Decomposition Analysis

In order to study the effect of area, yield and their interaction in the growth of production, the following decomposition analysis were employed:

(P = Yo (A + Ao (Y + (Y (A

where
(P = Change in production

(A = Change in area;

(Y = Change in yield

Ao = Area in the base year

Yo = Yield in the base year.

The first component on the right hand side when divided by (P has been taken as the contribution due to the area, divided second component as the contribution due to the yield and the divided third component as the contribution due to their interaction. These when multiplied by 100 gives the percentage contribution.

(d) Coppock’s Instability Index 

To measure variability in area, production and productivity of total pulses, the Coppock's instability index was used, whose algebraic form is:
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Where
Xt = area/ production/ productivity of pulses in year t.

N = the number of years minus one.

M= the arithmetic mean of the differences between the logs of xt and xt+1, xt+1 and xt+2, etc.

V log = the logarithmic variance of the series.

(e) Times-Series Analysis

Unit Roots Test

Econometric and time series models have been based on the assumption that the underlying data processes are stationary. Empirically it has been shown that most of the macro variables are non-stationary in nature. Hence, the analysis of non-stationary series with conventional technique gives rise to a fair possibility of spurious co-movement between variables. In this context, the co-integration and error correction modelling have been suggested to confront the spurious regression and provide a short run dynamics of casual relationship.

In the present study non-stationarity or the presence of a unit root was tested using Augmented Dickey-Fuller (ADF) test. The model takes form: 
((/ ((t = ((((t-1 + ((-1) ((t-1 +((t
Where (Yt is the (first difference) dependent variable and Yt-1 is taken as independent variable after one lag;(, ( and ( -1) are the co-efficient and (t is the error item. The estimated statistics is compared with the appropriate critical value in the Dickey-Fuller tables to determine whether the variables are stationary or not. If the variables are non-stationary, we test for the possibility of a co-integrating relationship.

Co-integration Analysis

There are number of tests for co-integration. The study has made use of Johansen (1998) and Johansen and Juselius (1990) maximum likelihood test proceedure, which is the most efficient as it tests for the existence of co-integrating vector. The procedure gives two likelihood ratio tests for the number of co-integrating vector.

(i) The maximal Eigen Value Test, which tests the null hypotheses that there are atleast ‘r’ co-integrating vectors, as against the alternative that there are r+1, and

(ii) The Trace Test, where the alternative hypotheses is that the number of co-integrating vectors is equal to or less than r+1.

VECTOR ERROR CORRECTION MODEL (VECM)


The purpose of the VECM is to focus on the short-run dynamics while making them consistent with the long-run solution. If the numbers of variables are found to be co-integrated with atleast one co-integrating vector then there always exists a corresponding error correction representation, which implies that the changes in the dependent variable can be formulated as a function of the level of disequilibrium in the cointegrating relationship and fluctuations in other explanatory variables. In other words, the error correction term in the VECM provides additional channel for the detection of Granger causality. 

The Granger causality can be detected through the statistical significance of the t-test for the lagged error-correction term and / or the F-test applied to the joint significance of the sum of lags for each explanatory variable. In addition to indicating the direction of casualty among the variables VECM also allow us to discriminate the short run and long run Granger causality. The F-test of the explanatory variables indicates the “short-run” causal effects, whereas the “long- run” causal relationship is implied through the significance of the t-test of the error correction term, since it contains long run co-integration  information between the variables.

Impulse Response Function


After estimating VAR, it is important to be able to define its dynamic structure clearly. The impulse response do this by illustrating how a error shock to any endogenous variable filter through the model to affect the other, eventually feeding back to the original variable itself overtime. In the VAR testing the impulse response functions over a horizon of ten months was mapped, since it was necessary to fully reflect reactions.

Forecast Error Variance Decomposition Analysis


Another way of characterising the dynamic behaviour of the model is through variance decomposition. This break - down the variance of the forecast error for each variable into components that can be attributed to each of endogenous variable. The forecast error variance decomposition tells us the proportion of the movements in a sequence due to its “own” shocks versus shocks to the variable.

All the above analysis was done using SPSS 11.5 and MICROFIT packages.

3.5
Limitations of the study
1. The multivariate techniques are often highly data sensitive, particularly when the number of jointly determined variables are large. It is suggested that a sample of 200 or more is often needed if any sensible results are to be obtained. This was one of the limitations of the study since the data were annual series pertaining to a period of 20 years only. 

2. The data collected are from the secondary sources and hence the accuracy of the data is not known.

3. While analysing the pulses cultivation in Tamil Nadu, certain variables like price, cost of cultivation, fertiliser used etc were not included due to the non-availability of time-series secondary data on these variables.

4. Due to non-availability of published and unpublished time-series data on area irrigated under total pulses in different districts, multivariate analysis was restricted to analysing the data for the state alone.

Despite these limitations, the findings are indicative of the trends in this field of study and offer scope for further research in future.

CHAPTER IV

RESULTS & DISCUSSION

The results of the present study are presented and discussed under the following heads:

4.1 Changes in area under cultivation.

4.2 Changes in production of pulses.

4.3  Changes in productivity of pulses.

4.4 Growth performance of pulses.

4.5 Instability in area, production and productivity of pulses.

4.6 Decomposition analysis.

4.7 The rates of growth and instability.

4.8 Determinants of productions.

4.1 Changes in Area under Cultivation

To minimize the effects of fluctuations and to get the normal data, the changes in acreage under cultivation was studied at three points of time, namely triennium ending 1982 – 83, 1990- 91and 1999 – 2000. The analysis was confined to important pulses growing districts namely Salem, Dharmapuri, Coimbatore, Thanjavur, Madurai and Tirunelvelli and the State Table 4.1 presents the information on the changes in area under pulses cultivation in the selected districts and the state during the triennium ending      1982 – 83, 1990 – 91 and 1999 – 2000.

Table 4.1

AREA UNDER PULSES IN THE TRIENNIUM ENDING

1982 – 83, 1990 – 91 AND 1999 – 2000.

	DISTRICTS
	Area under cultivation

In corer hectors 
	Change from 1983 to 91 (%)
	Change from 91 to 2000 (%)

	
	Year Ending 1982 – 83
	Year Ending 1990 – 91
	Year Ending 1999- 2000
	
	

	Salem
	35
	85
	71
	142.86
	-16.47

	Dharmapuri
	65
	92
	77
	41.54
	-16.30

	Coimbatore
	44
	45
	37
	2.27
	-17.78

	Thanjavur
	163
	173
	16
	6.14
	-90.75

	Madurai
	40
	36
	45
	-10.00
	25.00

	Tirunelvelli
	26
	30
	24
	15.39
	-20.00

	State
	568
	765
	641
	34.68
	-16.21



It may be observed from the table that the area under pulses recorded an increase during the period 1983 – 91 in the state and the pulses growing districts expecting Madurai, where the area  under cultivation declined by 10 percent. Among the districts showing a positive growth, Salem recorded a maximum increase of 142.86 percent, followed by Dharmapuri (41.54 percent), Tirunelveli (15.39 percent), Thanjavur (6.14 percent) and Coimbatore (2.27 percent) during the period 1983 – 91. The decadal increase in the state was 34.68 percent during the eighties. However, in the second half of the study period from 1991 – 2000, the area under cultivation declined in all districts and the state expecting Madurai where the rate of increase was 25 percent during the decade. The rate of decline in the area under cultivation was highest in Thanjavur (90.75 percent), followed by Coimbatore  (17.78 percent), Salem (16.47 percent) and Dharmapuri (16.30 percent). The state, as a whole, showed a decline in area under pulses cultivation by 16.21 percent. Erratic monsoon and the prolonged uncertainties surrounding the release of water from reservoirs may be the reason for the decline in the area under pulses cultivation in the districts and the state over the years.

4.2 Changes in pulses production

  
Like area under cultivation, pulses production has also shown a mixed trend. The production of pulses which was 201000 tonnes in 1980 – 81 reached a peak level of 359930 tonned in 1990 -91, but since then there has been a fall in production to touch low level of 290790 tonnes 1999-2000. Table 4.2 presents the changes in pulses production in selected districts and Tamilnadu during the triennium ending 1982 – 83, 1990 – 91 and 1999 – 2000. 

Table 4.2

PULSES PRODUCTION IN THE TRIENNIUM ENDING 1982 – 83 TO 1999 -2000

	Districts
	Production in 000’s tones in year ending
	Change from 1983 – 91 (%)
	Change from 1999-2000 (%)

	
	1982-83
	1990-91
	1999-2000
	
	

	Salem
	18
	35
	41
	94.44
	17.14

	Dharmapuri
	23
	40
	35
	42.50
	-12.50

	Coimbatore
	17
	15
	15
	-13.33
	0.00

	Thanjavur
	39
	65
	5
	66.67
	-92.31

	Madurai
	35
	12
	5
	-65.71
	-58.33

	Tirunelvelli
	13
	12
	9
	-7.69
	-25.00

	State
	298
	314
	280
	5.37
	-10.83



The pulses production had recorded an increase in Salem, Dharmapuri, Thanjavur and State in the early period (1983 – 91) with sharp increase being noticed in Salem (94.44 percent) followed by Thanjavur (66.67 percent) and Dharmapuri (42.5 percent). The State registered a growth 5.37 percent during the same period. However, the remaining districts like Coimbatore, Madurai and Tirunelvelli recorded a decline in production, with Madurai registering a sharp decline of 65.71 percent. In the latter period ( 1991 – 2000) there was a reversal of trend with Madurai, registering a positive growth 17.14 percent and Coimbatore showing no change in production , while all the districts and the State  registering a sharp decline in the production of pulses. The fall in production, was maximum in Thanjavur (92.31 percent) and Madurai (58.33 percent). The State witnessed a decline in production by 10.83 percent during the same period. Thus, there had been significant fluctuations in pulses production in the selected districts and the state during the study period, which can be attribute to erratic monsoon, and inadequate irrigation facilities in the state.

4.3 Changes in the productivity of pulses 


The growth performance in any crop during a given period is better judged from yield performance rather than that obtained thorough either   area or production changes. Table 4.3 shows the productivity of pulses in the selected districts and the state during the study period.

Table 4.3

PRODUCTION OFPULSE FOR THE TRIENNIUM ENDING      
1982 – 83, 1990 – 91 AND 1999 -2000

	Districts
	Productivity (in Kgs/hectare) in Year ending 
	Change from 1983 – 91 (%)
	Change from 1999-2000 (%)

	
	1982-83
	1990-91
	1999-2000
	
	

	Salem
	554
	411
	579
	-25.81
	40.88

	Dharmapuri
	422
	419
	464
	-0.71
	10.74

	Coimbatore
	457
	329
	394
	-28.01
	19.76

	Thanjavur
	267
	374
	339
	40.08
	-9.36

	Madurai
	684
	330
	382
	-14.06
	15.76

	Tirunelvelli
	269
	360
	369
	33.83
	2.50

	State
	519
	408
	436
	-21.39
	6.86



The productivity of pulses showed a mixed trend during the study period. The early period  (1983 – 91) registered a positive growth in Thanjavur ( 40.08 percent) and Tirunelvelli ( 33.83 percent), while in all the remaining districts there was  a decline in productivity of pulses, with Salem recording a maximum decline of 25.81 percent Similarly , the State also witnessed a decline in productivity by 21.39 percent. However in the subsequent period expecting Thanjavur, all the remaining districts and the state showed an upward growth in productivity,  with Salem experiencing nearly 41 percent increase in productivity. The other districts experienced an increase in productivity varying from a low level of 2.5 percent in Tirunelveli to 19.76 percent in Coimbatore. The state recorded a positive annual growth of 6.86 percent in the latter period. Thus, despite a fall in area and production of pulses, there had been a significant increase in productivity of pulses in the latter period (1981 – 2000) in the State and the districts expecting Thanjavur. In Thanjavur, the decline in area production and productivity of pulses in the 90’s can be attributed to the inadequacy of irrigation facilities and the failure of monsoon in the districts in the nineties. 

4.4 GROWTH PERFORMANCE OF PULSES 

An effort has also been made to study the growth rate in area, production and productivity of pulses in the selected districts and the state. For comparative analysis the entire period of study 1980 -81 to 1999 – 2000 was divided into two sub-periods. Period I from 1980 – 81 to 189- 90 and Period II from 1990 – 91 to 1999 -2000 Table 4.4 presents the annual growth rate in area, production and productivity of pulses during the sub periods and the study period.

TABLE 4.4
ANNUAL GROWTH RATE IN AREA, PRODUCTION AND PRODUCTIVITY DURING SUB PERIODS AND THE STUDY PERIOD

(in Percentage)
	Districts
	Area Under Cultivation
	Production
	Productivity in percentage

	
	Period I 1980 – 81 to 1989 – 90
	Period II 1990- 91 to 1999 – 2000
	Study period 1980 – 81 to 1999 -2000
	Period I 1980- 81 to 1989- 90
	Period II 1991 – 92 to 1999 – 2000
	Study Period 1980 – 81 to 1999 -2000
	Period I 1980 -81 to 1989- 90
	Period II 1980 – 91 to 1999 – 2000
	Study Period 1980 – 81 to 1999 - 2000

	Salem
	30..55***
	-2.1473
	8.767***
	26..37***
	3.33
	9.42***
	-4.43
	8.55***
	-0.67

	Dharmapuri
	4.6565
	-11.92 *
	2.637
	10.55
	-17.08**
	5.90*
	4.93
	-5.80
	2.45

	Coimbatore
	2.9881
	-1.563
	-2.95
	-1.55
	-3.95
	-4.27**
	-4.43
	-2.91
	-2.81

	Thanjavur
	2.71
	-51.82**
	27. 52***
	20.76
	-49.64***
	-26.32***
	17.33
	3.47
	1.90

	Madurai
	-11.51
	5.19
	-1.00
	-27.15**
	 -25.42***
	-19.45***
	-3.18
	16.84
	-0.92

	Tirunelvelli
	-2.15
	-18.46
	-5.39
	-9.89
	-12.99
	 -7.24*
	7.97
	-14.92*
	-2.46*

	State
	7.38***
	5.59
	2.81
	7.17
	7.42 **
	1.35
	-1.78
	-4.27
	0.28


Note: *** Significant at 1 percent level, 
 ** Significant at 5 percent level, 
   * Significant at 10 percent level  

Area:  

In Tamilnadu the area under pulses showed a positive growth of 2.81 percent during the study period, However, it was comparatively higher during period I when it witnessed a growth 7.38 percent which was statistically significant at 1 percent level and the growth rate in area declined to 5.59 percent in period II District wise, Salem witnessed a positive growth in pulses area (8.77 percent) during the study period which was statistically significant at 1 percent level. However, the growth rate obtained in period I was much higher (30.55 percent) and statistically significant at 1 percent level. But period II showed a declining trend in the area under cultivation by registering a fall of 2.15 percent. Similar trend was also noticed in Dharmapuri district, with the area growth rate being higher during period I (4.66 percent) and which declined  to 11.92 percent during period II. But taking the entire period, the area under cultivation increased by 2.64 percent.

In Coimbatore and Thanjavur district, there was positive growth in area under cultivation during period I but the subsequent period there was a decline in the area under pulses with Thanjavur showing a decline of 51.82 percent, which was statistically significant at 1 percent level. Taking the entire period of study, both the districts showed a decline in area under cultivation with Thanjavur witnessing a significant negative growth of 27.52 percent per annum. In Madurai , there was a fall in area under cultivation in period I (-11.51 percent), but in the subsequent period there was a positive growth of 5.19 percent was recorded and there was  marginal fall of 1 percent during the entire period of study Tirunellvelli was the only district, which registered a negative growth in all the three periods with the rate of decline being much higher in period II (-18.46 percent) when compared to period I (2.15 percent). The overall decline in area under cultivation was 5.39 percent during the study period. 

 Production 


In Tamilnadu, the annual growth rate in pulses production was 1.35 percent during the study period. Sub period analysis revealed that the growth rate of production increased from 7.17 percent in period I to 7.42 percent in Period II which was statistically significant at 5 percent level. The analysis of the selected districts reveals that in Salem and Dharmapuri districts there was significant acceleration in the production of pulses , with Salem registering a higher rate of growth.(9.42 percent significant at 1 percent level) when compared to that of Dharmapuri (5.9 percent significant at 10 percent level) during the study period. Further Salem was the only district which showed a positive growth in production during all the three periods.


Coimbatore, Madurai and Tirunelveli districts had the rare distinction of registering a decelerating trend in all the three period. The production growth rate in Coimbatore which was –1.55 percent in Period I declined further to 3.95 percent in period II, and registering a significant overall decline of 4.27 percent, during the study period. In Madurai district though the production of pulses registered a significant decelerating trend in all the periods, the rate of decline fell from 27.15 percent in period I to 25.42 percent in period II and the over – all period registered a fall in pulses production by 19.45 percent with probability significant at 1 percent level. In Tirunelveli, however, the rate of decline was higher in period II (12.99 percent) when compared to that of period I resulting in an average decline of 7.24 percent during the overall period, which was found to be significant at 5 percent level. In Thanjavur pulses production showed an upward trend in period I but in period II the production declined by 49.64 percent, which was found to be significant at 1 percent level.  The overall period witnessed average decline in pulses production by 26.32 percent which was found to be significant at 1 percent, Erratic monsoon and inadequacy of irrigation facilities may have caused a deceleration in area and production of pulses in Thanjavur district.

PRODUCTIVITY


The productivity of pulses in Tamilnadu witnessed a marginal increase of 0.28 percent during the study period. However, the decadal growth rates revealed that productivity of pulses recorded a negative growth in both sub – periods with the rate of decline in period II (-4.27 percent) being higher than the rate of decline in period I (-1.78 percent) . Further the trend values for yield of pulses in Tamilnadu were found to be statistically non – significant. 


District - wise analysis reveals that expecting Dharmapuri and Thanjavur districts, in all the other districts the yield of pulses registered a negative growth with a maximum decline been noted in Coimbatore (-2.81 percent), followed by Tirunelveli (-2.46 percent), Madurai (-0.92 Percent) and Salem (-2.45 percent) In Dharmapuri the yield of pulses registered an annual rate of growth 2.45 percent, while in Thanjavur it was 1.9 percent during the study period. The trend values of yield of pulses in all districts were found to be statistically non – significant expecting   in Tirunelvelli were the negative growth was found to be significant at 10 percent level. 

Period –wise analysis reveals that Thanjavur was the only district which registered a positive growth in both sub-periods. However, it is worth pointing out that the increase in yield was much lower in period II (23.47 percent) when compared to period I (17.33 percent), Salem, Coimbatore and Madurai districts showed a negative trend in period I, while Dharmapuri and Tirunelvelli registered a positive growth. However in period II Madurai and Salem registered a positive growth in yield, with Madurai registering a significant  growth of 8.55 percent, while all the remaining districts witnessed a negative trend in yield of pulses with Tirunelvelli showing a significant decline of 14.92 percent.

The decline in the yield of pulses in Tamilnadu may be attributed to shift of superior irrigated land from pulses crops to relatively more profitable cereals and bringing more of the marginal / sub marginal land under pulses, Thus it becomes quite evident that there had been stagnation in pulses production during the last decade in Tamilnadu.

4.5 INSTABILITY IN AREA, YIELD AND PRODUCTION OFPULSE


The agricultural performance of a district / state during any given time period is measured not only from the point of view of increase in area, production and yield but also in the extent of fluctuations taking place in the area, production and yield rate of any crop. Hence, an attempt was made to study the degree of instability in area, production and productivity of pulses in the selected districts and the state during the study period (1980 – 2000 )by estimating Coppock’s instability index and results are shown  in Table 4.5 below.

Table 4.5

INSTABILITY IN AREA PRODUCTION AND PRODUCTIVITY OFPULSE DURING 1980 – 2000



 (In Percentage)

	Districts
	Area
	Production
	Productivity             

	Salem
	37.89
	33.73
	26.22

	Dharmapuri
	52.67
	58.44
	36.59

	Coimbatore
	51.14
	27.60
	39.33

	Thanjavur
	136.65
	83.50
	53.98

	Madurai
	170.44
	101.38
	45.23

	Tirunelvelli
	81.54
	95.76
	54.28

	State
	25.43
	41.25
	41.62



It can be observed from the table that at the State level, yield of pulses showed a higher variations (41.62 percent) when compared to variations in area               (25.43 percent) and production (41.25 percent). This implies that whatever increase in the production of pulses were due to the stability in area expansion and whatever fluctuation in production of pulses were due to instability in yield levels. This calls for an immediate step to reduce the instability in productivity of pulses on different fronts.


District wise, Madurai recorded the maximum instability in area (170.44 percent) and Salem the lowest instability of 37.89 percent. The other districts showing maximum instability were Thanjavur (136.65 percent) and Tirunelvelli (81.54 percent). It is interesting to note here that all the districts showed instability in area which was much higher than the State average of 25.43 percent. Again, the instability in production was maximum in Madurai (161.38 percent) and lowest variation was seen in Coimbatore district (27.60 percent). Like Coimbatore, Salem district also registered a lower variability of 33.73 percent, which was lower than the State average of 41.25 percent.  


The instability in productivity was maximum in Tirunelvelli (54.28 percent) and lowest in Salem (26.22 percent). The districts of Salem (26.22 percent), Dharmapuri (36.59 percent) and Coimbatore (39.33 percent) showed a lower variations when compared to the state average of 41.62 percent, while in the other remaining districts, the variability was higher than the State average. An overall view of the instability measures for pulses crops in major growing districts and the state as a whole reveals that the contribution of area to production was more evident that the yield though in certain districts yield did have impact  on production.

4.6. Decomposition Analysis


The production of any crop can be increased by increasing either area or yield of crop or both. In order to estimate the relative contribution of area, yield and their interaction to the growth of output of pulses during the period of study, decomposition analysis was attempted and the results are presented in Table 4.6 below.

Table 4.6

CONTRIBUTION OF AREA, PRODUCTIVITY AND THEIR INTERACTION TOWARDS INCREASING PRODUCTION 

                                                  (in percentage)

	Districts
	Area effect
	Yield effect
	Interaction effects  ( in percentage)

	Salem
	92.13
	4.04
	3.83

	Dharmapuri
	61.03
	32.90
	6.07

	Coimbatore
	57.85
	50.13
	-7.98

	Thanjavur
	103.03
	-30.81
	27.78

	Madurai
	104.92
	-4.37
	-0.55

	Tirunelvelli
	-28.89
	139.63
	-10.74

	State
	-247.37
	307.81
	39.56



The decomposition of production into sources of variation for the state revealed  that yield effect (307.81 percent) was the major factor contributing to the increase in production and that it was more than offset the negative area effect (‑247.37 percent). The interaction of area with yield resulted in an increase in pulses production by 39.56 percent. At the district   level area effect emerged to be the single most important factor explaining the variation in production expect in the case of Tirunelveli, where yield effect emerged to be a significant factor explaining variation in production. Thus the decomposition analysis revealed that, during the study period, the area emerged as the dominating factor in most of the districts expecting in Tirunelvelli and State as a whole, where productivity emerged to be a dominating factor explaining variation in production.

4.7 RATE OF GROWTH AND INSTABILITY   


In order to access the relationship between growth and instability in production of pulses crops a matrix of districts on the basis of growth and instability was prepared and the districts was cross - classified on the basis of rate of growth and instability recorded during the study period 1980-81 to 1999 -2000 as shown in Table 4.7.

                                                          Table 4.7

CLASSIFICATION OF DISTRICTS ON THE BASIS OF THE LEVEL OF INSTABILITY AND GROWTH RATE IN PRODUCTION ACHIEVED DURING THE STUDY PERIOD. 

(In percent)

	Instability
	Annual Growth Rate

	
	5 % and Above
	1 % to 5 %
	Less than 1 %

	Less than 25 %
	-
	-
	-

	25 % to 50 %
	Salem
	-
	Coimbatore

	Above 50 %
	Dharmapuri
	-
	Thanjavur, Madurai, Tirunelvelli



It may be worth mentioning that the growth is necessary condition for the success of agriculture in any region; however instability without growth does not have any meaning. The declining instability along with increasing growth in agricultural production would be an ideal situation, which has been observed for Salem district alone. In Dharmapuri district through a high growth rate in production was recorded, the instability in production was also high. In other remaining districts, not only was decelerating trend noticed in pulses production, instability in production was also equally higher. Hence, through technological improvement, the productivity induced growth need to be stabilized.  

4.8. DETERMINANTS OF PRODUCTION 


Keeping in view the importance of pulses production, an attempt was made to analyse the impact of various factors on pulses production in order to generate information which would be helpful in reorienting the programs and priorities of pulses development programme so as to achieve higher rates of growth. In the present analysis, the usually employed production function of Cobb - Douglas type (double log)  was fitted to the time series data from 1980-81 to 1999-2000. The annual production of pulses (Y1) was  considered  as dependent variable and area under pulses (X1), area irrigated under pulses (X2) and annual rainfall (X3) as independent  variables. The model does not consider other factors due to non – availability of data and due to problems in quantification. Further, model was fitted only to the data for the state as district - wise analysis could not be attempted due to non – availability of data.

UNIT ROOT TEST:    



The preliminary step that has to be taken before analyzing the impact of the variables on production of pulses is to test the data for the prevalence of the stationarity. The standard procedure for determining the stationary property of the variables was the application of augmented Dickey – Fuller (ADF) test which required regressing  Yt on a constant a time trend Yt-1 and several lags of dependent variable  to render the disturbance term white noise. Table 4.8 presents the augmented Dickey Fuller (ADF) test for production of pulses (Y), area under cultivation (X1), area irrigated under pulses (X2) and annual rainfall (X3) in their first differences of the natural logarithm of each series.

TABLE 4.8
RESULTS OF AUGMENTED DICKEY FULLER TEST

	S.No.
	Variables
	ADF Test Statistics

	1.
	Production of pulses (Y1)
	- 4.6619 **

	2.
	Area under pulses Cultivation
	- 4.5272 **

	3.
	Area irrigated under pulses (X2)
	- 2.4625

	4.
	Annual rain fall (X3)
	- 0.58662


Note:
** Significant at 5 percent level 

Critical value for 5% level = - 3.0401

The computed ADF statistics revealed that the variables such as production of pulses (Y1) and area under pulses cultivation (X1) were stationary of Order I (o). The first difference was enough to accept the stationarity at 5 percent level. The other variables like area irrigated under pulses (X2) and annual rainfall (X3) failed to reject the null hypothecs of the presence of unit roots against the alternate hypothesis of the presence of the stationarity.


Since these variables were not stationary the presence of co-integration between them was expected. Hence, it was felt necessary to test for the possibility of              co- integration among these variables with respect to the dependent variable.

CO – INTEGRATION TEST

To test for and estimate co integrating relationship in the study, Johansen’s (1988) and Johansen’s and  Juselius (1996)  maximum likelihood test procedure was adopted. This procedure gave two likelihood ratio tests for the number of co integrating vectors namely.

1. The Maximal eigen value test; and

2. The Trace test

MAXIMAL EIGEN VALUE TEST :


The maximal eigen value test is used to decide the rank of the co-integrating vectors by testing the null hypothesis that there are at least ‘r’ co integrating vectors against the alternative hypothesis that the are r+1 vectors. The results for the number of ranks for co integrating vector is given in Table 4.9

Table  4.9

CO INTEGRATION  LR TEST BASED ON MAXIMAL EIGEN VALUE OF THE STOCHASTIC MATRIX

	Null Hypothesis
	Alternative Hypothesis
	Statistics 
	95% critical value
	90% critical values
	Eigen value

	r= 0
	r = 1
	24.8320
	21.1200
	19.0200
	0.72936

	r<=1
	r =2
	4.1090
	14.8800
	12.9800
	0.19448

	r<=2
	r=3
	2.1641
	8.0700
	6.5000
	0.10765


The analysis confirmed the presence of one co integrating vector, due to the significance of the statistics at both 95 percent  and 90 percent levels.

TRACE TEST :


The trace testt was used with the alternative hypothesis that the number of co integrating vectors is equal to or less than r +1. The results are displayed in Table 4.10.

TABLE 4.10
CO INTEGRATION LR TEST BASED ON THE TRACE OF THE STOCHASTIC MATRIX

	Null Hypothesis
	Alternative Hypothesis
	Statistics 
	95% critical value
	90 % critical value

	r= 0
	r >= 1
	31.1051
	31.5400
	28.7800

	r<=1
	r >=2
	6.2731
	17.8600
	15.7500

	r<=1
	r>=3
	2.1641
	8.0700
	6.500



The  trace test also confirmed the presence of one co integrating vector based on the critical values at 95 percent and 90 percent level. Thus, based on maximal eigen value and trace test the number of co – integrating  vector (r) was taken to  be r> =1. Further based on Akaike information criterion, Schwarz Bayesian criterion, Hannan – Quinn criterion and the likelihood ratio test it was found that lag length of one was optimal.

VECTOR ERROR – CORRECTION MODEL (VECM)


After having established the cointegration  among the variables, the relevant error corrections term obtained from the cointegrating regression was included in the model to avoid the problem of misspecification (Granger, 1988). The purpose of VECM  is to focus on the short – run dynamics while making them consistent with long – run solution. The Error Correction Model (ECM) was estimated by OLS based on Cointegrating VAR (1). Table 4.11 shows the estimated co - efficients of the VAR Model.

TABLE 4.11
RESULTS OF THE  ERROR – CORRECTION  MODEL
	Independent Variables
	Regression Co – efficient
	Standard error
	T – Ratios

	Constant
	3.7811
	4.1639
	0.90806

	Ecml (-1)
	2.9992
	0.7619
	3.9364 **

	Area under cultivation (X1)
	0.4265
	0.22836
	1.8676

	R2
	0.58155
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R2
	0.52925

	Standard error of regrission 
	0.7619

	F – Ratio
	11.11.83**

	D – W staticitis 
	1.5061


Note : ** denotes significant  at one percent level 

The error correction terms of  the VAR Model was of the form :

ecml(-1) = - 032835 * Y1 + 0.12332 * X2 – .10133 * X3


The R2 value of 0.58144 indicates that about 58 percent of the variation in the dependent variable Y1 (Pulses production)  was explained by the variables in the VAR model. The F – value of the model was also significant at  1percent level. The DW statistics of 1.5061 showed that there was no presence of residual serial correlation at 5 percent level. The estimated co efficient of the ecml(-1) was found to be positive and  signification at 1 percent implying that both area under irrigation         ( X2 ) and actual rainfall ( X3) were significantly influencing the production of pulses. Hence an increase in area irrigated and favourable rainfall would cause an increase in pulses production in the state. Surprisingly, the regression coefficient of area under cultivation (X1) was positive but not significant. This was probably due to the fact that effect of this variable might have been distributed among other two variables. Besides, the increase in acreage might not be a necessary condition for increasing pulses production in the state. To sum up, among all the variables, irrigated  area and actual rainfall  emerged to be the most important  factors in bringing about an increase in pulses production in the state. Hence, through liberal assistance to farmers for creating irrigation  structure in their areas and a favourable monsoon would help in increasing the intensity of  cropping and ultimately the gross cropped area.

INNOVATION ACCOUNTING


The impulse response and variance decomposition together are called in innovation accounting, has been used to examine the long – run movements among the variables.      

IMPULSE RESPONSE FUNCTION 


To test the direct effect of the variables on pulses production, the study examined the  orthogonalised impulse response function of VAR model  by  shocking the pulses production by one positive standard error. In the VAR testing, the study mapped the impulse response functions over a horizon of 10 as it felt that it would capture all reactions. The results of the orthogonalised impulses response(s) to one standard error shock in the equation for pulses production is shown in Table 4.12.

TABLE 4.12

ORTHOGANALIZED IMPULSE RESPONSE (S) TO ONE STANDARD ERROR SHOCK IN THE EQUATION FOR PULSES PRODUCTION

	Horizon
	Y1
	X1
	X2
	X4

	0

1

2

3

4

5

6

7

8

9

10
	0.93976

0.35873

0.49998

0.46564

0.47399

0.47196

0.47245

0.47233

0.47236

0.43236

0.43236
	0.69849

1.0897

0.99460

1.0177

1.0121

1.0135

1.0131

1.0132

1.0132

1.0132

1.0132
	· .048289

· .0066345

· .016761

· 0.014299

· .014898

· .014752

· .014788

· .014779

· .014781

· .014780

· .014781
	0.64847

0.42397

0.47855

0.46528

0.46772

0.46791

0.46786

0.46788

0.46788

0.46787

0.46787



The table shows  the values of impulses response function, which are dynamic multipliers. The results indicate that pulses production at ‘o’ horizon had a positive impact on itself. However, an innovation on pulses production led to an initial decline  in the  first  horizon. But in the  second horizon, these was an upward swing in production to touch a peak level of 49.998 percent. In the third horizon, there was once again fall in production. This up-swing and down-swing continued till the sixth horizon and then the variable started covering towards the equilibrium. This can be clearly seen in Graph I

GRAPH – I
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An innovation in pulses  production showed a positive response in area irrigated. Initially, it increased from 69.84 percent in ‘o’ horizon to 108.97 percent in horizon 1. But in the subsequent, horizon, it declined to 99.46 percent. Since then there was mild fluctuations  in the variable, which continued till seventh horizon and finally, stabilized around 101.32 percent. This is depicted in Graph II.
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An innovation is pulses production caused a negative impact on actual rainfall, which declined from – 4.82 percent in horizon ‘o’ to touch a low level of          –1 .68 percent in horizon 2. But since then, it showed an upward trend in the third  horizon, followed by variations in the fourth and fifth horizons and  finally stabilized around –1.48 percent. This is depicted in Graph III   
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Initially in the horizon O, the response of area under cultivation was 64.85 percent which fell to 42.40 percent in horizon 1. But in the second horizon it increased to 47.86 percent. There was mild fluctuations the variable starting from third to eight horizons and finally stabilizing around 46.79 percent This can be seen clearly form Graph IV.
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VARIANCE DECOMPOSITION 


The variance decomposition analysis provides a decomposition of the forecasted errors of the variable in  the VAR model at different horizon. Here also a period of 10 years was selected since it was felt that the variance decomposition would coverage at this horizon. The variance decomposition corresponding to VAR model is shown in Table 4.13

Table 4.13.
ORTHOGONALIZED FORECAST ERROR VARIANCE DECOMPOSITION FOR VARIABLE Y1

	Horizon
	Y1
	X2
	X3
	X1

	0

1

2

3

4

5

6

7

8

9

10
	1.0000

.84620

.81351

.78221

.76273

.74794

.73673

.72785

.72066

.71472

.70972
	0.00

.09889

.11919

.13919

.15164

.16109

.16826

.17393

.17853

.18253

.18552
	0.00

.019231

.023319

.027233

.029669

.031518

.032920

.034030

.034929

.035672

.036297


	0.00

.036273

.043983

.051366

.055961

.059448

.062092

.064187

.065882

.067284

.068462



The analysis of the error terms indicates that pulses production which explained 85 percent of the variance in horizon 1 showed a continuous decline over the year to touch a low level 71 percent in horizon 10. The area irrigated emerged as the single most important variable in explaining forecasted errors by accounting for a majority of variance from the shocks. The percentage of variation explained by this variable increased from 9.83 percent in horizon 1 to 18.55 percent in horizon 10. The variable actual rainfall also showed a positive sign, with its contribution in explaining the variance in pulses production increasing from 1.92 percent in horizon one to 3.63 percent in horizon 10. The influence of area under cultivation was 3.63 percent in horizon 1, which increased to 6.85 percent in horizon 10. From the foregoing analysis of impulse response and variance decomposition reveals that though all the three variables namely area, irrigation and rainfall did have an impact on pulse production, irrigation alone emerged as the most important factor contributing to increased production. Hence by investing in irrigation, the production of pulses can be increased in Tamil Nadu.   

Chapter V

SUMMARY AND CONCLUSIONS


Pulses being the important and cheapest source of protein, form a vital component in the diet of Indian people. But its production and productivity are yet to make any  breakthrough. This is borne out by the fact that the production of pulses has remained almost stagnant during the last three decades and productivity has been veering round 500 kg per hectare, which is indeed quite low. The already tight supply position is further accentuated by the ever increasing population, causing a significant fall in the percapita availability of pulses from 61 gms per day in 1951 to less than 40 gms per day in 1991 as against the FAO recommended norm of 85 gms per day. The position of pulses in Tamil Nadu is no better. The year-to-year fluctuations in pulses production has adversely affected the employment and income distribution and hampered the economic growth in  the state. Therefore, suitable corrective measures for stabilising the production becomes necessary. In the present study, an attempt has been made to analyse the progress and performance of pulse crops in certain selected districts and the state.

The specific objectives of the study are:

1. to assess the area, production and productivity changes in total pulses in selected districts and the state during the study period;

2. to estimate the growth rates in area, production and productivity of pulses during the study period;

3. to measure the extent of instability in pulses cultivation and its relation to growth;

4. to study the acreage and yield behaviour of pulses; and

5. to identify the factors causing variability  in the production of pulses.

In the course of the study, the following hypotheses were examined:

1. There has been significant decleration in the area, production and productivity of pulses during the period of study.

2. Yield induced instability was more pronounced when compared to area and production.

3. Production of pulses was more responsive to yield than area.

4. Area under cultivation, area irrigated and rainfall significantly influenced the production of pulses.

The study was based entirely on secondary data. District-wise yearly data on area, production, productivity and other details of pulse crops were compiled from the records of Directorate of Economics and Statistics, Government of Tamil Nadu and other reports like Agricultural Statistics, Season and Crop Reports, Tamil Nadu, An Economic Appraisal and other reports. The period of study was confined to a total duration of 20 years from 1980-1981 to 1999-2000. For the purpose of comparison the period was analysed as a whole as well as by subdividing it into 2 groups, viz., Period I from 1980-81 to 1989-90 and Period II from 1990-91 to 1999-2000. Data compiled was tabulated and analysed by using the following analytical tools like relative change, exponential function, Decomposition analysis, Coppock’s instability index and multivariate time series analysis which included augmented Dickey-Fuller Test, Co-integration Test, Vector Error Correction Model, Impulse Response and Variance Decomposition Analysis.


The major findings of the study are summarised below:

· The area under pulse cultivation had shown substantial decline in the state and               all the important pulse growing districts excepting Madurai during the nineties. Erratic monsoon and uncertainties surrounding the release of water from reservoirs may be the reason for the decline in area under cultivation in the districts and state during this period.

· Pulses production had shown significant fluctuations in Tamil Nadu during the study period. In the eighties there was sharp increase in pulses production in Salem, Dharmapuri, Thanjavur and the State. However, there was reversal trend in the nineties with Thanjavur and the state registering a substantial decline in production during this period. Like area, decline in production of pulses in the districts and the state can be attributed to erratic monsoon and inadequate irrigation facilities in the state.

· Unlike area and production of pulses, the productivity showed a mixed trend with the earlier period (eighties) showing decline in productivity in most of the districts and the state, while the latter period (nineties) showed a positive trend in all the districts and the state excepting Thanjavur where the productivity had declined by 9.36 percent.

· Among the selected districts, Thanjavur was the only districts where there had been significant fall in area, production and productivity of pulses in the nineties. Monsoon failure and uncertainties surrounding water release from reservoirs may be the reason for the poor performance of pulses crops in this district.

· Analysis of compound annual growth rate in area during the study period indicated a significant positive growth in area in Madurai (8.77 percent) followed by a positive but not a significant growth in Dharmapuri (2.64 per cent) and the state (2.81 percent). In all the remaining districts, there was a negative trend, with Thanjavur district recording a significant decline of 27.52 percent. The sub-period analysis indicated there was a decline in area under pulses from Period I to Period II in Salem, Dharmapuri, Coimbatore and Thanjavur. However, in Madurai, the area under cultivation increased from      -11.51 percent in period I to 5.19 percent in period II while in Tirunelveli the area under cultivation declined continuously over the specified sub-periods.

· Production growth rates of pulses was positive in Salem and state during the study period and sub-periods under study. In other districts like Coimbatore, Thanjavur, Madurai and Tirunelveli, significant deceleration was noticed, with Thanjavur registering a maximum decline of 26.32 percent.
Dharmapuri district recorded a positive growth in production during the study period (5.9 percent), but the sub-period analysis showed that there was a significant decline in production in period II when compared to period I.

· The district-wise analysis of productivity growth-rate of pulses reveals that excepting Dharmapuri and Thanjavur districts in all the other districts, the yield of pulses registered a negative growth, with the rate of decline varying from as low as -0.92 percent (in Madurai) to a maximum of -2.81 percent (in Coimbatore). However, the productivity growth was positive in Dharmapuri (2.45 percent), Thanjavur (1.90 percent) and the State (0.28 percent). The decline in the yield of pulses in Tamil Nadu may be attributed to shift of superior irrigated land from pulse crops to relatively more profitable cereals and bringing more of the marginal and sub-marginal land under pulses. Thus, the pulses production in Tamil Nadu was stagnant during the study period. 

· The study of instability indicated that instability was more pronounced for production (41.25 percent) and productivity (41.62 percent) when compared to area under cultivation (25.43 percent) for the state during the study period. This implies that whatever increase in the production of pulses was due to the stability in area expansion and whatever fluctuations in production of pulses were due to instability in yield levels.

· District wise, area instability was maximum in Madurai (170.44 percent) and lowest in Salem (37.89 percent). Instability in production was highest in Madurai (101.38 percent) and the lowest in Coimbatore (27.60 percent) and instability in yield was maximum in Tirunelveli (54.28 percent) and least in Salem (26.22 percent). Thus, in all the major pulse growing districts and the state, the contribution of area to production was more evident than the yield, though in certain districts yield did have an impact on production.

· The decomposition analysis revealed that the during the study period area component emerged as the dominating factor in most of the districts, excepting in Tirunelveli and the state, where yield emerged as the dominating factor in explaining variations in production.

· An effort was also made to study the relationship between production growth and instability of total pulses and it was found that increasing growth coupled with declining instability was noticed for Salem district alone. In Dharmapuri district though a high growth rate in production was observed, the instability in production was also quite high. In other remaining districts, not only was decelerating trend noticed in pulses production, instability in production was equally higher. Hence, there is a need for stabilising productivity induced growth through technological improvement.

· The determinants of pulses production was analysed for the state by fitting a Cobb-Douglas type of production function. The data was tested for stationarity by applying ADF test and it was found that production of pulses and area under pulses cultivation were stationary while area  irrigated and annual rainfall were non-stationery. The co-integration analysis gave the number of co-integrating vector to be 1 which was also confirmed by the trace test. 

· The Vector Error Correction Model (VECM) fitted to the data revealed that among the variables analysed irrigated area and actual rainfall were significantly influencing the production of pulses, while the regression co-efficient of area under cultivation was positive but not significant. This was probably due to the fact that effect of this variable might have been distributed among other variables. Hence, though liberal assistance to farmers for creating irrigation structure in their areas would help in increasing the intensity of cropping and ultimately gross cropped area.

· The impulse response and variance decomposition analysis also confirmed the findings of VECM by observing that though area irrigated and rainfall did have an impact on production of pulses, irrigation emerged as the principal factor influencing the production of pulses. Hence by investing in irrigation, pulses production can be accelerated.

The foregoing analysis presents a dismal picture of the growth rates in area, production and productivity of pulses in Tamil Nadu during 1980-81 to 1999-2000. The decelerating trend noted in area, production and productivity of pulses in Tamil Nadu suggest diversion of superior irrigated land from pulses to more profitable cereals and other cash crops and allocation of more marginal/ sub-marginal land to pulses. The contribution of different factors to the growth of pulses in each district of the state reveals a mixed trend. In order to ensure increase in production of pulses in the state, the following measures are suggested:

(i) Level of technological adoption should be gradually improved upon through the collaborative efforts of the research and extension for exploiting the existing potential of improved varieties of pulses.

(ii) The farmers should be appraised about the package of improved practices for different pulse crops and arrangements should be made to provide technical guidance at appropriate time.

(iii) The state governments should educate farmers about the merits as also economics of pulses cultivation.

(iv) For improving the productivity of pulses, there is a need to encourage the farmers to use appropriate amounts of inputs like fertilisers, improved seeds, pesticides and water.

(v) To attract the pulse growers, there is an utmost need to fix the procurement price of pulse crops at higher side keeping in view the importance of the crop, its low production and high demand.

(vi) An efficient marketing system should be developed so that   the pulse growers could be able to get the maximum producers share in consumer’s rupee.

(vii) Like other co-operative societies, the formation of pulse grower’s co-operative societies should be promoted so that the pulse growers could be able to get the benefits of the co-operation by way of governmental intervention programmes.

(viii) With the view to combat the losses occurring due to natural calamities, the pulse growers should be assured of compensation through the schemes like crop insurance.
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