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REPORT ON THE ANALYSIS OF DATA OF COST OF CULTIVATION SURVEYS UNDERTAKEN BY THE 

INDIAN SOCIETY OF AGRICULTURAL ECONOMICS

A.Vaidyanathan(

Background

The motivation for initiating this project was to facilitate and encourage wider, more intensive use of data from the Cost of Cultivation Surveys (COCS) for exploring various aspects of the country’s agricultural economy and it dynamics. These surveys are being conducted regularly since 1970-71 in all the major states of the country; farms are selected on the basis of rigorous sampling procedures; information is collected by investigators residing in the selected villages; concepts and formats of data collection are uniform across states; and are comparable across space and time. They seek to get comprehensive, quantitative information of the characteristics of sample farm households in terms of land and livestock holdings, access to different sources of irrigation, cropping patterns, use of material inputs and use of human, animal and mechanical labour, production and marketing disposition of produce as well as the extent and sources of credit for various purposes. What makes these surveys unique is the fact that they collect plot-wise data on the crops grown in different seasons, the specific varieties used, irrigation source, sowing and harvesting dates, details of cultivation operations (including their timing and work inputs), and yields.  Properly used, they can provide us an extraordinarily rich source of material for better understanding of the nature and extent of diversity of agricultural economy, and their dynamics, across regions and across different types of farms and the factors underlying them. Unfortunately this potential has remained largely unutilised.

COCS data have been used more or less exclusively by the Agricultural Prices Commission, and later by the Commission for Agricultural Costs and Prices(CACP), to assess the costs of production of different crops in different regions as one of the factors for deciding the recommendations regarding minimum support and procurement prices. The Directorate of Economics and Statistics (DES), which sponsors and fund the surveys, did not use the data for any analytical studies of growth and technical change and other aspects of agricultural performance. The Universities that conduct the field surveys are required to send the primary data in a prescribed format to the Directorate. Processing of the data was done in the Directorate mostly to meet the CACP’s requirements. The institutions collecting the data were allowed to keep the survey schedules and a copy of the collated data sent to the Directorate. However, they did very little to use the survey material for teaching, for post-graduate theses research or for faculty research. Undoubtedly this reflects, in good part, a lack of appreciation of the potential value of the survey data and a lack of interest in utilising this potential. The few who had an interest was impeded by the fact that the Government considered the data to be very sensitive because they were used in price fixation. Until recently the data were deemed classified. In some cases, in which the institutions conducting depended on their state governments for their funding, the free use of the survey data was impeded when they were considered to weaken the bargaining position of the state in the discussions on price fixation with the CACP. 

The reports of CACP, and latterly Directorate of Economics and Statistics, publish estimates of yields, inputs and unit costs for selected crops at the state level. Access to and use of the primary data for research purposes was not permitted without prior approval of the Directorate. Researchers from both the institutions conducting the surveys and far more so for those outside of them, found it extremely difficult in terms of time and effort to get the necessary clearances. Nevertheless several scholars managed, through patient and persistent efforts and with the help of personal contacts, to get access to and use the data for some centers and some years. Their work, though limited to specific aspects, periods and locations, have demonstrated the value of the COCS data in studying a wide range of issues relating to agriculture. The need for allowing easier and freer access to the data has also long been urged by the user community without much effect. Eventually a special committee headed by Dr. S. R. Sen was appointed to review the matter. They were strongly in favour of removing the restrictions on data access and recommended that, except for the three most recent years, all the data be made freely available to interested researchers. While the Government accepted the recommendation, implementation of the policy has been tardy. 

There are of course practical difficulties arising from the fact that schedules and collated primary data are not maintained in a readily retrievable form. In many cases the material has not preserved properly. Schedules and data files for much of the past years have been destroyed or otherwise irretrievably lost. They are available for the eighties in many but not all centres. (The position in respect of the availability of schedules and data files for the seventies and eighties in different centres, is based on a survey conducted by the Society.). The enormous effort involved in copying the data from the files of the Directorate or the institutions conducting the surveys remained a major deterrent to the researchers. 

Digitisation of the primary data from the schedules would vastly improve the speed of access to potential users besides eliminating duplication of effort in copying the same data sets by different researchers. The Directorate’s initiative to get the primary data digitised regularly every year from 1990-91 is a major and commendable step in this direction. However this does not cover data for the seventies and eighties. A special effort is required to digitise these data. Unfortunately, however, access to the digitised primary data is still not easy or free. Reports of insistence on prior approval of the Directorate before release of data continue. 

It was in this context that the Society conceived of a project to (a) computerise, for as many centres and years as possible, all plot level data relating to crop production and household data in respect of livestock for holdings covered by the COCS; and (b) explore the immense untapped potential of this body of data for a deeper and more definitive understanding of many aspects of India’s agricultural dynamics. 

The General Body of the Society approved of this idea at its Annual Conference and authorised the President to take necessary steps to implement it. The Directorate of Economics and Statistics as well as the Department of Economic Affairs, responded positively to the idea. Thereafter a formal project proposal was prepared. Both agencies approved of the proposal and the Department of Economic Affairs agreed to fund a three-year project under the auspices of the Society. A Steering Committee chaired by the President of the Society was constituted to guide and supervise the project.

Planned work programme

The Society’s Secretariat wrote to all the institutions participating in COCS to enquire whether they had preserved the schedules and compilation sheets for the period before 1990 and whether they would be interested in joining the project. The responses were discouraging: most did not have even compilation sheets (not to mention schedules) in a complete and well preserved form for the seventies and in many cases even the eighties. A great deal of material had been damaged or lost due to poor storage; some even reported having destroyed the papers relating to earlier years for lack of space. Only 8 centres had preserved the data from the entire period and 4 from the early 1980s. Not all of them seemed keen to join the Project. 

Only four (Tamil Nadu Agricultural University, Coimbatore; Kerala University, Thiruvananthapuram; Mahatma Phule Krishi Vidyapeeth, Rahuri, Ahmednagar; and Rajasthan Agricultural University, Udaipur), had preserved the data from the 1970s and showed active interest in working on the project. In December 1996, the Steering Committee selected these 4 centres to begin with. 

The work was to be done in two stages. During the first stage, each selected Centre was expected first to computerise plot-wise data as recorded in the compilation sheets in respect of all sample farms covered by the COCS for the early seventies, late seventies, early eighties and late eighties. Since the Directorate had the data for the early nineties which have already been computerised by the selected Centres under the Cost of Cultivation Scheme, it was decided to use these computerised data for the purpose of analysis. The Directorate, which was represented on the Steering Committee, agreed with the proposal and wrote to the centers to make all the data for selected years available for the project. 

In the second phase, these centres were to validate the computerised data, generate a series of tables and prepare an analytical report focusing on agrarian structure, technology, input use, production and disposition of output. 

The format to be used by the centers for data entry and validation checks adopted in preparing the compilation sheets sent to the Directorate were discussed in two workshops specially organised by the Society. Personnel involved in the conduct of the surveys and researchers from each of these institutions as well as Steering Committee members participated in these workshops. Besides suggesting some changes in format and validation checks to be adopted in computerising the data under the present project, there was detailed discussion of various aspects of structure and change in agriculture and animal husbandry, and their dynamics, which could be explored with the COCS data, the problems which might be encountered and ways in which they could be handled. 

Based on these discussions, participants worked out a rather detailed list of characteristics of agricultural economy to be covered by the research and also spelt out in concrete and specific terms the tables to be generated by all the participating centres. The expectation was that, by implementing this limited programme, we could demonstrate the wide range on issues on which the survey data can throw light and also provide the framework for preparing substantive analytical reports on each of the states. 

Implementation problems

The start of the project was delayed because review of budget estimates and working out modalities for onsite and offsite computerisation took some time.  Three centres (Coimbatore, Rahuri and Thiruvananthapuram) started the work of electronic processing of data from April 1997 and the fourth Centre at Udaipur from November 1997. As work on computerisation progressed the participants confronted several practical problems relating to validation criteria and procedures as well as the getting state level estimates from the sample data. These issues were the subjects of intensive discussion at a second workshop held in March 1998. 

At this workshop special sessions were conducted with the representatives from all the Centres, using the computerised data of the respective Centres to sort out issues relating to validation checks and the problems faced by them in regard to the application of validation programme, crop codes and non-provision of checks for certain crops.  Issues of sampling and ex-post stratification weighting to generate the state-level estimates were also discussed. The Society undertook to get expert assistance in preparing an appropriate software programme and make it available to the centers.

Subsequently, in an effort to expand the coverage of the study, efforts were made to bring in other Centres even though they could not cover all the years envisaged in the original proposal. Andhra Pradesh, Punjab, Orissa, Haryana and Madhya Pradesh were approached. In the first two cases, computerisation and analysis of data was to be restricted to the early eighties and the early nineties. In the remaining three it was proposed that tabulation and analysis be done for the early nineties data for which had already been computerised by them. Of these only the Andhra Pradesh centre came forward to join the project within the budget limits for the work involved. The Punjab centre did not come on board formally, but had subsequently taken up a similar study under the auspices of CACP and made available the report to the Society. The others were not, for various reasons, interested in taking up the study. 

The first four Centres completed validation of the computerised data, specially developed to test for consistency using validation programmes, for all the selected years. In the case of Andhra Pradesh data the Society funded the computerisation of data for the early eighties (1981-82 to 1983-84) and analysis of data for these years and the already computerised data for the early nineties. The coverage in terms of years and number of sample farms for these 5 centres are given below.

Sr.       Name of the Centre
     Years for which data

                                                                     are to be computerized      No. of years            Total No. of                                                      

                                                                      and analysed                                                     sample farms





                                                                        

1.Department of Agricultural
     1971-72 to 1972-73
             11 years
                      5,400

  Economics, Tamil Nadu
     1979-80 to 1984-85

Agricultural University,
     1991-92 to 1993-94

Coimbatore (Tamil Nadu)

2.Department of Agricultural
     1971-72 to 1972-73
             11 years
                     5,300

Economics, Mahatma Phule
     1979-80 to 1983-84

Krishi Vidyapeeth,                                     1991-92 to 1993-94

Rahuri, Dist. Ahmednagar

(Maharashtra)

3.Department of Agricultural
    1970-71 to 1972-73
             12 years
                     5,330

Economics, Rajasthan                                1978-79 to 1980-81

Agricultural University,
    1982-83 to 1984-85

Udaipur (Rajasthan)                                  1990-91 to 1992-93

4. Department of Economics,
    1978-79 to 1981-82
            10 years
                    2,500

University of Kerala,                                 1982-83 to 1984-85

Trivandrum (Kerala)
    1990-91 to 1992-93

5.Department of Agricultural
    1981-82 to 1983-84
              6 years
                   3,200  

Economics, Acharya N.G.
    1990-91 to 1992-93

Ranga Agricultural University,



Rajendranagar, Hyderabad (A.P.)


All the centres have sent the digitised data for all the selected years to the Society, the only exception being Kerala. It must be noted that much of the larger part of the budgets allocated for different centres has been utilised for validation and computerisation. It has produced a body of digitised data ready for use by interested researchers without having to go to the Centres and spend valuable time and resources in repetitive search, cleaning and copying of the data.

The generation of tables and, more so, the analytical reports have however fallen short of expectations. As can be seen from the statement below, only a small fraction of the agreed tabulations have in fact been generated and sent to the Society. None of the centres provided tabulations for the seventies. The years covered for the eighties and nineties are not the same in all cases. The items covered by the tables also vary. All centres except Kerala have sent draft reports based on the tables they have generated. That these are incomplete and inadequate even to get the broad picture of characteristics of agriculture and their changes at the state level, not to speak of the underlying factors and relationships, have been highlighted in the Society’s comments on these drafts as well as those of the Directorate and the Department of Economic Affairs. The expectation that the Centres will take care of these comments in revising their drafts has been belied. 

Scope and content of Tables based on COCS data generated and sent to the Society by participating centers

Centre                                                 Scope and content of tables

Andhra Pradesh             Weighted average estimates, per farm, (overall and by size class                                        

                                       of holdings) of net and gross cropped area, area under different 

                                       crops, irrigated area, material, human, animal and machine 

                                       labour inputs (overall and for major crops; quantity and value (at 

                                       current  prices) of production and disposition of crops and  

                                       livestock produce.

Maharashtra                  Weighted average estimates per farm (overall and by size class

                                      of holdings) of land use, irrigation, net and gross cropped areas, 

                                      quantity and value (at current prices) of seed, manures, fertilisers, 

                                      human and animal labour inputs, output of major crops and all

                                      crops, production and sale of milk and farm business income (at  

                                      current prices). 

Rajasthan                      Weighted average estimates per farm (overall and by size class 

                                     of holdings) of land use, crop intensity, crop pattern, value (at

                                     current prices) of selected farm assets, size and composition of 

                                     animal herd, value (at current prices) of output, inputs and farm

                                     business income of crops and livestock, and utilisation of human

                                     labour, draught animals and tractors.

Tamil Nadu                  Weighted average estimates per farm (overall and by size of

                                     holdings) of land use, irrigation, net and gross cropped areas, 

                                    quantity and value (at current prices) of seed, manures and 

                                    fertiliser, human and animal labour inputs, production of major

                                    crops and sales quantity and value of farm produce (at current

                                    prices). 

Kerala                        Weighted average estimates (overall and by size class) per farm of 

                                   owned and operated land, extent of land leased in and out, extent of 

                                   cultivated and irrigated land, gross cropped area, quantity and value 

                                   (at current prices) 21 crops, quantity of manures and fertilisers, and 

                                   quantum of human and animal labour input. Estimates provided

                                   relate only to the early eighties.

In retrospect, getting reliable agencies to enter the data, and the fact that checking and validation of the entries had to be fitted into the normal activities of the Centres, presented some difficulties. While this resulted in some delays in validation and digitisation of the data sets, this important part of the work was accomplished fairly smoothly. But the problems involved in generating analytical tables turns out to have been seriously under-estimated.

In the first place, the software needed for this purpose was not available. Dr. Ajit Ranade who has been associated with the research project as a technical consultant, has evolved and tested a software programme for generation of weighted means of various characteristics. This software was passed on to the participating centres. But most of them had considerable difficulty in using it. On the basis of the weighting patterns provided by the Centres, Ms. Vijaya Venkatesh in the Society secretariat estimated, with advice from Dr. Ranade, the weighted average for a limited number of characteristics by size class and made them available to the centres. Except Rajasthan, which attempted estimates by zone and size class, again for a limited number of characteristics and prepared a report on that basis, the others did not go beyond the tables generated by Ms. Venkatesh. 

In all these cases, the estimated values of some key characteristics seem prima-facie implausible: For instance in Kerala the estimated average cropping intensity in the early 1980’s ranges between 11 and 18; the irrigation ratio (net) from 25 to 50% both are implausible. Similarly in Maharashtra estimated cropping intensity (ranging between 1.7 and 2.2 in the early 1980’s and 1.4 to 2.3 in the early nineties) are again implausibly high. The corresponding values for irrigation ratio (19 to 21 percent in the first period and 15 to 25 percent in the second) are not only volatile but also suggest little or no increase over the decade. In Rajasthan again the irrigation ratio (25-30 percent in the eighties and 31-37 percent in the nineties) is much higher than official statistics suggest; so are the cropping intensity figures.

One would have expected researchers to check the estimates of holding size, leasing in and out, cropping intensity, irrigation and crop patterns with official figures, to ensure that outputs and inputs are valued at constant prices to permit tracking of changes over time; and to focus on per hectare values rather than per farm values. That the reports do not make any attempt to do so severely limits their usefulness in assessing the structure and change even in the very few characteristics to which the tables and discussion relate. Evidently researchers entrusted with the task of analysis and interpretation did not have the time or the interest in pursuing the substantive issues that were supposed to be addressed on the basis of the data. 

High turnover of researchers assigned to this project in the centres is perhaps one reason for this state of affairs. While turnover is inevitable, one would have thought that the faculty of the centres which generate data of such rich detail and over a long period would have been involved in the survey, interacted with those directly responsible for its conduct, and seen potential of the data as a basis for serious research on numerous important questions bearing on agricultural development. But this did not happen. Nor did the centres bother to revise and expand the scope and content of the reports in the light of queries and comments made by D E &S, the DEA and myself. 

For all these reasons, the output (in terms of processing, analysis and interpretation of the data) from the participating centres fell far short of expectations. Having succeeded in collating coded and digitised primary data for 4-5 states, it was felt that an effort should be made to try and fulfil the original aims of the project to the extent possible. As an originator of the project, I volunteered to undertake this task and my offer to do so was approved by the Executive Committee and the General Body of the Society in 2003. I was authorised by the new President (Dr. S. S. Johl) to hire a research assistant to help the process. It was difficult to find someone competent, interested and willing to devote a few months to work fulltime. Eventually I managed to find one (Ms. Sivagnana Selvi) for about three months. This proved inadequate to organise the data, clean them, generate tabulations and complete the planned analyses. 

The primary data furnished by the centres were in binary form and were far too cumbersome and difficult to generate desired tabulations and cross tabulations and for analyses. The first step therefore was to organise the original data for individual blocks in the survey schedule into an Excel format. We could manage to do this for Andhra Pradesh, Maharashtra, Rajasthan, and Tamil Nadu for most of the years for which the primary data in the original binary form had been received. (We did not attempt this exercise for Kerala. Since the programme for conversion from binary to excel format is spelt out, this can be easily done.) These primary data compilations in excel format indicating column headings and, in several cases, sorted by farm number are now available for ready use by interested researchers. 

The second step was to try and generate as much of the descriptive tables and analyses that were originally envisaged for the selected states. The constraints of time made it necessary to limit our exercise to Andhra Pradesh and Maharashtra  for the early eighties and the early nineties. 

The following are the specific tabulations that have been generated. They are set out in Annexures 6 and 7:

1. Composition of sample households in terms of adult males, adult females and children.

2. Extent of land –overall, irrigated and unirrigated - owned, leased in and leased out, and their use for cultivation.

3. Number of family workers and servants total, adult males, adult females and children for different types of work.

4. Number of hours spent by each category of workers on different activities. 

5. Number of wells of different types and electric and diesel pumps. 

6. Number and composition of animals: cattle and buffaloes used for draught  and milk; their young stock; and  

7. Number of machinery and implements of various types.   

8. Gross area under different crops and seasons - overall, unirrigated, and irrigated by different sources. 

9. Mean yields per hectare of different crops under unirrigated conditions and under different sources of irrigation

10. Production, consumption, processing and sale of milk and milk products.    

11. Marketing of major crops (quantity and value) of major crops through different channels.

12. Loans outstanding and borrowings by purpose and source, and average rate of interest.

13. The relation between use of manures and fertilisers, and chemicals and per hectare yields of major crops under unirrigated conditions and under different sources of irrigation.

The generation of these tables involved sorting and grouping of plotwise/farmwise data according to different criteria; matching farm-wise information from different blocks; and devising some internal consistency checks. In doing so gaps, inconsistencies and obvious entry errors were discovered. These proved to be considerable in some cases and could not be resolved without going back to the original source (namely the primary schedules and compilation sheets with the Centres). 

There are ambiguities in the definition of some categories: for instance the content of some crop categories –especially mixtures – and the definition of ‘servants’. Do ‘servants’ relate to full time, seasonal or annual farm servants or do they also include casual labour? How can the employer assess the time spent by his hired farm servants or of piece-rated casual workers for the various activities specified in the schedule?

COCS data have so far been used almost exclusively to generate estimates of costs of production of major crops for the CACP as a key input for their recommendations on support and procurement prices. In respect of crops covered by the CACP, the Directorate has been publishing state level estimates of weighted average yields, input use and unit costs based on the COCS data. In these cases it is reasonable to presume that the primary data on area, input use and yields have been scrutinised carefully and in some detail. (These estimates have been used to a limited extent for analytical studies of cost trends; though somewhat surprisingly the considerable differences between COCS yield estimates and those compiled from crop cutting data have attracted scant attention or scrutiny). The quality and veracity of the detailed information on other crops and of information other than inputs and outputs of CACP crops as well as data regarding livestock, marketing and credit seem unlikely to have attracted much systematic critical scrutiny. The need for such scrutiny is apparent from our experience with tabulating these data.

The tabulations give simple, unweighted averages of recorded values for the sample farms/plots in the selected years. In doing so missing entries and obviously erroneous entries have been excluded. Year to year variations are sizeable in almost every aspect and in some cases implausibly large. We have therefore presented three-year averages for two periods. Being unweighted averages, the estimated values cannot be taken to be a reliable measure of the mean characteristic value for the state as a whole; nor can the comparison of the values between two periods be taken as a reliable basis for assessing change over time. This is especially the case where (as for example in Maharashtra) the sample size and design between the two periods seem to have changed. Meaningful inferences about the state level means and distributions of various characteristics, and changes therein, call for detailed and systematic effort to get weighted averages of the wide range of characteristics covered by the surveys. This is a task that we simply did not have the time or the necessary information to attempt. It would help if the sampling design and the basis for arriving at weighted estimates of yields and inputs published by them were made available to the researchers using the COCS data.

Given that informants know that the information they give will influence government policy in fixing support and procurement prices, one might expect some systematic bias towards over-statement of costs and perhaps understatement of yields. Estimates of yield of some major crops obtained from COCS differ from official estimates both in terms of levels and of rates of change and in some cases even in terms of direction. These differences are substantial in some cases.  While there is need for caution in using estimated values in absolute terms, analysis of variations within the sample can provide a rich source of insights into the structure and dynamics of resource use, technology and cultivation practices, input output relations, in agriculture and animal husbandry. The information in the primary schedules permits multiple classifications of the characteristics of farms by location, irrigation status and size. Even finer classifications - by crop, seed varieties, irrigation source, timing of various cultivation operations – are possible at the level of individual plots. 

Because of these considerations we have not attempted any interpretation of all the tabulated results. The generated tables – in their unedited form – are available on CD ROMS. In this paper we present only a few tabulations relating to overall land use, irrigated and rainfed crop patterns, yields of selected crops and yield-material input relations under different irrigation sources in Andhra Pradesh and Maharashtra. They should be viewed as indicative first steps. There is room for far more disaggregated and intensive analysis of all these aspects.

Andhra Pradesh

Land use:  

In the early eighties more than 95 per cent of the owned area was field cropland. Leasing (both in and out) was negligible (Table 1). About 70 per cent of the cultivated land was unirrigated; 20 per cent was irrigated. Gardens and orchards accounted for barely 1 per cent. 

The pattern in the early 1990s is strikingly different: The area reported as owned as well as cultivated land was about 30 per cent less than in the eighties. This difference is entirely on account of lower unirrigated area. Irrigated area was much higher both in absolute and relative terms. Area under gardens and orchards was twice that in the earlier period. The inter-year variations in this period are also very striking. The overall cropping intensity (GCA/cultivated area) in the early 1980s sample was 1.1; it was roughly the same in both unirrigated and irrigated land. The intensity was much higher in the 1990s overall (1.3) and on irrigated land (1.6) with little difference on rainfed land. 

The inter-period and intra-period variations seem implausibly large. To what extent they are real and to what extent they reflect differences in sample size, design, reporting errors cannot be assessed without more information and more careful scrutiny of the data than is possible at present. 

TABLE 1:  PATTERN OF LAND USE IN THE SAMPLE HOLDINGS DURING THE EIGHTIES AND EARLY NINETIES







(in hectares)
	
	
	Owned, leased and cultivated land in AP sample farms
	
	

	Year
	Own FC Total Area
	Own Uncultivated Area
	Own Garden Area
	Lease FC Total Area
	FC Irrig Area
	FC Un-irrigated

area
	Garden/ orchard area
	Un- 

cultivated
	Lease Irrig
	Lease Un-Irrig

	1981
	1794
	48
	14
	0
	448
	1346
	14
	48
	0
	0

	1982
	1440
	55
	15
	3
	436
	1006
	15
	54
	0
	3

	1983
	1750
	160
	23
	1
	510
	1219
	26
	178
	1
	0

	1980s
	4984
	263
	52
	4
	1394
	3571
	55
	280
	1
	3

	1990
	1235
	27
	54
	0
	773
	463
	54
	26
	0
	0

	1991
	  478
	6
	17
	0
	435
	41
	19
	6
	0
	0

	1992
	1794
	60
	43
	4
	892
	891
	54
	60
	4
	0

	1990s
	3507
	93
	114
	4
	2099
	1395
	127
	92
	4
	0


Crop patterns 

In the early eighties coarse cereals accounted for about 32 per cent of total crop area, followed by paddy (26 per cent) and oilseeds (17-18 per cent)(Table 2). Coarse cereals and oilseeds dominate the rain fed crops. Nearly 80 per cent of the irrigated crop area was under paddy. The 191990s pattern is markedly different :On unirrigated areas the share of coarse cereals was much lower and that of pulses and oilseeds substantially higher than in the earlier period. On irrigated areas paddy continues to be dominant, but the share of oilseeds and fruit-spice-vegetable group was substantially higher. The overall crop pattern reflects the sharp increase in the proportion of crop area that is irrigated. 

TABLE 2. DISTRIBUTION OF GROSS CROP AREAS IN AP BY BROAD CROP GROUPS

	1980s
	 
	 
	 
	 
	 
	
	1990s
	 
	 
	
	
	

	Crop
	Gross unirrigated area
	%
	Gross Cropped Area
	%
	Gross Irrig Area
	%
	Gross unirrig area
	%
	Gross Cropped Area
	%
	Gross Irrigated Area
	%

	Paddy
	93.8
	2.4
	1453.1
	25.7
	1359.2
	78.4
	21.0
	1.4
	2418.5
	49.6
	2397.4
	72.2

	Coarse cereals
	1734.4
	44.2
	1796.4
	31.7
	62.0
	3.6
	157.0
	10.1
	239.7
	4.9
	82.8
	2.5

	Wheat
	4.1
	0.1
	4.1
	0.1
	0.0
	0.0
	0.1
	0.0
	0.5
	0.0
	0.4
	0.0

	Pulses
	427.2
	10.9
	437.8
	7.7
	10.7
	0.6
	521.8
	33.5
	620.0
	12.7
	98.2
	3.0

	Oilseeds
	899.1
	22.9
	990.9
	17.5
	91.8
	5.3
	431.8
	27.7
	740.9
	15.2
	309.1
	9.3

	Cotton
	158.6
	4.0
	232.8
	4.1
	74.2
	4.3
	75.4
	4.8
	93.7
	1.9
	18.3
	0.6

	Sugar cane
	1.9
	0.0
	77.4
	1.4
	75.5
	4.4
	0.3
	0.0
	144.4
	3.0
	144.1
	4.3

	Tobacco
	17.0
	0.4
	31.2
	0.6
	14.2
	0.8
	48.5
	3.1
	48.5
	1.0
	0.0
	0.0

	Fruit/spice/ vegetable/
	79.9
	2.0
	101.8
	1.8
	21.9
	1.3
	53.0
	3.4
	291.4
	6.0
	238.3
	7.2

	Other
	210.4
	5.4
	216.4
	3.8
	6.0
	0.3
	62.6
	4.0
	75.1
	1.5
	12.5
	0.4

	Mixtures
	302.2
	7.7
	319.4
	5.6
	17.2
	1.0
	186.8
	12.0
	206.3
	4.2
	19.5
	0.6

	Grand Total
	3928.4
	100.0
	5661.1
	100.0
	1732.7
	100.0
	1558.3
	100.0
	4878.9
	100.0
	3320.7
	100.0


The sources of irrigation in the 1990s also different from the 1980s have also changed with the share of traditional surface sources being much lower, and that of groundwater (wells and tube wells) substantially higher. Note that the extent of conjunctive use of canal and groundwater is very small.

The surveys give a more detailed season-wise break up of cropping in different seasons than the official statistics. Kharif is the main crop season for both rainfed and irrigated crops accounting respectively for about 60 per cent of the former and almost three-fourths of the latter. Rabi season accounts for two-fifths of the rainfed area and about a fourth of irrigated crops area. Cropping in the winter and summer were negligible. The pattern is broadly similar in the 1990s but with a significant increase in the share of rabi crops. Cropping during the winter and summer, though still small, is more in evidence especially on rainfed areas. On irrigated areas this practice is largely confined to tubewells. 

TABLE 3. SEASONWISE DISTRIBUTION OF UN-IRRIGATED AND IRRIGATED CROP 

                 AREAS BY SOURCE 

	
	Unirri-gated
	Canal
	Well
	Canal and Well
	Tube Wells
	Tank
	Others
	Gross unirrigated area
	%
	Gross irri-gated area
	%

	1980s

Season1
	2317.1
	881.0
	212.7
	2.7
	2.2
	186.0
	8.9
	2317.1
	58.9
	1293.5
	74.4

	Season 2
	1559.8
	251.1
	152.1
	0.4
	2.2
	37.1
	2.7
	1559.8
	39.7
	445.7
	25.6

	Season 3
	37.8
	 
	 
	 
	 
	 
	 
	37.8
	1.0
	0.0
	0.0

	Season 4
	16.1
	 
	 
	 
	 
	 
	 
	16.1
	0.4
	0.0
	0.0

	All      
	3930.8
	1132.1
	364.8
	3.1
	4.4
	223.1
	11.7
	3930.8
	100.0
	1739.1
	100.0

	GIA source %
	 
	65 
	21 
	.2 
	.3 
	12.8 
	.7 
	 
	
	100
	

	 1990s

Season1
	822.9
	1491.3
	488.1
	14.0
	44.8
	181.0
	54.1
	822.9
	52.8
	2273.1
	68.5

	Season 2
	673.7
	643.5
	269.7
	 
	25.8
	77.5
	20.6
	673.7
	43.2
	1037.0
	31.2

	Season 3
	36.8
	4.7
	0.4
	 
	 
	 
	 
	36.8
	2.4
	5.1
	0.2

	Season 4
	24.9
	1.4
	 
	 
	3.7
	0.4
	 
	24.9
	1.6
	5.5
	0.2

	All
	1558.3
	2140.9
	758.1
	14.0
	74.2
	258.8
	74.7
	1558.3
	100.0
	3320.7
	100.0

	GIA source %
	
	66.5
	23.5
	.4
	2.3
	8
	2.3
	
	
	100
	


Table 3 gives estimated average yields of major crops grown on sample plots under rain fed conditions and under different sources of irrigation.  In all cases yields are higher on irrigated than unirrigated plots. Mean yields in all categories were higher in the 191990s compared to 191980s levels. The extent of difference varies between crops and across different sources of irrigation. Somewhat surprisingly inter sample variations in yields seem to be more under irrigation compared to unirrigated plots; and variability under canal irrigation higher than under wells.

Crop yields and their variability on un-irrigated and irrigated by different sources- Andhra Pradesh

	
	 
	1980s 
	 
	 
	 
	 
	 
	             1990s
	 
	 
	 

	Crop
	Unirrig
	Canal
	Well
	Tube

wells
	Tanks
	 
	Unirrig
	Canal
	Well
	Tube

well
	Tanks

	Paddy
	21.03
	36.72
	30.63
	31.13
	30.11
	
	32.43
	46.9
	39.69
	50.48
	39.48

	cv
	1.87
	3.16
	2.62
	4.72
	2.36
	
	1.79
	3.82
	3.45
	6.61
	3.26

	Jowar
	7.48
	12.77
	10.08
	
	
	
	9.31
	12.28
	7.96
	
	0

	cv
	1.36
	1.95
	1.55
	
	
	
	1.42
	3.4
	1.94
	
	

	G-nut
	7.44
	10.57
	11.61
	
	13.63
	
	8.83
	14.02
	15.33
	12.06
	24.24

	cv
	2
	3.72
	1.96
	
	3.18
	
	2.33
	3.48
	2.7
	3.17
	4.01

	Cotton-LS
	4.33
	28.41
	7.06
	
	
	
	16.54
	23.88
	13.03
	
	

	cv
	1.08
	5.57
	1.95
	
	
	
	1.97
	20.92
	1.82
	
	

	S-cane planted
	
	591.04
	720.44
	
	577.05
	
	
	728
	655.73
	863.82
	680.49

	cv
	
	2.65
	3.01
	
	4.47
	
	
	3.59
	2.86
	4.46
	5.12

	S-cane-Ratoon
	
	621.97
	615.01
	
	
	
	
	
	651
	627.32
	834.31

	cv
	
	2.58
	2.04
	 
	 
	 
	 
	 
	0.98
	2.75
	5.17


The quantum of plant nutrients applied as fertilisers have a significant positive impact on paddy yields under different irrigation regimes in both periods; the coefficient for this input during the 1990s is lower than in the 1980s under irrigation while its impact on un-irrigated land is higher. During the 1980s manures have a positive coefficient under un-irrigated and well irrigated areas but a negative influence; intensity of plant chemical use has a positive influence on yields under canal and tank irrigation but a negative one under wells. During the 1990s the coefficients for both these inputs are generally non-significant. Plant chemicals seem to be a significant factor affecting yields (in a positive way) in the case of groundnut and cotton. 

RESULTS OF REGRESSION OF YIELDS ON MANURES, CHEMICALS AND FERTILISERS 

UNDER UNIRRIGATED AND IRRIGATED CONDITIONS

(per ha)

	
	
	
	
	1980s
	
	
	
	
	
	
	
	1990s
	
	
	

	Crop
	
	Intercept
	Orgc
	Chemical
	NPK
	R-sq
	Obs.
	
	
	
	
	
	
	
	

	
	
	
	Manu
	
	
	
	
	
	
	Intercept
	Manu
	Org 

Chemical
	NPK
	R-sqare
	Obs.

	Paddy
	unirrig
	12.84*
	0.05*
	0.0
	0.07*
	0.225
	87
	
	unirrig
	16.77*
	-0.1
	-0.1
	0.14*
	0.353
	24

	
	
	6.2
	2.4
	-0.4
	3.5
	
	
	
	
	2.8
	-0.4
	-0.6
	3.2
	
	

	
	canal
	31.9*
	-0.02*
	0.016*
	0.025*
	0.206
	481
	
	canal
	41.39*
	-0.02*
	0.0
	0.009*
	0.088
	783

	
	
	24.3
	-2.4
	7.4
	4.2
	
	
	
	
	42.9
	-2.4
	1.5
	6.4
	
	

	
	well
	26.2*
	0.02*
	-0.02*
	0.02*
	0.050
	281
	
	well
	38.32*
	0.0
	0.0
	0.0
	0.009
	303

	
	
	15.6
	2.2
	-2.2
	2.4
	
	
	
	
	32.2
	0.4
	0.1
	1.6
	
	

	
	Tank
	21.23*
	0.0
	0.06*
	0.07*
	0.236
	243
	
	Tank
	 35.94*
	-0.01 
	-0.0002 
	0.02* 
	0.067 
	    179 

	
	
	13.7
	-0.7
	4.0
	7.5
	
	
	
	
	 22.53
	-0.98 
	-0.03 
	3.46 
	
	

	Jowar
	unirrig
	5.22*
	0.03*
	0.0
	0.132*
	0.341
	429
	
	unirig
	9.57*
	0.0
	0.0
	0.0
	0.048
	111

	
	
	19.4
	4.9
	-0.1
	12.9
	
	
	
	
	12.1
	1.4
	1.4
	-1.6
	
	

	Groundnut
	unirrig
	6.11*
	0.016*
	0.045*
	0.012*
	0.240
	329
	
	unirrig
	7.9*
	0.0
	0.0
	0.015*
	0.041
	210

	
	
	22.9
	4.2
	7.7
	2.3
	
	
	
	
	19.2
	1.5
	0.4
	2.5
	
	

	
	well
	13.10*
	0.0
	0.0
	0.0
	0.063
	48
	
	canal
	10.52*
	0.0
	0.006*
	0.01*
	0.391
	42

	
	
	7.8
	-0.3
	-1.6
	-0.7
	
	
	
	
	10.7
	0.3
	3.8
	2.0
	
	

	
	
	
	
	
	
	
	
	
	well
	12.9*
	0.018*
	0.0
	0.014+
	0.081
	135

	
	
	
	
	
	
	
	
	
	
	14.0
	2.3
	1.2
	1.9
	
	

	Cotton-Desi
	unirrig
	1.79*
	0.0
	0.006*
	0.017*
	0.558
	47
	
	unirrig
	6.40*
	0.0
	0.002*
	0.0
	0.399
	49

	
	
	3.8
	1.3
	4.8
	2.0
	
	
	
	
	3.7
	0.0
	4.8
	1.2
	
	

	
	canal
	16.56*
	0.0
	0.003*
	0.0
	0.461
	26
	
	
	
	
	
	
	
	

	
	
	5.8
	0.2
	2.4
	0.3
	
	
	
	
	
	
	
	
	
	

	
	well
	9.4
	0.6
	0.0
	0.0
	0.209
	95
	
	
	
	
	
	
	
	

	
	
	0.8
	0.4
	-0.4
	0.1
	
	
	
	
	
	
	
	
	
	

	
	
	424.31*
	-0.1
	-1.14*
	0.85*
	0.430
	54
	
	
	
	
	
	
	
	

	Sugarcane
	canal
	
	
	
	
	
	
	
	canal
	566.59*
	0.2
	0.4
	0.4
	0.064
	88

	(Planted)
	
	9.0
	-0.3
	-2.2
	5.9
	
	
	
	
	
	
	
	
	
	

	
	
	613.86*
	0.5
	0.8
	0.2
	0.063
	54
	
	
	 6.8
	0.19 
	0.82 
	1.8 
	
	

	
	well
	
	
	
	
	
	
	
	well
	546.42*
	0.5
	0.21+
	0.4
	0.104
	79

	
	
	8.0
	1.3
	-1.4
	0.7
	
	
	
	
	10.9
	1.6
	1.8
	1.6
	
	

	* - Significant at 5 percent level
	
	
	
	
	
	
	
	
	
	
	
	
	

	+ - Significant at 10 percent level
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Maharashtra

In Maharashtra, the proportion of uncultivated area is considerably higher, the proportion of cultivated area that is irrigated and the overall intensity of cropping are all much lower compared to Andhra Pradesh in both periods. So is the extent of orchards and gardens. Cropping intensity of both unrrigated and irrigated lands are close to unity in the 1980s. The extent of irrigated area in the sample farms in the 1990s was 25 per cent higher than in the earlier period but the intensity on irrigated lands remained close to unity. While the extent of cultivated rainfed land in the 1990s is 20 per cent lower, the data indicate an increase in cropping intensity from unity to a little over 1.1. Also noteworthy is the fact that while the number of sample farms in the 1990s was about 50 percent higher than in the 1980s, the total area owned by the sample farms in the 1990s is some 10 per cent less than in the earlier period.  

	                                                             land use maharashtra 

	
	
	
	
	
	
	
	
	
	
	
	

	Year
	 
	Own FC Total Area
	Own Uncultivated Area
	Own Garden Area
	Lease FC Total Area
	FC Irrigated Area
	FC Un-irrigated
	Garden/ Orchard Area
	Un- cultivated
	Lease Irrigated
	Lease Un-Irrigated

	81
	 
	1778.2
	332.6
	11.8
	0.0
	280.9
	1497.8
	11.8
	332.1
	0.0
	0.0

	82
	 
	1901.0
	335.5
	7.9
	0.0
	282.9
	1622.7
	7.9
	331.0
	0.0
	0.0

	83
	 
	1925.7
	425.1
	2.3
	5.2
	328.1
	1598.2
	2.3
	424.5
	0.0
	5.2

	1980s
	1186
	5604.9
	1093.2
	22.0
	5.2
	891.8
	4718.7
	22.0
	1087.6
	0.0
	5.2

	90
	 
	1698.4
	303.3
	18.4
	0.0
	398.3
	1298.7
	18.4
	304.7
	0.0
	0.0

	91
	 
	1749.6
	298.8
	18.5
	0.0
	408.7
	1340.9
	18.4
	298.9
	0.0
	0.0

	92
	 
	1702.9
	284.3
	19.6
	11.3
	353.5
	1349.5
	19.6
	284.3
	4.5
	6.8

	       1990s
	1767
	5150.9
	886.3
	56.5
	11.3
	1160.5
	3989.1
	56.4
	887.8
	4.5
	6.8


Crop patterns of Maharashtra are also very different:  Paddy is a relatively unimportant crop accounting for less than 5 per cent of total cropped area.  Coarse cereals are the largest accounting for 35-37 per cent of the total in both periods. What is far more striking is the fact that nearly a third of gross cropped area (and 37-38 percent of gross unirrigated cropped area) comprise crop mixtures in 1980s. The proportion in the 1990s, though substantially lower, still constitutes 19 per cent of gross cropped area and 23 per cent of gross unirrigated area. On irrigated areas too coarse cereals account for nearly one-fourth of gross area; Sugarcane accounted for 22 per cent of the GIA in 1980s and around 15 per cent in the 1990s; wheat is the other important irrigated crop accounting for nearly a fifth of the GIA. Between the two periods, the share of sugarcane has declined even as those of oilseeds, pulses, cotton and fruit/vegetables/spices increased. 

Crop patterns on unirrigated and irrigated areas-Maharashtra

	
	 
	 
	191980s
	 
	 
	 
	 
	 
	 
	191990s
	
	
	

	 
	GUIA
	 
	GCA
	 
	GIA
	 
	 
	GUIA
	 
	GCA
	 
	GIA
	 

	
	ha
	%
	ha
	%
	ha
	%
	ha
	%
	ha
	%
	ha
	%
	

	paddy
	164.3
	3.4
	183.8
	3.2
	19.5
	2.2
	86.9
	2.0
	90.4
	1.6
	3.5
	0.3
	

	cereals
	1803.6
	37.6
	2017.6
	35.5
	214.0
	24.1
	1726.7
	39.2
	2031.5
	36.6
	304.78
	26.8
	

	wheat
	63.9
	1.3
	241.4
	4.2
	177.4
	20.0
	25.4
	0.6
	249.8
	4.5
	224.34
	19.7
	

	pulses
	366.7
	7.6
	408.0
	7.2
	41.4
	4.7
	612.6
	13.9
	697.0
	12.6
	84.4
	7.4
	

	oilseeds
	264.4
	5.5
	347.7
	6.1
	83.3
	9.4
	461.0
	10.5
	607.8
	11.0
	146.74
	12.9
	

	cotton
	198.5
	4.1
	209.1
	3.7
	10.6
	1.2
	422.9
	9.6
	456.8
	8.2
	33.95
	3.0
	

	scane
	3.7
	0.1
	194.3
	3.4
	190.6
	21.5
	4.1
	0.1
	171.9
	3.1
	167.78
	14.7
	

	Fruit vegetable spices
	20.3
	0.4
	52.4
	0.9
	32.1
	3.6
	9.3
	0.2
	56.9
	1.0
	47.58
	4.2
	

	misc
	117.0
	2.4
	193.7
	3.4
	76.7
	8.6
	60.0
	1.4
	139.7
	2.5
	79.75
	7.0
	

	mixtures
	1799.3
	37.5
	1841.0
	32.4
	40.8
	4.6
	998.1
	22.6
	1044.5
	18.8
	46.404
	4.1
	

	Grand Total
	4801.7
	100.0
	5688.9
	100.0
	886.3
	100.0
	4407.0
	100.0
	5546.2
	100.0
	1139.224
	100.0
	


There has been a shift in the sources of irrigation for sample plots with the share of canals falling and that of wells increasing. The incidence of tube wells, tanks and conjunctive use of canals and wells are all negligible. In both periods the great bulk (95+%) of crop area (both irrigated and rainfed) is cropped during kharif and rabi seasons. The share of rabi crops under irrigation is somewhat higher than on unirrigated areas. However there has been a significant shift in the relative importance of kharif and rabi cropping in the sample farms of the two periods: a sharp increase in the proportion of unirrigated areas sown to crops during kharif season and a sharp increase in this proportion on irrigated land.

              Maharashtra: season-wise cropping on unirrigated and irrigated areas

	
	season 
	Unirrigated
	Canal
	Well
	Canal and Well
	Tubewells
	Tank
	Others
	GCA 
	GIA 

	1980s
	1
	2012.1
	109.4
	293.3
	0.8
	 
	1.0
	43.3
	2459.9
	447.8

	 
	2
	2603.3
	128.3
	275.1
	 
	 
	 
	4.7
	3011.4
	408.1

	 
	3
	162.1
	12.6
	17.8
	 
	 
	 
	0.0
	192.4
	30.3

	 
	4
	24.1
	0.1
	 
	 
	 
	 
	 
	24.2
	0.1

	 
	 
	4801.7
	250.3
	586.2
	0.8
	 
	1.0
	48.0
	5688.0
	886.3

	 
	irr sources%
	 
	28.2
	66.1
	0.1
	0.0
	0.1
	5.4
	 
	100

	1990s
	1
	2822.1
	35.8
	389.6
	 
	1.5
	 
	28.7
	3277.7
	455.6

	 
	2
	1493.8
	164.4
	449.4
	0.1
	1.4
	1.4
	17.5
	2127.9
	634.1

	 
	3
	83.4
	15.3
	30.8
	 
	 
	1.2
	0.3
	130.9
	47.5

	 
	4
	7.7
	 
	1.7
	 
	 
	 
	 
	9.3
	1.7

	 
	 
	4407.0
	215.6
	871.4
	0.1
	2.9
	2.6
	46.5
	5545.9
	1138.9

	 
	irr sources%
	 
	18.9
	76.5
	0.0
	0.3
	0.2
	4.1
	 
	100


Irrigated yields of most crops are higher than unirrigated yields in both periods. But the difference is less marked in the 1990s thanin the earlier period. In the 1980s yields under well irrigation are less than under canals in several cases; in the 1990s the pattern is reversed in some cases. The difference is not generally striking. Another notable feature is that while unirrigated yields are in general higher in the 1990s, irrigated yields in some crops (notably wheat, groundnut cotton and sugar cane) are lower.  

	
	yield of major crops on un-irrigated and irrigated sample plots Maharashtra

(qtls per ha)

	          
	
	
	1980s
	
	
	
	1990s
	

	Crop
	Unirrigated
	Canal
	Well
	Others
	 
	Unirrigated
	Canal
	Well
	Others

	Jowar
	8.9
	11.0
	11.1
	4.8
	 
	15.7
	13.7
	12.8
	12.4

	Bajra
	6.5
	14.2
	11.3
	 
	 
	10.6
	13.8
	15.0
	 

	Gram
	3.9
	6.7
	6.0
	8.3
	 
	11.5
	17.4
	19.0
	16.0

	Wheat
	6.6
	13.4
	17.5
	14.0
	 
	5.2
	7.7
	7.6
	10.0

	Groundnut
	7.1
	14.4
	13.8
	4.2
	 
	10.6
	9.0
	12.6
	17.0

	Cotton-Desi
	7.9
	15.9
	8.3
	5.7
	 
	7.4
	7.9
	8.9
	 

	Cotton-Long Stable
	3.6
	 
	12.7
	 
	 
	7.7
	 
	9.6
	 

	Cotton-Med Stable
	4.5
	 
	7.6
	 
	 
	7.3
	 
	8.3
	 

	Scane-Planted
	
	874.6
	892.6
	996.9
	 
	
	468.8
	924.6
	860.1

	Scane-Ratoon
	
	754.2
	752.0
	891.9
	 
	
	362.5
	748.1
	709.8

	
	
	
	
	
	
	
	
	
	


The table below gives an idea of the relationship between yields and plant nutrients and plant chemical inputs. Fertilisers turn out to have a significant positive impact on yields of most crops – rainfed and irrigated – in both periods. Organic manures are significant only in a few cases especially under rain fed conditions. 

Chemicals seem to have a significant impact on groundnut and cotton yields. Fertiliser coefficient under irrigation is higher than under unirrigated conditions more often in the 1980s than in the 1990s. In several cases in the 1990s the coefficient under irrigation is less than under unirrigated conditions. 

Regression of Yield on manures, chemicals and fertilisers






(per ha)
	
	
	
	
	1980s
	
	
	
	
	
	
	1990s
	
	
	

	
	Crop
	Intercept
	Org Manu
	Chemical
	NPK
	R-sq
	Obs.
	
	Intercept
	Manu
	Org Chemical
	NPK
	R-sq
	Obs.

	Paddy
	unirrig
	12.17*
	0.07*
	-0.09
	0.05*
	0.219
	453
	
	15.38*
	-0.003
	        .17*
	0.076*
	0.422
	277

	 
	
	16.95
	5.5
	-0.82
	7.35
	 
	 
	
	15.48
	-0.26
	      -3.08
	13.33
	 
	 

	Jowar
	unirrig
	7.58*
	0.04*
	0.06*
	0.02*
	0.18
	986
	
	10.33*
	0.101*
	     0.017*
	0.075*
	0.313
	1232

	 
	
	33.34
	7.15
	5.3
	10.62
	 
	 
	
	29.99
	10.55
	       2.83
	16.95
	 
	 

	 
	canal
	8.77*
	0.01
	-0.15
	0.09*
	0.18
	63
	
	10.78*
	-0.22*
	    -0.001
	0.074*
	0.366
	55

	 
	
	7.75
	0.5
	-1.53
	3.3
	 
	 
	
	13.4
	-2.5
	     -0.07
	5.34
	 
	 

	 
	well
	8.56*
	0.04*
	0.06
	0.09*
	0.236
	131
	
	10.5*
	0.0004
	     0.021
	0.046*
	0.171
	206

	 
	
	10.03
	2.77
	1.65
	4.36
	 
	 
	
	21.3
	0.018
	     1.62
	5.61
	 
	 

	Bajra
	unirrig
	5.04*
	0.02*
	-0.06
	0.06*
	0.256
	572
	
	7.98*
	0.0025*
	 
	0.051*
	0.16
	533

	 
	
	24.24
	4.64
	-0.88
	11.5
	 
	 
	
	23.61
	2.63
	 
	9.54
	 
	 

	 
	well
	8.7*
	-0.007
	 
	0.067*
	0.328
	59
	
	12.74*
	0.012
	 
	0.038*
	0.128
	135

	 
	
	8.8
	-0.42
	 
	5.05
	 
	 
	
	20.1
	0.938
	 
	4.3
	 
	 

	Ragi
	unirrig
	5.8*
	0.02
	 
	0.02+
	0.308
	97
	
	7.35*
	0.015
	 
	0.013*
	0.159
	50

	 
	
	16.43
	6.41
	 
	1.91
	 
	 
	
	10.57
	1.52
	 
	2.84
	 
	 

	G nuit
	unirrig
	6.56*
	0.014
	-0.03
	0.01
	0.021
	233
	
	8.31*
	0.051*
	     0.013*
	0.01*
	0.235
	306

	 
	
	14.35
	1.52
	-1.07
	1.15
	 
	 
	
	20.6
	7.74
	       4.76
	2.14
	 
	 

	 
	well
	15.33*
	-0.012
	-0.015
	-0.014
	0.35
	50
	
	11.85*
	0.0026
	     -0.02
	0.01
	0.05
	71

	
	 
	8.95
	-0.84
	-0.45
	-0.69
	 
	 
	
	11.01
	0.35
	     -1.44
	1.04
	 
	 

	cotton d
	unirrig
	3.56*
	0.016*
	0.004*
	0.008*
	0.223
	190
	
	6.31*
	-0.008
	   0.0008+
	0.016*
	0.037
	397

	 
	
	10.22
	3.67
	4.02
	2.11
	 
	 
	
	15.39
	-1.06
	      1.65
	2.75
	 
	 

	 
	well
	5.81*
	0.034
	-0.007*
	0.029+
	0.277
	29
	
	5.22*
	-0.002
	  0.0021*
	0.02*
	0.232
	55

	 
	
	4.43
	1.82
	-3.08
	2.07
	 
	 
	
	4.7
	-0.22
	      2.16
	3.41
	 
	 

	Scane
	canal
	523.9*
	0.26
	
	0.47*
	0.18
	136
	
	
	
	
	
	
	

	
	
	9.07
	1.16
	 
	5.26
	 
	 
	
	
	
	
	
	
	

	
	well
	668.32*
	0.41
	
	0.19*
	0.061
	236
	
	696.2*
	0.61*
	 
	0.24*
	0.125
	246

	
	
	14.56
	1.79
	 
	2.86
	 
	 
	
	22.8
	2.39
	 
	4.75
	 
	 

	
	others
	666.43*
	0.378
	
	0.377*
	
	76
	
	671.13*
	0.406
	 
	0.147
	0.052
	78

	
	
	7.05
	0.877
	 
	2.95
	 
	
	
	13.56
	0.3
	 
	1.96
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	T values indicated below coefficeints


SUMMARY

The purpose of this exercise was to illustrate the potential for using COCS data for exploring the various aspects of agriculture, and in particular crop production, in greater detail than is possible with official statistics. A great deal of work, to scrutinise, fill in gaps, correct inconsistencies and clean up the original data will be needed before we can draw reasonably confident inferences about structure, trends and relations. It is also obvious that the data permit a great deal more detailed and refined analyses by region, season, variety and perhaps size classes of farm by pooling sample data for different periods. Such analyses should be actively encouraged and supported both by researchers and policy makers. Making the primary freely accessible to researchers in a user friendly form is an essential precondition. That this can be done by organising the primary plot level data, with more details on intraseasonal operations, in an excel format has been demonstrated by this project. I would urge that the data that have been so organized for the states covered in this project, and computerised data for all the states from the early nineties be archived in the Indian Society of Agricultural Economics and equipped with facilities to facilitate access to all users. One can assert with confidence – on the basis of the experience of the ICRISAT village survey data which being freely available, has stimulated research culminating in literally hundreds of dissertations and research papers- that by freeing access to COCS data will also generate a large volume of useful analytical research contribute to the enhancement of knowledge and as inputs to better informed policy making.

It is also important to note that the COCS canvasses information far more comprehensive in scope and detail of agrarian economy than is available from any other extant source. That the data are collected from a representative sample of farms, every year by independent academic institutions is particularly valuable for tracking and interpreting the trends in various related aspects of agriculture and animal husbandry. It is therefore important that COCS should not be viewed merely as the basis for estimating costs of production or governments pricing interventions. Recognition of this would require that the sponsors of this programme as well as the institutions responsible for conducting the surveys should pay much greater attention to supervision of field work, careful scrutiny and verification of all the information collected, their coding and data entry. The institutions which collect the data should be encouraged to make much more extensive use of the information in teaching, and in research by in-house faculty and students, and interact and collaborate freely with interested researchers from other institutions. I would urge that the seminar, where the results of this pilot effort are to be discussed, address these issues and come up with an imaginative and yet practical programme to facilitate the proper use of this immensely rich body of data on Indian agriculture.

July 1, 2005
( I would like to place on record my deep appreciation of and thanks to members of the Steering Committee, the Society’s Secretariat particularly Ms. Vijaya Venkatesh, the members of the COCS survey teams from the participating institutions and their faculty supervisors, and Dr. Ajit Ranade for their co-operation and help. At the same time I have also to record that much of the work reported in this paper devolved on me personally. I add that I could not have handled it without the research assistance from Ms. Sivagnana Selvi who did most of the work of transforming and organizing the data in a systematic way in the excel format and in preparing the basic tables. While acknowledging her help, I absolve her of any responsibility for errors in calculation and interpretation. I cannot vouch that the work is error free. But I hope that it will help in conveying the potential for research that this rich body of information offers.








