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PREFACE 
 
Traditionally, the focus of the India’s agricultural policy has been on the 

augmentation of supply of staple foods like rice and wheat. The Green Revolution 

introduced in the form of semi-dwarf high yielding varieties, fertilisers and irrigation 

have helped to increase the food production in the country. No doubt the Green 

Revolution technology has transformed the state of the country from food deficit to 

food surplus at the macro level. At times, India also embarks on export of surplus 

agricultural produce. Along with high yielding technology, various institutions set 

up at different points of time have also helped in providing price incentives to 

farmers to produce various crops and undertake procurement operations so as to 

ensure higher returns to farming in the country. 

However, the technological gains were not evenly shared across different parts of 

the country. The nature of technology was such that it benefitted only regions 

endowed with water resources, so the rainfed areas remain neglected. Nevertheless, 

India’s agriculture has registered impressive growth in 1980s. This seemed to have 

set complacency among policy planners and state extension machineries resulting in 

deceleration in output growth and reduction in public investment. In fact, the decade 

of nineties has not been good for improving the growth in the agricultural sector. 

The regions performed well in agricultural production in the past experienced 

stagnation in productivity, while poor performing regions stuck at the low level of 

growth only. In this context, a need was felt to undertake a comprehensive study 

across different states in India for providing policy inputs to Ministry of Agriculture, 

Government of India with respect to strategies for overcoming the stagnation in 

agricultural productivity.  

The study was undertaken in the selected Indian states viz., Maharashtra, Karnataka, 

Punjab, Himachal Pradesh and West Bengal. The AERCs located in the respective 

states undertook the state level studies. The study design was planned and prepared 

by the Agricultural Development and Rural Transformation Centre (ADRTC), 

Institute for Social and Economic Change (ISEC), Bangalore. Although state level 

reports were already submitted to the Ministry of Agriculture, the present report 

consolidates and presents the salient results of the individual studies at one place. 
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CHAPER I 

INTRODUCTION 
 

1.1. BACKGROUND 

Indian economy has undergone structural changes over time with the anticipated 

decline in the share of agricultural sector in the country’s GDP. Despite fall in its 

share from 55.1 per cent in 1950-51 to 17.0 per cent in 2008-09, agriculture still 

plays an important role for achieving higher economic growth. Agriculture provides 

employment to 52 percent of the workforce, contributes about 12.2 percent of 

national exports and raw materials to a large number of industries. Though the 

performance of agricultural sector has varied across states, yet one-fourth of income 

of the states like Andhra Pradesh, Assam, Bihar, Jammu & Kashmir, Rajasthan and 

Uttar Pradesh is contributed by agriculture. In fact, the performance of agricultural 

sector influences the overall growth of the economy. During 1999-00 to 2007-08, 

Rajasthan and Gujarat have registered the highest GSDP growth rate of 10.2 percent 

and 9.6 percent, respectively. They are also ranked among the top two performers in 

the agriculture sector with Rajasthan registering growth rate of 8.3 percent and 

Gujarat registering 9.9 percent. Gujarat’s success in agriculture has been notable and 

it has demonstrated that agricultural innovation can go a long way in strengthening 

the state’s economy. 

 

India has predominantly been an agrarian economy with heavy focus on 

augmentation of supply of staple crops like rice and wheat. The Green Revolution 

introduced in the form of semi-dwarf high yielding crop varieties, fertilisers and 

irrigation has helped to increase the food production in the country. No doubt the 

green revolution has transformed the state of the country from food deficit to food 

surplus at the macro level. At times, India also embarks on export of surplus 

agricultural produce. Along with high yielding technology, various institutional 

structures like Agricultural Price Commission and Food Corporation of India were 

also set up. These institutional structures were meant for providing price incentives 

to farmers to produce various crops and undertake procurement operations so as to 

ensure higher returns to farming in the country. 
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The performance of agriculture in India during last four decades could be traced to 

different phases (Deshpande et al., 2004). The first phase covering period up to mid-

1960s, widely known as pre-green revolution period, was marked by growth 

achieved through area expansion. The agricultural production of all crops registered 

an annual growth of 3.15 per cent with the growth rate in area of 1.58 per cent and 

productivity of 1.21 per cent. Despite major achievements in foodgrains production, 

it was not adequate to meet the requirements of growing population. As a result, the 

imports of foodgrains increased steeply from 3.5 million tonnes in 1961 to 10.36 

million tonnes in 1966. The possibility of increasing production by bringing more 

additional area under cultivation was limited. Hence, it was felt necessary to look for 

alternatives to achieve self sufficiency in food production domestically.  

 

As a response the Green Revolution was ushered in late 1960s. During this phase the 

country witnessed to a significant growth in foodgrain production at the rate of 2.15 

per cent and 2.85 per cent per annum during 1967-68 to 1980-81 and 1980-81 to 

1989-90, respectively. The growth in these periods was characterized by 

productivity-led growth. Soon the negative externalities of the technological changes 

began surfacing in various forms (Deshpande et al., 2004, Bhalla, 2007). 

Agricultural growth in India during the late 1970s and early 1980s was propelled by 

the green revolution technologies.  

 

However, the technological gains were not evenly shared across different parts of 

the country. The nature of technology was such that it benefitted only regions 

endowed with water resources, so the rainfed areas remain neglected. Nevertheless, 

India’s agriculture has registered impressive growth in 1980s. This seemed to have 

set complacency among policy planners and state extension machineries resulting in 

deceleration in output growth and reduction in public investment. In fact, the decade 

of nineties showed mixed performance for the agricultural sector. Initially, the 

agricultural sector showed positive signs of growth but soon under the pressure of 

inter-sectoral growth pulls the investment trends in the agricultural sector showed 

signs of deceleration. The situation was further impacted by signing of the WTO 

agreement on agriculture and that had placed additional factor in front of the policy 

planners.  
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Agricultural growth has been decelerating across states since 1990s. This 

deceleration, although most marked in rainfed areas, occurred in almost all the states 

and covered all major sub-sectors. The growth in productivity of all crops was 

showing declining trend across the regions by the end of 2004-05. Wheat, an 

important component of National Food Security, showed a declining trend in 

productivity, while rice and ragi seem to have reached yield plateau after 1992-93. 

These results clearly show the signs of acute distress and stagnation in productivity 

in the sector. 

 

Against this backdrop, the present study looks at the trends in agricultural 

productivity and its determinants in selected Indian states viz., Maharashtra, 

Karnataka, Punjab and Himachal Pradesh.  

 

1.2. OBJECTIVES 

The specific objectives of the study are as follows. 

1. To analyse the growth pattern of production and productivity of 

important crops across the district and State. 

2. To study the regional variations in productivity of important crops 

(specially bringing out the districts with differentiated growth behaviour) 

and to map out the regions with acute stagnation 

3. To trace the determinants for changes in productivity and stagnation of 

important crops 

4. To suggest district level interventions to overcome the problems of 

stagnation 

 

The detailed account of data sources and methodology used can be found in the state 

level studies. However, a brief account of the same is presented here for better 

understanding of the results of the study. The study uses secondary data published 

from various sources such as Season and Crop Report of Maharashtra State, 

Districtwise Agricultural Statistical Information of Maharashtra State, Economic 

Survey of Maharashtra, Statistical Abstract of Karnataka, Karnataka Agriculture: A 
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Profile, Statistical Abstract of Punjab, Annual Seasons and Crop Report of Himachal 

Pradesh, Cost of Cultivation of Principal Crops in India, Fertiliser Statistics, 

Agricultural Census, Livestock Census and Finance Accounts. Tabular analysis and 

statistical tools like compound annual growth rate and regression technique were 

used to analyse and present the data.  

 

The study employs growth accounting (index number method) technique to measure 

TFP in agricultural sector. Tornqvist-Theil index is used to construct aggregate 

output index and aggregate input index for major crops across selected states. To 

analyse the determinants of total factor productivity, explanatory variables like 

government expenditure on research and education, extension and farmers training, 

rural literacy, canal irrigation, rainfall, fertiliser consumption and regulated markets 

were regressed against TFP. 
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CHAPTER II 
 

RECENT DEVELOPMENTS IN AGRICULTURE IN THE SELECTED 

INDIAN STATES 

 

2.1. INTRODUCTION 

Indian agriculture has undergone dramatic changes with the introduction of green 

revolution technology during the 1960s. The new technology has helped to increase 

the food production in the country and thus overcoming the problems of famine and 

to some extent hunger. Initially the new technology was adopted in resource 

endowed regions and in select crops like wheat and rice. Due to tremendous increase 

in yield levels, agricultural production has recorded impressive growth in these 

regions. Although the technology has spread to other regions of the country during 

late seventies and eighties, many parts have remained agriculturally backward due to 

lack of irrigation facilities and inadequate institutional and policy support. This in 

fact, has increasingly widened regional disparities in terms of income, poverty, 

educational attainment and health status. Both the central and state governments 

have intervened through various developmental programmes in these regions to spur 

the growth process. But, the effectiveness of most of the programmes was weak and 

they had delivered a little to improve the conditions of farming in the country. 

 

India’s agrarian structure has changed over time with proliferation of marginal and 

small farmers. The ever increasing number of these farm holdings present challenges 

in terms of making these farms viable from the point of rising inputs costs, volatile 

output prices and global competition through trade liberalisation. Meanwhile, there 

is shift in area allocation from food grains to non-food grains to exploit the 

favourable market conditions emerging for those commercial crops. This increasing 

commercialisation has forced the farmers to rely on market for more purchased 

inputs like seeds and fertilisers. Due to rise in rural wage rate, farmers have started 

using more of machineries for carrying out various agricultural operations. Against 

this background, the present chapter traces the recent developments in agricultural 

sector in the selected states viz., Karnataka, Maharashtra, Punjab and Himachal 

Pradesh.      
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2.2. AGRICULTURAL DEVELOPMENTS IN MAHARASHTRA 

Although Maharashtra is one of the economically most developed states in the 

country, it is not counted among the advanced states in India in terms of agricultural 

production. During the last four decades, the agricultural sector of Maharashtra has 

undergone lot of changes with modest performance. Its progress was not sustained 

and showed wide fluctuations. The important characteristics of Maharashtra 

agriculture is the instability in crop production and significant regional variations in 

the performance of agriculture in the state (Dev, 1996). The recent farmer suicides in 

Vidarbha and Marathawada have once again highlighted regional disparity in 

Maharashtra. There are a number of factors which limit the growth of agriculture 

over the years. It is, therefore, necessary to look into the factors affecting 

agricultural growth in Maharashtra. 

 

2.2.1. RAINFALL 

Monsoon rain plays a critical role in the agricultural development of the 

Maharashtra state, with 83 percent of cropped area is cultivated under rainfed 

condition. It receives the highest amount of rain during south-west monsoon but, its 

spread is uneven. Though the average rainfall of the state is relatively higher than 

many states in India, its timeliness and spread across months as well as across 

different regions are not very much favourable (Narayanamoorthy and Kalamkar, 

2004). While the normal rainfall of the Konkan division is about 135 percent higher 

than the average normal rainfall of the state (1254 mm), the same is less by about 40 

percent in Aurangabad division. Moreover, except 10 districts of the total 34 

districts in the state, the normal rainfall of all other districts is less than the state's 

average normal rainfall (Narayanamoorthy and Kalamkar, 2004).  

 

Nearly one third of the cultivated area falls under rain-shadow region where the 

rains are scanty and erratic. In these areas, dry land cultivation is widely undertaken. 

Figure 2.1 clearly shows how widely rainfall varies across years in the state. This 

wide variation in rainfall acts as one of the major constraints in state's agriculture. 

Apart from variation in the normal rainfall across districts, it also widely varies 

across talukas within a district/region. This not only discourages the farmers to 
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adopt the required quantity of various yield increasing inputs but ultimately results 

in lower productivity. In view of the limited water potential as well as increasing 

demand for water from different sectors, the only option available before the policy 

makers is to implement sustainable rain water harvesting systems at a rapid pace 

through watershed development programme. 

 

In order to get clear picture about fluctuations in rainfall, five years average is taken 

from 1960-61 to 2004-05 and districts are classified as high, medium and low 

rainfall districts at nine point periods1.  The district wise rainfall pattern in the state 

during 1960-61 to 2004-05 is presented in Table 2.1. Due to large year to year 

fluctuation in amount of rainfall, districts are shifting from one group to another, i.e. 

high to medium and to low rainfall group and vice versa. Out of 26 districts, during 

1960-61 to 1964-65, 4 districts were in high rainfall group, 10 district falls in 

medium rainfall group and remaining 12 district fall in low rainfall group. Out of 33 

reported districts, the corresponding numbers for the period 2001-2005 were 6, 10 

and 17 districts, respectively.  

 

                                                        
1 The districts were divided into three groups as high, medium and low rainfall groups. The average 
rainfall values falling above mean plus 1 Standard Deviation (SD) of state average rainfall values 
regarded as high rainfall district and similarly mean minus 1SD as low rainfall district.  The range 
between mean + and minus 1SD would be called as medium /normal rainfall.  
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Table 2.1: District wise Average Annual Rainfall in Maharashtra: 1960-61 to 2004-05 
                                                                                                                   (Rainfall in mm) 

High rainfall district 

1960-61 to 1964-65 1965-66 to 1969-70 1970-71 to 1974-75 1975-76 to 1979-80 1980-81 to 1984-85 1985-86 to 1989-90 1990-91 to 1994-95 1995-96 to 2000-01 2001-02 to 2004-05 

Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall 

Thane 2909.2 Thane 1821.5 Thane 1821.5 Thane 1829.5 Thane 2062.0 Thane 1481.4 Thane 1966.5 Thane 1866.6 Thane 2481.2 

Raigad 2338.0 Raigad 2049.8 Raigad 2049.8 Raigad 2132.5 Raigad 2487.3 Raigad 2064.8 Raigad 2463.4 Raigad 2390.8 Raigad 2816.0 

Ratnagiri 3158.4 Ratnagiri 2469.4 Ratnagiri 2469.4 Ratnagiri 2084.4 Ratnagiri 1954.8 Ratnagiri 2549.9 Ratnagiri 2855.2 Ratnagiri 2809.0 Ratnagiri 3209.1 

Sindhudurg 2325.6 Sindhudurg 2594.4 Sindhudur 2594.4 Sindhudurg 2621.0 Sindhudur 2486.6 Sindhudurg 2522.6 Sindhudur 2248.0 Sindhudur 3017.4 Sindhudur 2716.1 

        Bhandara 1384.7 Bhandara 1398.2 Bhandara 1202.0 GadchiroIi 1418.1 Bhandara 1526.1 Kolhapur 1347.1 Kolhapur 1662.5 

            Chandrapur 1328.4         Chandrapu 1441.7 Gondiya 1437.3 Bhandara 1418.9 

                        Gadchiroli 1360.0         

Medium rainfall district 

1960-61 to 1964-65 1965-66 to 1969-70 1970-71 to 1974-75 1975-76 to 1979-80 1980-81 to 1984-85 1985-86 to 1989-90 1990-91 to 1994-95 1995-96 to 2000-01 2001-02 to 2004-05 

Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall 

Satara 1285.8 Nasik 1145.0 Satara 1040.3 Satara 1220.5 Satara 942.0 Kolhapur 861.3 Satara 1005.8 Nasik 883.4 Nasik 1006.5 

Kolhapur 1244.4 Satara 1187.4 Kolhapur 994.2 Kolhapur 1139.4 Kolhapur 1016.0 Beed 961.1 Kolhapur 1150.9 Satara 1154.2 Satara 1048.4 

Osmanaba 1012.4 Kolhapur 1068.6 Yavatmal 1018.9 Nanded 890.4 Nanded 852.3 Nanded 948.2 Parbhani 1010.5 Latur 875.5 Parbhani 982.8 

Nanded 1136.2 Nanded 934.5 Wardha 1138.4 Parbhani 954.5 Parbhani 837.7 Parbhani 1067.0 Yavatmal 962.0 Nanded 993.5 Hingoli 1148.3 

Parbhani 1121.7 Yavatmal 964.2 Nagpur 1170.3 Akola 885.0 Amravati 795.6 Yavatmal 885.6 Wardha 1061.5 Hingoli 1052.4 Washim 1020.9 

Yavatmal 1196.7 Wardha 864.1 Chandrapu 1167.6 Amravati 901.3 Yavatmal 880.0 Wardha 876.6 Nagpur 1180.2 Washim 1027.6 Wardha 1055.7 

Wardha 1045.3 Nagpur 1101.6     Yavatmal 1111.9 Wardha 1054.6 Nagpur 939.3     Yavatmal 910.6 Nagpur 855.8 

Nagpur 1249.1 Bhandara 1120.9     Wardha 1064.7 Nagpur 975.7 Bhandara 1209.9     Wardha 965.0 Gondiya 1269.1 

Bhandara 1410.5 Chandrapur 1221.6     Nagpur 1133.1 Chandrapur 1039.0 Chandrapu 1209.2     Nagpur 1014.9 Chandrapu 880.2 

Chandrapur 1375.0             Gadchiroli 892.3         Bhandara 1165.5 Gadchiroli 1210.7 

                            Chandrapu 1096.4     

                            Gadchiroli 1199.7     

Table 2.2 continues….. 
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Low rainfall district 

1960-61 to 1964-65 1965-66 to 1969-70 1970-71 to 1974-75 1975-76 to 1979-80 1980-81 to 1984-85 1985-86 to 1989-90 1990-91 to 1994-95 1995-96 to 2000-01 2001-02 to 2004-05 

Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall Districts Rainfall 

Nasik 610.1 Dhule 833.9 Nasik 628.9 Nasik 804.2 Nasik 654.6 Nasik 633.7 Nasik 770.1 Dhule 635.1 Dhule 615.8 

Dhule 582.0 Jalgaon 734.0 Dhule 569.4 Dhule 572.0 Dhule 580.6 Dhule 492.7 Dhule 515.8 Nandurbar 758.7 Nandurbar 849.7 

Jalgaon 797.2 Ahmednaga 554.7 Jalgaon 742.6 Jalgaon 742.4 Jalgaon 699.7 Jalgaon 524.3 Jalgaon 845.1 Jalgaon 726.3 Jalgaon 694.6 

Ahmednaga 578.8 Pune 612.5 Ahmednag 527.2 Ahmednagar 526.5 Ahmednagar 635.9 Ahmednaga 414.9 Ahmednagar 759.5 Ahmednag 532.1 Ahmednaga 498.9 

Pune 773.2 Solapur 673.6 Pune 584.6 Pune 822.1 Pune 752.6 Pune 666.1 Pune 832.4 Pune 842.9 Pune 718.3 

Solapur 810.6 Sangli 584.5 Solapur 697.9 Solapur 724.3 Solapur 733.3 Solapur 709.4 Solapur 748.8 Solapur 730.1 Solapur 515.2 

Sangli 681.9 Aurangab 731.9 Sangli 573.6 Sangli 713.1 Sangli 555.3 Satara 733.5 Sangli 807.9 Sangli 586.7 Sangli 480.1 

Aurangabad 668.6 Beed 708.8 Aurangab 620.3 Aurangabad 813.8 Aurangabad 640.5 Sangli 389.3 Aurangaba 822.8 Aurangaba 672.8 Aurangabad 593 

Beed 770.0 Osmanab 688.3 Beed 675.7 Beed 713.5 Jalna 549.9 Aurangaba 571.6 Jalna 772.3 Jalna 758.4 Jalna 680.5 

Buldhana 878.7 Parbhani 818.6 Osmanab 794.7 Osmanabad 830.6 Beed 542.2 Jalna 716.5 Beed 669.2 Beed 810.9 Beed 641.2 

Akola 880.7 Buldhana 787.9 Nanded 769.2 Buldhana 859.2 Latur 571.0 Latur 719.7 Latur 819.7 Osmanaba 806.3 Latur 790.7 

Amravati 865.9 Akola 653.5 Parbhani 800.0     Osmanabad 611.1 Osmanaba 814.3 Osmanaba 665.2 Parbhani 818.4 Osmanabad 621.3 

    Amravati 721.6 Buldhana 761.4     Buldhana 665.0 Buldhana 745.3 Nanded 893.9 Buldhana 840.1 Nanded 787.3 

        Akola 796.7     Akola 658.0 Akola 827.6 Buldhana 802.4 Akola 797.9 Buldhana 688 

        Amravati 809.5         Amravati 714.6 Akola 854.4 Amravati 839.6 Akola 661 

                        Amravati 868.2     Amravati 724.6 

                                Yavatmal 768.7 
Source: Season and Crop Reports (Various issues) and Agricultural Statistical Information of Maharashtra State, Government of Maharashtra, Pune 
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2.2.2. IRRIGATION STATUS 

Irrigation is the most important element in the steady growth of the agricultural 

sector. The irrigation sector of Maharashtra is one of the largest in the country, both 

in terms of the number of large dams and the live storage capacity. Nevertheless, the 

irrigation sector of Maharashtra has been facing multifarious problems. While the 

water availability for the future use of irrigation has been reducing at a faster rate, 

the demand for water for irrigation purposes has been alarmingly increasing due to 

agricultural intensification (Narayanamoorthy and Kalamkar, 2007). 

 

Despite huge spending on the irrigation projects, the proportion of gross area 

irrigated to gross cropped area stood at18 percent as against about 43 percent at the 

national level during 2006-07. The low level of irrigation as well as the erratic 

rainfall pattern often discourages the farmers to take up intensive cultivation in 

many regions in the state. The area under irrigation (GIA) increased from 1.24 mha 

in TE 1962-63 to 3.96 mha in 2006-07 in Maharashtra (Table 2.2). However, the per 

cent utilisation of irrigation potential is very low at 2.01 m ha, which is out of 5.29 

million hectares of irrigation potential has been created in the state as on June 2006. 

Inadequate availability of funds for construction of main canals and distribution 

systems are often cited as the main reasons for low percentage of utilisation. 

 

Table 2.2:  Proportion of Gross Irrigated Area and Net Irrigated Area from Different 
Source of Irrigation: TE 1960- 63 to 2006-07 (Area in 00 ha) 
 

Particulars 
TE 

1962-63 
TE 

1972-73 
TE 

1982-83 
TE 

1992-93 
TE 

2000-01 
TE 

2004-05 
Gross Irrigated Area (GIA) 12439 15531 24338 32773 36465 36564 
% GIA to Gross Cropped 
Area (GCA) 6.6 8.7 12.4 15.6 16.9 16.4 
Source of Irrigation 
Surface Irrigation 4805 5795 7906 9744 10209 10403 
Well Irrigation 6126 7506 11243 17136 22519 19291 
Net Irrigated Area (NIA) 10931 13301 19148 26880 32727 29694 
% Net Irrigated Area to Net 
Cropped Area 6.08 7.86 10.67 14.8 18.4 17.0 
Note: TE-Triennium Endings. 
Source: Season and Crop Report (various issues) and Economic Survey 2008-09, GOM. 
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2.2.3. LAND USE PATTERN 

Land use pattern explains how effectively land resources are utilized for different 

purposes in a state. Development in irrigation and growth in population are the two 

important factors, which mostly decide the land use pattern. Table 2.3 presents the 

detailed land use pattern of Maharashtra. Land use statistics show that there is a 

marginal downward change in the share of forest area and upward movement in the 

proportion of area under no agricultural use. Further, net sown area (NSA) has 

marginally declined between TE 1962-63 and TE 2004-05. Despite having limited 

availability of irrigation facility, area cultivated more than once increased from 3.18 

percent of total geographical area in TE 1962-63 to 15.65 percent in TE 2004-05 due 

to intensive cultivation of crops like sugarcane and horticultural crops.  

 

While there is no significant change in area under fallow, lands under cultivable 

waste as well as permanent pastures and grazing  land, land used for non-agricultural 

purpose and barren and uncultivable land have increased from about 72.77 lakh 

hectares in TE 1962-63 to 80.44 lakh hectares in TE 2004-05. Urban agglomeration 

and continuous expansion of industrial sector could be the reasons for the substantial 

increase in land used for non-agricultural purpose. Out of the total arable land 

available in the state, 85 per cent land is used for agricultural production. Despite a 

severe scarcity for land resources, a total of about 49.33 lakh hectares of lands are 

available in the form of cultivable waste, permanent pastures, land under tree crops 

and grooves, current as well as other follows. With a proper wasteland development 

programme, these lands can be brought under productive use, which may help to 

reduce the rural poverty in the state. 

 

2.2.4. CHANGING STRUCTURE OF LANDHOLDINGS 

The changing structure of land holdings and area operated in Maharashtra is 

presented in Table 2.4. As per Agriculture Census 2000-01, the total number of land 

holdings in the state was 1.21 crore with 2.01 lakh ha area of operated area. The 

marginal and small holdings have accounted for about 73.4 percent of the total 

holdings with operated area share of 38.7 percent. Medium and large farmers have 

constituted 7.8 per cent and 31.0 percent of area of operational holdings, 
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respectively. An interesting fact emerging from Table 2.4 is that there is a sharp 

reduction in the number of large holdings from 10.4 percent in 1970-71 to 0.7 

percent in 2000-01. Average size of the operational holdings in Maharashtra has 

declined to 1.66 ha during 2001 from 2.21 ha in 1990-91. Even with this decline, the 

average size of overall operational holdings is found to be relatively high as 

compared to the same at the all-India level (1.33 ha). 

 

2.2.5. CHANGES IN CROPPING PATTERN 

The cropping pattern of the state has changed considerably over the last 40 years 

(Table 2.5). Area under cereal crops declined from 55.60 per cent in TE 1962-63 to 

39.74 percent in TE 2004-05. It is mainly because of substantial reduction in area 

under jowar, which is the important food grain crop of Maharashtra. Though the 

productivity of pulse crops has been lower in the state, the total area under pulse 

crops has increased from 12.60 percent in TE 1962-63 to 15.26 percent in TE 2004-

05. As the alternative crops suitable to rainfed condition are not available, farmers 

continue to cultivate pulse crops predominantly in the state. 

 

Oilseed crops such as soybean, sunflower, sesamum and groundnut have also been 

cultivated predominantly. Despite a significant reduction in area under groundnut, 

area under total oilseed increased marginally between TE 1962-63 and TE 2004-05. 

This is mainly because of impressive increase in area under soybean since early 

1990s. Cotton is another important crop mostly cultivated under rainfed condition in 

the state. Despite the problems like severe pest attack, increased cost of cultivation, 

low productivity and profitability, area under cotton has marginally increased 

between TE 1962-63 and TE 2000-01 and then marginally declined in TE 2004-05. 

One interesting observation is that despite significant increase in productivity of 

cotton since the introduction of Bt cotton in 2002, area under cotton is found to be 

stable. This only shows that there is a tremendous potential for expanding the 

cultivation of cotton in the state. Measures like expansion of area under pest 

resistance varieties, improved cultivation practices, quality extension network and 

proper marketing network may help to improve the cultivation of cotton in the state. 
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Table 2.3: Changes in the Land Use Pattern in Maharashtra  

                                                                                                                                                    (Percent to total geographical area)                                                                                                           

Type of Land use TE 1962-63 TE 1972-73 TE 1982-83 TE 1992-93 TE 2000-01 TE 2004-05 

Forests 17.62 17.55 17.33 16.70 16.73 16.95 
Barren and un culturable land 5.84 5.81 5.65 5.25 5.02 5.60 
Land put to non-agricultural uses 2.29 2.86 3.41 3.73 4.42 4.51 
Culturable waste 3.00 4.42 3.23 3.12 3.12 2.98 
Permanent pastures & other grazing lands 4.62 5.38 5.06 3.73 3.80 4.06 

Land under Misc. tree crops and groves 0.59 0.67 0.69 0.94 1.11 0.81 
Current fallows 3.78 5.29 2.23 3.92 3.76 4.26 
Other fallow lands 3.81 3.00 4.03 3.56 4.24 3.92 
Net Area sown 58.45 55.01 58.36 59.04 57.81 56.90 
Area sown more than once 3.18 3.32 5.44 9.43 12.18 15.65 
Gross Cropped Area 61.63 58.34 63.80 68.47 70.00 73.63 

Geographical Area (Lakh ha) 304.07 307.58 307.58 307.58 307.58 307.58 
 Note:  TE indicates Triennium Ending Average 
Source: Season and Crop Report, GOM (various issues) and EPWRF (2004). 
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Table 2.4: Changing Structure of Land Holdings and Area Operated in Maharashtra: 1970-71 to 2000-01 

 
Size class 
(Hectare) 
 

Number of Operational holdings                            
(in hundred) 

 

Area of operational holdings                                   
(in hundred hectares) 

 

Average size of holdings                              
(hectare) 

 
1970-71 1980-81 1990-91 2000-01 1970-71 1980-

81 1990-91 2000-01 1970-71 1980-81 1990-91 2000-01 

Marginal 
( < 1.0 ha) 

12419 19259 32747 52880 5776 9733 16176 26408 0.47 0.51 0.49 0.50 
(25.1) (28.1) (34.6) (43.7) (2.7) (4.6) (7.7) (13.2)     

Small  
(1.00 to 1.99 ha) 

8783 15409 27276 35974 12842 23337 39833 51153 1.46 1.51 1.46 1.42 
(17.7) (22.5) (28.8) (29.7) (6.1) (10.9) (19.0) (25.5)     

Semi-Medium 
(2.00-3.99 ha) 

10872 16858 21258 22669 31306 48178 58797 60901 2.88 2.86 2.77 2.69 
(22.0) (24.6) (22.4) (18.7) (14.8) (22.6) (8.1) (30.4)     

Medium  
(4.00-9.99 ha) 

12291 13917 11710 8615 77174 84493 68564 48571 6.28 6.07 5.86 5.64 
(24.8) (20.3) (12.4) (7.1) (36.4) (39.6) (32.8) (24.2)     

Large  
(10.00 & above) 

5141 3182 1706 864 84696 47875 25878 13582 16.47 15.05 15.17 15.72 
(10.4) (4.6) (1.8) (0.7) (40.0) (22.4) (12.4) (6.8)     

All 

49506 
(100) 

68625 
(100) 

94697 
(100) 

121002 
(100) 

211794 
(100) 

213616 
(100) 

209248 
(100) 

200615 
(100) 4.28 3.11 2.21 1.66 

            
Note: Figures in parenthesis are percentage to total. 
Sources: GOM (2001, 2009) and CMIE (2009). 
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Table 2.5: Changes in Cropping Pattern in Maharashtra: TE 1962-63 to TE 
2004-05  

(% of GCA) 

Crops 
TE 

1962-63 
TE 

1972-73 
TE 

1982-83 
TE 

1992-93 
TE 

2000-01 
TE 

2004-05 
Rice 6.96 7.46 7.49 7.50 6.97 6.71 
Maize 0.15 0.22 0.32 0.62 1.37 1.73 
Jowar 32.71 31.98 33.16 28.00 22.36 20.61 
Bajra 8.80 8.88 8.08 9.13 8.10 6.48 
Ragi 1.18 1.05 1.07 0.94 0.72 0.64 
Wheat 4.74 4.64 5.16 3.48 4.29 3.07 
Total Cereals 55.6 55.21 56.14 50.20 44.68 39.74 
Black Gram 2.29 2.55 2.21 2.08 2.61 2.50 
Tur 2.88 3.03 3.29 4.80 4.87 4.68 
Bengal Gram 2.07 1.86 2.04 2.68 4.00 3.01 
Green Gram 2.15 2.42 2.73 3.58 3.18 2.99 
Total Pulses 12.60 12.95 13.58 15.39 16.52 15.26 
Total Food 
grains 68.13 68.16 69.72 65.60 61.20 55.00 
Groundnut 5.88 4.75 3.37 3.58 2.41 1.79 
Sesamum - 0.38 0.68 1.38 0.65 0.51 
Safflower 1.72 2.42 2.42 2.36 1.48 1.12 
Soybean - - - 1.30 2.74 7.28 
Sunflower - - 0.26 2.11 4.02 1.30 
Total Oil seed 10.11 9.60 8.50 12.18 12.22 12.62 
Cotton 13.80 14.53 13.16 12.75 14.56 12.37 
Sugarcane 0.78 1.12 1.83 2.63 3.00 1.98 
Chilli 0.83 0.78 0.71 0.60 0.48 0.45 
Condiments & 
Spices 1.07 1.00 0.91 0.79 0.65 0.94 
Total Fruits 0.37 0.52 0.69 1.22 1.97 5.81 
Total 
Vegetables 0.42 0.59 0.74 1.19 1.38 1.61 
GCA (000' ha) 18968 17944 19622 21061 21742 22649 

 

Despite severe water scarcity in the state, area under sugarcane in the state has 

increased over time. The share of sugarcane area in GCA has increased from just 

0.78 percent in TE 1962-63 to 3.00 percent in TE 2000-01. However, it has declined 

to 1.98 percent in TE 2004-05. Continued support to the sugar industries from state 

government encourages the farmers to cultivate this water intensive crop. Keeping in 

view the water balance of the state, strict rules need to be enforced to discourage the 

cultivation of sugarcane under flood or conventional method of irrigation.  
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2.2.6. GROWTH IN AREA, PRODUCTION AND PRODUCTIVITY 

Growth in agricultural production over time gives an idea of the pace of agricultural 

development in the state. The productivity of various crops is relatively low in the 

state as compared to the all-India average (Table 2.6). It can be seen from the table 

that barring a few crops, productivity of all other crops is significantly lower in 

Maharashtra as compared to the all-India average. Crops like jowar, groundnut and 

sugarcane have higher coverage of irrigation in Maharashtra and therefore, the 

productivity of these crops is relatively higher. However, the productivity of crops 

like gram and cotton is very low due to poor irrigation availability.  

 

Table 2.6: Crop Productivity and Coverage of Irrigation in Maharashtra and India 
Crops Productivity (kg/ha) 2006-07 Coverage of Irrigation (%) 2005-06 

Maharashtra India Maharashtra India 

Rice 1680 2131 28.7 56.0 

Wheat 1325 2708 66.5 89.6 

Jowar 817 844 10.5 9.0 

Bajra 729 886 6.3 8.9 

Maize 1983 1912 9.7 21.1 

Coarse Cereals 895 1185 9.2 13.1 

Tur 726 650 1.7 4.4 

Gram 706 845 26.8 31.1 

Total Pulses 602 612 23.4 15.1 

Food grains 940 1756 16.7 45.5 

Total Oilseed 963 916 7.7 28.2 

Groundnut 889 866 70.6 19.6 

Soybean 1147 1063 0.5 1.7 

Sunflower 548 567 28.8 24.9 

Cotton 253 421 4.8 36.1 

Sugarcane 74898 69022 100.0 91.2 

Onion 10202 12357 - - 

Cashew nut 1500 820 - - 

Chillies 516 1551 - - 

Source: GOI (2008) and CMIE (2009). 
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Unless the productivity of major crops is increased significantly, farmers' income 

cannot be increased. While it may not be possible to provide irrigation for the whole 

cropped area because of limited availability of irrigation potential in the state, 

moisture availability can be improved in the rainfed areas through rain water 

harvesting system and watershed development programmes. Needless to mention 

that watershed development programme under operation in different parts of the 

state has already made significant impact on productivity of crops by increasing the 

water availability. By expanding the watershed development programme in all 

potential areas in the state, not only the productivity of crops can be increased but 

the rural poverty can also be reduced in a sustained manner through agricultural 

growth. 

 

The growth in area, production and productivity of major crops in Maharashtra 

during the period 1960-61 to 2004-05 is presented in Table 2.7. It can be observed 

that during the pre- green revolution period (period I: 1960-61 to 1966-67), the 

production of almost all the crops in the state decreased significantly due to decrease 

in productivity. Though there was growth in area under cereals and pulses (except 

jowar, wheat and gram), decrease in productivity has resulted in decline in 

production. However, with the adoption of green revolution technology during early 

seventies, there was significant growth in production and productivity of all the 

major crops in the state. The food grains production increased at the rate of 4.97 per 

cent per annum, despite low growth in area (0.88 percent) during 1967-68 to 1979-

80 (period II). Thus, rise in productivity was instrumental for increasing food grains 

and oilseeds production. However, growth in production of groundnut declined at 

0.43 per cent, which was due to drastic decline in area under this crop. The increase 

in productivity of groundnut could not substitute the negative growth in area under 

this crop.  
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Table 2.7:  Growth Rates of Area (A), Production (P) and Yield (Y) of Major Crops in Maharashtra: 1960-61 to 2004-05 (% per annum) 

Year 
1960-61 to 1966-67 (P-I) 1967-68 to 1979-80 (P-II) 1980-81 to 1989-90 (P-III) 1990-91 to 2004-05 (P-IV) 1960-61 to 2004-05 (All) 
A P Y A P Y A P Y A P Y A P Y 

Rice 0.53 -5.96 -6.46 c 1.14 a 4.84 b 3.65 c 0.37 -0.42 -0.79 -0.36 a -0.23 0.13 0.41 a 1.8 a 1.38 a 
Maize 8.77a 5.87 b -2.67 a 4.12 a 15.4 a 10.83 a 6.74 a 9.29 b 2.39 9.44 a 12.09 a 2.42 c 6.21 a 8.78 a 2.43 a 
Jowar -0.49 a -5.24 -4.77 1.09 a 7.29 b 6.13 b -0.32 1.42 1.75 -2.02 a -3.49 a -1.51 -0.45 a 1.26 a 1.72 a 
Bajra 2.99 a -2.12 -4.97 c -1.99 c 0.69 2.73 2.49 a 4.5 1.96 -2.12 a -1.29 0.84 -0.17 2.63 a 2.81 a 
Ragi 0.02 -3.74 -3.76 0.35 2.08 1.72 -0.09 0.06 0.16 -2.09 a -2.08 a 0.01 -0.94 a 0.18 1.13 a 
Wheat -1.4 -4.27 -2.91 3.65 a 11.05 a 7.15 a -2.95 a -0.48 2.55 0.21 1.23 1.01 -0.41 b 2.67 a 3.09 a 
Total Cereals 0.15 -5.04 c -5.18 c 0.77 b 6.13 b 5.32 b 0.04 1.25 1.21 -1.32 a -1.32 0 -0.22 a 1.77 a 1.99 a 
Gram -3.77 a -6.87b  -3.22 2.53 b 4.97 b 2.39 6.28 a 10.87 a 4.32 2.91 a 3.03 b 0.12 2.31 a 4.25 a 1.90 a 
Moong 1.89 b -0.01 -1.86 1.10 5.11 3.96 3.26 b 10.85 a 7.36 a -0.78 b -0.81 -0.03 1.44 a 3.48 a 2.01 a 
Tur 1.66 b -6.17 c -7.71 b 1.10 3.23 c 2.11 c 4.91 a 7.18 a 2.17 0.37 a 3.75 b 3.37 b 1.87 a 2.33 a 0.46 c 
Urad 1.43 c -2.14 -3.52 c -0.49 3.39 3.90 b 1.3 c 8.52 a 7.13 a 2.23 a 2.44 0.21 0.46 a 2.47 a 2.01 a 
Total Pulses 0.07 -4.38b -4.44 b 1.19 c 4.05 c 2.83 c 2.76 a 7.48 a 4.59 a 0.51 b 2.21 1.68 1.05 a 2.58 a 1.51 a 
Food grains 0.17 -4.92 c -5.09 c 0.88 b 5.89 b 4.97 b 0.61 b 1.95 1.33 -0.81 a -0.8 0.01 0.06 1.89 a 1.82 a 
Groundnut -1.18 -9.0 b -8.01 b -1.19 b -0.43 0.77 3.15 b 3.46 0.30 -4.89 a -5.03 a -0.14 -1.96 a -0.18 1.82 a 
Sesamum 1.59 1.18 -0.4 0.66 3.22 2.55 c 12.63 a 13.82 a 1.06 -7.82 a -7.25 a 0.61 0.65 c 1.60 a 0.95 a 
Safflower * -0.95 - - 2.65 a - - 3.83 a 8.84 b 4.83 -6.02 a -6.65 b -0.67 0.09 -2.99 b -0.04 
Sunflower* - - - - - - 37.08 a 33.48 a -2.62 -4.23 b -5.38 b -1.20 6.48 a 6.62 a 0.13 
Soybean* - - - - - - - - - 15.52 a 18.16 a 2.28 c 15.52 a 18.16 a 2.48 c 
Total Oilseed -1.35 b 0.85  2.23 c  0.94 b  2.90  1.94 6.77 a 6.20 b -0.53 0.4 2.89 c 2.48 c 1.28 a    4.36 a 3.06 a 
Cotton 0.76 -3.78 -4.51 -1.43 a 1.36 2.83 0.23 3.39 3.16 0.73 3.55 b 2.80 c 0.32 a 2.35 a 2.02 a 
Sugarcane 1.35 -0.32 -1.65 5.28 a 6.60 a 1.25 c 1.7 b -0.48 -2.14 b -1.06 -0.31 0.76 3.63 a 3.40 a -0.22 c 
Con -Spi 0.21 - - -0.70 - - -0.29 - - 0.86 - - -0.58 a - - 
Vegetables  3.93 a - - 2.44 a - - 7.31 a - - 3.30 a - - 3.66 a - - 
Fruits 3.81 a - - 3.47 a - - 5.54 a - - 12.72 a - - 5.84 a - - 
Chillies 0.69 - - -1.03 b - - -1.05 b - - -1.76 a - - -1.06 a - - 
GCA 0.21 - - 0.50 - - 1.20 a - - 0.45 b - - 0.42 a - - 

Notes: * Overall Period - Safflower P and Y , APY of Sunflower, growth rates refers to the period 1980-81 to 2004-05, for Soybean APY refers to 
1990-91 to 2004-05; a,b, c are significant at 1, 5 and 10 percent significance level; P- Period . 
Source: Computed from Season and Crop Report of Maharashtra (various issues) and GOM (2009). 
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During the post green revolution period (period III: 1980-81 to 1989-90), except 

rice, wheat and sugarcane, all other crops recorded increase in production. The 

decrease in production of wheat and sugarcane was due to decline in area and 

however, in case of rice it was due to decline in yield. The production of oilseed and 

pulses has increased significantly during this period, which may be due to 

implementation of Technology Mission in the country during 1986-87. However, 

during the reform period (1990-91 to 2004-05), production of most of the crops has 

declined due to decline in area and productivity. For example, all the major cereal 

crops have recorded decrease in production due to stagnant productivity and 

reduction in area. Similarly, except soybean growth in production of all other 

oilseeds has decelerated due to negative growth in productivity. As soybean is 

emerging as an alternative crop in rainfed regions, area under cereals and cotton is 

switching over to soybean in recent years.  

 

2.2.7. CHANGES IN INPUT USE 

Improvement in yield which is a key to long term growth depends on a host of 

factors that includes technology, quality seeds, fertilizers and pesticides, irrigation 

and micronutrients. The changes in input use in Maharashtra during last four 

decades at five points of period are presented in Table 2.8. One of the indicators of 

level of adoption of technology in agriculture is the use of High Yielding Variety 

seeds (HYVs) of crops. Even with low irrigation facility and wide variation in 

rainfall across different regions in Maharashtra, coverage of HYVs has significantly 

increased from 1.08 lakh hectares in 1966-67 to 82.32 lakh hectares in 2003. 

However, relatively higher coverage of HYVs in cereal crops does not reflect in the 

productivity of the crops, which is a major concern of the agricultural sector of 

Maharashtra. This is mainly because of predominant cultivation of HYVs under 

rainfed condition, where moisture stress often affects the yield levels substantially. 

By introducing drought resistant cum high yielding varieties in different crops, 

productivity of crops can be increased to a larger extent. The area under HYV of 

important crops is presented in Table 2.9. 

 

Adequate credit availability is crucial for agricultural development of any region. 

Some of the studies concluded that farmer indebtedness has been the foremost cause 
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for farmer suicides in the Vidarbha region (Planning Commission, 2006) and a few 

states like Karnataka (Deshpande and Nagesh, 2005). However, others argued that 

root cause of the current agrarian crisis is not indebtedness alone – but it is just a 

symptom (GOI, 2007). The underlying causes are stagnation in agriculture, 

increasing production and marketing risks, institutional vacuum and lack of 

alternative livelihood opportunities. The financial institutions directly associated 

with agricultural finance at grass root level are Primary Agricultural Credit Co-

operative Societies (PACS) extending short-term crop loans to their cultivator 

members. During 2007-08, the amount of loans advanced to the cultivators by the 

PACS was Rs. 5,828 crore of which Rs. 2,496 crore (43 per cent) were given to 

small and marginal farmers (GOM, 2009). During last three years, favorable 

monsoon conditions enabled robust growth in the demand for credit. Announcement 

of various schemes under the programme of doubling of agriculture credit by the 

Government of India, provision of crop loans at rates of interest not exceeding 7 

percent (6 percent in the state of Maharashtra) and buoyancy in the economy in 

general, appear to have facilitated the growth in credit flow (NABARD, 2008).  

 

Table 2.8: Changes in Input use in Maharashtra: 1961-2003  
Year Area under 

HVYsa   
(lakh ha) 

Agri Credit 
(Rs. Crore) 

No. of Plant 
Protection 
Equipments 

No. of 
four 
wheel 
tractors 

No. of Pump sets Fertilizer 
Consumption 
(NPK) 

Electrical Diesel  Per ha 
(Kg) 

Total 
(mt) 

1961 - - - 1427 7100 63747 - - 
1966 1.08* - - 3274 37979 146786 - - 
1972 9.70 - 45847 5607 169778 173678 13.33 241441 
1978 39.41 - 117086 12348 378009 167802 18.15 359847 
1982 45.37 746 245447 20704 448632 139196 26.45 529131 
1987 65.50 817 398816 32464 599649 143007 32.31 656644 
1992 70.86 1409 591195 46631 754636 104722 62.78 1263953 
1997 89.58 2656 756797 81353 851824 112259 60.84 1328526 
2003 82.32 5596 758731 105611 1005437 168228 88.40 1649477 

Note: a- total area under Paddy, Jowar, Bajra, Maize and Wheat crops; * relates to 1966-67; 
Plant Protection equipments includes Sprayers and dusters; # Farm Harvest Price Index 
calculated at the base TE 1962-63 by simple average of prices of all crops reported. 
Sources: Season and Crop Report, GOM and FAI (various Issues).              
 

The increased use of purchased inputs in agriculture necessitated to improve their 

use efficiencies through mechanizations. Farm mechanization has been helpful to 

bring about a significant improvement in agricultural productivity. The number of 
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plant protection equipments such as sprayer and dusters has increased from 0.46 

lakh in 1972 to 7.59 lakh in 2003. This increase may be due to high incidence of pest 

and disease attack on major crops such as cotton, sugarcane and grapes during 

1990s. The use of four wheel tractors in state agriculture has increased to 1.05 lakh 

in 2003 from just 1427 in 1961. As per the Livestock Census, the number of electric 

pump sets has increased at very high rate as compared to the diesel pumps. During 

1961, only 7,100 electric pump sets and 63,747 diesel pump sets were in the state, 

which increased to 10,05,437 and 1,68,228 in 2003, respectively. The electric 

pumpsets have increased by more than 143 times, however oil pump sets by hardly 3 

times over last four decades. Despite having an acute power shortage of electricity in 

the state, the number of electric pumpsets increased by 1,53,613 in 2003 over base 

period 1997.  

 

Table 2.9:  Area under Principal Hybrid/HYV Crops of the Maharashtra State: 1966-
67 to 2004-05 

Crop 

Percentage to total area under crop 

TE 1968-69 TE 1972-73 TE 1982-83 TE 1992-93 TE 2000-01 TE 2004-05 
Paddy 6.49 17.02 64.01 78.81 92.79 86.19 
Jowar 4.33 6.8 31.43 66.72 93.55 93.28 
Bajra 6.35 20.4 42.49 82.37 93.25 88.99 
Maize 22.3 11 90.09 99.18 73.82 76.84 
Wheat 4.63 29.04 81.76 78.52 90.81 98.56 
Total 
(PJBMW) 5.12 12.47 42.72 72.77 92.47 91.02 
Total 
Cereals 4.92 12.01 41.25 70.62 89.38 88.32 
Total Food 
grains 3.98 9.73 33.22 54.05 65.25 63.81 
Cotton - -. 18.19 - 89.51 99 

Note: PJBMW-Paddy+Jowar+Bajra+Maize+Wheat  
Source: GOM (various issues), Epitome of Maharashtra, Part II, Office of Commissioner of 
Agriculture, Pune. 
 

The consumption of fertilizers in the state increased from 1.62 kg/ha in 1960-61 to 

103.1kg/ha in 2007-08. However, the consumption of fertilizers in the state is not 

very low as compared to the national average because of two reasons, i) sugarcane is 

intensively cultivated in the state, which consumes higher amount of fertilisers than 

many other crops; ii) high value horticultural crops such as grapes, banana and 
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vegetables are also cultivated intensively in the state, which also require higher 

amount of fertilizers. Due to less awareness as well as resource constraints, farmers 

are not able to apply fertilizers in time with proper mix of NPK. Uncertainties 

associated with rainfall and the limited access to irrigation are  influencing fertilizer 

use in the state, as water is critical to efficient utilisation by plants of supplementary 

nutrient applications (World Bank, 2003). With the proper institutional credit 

support along with quality extension network, these constraints can be removed 

(Narayanamoorthy and Kalamkar, 2004). 

 

With respect to irrigation, out of the total irrigated area of 3.86 million hectares 

available during TE 2000-01, food grain crops such as paddy, wheat, Jowar and 

bajra together accounted for only 38.05 percent, while sugarcane alone accounted 

for 16.87 percent. Pulses and oilseeds together have accounted for about 14.0 

percent of irrigated area during the same period (Table 2.10). About a quarter of 

area under groundnut is irrigated. Though the net returns per unit water generated by 

sugarcane is very low (Rath and Mitra, 1989), some estimates show that nearly two-

third of irrigation water available in the state is used only by sugarcane (World 

Bank, 2002). Cotton is an important cash crop, which has been traditionally 

cultivated in Maharashtra. Cotton is predominantly cultivated under rainfed 

condition in the state. Surprisingly, irrigation coverage for cotton has progressively 

declined from 4.10 per cent in TE 1982-83 to 3.39 per cent in TE 1992-93 and then 

further down to 2.76 per cent in TE 2004-05. 
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Table 2.10: Gross Area under Irrigation of Principal Crops of the State: 1960-61 to 
2004-05  

                                                                                                                             (Per cent) 

Crops 
TE 

1962-63 
TE 

1972-73 
TE 

1982-83 
TE 

1992-93 
TE 

2000-01 
TE 

2004-05 
Rice 20.69 24.35 27.07 25.91 28.46 24.24 
Maize 37.54 42.55 40.25 29.24 16.21 7.39 
Jowar 4.53 4.47 6.89 7.99 10.52 7.11 
Bajra 1.98 2.8 3.28 3.74 5.21 4.99 
Wheat 15.64 32.89 51.07 71.47 66.24 88.87 
Total 
Cereals 6.94 9.29 13.11 14.33 17.51 15.56 
Black 
Gram 0.09 0.07 0.23 0.25 0.08 - 
Tur 0.44 0.2 0.41 0.52 1.76 1.76 
Bengal 
Gram 8.96 14.38 21.35 33.43 28.09 37.01 
Green 
Gram 0.91 0.21 1.43 2.91 0.39 - 
Total 
Pulses 1.76 2.28 3.82 7.03 7.66 7.3 
Total Food 
grains 5.99 7.96 11.3 12.62 14.86 13.27 
Groundnut 1.17 2.59 10.29 25.62 28.22 17.99 
Sesamum - 0.34 2.58 0.8 0.07 - 
Safflower - 0.47 0.76 0.92 0.08 - 
Soybean - -  - 2.83 1.43 0.9 
Sunflower -  - 0.2 20.62 10.64 24.71 
Total Oil 
seed 1.03 1.78 5.31 12.23 9.99 7.4 
Cotton 1.79 2.66 4.1 3.39 3.89 2.76 
Sugarcane 98.67 100 100 100 100 100 
Chillies 41.06 41.38 44.94 71.65 100 - 
Condiments 
& Spices 36.06 39.28 45 75.71 98.45 - 

Total Fruits   77.29 75.39 78.47 77 - 
Total 
Vegetables 12.4 88.32 78.64 77.89 92.96 - 
GCA 6.56 8.66 12.4 15.56 17.76 16.14 

Note: Figures are percentage to total area under crop. 
Source: Season and Crop reports of Maharashtra State (various issues) 
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 2.2.8. CHANGING COST STRUCTURE OF PRINCIPAL CROPS 
 
The annual growth in cost, price and profit margin per quintal of cotton, sugarcane 

and jowar in Maharashtra is presented in Table 2.11. It could be observed that the 

annual growth rate of cost of cotton, sugarcane and jowar was 8.45, 7.09 and 9.57 

per cent respectively, whereas the growth rate of price of these crops was 7.83, 9.28 

and 7.38 per cent, respectively during 1995-98 over 1981-84. The growth rate of 

cost and price was very low during 1980's. There has been, however, a significant 

increase in the growth rate of both the cost and the price in the 1990's. But, relatively 

high growth in cost made the farming non-economical/non-profitable. In case of 

cotton and jowar, there was huge loss to the farmers (Kalamkar, 2003). This may be 

one of the probable reasons for suicidal death of the cotton growers in Maharashtra.  

 

Table 2.11: Annual Growth Rates of Cost, Price and Profit Margin per quintal 
of Cotton, Sugarcane and Jowar in Maharashtra     

(Per cent) 
Period Cotton Sugarcane Jowar 

Cost Price Profit Cost Price Profit Cost Price Profit 
1988-91 over 
1981-84 1.79 4.66 2.87 3.35 6.65 3.30 0.77 4.59 3.82 

1995-98 over 
1988-91 15.55 11.09 -4.45 10.97 11.97 1.00 19.13 10.25 -8.88 

1995-98 over 
1981-84 8.45 7.83 -0.62 7.09 9.28 2.19 9.57 7.38 -2.19 

Source: Kalamkar (2003c). 

 

Because of high instability in income, increased input costs and less profit margin, 

the debt burden on the farmers of the state has been increasing. This is because most 

of the marginal and small farmers try to experiment and take risks, but they are not 

able to visualize that a bad monsoon leading to a crop failure or a glut in the market, 

which pushes them into indebtedness. Here, an attempt has been made to see the 

trends in cost of cultivation of major crops during last three decades. 

 

Jowar is an important coarse cereal crop grown in the state and it accounts more than 

20 percent share in gross cropped area. Though it is a low value crop, it is grown 

extensively in almost all the divisions of the state, except Konkan division. Table 

2.12 presents per hectare cost structure of jowar in Maharashtra. It can be observed 
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that per hectare cost structure of jowar has been changing and Cost C3 increased 

from Rs. 716 in 1970s to Rs. 11,722 in 2001-05. The cost on manure and 

insecticides has increased hardly in the range of 1 to 3 times over 1970s; however 

machine labour cost has increased significantly followed by irrigation, fertiliser and 

human labour cost. Bajra is grown extensively in four division viz., Kolhapur, Pune, 

Nashik and Aurangabad. Trend in cost structure of bajra crop in Maharashtra is 

presented in Table 2.13. As observed in case of jowar, cost of machine labour has 

increased significantly for bajra since 1980s. Seed cost has also increased almost 

seven times during two and a half decades. 

 

Table 2.12: Trends in Per Hectare Cost Structure of Jowar in Maharashtra: 
1970-71 to 2004-05                                                                                  

(Rs. /ha) 
Items 1970-71 to 

1979-80 
1980-81 to 

1989-90 
1990-91 to 

1999-00 
2000-01 to 

2004-05 
1990-91 to 

2004-05 
Traditional Inputs      
Land  143.50 389.02 1503.42 1862.89 1703.13 
Seed 24.66 51.49 251.40 315.23 286.86 
Manure 45.99 66.54 112.32 166.64 142.50 
Human Labour 199.27 521.20 2683.48 3316.16 3034.97 
Bullock  Labour 155.93 339.81 1139.20 2625.09 1964.69 
Modern Inputs      
Insecticides 1.46 2.78 1.50 2.57 2.10 
Irrigation Charges 8.99 34.74 129.40 327.60 239.51 
Fertilisers 32.30 114.04 558.08 725.94 651.34 
Machine labour 5.74 42.31 418.12 645.20 544.28 
Others* 22.45 39.20 150.68 235.58 197.85 
Depreciation and FC 
Interest 76.03 272.13 988.48 1499.32 1272.28 
Paid out cost A1 329.28 1052.96 4536.18 7260.62 6049.76 
Total Cost C3 716.32 1873.35 7936.23 11722.23 10039.56 

 
Note:* includes interest on working capital, land revenue, cesses and taxes and 
miscellaneous charges; Depreciation on implements & Farm buildings and Interest on fixed 
capital; Cost A1= All actual expenses in cash and kind incurred in production by owner; 
Cost C1= Cost B1+imputed value of Family Labour; Cost C2= Cost B2+imputed value of 
Family Labour; Cost C2+ = Cost C2 estimated by taking into account statutory minimum or 
actual wage whichever is higher: Cost C3=Cost C2+  +10% of Cost C2+  on account of 
managerial functions performed by farmer. 
Source: CACP (various years) 
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Table 2.13:  Trends in Per Hectare Cost Structure of Bajra in Maharashtra: 
1970-71 to 2004-05                                                                                         

(Rs. /ha) 
Items 1980-81 to 

1989-90 
1990-91 to 

1999-00 
2000-2001 to 

2004-05 
1990-91 to 

2004-05 
Traditional Inputs     
Land  353.99 950.79 1560.66 1255.72 
Seed 36.40 156.71 324.06 240.38 
Manure 92.58 145.83 443.48 294.65 
Human Labour 555.40 1915.57 3167.40 2541.49 
Bullock  Labour 420.52 1039.14 3241.29 2140.22 
Modern Inputs      
Insecticides 0.00 0.07 0.05 0.06 
Irrigation Charges 24.41 48.46 150.94 99.70 
Fertilisers 99.14 418.70 564.05 491.38 
Machine labour 52.87 347.20 929.82 638.51 
Others* 37.64 115.84 246.16 181.00 
Depreciation and FC 
Interest 422.48 705.09 1004.00 854.54 
Paid out cost A1 1170.11 3639.19 8046.06 5842.63 
Total Cost C3 2095.43 5863.37 11631.89 8747.63 

Note and Source: Same as in Table 2.12 

 

Table 2.14:  Trends in Per Hectare Cost Structure of Tur in Maharashtra: 
1970-71 to 2004-05 

                                                                                                    (Rs. /ha) 
Items 1990-91 to  

1999-00 
2000-2001 to  

2004-05 
1990-91 to  

2004-05 
Traditional Inputs    
Land  2032.87 2612.88 2355.10 
Seed 356.94 467.79 418.52 
Manure 59.38 98.35 81.03 
Human Labour 2197.49 3233.70 2773.16 
Bullock  Labour 615.14 2553.79 1692.17 
Modern Inputs     
Insecticides 65.65 70.61 68.41 
Irrigation Charges 11.23 82.63 50.90 
Fertilisers 210.12 460.39 349.16 
Machine labour 124.65 420.13 288.81 
Others* 119.29 243.11 188.08 
Depreciation and FC 
Interest 1449.24 2059.16 1788.09 
Paid out cost A1 3216.36 6855.26 5237.97 
Total Cost C3 7242.00 12322.54 10064.52 

Notes and Source: Same as in Table 2.12 
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The major pulse crops grown in the state include tur, balckgram (urad), green gram 

(moong) and gram.  The cost structure for tur is presented in Table 2.14. It can be 

seen that irrigation charges followed by machine charges and bullock charges 

increased at higher rate. Actually, tur is cultivated as a mixed crop with cotton and 

soybean. After harvesting of main crop, farmers generally give one or two protective 

irrigation, because of which irrigation charges may have increased. Land cost is 

relatively high for this crop as compared to coarse cereals. 

 

The changes in cost structure of moong are presented in Table 2.15. There was not 

much change with respect to cost of human labour, manure, land, insecticides, 

irrigation charges and fertilisers. The bullock labour and seed cost has increased 

marginally during the period 1991 to 2005. Moong is generally grown as intercrop 

with cotton and consequently inputs are not applied specifically for its production. 

Trends in per hectare cost structure of black gram in Maharashtra are presented in 

Table 2.16. It can be seen that cost on machine labour, fertilisers, human and 

bullock labour, seed and insecticide has increased.  

 

Table 2.15:  Trends in Per Hectare Cost Structure of Moong in Maharashtra: 
1970-71 to 2004-05                                                       

(Rs. /ha) 
Items 1990-91 to 

1999-00 
2000-2001 to 

2004-05 
1990-91 to 

2004-05 
Traditional Inputs    
Land  1024.54 1190.55 1100.00 
Seed 345.62 516.71 423.39 
Manure 67.92 69.11 68.46 
Human Labour 1723.96 2245.82 1961.17 
Bullock  Labour 914.72 2424.76 1601.10 
Modern Inputs     
Insecticides 15.29 14.27 14.78 
Irrigation Charges 4.69 6.27 5.48 
Fertilisers 383.89 564.28 465.89 
Machine labour 135.91 369.65 242.16 
Others* 106.67 188.12 143.69 
Depreciation and FC 
Interest 440.39 904.80 651.48 
Paid out cost A1 3263.84 5882.26 4454.03 
Total Cost C3 5160.27 8494.33 6675.75 

Notes and Source: Same as in Table 2.12 
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Table 2.16:  Trends in Per Hectare Cost Structure of Urad in Maharashtra: 1970-71 to 
2004-05                                                                                           

(Rs. /ha) 
Items  1980-81 to 

1989-90 
1990-91 to 
1999-00 

2000-2001 to 
2004-05 

1990-91 to 
2004-05 

Traditional Inputs     
Land  212.27 870.34 1213.29 1013.24 
Seed 111.32 322.32 567.83 424.61 
Manure 18.08 68.19 130.51 94.16 
Human Labour 364.07 1576.54 2351.04 1899.25 
Bullock  Labour 298.63 846.98 2385.06 1487.85 
Modern Inputs      
Insecticides 0.96 34.32 33.41 33.91 
Irrigation Charges 0.00 1.07 0.36 0.68 
Fertilisers 98.45 416.22 724.80 544.80 
Machine labour 3.31 96.75 335.47 196.22 
Others* 30.81 104.10 197.60 146.60 
Depreciation and 
FC Interest 166.00 425.43 942.27 640.78 
Paid out cost A1 826.76 3023.50 6097.26 4304.23 
Total Cost C3 1303.90 4752.18 8881.64 6472.79 

Notes and Source: Same as in Table 2.12 
 

As the data on cost structure for gram is available from the year 2002-03, the 

average of three years is presented in Table 2.17. Gram is grown in rabi season and 

its seed cost and irrigation cost is higher than other pulse crops. Among oilseeds, 

soybean, sunflower, safflower and groundnut are the major crops grown in different 

regions of the state. The trend in per hectare cost structure of groundnut is presented 

in Table 2.18. The cost of cultivation of groundnut has increased from Rs.4,422 per 

hectare in 1980s to Rs. 21,926 per hectare in 2001-05. As the productivity of 

groundnut is almost stagnant at about 10 quintal per hectare since 1990-91, the area 

under groundnut crop has come down drastically in all the division of the state. In 

case of sunflower, cost of human and bullock labour have accounted for significant 

proportion followed by cost of land and seed (Table 2.19). The manure cost has 

increased marginally as we have noticed in other crops. 
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Table 2.17:  Trends in Per Hectare Cost Structure of Gram in Maharashtra: 
1970-71 to 2004-05                                      

(Rs. /ha) 
Items 2000-2001 to 2004-05 1990-91 to 2004-05 
Traditional Inputs   
Land  2121.07 2121.07 
Seed 1435.95 1435.95 
Manure 0.89 0.89 
Human Labour 2758.85 2758.85 
Bullock  Labour 1070.04 1070.04 
Modern Inputs   
Insecticides 71.94 71.94 
Irrigation Charges 790.60 790.60 
Fertilisers 485.75 485.75 
Machine labour 892.86 892.86 
Others* 211.85 211.85 
Depreciation and FC 
Interest 1857.78 1857.78 
Paid out cost A1 6648.67 6648.67 
Total Cost C3 11697.27 11697.27 

Notes and Source: Same as in Table 2.12 
 

Table 2.18:  Trends in Per Hectare Cost Structure of Groundnut in Maharashtra: 
1970-71 to 2004-05 
                                                                                                                (Rs. /ha) 
Items 1980-81 to 

1989-90 
1990-91 to 

1999-00 
2000-2001 to 

2005-06 
1990-91 to 

2005-06 
Traditional Inputs     
Land  847.07 2304.16 3093.88 2586.20 
Seed 1090.54 2300.34 3077.23 2577.80 
Manure 273.43 596.19 1193.50 809.52 
Human Labour 922.21 3685.13 7023.81 4877.52 
Bullock  Labour 492.01 1330.79 2794.61 1853.58 
Modern Inputs      
Insecticides 2.84 21.26 0.45 13.83 
Irrigation Charges 89.83 209.80 592.29 346.41 
Fertilisers 165.59 456.04 799.68 578.77 
Machine labour 34.86 230.64 1177.46 568.79 
Others* 104.16 243.58 442.99 314.80 
Depreciation and FC 
Interest 400.56 910.14 1789.58 1224.22 
Paid out cost A1 2902.72 7619.36 14034.94 9910.64 
Total Cost C3 4422.43 12288.37 21925.48 15730.19 

Notes and Source: Same as in Table 2.12 
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Table 2.19:  Trends in Per Hectare Cost Structure of Sunflower in Maharashtra: 1970-
71 to 2004-05                                                                                                                   

(Rs. /ha) 
Items 1980-81 to 

1989-90 
1990-91 to 

1999-00 
2000-2001 to 

2005-06 
1990-91 to 

2005-06 
Traditional Inputs     
Land  529.61 1031.92 1563.58 1209.14 
Seed 101.83 597.88 1126.74 774.17 
Manure 23.03 123.69 76.89 108.09 
Human Labour 427.57 1437.18 2452.42 1775.60 
Bullock  Labour 299.93 927.85 2872.52 1576.07 
Modern Inputs      
Insecticides 0.18 8.49 8.43 8.47 
Irrigation Charges 99.56 174.46 477.73 275.55 
Fertilisers 59.22 520.09 802.52 614.23 
Machine labour 14.62 167.49 482.15 272.38 
Others* 34.95 127.98 242.52 166.16 
Depreciation and FC 
Interest 179.62 597.40 669.92 621.58 
Paid out cost A1 887.98 3725.21 7591.89 5014.10 
Total Cost C3 1635.88 5709.90 10775.43 7398.41 

Note and Source: Same as in Table 2.12 

 

Table 2.20:  Trends in Per Hectare Cost Structure of Safflower in Maharashtra: 1970-
71 to 2004-05                                                                                               

(Rs. /ha) 
Items 1980-81 to 

1989-90 
1990-91 to 

1999-00 
2000-2001 to 

2004-05 
1990-91 to 

2004-05 
Traditional Inputs     
Land  824.00 703.61 906.44 795.81 
Seed 214.01 215.33 225.25 219.84 
Manure 103.45 0.00 0.00 0.00 
Human Labour 929.62 1193.30 1984.04 1552.73 
Bullock  Labour 354.47 524.96 1266.50 862.02 
Modern Inputs      
Insecticides 5.44 54.60 11.72 35.11 
Irrigation Charges 314.24 10.95 1.58 6.26 
Fertilisers 425.68 128.30 186.15 154.59 
Machine labour 35.70 89.52 97.36 93.09 
Others* 154.25 71.73 124.43 95.69 
Depreciation and FC 
Interest 226.70 601.97 816.45 699.46 
Paid out cost A1 2296.46 2030.55 3396.24 2651.32 
Total Cost C3 3535.03 3592.42 5619.91 4514.01 

Note and Source: Same as in Table 2.12 
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Safflower is another important oilseed crop grown during kharif season. 

Surprisingly, there was almost no change in the seed cost which is an important 

input in crop production. Also the cost of manure is zero and irrigation cost has 

declined drastically. Therefore, the cost of cultivation of safflower has increased 

only marginally from Rs.3,535 per hectare in 1980s to Rs. 5,620 per hectare in 

2001-05. Soybean is the most important oilseed grown in the state. Since 1984-85, 

soybean has been grown in the state widely and area under this crop is increasing 

every year. It can be seen from the Table 2.21 that seed cost of soybean is almost 

stagnant during last two and a half decades, in fact it is lower than groundnut. The 

human and bullock labour cost followed by land cost accounts for significant 

proportion of traditional input groups. However, fertiliser and machine labour cost in 

modern input groups have increased. The average cost of cultivation of soybean in 

the state was Rs.14,238 per hectare in 2001-05, which was 50 percent higher than 

the average cost of cultivation recorded in 1990s. 

 

Table 2.21:  Trends in Per Hectare Cost Structure of Soybean in Maharashtra: 1970-
71 to 2004-05                                                                                        

(Rs. /ha) 
Items 1990-91 to 

1999-00 
2000-2001 to 

2004-05 
1990-91 to 

2004-05 
Traditional Inputs    
Land  1828.94 2533.81 2220.53 
Seed 1339.28 1498.35 1427.65 
Manure 132.44 230.23 186.77 
Human Labour 2547.53 2979.19 2787.34 
Bullock  Labour 1236.88 2790.80 2100.17 
Modern Inputs     
Insecticides 38.36 94.11 69.33 
Irrigation Charges 19.09 79.60 52.71 
Fertilisers 753.56 1076.17 932.79 
Machine labour 515.86 1315.68 960.20 
Others* 197.93 310.57 260.50 
Depreciation and FC 
Interest 794.75 1328.95 1091.53 
Paid out cost A1 6266.35 9852.60 8258.71 
Total Cost C3 9404.62 14237.85 12089.75 

Note and Source: Same as in Table 2.12 

 

Cotton is one of the traditional crops cultivated in the state of Maharashtra. Though 

cotton crop has been cultivated predominantly in the state, the crop has been facing 
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many constraints, one of which is coverage of irrigation (only 2.76 per cent). It has 

been widely reported that the cultivation of cotton has become uneconomical, which 

may be one of the reasons for farmers’ suicides in Vidarbha region. The trend in cost 

structure of cotton is presented in Table 2.22. The average cost of cultivation of 

cotton has increased tremendously from Rs. 2,814/ha in 1980s to 18,900/ha in 2001-

05. The machine charges and irrigation cost have increased by about 20 and 15 

times, respectively between these periods. Due to uncertain rains and increased gap 

in two successive rainfalls, the farmers generally give one or two protective 

irrigations. The cost of insecticide and seed has also shown an increase because of 

introduction of new seed by private companies and increased use of insecticide and 

pesticide for the control of bollworm and other pests.  

 

Table 2.22:  Trends in Per Hectare Cost Structure of Cotton in Maharashtra: 1970-71 
to 2004-05                                                                                                

(Rs. /ha) 
Crop 1980-81 to 

1989-90 
1990-91 to 

1999-00 
2000-2001 to 

2004-05 
1990-91 to 
2004-05 

Traditional Inputs     
Land  496.48 2677.91 2915.14 2796.52 
Seed 164.72 753.04 1231.07 992.06 
Manure 186.98 276.31 509.84 393.08 
Human Labour 668.28 3625.53 4465.23 4045.38 
Bullock  Labour 426.00 1341.03 4079.39 2710.21 
Modern Inputs      
Insecticides 131.96 803.44 655.94 729.69 
Irrigation Charges 30.25 147.14 454.45 300.80 
Fertilisers 268.86 1002.14 1345.24 1173.69 
Machine labour 34.96 233.62 680.63 481.96 
Others* 69.37 230.48 441.84 336.16 
Depreciation and FC 
Interest 335.72 1071.48 2120.70 1596.09 
Paid out cost A1 1855.80 7377.53 12740.98 10357.23 
Total Cost C3 2813.56 12179.89 18899.48 15539.68 

Note and Source: Same as in Table 2.12 

 
Sugarcane is mostly grown in western Maharashtra region. The breakup of cost of 

cultivation of sugarcane crops is presented in Table 2.23. It can be seen that the 

average cost of cultivation of sugarcane has increased substantially from Rs. 7,158 

per hectare in 1971-80 to Rs. 60,717 per hectare during 2001-05. As observed in 

other crops, the machine labour cost has increased by 140 times between these 
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periods indicating the increased use of tractors and machineries in sugarcane 

cultivation. 

 
Table 2.23:  Trends in Per Hectare Cost Structure of Sugarcane in Maharashtra: 1970-
71 to 2004-05   

                                                                                     (Rs. /ha) 
Crop 1970-71 to 

1979-80 
1980-81 to 

1989-90 
1990-91 to 

1999-00 
2000-2001 to 

2004-05 
1990-91 to 

2004-05 
Traditional Inputs      
Land  1811.12 3061.48 6718.13 10808.49 8422.45 
Seed 475.43 905.64 1885.75 3273.40 2463.94 
Manure 1029.60 362.20 385.18 995.47 639.47 
Human Labour 358.30 3927.80 8783.20 16219.32 11881.58 
Bullock  Labour 202.41 517.18 1198.31 2182.10 1608.22 
Modern Inputs       
Insecticides 2.87 12.27 0.35 71.30 39.77 
Irrigation Charges 1081.58 1871.42 3410.66 6362.10 4640.43 
Fertilisers 1223.37 2140.90 3792.70 6622.34 4971.72 
Machine labour 44.24 169.02 1856.48 6205.39 3668.53 
Others* 456.39 728.45 1338.30 2537.38 1837.91 
Depreciation and 
FC Interest 269.99 638.24 2230.53 5439.75 3567.71 
Paid out cost A1 4757.76 9995.65 20440.25 39932.05 28561.83 
Total Cost C3 7157.73 14324.09 31599.44 60716.99 43731.75 

Note and Source: Same as in Table 2.12 

 
Overall, it is observed that the cost of cultivation of all the important crops has 

increased substantially during last three and a half decades. The increase in machine 

labour was major input cost followed by human and bullock labour, seed and land 

cost in total cost of cultivation of crops. The manure cost share in total cost of 

cultivation per hectare has declined and in some cases it is nil, which may be due to 

increased use of chemical fertilisers in the state. 

 

2.2.9. TRENDS IN AGRICULTURAL PRICES IN MAHARASHTRA  

Agricultural prices play a dominant role in shaping the pace and pattern of 

agricultural growth. A disquieting feature of the Indian agricultural economy is the 

uncertain trend in movement of the prices of agricultural commodities and 

agricultural program has always been hindered by fluctuations in prices. It is well 

known that agricultural prices have a tendency to display wider inter and intra-year 

fluctuations. Given the functions of agricultural prices, the implication of wider 
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fluctuations remains that the income of producers would fluctuate more than the 

fluctuation in output. As a result, not only the producer's price will be depressed in 

the short run but also the producers' enthusiasm to invest in agriculture to enhance 

the future production. On the other hand, the unrestrained rise in agricultural price 

would affect the levels of living of the population in the country. It is for these 

reasons those governments’ intervention for price stabilization become necessary. 

The main objective of the agricultural price policy since 1965 to mid seventies has 

been to ensure an incentive price to farmers for maximizing their production (Patel 

and Shiyani, 1997) and to encourage higher investment and production. Towards 

this ends, minimum support prices for the major agricultural products are announced 

each year which are fixed after taking into account the recommendation of the 

Commission for Agricultural Cost and Prices (CACP). It is therefore become 

important to analyze the trend in minimum support price, farm harvest price and 

wholesale prices of major commodities in Maharashtra. 

 

The average annual growth rates of Wholesale Prices Index (WPI), Farm Harvest 

Prices (FHP) and Minimum Support Prices (MSP) of major crops in different 

periods are presented in Table 2.24. During 1980-81 to 1989-90, the growth rate of 

MSP of all the crops was higher than the FHP (in case of rice, growth was almost at 

same rate). However, except for bajra, maize, wheat, groundnut and cotton, growth 

rate of WPI of the crops was higher than MSP and FHP. During 1990-91 to 2004-05, 

except wheat (WPI) and cotton (WPI and FHP), all other crops have recorded higher 

growth in MSP than growth in WPI and FHP. Thus, during 1990-91 to 2004-05 

there was a significant increase in minimum support prices of agricultural 

commodities as compared to earlier periods.  
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Table 2.24: Growth Rates of Wholesale Price Index (WPI), Farm Harvest Prices (FHP) and Minimum Support Prices (MSP) of Major 
Crops in Different periods  
 

Notes:  *, ** and *** are significant at 1, 5 and 10 per cent level, respectively;  
WPI- As per the availability of data, growth rates are calculated for the period 1961-67, 1968-80, 1981-90, 1991-2001 and 1961-2004 (2004-05): Overall Period –
for Sesamum, Safflower, Sunflower and Soybean pertain to 1990-91 to 2004-05. 
MSP-Overall Period- paddy, wheat, jowar, bajra and maize- 1964-65 to 2004-05, ragi- 1968-69 to 2004-05; moog and tur 1978-79 to 2004-05; gram 1975-76 to 
2004-05; udid 1979-80 to 2004-05; groundnut and sunflower:  1976-77 to 2004-05; soybean and cotton 1977-78 to 2004-05;  safflower 1986-87 to 2004-05 and 
sugarcane 1967-68 to 2004-05; cotton 1974- Average Monopoly Procurement price. 
Sources: GOI (various issues of Agricultural Prices in India), GOI (various issues of Agricultural Statistics at a Glance) and http://agricoop.nic.in

Crops 
  

1960-61 to 1966-67 1967-68 to 1979-80 1980-81 to 1989-90 1990-91 to 2004-05 1960-61 to 2006-07 
WPI FHP WPI FHP MSP WPI FHP MSP WPI FHP MSP WPI FHP MSP 

Rice 2.7** 14.8* 6.7* 4.2* 7.5* 6.4* 5.4* 5.3* 2.6** 4.3** 7.1* 7.1* 6.0* 7.6* 
Jowar 8.8** 9.5* 8.7* 6.5* 5.4* 4.7* 2.0* 3.9* 5.4* 5.8* 7.5* 7.3* 6.2* 6.8* 
Bajra 14.1** 14.4* 3.8** 3.4* 4.8* 3.0* 3.7* 3.9* 4.4* 5.9* 7.6* 5.9* 5.5* 6.7* 
Ragi 7.3 15.4* 9.6* 5.8* 5.4* 3.3* 3.4* 3.9* 5.0* 5.2* 7.5* 7.2* 5.8* 6.9* 
Maize - 14.9*  4.0** 5.1* - 3.6* 3.9* 4.7* 5.3* 7.4* - 5.7* 6.9* 
Wheat 13.0* 16.4* 4.9* 3.4** 6.1* 3.2* 3.7* 4.4* 7.6* 5.5* 7.3* 6.2* 5.6* 7.0* 
Tur 18.2* 15.8* 9.9* 10.2* - 8.8* 4.9* 8.6* 3.1* 5.1* 7.6* 8.5* 8.5* 9.1* 
Gram 26.3* 23.7* 8.8* 6.0* - 9.9* 5.7* 7.1* 8.1* 6.6* 8.1* 8.5* 7.6* 9.4* 
Mung 18.5*  10.7* - - 8.6* - 7.6* 6.1* - 7.7* 8.6* - 8.9* 
Udid 15.4*  8.4* - - 11.4* - 7.9* 5.1* - 7.7* 8.5* - 8.9* 
Groundnut 13.6* 14.8** 9.0* 7.2* - 7.5* 4.8* 8.0* 4.9* 2.8* 6.5* 8.5* 7.4* 8.6* 
Sesamum - 11.9 - 7.5* - - 5.6* - 4.6* 3.9* - 4.6* 7.5* - 
Safflower -  -  - - - - 4.4* - 7.0* 4.4* - 7.5* 
Sunflower -  -  - - - 10.1* 3.1* - 5.0* 3.1* - 8.5* 
Soybean -  -  - - - 5.0* 4.3* - 6.1* 4.3* - 7.1* 
Cotton 8.7* 5.2*** 7.5* 10.6* - 2.4** 1.3** 4.1* 8.7* 8.7* 6.9* 8.7* 7.3* 7.1* 
Sugar raw 12.1** 14.2* 5.5** 3.6 3.7* 7.6* 3.1 6.2* 3.8* 4.1* 8.1* 7.5* 6.6* 7.1* 
Chillies 11.8* 7.1 8.5* 8.9* - 7.5* 5.6*  1.5* 3.3*  7.6* 6.2* - 
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2.2.10. CAPITAL FORMATION IN AGRICULTURE 

Investment in agriculture is essential for increasing as well as sustaining the overall 

growth of agriculture. Public sector investment in agriculture is essential as it stimulates 

private sector investment (Rath 1989; Mishra and Chand 1995; Dhawan 1998). The 

nexus between capital formation and agricultural growth and its relation with poverty 

alleviation are well documented in literature. However, the decline in the share of 

agricultural sector’s capital formation in GDP from 2.2 percent in the late 1990s to 1.7 

percent in 2004-05 at national level is a matter of concern. This declining share was 

mainly due to fall in public investments in irrigation since the mid-1990s. But, the 

improved availability of credit for agriculture since early 2000s and liberalized trade for 

agricultural products should enhance private investment in agriculture.  

 

The estimates of gross fixed capital formation at current prices in Maharashtra 

agriculture is presented in Table 2.25. The Gross Fixed Capital Formation as a percent 

of agriculture gross state domestic product has declined from 7.4 percent in 1980-81 to 

4.3 percent in 2006-07.  The share of private fixed capital formation is higher than that 

of public sector. In fact, growth in private capital formation was high at 11.4 per cent 

during 1980-81 to 2005-06 when compared to 9.5 per cent in public sector. 

 
Table 2.25: Estimates of Gross Fixed Capital Formation (GFCF) in Agriculture of 
Maharashtra during 1980-81 to 2006-07  

(Rs. Lakh) 
 

Source: EPWRF (2009) and Economic Survey of Maharashtra 2008-09 * 1% significance level 

Year Private 
Sector 

Public 
Sector 

Total  
Agriculture 

GSDP at 
Current Prices 

GFCF as Per cent 
of Agriculture   

GSDP 
1980-81 105432 17495 122927 1663127 7.4 
1985-86 210345 34364 244709 2961625 8.3 
1990-91 394415 57135 451550 6443326 7.0 
1995-96 885288 161793 1047081 15781814 6.6 
2000-01 1279100 227622 1506722 25064189 6.0 
2005-06 1631548 250981 1882529 43241313 4.4 
2006-07 1840687 336348 2177035 50883600 4.3 
GR (1980-81 
to 2005-06) 11.4* 9.5* 11.2* 13.7* -2.5* 
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Public investments in the agricultural sector in India declined steadily in absolute terms 

and as a share of total investments since the mid-1980s. This decline has serious 

implications for the sector’s longer term growth prospects. The growing subsidy 

requirement of the sector accounts largely for decline in public investment in this sector. 

The capital expenditure, which is treated as public investment on agriculture and allied 

heads in presented in Table 2.26. The capital expenditure per hectare of net sown area 

has increased at the current prices from Rs. 37.59 in 1980-81 to Rs. 44.22 in 1990-91, 

Rs. 235.35 in 2000-01 and then to Rs. 466.82 in 2007-08. However, the share of budget 

expenditure on agriculture has declined from 14.22 percent to 11.97 percent, 5.45 

percent and to 4.22 in the corresponding years. The increase in capital expenditure per 

hectare of net sown area may be due to stagnant/decline in net sown area during last two 

decades. However, in order to achieve positive agricultural growth, capital formation in 

agriculture should be enhanced through strengthening market infrastructure, micro 

irrigation, micro finance, micro insurance and rural credit. Also there is a need to 

introduce national scheme for the repair, renovation and restoration of water bodies and 

set up knowledge centre in every village to reduce gap between technology transfers 

from lab to field. 

 

Table 2.26: Public Investments in Agriculture and Allied Heads in Maharashtra 

Year 

Capital Expenditure 
(Rs. Crore/year) 

Capital Expenditure per 
hectare of Net Sown Area  
heads (Rs. /year) 

Share of Budget 
Expenditure on 
agriculture 

 Current 
prices 

1980-81 
prices 

Current 
prices 

1980-81 
 prices 

1980-81 68.79 68.79 37.59 20.87 14.22 
1985-86 102.15 151.69 56.64 31.08 14.58 
1990-91 82.09 97.96 44.22 23.82 11.97 
1995-96 337.85 1659.29 187.90 104.51 7.34 
2000-01 415.06 2504.36 235.35 131.89 5.45 
2005-06 325.87 1543.70 186.50 106.73 3.78 
2007-08 815.66 9671.48 466.82 267.17 4.22 
GR (1980-81 
to 2007-08 10.7* 21.3* 10.9* 11.0* -5.6* 

Notes: GR-Exponential Growth rate - per cent per annum;  
* significant at 1 per cent level. 
Source: Office of the Directorate of Economics and Statistics, Govt of Maharashtra, Mumbai. 
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2.3. AGRICULTURAL DEVELOPMENTS IN KARNATAKA 

The Karnataka economy has undergone significant structural transformation during the 

last one decade registering higher share of state income from service sector. 

Notwithstanding this, agricultural sector continues to play an important role in 

providing livelihood to millions of rural people. According to Population Census 2001, 

agricultural sector supports 13.1 million workers of which cultivators accounted for 

29.3 per cent and agricultural workers constituted about 26.5 per cent. The large 

dependence of workforce relative to output generated has resulted in lower labour 

productivity in agriculture than non-agricultural sector. This has serious implications for 

improving standards of living and reducing poverty in rural areas. Thus, higher growth 

in agriculture is important for strengthening the overall rural economy.   

  

Net area under cultivation has increased from 102.3 lakh hectares to 104.2 lakh hectares 

between 1960-61 and 2004-05 with an addition of 1.9 lakhs hectares only. With 

increasing diversion of land for non-agricultural activities during recent decades, there 

is little scope to bring more area under cultivation in future. However, the cropping 

intensity has increased by 20 percentage points to reach 123.7 per cent in 2004-05 from 

the level recorded in 1960-61. While the area under food grains has declined, the share 

of area under non-food grains has increased over time. The present section discusses the 

contours of agricultural development in Karnataka. Various indicators such as input use, 

prices and output have been utilised to trace the agricultural growth and development 

pattern in the State. 

 

2.3.1. RAINFALL 

Agricultural production in Karnataka is undertaken in the areas spanning from low 

rainfall eastern region to high rainfall western ghats and coastal regions of the State. 

Rainfall plays an important role in maintaining the crop productivity in Karnataka 

(Nadkarni and Deshpande, 1982). Five yearly average annual rainfall in Karnataka was 

1322.9 mm in 1964 and has declined continuously to reach 1164.6 mm in 1989 (Table 

2.27). Though rainfall activities have picked up during nineties, but again decelerated 
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during 2000s. The coefficient of variation for the entire period was at 22.4 per cent. 

High variation in rainfall affects agricultural production. 

  

District-wise analysis of rainfall has been restricted to major 19 districts due to 

availability of consistent data set from 1960-61 to 2006-07. The districts are classified 

into high and low rainfall districts based on median rainfall recorded during the entire 

period of analysis. Among districts, in the order of magnitude Dakshina Kannada, 

Uttara Kannada, Kodagu, Chickmagalur, Shimoga and Hassan have received the highest 

average rainfall. These districts are located in the southern and coastal parts of 

Karnataka. In addition to these districts, Bidar, Bangalore, Belgaum and Gulbarga have 

also recorded rainfall higher than median level. Low rainfall receiving districts are 

Chitradurga, Bijapur, Bellary, Raichur, Kolar, Mandya, Dharwad, Mysore and Tumkur. 

These districts are located in northern, central, southern and eastern parts of the state. It 

is clear from the analysis that there are considerable large patches of dry regions spread 

across the State. 

 

Further, Karnataka is one of the drought prone states in the country and incidence of 

drought is very frequent. High variability in rainfall affects the decisions that farmers 

make on cropping pattern, marketing and storage. The variability of rainfall ranged 

from 16.5 per cent in Uttara Kannada to 31.5 per cent in Shimoga. The coefficient of 

variation was also considerably high in Tumkur (25.8 per cent), Gulbarga (25.7 per 

cent) and Bangalore (25.5 per cent). 
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Table 2.27: Five Years Average Annual Rainfall (mm) in Karnataka 

Districts 1964 1969 1974 1979 1984 1989 1994 1999 2004 2007* C V (%) 

Bangalore 839.9 880.6 1054.6 894.9 712.6 802.4 977.5 866.9 791.9 918.0 25.5 
Belgaum 855.0 802.7 812.5 807.8 729.4 663.2 910.8 986.2 695.4 946.5 19.7 
Bellary 625.9 607.0 655.2 563.5 580.3 660.6 605.8 508.0 501.8 733.0 21.3 
Bidar 1026.9 760.6 850.3 881.0 904.6 1146.2 695.0 882.6 805.8 841.0 23.3 
Bijapur 645.2 606.5 655.7 602.5 574.8 609.6 609.6 589.6 453.4 598.0 23.1 
Chickmagalur 2038.5 1831.2 1897.8 2105.5 1810.9 1657.0 2139.0 1977.8 1656.8 2162.0 16.8 
Chitradurga 549.3 557.9 613.0 558.3 529.3 596.0 644.8 502.8 535.6 699.0 21.7 
Dakhsina Kannada 4366.0 4066.7 4405.3 4065.9 3818.2 3577.6 4180.0 4417.0 3470.4 3742.5 23.5 
Dharwad 764.8 731.0 752.2 828.4 663.7 649.4 843.4 653.6 595.0 842.5 18.7 
Gulbarga 900.6 737.8 812.0 975.1 1012.9 911.0 658.0 708.0 622.8 723.5 25.7 
Hassan 1066.0 915.3 998.0 1105.2 889.6 867.4 1285.2 1351.2 1001.8 1278.0 23.3 
Kodagu 3004.0 2481.1 2639.2 2794.6 2612.8 2115.4 2760.2 2964.2 2446.4 2984.0 18.8 
Kolar 707.3 727.9 825.2 745.2 647.1 693.8 836.8 697.6 680.8 871.5 22.0 
Mandya 659.5 593.9 753.8 725.3 629.1 713.0 763.2 766.8 706.6 813.0 25.1 
Mysore 785.8 725.6 835.4 832.9 713.6 701.0 870.2 832.6 752.0 893.0 19.3 
Raichur 660.0 550.3 772.7 636.5 606.0 664.6 639.8 607.2 582.4 604.5 24.7 
Shimoga 1828.6 1437.6 1347.2 1526.4 1449.5 1726.8 2096.0 2521.6 1907.8 1908.5 31.5 
Tumkur 544.2 715.0 819.5 753.1 675.3 722.6 730.0 643.4 638.6 775.0 25.8 
Uttara Kannada 3267.0 2976.1 2788.5 2807.0 2782.3 2649.8 2805.2 2788.8 2474.4 3105.5 16.5 
Karnataka 1322.9 1195.0 1278.3 1274.2 1175.9 1164.6 1318.4 1322.2 1101.4 1276.4 22.4 

Note: 1. *Two years average only, 2. CV refers to coefficient of variation 
Source: Statistical Abstract of Karnataka (various issues), Government of Karnataka 
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2.3.2. IRRIGATION STATUS 

Karnataka has one of the largest cultivated areas (75 per cent) falling under dry regions. 

Though various irrigation developmental programmes initiated by the state government 

have helped to augment the irrigation potential over time, yet actual utilisation remains 

low. The net irrigated area has increased from 9.1 lakh hectare in 1962-63 to 25.5 lakh 

hectare in 2004-05 (Table 2.28). The gross irrigated area also increased from 10 lakh 

hectare in 1962-63 to 18.6 lakh hectare in 1982-83 and then to 31.8 lakh hectare in 

2000-01. However, in 2004-05 it has declined marginally to 29.6 lakh hectare. The 

percentage of gross irrigated area to gross cropped area stood at 24.8 as against all India 

average of about 42 per cent in 2004-05. There exists huge potential for development of 

dry land farming through appropriate policy mechanism for improving livelihoods of 

farming community in the state of Karnataka. 

 

Table 2.28: Proportion of Gross Irrigated Area and Net Irrigated Area from Different 
Sources of Irrigation 

(Per Cent) 
Particulars TE 

1962-63 
TE 

1972-73 
TE 

1982-83 
TE 

1992-93 
TE 

2000-01 
TE 

2004-05 
Gross Irrigated Area 
(lakh ha) 

10.0 15.0 18.6 27.4 31.8 29.6 

Percent GIA to GCA 9.3 14.0 16.9 22.6 26.0 24.8 
Net Irrigated Area 
(lakh ha) 

9.1 12.2 15.1 22.1 25.6 25.5 

Source of Irrigation: 
Percentage to NIA 

      

Canal 28.3 35.9 40.5 40.5 37.9 32.2 
Tanks 39.5 30.1 21.0 12.0 9.9 6.6 
Tube wells 0.0 0.3 0.5 9.6 19.1 31.3 
Wells 16.1 25.5 26.7 24.1 18.7 16.5 
Other Sources 16.1 8.2 11.3 13.8 14.4 13.4 

Source: Statistical Abstract of Karnataka (various issues), Government of Karnataka  
 

Among sources of irrigation, tanks were predominant source of supply of irrigation 

water during 1960s. Overtime, canal and tube wells have emerged as the major sources 

of irrigation. As percentage to net irrigated area, the share of canal irrigated area has 

increased from 28.3 per cent in 1962-63 to 40.5 per cent in 1982-83. Although canal 

water as source of irrigation remained almost constant during nineties, it showed 
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decelerating trend during 2000s. However, canal remains as the first important source of 

irrigation in Karnataka. The area irrigated through tanks declined drastically from 39.5 

per cent in 1962-63 to 21.0 per cent in 1982-83 and then to 6.6 per cent in 2004-05. 

Interestingly, area irrigated through tube wells increased remarkably from 0.3 per cent 

in 1972-73 to 31.3 per cent in 2004-05. In fact, drying up of tanks due to poor 

maintenance, encroachment, conflicts among users and vagaries of rainfall has forced 

the farmers to resort to bore wells. Open wells were another important source of 

irrigation till early 1990s constituting about 25 per cent of net irrigated area. Its share 

has declined to 16.5 per cent in 2004-05 and constitute as the third important source of 

irrigation after tube wells. 

 

2.3.4. LAND USE PATTERN 

Increasing population pressure and resultant demand for food has put agricultural land 

under stress. In recent years, more and more of cultivated land is being diverted for non-

agricultural purposes. This process of diversion is either initiated by individual farmers 

or so called development policies pursued by state governments. In fact, the later 

process has put the farmers in direct conflict with the state. 

 

In Karnataka, land use pattern has witnessed some changes over time. Land put to non-

agricultural uses has increased from 4.4 per cent of total geographical area in 1962-63 to 

7.0 per cent in 2004-05 (Table 2.29). As the net sown area remained constant at little 

over 10 million hectare, the increase in area for non-agricultural uses might have come 

from the reduction in area under cultivable waste and permanent pastures and other 

grazing land. In fact, area under cultivable waste, and permanent pastures and grazing 

land has come down from 3.4 per cent to 2.2 per cent and 9.2 per cent to 5.0 per cent, 

respectively between 1962-63 and 2004-05. The reduction in pasture and grazing land 

has already affected livestock rearing practices in the state. There is a shift in feeding 

pattern of livestock from open grazing to stall feeding.  
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Table 2.29: Changes in Land Use  
                                                                                                           (Per cent to total Geographical Area) 
Type of Land Use TE 1962-63 TE 1972-73 TE 1982-83 TE 1992-93 TE 2000-01 TE 2004-05 
Forest 14.4 15.2 15.9 16.1 16.1 16.1 
Not available for cultivation 9.3 9.5 10.1 10.5 11.0 11.1 
a) Land put to non-agricultural 
uses 4.4 5.0 5.8 6.3 6.8 7.0 
b) Barren & uncultivable land 4.9 4.5 4.4 4.2 4.2 4.1 
Cultivable waste 3.4 3.2 2.6 2.3 2.3 2.2 
Uncultivated land excluding 
fallow land 11.1 10.0 8.6 7.4 6.7 6.6 
a) Permanent pastures & other 
grazing land 9.2 8.4 6.9 5.8 5.1 5.0 
b) Misc. Tree crops, Groves 1.9 1.6 1.8 1.7 1.6 1.6 
Fallow Land 7.0 8.8 9.1 8.2 9.4 11.2 
a) Current fallow 4.2 5.4 6.3 5.9 7.2 8.6 
b) Other fallow land 2.8 3.4 2.7 2.3 2.2 2.5 
Net Area Sown 54.8 53.3 53.6 55.5 54.5 52.8 
Area sown more than once 2.0 3.3 4.2 8.2 9.7 9.8 
Total Cropped Area 56.8 56.6 57.8 63.6 64.2 62.6 
Total Geographical Area  
(Lakh ha) 187.8 190.1 190.5 190.5 190.5 190.5 

Source: Statistical Abstracts of Karnataka (various issues), Government of Karnataka  
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Though percentage of net sown area in total geographical area has almost remained 

constant, area sown more than once increased considerably from 2.0 per cent in 1962-63 

to 8.2 per cent in 1982-83 and then to 9.8 per cent in 2004-05. This has helped to 

increase the gross cropped area from 56.8 per cent in 1962-63 to 62.6 per cent in 2004-

05. This broadly indicates intensive use of land for achieving higher agricultural 

production to meet the increasing demand. In other words, the cropping intensity has 

increased considerably over time. The cropping intensity was 103.6 per cent in 1962-93 

which has increased to 114.7 per cent in 1992-93 and further to 118.5 per cent in 2004-

05. 

 

2.3.5. STRUCTURE OF LANDHOLDINGS 

The sectoral contribution of the Karnataka economy has changed over time with 

declining share of agriculture and allied sectors. But, the employment structure has not 

undergone much change as large chunk of population still continue to depend on farm 

sector for employment. This has affected land holding pattern and net area operated 

through sub-divisions and fragmentation. The number of landholdings has more than 

doubled to 75.81 lakhs in 2005-06 from the level recorded in 1970-71(Table 2.30). 

While the number of marginal, small and semi-medium holdings increased substantially 

over time, the number of medium and large land holdings has declined considerably. 

The number of marginal and small holdings combined was 19.21 lakhs in 1970-71, 

which has increased to 56.69 lakhs in 2005-06 constituting about 74.8 per cent of total 

landholdings. The number of medium landholdings has declined from 6.23 lakhs in 

1970-71 to 5.55 lakhs in 2005-06. Similarly, number of large holdings has declined 

drastically from 2.19 lakhs in 1970-71 to 1.29 lakhs in 1990-91 and then down to 0.79 

lakhs in 2005-06. 
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Table 2.30: Number of Land Holdings and Area Operated: 1970-71 to 2005-06 
 

 Holdings 
Number of holdings ('000) Area Operated ('000 ha) 

1970-71 1980-81 1990-91 2000-01 2005-06 1970-71 1980-81 1990-91 2000-01 2005-06 
Marginal 

1081 1489 2262 3252 3655 549 638 1072 1492 1651 (Below 1.0 ha) 
Small  

840 1057 1586 1909 2014 1221 1319 2308 2742 2875 (1.00-1.99 ha) 
Semi-Medium  

788 918 1163 1259 1278 2205 2288 3200 3429 3468 (2.00-3.99 ha) 
Medium  

623 662 636 569 555 3792 3858 3770 3317 3206 (4.00 -9.99 ha) 
Large  

219 183 129 90 79 3601 3254 1971 1327 1184 (10.00 & above) 
All   3551 4309 5776 7079 7581 11368 11357 12321 12307 12384 
Average area 
operated/holding       3.20 2.64 2.13 1.74 1.63 

Source: Report of Agricultural Census of Karnataka (2005-06), Government of Karnataka  
 



46 
 

The changing structure of landholdings clearly indicates that farm sizes are increasingly 

becoming marginal and small. These farmer groups should take a centre stage in all 

policy decisions making. Further, huge increase in number of holdings overtime has 

reduced the average size of area operated per holding. The area operated per holding 

was 3.2 ha in 1970-71, which declined to 2.13 ha in 1990-91 and then to 1.63 ha in 

2005-06. In line with the increased sub-divisions of landholdings, total area operated by 

marginal and small and semi-medium holdings has almost doubled in 2005-06 from the 

level recorded in 1970-71. In fact, marginal and small holdings combined accounted for 

about 36.5 per cent of total operated area in 2005-06. Medium and large holdings also 

accounted for almost equal amount of operated area. Size of the operated area per 

landholding influences the choice of crops grown. In general, marginal and small 

farmers practise intensive cultivation of crops when compared to medium and large 

farmers. 

 

2.3.6. CHANGES IN CROPPING PATTERN 

Food grain crops dominate the cropping pattern accounting for over two-third of total 

gross cropped area (GCA) in Karnataka (Table 2.31). Among food grains, coarse 

cereals occupy prominent place in the cropping pattern. The per cent area under food 

grains has declined from 71.9 per cent in 1962-63 to 60.0 per cent in 2004-05. The 

decline in area under food grains is offset by increase in area under oilseeds and other 

crops (which include coconut, arecanut, chillies and coffee). The Technology Mission 

on Oilseeds introduced in 1986 seemed to have positive impact on the area expansion of 

oil seeds.  

 

In 2004-05, jowar occupied the predominant position (14.6 per cent) in the cropping 

pattern followed by rice (9.9 per cent), sunflower (9.2 per cent), ragi (7.4 per cent) and 

groundnut (7.3 per cent). However, per cent area under certain food crops like jowar, 

bajra, ragi and small millets has come down drastically since 1962-63. In fact, jowar 

and small millets have lost their area by over 50 and 80 per cent, respectively between 
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1962-63 and 2004-05. The share of area under rice and wheat has also come down 

during recent years. 

 
Table 2.31: Changes in Cropping Pattern in Karnataka 

(Per cent share of GCA)                                   
 

Note: * include coconut, arecanut, chillies and coffee 
Source: Statistical Abstracts of Karnataka (various issues), Government of Karnataka 

 

However, maize, arhar (pigeon pea) and gram have gained in their relative area during 

the study period. Maize occupied only 0.1 per cent of GCA in 1962-63, which has 

increased steadily to reach 1.4 per cent in 1982-83 and then to 5.9 per cent in 2004-05. 

Similarly, per cent area under arhar in total cropped area has increased from 2.5 per cent 

in 1972-73 to 4.5 per cent in 2004-05. Share of area under gram decelerated during 

seventies and early eighties, but started picking up since nineties. 

 

Crop 
TE 

1962-63 
TE 

1972-73 
TE 

1982-83 
TE 

1992-93 
TE 

2000-01 
TE 

2004-05 
Rice  9.9 10.7 10.3 10.3 11.9 9.9 
Jowar  28.0 21.8 19.2 18.0 15.4 14.6 
Bajra  4.8 4.6 5.4 3.3 2.6 3.0 
Maize 0.1 0.7 1.4 2.3 4.9 5.9 
Ragi 9.6 9.8 9.8 8.8 8.1 7.4 
Wheat  2.9 2.9 3.0 1.7 2.2 2.0 
Small Millets 4.2 4.1 3.2 1.1 0.6 0.5 
Cereals  59.7 55.4 52.4 45.5 46.6 43.1 
Arhar 2.7 2.5 3.3 3.9 4.3 4.5 
Gram  2.5 1.4 1.3 1.7 2.8 3.9 
Pulses  11.9 11.0 13.2 13.8 15.8 16.9 
Foodgrains 71.9 68.3 66.6 59.4 62.4 60.0 
Groundnut 8.4 9.2 7.6 10.5 9.3 7.3 
Sunflower - - 1.0 8.6 4.9 9.2 
Total Oilseeds 9.7 11.0 12.2 22.7 17.3 16.8 
Cotton 9.3 10.2 9.0 5.0 4.7 3.4 
Sugarcane 0.7 1.0 1.6 2.2 3.1 2.2 
Tobacco 0.4 0.3 0.5 0.4 0.6 0.8 
Fruits and nuts 

- - - 1.2 2.6 2.0 
Vegetables - - - 1.0 2.8 3.0 
Others* 0.7 1.3 4.6 4.8 6.7 7.2 
GCA 100.0 100.0 100.0 100.0 100.0 100.0 
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Groundnut is one of the traditional crops grown both under irrigated and rain fed 

conditions. The per cent area under this crop has declined sharply since 2000s due to 

persistent drought like conditions prevailing in the state. However, share of area under 

sunflower has registered sharp increase from 1.0 per cent in 1982-83 to 9.2 per cent in 

2004-05. Among cash crops, area under cotton has declined drastically over time. 

However, sugarcane area has increased considerably from 1960s to 2000s, but has 

showed declining trend since 2001-02. While share of area under fruits and nuts in GCA 

has remained constant, vegetables showed marginal increase in area during the recent 

periods. It emerges from the analysis that there is marked shift in area from cereals to 

pulses, oilseeds and high value crops like vegetables and plantation crops. 

 

2.3.7. GROWTH IN AREA, PRODUCTION AND YIELD 

The compound annual growth in area, production and yield of major crops is given in 

Table 2.32. Growth rates have been computed for four different periods viz., pre-green 

revolution (1960-61 to 1966-67), green revolution (1967-68 to 1979-80), post-green 

revolution (1980-81 to 1989-90) and economic reforms (1990-91 to 2004-05). These 

periods also broadly represent different phases of economic policies pursued by 

Government of India. The compound annual growth in area under food grains was 0.3 

per cent during the pre-green revolution and has declined to -0.1 per cent in during the 

green revolution period. However, growth in food grains production was high at of 3.5 

per cent during the green revolution period. This high growth rate has largely come 

from the growth in yield (3.8 per cent) when compared to the pre-green revolution 

period during which growth in production has come from growth in area. However, 

during the post-green revolution period growth in area under food grains was positive at 

0.4 per cent, but growth in its production and yield has decelerated. During the period of 

economic reforms, growth in area under food grains decelerated but yield has registered 

improved growth of 0.4 per cent. These results broadly indicate that growth in yield of 

food grains has decelerated during 1980s and later period also. 
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However, the crop-wise analysis of growth rates is more revealing. During the pre-

green revolution, growth in area for most of the crops was negative except rice, maize, 

ragi and arhar. Further, growth in yield was negative for rice, maize, ragi, small millets 

and wheat. However, the situation has changed from mid-sixties to seventies during 

which Karnataka agriculture has started benefiting from the new seed cum fertiliser 

technology. In fact, this period can be called golden period of Karnataka agriculture 

during which growth in production of most crops was impressive. Though growth in 

area under certain crops has decelerated, remarkable achievements have been made on 

the fronts of production and yield growth.  

 

However, growth momentum witnessed in yield levels did not continue during 1980s. 

Most crops have registered negative growth rates. Only bajra, maize and small millets 

have witnessed positive growth in yield. But, during 1990-91 to 2004-05 there was a 

reversal in growth in yield of rice, ragi, arhar and gram. Growth in yield had decelerated 

for bajra and was negative for jowar and maize. In case of area, growth has declined for 

bajra and small millets during 1980-81 to 1989-90 and 1990-91 to 2004-05. Jowar and 

ragi have also registered negative growth in area during the latter period. With no 

growth in area under rice, maize has registered the highest growth rate of 8.3 per cent. 

 

The performance of oilseeds seemed to be better during 1980s. Growth in area under 

total oilseeds was negative at -1.4 per cent during pre-green revolution period, which 

has increased to 3.4 per cent in green-revolution period and then to 7.7 per cent during 

post-green revolution period. Although growth in yield of oilseeds has not changed in 

the same manner as the expansion of area, but it has registered positive growth of 0.8 

per cent during 1980s. However, growth momentum did not continue during 1990-91 to 

2004-05. Growth in area, production and yield of all oilseeds was negative. Among 

individual oilseeds, though growth in area under sunflower and groundnut was positive 

at 32.1 per cent and 5.0 per cent, respectively during 1980s, but they have registered 

negative growth rates during recent period. Growth in yield of groundnut was negative 

while that of sunflower was positive. 
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Table 2.32: Compound Annual Growth Rates of Area, Production and Yield of Major Crops 
                                                                                                                                                                                     (Percent) 

Crop  
1960-61 to 1966-67 1967-68 to 1979-80 1980-81 to 1989-90 1990-91 to 2004-05 

Area Production Yield Area Production Yield Area Production Yield Area Production Yield 
Rice  2.5 1.7 -1.0 -0.4 1.9 2.2 0.2 0.0 -0.2 0.0 0.8 0.8 
Bajra  -0.3 1.7 1.9 3.0 5.6 2.6 -2.9 0.4 3.2 -1.5 -0.3 0.9 
Jowar  -1.0 3.0 3.8 -2.5 0.8 3.5 1.4 -0.1 -1.5 -1.9 -2.7 -0.8 
Maize 12.0 2.2 -8.1 12.0 15.0 3.0 6.1 7.0 0.8 8.3 6.8 -1.7 
Ragi 3.5 -7.2 -10.3 0.9 8.4 6.7 0.9 0.6 -1.7 -1.3 -0.4 0.9 
Small Millets -2.9 -5.3 -2.5 2.3 8.0 5.6 -6.9 -5.8 1.2 -6.4 -4.9 1.5 
Wheat  -3.4 -8.5 -6.3 2.3 7.1 4.7 -3.8 -6.4 -5.5 1.4 1.1 -0.7 
Cereals  0.3 0.3 0.0 -0.3 3.5 4.2 0.2 0.4 0.2 -0.4 0.8 1.2 
Arhar 0.7 2.9 2.0 1.3 5.3 3.9 4.2 2.0 -2.1 2.1 4.5 2.7 
Gram  -12.9 -4.2 8.8 -1.7 -2.1 -0.3 6.1 3.0 -3.9 5.8 8.6 2.6 
Pulses  -2.1 1.5 0.0 2.2 3.4 2.5 1.7 0.1 -1.0 1.9 1.9 0.4 
Foodgrains 0.3 0.4 0.1 -0.1 3.5 3.8 0.4 0.4 0.1 0.2 0.9 0.4 
Groundnut 0.3 3.2 0.1 -1.0 -1.6 -0.6 5.0 7.1 2.0 -3.1 -4.4 -2.0 
Sunflower - - - -9.0 -11.2 -2.4 32.1 26.8 -4.0 -2.1 -2.2 0.1 
Total Oilseeds -1.4 1.2 1.5 3.4 3.3 -0.1 7.7 9.2 0.8 -3.4 -3.3 -0.9 
Cotton 0.1 -7.3 -6.2 0.3 4.9 3.9 -7.3 1.7 9.7 -2.7 -4.7 -2.1 
Sugarcane 4.1 6.6 2.1 4.2 2.0 -2.1 4.7 5.4 0.6 0.1 -0.2 -0.7 
Tobacco -1.9 -9.5 -8.6 1.4 5.4 4.7 -0.6 1.4 1.9 4.4 3.0 -1.3 
Fruits and nuts - - - - - - - - - 0.8 0.1 -0.7 
Vegetables - - - - - - - - - 1.4 -0.6 -2.0 

Source: Statistical Abstracts of Karnataka (various issues), Government of Karnataka 
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In case of cotton, growth in area has declined continuously since 1980s. However, it is 

encouraging to note that growth in yield of cotton has increased from -6.2 per cent in 

pre-green revolution period to 3.9 per cent in green-revolution and 9.7 per cent in post-

green revolution periods. Unfortunately, it has again declined during the recent period. 

Meanwhile, area under sugarcane registered positive growth across all the three periods. 

Area under tobacco has also showed high growth rate during recent period. Overall, the 

growth analysis indicates that area under cash/commercial crops has increased over 

time. This has affected area under food grains. Further, growth in yield has decelerated 

for most of the crops during the period of post-green revolution and economic reforms. 

 

2.3.8. CHANGES IN INPUT USE 

With the introduction of new seed cum fertiliser technology in rice and wheat during 

mid-sixties and subsequent spread of this technology to coarse cereals and oilseeds have 

changed input use pattern over time. Various indicators like area under high yielding 

varieties (HYVs), tractors, pump sets, fertiliser consumption, plant protection and credit 

were used to analyse changes in pattern of their use.  

 

Area under high yielding varieties of major crops has increased remarkably from 0.7 

lakhs hectares in 1966 to 21.2 lakhs hectares in 1982 and then to 38.4 lakhs hectares in 

2003 (Table 2.33). The per cent area under HYVs of a particular crop indicates the 

technological spread. The area under HYVs of rice rose from 4.4 per cent of total rice 

area in 1968-69 to 56.0 per cent in 1982-83 and then to 88.3 per cent in 2004-05 

implying that still about 11.7 per cent of rice area is under traditional varieties (Table 

2.34). Technological spread in cultivation of jowar and wheat is low at 65.1 per cent 

and 50.6 per cent, respectively in 2004-05. As jowar occupies relatively high proportion 

of total cropped land, it is worrisome to note low technological spread in this crop. The 

per cent area under HYVs of ragi and maize was about 99 per cent, and that of bajra 

was 93.1 per cent. 
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Table 2.33: Changes in Input Use 
 

Year Area 
Under 
HYVs 

(lakh ha) 

Agricultural 
Credit  

(Rs. Crore) 

Plant 
Protection 

Equipments 
('000 No.) 

Tractors 
('000 No.) 

Pump sets 
('000 No.) 

Fertiliser 
Consumption (NPK) 

Electrical Diesel 
Kg/ ha 
GCA 

Total (lakh 
tonnes) 

1961 - - - 0.98 12.4 10.1 3.4 0.4 
1966 0.7 - - 12.40 27.1 24.6 14.4 1.1 
1972 4.7 - - 13.19 158.9 43.0 15.5 1.7 
1978 17.8 - - 13.98 184.4 89.4 27.2 2.7 
1982 21.2 - - 30.30 235.0 70.0 34.4 3.8 
1987 28.8 - - 33.60 406.0 107.0 48.5 5.7 
1992 33.1 - 46.8 50.60 437.3 108.5 76.6 9.1 
1997 37.0 1886 65.4 78.00 588.7 114.5 66.4 8.3 
2003 38.4 4039 88.4 106.80 677.6 97.5 90.0 11.0 
Note: * Base period is 1981-82       + pertains to 1974 
Source: Statistical Abstracts of Karnataka (various issues), Government of Karnataka 
 
Table 2.34. Area under HYVs of Principal Crops in Karnataka 

                                                                        (% area under HYV to crop area) 

Crop 
TE 

1968-69 
TE 

1972-73 
TE 

1982-83 
TE 

1992-93 
TE 

2000-01 
TE 

2004-05 
Rice  4.4 12.7 56.0 73.6 82.0 88.3 
Bajra  1.7 7.1 27.6 65.7 118.1 93.1 
Jowar  2.0 9.2 20.0 39.1 28.8 65.1 
Maize 65.6 96.2 86.4 94.9 97.5 98.8 
Ragi - - 56.0 87.0 96.6 99.0 
Wheat  4.4 15.7 14.4 30.3 39.4 50.6 

Source: Statistical Abstract of Karnataka, Government of Karnataka  

 

The extent of use of machineries like tractors and pump sets indicate the level of 

mechanisation in agriculture. The number of tractors in the state has increased from 980 

in 1961 to 3,030 in 1982 and then to 1,06,800 in 2003. In 2003, the number of tractors 

per thousand hectare of GCA worked out to be only 9.3, which is lower than all India 

average of 16.7. Further, the number of pump sets used for irrigation purposes has 

increased from 22,500 in 1961 to 3,05,000 in 1982 and further to 7,75,100 in 2003. The 

number of electrical pump sets is higher than diesel pump sets. In 2003, the number of 

pump sets per thousand hectare of GCA was found to be 67.7, which is much lower 

than all India average of 111. In absolute terms, the number of plant protection 
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equipments has increased from 46,800 in 1992 to 88,400 in 2003. But, in terms of 

density it worked out to be 7.7 per thousand hectare of GCA. This broadly indicates low 

level of mechanisation of agricultural operations in Karnataka. 

 

Fertiliser consumption both in absolute terms as well as per hectare of total cropped 

area has increased over time. The consumption of NPK per hectare cropped area was 

3.4 Kg in 1961 and has increased continuously to reach 76.6 Kg in 1992 and then to 

90.0 Kg. The existing improved crop varieties and hybrids are highly fertiliser 

responsive and as a result often farmers tend to apply higher quantities than 

recommended dose. Even so, in Karnataka fertiliser consumption is relatively low when 

compared to all India consumption of 136 Kg per hectare. The low consumption may be 

attributed to dry land based and coarse cereals dominated cropping pattern. 

 

Table 2.35: Per Cent Area under Irrigation of Principal Crops 

Crop 
TE 

1962-63 
TE 

1972-73 
TE 

1982-83 
TE 

1992-93 
TE 

2000-01 
TE 

2004-05 
Rice  59.5 65.1 61.7 63.2 71.3 65.8 
Jowar  2.2 5.2 4.5 7.2 7.9 7.5 
Maize 84.2 79.2 81.1 69.5 50.3 37.4 
Ragi 5.4 10.3 8.4 8.1 5.6 6.2 
Wheat  3.3 10.8 19.4 37.2 42.0 43.6 
Cereals  12.0 18.3 19.3 24.4 29.7 26.6 
Arhar 0.6 0.2 0.3 1.9 1.1 2.1 
Gram  0.6 1.2 7.8 12.9 10.4 13.4 
Pulses  0.7 0.5 1.6 3.7 3.6 4.8 
Foodgrains 10.1 14.9 15.5 19.5 23.1 20.5 
Groundnut - 6.8 13.4 21.8 21.2 19.7 
Sunflower - - 8.6 18.8 19.9 18.7 
Total Oilseeds - 7.1 9.1 19.9 25.0 29.7 
Cotton 1.9 5.0 8.4 25.5 16.1 13.4 
Sugarcane 96.6 98.4 99.8 99.7 99.9 99.9 
Tobacco - - 3.3 2.8 3.5 4.1 

Source: Statistical Abstracts of Karnataka (various issues), Government of Karnataka  
 

Meanwhile, amount of agricultural credit advanced in the state has increased from Rs. 

1,886 crores in 1997 to Rs. 4,039 crores in 2003. Karnataka was one of the states 

witnessed spate of farmers’ suicide during 2000s. Both the central and state 
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governments have attempted to increase the flow of agricultural credit through 

institutional sources of lending to tide over the farmers’ crises. 

 
As discussed elsewhere, only a quarter of total cropped area is irrigated in Karnataka. 

The coverage of irrigation to principal crops is very much limited. The per cent irrigated 

area under food grains crops rose marginally from 10.1 per cent in 1962-63 to 15.5 per 

cent in 1982-83 (Table 2.35). Surprisingly, the irrigation coverage remained more or 

less constant at around 20 per cent during 1990s and 2000s. Among individual crops, 

per cent irrigated area under rice was little over 60 per cent during the period 1962-63 to 

1992-93 and then rose to 71.3 per cent in 2000-01. Due to erratic monsoon during 

recent years, its irrigation coverage declined to 65.8 per cent in 2004-05. 

 

The per cent area irrigated of maize was 84.2 per cent in 1962-63. It has declined to 

69.5 per cent in 1992-93 and then to 37.4 per cent in 2004-05. Decline in area irrigated 

under maize might be due to availability of varieties which can be grown in rainfed 

conditions. However, per cent irrigated area under wheat has increased considerably 

from 3.3 per cent in 1962-63 to 43.6 per cent in 2004-05. In case of ragi and jowar, less 

than of 10 per cent of their respective cropped area is irrigated. Area irrigated under 

oilseeds was 29.7 per cent in 2004-05. Pulses are generally cultivated under rainfed 

conditions. Similarly, cotton and tobacco are predominantly grown under rainfed 

conditions. It emerges from the above analysis that development of irrigation facilities 

assumes at most importance in the dry tracts of the state to improve agricultural growth 

and productivity. Concerted efforts should be made to bring more area under irrigation 

through water harvesting, storage, and watershed development programmes 

 

2.3.9. CHANGING COST STRUCTURE OF PRINCIPAL CROPS 

Trends in cost structure of major crops like paddy, jowar, arhar, groundnut and cotton 

are discussed in this section. Traditional inputs like land and human labour have 

accounted for over 50 per cent of total cost of paddy cultivation in Karnataka (Table 

2.36a). The cost of seed has increased considerably from 1992-93 and 2004-05. It was 

Rs. 112 per ha in triennium ending 1975-76 and has increased to Rs. 807 per ha.  
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While share of animal labour has declined, the share of machine labour has increased 

over time. The cost of pesticides use by and large, has increased since 1992-93. 

Similarly, cost of fertilisers has also showed increasing trend over time. In fact, cost of 

fertilisers was Rs. 388 per ha and has increased over by ten times by 2004-05. “Others” 

included land revenue, cesses and taxes, interest on working and fixed capital, and 

depreciation on farm implements and buildings. The share of “others” has also showed 

increasing trend during the periods under study.  

 

Table 2.36a: Trends in Cost Structure of Paddy  

                                                                                           (Rs/ha) 
Items TE 1975-76 TE 1982-83 TE 1992-93 TE 2000-01 TE 2004-05 
Traditional Inputs           
Land 838 1023 3129 6387 8048 
Seed 112 161 319 717 807 
Manure 92 245 396 1079 572 
Human Labour 548 931 3033 7358 8490 
Animal Labour 266 352 776 1125 1595 
Modern Inputs         

 Pesticides 14 12 197 641 652 
Irrigation 4 79 220 499 869 
Fertilizers 343 388 934 2738 3896 
Machine Labour 5 20 225 1443 2682 
Others 278 393 847 1223 1659 
Total Cost 2499 3604 10076 23210 29270 

Source: Cost of Cultivation of Principal Crops in India (various issues), Ministry of Agriculture, 
Government of India 
 

Jowar is one of the major coarse cereals cultivated in Karnataka. Of the total cost of 

cultivation, land and human labour together accounted for about 50 per cent (Table 

2.36b). As this crop is cultivated largely under dry land conditions, the use of modern 

inputs like fertilisers, pesticides and irrigation are very much limited. The share of 

pesticides and irrigation was less than one per cent of the total cost. Animal labour 

accounted for relatively high cost share when compared to that of machine labour. 

Further, cost of seed has come down marginally over time due to operation of state 
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subsidy schemes for distribution of seeds to small and marginal farmers. Overall, 

traditional inputs accounted for about three-fourth of total cost. 

 

Table 2.36b: Trends in Cost Structure of Jowar 

                                                                                           (Rs/ha) 

Items TE 1972-73 TE 1982-83 TE 1992-93 TE 2000-01 TE 2004-05 
Traditional Inputs 

     Land 161 286 1140 1342 1132 
Seed 14 37 74 137 127 
Manure 14 53 103 207 88 
Human Labour 127 291 942 1770 1627 
Animal Labour 77 189 375 974 1546 
Modern Inputs           
Pesticides 1 3 32 24 3 
Irrigation 0 10 41 44 35 
Fertilizers 5 72 356 592 553 
Machine Labour 1 11 83 346 326 
Others 72 174 657 693 666 
Total Cost 471 1124 3803 6128 6103 

Source: Cost of Cultivation of Principal Crops in India (various issues), Ministry of Agriculture, 
Government of India 
 

Arhar is largely cultivated under dry land conditions. Availability of improved varieties 

and favourable prices induced farmers to expand area under arhar in recent times. 

Traditional inputs accounted for about two-third of the total cost. Land and human 

labour together accounted for relatively high cost shares (Table 2.36c). The cost share 

of pesticides was little over 11 per cent. The cost of fertilisers has increased over time. 

Though use of machine labour has increased, but animal labour continues to dominate 

operations involved in cultivation of arhar. 

 

Groundnut is an important oilseed crops cultivated in Karnataka. Among cost 

components, seed cost accounted for about one-fifth of total cost of cultivation (Table 

2.36d). Human labour and animal labour accounted for about 20 per cent and 12.5 per 

cent of total cost, respectively in 2004-05. Since, this crop is cultivated largely under 

dry land conditions, the share of improved inputs like pesticides, irrigation and machine 
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labour is found to be low. However, the cost share of fertilisers has by and large, 

increased over time. 

 

Table 2.36c: Trends in Cost Structure of Arhar 
                                                                     (Rs/ha) 
Items TE 1982-83 TE 1992-93 TE 2000-01 TE 2004-05 
Traditional Inputs 

    Land 361 1021 2185 2316 
Seed 61 148 338 318 
Manure 43 143 376 168 
Human Labour 320 1096 2753 2240 
Animal Labour 156 420 1112 1714 
Modern Inputs         
Pesticides 145 445 693 1219 
Irrigation 0 2 55 14 
Fertilizers 39 180 723 917 
Machine Labour 0 27 455 743 
Others 114 400 1171 851 
Total Cost 1240 3880 9861 10500 

Source: Cost of Cultivation of Principal Crops in India (various issues), Ministry of Agriculture, 
Government of India 
 

Table 2.36d: Trends in Cost Structure of Groundnut  
                                                                                                (Rs/ha) 

TE 1978-79 TE 1982-83 TE 1992-93 TE 2000-01 TE 2004-05 
Traditional Inputs 

     Land 231 472 1957 2084 2377 
Seed 318 441 1611 2084 2661 
Manure 64 116 338 432 382 
Human Labour 264 444 1466 3144 2401 
Animal Labour 183 198 506 969 1530 
Modern Inputs           
Pesticides 4 4 71 47 68 
Irrigation 0 6 63 116 219 
Fertilizers 29 131 347 676 949 
Machine Labour 4 3 18 249 538 
Others 131 233 668 958 1072 
Total Cost 1227 2049 7044 10758 12195 

Source: Cost of Cultivation of Principal Crops in India (various issues), Ministry of Agriculture, 
Government of India 
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The cost structure of cotton is presented in Table 2.36e. Traditional inputs constituted 

about 70 per cent of total cost. Among traditional inputs, land and human labour 

accounted for 50 per cent. Interestingly, the cost share of animal labour, by and large 

has declined and machine labour has increased. The cost share of pesticides has 

declined considerably during recent years. Pesticides and fertilisers constituted about 

3.8 per cent and 2.4 per cent, respectively. 

 

Table 2.36e: Trends in Cost Structure of Cotton 
                                                                                               (Rs/ha) 
Items TE 1974-75 TE 1982-83 TE 1992-93 TE 2000-01 TE 2004-05 
Traditional Inputs 

     Land 257 911 2008 2134 3247 
Seed 42 128 384 650 607 
Manure 25 77 269 423 238 
Human Labour 155 964 1348 3150 2842 
Animal Labour 119 168 638 1184 1379 
Modern Inputs           
Pesticides 55 499 453 658 422 
Irrigation 0 5 22 93 262 
Fertilizers 78 588 623 897 816 
Machine Labour 2 83 133 179 372 
Others 103 129 687 990 837 
Total Cost 837 3553 6566 10358 11022 

Source: Cost of Cultivation of Principal Crops in India (various issues), Ministry of 
Agriculture, Government of India 
 

It is clear from the analysis of cost structure that traditional inputs accounted for higher 

cost shares than modern inputs. However, the share of modern inputs like machine 

labour and fertilisers has by and large, increased over time. As expected, cost share of 

irrigation is found to be low for major crops grown in Karnataka.   

 

2.3.10 TRENDS IN AGRICULTURAL PRICES 

Price policy has been used as one of the important instruments by the government to 

intervene in the functioning of agricultural markets. The main objective of price policy 

is to protect the interests of both the producers and consumers. On the recommendation 

of Jha Committee, Agricultural Price Commission (now Commission for Agricultural 
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Costs and Prices) was established during mid-sixties to administer Minimum Support 

Price and Procurement Price for major agricultural crops. Over time, the agricultural 

price policy underwent various changes. Presently, the commission fixes effectively 

minimum support price (MSP) for 25 commodities.  

 

Table 2.37 presents the compound annual growth in wholesale prices, farm harvest 

prices and minimum support prices for major commodities. Growth in wholesale prices 

and farm harvest prices of all commodities were higher during 1960-61 to 1966-67 than 

in other periods. It was during this time that the country faced series of droughts and 

was importing food grains from USA. With slump in prices during 1967-68 to 1979-80, 

growth in wholesale prices again accelerated during 1980-81 to 1989-90. Further, 

growth in farm harvest prices (FHP) has also accelerated for most of the commodities 

during eighties. Among all commodities, the increase in the growth of FHP was 

relatively high for rice.  

 

However, during 1990-91 to 2004-05 growth in wholesale and farm harvest prices has 

moderated. Except ragi, wholesale prices of other commodities have declined 

marginally when compared to the level registered in eighties. Initially, minimum 

support price has covered only a fewer commodities and later it was extended to large 

number of commodities in eighties and nineties. Growth in minimum support price for 

most of the commodities has jumped during this period. By and large, growth in MSP 

was over 7.0 per cent. 

 

Overall, analysis of the growth in various types of nominal prices of agricultural 

commodities indicated that prices showed increasing trend during the period under 

study. The prices of most commodities have registered positive growth rates across all 

the periods. More interestingly, except groundnut the growth in MSP of other 

commodities was much higher than wholesale and farm harvest prices during 1990-91 

to 2004-05. This has led to improve the terms of trade in favour of agriculture. 
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2.37: Compound Annual Growth in Wholesale Price, Farm Harvest Price and Minimum Support Price of Major Crops 
 
                                                                                                                                                                     (Per cent) 
Crop 1960-61 to 1966-67 1967-68 to 1979-80 1980-81 to 1989-90 1990-91 to 2004-05 
 WP FHP WP FHP MSP WP FHP MSP WP FHP MSP 
Rice 12.5 17.5 5.0 4.3 6.6 8.3 7.3 5.5 7.2 5.9 7.4 
Bajra 12.4 13.9 4.0 4.4 - 6.8 6.6 4.0 5.4 4.5 7.8 
Jowar 13.7 15.0 4.7 4.2 - 6.8 5.4 4.0 6.3 3.9 7.8 
Maize - 14.2 - 6.2 - - 4.6 4.0 3.6 5.2 7.5 
Ragi 13.2 14.7 3.4 3.1 - 4.5 3.6 4.0 6.2 4.7 7.8 
Wheat 13.5 17.1 4.8 4.6 2.6 7.0 4.2 4.5 6.4 5.3 7.2 
Arhar 14.6 14.7 11.1 11.2  9.5 8.7 9.4 4.0 6.1 7.9 
Gram 21.0 23.1 7.9 8.0 14.4 9.4 8.7 11.1 5.8 5.7 8.5 
Groundnut 11.5 16.8 7.1 6.8 10.6 13.6 7.5 8.3 9.9 3.4 6.7 
Cotton - 9.6 9.1 6.8 7.7 7.4 7.4 7.6 3.7 4.0 7.9 

Source: Statistical Abstracts of Karnataka (various issues), Government of Karnataka 
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2.3.11. PUBLIC INVESTMENT IN AGRICULTURE 

Public investment in agriculture has greater role to play in terms of provisions of basic 

infrastructures like irrigation, market, roads and storage facilities. However, there was 

shift in policy focus towards non-farm sector from mid-eighties to late-nineties, as a 

result agriculture has suffered from falling public investment (Chand, 2000). During 

1980s, agriculture registered spectacular growth in output through spread of improved 

technologies to hitherto neglected regions of eastern India. This higher growth rate had 

set in complacency among policy planners. However, there was greater realisation of 

falling growth rate in agriculture since 2000s and the need to reverse it through 

increased public investment. 

 

Table 2.38: Public Investment in Agriculture and Allied Sector (Average) 

Year 

Capital Expenditure (Rs. Lakhs) Capital Expenditure/000' ha of Net 
Sown Area (Rs.) 

Current Prices 
Constant Prices 
(1999-00) Current Prices 

Constant Prices 
(1999-00) 

1976-80 1577 8523 15655 84650 
1981-85 1769 5930 17065 57145 
1986-90 1422 3610 13496 34236 
1991-95 1326 1941 12551 18346 
1996-00 2183 2270 21008 21838 
2001-05 1880 1633 18537 16135 

Source: Finance Accounts (various issues), Comptroller and Auditor General of India 
 

Table 2.38 presents public investment in agriculture and allied sectors in Karnataka. In 

absolute terms, the average public investment in agriculture was Rs. 8,523 lakhs (at 

1999-00 prices) in 1976-80 and it has declined steadily to Rs. 1,941 lakhs in 1991-95. 

Though there was some reversal of trend during recent years, but it had never reached 

the level registered during 1976-80. The similar trend can be observed on per thousand 

hectare basis also. In fact, capital expenditure per thousand hectare of net sown area was 

Rs. 84,650 in 1976-80 and thereafter it declined continuously till late nineties. The 

falling public investment poses serious challenges to revival of the sector, which has 

already been experiencing stagnation in productivity growth.  
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Table 2.39: Growth in Public Investment in Agriculture and Allied Sectors  
                                                                                               (Per cent) 

Period Current Prices 
Constant Prices 
(1999-00 prices) 

1974-75 to 1979-80 17.2 13.6 
1980-81 to 1989-90 -6.7 -13.5 
1990-91 to 1999-00 4.7 -3.0 
2000-01 to 2008-09 19.7 14.9 

 

It would also be interesting to analyse the growth in public investment across different 

periods to relate to overall growth pattern of the sector. As it is evident from Table 2.39 

public investment in agriculture registered a spectacular growth of 13.6 per cent during 

1974-75 to 1979-80. But, growth in investment declined sharply to -13.5 per cent and - 

3.0 per cent during eighties and nineties, respectively. As discussed elsewhere, this 

decline in public investment has adversely affected growth in agriculture sector during 

1990s and early 2000s. This was illustrated in a detailed manner in a Report of the 

Expert Committee (1993) constituted by Government of Karnataka. However, during 

2000-01 to 2008-09, growth in public investment was positive at 14.9 per cent per 

annum.  

 

In sum, Karnataka agriculture has witnessed some visible changes during last four and a 

half decade. Increasing sub-division of landholdings has taken place. Though not 

dramatic, but perceptible changes have taken place in cropping pattern with shift 

towards commercial crops. Surprisingly irrigation coverage has improved only 

marginally over time. Area under high yielding varieties of major crops has increased 

considerably. However, there still exists scope to increase its coverage. Declining trend 

in public investment in agriculture since eighties has been reversed during recent years. 
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2.4. AGRICULTURAL DEVELOPMENTS IN PUNJAB 

The state of Punjab with mere 1.53 per cent of the geographical area of India, 

contributes about 55-65 per cent of wheat and 35-45 per cent of rice to the national pool 

every year. The productivity of wheat rose from 1.1 tonnes/ha during 1960-61 to 4.5 

tonnes/ha during 2007-08 and that of paddy from 1.6 tonnes/ha to 6.0 tonnes/ha over the 

same period. With quantum jump in yield, the total production of wheat rose from 1.74 

million tonnes in 1960-61 to 15.7 million tonnes in 2007-08 and that of paddy from 

0.34 million tons to 15.7 million tonnes. Almost 97 per cent of the cultivated area is 

under assured irrigation which is the major reason for higher productivity and input use. 

Further, rapid dissemination and adoption of new technologies, development of 

necessary infrastructure and setting up of institutional mechanisms for the supply of 

agricultural inputs and procurement of agricultural produce created an enabling 

environment in enhancing agricultural production. The income from such increased 

agricultural production has resulted in better education, health care and social status of 

the people in rural areas.  

 

However, the agriculture sector is in crisis and the negative impacts of intensive 

agriculture have manifested in many forms. Besides slow down in agricultural growth, 

escalation in costs of production and falling profitability, reduction in employment 

elasticity of agriculture sector, increased incidence of landlessness and indebtedness 

among farmers and farmers’ suicides are other major issues afflicting Punjab 

agriculture. Degradation of natural resources in the form of fall in the ground water 

table, increasing incidence of nutrient deficiency in the soils, including micronutrients 

and insect-pest attacks on the crops are also posing major threats to productivity, food 

grain production and sustainability of agriculture in the long run. The present section 

reviews recent developments in agriculture in Punjab.   
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2.4.1. RAINFALL 

The district-wise annual rainfall for Punjab is presented in Table 2.40. The districts are 

divided into four categories based on the quantum of rainfall across the state. The 

Northern region of the state lies in the Shivalik foothills and experiences heavy rains 

during the monsoon. The districts of Gurdaspur, Hoshiarpur and Rupnagar can be 

categorized into the high rainfall regions as the average annual rainfall was observed to 

be higher than the state average over different years. Paddy, wheat and maize are the 

important crops grown in these districts. The districts like Amritsar, Kapurthala, 

Jalandhar, Patiala and Ludhiana can be categorized into the medium rainfall region of 

the state as the average annual rainfall in these districts was near the average rainfall of 

the state.  This region comprises the western, eastern and central regions of the state. 

The technological breakthrough during the green revolution has mostly impacted this 

region of the state and most of the region is irrigated through the electric tube-wells. 

Paddy and wheat are the predominant crops of the region.   

 

Sangrur and Faridkot districts of the state can be categorized into low rainfall region as 

in most of the years the average annual rainfall was found to be less than the state 

average. The region lies in the southern part of the state. Paddy, wheat and cotton are 

the important crops grown in the region. Canals also play an important role in irrigating 

the farm fields. Ferozepur and Bathinda can be categorized into the very low/scarce 

rainfall region of the state as the lowest rainfall was observed in these districts of the 

state over the study period. The region lies in the southern part of the state. Wheat in the 

Rabi season and cotton and paddy in the kharif season are the important crops of region. 

Canals are the main source of irrigation in this region.   
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Table 2.40: Average Annual Rainfall in Punjab: 1960-61 to 2005-06 (mm)   

Source: Various issues of Statistical Abstracts of Punjab 
 

2.4.2. IRRIGATION STATUS 

Irrigation coverage, which was about 76 per cent of net sown area in triennium ending 

1972-73, has increased to the level of about 97 per cent in triennium ending 2006-07 

(Table 2.41). Canals and tube wells are the main sources of irrigation in the state. 

Punjab has an irrigation distribution network of 1,45,000 kilometers of canals including 

branch canals and minor distributaries and one lakh kilometers of field channels or 

water courses. The canal irrigation system irrigated 13,08,000 hectare land in triennium 

ending 1972-73 while only 11,41,000 hectare was irrigated in triennium ending 2006-

07. While canal irrigation has been declining over the years, tube well irrigation, 

particularly in the central and northern region of Punjab has been on an increase. This is 

mainly due to availability of cheap credit and free supply of electricity in the state. But 

the extensive use of canal irrigation and reckless use of ground water through tube wells 

have caused water logging problems in some areas and lowering of the ground water 

table in other areas. 

Districts 1961-65 1966-70 1970-74 1975-79 1980-84 1985-89 1990-94 1995-99 2000-04 2005-06 
High rainfall regions 
Gurdaspur 1127 989 825 1068 490 908 1065 940 875 955 
Hoshiarpur 1047 850 765 830 389 1102 965 835 613 579 
Rupnagar - 833 733 731 363 971 884 751 695 450 

Medium rainfall regions 
Amritsar 635 605 472 707 418 689 475 567 938 426 
Kapurthala 542 582 498 517 429 558 628 650 407 571 
Jalandhar 699 679 484 673 464 883 682 945 543 615 
Patiala 700 555 568 723 354 786 755 658 499 450 
Ludhiana 707 593 571 657 187 642 659 537 417 381 
Low rainfall regions 
Sangrur 548 488 438 455 392 493 347 407 206 422 
Faridkot - - 271 453 188 387 418 569 264 490 
Very low/Scare rainfall 
Firozpur 405 345 309 465 325 400 365 273 68 252 
Bathinda 523 409 369 366 152 332 173 163 166 321 
Punjab 693 630 522 633 331 721 610 591 401 492 
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Table 2.41: Proportion of Gross Irrigated Area and Net Irrigated Area from different 
Sources of Irrigation: TE 1972-73 to TE 2006-07 
 
Particulars 1972-73 1982-83 1992-93 2000-01 2003-04 2004-05 2005-06 2006-07 
Gross Irrigated 
Area(000’ ha) 

4396.8 5965.2 7102.9 7619.4 7632 7692.2 7679.7 7657.4 

Percent GIA to 
GCA 

76.1 86.8 94.4 96.3 96.9 97 97.6 97.4 

Net Irrigated 
Area(000’ ha) 
  

2927.7 
 

3446.7 
 
 

3903.3 
 

4017 
 

4032.0 
 

4035.0 
 

4060.0 
 

4078.0 
 

Source of Irrigation: Percentage to Net Irrigated Area 
Govt. Canals 44.69 40.76 38.67 26.34 27.76 27.29 27.93 29.16 
Private Canals 0.18 0.00 0.15 0.00 0.00 0.17 0.10 0.10 
Tube wells & 
Wells 

54.62 58.92 60.97 73.53 72.07 72.34 71.77 70.75 

Other sources 0.51 0.32 0.20 0.12 0.17 0.20 0.20 0.00 
Note:  TE indicates Triennium Ending Average 
Source: Various issues of Statistical Abstracts of Punjab 
 
 
2.4.3. LAND USE PATTERN 

Punjab has witnessed continuous increase in the net sown area in the state since 1960-

61 and the proportion of net sown area to total geographical area, which was 75.83 per 

cent in 1962-63, has reached to 83.14 per cent by 2006-07 (Table 2.42). This was made 

possible by the adoption of short duration dwarf varieties of wheat and rice, along with 

the expansion in the irrigated area, fertilizer consumption and growth of farm 

mechanization in the state. There has been significant increase in area under forests in 

the state. Area under permanent barren and un-culturable land and current fallow has 

decreased over the study period. There has been marginal increase in net area sown and 

significant increase in the gross cropped area, which has resulted in rising cropping 

intensity from 127 per cent in 1962-63 to 189 per cent in 2006-07. Because of the 

absence of any scope to increase the cultivated area of the state horizontally, the vertical 

expansion of area has become increasingly limited due to already achieved higher levels 

of cropping intensity and some topographical and irrigational constraints in some 

pockets of the state. Therefore, sustainability in the growth of production per unit of 

land area has to come through raising the input use efficiency or upward shift in the use 

of technology. 
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Table 2.42: Changes in the Land Use Pattern  
                                                                     (Percent to total geographical area)                                                                                                                    

Type of Land use TE 
1962-63 

TE 
1972-73 

TE 
1982-83 

TE 
1992-93 

TE 
2000-01 

TE 
2006-07 

Forest 0.68 2.35 4.38 4.77 5.89 5.42 
Barren and un-
culturable land - 4.13 1.84 1.53 4.65 0.52 

Land put to non-
agricultural uses - 8.28 8.61 7.52 3.47 9.35 

Culturable waste - 1.56 0.77 0.64 0.59 0.16 

Permanent pastures & 
other grazing lands - 0.1 0.08 0.12 0.08 0.08 

Land under Misc. tree 
crops and groves - 0.08 0.07 0.15 0.09 0.07 

Current fallows 5.49 2.56 0.8 1.7 0.85 0.79 
Other fallow lands - Na 0.02 0.37 0.09 0.01 
Net Area sown 75.83 80.93 83.60 83.26 84.29 83.14 
Area sown more than 
once 

20.50 33.92 53.09 66.23 76.64 73.56 
Geographical Area 
(Lakh ha)  5038 5036 5036 5036 5036 5036 

 Note: TE indicates Triennium Ending Average 
Source: Various issues of Statistical Abstracts of Punjab 
 

2.4.5. CHANGING STRUCTURE OF LANDHOLDINGS 

Since the introduction of the green revolution technology, the agrarian structure of 

Punjab has witnessed interesting changes. Till 1980-81, the number of marginal and 

small holdings declined sharply, while those in the higher-size categories showed a 

modest increase. These changes occurred primarily due to the reasons that with the 

onset of the green revolution technology, crop production activities became 

economically attractive, which created an active land-market for leasing and selling 

land. In the later period (1980-81 to 1990-91), when profitability in farming started 

falling and growth of employment opportunities in the non-farm sector became limited, 

the absolute number of holdings in the state increased, even with a significant decline in 

the total operated area. Consequently, the average holding size in the state fell sharply 

from 4.07 hectare in 1980-81 to 3.61 hectare in 1990-91 (Table 2.43). All except the 

small farmers registered a decline in the average landholding size. The number of 
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marginal farmers increased steeply by about 50 per cent, while their operating land base 

increased only by 30 per cent. Small farms too increased but marginally, with more than 

a proportionate increase in their total operated area primarily due to progressive 

subdivision of medium and large farms.  

 

However, these negative developments in Punjab agriculture appear to have been 

slightly arrested now. In 2000-01the average holding size in the state had improved to 

nearly 4.03 hectare but declined marginally to 3.95 hectare in 2005-06. In 2000-01, 

except marginal and small farms, all other categories of farms have considerably 

increased. As a result, the average operating land base for all categories of farms has 

declined, except for the marginal ones. The state of agrarian structure was dominated by 

marginal and small size farming, though the largest in numbers, were fast becoming 

unviable and were leasing out land to large farmers but the trend seems to be reversing 

marginally in 2005-06.  
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Table 2.43: Changing Structure of Land Holdings and Area Operated: 1970-71 to 2005-06 

Holdings Number of holdings Area Operated (000 hectare) 

 1980-81 1990-91 2000-01 2005-06 1980-81 1990-91 2000-01 2005-06 

Marginal 

(Below 1.0 ha) 

197323 

(19.21) 

295568 

(26.46) 

 

122761 

(12.31) 

 

134000 

(13.36) 

126 

(3.02) 

164 

(4.07) 

77 

(1.91) 

83 

(2.09) 

Small 

(1.00-1.99 ha) 

199368 

(19.41) 

203842 

918.25) 

173071 

(17.35) 

183000 

(18.25) 

291 

(6.98) 

328 

(8.13) 

242 

(6.02) 

258 

(6.51) 

Semi-Medium 

(2.00-3.99 ha) 

287423 

(27.98) 

288888 

(25.86) 

328231 

(32.91) 

319000 

(31.80) 

841 

920.16) 

841 

(20.86) 

876 

(21.78) 

855 

(21.57) 

Medium 

(4.00 -9.99 ha) 

269072 

(26.20) 

261481 

(23.41) 

300977 

(30.18) 

296000 

(29.51) 

1672 

(40.09) 

1622 

(40.23) 

1731 

(43.04) 

1701 

(42.91) 

Large 

(10.00 & above) 

73941 

(.20) 

67172 

(6.01) 

72356 

(7.25) 

71000 

(7.08) 

1241 

929.75) 

1077 

(26.71) 

1096 

(27.25) 

1067 

(26.92) 

All 1027127 

(100.0) 

1116951 

(100.0) 

997396 

(100.0) 

1003000 

(100.00) 

4171 

(100.0) 

4032 

(100.0) 

4022 

(100.0) 

3964 

(100.00) 

Average     4.07 3.61 4.03 3.95 

 Source: Various issues of Statistical Abstracts of Punjab. 
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2.4.6. CHANGES IN CROPPING PATTERN 

Table 2.44: Changes in the Cropping Pattern  
                                                                                          (Percent to Gross Cropped Area) 
Crop TE  

1962-63 
TE  

1972-73 
TE  

1982-83 
TE  

1992-93 
TE  

2000-01 
TE  

2006-07 
Rice 4.8 7.6 19.3 27.3 31.8 33.5 
Maize 4.9 9.6 5.0 2.5 2.0 1.9 
Jowar 0.1 0.1 0.0 0.0 0.0 0.0 
Bajra 2.7 2.8 0.8 0.1 0.1 0.1 
Wheat 30.0 40.6 42.7 43.4 41.7 44.0 
Barley 1.3 0.9 1.1 0.6 0.4 0.2 
Other cereals 0.3 0.0 0.0 0.0 0.0 0.0 
Total Cereals  44.1 61.6 67.9 73.9 76.0 79.7 
Black gram 17.3 5.8 3.0 0.5 0.1 0.1 
Other pulses 1.4 1.0 1.2 1.0 0.7 0.3 
Total pulses 18.7 6.8 4.2 1.5 0.8 0.4 
Total Food 
grains 62.8 68.4 72.1 75.4 76.8 80.1 

Groundnut 1.5 2.9 1.2 0.2 0.1 0.1 
Total Oil seeds 3.9 5.6 3.2 2.3 1.3 1.0 
Cotton-A 4.6 4.0 7.9 8.4 4.9 6.5 
Cotton-D 5.0 4.0 2.1 1.0 1.3 0.6 
Sugarcane 2.6 1.9 1.4 1.4 1.4 1.1 
Tobacco NA NA NA NA NA NA 
 Dry Chillies 0.0 0.3 0.1 0.0 0.0 0.0 
Fruits  NA NA 0.3 1.0 0.6 0.7 
Vegetables NA NA 0.6 0.8 1.5 1.4 
Gross Cropped 
Area  (in ha) 4841000 5778000 6869000 7524000 8099000 7887000 

Note:  TE indicates Triennium Ending Average 
Source: Various issues of Statistical Abstracts of Punjab 

 

Cereals, particularly rice and wheat dominate the cropping pattern in the state. 

Wheat was grown on about 30 per cent of gross cropped area in the state in 

triennium ending 1962-63 and rice occupied only about 5 per cent of GCA in the 

state. The dominance of rice in the cropping pattern, which occupied about 33 per 

cent of the GCA in the state in triennium ending 2006-07, has serious implications 

on the indiscriminate and uncontrolled use of ground water resources. It can be 

observed from Table 2.44 that the increase in area under paddy and wheat has 

happened at the expense of area under oilseed, pulses, maize and bajra.  
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Area under gram, which used to be the most important pulse crop in the state during 

the sixties, has recorded a sharp decline of area from 8,37,493 hectare in triennium 

ending 1962-63 to less than 10,000 hectare in triennium ending 2006-07. Yield of 

gram, which stagnated till 1990-91, has started improving, though it has not yet 

become attractive enough to arrest the decline in its area and production. This huge 

decrease in area under these crops may be attributed to the absence of technological 

improvements and ineffective price policy for these crops in the state. Cotton is also 

one of the important crops in the state but due to severe attack of insect-pest and 

variation in prices, the area and productivity of this crop has shown very wide 

fluctuations. The area under crops such as sugarcane and potato has fluctuated over 

time.  

 

2.4.7. AREA, PRODUCTION AND PRODUCTIVITY GROWTH 

The temporal changes in the area, production and productivity of different crops in  

Punjab has been presented in Table 2.45 and the productivity level of important 

crops are shown in Figure 2.2. To ascertain the temporal growth in area, production 

and productivity of different crops in the Punjab state, the analysis were done for the 

four periods viz. period I (1960-61 to 1966-67), period II (1967-68 to 1979-80), 

period III (1980-81 to 1989-90) and  period IV (1990-91 to 2006-07). 

 

There was tremendous increase in area, production and yield under paddy for all the 

periods under study. Wheat also showed the same trend but the increase was at 

lesser pace than for the paddy. Increase in area and productivity of these crops are 

the main movers for the increase in production of these crops in the state. All other 

crops showed either decrease in area or the insignificant increase in area during this 

period. It clearly reveals that the paddy and wheat crop rotation became predominant 

at the cost of maize, other cereals, oilseed and pulses in the state.  

 

It can be observed from the Table 2.45 that the productivity of paddy was 

consistently improving over the years but the growth has slowed down in period III. 

The productivity of rice increased at the significant rate of 6.95 per cent per annum 

during period II, but then it plateau during the period III and did not show any 

significant growth. Recently, the productivity of paddy also showed the signs of 
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stagnation but the decline in the wheat yield was more dramatic as compared to 

paddy. It shows that the genetic potential of wheat was exploited till 1980s and then 

got stabilized while in paddy crop, the process has been continuing but the rate of 

growth has slowed down. The monoculture of paddy and wheat has also caused 

resurgence of pest and diseases and weeds, which have adversely affected the crop 

yield. Cotton (American) showed significant increase in area during the period II 

and III and replaced the area under Cotton (Desi). But due to the persistent attack of 

insect pest on the Cotton (American)p, its area and production was badly hit during 

nineties. The productivity of sugarcane and potato has also stagnated during the 

recent years. Recently, the productivity growth was notable for maize in the state, 

but the area was still decreasing at a significant rate.  

 

   Figure 2.2: Productivity of Major Crops in Punjab 

Fig-1: Productivity of major Crops, Punjab
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Table 2.45:  Average Annual Compound Growth Rates of Area (A), Production (P) and Yield (Y) of Major Crops 
                                                                                                   (Per cent per annum) 

YEAR  1960-61 to 1966-67 1967-68 to 1979-80 1980-81 to 1989-90 1990-91 to 2006-07 
A P Y A P Y A P Y A P Y 

Rice 4.86** 
(0.75) 

7.18** 
(1.76) 

2.20 
(1.40) 

11.17** 
(0.78) 

18.90** 
(0.79) 

6.95** 
(0.70) 

5.34** 
(0.62) 

6.70** 
(1.23) 

1.30 
(0.78) 

1.86** 
(1.86) 

2.95** 
(0.23) 

1.07** 
(0.22) 

Bajra 6.83 
(3.93) 

10.57 
(6.66) 

3.97 
(4.67) 

-8.54** 
(1.80) 

-9.04** 
(1.94) 

-0.55 
(0.80) 

-18.63** 
(2.31) 

-21.34** 
(2.21) 

-3.07* 
(1.24) 

-3.45* 
(1.26) 

-4.61** 
(1.48) 

-0.98 
(0.60) 

Maize 23.60 
(20.51) 

10.14* 
(3.65) 

5.11 
(3.82) 

-1.47 
(0.82) 

-1.38 
(0.85) 

-0.08 
(0.83) 

-5.64** 
(0.55) 

-6.83** 
(1.49) 

-1.27 
(1.74) 

-1.42** 
(0.19) 

1.68* 
(0.65) 

3.13** 
(0.57) 

Wheat 2.20** 
(0.35) 

5.44* 
(1.89) 

3.17 
(1.74) 

2.95** 
(0.40) 

5.42** 
(0.70) 

 

2.40** 
(0.37) 

1.25** 
(0.25) 

 

4.29** 
(0.67) 

3.0** 
(0.65) 

0.45** 
(0.07) 

1.31** 
(0.29) 

0.29 
(2.72) 

Total 
Cereals 

4.23** 
(1.23) 

6.64** 
(1.53) 

- 3.05** 
(0.20) 

6.36** 
(0.53) 

- 1.81** 
(0.26) 

4.55** 
(0.57) 

- 0.92** 
(0.10) 

1.90** 
(0.23) 

- 

Gram -5.64** 
(1.07) 

-6.95 
(3.58) 

-1.39 
(3.22) 

-2.86* 
(1.19) 

-3.27 
(1.83) 

0.12 
(0.95) 

14.15** 
(2.15) 

-10.20* 
(3.83) 

4.52 
(2.84) 

-13.61** 
(0.90) 

-12.30** 
(0.94) 

1.46** 
(0.48) 

Total 
pulses 

-5.58** 
(1.14) 

-6.87* 
(3.43) 

- -2.51* 
(1.0) 

-2.63 
(1.68) 

 -8.21** 
(1.54) 

-5.04* 
(2.50) 

- -8.71** 
(0.57) 

-9.01** 
(0.62) 

- 

Total Food  0.89 
(0.52) 

4.24* 
(1.77) 

- 2.46** 
(0.17) 

5.96** 
(0.48) 

- 1.58** 
(0.32) 

4.46** 
(0.57) 

- 0.81** 
(0.10) 

1.88** 
(0.23) 

- 

Arhar - - - 14.59** 
(3.23) 

18.05** 
(3.64) 

3.02* 
(1.03) 

2.40 
(4.93) 

0.55 
(5.83) 

-1.81 
(1.71) 

-3.16** 
(0.49) 

-3.79** 
(0.76) 

-0.66 
(0.69) 

Rapeseed 
& mustard 

-0.52 
(2.70) 

0.34 
(1.27) 

0.87 
(3.02) 

0.90 
(2.58) 

2.06 
(3.08) 

3.19* 
(1.25) 

-0.04 
(2.57) 

5.51 
(3.59) 

5.49** 
(1.66) 

-3.78** 
(0.83) 

-3.37** 
(0.93) 

0.41 
(0.55) 

Total 
Oilseeds 

8.42** 
(1.85) 

15.40** 
(2.11) 

- -3.30** 
(1.10) 

-3.33* 
(1.18) 

- -4.53* 
(1.72) 

-2.56 
(2.38) 

- -5.76** 
(1.24) 

-6.22** 
(1.63) 

- 

Sugarcane 3.91 
(2.87) 

2.50 
(3.47) 

-1.32 
(1.99) 

-3.41** 
(0.92) 

0.77 
(1.30) 

4.31** 
(0.65) 

2.07 
(1.59) 

2.71 
(1.56) 

0.64 
(0.70) 

0.15 
(1.18) 

-0.13 
(1.21) 

0.29 
(0.25) 

 
Potato  

9.46** 
(2.51) 

10.57* 
(3.87) 

0.95 10.31** 
(1.29) 

15.00** 
(1.90) 

4.32** 
(0.84) 

 

-2.37** 
(1.62) 

-2.47 
(1.65) 

0.29 
(2.59) 

8.07** 
(1.24) 

8.02** 
(1.33) 

-0.19 
(0.46) 

Cotton A -1.23 
(2.01) 

1.80 
(2.51) 

3.04** 
(0.90) 

7.67** 
(0.77) 

8.17** 
(0.76) 

-0.12 
(0.42) 

2.44 
(1.70) 

11.28** 
(2.81) 

8.61* 
(1.85) 

-2.32* 
(0.86) 

-0.85 
(2.39) 

1.51 
(2.03) 

Cotton D 0.38 
(1.96) 

0.01 
(2.33) 

-0.36 
(0.51) 

-0.94 
(1.15) 

-2.35 
(1.53) 

-1.96** 
(0.46) 

-10.83** 
(1.85) 

-5.72 
(3.16) 

5.71 
(2.910 

-2.10 
(1.84) 

1.18 
(1.72) 

3.32* 
(1.25) 

**significant at I percent level 
* Significant at 5 per cent level 
Note: figures in the parentheses indicate Standard error
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2.4.8. CHANGES IN INPUTS USE 

The adoption of HYVs took place at faster pace in the state of Punjab due to 

availability of rural credit through formal credit institutions such as co-operative 

societies, co-operative banks, land mortgage banks, regional rural banks and 

commercial banks. The availability of agricultural credit has increased form Rs. 945 

million during 1971-75 to Rs. 88,838 million in 2001-05 (Table 2.46). Till mid 

1960s primary agricultural cooperative societies were the only formal agency for the 

disbursal of rural credit. This availability of credit was augmented through Land 

Development Banks (LDB) and later through commercial and regional rural banks. 

 

The availability of high fertilizer responsive varieties of seed along with assured 

source of irrigation increased the consumption of chemical fertilizers in the state. 

Total consumption of NPK in Punjab, which was merely 276 thousand nutrient tones 

during 1971-75, has continuously increased over time and reached to a level of 

14.52 lakh nutrient tones by the period 2001-05. Now, Punjab records the highest 

consumption of chemical fertilizer per hectare in the country with about 184 kgs/ha 

of fertilizers in the period 2001-05 as compared to average of 47kgs/ha during 1971-

75.  

 

Table 2.46: Major inputs use  
Year Gross  Area 

under  HYVs 
(000 ha) 

Agriculture  
Credit 
(in lakhs) 

Tractor 
(No) 

No. Pump set 
(Number) 

Fertiliser consumption 
 (NPK nutrients) 

Electrical Diesel Per ha 
 GCA 
(kg) 

Total 
(000 tonnes) 

1971-75 2232.60 9451.12 39469 120600 182600 47.03 275.80 
1976-80 3375.60 23798.33 82400 234400 343400 75.04 484.40 
1981-85 4450.60 76278.70 143100 384600 281200 130.09 901.20 
1986-90 4995.20 124328.39 226600 548000 211600 153.18 1117.60 
1991-95 5432.40 205677.15 293000 648200 190000 162.72 1233.00 
1996-00 5691.60 394593.03 375951 732000 173000 168.74 1321.40 
2001-05 6120.80 888386.07 450691 827000 242400 183.96 1452.80 
Source: Various issues of Statistical Abstracts of Punjab and Directorate of Agriculture, 
Punjab 
 

The Punjab agriculture is highly mechanized in nature and the rapid adoption of high 

yielding technologies has warranted increase in number of agricultural machineries. 
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The density of tractors per thousand hectares is 64 in Punjab, which is highest in 

India. On an average, there is now one tractor for every eight hectare of net 

cultivated land, and in some districts the area operated by a tractor is even lower. 

However, lack of facilities for the service and maintenance of farm equipment near 

by the villages has resulted in raising the cost of production. Excessive farm 

tractorisation has caused damage to physico-chemical characteristics of soil as a 

result biological activities are tend to be impaired in the long run. Similarly, electric 

tube wells are increasing rapidly in Punjab and it has crossed 8.27 lakh by 2001-05 

(Table 2.46). Diesel engines are also increasing in the state but at lesser pace than 

the electrical tube wells. It was due to the policy of supply of free electricity of the 

state government. The large-scale farm mechanization has led to increase in 

cropping intensity and commercialization of Punjab agriculture. 

 

The introduction of HYVs of different crops resulted in big jump in the productivity 

of these crops in the state. It is this remarkable increase in productivity of rice and 

wheat in the state that came to be known as green revolution. But the saturation of 

yield of rice and wheat in the recent years calls for an urgent need for further genetic 

improvement of varieties. The total area under HYVs increased from about 21 lakh 

hectares in the triennium ending 1972-73 to about 63 lakh hectares during triennium 

ending 2006-07 (Table 2.47). 

 

Table 2.47:  Area under HYV Crops of the State 
                                                                      (Percentage Area to total area under the Crop)  

Crop TE 1972-73 TE 1982-83 TE 1992-93 TE 2000-01 TE 2006-07 
Rice 56.6 94.4 93.6 97.0 100.0 
Maize 6.8 36.4 89.4 91.3 94.5 
Bajra 44.9 60.6 96.7 68.8 100.0 
Wheat 72.4 98.8 100.0 100.0 100.0 

Gross area under 
HYVs (lakh ha)  

20.6 42.4 53.6 60.3 62.6 

Note:  TE indicates Triennium Ending Average 
Source: Various issues of Statistical Abstracts of Punjab 
              

Irrigation coverage, which was about 76 per cent of net sown area in 1972-73, has 

increased to the level of about 97 per cent in 2006-07 (Table 2.48). Canals and tube 

wells are the main sources of irrigation in the state. Rice and wheat, being the major 
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crops of the state, have more than 98 per cent of their area under irrigation. More 

than 63 per cent of the area under other crops is also irrigated. 

 

Table 2.48: Gross Area under Irrigation of Principal Crops of the State 
(000’ hectares) 

Crop TE  
1962-63 

TE  
1972-73 

TE  
1982-83 

TE  
1992-93 

TE 
2000-01 

TE  
2006-07 

 Rice 188.0 
(80.0) 

402.0 
(92.0) 

1235.0 
(98.0) 

2034.0 
(99.0) 

2558.0 
(99.0) 

2627.0 
(100.0) 

Maize 214.0 
(90.0) 

390.0 
(70.0) 

235.0 
(68.0) 

96.0 
(52.0) 

92.0 
(57.0) 

101.0 
(67.0) 

Jowar 4.0 
(46.0) 

2.0 
(85.0) 

2.0 
(100.0) 

3.0 
(73.0) 

0.3 
(73.0) 

1.0 
(63.0) 

Bajra 49.0 
(39.0) 

97.0 
(60.0) 

38.0 
(67.0) 

8.0 
(80.0) 

5.0 
(92.0) 

5.0 
(83.0) 

Wheat 838.0 
(58.0) 

2036.0 
(87.0) 

2677.0 
(91.0) 

3144.0 
(96.0) 

2291.0 
(68.0) 

3407.0 
(98.0) 

Barley 21.0 
(36.0) 

25.0 
(46.0) 

58.0 
(75.0) 

37.0 
(85.0) 

29.0 
(95.0) 

20.0 
(99.0) 

Other 
cereals  

3.0 
(26.0) 

0.4 
(33.0) 

0.2 
(20.0) 

0.0 
(0.0) 

0.0 
(0.0) 

0.0 
(0.0) 

Total 
Cereals  

1317.0 
(62.0) 

2952.4 
(83.0) 

4245.2 
(91.0) 

5322.2 
(96.0) 

4976.0 
(81.0) 

6161.0 
(98.0) 

Black gram 239.0 
(29.0) 

92.0 
(27.0) 

59.0 
(28.0) 

6.0 
(14.0) 

5.0 
(51.0) 

3.0 
(72.0) 

Other pulses 17.0 
(26.0) 

19.0 
(33.0) 

46.0 
(56.0) 

64.0 
(87.0) 

49.0 
(90.0) 

25.0 
(91.0) 

Total pulses 256.0 
(28.0) 

111.0 
(28.0) 

105.0 
(36.0) 

70.0 
(62.0) 

54.0 
(84.0) 

28.0 
(88.0) 

Total Food 
grains 

1637.0 
(52.0) 

3136.4 
(79.0) 

4445.2 
(91.0) 

5486.2 
(97.0) 

5227.0 
(84.0.0) 

6370.0 
(99.3) 

Sugarcane 92.0 
(73.0) 

96.0 
(86.0) 

85.0 
(92.0) 

102.0 
(95.0) 

105.0 
(95.0) 

86.0 
(96.0) 

Cotton 443.0 
(95.0) 

449.0 
(98.0) 

676.0 
(98.0) 

708.0 
(100.0) 

502.0 
(100.0) 

556.0 
(100.0) 

Gross 
irrigated 
area 

2724.0 
(71.2) 

 

4397.0 
(76.1) 

 

5965.0 
(86.8) 

 

7103.0 
(94.4) 

 

7619.0 
(96.3) 

 

7676.0 
(97.3) 

 
Note:  Figures in the parentheses indicate per cent to total area 
Source: Various issues of Statistical Abstracts of Punjab 
 

2.4.9. CHANGING COST STRUCTURE OF PRINCIPAL CROPS 

The changes in cost structure for major crops are presented for five periods viz., 

period I (1970-71 to 1979-80); period II (1980-81 to 1989-90); period III (1990-91 

to 1999-00); period IV (2000-01 to 2005-06) and period V (1990-91 to 2005-06). 

Since paddy, wheat and cotton are the predominant crops in the state the analysis 

was restricted to these crops only. The inputs have been divided into traditional 
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inputs (includes seed, manure, human labour and bullock and animal labour) and 

modern inputs (includes pesticides and chemicals, irrigation, fertilizer, tractor and 

machine labour). 

 

 Table 2.49a: Trends in Cost Structure of Paddy in Punjab: 1970-71 to 2005-06 
                                                                                                                       (Rs. /ha) 

Crop 1970-71 to 
1979-80 

1980-81 to 
1989-90 

1990-91 to 
1999-00 

2000-2001 to 
2005-06 

1990-91 to 
2005-06 

Traditional Inputs 
Seed 112 139 309 585 412 
Manure 28 106 127 129 128 
Human Labour 873 1525 2928 4581 3548 
Bullock/Animal 
Labour 

136 154 55 53 54 

Modern Inputs 
Pesticides/chemicals 29 158 608 1305 869 
Irrigation  354 759 1324 2653 1822 
Fertilisers 478 903 1482 2221 1759 
Tractor/ Machine 
labour 

162 511 1444 3032 2040 

Misc. Expenses - - 1 17 7 
Interest on working 
capital 

58 116 224 12691 10152 

Fixed Costs 927 2756 7099 12691 6449 
Rental value of owned 
land 

651 1787 5118 8668 6449 

Rent paid for leased-
in land 

67 376 879 2425 1459 

Land revenue, cesses 
& taxes 

5 4 3 - 2 

Depreciation on 
implements & 
buildings 

28 96 161 173 165 

Interest on fixed cost 176 493 938 1425 1121 
Operational costs 2230 4371.02 8502 14973 10928 
Total cost (C2) 3157 7127 15601 27664 20124 
Paid out cost A1 1940 3918 7546 13272 9694 
Total Cost C3 3473 7840 17161 30430 22136 

Source: Various issues of CACP (Commission for Agricultural Costs and Prices) Reports 

 

Table 2.49a indicated that in paddy cultivation except human labour, cost of most of 

the major input use has increased significantly in period IV as compared to other 

periods. The total human labour use for paddy cultivation was significantly lower at 

Rs. 2,928/ha in period III as compared to Rs. 4,581/ha in period IV. The share of 

bullock/animal labour has declined over the period of time in the wake of 
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mechanization of various operations. The expenditure on weedicides and 

insecticides increased overtime. Over this time period, the amount spent on seeds 

increased from Rs. 112/ha to Rs. 585/ha. The fertilizer use increased from Rs. 478 

kg/ha period I to Rs. 2,221/ha during period IV. The operational costs increased at a 

lower rate than the fixed costs and the cost C3. 

 

Table 2.49b:  Trends in Cost Structure of Wheat of the State: 1970-71 to 2005-06 
                                                                                                                           (Rs. /Ha) 

Crop 1970-71 to 
1979-80 

1980-81 to 
1989-90 

1990-91 to 
1999-00 

2000-2001 to 
2005-06 

1990-91 to 
2005-06 

Traditional Inputs 
Seed 105 223 543 801 640 
Manure 14 14 21 43 30 
Human Labour 426 784 2349 2457 2390 
Bullock/Animal 
Labour 

189 125 57 88 69 

Modern Inputs 
Pesticides/chemicals 3 91 347 1068 617 
Irrigation  119 165 278 479 353 
Fertilisers 367 866 1911 2683 2201 
Tractor/ Machine 
labour 

186 634 1478 3479 2228 

Misc. Expenses 3 12 35 44 38 
Interest on working 
capital 

37 81 194 319 241 

Fixed Costs 936 2220 7367 12174 9170 
Rental value of 
owned land 

632 1361 5081 7976 6167 

Rent paid for leased-
in land 

97 338 999 2117 1418 

Land revenue, cesses 
& taxes 

6 4 3 0 2 

Depreciation on 
implements & 
buildings 

52 95 204 236 216 

Interest on fixed cost 149 422 1080 1845 1367 
Operational costs 1449 2995 7213 11461 8807 
Total cost (C2) 2385 5215 14580 23635 17977 
Paid out cost A1 1336 2771 6632 10756 8178 
Total Cost C3 2624 5737 16038 25999 19775 

Source: Various issues of CACP (Commission for Agricultural Costs and Prices) Reports 
 

Table 2.49b showed that in wheat cultivation the use of most of the major inputs has 

increased significantly in period IV as compared to other periods. The total human 

labour use increased only marginally from Rs. 2,349/ha in period III as compared to 

Rs. 2,457/ha in period IV as the use of machine labour increased particularly during 
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harvesting and its expenses increased from Rs. 1,478/ha to Rs. 3,479/ha during the 

same period. The bullock/animal labour was found to decline over the period of time 

in the wake of mechanization of various operations. The expenditure on weedicides 

and insecticides increased substantially overtime. Over this time period, the amount 

spent on seeds increased from Rs. 105/ha to Rs. 801/ha and that on fertilizer from 

Rs. 367/ha to Rs. 2,683/ha. The operational costs increased at a lower rate than the 

fixed costs and the cost C3. 

 

Table 2.49c:  Trends in Cost Structure of Cotton of the State: 1970-71 to 2005-06 
                                                                                                                                (Rs. /Ha) 
Particulars 1970-71 to 

1979-80 
1980-81 to 

1989-90 
1990-91 to 

1999-00 
2000-2001 to 

2005-06 
1990-91 to 

2005-06 
Traditional Inputs 
Seed 29 91 311 1519 764 
Manure 21 16 18 24 20 
Human Labour 641 1395 4204 4819 4435 
Bullock/Animal 
Labour 

155 217 117 173 138 

Modern Inputs 
Pesticides/chemicals 47 332 2203 5661 3500 
Irrigation  75 164 372 653 415 
Fertilisers 145 299 652 1207 860 
Tractor/ Machine 
labour 

97 261 1039 2803 1701 

Misc. Expenses - - - 5 2 
Interest on working 
capital 

27 65 211 480 312 

Fixed Costs 811 2121 6159 9350 7139 
Rental value of 
owned land 

589 1479 4315 6436 5110 

Rent paid for 
leased-in land 

65 244 732 744 597 

Land revenue, 
cesses & taxes 

9 17 29 481 138 

Depreciation on 
implements & 
buildings 

37 79 195 258 202 

Interest on fixed 
cost 

111 302 888 1431 1092 

Operational costs 1237 2840 9027 17344 12147 
Total cost (C2) 2048 4961 15186 26694 19286 
Paid out cost A1 976 2206 7159 16107 10515 
Total Cost C3 2253 5457 16705 29363 21215 

Source: Various issues of CACP (Commission for Agricultural Costs and Prices) Reports 
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Table 2.49c indicated that in cotton cultivation the expenditure on human labour 

increased marginally from Rs. 4,204/ha in period III to Rs. 4,819/ha in period IV 

while that on machine labour increased considerably from Rs. 1,039/ha to Rs. 

2,803/ha during the same period. The share of bullock/animal labour has declined 

over the period of time. The expenditure on weedicides and insecticides increased 

overtime from Rs. 47/ha in period I to Rs.5,661/ha in period IV. Over this time 

period, the amount spent on seeds increased from Rs. 29/ha to Rs. 1,519/ha due to 

more use of Bt hybrid. The fertilizer use increased from Rs. 145/ha in period I to Rs. 

1,207/ha during period IV. 

 

2.4.10. TRENDS IN AGRICULTURAL PRICES 

Table 2.50:  Annual Compound Growth Rates of Wholesale Price Index (WPI), Farm 
Harvest Prices (FHP) and Minimum Support Prices (MSP) of Major Crops  

 

Year  

1960-61 to 1966-67 1967-68 to 1979-80 1980-81 to 1989-90 1990-91 to 2006-07 

WPI FHP WPI FHP MSP# WPI FHP MSP WPI FHP MSP 

Rice 
5.80** 
(0.91) 

5.0** 
(0.78) 

6.32** 
(1.00) 

4.78** 
(1.10) 

6.85** 
(0.84) 

7.58** 
(0.80) 

7.66** 
(0.71) 

5.47** 
(0.41) 

5.90** 
(0.49) 

6.23** 
(0.44) 

6.66** 
(0.49) 

Maize 
13.79** 
(13.79) 

12.49* 
(4.94) 

7.75** 
(1.51) 

7.32** 
(1.38) 

5.53** 
(0.84) 

6.29** 
(0.95) 

7.58** 
(1.03) 

4.01** 
(0.45) 

4.19** 
(0.65) 

5.06** 
(0.79) 

6.95** 
(0.41) 

Jowar 
19.53** 
(3.94) 

13.29** 
(2.68) 

6.26** 
(1.61) 

6.73** 
(1.90) - 5.23** 

(0.72) 
6.95** 
(1.68) 

4.01** 
(0.45) 

5.63** 
(0.69) 

7.87** 
(0.73) 

7.39** 
(0.35) 

Bajra 
12.20** 
(2.86) 

10.73** 
(2.95) 

5.24* 
(2.06) 

6.14** 
(1.85) - 5.98** 

(1.33) 
6.25** 
(1.38) 

4.01** 
(0.45) 

3.62** 
(1.09) 

5.96** 
(0.75) 

7.39** 
(0.35) 

Wheat 
14.07** 
(2.11) 

13.17** 
(2.22) 

4.46** 
(0.62) 

5.58** 
(1.12) 

5.79** 
(0.95) 

5.13** 
(0.58) 

3.56** 
(0.34) 

4.37** 
(0.43) 

6.14** 
(0.46) 

7.72** 
(0.45) 

8.46** 
(0.44) 

Barley 
20.17** 
(3.84) 

18.05** 
(3.33) 

6.24** 
(1.79) 

5.79** 
(1.78) - 6.34** 

(0.81) 
4.79** 
(1.05) 

3.83** 
(0.42) 

7.73* 
(3.21) 

7.46** 
(0.77) 

7.76** 
(0.48) 

Gram 
15.56** 
(2.41) 

17.87** 
(3.08) 

9.27** 
(1.65) 

9.34** 
(1.97) - 10.16** 

(1.98) 
8.26** 
(1.70) 

9.65** 
(2.34) 

7.56** 
(0.75) 

8.64** 
(0.78) 

8.56** 
(0.30) 

Rapeseed 
mustard - 15.93** 

(2.02) - 8.68** 
(1.63) - - 6.34** 

(1.73) 
4.52** 
(0.88) - 5.12** 

(0.62) 
6.87** 
(0.26) 

Cotton 
7.28** 
(0.92) 

6.33** 
(1.34) 

6.85** 
(1.16) 

6.88** 
(1.40) - 6.70** 

(1.51) 
7.70** 
(1.46) 

6.33** 
(0.73) 

4.18** 
(0.89) 

4.41** 
(0.97) 

6.82** 
(0.62) 

Chillies  - - - - - 8.68** 
(2.78) - - 6.66** 

(1.03) - - 

Sugarcane  - - - - - - - 6.37** 
(0.65) - - 9.69** 

(0.59) 
** Significant at 1% level,   * significant at 5 % level 
Note: figures in the parentheses indicate Standard error; #1970-71 to 1979-80 

 

In this section, the Compound Annual Growth Rates (CAGRs) have been calculated 

to know the comparative growth of minimum support price (MSP), average 

wholesale prices (WSP) and farm harvest price (FHP) for major crops at four 

periods viz. period I (1960-61 to 1966-67); period II (1967-68 to 1979-80); period 

III (1980-81 to 1989-90) and  period IV (1990-91 to 2006-07). Table 2.50 shows 
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that although procurement price, wholesale price and farm harvest price showed 

significantly consistent growth over the years but for paddy and maize, the growth 

of MSP in period III was higher than for the growth in WSP and FHP, whereas 

reverse was the situation in period IV. It can be observed that the growth rate of 

MSP, WSP and FHP were very close to each other in case of wheat and there was an 

improvement in growth rates for period IV as compared to period III for all the three 

types of prices. For cotton, in period IV, the growth was the highest for MSP while 

in period III, it was the highest for FHP. The price policy was effective for paddy, 

wheat, cotton and sugarcane as the government has made the arrangements for 

procurement of these crops in the state.  But for all other crops only the MSP was 

announced and no procurement is done by the government agencies. 

 

2.4.11. CAPITAL FORMATION IN AGRICULTURE 

In Punjab, the proportion of gross capital formation in agriculture to the gross capital 

formation showed a decline from 21.7 per cent in 1980-81 to around 11 percent till 

2003-04 but then decreased up to 9.8 per cent by the year 2005-06 (Table 2.51). The 

growth of capital formation in public sector was lesser than the private sector since 

1980s. The capital formation in public sector at current prices increased from Rs. 42 

crores in 1980-81 to about Rs. 198 crores in 2005-06, while the growth in private 

sector during the period was from Rs. 108 crores to about Rs. 1,797 crores. 

Therefore, the private sector contributes more as compared to the public sector in the 

capital formation in Punjab agriculture. 

 

Table 2.51: Trends in Capital Formation in Agriculture and its share in total GCF of 
the State   

                                                                                                                                                                                                
(Rs in crores) 

Source: Various issues of Statistical Abstracts of Punjab 
 

Year Public Private Total % share of total GCF in 
agriculture to total GCF 

1980-81 42.0 108.0 150.0 21.74 
1995-96 415.19 1031.26 1446.45 11.65 
2000-01 303.29 1305.99 1609.28 11.91 
2003-04 72.8 1566.33 1639.13 11.30 
2004-05 142.73 1665.07 1807.8 9.22 
2005-06 197.82 1797.32 1995.17 9.86 
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Entirely different picture emerges when we look at the trends in capital expenditure 

on agricultre in the state. The total expenditure on agriculture, which was Rs 14.55 

crore during 1981-85, declined to Rs 9.44 crore during 1996-00 and became Rs. 

55.67 crore during the period 2001-05. In a similar way, the expenditure at 1980-81 

prices declined from Rs 13.58 crore to Rs 1.93 crore and further increased to Rs. 

9.69 crores. The decline in expenditure on agriculture sector therefore has severe 

implications for the growth of the sector. A further look at the per hectare budgetary 

expenditure on agriculture in Punjab establishes the stagnating trends during the 

period of study. The per hectare expenditure is given in Table 2.52. No doubt, the 

expenditure on agriculture on current prices more than quadrupled from 1981-85 to 

2001-05, there was a decrease in such expenditure at the constant prices. 

 

The proportional allocation to agriculture in the budgetary allocations has also 

declined significantly over time. The share of agriculture in budetary expenditure at 

current prices declined continuously from 11.86 per cent during 1981-85 to 0.69 per 

cent during 1996-00 and then jumped to 2.41 per cent during 2001-05. While at 

constant prices,it declined continuously from 13.91 per cent in 1981-85 to 2.75 per 

cent during 1996-00 and then jumped to 11.85 per cent during recent period. Hence, 

it appears that the agriculture sector has been totally neglected in the planned 

development efforts of the Government of Punjab despite the fact that around 31 

percent of state income comes from agriculture. 

 

Table 2.52: Public Investment in Agriculture (Average) 

Year Capital Expenditure on 
Agricultural & allied 
heads  (Rs. Crore)   

Capital Expenditure per 
hectare of net sown area 
(Rupees)  

Share of Budget 
expenditure  on 
agriculture   

Current 
prices 

1980-81 
prices 

Current 
prices 

1980-81 
prices 

Current 
prices 

1980-81 
prices 

1978-80 13.7 18.14 33 43 - - 
1981-85 14.55 13.58 35 32 11.86 13.91 
1986-90 7.39 3 18 7 - - 
1991-95 28.76 8.9 68 21 3.3 8.52 
1996-00 9.44 1.93 22 5 0.69 2.75 
2001-05 55.67 9.69 151 26 2.41 11.85 

Source: Statistical Abstracts of Punjab (Various issues) 
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2.5. AGRICULTURAL DEVELOPMENT IN HIMACHAL PRADESH  

Agriculture is the main occupation of the people of Himachal Pradesh. It has an 

important place in the economy of the state.  It provides direct employment to 69 per 

cent of the total workers of the state. Agriculture happens to be the premier source of 

state income (GSDP) contributing about 18 per cent of the total GSDP. Agriculture 

growth has direct impact on poverty eradication. Many of the industries still depend 

on the agricultural sector for raw materials as well as for market. Since it is the 

major contributor to the total domestic product and employs more than two thirds of 

the working population, its growth is vital for the growth of the state economy and 

consequently, the socio-economic up-liftment of the rural masses. High growth rate 

in agriculture in the long run can be sustained only by broadening the regional base 

of agriculture. This will have to be achieved through devoting greater amount of 

resources to rainfed areas, ensuring more intensive and efficient utilizations of 

irrigation facilities and continuous flow of improved technology and farm practices. 

The present section looks at the developments in agriculture in Himachal Pradesh.  

 

2.5.1. RAINFALL 

Himachal Pradesh receives about half of the rainfall during June-September. Table 

2.53 shows rainfall pattern across districts during different years. It is clear that 

rainfall is unequal and varies from district to district. Also rainfall is irregular and 

shows considerable variation from year to year. Districts with more rainfall than that 

of the state average have been considered as high rainfall regions, districts with less 

rainfall than that of the state average have been taken in the category of low rainfall 

regions and districts received almost equal rainfall than that of the state average have 

been considered as medium/normal rainfall regions. According to this classification, 

Kangra, Sirmour, Mandi and Chamba are classified as high rainfall districts with 

annual rainfall of 1946, 1461, 1456 and 1409 mm, respectively.  Lahaul & Spiti 

received very low rainfall with 460 mm and comes out to be in the very low rainfall 

region. Kinnaur received annual rainfall 750 mm and fall in the category of low 

rainfall regions.  Rest of the districts are classified under medium/normal rainfall 

regions in the state. 
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        Table 2.53: Average Annual rainfall in Himachal Pradesh 
                                                                                                                                                                                              (in mm)  

            Source: Annual Seasons and Crop Report, Directorate of Land Records, Shimla, H.P.  

District 1960-64 1965-69 1970-74 1975-79 1980-84 1985-89 1990-94 1995-99 2000-04 2004-05 Average 
Bilaspur 1300.8 1149.0 953.5 844.2 1249.9 1317.5 1011.1 1923.9 884.3 724.8 1135.9 
Chamba 1391.2 1186.0 593.6 1625.3 1292.8 1358.5 1550.1 1379 1763.4 1952.7 1409.3 

Hamirpur - - 818.4 1366.8 1471.6 1477.1 1396.2 1458.8 1205.8 1162.4 1294.6 
Kangra - 2135.5 1815.4 1796 1360.1 1843.7 1996.3 1647.4 1359.2 1765.1 1746.5 
Kinnaur 695.5 692.6 246.9 786.8 1108.3 759.1 829.3 733.4 428.7 1316.4 759.7 

Kullu - 1068.6 - - - - 777.9 962.2 953 992.2 950.8 
L. & Spiti - 419.0 142.1 147.6 368.3 560.1 670.3 599.7 444.7 795.4 460.8 

Mandi 1740.2 1408.7 1079.8 1426 1490.2 1774.1 1682.2 1314.3 1339.1 1309 1456.4 
Shimla - 1966.7 984.1 1168.9 1200.8 1140.8 821.8 1140.8 932.6 1133.8 1165.6 

Sirmour 2084.5 1620.2 1375.3 1364.4 1274.9 1468.8 1379.05 1719.9 1084.9 1244.4 1461.6 
Solan - - 427.4 1238 1360.4 1522.7 1280.4 1147 784.5 921.6 1085.2 
Una - - 422 896.6 605.5 1466.2 1174.2 1425.1 1017.8 956.8 995.5 
H.P. 1424.6 1273.7 896.4 1116 1164.9 1325.8 1140.4 1405.5 851 1189.6 1178.8 
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2.5.2. IRRIGATION STATUS 

With the adoption of high yielding varieties, the use of inorganic fertilizers and 

water has increased. Crop yields are highly correlated with irrigation. The state of 

Himachal Pradesh is more or less dependent upon rains because only 19.4 percent of 

net sown area is irrigated.  About 75 per cent of the net irrigated area is being fed by 

kuhls (included in other sources of irrigation) i.e. gravity channels taken out of 

numerous streams and rivers in the state are main sources of irrigation.  

 

Proportion of gross irrigated and net irrigated area from different sources of 

irrigation is presented in Table 2.54. The gross irrigated area which was 67,807 

hectares (15.52 per cent of GCA) in 1962-64 has increased to 1,81,120 hectares (19 

per cent) in 2003-04.  Similarly the net irrigated area increased from 14 per cent in 

1962-63 to 19 per cent in 2003-04.  The table further reveals that the other sources 

of irrigation including Kuhls which is the main source of irrigation in the state with 

irrigated area of more than 99 per cent in 1962-63 which has decreased to about 84 

per cent in 2003-04.  Tube wells are another source of irrigation and 10 per cent area 

is irrigated by this source in 2003-04.  The contribution of canals and other wells in 

irrigation accounts for 6 per cent of the net irrigated area.   

 

Table 2.54: Proportion of Gross Irrigated Area and Net Irrigated Area from Different 
Source of Irrigation Triennium Ending Average (TE) 1962-63 to 2004-05 
  

Particulars 1962-63 1972-73 1982-83 1992-93 2000-01 2001-02 2002-03 2003-04 
Gross Irrigated 
Area (Ha.) 

67807 159695 158643 172021 180675 180996 186562 181120 

Percent of 
GIA to GCA 

15.52 17.47 16.68 17.57 18.86 18.94 19.74 18.95 

Net Irrigated 
Area (Ha.) 

39373 91519 
 

92240 
 

99340 
 

109674 
 

102126 
 

102263 
 

105081 

Source of Irrigation: Percentage to Net Irrigated Area 
Canals 0.41 0.61 1.69 - 3.03 3.59 3.43 3.35 
Tanks - 0.10 0.54 0.96 0.27 0.27 0.26 - 
Tubewells - - - - 8.63 9.32 10.00 10.07 
Other wells 0.06 1.55 4.56 3.90 3.20 3.31 3.51 2.82 
Other sources 99.53 97.74 93.21 95.14 84.86 83.51 82.80 83.76 

Source: Annual Seasons and Crop Report, Directorate of Land Records, Shimla, H.P. 
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2.5.3. LAND USE PATTERN  

Table 2.55: Changes in the Land Use Pattern 
      (Per cent to Total Geographical Area) 
Type TE 

1962-63 
TE 

1972-73 
TE  

1982-83 
TE 

1992-93 
TE 

2000-01 
TE 

2003-04 
1.Forests 32.20 21.77 26.37 30.65 24.10 24.19 
2.Land put to non-
agricultural uses 

2.08 4.14 4.64 5.19 18.88 14.80 

3.Land put to non-
agricultural uses 

3.92 6.14 4.83 5.88 6.24 9.98 

4.Culturable waste 2.84 5.20 7.80 3.56 2.58 2.82 
5.Permanent pastures 
& other grazing lands 

39.23 40.53 34.56 34.36 33.01 33.34 

6.Land under misc. tree 
crops and groves 

2.00 1.46 1.33 1.37 1.38 1.38 

7.Current fallows 0.90 1.88 1.39 1.38 1.23 1.24 
8.Other fallow lands 0.19 0.09 0.43 0.58 0.42 0.36 
9.Net area sown 16.64 18.79 18.65 17.03 12.16 11.89 
10.Area sown more 
than once 

9.91 12.38 12.35 11.89 8.96 11.33 

11.Gross cropped area 26.55 31.17 31.01 28.93 21.12 21.03 
12.Geographical area 
(Lakh ha)  

16.45 
(100.00) 

29.32 
(100.00) 

30.67 
(100.00) 

33.84 
(100.00) 

45.36 
(100.00) 

45.44 
(100.00) 

Source:  Annual Seasons and Crop Report, Directorate of Land Records, Shimla, 
H.P. 
 

The land use data over time are presented in Table 2.55. The area under forest has 

decreased from 32 per cent in 1962-63 to 24 percent in the year 2003-04.  However, 

an increase from 2 per cent to 15 per cent in barren and uncultivable waste land is 

unfortunate. This could be attributed to soil erosion, which is disturbing 

phenomenon. The land put to non agricultural uses, such as roads and building etc. 

also increased from about 4 per cent to about 10 per cent during this period. The area 

under cultivable waste, i.e. land once cultivated and then not cultivated for five years 

in succession, showed increase from about 3 per cent during 1962-63 to about 8 per 

cent during 1982-83.  Afterwards it has declined and reached to about 3 per cent of 

the total area in 2003-04. Permanent pastures and other grazing land accounted for 

33.34 percent during 2003-04, indicating that the state has good potentials for 

supporting animal husbandry programmes.  The percentage of land under current 

fallow and other fallow land slightly increased from 1.09 percent to 1.6 per cent 

during the study period.  However the net area sown decreased from 26.55 per cent 

to 21 per cent over a period of time.    
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2.5.4. CHANGING STRUCTURE OF LAND HOLDINGS      

Table 2.56: Changing Structure of Land Holdings and Area Operated    

Note: Figures in parenthesis denote percentages to total 
Source: Agricultural Census, 1980-81 and 1990-91 and Economic survey Himachal Pradesh 
2007-08. 
 

The extent of profitability of agricultural operation and its efficiency will ultimately 

depend upon the size of the unit of cultivation.  As elsewhere in the country, 

Himachal agriculture is also dominated by small and marginal holdings. The 

situation is further aggravated by the large number of fragments into which the 

holding is divided. Table 2.56 presents the changing structure of land holdings and 

area operated from 1970-71 to 2000-01. There were about 6.09 lakh operational 

holdings in Himachal Pradesh in 1970-71 and they have increased to 9.14 lakh 

during 2000-01. The increase in number of operational holdings is mostly due to the 

increase in population resulting in division of families and holdings. The allotment 

of land to the landless has contributed towards the increase in area.   

 

The large number of marginal holding (below 1 ha.) is one of the dominant features 

of operational holdings (67.28 per cent) in the state. It is interesting to note that 

marginal and small holdings accounts for 86.32 per cent of the total holdings in the 

state. The medium and large farmers, who constituted only 3.39 and 0.44 per cent, 

owned 17.98 and 6.44 percent of the farmed land in the state. The land resources are 

thus highly skewed in distribution. The average size of holdings in the state has 

declined from 1.53 ha in 1970-71 to 1.07 ha in 2000-01 which is not economic by 

 
Holdings 

No. of Holdings (Lakh) Area Operated (Lakh hectares) 
1970-71 1980-81 1990-91 2000-01 1970-71 1980-81 1990-91 2000-01 

Marginal 
(Below 1.0 ha)  

3.55 
(58.29) 

3.52 
(55.09) 

5.32 
(63.94) 

6.15 
(67.28) 

1.35 
(14.50) 

1.46 
(14.90) 

2.15 
(21.29) 

2.52 
(25.74) 

Small  
(1.00-1.99 ha.) 

1.23 
(20.20) 

1.40 
(21.91) 

1.66 
(19.95) 

1.74 
(19.04) 

1.77 
(19.01) 

2.00 
(20.41) 

2.35 
(23.27) 

2.45 
(25.02) 

Semi-Medium 
(2.00-3.99 ha.) 

0.86 
(14.12) 

0.99 
(15.49) 

0.94 
(11.30) 

0.90 
(9.85) 

2.39 
(25.67) 

2.65 
(27.04) 

2.58 
(25.54) 

2.43 
(24.82) 

Medium 
(4.00-9.99 ha.) 

0.38 
(6.24) 

0.41 
(6.42) 

0.35 
(4.21) 

0.31 
(3.39) 

2.21 
(23.74) 

2.44 
(24.90) 

2.05 
(20.30) 

1.76 
(17.98) 

Large 
(10.00 
&above) 

0.07 
(1.15) 

0.07 
(1.09) 

0.05 
(0.60) 

0.04 
(0.44) 

1.59 
(17.08) 

1.25 
(12.75) 

0.97 
(9.60) 

0.63 
(6.44) 

All 6.09 6.39 8.32 9.14 9.31 9.80 10.10 9.79 
Av size of 
holding 

- - - - 1.53 1.53 1.21 1.07 



88 
 

any standard particularly when the fields are so small, scattered and undulating and 

thin surfaced.  

 

2.5.5. CHANGES IN CROPPING PATTERN 

Table 2.57: Changes in the Cropping Pattern 
      (Percent to gross cropped Area) 
Crop TE 

1962-63 
TE 

1972-73 
TE 

1982-83 
TE 

1992-93 
TE 

2000-01 
TE 

2003-04 
Rice 10.52 10.92 9.64 8.51 8.48 8.52 
Maize 27.02 28.15 29.86 32.12 31.27 31.24 
Wheat 33.29 34.94 38.28 38.71 38.72 38.02 
Barley 6.85 4.51 3.86 2.87 2.76 2.55 
Jawar 0.06 - 0.04 - 0.01 - 
Bajra 0.01 0.01 0.01 0.01 0.02 0.04 
Ragi 3.59 1.43 1.07 0.55 0.44 0.19 
Common Millets 5.14 3.21 2.40 1.56 1.18 0.85 
Total Cereals 87.10 83.61 85.20 84.35 82.37 81.89 
Gram 1.33 3.11 1.06 0.29 0.15 0.14 
Blackgram 2.69 3.01 2.43 1.94 1.53 1.32 
Red gram 0.18 0.05 0.05 0.04 0.02 0.17 
Bengal gram - - - - - - 
Horsegram 1.09 0.98 0.80 0.47 0.32 0.27 
Greengram 0.02 0.02 0.01 0.01 0.07 0.03 
Masur 0.35 0.27 0.25 0.20 0.11 0.08 
Total pulses 6.46 7.93 5.37 4.21 3.39 3.02 
Total food grains 93.56 91.54 90.57 88.56 86.26 84.91 
Groundnut 0.01 0.21 0.15 0.05 0.02 0.01 
Total oilseeds 1.06 2.43 2.43 2.25 1.92 1.85 
Coconut - - - - - - 
Cotton 0.06 0.06 0.06 0.02 - 0.01 
Sugarcane 0.34 0.41 0.33 0.24 0.32 0.28 
Tobacco 0.14 0.08 0.03 0.01 Neg. Neg. 
Chilies 0.08 0.05 0.09 0.09 0.10 0.08 
Ginger 0.30 0.23 0.20 0.16 0.21 0.21 
Fruits & 
Vegetables 

3.70 3.73 5.09 7.26 9.61 10.83 

Gross cropped 
area (Ha) 

436958 914118 951117 979034 958148 955614 

Source: Annual Seasons and Crop Report, Directorate of Land Records, Shimla, H.P. 
 

The analysis of cropping pattern gives an overall picture of the proportion of area 

under different crops. The data shown in Table 2.57 presents the changing cropping 

pattern in the state. The food grains accounted for about 85 per cent of the gross 

cropped area in 2003-04 which was more than 93 percent in 1962-63. The table 

further reveals that among cereals the area under maize and wheat has increased 
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from 27 and 33 per cent in 1962-63 to 31 and 38 percent in 2003-04, respectively. 

However, the area under two principal cereals crops viz., paddy and barley has 

decreased. The area under fruit and vegetables crops registered the highest increase 

from 4 per cent in 1962-63 to 11.83 per cent in 2003-04. 

   

2.5.6. AREA, PRODUCTION AND PRODUCTIVITY GROWTH  

The area of all crops (food and non-food) increased at 0.88 per cent per annum 

during 1960-61 to 1966-67 and it registered growth rates of 0.38, 0.35 and 0.25 per 

cent during 1967-68 to 1979-80, 1980-81 to 1989-90 and 1990-91 to 2003-04, 

respectively (Table 2.58). With respect to growth in production of all crops, there 

was no distinct pattern observed in growth rates across different periods.  

 

Food crops constituting food grains and oilseeds have showed increase in area 

during 1960-61 to 1966-67, 1967-68 to 1979-80 and in 1980-81 to 1989-90, while in 

1990-91 to 2003-04 negative growth has been registered. The growth in production 

was positive in across study periods. Among food crops, the oilseeds registered 14 

percent growth in area as against of food-grains with 0.44 per cent whereas in the 

case of growth in production the food-grains shows very much high growth rate of 

19 per cent as compared to 5 per cent  growth of oilseeds in the period of 1960-61 to 

1966-67. Further, there was 0.39 per cent growth in area of oil seeds while 

production declined with 0.93 per cent per annum in the period of 1967-68 to 1979-

80. During the same period the food-grains shows positive growth in both area and 

production with 0.36 and 0.86 per cent, respectively. Between the periods 1980-81 

to 1989-90 and 1990-91 to 2004-05, the food grains has registered positive growth, 

while oilseeds has negative growth in both area and production during former period 

whereas in latter period oilseeds shows positive growth and food-grains shows 

negative growth in both area and production. Area under pulses increased at the rate 

of 3 per cent in 1960-61 to 1966-67 and 0.88 per cent in 1967-68 to 1979-80, but 

negative in 1980-81 to 1989-90 and 1990-91 to 2004-05. The growth in production 

of pulses was observed at the rate of 24, 2, -8 and 4 per cent during the respective 

period of study. 
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Despite negative growth in yield, rice production grew at 19 per cent due to higher 

growth in area by 9 per cent during 1960-61 to 1966-67. However, growth in rice 

production was negative during 1967-68 to 1979-80 and 1980-81 to 1989-90. 

During 1990-91 to 2004-05 rice registered positive growth in both area and 

production at the rate of 0.85 and 1.05 per cent, respectively, but yield showed 

negative growth rate. During 1960-61 to 1966-67 and 1967-68 to 1979-80, maize 

showed positive growth in area, production and yield. But, during 1980-81 to 1989-

90 both area and yield have recorded negative growth rates.  Similarly in 1990-91 to 

2004-05, growth in yield of maize was negative. 
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Table 2.58: Compound Annual Growth in Area, Production and Yield of Major Crops in Himachal Pradesh 
  (Per cent)  

  
Crops 1960-61 to 1966-67 1967-68 to 1979-80 1980-81 to 1989-90 1990-91 to 2004-05 

Area Production Yield Area Production Yield Area Production Yield Area Production Yield 

Rice 8.7 19.36 -3.83 0.39 -0.22 -0.32 -6.52 -1.7 -2.06 0.85 1.05 -1.44 
Maize 8.47 22.74 5.18 0.94 1.12 0.16 -0.08 1.69 -1.47 -1.47 1.22 -8.92 
Wheat 7.51 9.95 4 0.56 1.39 -0.26 0.35 2.12 3.38 -0.13 -0.99 -1.25 
Barley 2.54 41.43 17.51 -1.82 -2.65 -1.95 2.8 -3.2 -0.3 1.12 -2.36 -4.49 
Total cereals 0.24 19.3 2.12 6.86 0.81 0.5 0.31 1.24 0.93 -0.47 0.22 0.22 
Gram 12.27 -8.85 -5.5 3.68 3.12 13.43 -4.05 -3.58 3.91 -7.6 -4.55 -0.74 
Black gram 9.49 0.14 -0.97 -1.02 0.48 -0.12 -3.01 -15.31 -12.86 -3.38 -0.5 2.98 
Total Pulses 3.16 23.64 0.03 0.88 2.38 1.49 -2.4 -7.82 -5.55 -2.91 4.16 7.29 

Total food 
grains 

0.44 19.4 1.89 0.36 0.86 0.5 0.16 1.14 0.98 -0.57 -0.2 0.38 

Total Oilseeds 14.26 4.95 1.13 0.39 -0.93 -0.57 -0.97 -2.52 -1.63 4.81 2.5 4.73 
Total food 
crops 

0.67 19.51 1.6 0.38 7.37 6.88 0.74 1.78 1.4 -0.43 1.62 1.83 

All Crops 0.88 19.67 1.27 0.38 0.76 0.38 0.35 1.91 1.55 0.25 0.23 0.47 
Source: Annual Seasons and Crop Report, Directorate of Land Records, Shimla, H.P. 
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 2.5.7. CHANGES IN INPUT USE 

With the introduction of new farm technology the farmers in the state of Himachal 

Pradesh have adopted the improved seed, irrigation and fertilizer-pesticide 

technology and the system of multiple cropping. The improved technology has 

necessitated the change in input mix that resulted in higher output. Changes input 

use pattern has been discussed in this section.  

 

The climatic conditions in many parts of the state are not suitable for double 

cropping. The strategy to increase agricultural production was to achieve maximum 

yield from a single crop. Among other measures, HYV programme had earned 

popularity among farmers. The total area under HYV during 1976-80 was only 379 

thousand hectares, which increased to 555 thousand hectares in 1991-95 (Table 

2.59). After that the area started to decline and reached to 118 thousand hectares in 

2001-04. The non-availability of seed in time and its high prices become limiting 

factors in its adoption. Another reason for decreasing the area under HYV’s is that 

the farmers prefer to grow the vegetables or cash crops where the irrigation facilities 

are available.   

 

 Table 2.59: Changes in Inputs Use 
 
Year Area 

under 
HYVs 
(000’Ha) 

Agri 
Credit 
(Lakh) 

Plant Protection: 
Sprayer Duster  

Tractor No. of pump set Fertilizer NPK 

Head 
operated 

Power 
operated 

No. Electric Diesel Per ha 
GCA 

Total 

1961-65 - - - - 4 2 6 - - 
1966-70 - - - - 27 23 12 - - 
1971075 - - - - 33 214 158 0.009 8334 
1976-80 379.34 - - - 251 510 695 0.011 10436 
1981-85 451.35 - - - 720 601 1102 0.019 18545 
1986-90 494.03 - - - 1089 725 1649 0.028 27606 
1991-95 554.89 - 32948 1791 1817 1049 1934 0.035 33831 
1996-00 416.48 - 32948 1791 2565 1222 1299 0.037 35414 
2001-04 117.62 20264 56142 4053 4222 1571 1048 0.044 41698 

Source: Annual Seasons and Crop Report, Directorate of Land Records, Shimla, H.P.            
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For more and better quality crop production the use of suitable machineries and 

plant protection equipments is very important. During 1991-95 the number of hand 

and power operated sprayers and dusters were 32,948 and 1,791, respectively and 

have increased to 56,142 and 4,053 in 2001-04. The number of tractors has 

increased from 4 in 1961-65 to 4,222 in 2001-04. Similarly, the number of electric 

and diesel pump sets has increased over time.  

 

Fertilizer is one of the main constituent of new farm technology and plays a vital 

role in the production of crops. However, in Himachal Pradesh fertilizers use is very 

low. There exists a significant gap between recommended and actual use of fertilizer 

in various crops.  The consumption of the inorganic fertilizer (NPK) during 1971-75 

was 9 kg/ha of GCA, which increased to 44 kg in 2001-04. The consumption of total 

quantity of NPK was 8,334 M.T. in 1971-75 which increased to 41,698 M.T. during 

2001-04 (Table 2.59).   

 

Table 2.60 provides the percentage area under HYV’s of maize, wheat and paddy. 

The area under HYVs of these crops has decreased over a period of time for the 

reasons explained elsewhere in this chapter. The maximum negative growth has 

been observed in the case of wheat (58 per cent) followed by paddy (28 per cent) 

and maize (22 per cent) during the period 1982-83 to 2003-04. 

 

Table 2.60: Areas under Principal HYVs Crops of the State 
                                                 (Percentage Area to total Area Under the crop) 
Crop TE 

1962-63 
TE 

1972-73 
TE 

1982-83 
TE 

1992-93 
TE 

2000-01 
TE 

2003-04 
Maize - - 28.42 33.29 13.73 6.80 
Paddy - - 84.82 98.03 33.58 56.72 
Wheat - - 76.13 94.12 19.79 17.85 
Gross cropped 
area (Ha) 

436958 914118 951117 979034 958148 955614 

Source: Annual Seasons and Crop Report, Directorate of Land Records, Shimla, H.P. 
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Table 2.61: Gross Area under Irrigation of Principal Crops in Himachal Pradesh 
                                                                                    (Area in Hectares) 

Crop TE 
1962-63 

TE 
1972-73 

TE 
1982-83 

TE 
1992-93 

TE 
2000-01 

TE 
2003-04 

Rice 21194 53519 50509 49802 50510 49603 
Maize 8587 15505 18832 23333 24415 23888 
Wheat 22835 57784 59231 66883 68419 70682 
Barley 4511 6296 5554 4372 3949 3532 
Jawar 6 - 25 2 34 1 
Bajra Neg. 3 11 35 119 34 
Ragi 890 660 417 221 142 92 
Common Millets 3803 3899 2397 146 121 1186 
Total Cereals 61327 137670 136979 146508 149134 149110 
Gram 357 1303 376 266 137 90 
Blackgram - - - 439 739 614 
Red gram - - - - 4 4 
Bengal gram - - - - - - 
Horsegram 164 216 108 395 107 30 
Greengram 21 20 158 60 59 1 
Masur 137 289 251 270 165 139 
Total pulses 679 1828 893 1430 5493 3766 
Total food grains 62506 139498 137872 147938 154627 152876 
Groundnut - 12 43 29 21 12 
Sesamum 21 206 115 315 184 246 
Rapeseed 10 64 54 112 6 1 
Mustard 203 161 286 749 1065 1074 
Lime seed 768 6220 4022 2912 2070 903 
Soybean - - - - 205 164 
Sunflower - - - - - - 
Sunflower - - - 131 - - 
Total oilseeds 1002 6663 4520 4286 3777 3400 
Coconut - - - - - - 
Cotton 8 28 119 35 5 - 
Sugarcane 180 610 637 868 1440 1300 
Tobacco 266 239 99 12 Neg. - 
Chilies 147 152 229 168 181 140 
Ginger 634 994 925 761 964 874 
Fruits & 
Vegetables 

930 2222 2750 3785 13392 15381 

Tea 3 1430 1593 1277 1218 1047 
Fodder Crops 221 2270 2014 4219 4741 4751 
Gross Irrigated 
Area 

67807 159695 158643 172021 180675 181120 

Gross Cropped 
Area 

436958 914118 951117 979034 958148 955614 

Source:  Annual Seasons and Crop Report, Directorate of Land Records, Shimla, H.P. 
 

The role of irrigation in agriculture development of the state becomes more 

important for increasing agricultural production. The change in irrigated area under 

different crops during triennium ending 1962-63 to 2003-04 is presented in Table 
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2.61. The gross irrigated area has increased from 67,807 hectares in triennium 

ending 1962-63 to 1,81,120 hectares in 2003-04. Out of the total gross irrigated area, 

the irrigated area under food-grains was 62,506 hectares in 1962-63 which has 

increased to 1,52,876 hectares in 2003-04. Among food-grains the area under cereals 

was 61,327 hectares in 1962-63 which also increased to 1,49,110 hectares in 2003-

04.  In cereals wheat, rice and maize account for most of the area under irrigation 

during study period.   

 

 2.5.8. CHANGING COST STRUCTURE OF PRINCIPAL CROPS   

The cost structure related data for maize, wheat and potato has been presented in 

Table 2.62a to Table 2.62c, respectively. For maize, during the period 1996-97 to 

2004-05 the overall per hectare total cost C3 was estimated to Rs.9,261.90. Costs of 

traditional inputs accounted for 80 per cent of the total cost. The main components 

of the costs of traditional inputs are land, seed, manure, human labour and animal 

labour, which accounted for Rs.1980, 230, 871, 3977 and 309 of the total costs, 

respectively. During 1996-97 to 1999-00 the total cost was estimated to Rs.7,795 per 

hectare which increased to Rs.10,436 per hectare in 2000-01 to 2004-05 (Table 2.62 

a).    

 

Table 2.62a: Trends in Cost Structure of Maize in H.P:1970-71 to 2005-06 
                                                                                                                      (Rs/ha) 

Source: Various report of commission for Agriculture Costs and Prices, Ministry of 
Agriculture, GOI.   

Particulars 1996-97 to 1999-00 2000-01  to 2004-05 1996-97  to 2004-05 
Traditional Inputs 
Land 1689.81 2212.32 1980.09 
Seed 171.21 277.29 230.14 
Manure 690.05 1016.48 871.40 
Human Labour 3600.97 4277.91 3977.05 
Bullock/Animal labour 282.62 331.20 309.61 
Modern Inputs 
Pesticides 24.03 12.73 17.75 
Irrigation  - 2.79 1.56 
Fertilizers 329.86 490.16 418.91 
Tractor/Machine labour 163.76 275.41 225.79 
Other 842.46 1539.30 1229.59 
Paid out cost A1 1973.88 2859.30 2465.78 
Total Cost C3 7794.77 10435.60 9261.90 
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In the case of wheat, per hectare cost (C3) was estimated to Rs.11,155 during the 

period of 1996-97 to 2005-06. Out of this, cost on traditional inputs accounted for 65 

per cent and the remaining by the modern inputs (Table 2.62b).  In traditional inputs 

the cost of human labour is the main component accounted for Rs.2,899 per hectare 

followed by land Rs.2,407 per hectare and seed Rs.878 per hectare. Further, the cost 

of production of wheat crop was worked out to be Rs.8,498 per hectare in 1996-97 

to 1999-2000 which increased to Rs.12,483 per hectare in 2000-01 to 2005-06. 

 

Table 2.62b: Trends in Cost Structure of Wheat in H.P.:1970-71 to 2005-06 
(Rs/ha) 

Source: Various report of commission for Agriculture Costs and Prices, Ministry of 
Agriculture, GOI.   
 

In the case of potato, per hectare total cost (C3) was estimated to be Rs.37,141 

during 1998-99 to 2003-04 (Table 2.62c ). Out of this, the cost on traditional inputs 

accounted for Rs.32,204 per hectare which is 87 per cent of the total cost. Among 

traditional inputs, the cost of seed is the main component accounting for Rs.13,007 

per hectare followed by the cost of land Rs.8,539 per hectare and cost of human 

labour Rs.7,300 per hectare. Further, the cost of production of potato was Rs.31,731 

per hectare in 1998-99 to 1999-2000 which increased to Rs.39,845 per hectare in 

2000-01 to 2003-04. 

  

 

 

 

Particulars 1996-97 to 1999-00 2000-01  to 2005-06 1996-97  to 2005-06 
Traditional Inputs 
Land 1862.41 2680.30 2407.67 
Seed 703.71 965.60 878.30 
Manure 533.22 882.73 766.23 
Human Labour 2719.58 2988.88 2899.11 
Bullock/Animal labour 274.11 268.53 270.39 
Modern Inputs 
Pesticides 1.19 4.14 3.15 
Irrigation 3.09 97.34 65.93 
Fertilizers 388.36 658.41 568.39 
Tractor/Machine labour 666.57 1487.31 1213.73 
Other 1345.32 2450.18 2081.89 
Paid out cost A1 3018.35 5035.68 4363.24 
Total Cost C3 8497.57 12483.41 11154.80 
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Table 2.62c: Trends in Cost Structure of Potato in H.P.: 1970-71 to 2005-06 
(Rs/ha) 

Source: Various report of commission for Agriculture Costs and Prices, Ministry of 
Agriculture, GOI.   
 

2.5.9. TRENDS IN AGRICULTURAL PRICES 

The compound annual growth rates of wholesale Price Index (WPI), Farm Harvest 

Price (FHP) and Minimum support Price (MSP) are presented in Table 2.63. The 

wholesale price index of rice and wheat has shown the maximum growth of 3.96 and 

2.10 per cent, respectively during 1990-91 to 2004-05, while it was 1.98 and 1.69 

percent only in 1980-81 to 1989-90. As far as the growth in WPI of maize is 

concerned it was the highest (2.95 per cent) during 1980-81 to 1989-90 but declined 

to 2.15 per cent in the period of 1990-91 to 2004-05. The farm harvest prices of rice, 

wheat and maize have shown high growth of 13.72, 14.11 and 12.07 per cent, 

respectively during 1960-61 to 1966-67 while they are low at 3.65, 4.06 and 4.97 per 

cent during 1967-68 to 1979-80. It is also observed that the minimum support price 

of rice, wheat and maize showed higher annual growth of 7.72, 9.10 and 7.94 per 

cent, respectively during the period of 1990-91 to 2004-05 as against of 5.97, 1.59 

and 3.88 per cent in the period of 1980-81 to 1989-90.    

    

 

 

 

 

Particulars 1998-99 to 1999-00 2000-01 to 2003-04 1998-99 to 2003-04 
Traditional Inputs 
Land 7802.95 8907.25 8539.15 
Seed 10727.20 14147.39 13007.33 
Manure 1783.08 3199.78 2727.55 
Human Labour 7016.71 7441.78 7300.09 
Bullock/Animal labour 713.78 588.64 630.36 
Modern Inputs 
Pesticides 9.24 185.13 126.50 
Irrigation  0.72 37.33 25.12 
Fertilizers 1650.48 2347.90 2115.42 
Tractor/Machine labour 1.38 138.58 92.85 
Other 2025.43 2851.31 2576.02 
Paid out cost A1 16731.47 23141.40 21004.75 
Total Cost C3 31730.97 39845.09 37140.39 
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Table 2.63: Compound annual growth rates of wholesale price index (WPI) Farm 
Harvest Prices (FHP) and Minimum Support prices (MSP) of Major Crops 
 
Crops 1960-61 to 

1966-67 
1967-68 to 

1979-80 
1980-81 to 1989-90 1990-91 to 2004-05 

FHP FHP WPI FHP MSP WPI FHP MSP 
Rice 13.72 3.65 1.98 6.85 5.97 3.96 6.17 7.72 
Wheat 14.11 4.06 1.69 5.24 1.59 2.1 8.04 9.1 
Maize 12.07 4.97 2.95 5.77 3.88 2.15 7.86 7.94 

 
 

2.5.10. PUBLIC INVESTMENTS IN AGRICULTURE 

The data related to public investments in agriculture has been presented in Table 

2.64. The average capital expenditure on agriculture and allied heads increased from 

Rs.12.88 lakh in 1961-65 to Rs.4,590.76 lakh in 2001-05 at current prices. Similar 

trend has been observed at constant prices (1980-81 prices) where the average 

capital expenditure has increased from Rs.595.81 lakh in 1971-75 to Rs.732.18 lakh 

in 2001-05. Capital expenditure per hectare of net area sown has also shown an 

increasing trend at both current as well as at constant prices. The share of agriculture 

in budgetary expenditure has also increased from 2.31 per cent in 1961-65 to 6.11 

per cent in 2001-05.  

  

Table 2.64:  Public Investments in Agriculture (Average) 

Year Capital expenditure on 
Agriculture & allied 
heads Rs.lac/Year 

Capital Expenditure per 
hectare of net sown area 
Rupees per year  

Share of budget 
expenditure on 
agriculture at capital 
account  

At current 
prices 

At 1980-81 
prices 

At current 
prices 

At 1980-81 
prices 

At Constant prices 

1961-65 12.88 - - - 2.31 
1966-70 80.23 - - - 4.92 
1971-75 381.32 595.81 69 108 21.48 
1976-80 1139.28 1309.52 203 234 33.39 
1981-85 2008.84 1488.03 348 258 25.03 
1986-90 2472.25 1229.98 426 212 24.87 
1991-95 3883.85 1195.03 677 208 16.31 
1996-00 18559.49 3734.30 3330 670 37.06 
2001-05 4590.76 732.18 838 134 6.11 
Source:  Annual financial Statement (Budget), Finance Department, Government of H.P. 
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CHAPTER III 
 

TRENDS AND PATTERN IN PRODUCTION AND 

PRODUCITIVITY: DISTRICT LEVEL ANALYSIS 

 

 

3.1. MAHARASHTRA 

3.1.1. DISTRICTWISE GROWTH IN PRODUCTION AND PRODUCTIVITY 

Maharashtra ranks first in area and production of coarse cereals in India, accounting 

for 23.89 percent and 18.10 percent share respectively during 2006-07. Jowar and 

bajra are the two major coarse cereals grown in Maharashtra. Jowar is the main 

foodgrain in Maharashtra. The districtwise growth in area, production and 

productivity of jowar crop is presented in Table 3.1. It can be observed that area, 

production and productivity of jowar declined substantially. The decline in 

production of jowar was due to decline in yield as well as reduction in area. Most of 

decline in area was noticed 1990-91 to 1999-2000; however yield growth rate was 

almost stagnant, which resulted in decline in production at the rate of 1.86 percent 

per annum. During the period 2001-2005, production of jowar declined at the rate of 

4.86 per cent per annum, which is due to decrease in area and productivity. 

Districtwise analysis shows that during overall period, area, production and 

productivity of jowar has declined in almost all the districts of the state. Since jowar 

is the stable food, deceleration in production and productivity of thiscrops calls for 

urgent attention by the policy makers and administrators. 

 

Maharashtra ranks second position in area and third in production of bajra in the 

country. Bajra is well adapted to production systems characterized by low rainfall, 

low soil fertility and high temperature. The districtwise growth in production and 

productivity of bajra crop is presented in Table 3.2. It can be seen that growth in 

productivity of bajra was positive during overall period; however area has declined 

substantially at the rate of 2.12 percent per annum, which resulted in decline in 

production. During first and second periods, growth in area was negative; however, 

productivity growth rate during second sub-period was positive and much higher. 

Bajra is grown in Nasik, Dhule, Ahmednagar, Aurangabad, Beed districts. Except 
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Beed, in all other major bajra growing district, area and production has declined 

during the overall period. 

 

Table 3.1: District-wise Growth Rates of Area, Production and Yield of Jowar in 
Maharashtra: 1990-91 to 2004-05                                                     

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Nasik -1.34 -0.80 0.55 -15.30b -14.19 1.30 -8.62 a -10.23 -1.76 
Dhule -4.74b -3.58 1.22 -1.79b 16.06 18.18 -3.48 a -3.36 a 0.12 
Jalgaon -2.76 b -1.31 1.49 1.09 12.57 11.36 -3.64 a -3.16 c 0.5 
Ahmednagar -1.24 -0.42 0.82 0.47 -1.74 -2.20 -0.66 -4.58 -3.95 c 
Pune -2.42 0.40 2.89 -5.28 -6.57 -1.36 -2.26 -3.57 -1.34 
Solapur -2.98 -3.13 -0.15 -2.23 -22.16 -20.39 -0.49 -5.71 -5.24 
Satara -1.89a -0.18 1.74 -4.91 0.13 5.30 -2.24 -2.44 c -0.20 c 
Sangli 0.00 2.76 2.75 -4.33 -8.54 -4.40 -0.70 -4.47 -3.79 
Kolhapur -7.58a -10.05a -2.67 -5.47 c -2.92 2.69 -7.20 a -8.8 -1.73 c 
Aurangabad -0.58 0.97 1.56 -7.14 c -8.64 -1.61 -2.00 c -3.11 -1.13 
Jalna -1.25 -0.63 0.63 -4.24b -8.07 -4.00 -1.00 c -1.2 -0.21 
Beed -0.55 1.28 1.84 -0.89 -4.13 -3.28 -0.29 -1.71 -1.42 
Latur -2.00 b 2.15 4.24 -3.91a -7.72 -3.96 -1.72 a -0.72 1.01 
Osmanabad 0.59 0.85 0.26 1.73 -16.33 -17.75 1.60 a -1.33 -2.89 
Nanded -0.59 0.22 0.82 -4.48b -2.73 1.84 -2.23 a -1.62 0.63 
Parbhani -2.95 b -2.14 0.83 -0.21 -11.30 -11.11 -0.61 -1.74 -1.14 
Buldhana -3.51 a -2.84 0.68 -4.55 a -9.32 -5.00 -3.44 a -5.12 -1.74 
Akola -5.99 a -5.45 c 0.58 -1.66 -2.84 -1.19 -5.67 a -6.39 a -0.76 
Amravati -5.85 a -4.37 c 1.58 -5.65 -12.82 -7.61 -4.77 a -5.21 a -0.45 
Yavatmal -4.87 a -7.61 b -2.88 -6.86 -9.55 -2.89 -4.57 a -6.63 a -2.16 
Wardha -5.18 a -5.87 b -0.73 -12.49a -14.17a -1.93 -8.29 a -8.81 a -0.56 
Nagpur -10.96a -12.43a -1.65 -8.50 a -10.06c -1.70 -8.07 a -9.41 a -1.45 
Bhandara -17.94a -15.85a 2.55 -36.98b -26.36 16.85 c -21.79a -19.64a 2.75 
Chandrapur -5.25 a -4.24 1.06 -14.14 -19.51 -6.25 -9.89 a -8.21 a 1.87 
Gadchiroli -4.21 b -6.82 b -2.73 -12.27b -13.93 -1.90 a -9.08 a -9.78 a -0.77 
Maharashtra -2.49 a -1.86 0.65 -2.77 a -4.86 -2.15 -2.02 a -3.49 a -1.51 

Notes: A= Area, P=Production and Y=Yield; a, b and c are significant at 1, 5 and 10 percent 
significance level, respectively. 
Sources: Computed from Season and Crop Report of Maharashtra (various issues) and 
GOM (2009). 
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Table 3.2: District-wise Growth Rates of Area, Production and Yield of Bajra in 
Maharashtra: 1990-91 to 2004-05                                                   

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Nasik -0.05 3.31 3.36 -2.10 b 6.48 8.76 -0.97 a -0.16 0.83 
Dhule -0.13 -1.03 -0.91 4.84 28.39 22.47 -0.16 0.19 0.35 
Jalgaon -5.18 a -3.5 1.77 -1.81 c 11.70 13.76 -4.77 a -5.05 a -0.29 
Ahmednagar -0.47 1.14 1.62 -5.45 -6.57 -1.19 -3.21 a -4.01 -0.82 
Pune -3.74 -0.85 3.0 -7.59 -6.35 1.34 -4.44 a -3.13 b 1.37 
Solapur 0.58 2.63 2.04 -14.92 -10.89 4.74 -4.75 c -3.51 1.3 
Satara -2.38 b 6.49 b 9.09 a -9.31 -7.80 1.66 -4.76 b -3.04 1.8 
Sangli 1.8 10.04a 8.09 a -14.18 -25.11 -12.74 -5.63 -10.54 -5.2 
Aurangabad -3.77 a 1.75 5.73 -4.97 c 0.26 5.50 -2.79 a -0.52 2.34 
Jalna 0.62 3.01 2.37 -4.97 0.05 5.28 -0.22 1.73 1.96 
Beed 0.86 4.17 3.29 -2.07 -5.78 -3.79 0.35 1.24 0.88 
Latur -2.08 0.52 2.66 -7.52 a -11.41 -4.20 -2.5 a -1.89 0.63 
Osmanabad 7.49 a 9.53 1.91 0.01 -9.04 -9.05 5.28 a 2.95 -2.21 
Nanded -16.3 b -10.78 6.59 -6.09 -9.34 -3.46 -9.98 a -8.54 b 1.59 
Parbhani -1.39 0.99 2.4 4.11 a 5.99 1.81 0.69 2.14 1.44 
Buldhana -9.48 a -7.81 1.84 -17.16a -20.69b -4.26 -8.9 a -9.07 a -0.19 
Akola -1.89 -1.43 0.47 -11.88b -15.50 -4.10 -2.52 b -3.43 -0.93 
Amravati -10.56a -8.21 2.62 -7.00 b -4.36 2.83 -11.75a -10.78a 1.09 
Yavatmal -5.23 a -8.51 -3.46 -20.30a -24.27b -4.99 -6.84 a -7.83 a -1.06 
Maharashtra -1.06 c 1.65 2.74 -3.74 1.47 5.41 -2.12 a -1.30 0.85 

Notes and Sources: Same as in Table 3.1. 
 

The districtwise growth in production and yield of maize in Maharashtra is 

presented in Table 3.3. Unlike other coarse cereals, area, production and 

productivity of maize has increased significantly during overall period at 9.44 

percent, 12.09 percent and 2.42 percent, respectively. In all the major maize growing 

districts, area and production of maize has increased, however productivity growth 

was negative in case of Ahmednagar and Solapur districts. Most of the poultry farms 

are located around the metropolitan cities like Pune and Nasik, and maize is the 

main feed source for poultry, which account for about 70 percent in total production 

cost of broiler. Therefore, increase in area was mostly due to ready demand for this 

crop in those areas. The increase in productivity was due to readily availability of 

new seed and inputs at the market.  
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Table 3.3:  District-wise Growth Rates of Area, Production and Yield of Maize in 
Maharashtra: 1990-91 to 2004-05                                                     

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Nasik 6.79 a 13.58 a 6.35 b 15.2 a 47.92 c 28.39 9.14 a 15.01 a 5.37 b 
Dhule 2.54 a 6.21 3.58 9.49 a 50.04 b 37.03 c 3.76 a 7.42 b 3.53 
Jalgaon 36.46 a 44.22 a 5.68 c 22.79 a 45.80 b 18.77 22.34 a 25.65 a 2.72 
Ahmednagar 10.65 a 14.27 a 3.27 c 2.03 5.13 3.03 10.82 a 10.11 a -0.65 
Pune 14.53 a 17.44 a 2.54 c -5.00 16.59 22.74 c 7.28 a 9.74 a 2.30 
Solapur 4.02 6.49 c 2.37 -5.29 -7.24 -2.03 2.38 -1.72 -4.00 
Satara 19.65 a 21.46 a 1.51 6.14 c 21.71 c 14.63 15.13 a 17.53 a 2.09 c 
Sangli 10.29 b 11.10 b 0.74 3.78 23.23 b 18.72 9.77 a 11.85 a 1.89 
Kolhapur 15.00 b 13.86 c -0.99 11.52 a 28.34 b 15.07 c 11.24 a 12.92 a 1.52 
Aurangabad 17.32 a 24.12 b 5.80 c 6.07 a 22.38 c 15.37 14.98 a 18.84 a 3.36 c 
Jalna 26.39 b 34.69 b 6.56 b 10.23 b 32.61 b 20.29 17.00 a 21.51 a 3.85 
Beed 1.49 10.24 a 8.61 a -5.57 -10.38 -5.25 1.34 1.59 0.20 
Latur -1.82 -1.71 0.11 -2.01 -8.69 -6.69 5.89 c 6.29 c 0.41 
Osmanabad 4.91 -0.36 -5.02 43.15 c -9.98 -37.11 5.51 c 2.00 -3.32 
Nanded 7.78 2.49 -4.91 42.00 c 53.71 8.17 6.87 6.47 -0.38 
Parbhani 1.56 0.92 -0.62 4.43 c -0.26 -4.49 5.27 4.52 -0.71 
Buldhana 26.45 a 23.14 -2.62 13.13 a 17.51 3.85 16.6 19.13 a 2.17 
Akola -3.62 0.98 4.77 21.82 21.5 -0.27 4.83 12.19 b 7.02 a 
Amravati 3.96 c 5.55 1.53 13.18 a 20.11 6.4 6.35 11.33 a 4.79 c 
Yavatmal -3.61 -3.57 0.04 -18.77 -20.57 -2.21 -3.96 -1.08 3.29 
Nagpur -7.37 a -9.40 b -0.65 -7.79 -4.59 3.47 -3.06 b 1.85 5.72 
Bhandara -5.43 b -7.35 -2.02 12.93 b 10.44 -2.21 -3.52 b 0.88 4.56 
Gadchiroli 5.16 c 3.44 -1.63 -1.59 1.52 3.15 2.49 c 6.54 b 3.97 
Maharashtra 10.59 a 13.85 a 2.95 c 6.80 b 23.84 b 15.94 9.44 a 12.09 a 2.42 c 

Notes and Sources: Same as in Table 3.1. 
 

Ragi is mostly grown in the districts of Konkan, Nasik and Kolhapur divisions of the 

state. As like other coarse cereals, area under ragi has decelerated during the period 

under study. It can be seen from the Table 3.4 that production of ragi has declined 

significantly at 1.47 percent per annum during overall period; however, growth in 

productivity was positive. Thus, decline in production was mainly accounted by 

decline in area (2.06 percent). In all major ragi growing districts, particularly in the 

districts of Konkan region, production has decreased significantly due to significant 

decline in area. Except Thane and Pune, marginal increase in productivity was 

recorded in some districts, however, almost stagnant in others. During sub-periods 

also, the same kind of picture was noticed.   
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Table 3.4: District-wise Growth Rates of Area, Production and Yield of Ragi in 
Maharashtra:  1990-91 to 2004-05                                                     

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Thane -1.49b -0.84 0.66 -1.21 15.64 c 17.06 c -2.06 a -2.17 c -0.12 
Raigad -7.46 c -6.05 c 1.52 c -2.33 b 0.13 2.52 -4.33 a -3.15 a 1.23 b 
Ratnagiri -6.02 c -7.41 c -1.48 c -1.73 b -0.50 1.26 -4.69 a -4.40 a 0.31 
Sindhudurg -13.37c -13.53c -0.18 -3.68 b -0.67 3.12 -7.99 a -7.47 a 0.57 
Nasik -0.22 0.24 0.46 -2.13a 11.53 13.97 -0.75 b -0.14 0.61 
Dhule -1.79 -2.48 -0.70 -4.30 b 12.65 17.71 -2.94 a -2.58 0.37 
Ahmednagar -3.94 -4.48 -0.56 -8.97 -16.51 -8.28 1.29 3.00 1.69 
Pune -1.60 -2.78 -1.20 2.43 b -0.07 -2.44 b 0.78 0.63 -0.15 
Satara -4.41 -2.88 1.60 0.50 -2.36 -2.84 -0.60 0.66 1.26 
Sangli 2.19 4.14 1.92 -22.42b -22.22b 0.25 -1.02 0.25 1.28 
Kolhapur -1.73 -0.71 1.03 -1.12 -4.76 -3.69 -1.21 -0.14 1.08 
Maharashtra -3.03c -2.89 c 0.15 -1.76 a 1.88 3.70 -2.06 a -1.47 b 0.61 

Notes and Sources: Same as in Table 3.1. 

 

Wheat is not a major crop in Maharashtra and accounts for about 3 percent of gross 

cropped area of the state. The districtwise growth in area, production and 

productivity of wheat crop is presented in Table 3.5. The production and 

productivity of wheat has increased during overall period, but area has declined 

marginally. The most of the decline in area, production and productivity was noticed 

during second period. Except Konkan division, wheat crop is grown on small 

scale/area in all the division wherever irrigation facility is available. Ahmednagar 

district accounts for highest area under wheat crop followed by Pune and Nasik 

districts. These three districts has recorded decline in area under wheat crop during 

overall period. 

 

Pulses are generally grown in rainfed conditions, in the vast domain of arid and semi 

arid regions. Maharashtra is the second largest producer of pulses after Madhya 

Pradesh. Major pulses grown in Maharashtra included tur, mung/moong and urad in 

kharif, and gram in rabi. Tur is grown in all the districts in the state, generally as an 

intercrop with cotton, jowar, soybean and other crops. It can be seen from the Table 

3.6 that production of tur crop increased significantly during overall period at the 
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rate of 3.75 percent. The increase in production was mainly due to significant 

increase in productivity (3.37 percent) followed by increase in area (0.37 percent). In 

all these major districts, increase in production and productivity of tur crop is 

recorded.  

 
Table 3.5: District-wise Growth Rates of Area, Production and Yield of Wheat in 
Maharashtra: 1990-91 to 2004-05                                                

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Nasik 1.16 5.05 3.85 6.75 10.92 3.91 -4.60 -3.37 1.28 
Dhule -4.05 -1.35 2.82 22.08 40.14 14.79 0.20 1.28 1.07 
Jalgaon 2.86 4.63 1.72 14.88 25.20 8.98 -0.58 0.54 1.12 
Ahmednagar 5.48 7.12 1.55 -9.42 -10.56 -1.25 -1.33 0.56 1.91 
Pune 2.48 5.1 2.55 -5.24 0.87 6.46 -0.75 0.85 1.61 
Solapur 6.56 8.03 1.38 -5.71 -14.30 -9.12 1.28 0.67 -0.60 
Satara 4.00 7.60 3.46 -1.20 -0.82 0.38 0.97 2.93 1.94 
Sangli 2.88 6.11 3.14 -5.68 -6.26 -0.62 -0.48 2.45 2.95 
Kolhapur -4.01 -1.85 2.25 1.71 5.50 3.72 -0.66 0.59 1.25 
Aurangabad 2.56 5.35 2.72 9.48 11.62 1.95 -1.06 0.40 1.48 
Jalna -1.99 2.25 4.33 -8.37 -19.14 -11.75 -3.29 1.71 5.18 
Beed 7.41 10.82 3.18 -9.33 -18.40 -10.01 2.77 2.48 -0.28 
Latur 8.5 9.14 0.58 0.93 -1.74 -2.64 4.34 4.47 0.12 
Osmanabad 6.87 8.78 1.79 -7.67 -24.33 -18.04 0.92 0.54 -0.38 

Nanded 3.51 4.4 0.86 5.63 8.86 3.05 2.52 5.19 2.60 
Parbhani 5.16 8.63 3.3 -0.68 -7.67 -7.03 4.90 6.85 1.86 
Buldhana 4.59 6.91 2.21 6.74 -9.70 -15.40 2.59 1.83 -0.74 
Akola 5.73 7.46 1.64 -23.92 -28.07 -5.46 -0.71 -0.52 0.19 
Amravati 0.58 1.31 0.73 -5.02 -7.22 -2.32 -3.38 -3.97 -0.61 
Yavatmal 5.26 1.74 -3.35 -21.27 -22.90 -2.07 -1.58 -3.29 -1.74 
Wardha 0.07 -2.81 -2.87 -3.52 -4.23 -0.74 0.44 0.74 0.30 
Nagpur 4.53 2.39 -2.05 0.97 3.55 2.55 -3.19 -2.42 0.80 
Bhandara -0.04 0.76 0.8 -12.10 -9.92 2.47 -5.54 -3.14 2.55 
Chandrapur 3.96 2.96 -0.96 0.98 -4.60 -5.52 0.73 -5.65 -6.33 
Gadchiroli -6.59 -4.02 2.75 -10.66 -15.41 -5.32 -6.36 -6.16 0.22 
Maharashtra 3.42 5.2 1.72 -1.52 -1.83 -0.32 -0.07 1.23 1.30 

Notes and Sources: Same as in Table 3.1. 
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Table 3.6: Districtwise Growth Rates of Area, Production and Yield of Tur in 
Maharashtra: 1990-91 to 2004-05                                                    

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Thane -4.52a -5.58 c -1.11 -2.09 7.25b 9.54 b -3.29 a -5.28 a -2.06 
Raigad -6.27 a -7.72 c -1.55 1.92 10.89 a 8.80 b -4.50 a -6.89 a -2.51 c 
Ratnagiri -2.43 -3.10 -0.69 3.71 8.45 4.56 0.40 -1.93 -2.32 c 
Nasik 0.74 -3.90 -4.61 c 0.89 15.77 14.74 0.76 c -2.07 -2.80 c 
Dhule 4.12 a 1.42 -2.59 1.68 3.74 2.02 3.08 a -2.60 -5.51 a 
Jalgaon 1.09 -5.59 -6.61 c -0.80 16.90 17.84 1.20 -1.14 -2.31 
Ahmednagar -0.67 3.58 4.28 -14.06c -25.98 -13.87 -4.48 a -4.41 0.07 
Pune -1.58 2.40 4.04 -4.09 14.18 19.04 b -2.70 a 0.61 3.40 
Solapur -3.19c 0.52 3.83 -12.17 -20.95 -10.00 -10.41a -9.22 c 1.32 
Satara -2.92 c -7.06 -4.26 -8.36 -9.50 -1.24 -3.70 a -6.33 b -2.73 c 
Sangli -1.04 -4.98 -3.98 -8.25 -8.78 -0.58 -2.37 -4.86 c -2.55 
Kolhapur -7.36 a -11.18 -4.12 11.56 a 14.87 c 2.96 -4.42 a -7.16 a -2.87 c 
Aurangabad -3.00 a 2.67 5.84 -4.49 11.46 16.71 a -2.37 a 1.49 3.95 
Jalna 1.19 7.70 6.44 2.13 1.01 -1.10 1.32 a 6.95 b 5.56 b 
Beed -1.38 c 4.66 6.12 -3.57 3.29 7.12 -1.00 0.99 2.00 
Latur 0.86 14.46 13.49 -1.95 b 15.97 c 18.28 c 0.83 b 10.33 c 9.42 c 
Osmanabad -0.49 9.27 9.81 0.95 -14.09 -14.89 -0.12 7.31 7.44 
Nanded 1.48 c 8.85 7.26 0.50 14.75 14.18 1.66 a 8.74 b 6.97 c 
Parbhani -0.25 1.29 1.55 3.38 a 2.07 -1.27 1.15 b 5.34 4.14 
Buldhana 1.73 6.50 4.69 1.04 10.26 9.13 0.54 1.13 0.59 
Akola 0.64 10.34 a 9.64 b 3.43 b 0.44 -2.89 1.90 a 5.17 a 3.22 c 
Amravati 0.87 6.49 b 5.58 c -1.63 1.09 2.77 1.04 a 2.88 c 1.83 
Yavatmal 3.13 a 8.45 a 5.16 b 1.82 c -13.37b -14.91b 2.37 a 4.54 b 2.12 
Wardha -0.89 0.28 1.18 -0.22 -3.68 -3.47 0.21 5.41 b 5.19 b 
Nagpur -0.74 b 2.20 2.96 1.61 b -6.30 -7.79 -0.39 b 2.60 3.00 
Bhandara 1.39 a 3.45 2.04 6.00 b 0.10 -5.57 1.86 a 5.61 b 3.68 c 
Chandrapur 2.64 b 3.78 1.11 -1.58 b -10.20 -8.76 1.27 0.17 -1.08 
Gadchiroli 7.57 a 9.99 b 2.26 9.13 c 3.24 -5.40 1.26 4.93 b 3.62 c 
Maharashtra 0.35c 6.20 c 5.82 -0.13 -1.31 -1.18 0.37 a 3.75 b 3.37 b 

Notes and Sources: Same as in Table 3.1 

 

Mung/Moong is an important pulse grown in Amravati, Latur, Aurangabad and 

Nasik divisions of the state. The districtwise growth in area, production and 

productivity of moong crop during 1990-91 to 2004-05 is presented in Table 3.7. At 

the state level, area, production and productivity of moong decreased during 1990 to 

2005. Mung is short duration crop, generally grown in kharif season as intercrop 

with cotton or sole crop under rainfed conditions. Also the availability of improved 

and hybrid varieties are limited. Duee to increasing area under Soybean crops, area 

under moong crop is declining.  
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Similar to moong, urad is grown in the Kharif season, mostly in the districts of 

Amravati, Nagpur and Buldhana, Latur, Jalgaon and Osmanabad. It can be seen 

from the Table 3.8 that the area, production and productivity of urad increased 

during overall period. Buldhana district recorded increase in area, production and 

productivity, however, production and productivity declined in Latur and Jalgaon. 

Urad is also grown as an intercrop with cotton and other crops under rainfed 

conditions. Non availability of improved and hybrid seed is also one of the 

constraints in cultivation of this crop.   

 

Table 3.7:  Districtwise Growth Rates of Area, Production and Yield of Mung in 
Maharashtra: 1990-91 to 2004-05                                                       
          (Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Raigad -5.66 -5.19 0.49 -34.8 b -25.1a 14.87 -16.38a -9.29 b 8.48 b 
Nasik -0.09 7.16 7.26 2.55 b 20.68 a 17.68 a 0.89 5.45 b 4.52 b 
Dhule -4.06 a 1.44 5.73 2.87 c 12.25 9.12 -1.41 b -0.44 0.98 
Jalgaon -3.50 b -2.76 0.77 0.70 3.26 2.54 -0.46 -1.03 -0.57 
Ahmednagar -6.41 b -10.61 -4.49 -15.55 -25.40 -11.66 -3.63 b -7.50 -4.01 
Pune -4.13 0.59 4.92 -13.35 -5.85 8.65 -4.49 b -5.06 -0.60 
Solapur -1.71 -6.27 -4.64 -7.55 4.94 13.51 -3.96 -8.53 b -4.76 
Satara -2.19 16.61 b 19.21 b -6.55 -3.86 2.87 -1.21 9.32 a 10.65 a 
Sangli 6.08 -0.34 -6.05 -7.87 -30.90 -25.00 1.29 -7.46 -8.64 b 
Kolhapur -11.83b -9.90 2.20 13.82 c -6.14 -17.54 -0.23 -1.61 -1.38 
Aurangabad -11.50 -15.34b -4.33 -12.54 b 4.11 19.04 -6.50 a -8.62 b -2.27 
Jalna -2.11 b -1.14 1.00 -4.99 a -1.54 3.63 -1.22 b -0.70 0.53 
Beed -8.18 a -15.16 -7.60 -17.2 a 15.65 39.68 c -7.06 a -5.59 1.58 
Latur 0.76 -4.54 -5.27 0.29 15.88 15.54 0.11 -6.52 b -6.62 b 
Osmanabad -2.00 -10.03 -8.20 6.53 a 28.02 20.17 3.35 b -1.21 -4.41 
Nanded 4.54 b 5.48 0.90 -5.08 8.98 14.81 1.51 3.41 1.87 
Parbhani -4.17 a -7.66 -3.64 -0.42 14.35 14.84 -0.35 0.03 0.38 
Buldhana 0.25 0.79 0.54 4.13 c 9.05 4.72 2.41 a 2.14 -0.26 
Akola 0.22 4.10 3.87 -0.91 -6.17 -5.31 -0.51 2.42 2.94 
Amravati -1.87 0.55 2.47 -0.95 -12.17 -11.33 1.18 -1.59 -2.73 
Yavatmal -0.62 3.64 4.29 -9.66 b -11.94 -2.52 -2.40 b -3.82 -1.45 
Wardha -10.53 a -7.61 3.26 -7.58 6.49 15.22 c -7.49 a -3.76 4.03 
Nagpur -10.32 a -12.22c -2.11 -4.40 b -6.93 -2.65 -6.69 a -5.34 b 1.45 
Bhandara 6.12 b 2.97 -2.97 -57.65a -54.94b 6.41 b -12.34 b -9.45 3.30 
Chandrapur -3.28 c -1.40 1.94 -42.37 a -41.83a 0.93 -14.56 a -12.77 a 2.10 
Gadchiroli -4.56 -6.17 -1.69 -55.92 a -54.62a 2.95 b -16.22 a -14.36b 2.22 
Maharashtra -1.95 b -0.54 1.44 -2.54 b 0.11 2.73 -0.78 b -0.81 -0.03 

Notes and Sources: Same as in Table 3.1. 
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The growth in area, production and productivity of gram is presented in Table 3.9. 

Except Nasik, Jalgaon and Aurangabad, all other major gram growing districts have 

recorded increase in area and production. However, productivity deceleration is 

recorded in some districts like Ahmednagar, Pune, Solapur, Aurangabad, Buldhana, 

Osmanabad and Parbhani. Despite low level of irrigation, growth in production and 

productivity of gram crop was positive during overall period. 

 

Table 3.8: Districtwise Growth Rates of Area, Production and Yield of Urad in 
Maharashtra: 1990-91 to 2004-05                                              

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Thane -0.42 1.14 1.56 -2.80 a 7.05 10.13 b -0.88 0.24 1.12 
Nasik 1.53 6.45 4.84 -0.41 13.27 c 13.74 c 0.52 4.96 b 4.41 b 
Dhule -0.35 5.71 6.08 -1.60 1.05 2.70 -0.76 a 0.53 1.30 
Jalgaon -1.91a -1.13 0.80 3.43 15.10 11.28 -0.15 -1.03 -0.88 
Ahmednagar 2.20 1.57 -0.62 5.34 19.49 13.43 8.57 a 8.40 a -0.16 
Pune -2.65 c 10.77 c 13.78 b 4.51 4.52 0.00 -1.86 b 5.12 c 7.11 b 
Solapur 2.13 13.60 c 11.23 b 2.13 47.14 44.07 1.42 3.00 1.56 
Satara -3.80 -2.95 0.89 0.56 -5.65 -6.18 c 0.45 0.65 0.20 
Sangli 5.07 11.43 c 6.05 -10.49 -22.45 -13.37 0.17 -7.04 -7.20 
Kolhapur 3.61c 8.89 c 5.10 -6.63 b 5.97 13.50 0.04 -1.45 -1.49 
Aurangabad -13.05 a -10.0 b 3.51 -6.70 b 5.92 13.53 -9.13 a -7.18 a 2.14 
Jalna -0.82 2.97 3.82 -2.14 -1.87 0.28 0.36 1.96 1.59 
Beed 10.57 b 4.60 -5.40 -13.80 a 4.69 c 21.45 4.44 c 6.78 c 2.24 
Latur 8.75 a 8.34 -0.38 -4.02 -0.96 3.19 5.31 a -1.42 -6.39 c 
Osmanabad 10.80 a 4.48 -5.70 3.57 b 17.76 13.70 10.42 a 4.45 -5.41 
Nanded 15.11 a 21.79 b 5.80 -3.71 10.15 14.39 10.11 a 13.37 a 2.97 
Parbhani 4.86 b 5.50 0.61 -2.03 0.17 2.25 4.57 a 8.12 b 3.39 
Buldhana 2.69 b 4.77 2.03 3.65 17.44 13.30 2.35 a 3.39 1.02 
Akola 4.69 b 7.05 c 2.25 -3.90 -8.38 -4.65 1.32 3.21 1.86 
Amravati 2.92 7.71 b 4.66 c -3.16 1.62 4.94 1.86 2.85 0.97 
Yavatmal 3.61 a 7.18 3.45 -8.54 -14.48 -6.49 1.48 c 0.99 -0.48 
Wardha -16.95 a -17.17 c -0.26 8.70 2.92 -5.32 -9.12 a -7.94 1.30 
Nagpur -0.18 -5.35 -5.18 -5.11 b -13.75 c -9.10 c -1.69 -0.82 0.88 
Bhandara 1.84 7.43 5.48 -57.04 a -60.55 b -8.17 -14.32 a -12.47 b 2.17 
Chandrapur -2.01 c 2.81 4.92 -46.44 a -48.05 a -3.01 -15.05 a -13.16 a 2.23 
Gadchiroli -0.87 5.13 6.06 -52.44 a -51.68 a 1.61 -14.31 a -11.15 b 3.69 b 
Maharashtra 3.27 a 5.50 2.16 -2.18 3.39 5.69 2.23 a 2.44 0.21 

Notes and Sources: Same as in Table 3.1. 
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Table 3.9: Districtwise Growth Rates of Area, Production and Yield of Gram in 
Maharashtra: 1990-91 to 2004-05                                               

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Thane 1.89 5.4 3.45 c -8.35 -1.55 7.43 1.86 3.22 c 1.33 

Raigad -0.46 2.41 2.88 -20.78 a -14.9 b 7.42 c -2.67 c -1.62 1.09 
Nasik 3.2 b 6.62 b 3.31 b 6.81 c 14.97 b 7.64 -3.22 b -2.49 0.75 
Dhule 2.62 3.83 1.18 -1.23 13.93 15.35 0.62 1.15 0.53 
Jalgaon 3.67 c 3.76 0.09 11.16 18.57 b 6.67 -0.99 1.07 2.08 b 
Ahmednagar 8.6a 10.35 1.61 -2.77 -0.19 2.65 7.13 a 5.85 a -1.2 
Pune 3.83 6.25 a 2.33 -12.21 c -12.61 -0.46 2.02 c 1.46 -0.55 
Solapur 7.27 b 11.35 3.81 2.72 -10.73 -13.1 2.21 -0.59 -2.74 
Satara 7.64 a 11.26 a 3.36 c -14.35 -6.21 9.5 4.39 b 5.44 b 1.00 
Sangli 3.48 b 8.91 5.25 -6.54 -12.13 -5.98 1.81 c 2.43 0.61 
Kolhapur -0.31 0.06 0.37 -9.53 a -2.55 7.72 b 1.58 2.15 b 0.56 
Aurangabad 2.23 1.7 -0.51 7.26 11.2 3.67 -0.22 -1.23 -1.01 
Jalna 4.48 b 5.28 0.77 -0.87 -1.29 -0.43 2.12 b 2.83 0.7 
Beed 2.42 4.16 1.7 -1.32 -2.48 -1.18 3.38 a 3.48 0.1 
Latur 6.2 7.35 1.09 4.6 c 2.0 -2.48 5.84 a 5.97 c 0.12 
Osmanabad 4.82 4.63 -0.18 -0.66 -11.9 -11.32 4.63 a 2.44 -2.09 
Nanded 12.67 a 13.22 0.49 16.48 a 27.29 9.29 7.50 a 10.32 a 2.62 
Parbhani 6.66 a 6.64 -0.02 7.1 1.79 -4.96 5.93 a 5.88 a -0.04 
Buldhana 11.65 b 14.69 2.72 10.75 0.43 -9.32 3.21 0.8 -2.33 
Akola 12.79 b 14.79 c 1.78 3.24 3.64 0.38 7.68 a 6.61 c -0.99 
Amravati 10.29 b 11.41 c 1.01 0.44 0.15 -0.29 2.61 3.26 0.63 
Yavatmal 6.44 b 3.82 -2.46 -1.05 -7.95 -6.97 3.48 b 5.18 b 1.64 
Wardha 3.15 -0.89 -3.92 9.08 8.12 -0.89 4.07 b 4.79 c 0.69 
Nagpur 5.35 a 5.07 -0.26 8.14 a 7.98 -0.15 2.56 a 3.92 b 1.32 
Bhandara -2.03 -2.94 -0.93 -12.16 c -18.59 -7.31 -5.66 a -5.35 b 0.33 
Chandrapur 6.45 a 8.83 2.24 17.45 18.51 0.9 4.86 a 6.53 a 1.6 
GadchiroIi -0.28 1.14 1.43 -27.95 -39.47 b -15.99 c -2.74 -2.18 0.57 
Maharashtra 5.59 a 6.90 c 1.24 1.52 1.81 0.29 2.91 a 3.03 c 0.12 

Notes and Sources: Same as in Table 3.1. 

 

The districtwise growth in area, production and productivity of foodgrains during 1990-

2005 is presented in 3.10. The area under foodgrains has declined significantly at the 

rate of 2.91 percent per annum, which may be due to decrease in area under coarse 

cereals. The production and productivity of food grains have declined. The cropping 

pattern of the state has been dominated by foodgrains crops, however, during last few 
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years, cropping patterns is diversifying from coarse cereals towards commercial and 

horticultural crops. Therefore, area under foodgrains crops is declined. The decline in 

productivity of foodgrains which is attributed to decline in productivity of coarse 

cereals need to be addressed immediately. 

 

Table 3.10: Districtwise Growth Rates of Area, Production and Yield of Foodgrains in 
Maharashtra State: 1990-91 to 2004-05                                             

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Thane -0.18 1.68 1.87 -1.05 13.94 15.14 -0.55 a -0.47 0.07 
Raigad -1.36 b 2.1 b 3.51 a -1.17 0.58 1.77 -1.09 a 0.46 1.57 
Ratnagiri -1.91a -0.34 1.6 b -0.62 2.82 3.46 -0.9 a -0.46 0.45 
Sindhudurg -0.93 2.98 a 3.94 a -0.04 4.13 4.17 -0.27 2.22 a 2.50 a 
Nasik 1.26 3.32 2.03 -1.17 10.22 b 11.52 b 0.48 -0.17 -0.64 
Dhule -0.91 -0.44 0.47 -0.75 17.16 18.05 c -0.8 b -0.73 0.06 
Jalgaon -1.84b -0.58 1.29 2.55 c 15.55 c 12.67 -2.32 a -2.06 0.27 
Ahmednagar 0.21 2.03 1.81 -2.84 -5.88 -3.12 -0.97 -2.51 -1.56 
Pune -1.65 1.39 3.09 b -5.57 -2.92 2.8 -2.03 b -1.51 0.53 
Solapur -1.59 c 0.11 1.73 -3.35 -18.84 -16.02 -0.81 -4.17 -3.39 
Satara 0.1 2.35 2.25 -4.50 1.6 6.39 c -1.36 c -0.44 0.93 
Sangli 1.18 4.50 a 3.28 b -6.11 -5.28 0.88 -0.99 -1.66 -0.67 
Kolhapur -1.51 -1.16 0.35 -0.43 1.91 2.35 -0.91 a -0.96 c -0.05 
Aurangabad -1.6 2.72 4.39 -3.22 a 4.75 8.23 -1.45 a 1.33 2.81 
Jalna 0.06 3.17 3.1 -2.56 a 0.43 3.07 -0.1 2.52 2.62 
Beed -0.5 2.32 2.84 -2.82 c -5.54 -2.79 -0.33 -0.57 -0.24 
Latur 0.84 3.74 2.88 -2.63 a -3.7 -1.1 0.46 0.59 0.13 
Osmanabad 1.67 a 2.38 0.69 1.19 -13.87 -14.88 2.23 a 0.24 -1.94 
Nanded 1.67 c 2.19 0.52 -2.07 1.28 3.43 0.29 0.71 0.42 
Parbhani -1.19 c -0.13 1.07 0.44 -7.45 -7.86 0.71 0.43 -0.28 
Buldhana 0.09 0.51 0.42 1.31 -1.67 -2.94 -0.18 -1.74 -1.56 
Akola -1.02 c -0.63 0.4 -1.35 -4.35 -3.03 -1.49 a -2.9 -1.44 
Amravati -1.52 a -0.08 1.47 -3.02 b -7.53 -4.65 -1.43 a -2.36 -0.94 
Yavatmal -1.18 c -2.62 -1.46 -4.97 -11.96 b -7.36 -0.73 -3.24 b -2.53 
Wardha -2.97 a -3.24 -0.28 -3.23 -5.84 -2.7 -2.91 a -1.51 1.45 
Nagpur -2.39 a -2.78 -0.4 -0.57 -2.05 -1.49 -3.05 a -3.11 b -0.06 
Bhandara -0.64 0.79 1.44 -1.42 -5.29 -3.93 -0.81 a -1.38 -0.57 
Chandrapur -1.66 a -0.01 1.68 -3.22 -8.91 -5.88 -2.97 a -3.44 b -0.49 
GadchiroIi -0.58 3.74 4.35 c -1.03 1.29 2.35 -0.82 a -0.79 0.03 
Maharashtra -0.57 1.01 1.59 -2.01c -0.28 1.77 -0.81 a -0.8 0.01 

Notes and Sources: Same as in Table 3.1. 
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Table 3.11: Districtwise Growth Rates of Area, Production and Yield of Groundnut in 
Maharashtra: 1990-91 to 2004-05  

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Ratnagiri -3.23 -9.15 b -6.11 b -18.08 -14.67 4.16 0.06 -2.82 -2.88 
Sindhudurg 0.87 -3.72 -4.56 b 2.31 1.44 -0.85 0.31 -1.13 -1.43 
Nasik -1.29b 0.95 2.26 0.22 9.3 9.06 -2.35 a -2.28 0.07 
Dhule -3.44a -2.68 0.78 1.43 33.06 b 31.18 c -5.08 a -4.86 c 0.24 
Jalgaon -12.09 a -10.44 a 1.87 -6.0 9.27 16.25 b -14.86 a -15.16 a -0.35 
Ahmednagar -5.31 -4.6 0.75 -13.76 -19.68 -6.87 -6.05 b -8.72 a -2.85 b 
Pune 1.64 0.61 -1.01 -0.5 -5.57 -5.09 0.7 c -1.64 c -2.33 a 
Solapur 1.71 1.72 0.01 -23.8 -30.81 -9.2 -12.51 a -15.58 a -3.5 c 
Satara -3.73 b -1.44 2.38 0.41 3.25 2.83 -0.99 0.11 1.11 
Sangli -3.69 b -0.61 3.2 -10.62 -17.89 -8.13 -3.45 b -5.06 b -1.67 
Kolhapur -1.90 -1.35 0.56 -0.12 0.24 0.36 0.38 0.04 -0.34 
Aurangabad -4.05 a -0.69 3.5 -5.51 1.92 7.86 -6.25 a -6.36 b -0.12 
Jalna -11.74 a -12.76 a -1.16 -10.52 -7.22 3.69 -13.85 a -13.63 a 0.25 
Beed -7.89 a -7.79 0.11 -15.17 a -17.01 c -2.18 -8.73 a -9.7 a -1.07 
Latur -6.93 a -1.93 5.38 -6.31 a -19.04 c -13.59 -6.2 a -8.42 a -2.37 
Osmanabad -3.27 -4.0 -0.76 -9.09 -10.66 -1.72 -6.78 a -8.44 a -1.79 
Nanded -7.88 c -8.47 c -0.64 -10.8 3.87 16.45 -5.65 b -3.11 2.69 
Parbhani -11.88 a -13.42 b -1.76 -18.66 -23.12 -5.47 -12.22 a -14.49 -2.58 c 
Buldhana -7.98 b -5.09 3.15 -45.03 a -43.46 a 2.85 -17.49 a -17.51 a -0.02 
Akola -11.6 a -11.49 b 0.13 -29.27 a -29.78 c -0.72 -15.23 a -12.38 a 3.36 
Amravati -13.71 a -6.85 7.94 c -25.75 b -21.14 6.21 -19.13 a -16.91 a 2.75 
Yavatmal -8.57 b -8.38 b 0.21 -28.42 -30.07 -2.31 -9.44 a -8.82 b 0.68 
Wardha -12.61 a -10.61 b 2.29 -12.14 -8.97 3.6 -14.69 a -12.8 a 2.21 
Nagpur -5.82 a -0.92 5.21 -11.45 b -12.63 -1.34 -8.12 a -7.86 a 0.27 
Bhandara -8.52 a -11.79 a -3.57 -16.58 -22.32 -6.89 -10.19 a -13.17 a -3.32 b 
Maharashtra -4.65 a -3.15 1.57 -4.58 -1.68 3.04 -4.89 a -4.27 a 0.65 

Notes and Sources: Same as in Table 3.1. 

 

In Maharashtra, oilseeds account for over 12 percent of gross cropped area. The main 

oilseeds grown in the state are soybean, groundnut, safflower, sunflower and sesamum. 

The districtwise growth in area, production and productivity of groundnut during 1990-

91 to 2004-05 is presented in Table 3.11. The area under groundnut has declined at the 

rate of 4.89 percent and productivity was almost stagnant, which resulted in substantial 

decline of production of groundnut (4.27 percent). Satara, Kolhapur, Pune, Nasik, Dhule 

and Sangli are major groundnut growing districts. All the major growing districts have 

recorded decline in area, production and productivity (except area in Pune district). 
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Despite drastic decline in area under groundnut at the district levels as well as state 

level, growth in productivity of groundnut was positive during the overall period. 

During period I, productivity growth was positive but very low as compared to decline 

in area, which could not offset decline in in production. However, during period II, 

despite very high growth in productivity, production declined at the rate of 1.68 percent 

due to drastic decline in area under this crop (4.58 per cent). 

 

Table 3.12: Districtwise Growth Rates of Area, Production and Yield of Safflower in 
Maharashtra: 1990-91 to 2004-05                                         

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Ahmednagar -5.38a -9.34 -4.19 -10.05a -14.35 -4.78 -7.26 a -8.86 b -1.73 
Pune -9.28 a -20.54b -12.41 -28.89c -56.50 -38.82 -11.42a -18.68a -8.20 
Solapur -11.02a -8.93 2.35 -6.21 c -10.28 -4.34 -9.70 a -12.59a -3.20 
Satara 2.36 -1.50 -3.78 -28.18b -34.17 -8.33 -3.03 -6.53 -3.61 
Sangli -6.57 -8.77 -2.35 -38.50b -41.96 -5.63 -10.46a -13.75b -3.68 
Aurangabad -4.13 -11.82 -8.01 -8.62 4.80 14.69 -8.01 a -9.35b -1.45 
Jalna -3.74 -11.71 -8.28 -3.19 8.37 11.94 -7.05 a -3.91 3.38 
Beed -0.76 -1.63 -0.88 -6.22 b -6.22 -0.01 -1.31 -2.38 -1.09 
Latur 7.73 9.84 1.96 2.71 c 1.50 -1.18 3.06 3.74 0.65 
Osmanabad 1.00 -3.19 -4.15 1.04 -0.14 -1.17 -0.35 -1.28 -0.94 
Nanded -0.23 -0.26 -0.02 5.81 a 12.97 6.76 -1.48 0.72 2.23 
Parbhani -2.21 -14.63 -12.70 6.79 b -0.64 -6.96 -1.37 -2.50 -1.14 
Buldhana -9.50 -18.79 -10.26 -23.91b -25.03a -1.48 -23.94a -26.47a -3.33 
Akola 1.44 -8.29 -9.60 -24.11a -21.67b 3.21 -13.34a -14.82a -1.71 
Amravati 28.19 b 14.95 -10.33 -3.82 -2.37 1.50 -1.17 -3.65 -2.51 
Yavatmal -11.40 -13.90 -2.82 -32.10a -18.77b 19.62c -19.74 -17.30a 3.05 
Maharashtra -3.91 -9.38 -5.69 -4.70 b -4.90 -0.21 -6.02 a -7.02 b -1.06 

Notes and Sources: Same as in Table 3.1 

 

Safflower is an important oilseed grown mainly in the district of Latur, Aurangabad and 

Nasik divisions. It can be seen from the Table 3.12 that like groundnut, there was 

decline in area, production and yield of safflower during the period 1990-91 to 2004-05. 

All the major safflower growing districts have recorded decline in production and 

productivity of safflower. 
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Table 3.13:  Districtwise Growth Rates of Area, Production and Yield of Sunflower in 
Maharashtra: 1990-91 to 2004-05                                   

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Nasik 3.27 -9.04 -11.92 -16.71 -19.21 -3.00 -5.22 -7.55 -2.46 
Dhule -4.91 -16.19 -11.85 -3.78 -6.7 -3.04 -6.35 -8.42 -2.21 
Jalgaon -11.6 -25.36 -15.56 -12.98 -9.82 3.63 -15.1 -17.6 -2.94 
Nasik Div -6.44 -19.43 -13.88 -10.84 -11.36 -0.58 -10.4 -13.0 -2.92 
Ahmednagar -8.27a -16.11 -8.55 -9.29 -16.07 -7.47 -8.35 -9.67 -1.43 
Pune -0.28 -8.23 -7.97 -10.88 -14.16 -3.68 -3.74 -6.02 -2.37 
Solapur -5.44 -14.3 -9.37 -7.88 -17.48 -10.42 -7.54 -11.6 -4.42 
Pune Div -5.95 -14.5 -9.09 -8.46 -16.3 -8.57 -7.59 -10.5 -3.20 
Satara 2.11 -4.73 -6.70 3.8 -2.41 -5.98 1.71 -1.49 -3.15 
Sangli 6.02 -4.24 -9.68 -3.17 -11.26 -8.35 3.86 -0.05 -3.76 
Kolhapur 13.84 6.62 -6.34 30.41 26.41 -3.07 15.57 16.21 0.56 
Kolhapur Div 5.06 -3.86 -8.49 -0.32 -5.59 -5.29 3.56 0.71 -2.75 
Aurangabad 3.84 -3.34 -6.92 22.08 21.45 -0.52 -4.49 -6.84 -2.47 
Jalna 4.09 -4.32 -8.09 -1.77 -3.01 -1.26 -4.53 -7.36 -2.96 
Beed -2.51 -9.96 -7.64 1.54 -1.14 -2.64 -5.85 -7.95 -2.23 
Aurangabad Div -0.02 -7.31 -7.30 4.54 2.62 -1.83 -5.35 -7.60 -2.38 
Latur 2.01 -7.14 -8.97 3.23 1.87 -1.32 -0.98 -3.18 -2.23 
Osmanabad 1.54 -5.87 -7.30 -0.14 -6.25 -6.13 -1.92 -4.77 -2.91 
Nanded -1.51 -10.95 -9.59 11.75 16.33 4.10 -4.07 -4.69 -0.64 
Parbhani -2.83 -11.48 -8.90 -1.06 -6.9 -5.91 -3.96 -3.41 0.57 
Latur Div 0.56 -7.81 -8.32 2.07 -0.27 -2.29 -2.22 -3.72 -1.53 
Buldhana 1.2 -9.43 -10.50 -26.83 -30.75 -5.36 -15.4 -16.0 -0.69 
Akola 5.27 -3.61 -8.44 -24.94 -27.00 -2.75 -6.75 -7.30 -0.59 
Amravati 15.02 7.27 -6.74 -10.39 -13.86 -3.87 0.60 0.05 -0.54 
Yavatmal -11.0 -15.93 -5.51 -32.95 -34.80 -2.76 -18.5 -19.5 -1.28 
Amravati Div 1.59 -6.67 -8.13 -23.25 -26.02 -3.60 -10.4 -11.0 -0.65 
Nagpur 36.61 30.58 -4.41 5.97 4.14 -1.73 9.31 9.00 -0.29 
Nagpur Div 17.93 12.74 -4.40 2.82 -7.79 -10.32 -1.51 -0.52 1.00 
Maharashtra -0.94 -9.29 -8.42 -0.89 -3.78 -2.93 -4.32 -6.13 -1.88 

Notes and Sources: Same as in Table 3.1. 

 

Area under sunflower is mainly concentrated in Latur, Aurangabad and Pune divisions. 

Sunflower has registered negative growth in area, production and productivity (Table 

3.13). Almost all the districts have recorded declined in area, production and 

productivity of sunflower. Table 3.14 also provides a similar picture in case of 

sesamum. There was substantial reduction in area under sesamum (7.76 percent), which 
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resulted in reduction in production at same rate due to positive but stagnant productivity 

level. Except Nasik and Aurangabad divisions, all the district have recorded decline in 

area under sesamum, however, except Nasik and Aurangabad divisions, all the divisions 

recorded marginal increase in productivity, which could not substitute the decline in 

area. 

 

Table 3.14:  Districtwise Growth Rates of Area, Production and Yield of Sesamum in 
Maharashtra: 1990-91 to 2004-05                                           

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Dhule -1.85 -0.84 1.03 1.16 18.38 17.02 -0.46 0.56 1.02 
Jalgaon -13.30 a -13.12 a 0.20 0.95 5.78 4.78 -8.84 a -9.12 a -0.32 
Ahmednagar -10.80 a -10.90 -0.11 -6.48 5.92 13.26c -6.02 a -4.08 2.07 
Pune -1.01 -2.75 -1.76 -8.49 b -0.06 9.21 0.47 1.15 0.68 
Aurangabad -10.68 a -11.87 a -1.34 -6.45 -7.17 -0.77 -7.22 a -8.72 a -1.61 
Jalna -5.46 a -5.02 0.47 -5.68 b -5.90 -0.23 -3.85 a -4.54 a -0.72 
Beed -3.45b -6.45 c -3.11 -10.10 -11.31 -1.34 -4.24 a -6.27 a -2.13 
Latur -4.32c 1.32 5.90 -9.15 a -15.40 -6.88 -5.95 a -6.37 b -0.45 
Osmanabad -2.50 -2.74 -0.24 0.07 -0.53 -0.60 -2.26 b -0.92 1.37 
Nanded -5.17 a -3.78 1.46 -6.13 -9.37 -3.45 -4.36 a -3.03 1.39 
Parbhani -5.63 a -4.47 1.23 5.95 b 1.79 -3.93 -2.05 c -0.56 1.53 
Buldhana -12.15b -7.12 5.74 c -4.47 a -10.82 -6.65 -10.80 a -8.70 a 2.35 
Akola -11.24 b -5.84 6.09 -7.02 -15.59 c -9.21 -8.47 a -7.75 b 0.78 
Amravati -12.72 a -13.72 a -1.14 -29.98 a -35.06 -7.26 -12.18 a -14.39 a -2.52 
Yavatmal -8.44 a -4.83 3.94 -13.3 a -21.01 c -8.89 -6.83 a -6.49 a 0.37 
Bhandara 0.91 5.42 4.47 -0.97 -17.68 b -16.88 b -0.85 0.36 1.22 
Chandrapur -26.81 a -20.31 b 8.88 -17.08 b -23.72 -8.01 -24.71 a -21.99 a 3.61 
GadchiroIi 3.31 c 7.54 4.09 10.55 a 8.45 b -1.90 -7.67 a -5.23 2.64 
Maharashtra -9.39 a -8.06 a 1.47 -4.29 c -3.57 0.75 -7.76 a -7.14 a 0.68 

Notes and Sources: Same as in Table 3.1. 

 

Maharashtra is the second largest soybean growing state in the country accounting for 

about 25 percent of area and 33 percent of India’s production. Soybean is mostly grown 

in Vidarbha region (Amravati and Nagpur divisions) and Latur division. It can be seen 

from the Table 3.15 that area, production and productivity of soybean increased 

significantly at the rate of 15.48, 18.01 and 2.19 percent, respectively during 1990-91 to 
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2004-05. Except Bhandara district, all other major soybean growing districts have 

recorded substantial increase in area and production during the period under study. It is 

observed that farmers in Vidarbha region are gradually switching over to soybean from 

cotton, jowar, tur and other traditional crops due to higher yield and remunerative price 

for soybean.   

 

Table 3.15: Districtwise Growth Rates of Area, Production and Yield of Soybean in 
Maharashtra: 1990-91 to 2004-05                                           

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Nasik 26.16a 33.88 a 6.13 a 28.05 c 43.15 c 11.79 23.67 a 29.76 a 4.93 a 
Dhule 36.54 a 43.47 a 5.08 b 2.64 15.00 12.04 19.07 a 21.95 a 2.42 
Jalgaon 30.85 b 38.77 a 6.06 c 25.86 c 54.77 a 22.96 c 18.53 a 25.70 a 6.05 a 
Ahmednagar 53.15 a 60.38 4.72 49.89 a 64.32 a 9.62 46.01 a 50.50 a 3.08 c 
Pune 0.87 4.91 4.00 15.99 64.38 b 41.71 a 3.43 11.4 b 7.71 a 
Solapur 23.35 b 27.22 b 3.14 33.79 40.94 5.34 11.98 b 16.64 b 4.16 c 
Satara 22.26 a 33.98 a 9.59 a 15.05 c 6.87 -7.11 c 16.22 a 24.46 a 7.09 a 
Sangli 12.74 a 17.04 a 3.81 3.00 -8.15 -10.83 7.63 a 10.32 a 2.5 
Kolhapur 16.3 a 21.57 a 4.53 4.46 c 1.06 -3.26 10.04 a 12.68 a 2.4 
Aurangabad 37.57 b 42.52 b 3.60 15.58 24.33 7.57 16.9 b 18.37 b 1.26 
Jalna 62.92 a 57.9 b -3.08 38.65 a 64.85 a 18.90 37.63 a 37.58 a -0.03 
Beed 4.79 5.67 0.84 74.66 a 59.66 b -8.59 24.76 a 26.75 a 1.6 
Latur 46.06 b 48.34 a 1.56 127.97 a 105.13 b -10.02 44.03 a 42.69 a -0.93 
Osmanabad 69.81 a 56.38 a -7.91 c 101.18 a 136.77 b 17.69 44.29 a 39.16 a -3.55 
Nanded 57.64 a 65.67 a 5.09 c 81.29 a 78.55 a -1.52 55.87 a 58.90 a 1.94 
Parbhani 57.7 a 68.22 a 6.67 c 61.51 a 50.66 b -6.72 55.98 a 60.26 a 2.75 
Buldhana 105.98a 112.28 a 3.06 18.28 b 25.52 b 6.12 58.60 a 62.18 a 2.25 
Akola 49.32 a 56.33 a 4.69 c 18.96 b 13.00 a -5.01 38.46 a 41.39 a 2.12 
Amravati 21.72 a 32.72 a 9.03 -1.39 -4.74 -3.39 13.79 a 14.82 a 0.91 
Yavatmal 45.81 a 57.69 a 8.15b 22.47 b 5.64 -13.74 29.80 a 31.19 a 1.07 
Wardha 22.21 a 27.32 a 4.18 10.91 a 9.27 -1.48 15.57 a 18.79 a 2.79 b 
Nagpur 12.46 a 15.29 a 2.52 2.39 3.47 1.05 5.83 a 7.72 a 1.79 
Bhandara 3.7 10.74 b 6.79 b 1.22 8.76 7.45 -1.19 2.03 3.26 c 
Chandrapur 13.23 c 33.19 a 17.63c 9.21 3.78 c -4.98 16.08 a 19.97 a 3.36 
GadchiroIi 50.24 a 51.5 a 0.84 13.79 a 15.17 b 1.21 29.05 a 29.71 a 0.51 
Maharashtra 19.31 a 26.31 a 5.87 b 17.17 b 12.57 b -3.93 15.48 a 18.01 a 2.19 c 

Notes and Sources: Same as in Table 3.1. 
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Table 3.16: Districtwise Growth Rates of Area, Production and Yield of Cotton in 
Maharashtra: 1990-91 to 2004-05                                               

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Nasik 28.18 b 24.4c -2.94 21.24 c 30.50 7.64 23.58 a 19.18 a -3.56 c 
Dhule 5.37a 8.58 a 3.04 3.11 a 26.85 b 23.02 c 3.87 a 4.57 b 0.67 
Jalgaon 7.52 a 13.85 a 5.89 c -1.25 17.26 b 18.75 6.17 a 8.92 a 2.59 
Ahmednagar 31.3 a 36.83 a 4.21 -2.58 -4.04 -1.51 23.89 a 22.44 a -1.17 
Pune 12.06 b 18.24 b 5.52 -38.44b -38.06b 0.62 3.16 5.66 2.42 
Solapur 7.70 a 12.57 a 4.52 b -23.49 -36.45c -16.94 -4.63 -1.79 2.98 
Satara 25.73 a 26.19 a 0.36 -45.91 b -50.27a -8.06 1.60 -2.63 -4.16 a 
Sangli 5.88 a 8.69 b 2.66 -34.65 c -58.31a -36.20 -0.39 -7.08 -6.72 
Kolhapur 1.27 7.29 5.95 c -19.73 -12.94 8.45 0.93 0.60 -0.33 
Aurangabad 13.71 a 13.07 a -0.56 11.44 b 42.82 28.16 9.07 a 8.50 a -0.52 
Jalna 4.26 a 8.73 a 4.28 4.68 c 15.82 10.64 2.30 a 7.33 a 4.92 a 
Beed 17.38 a 19.61 a 1.9 2.67 22.88 19.68 c 8.28 a 8.89 a 0.56 
Latur 3.22 b 8.88 c 5.49 -29.0 b -27.49c 2.12 -8.61 a -4.71 4.27 b 
Nanded 1.87 b 5.39 3.46 -4.15 20.74 25.97 c -0.42 2.54 2.98 
Parbhani 2.24 a 7.88 c 5.52 -3.97 b 12.95 17.62 0.00 4.24 c 4.24 c 
Buldhana 0.97 7.35 c 6.32 -3.82 13.65 18.16 -1.96 b 2.63 4.67 c 
Akola 0.89 4.38 3.45 -4.89 a -3.03 1.95 -0.89 0.37 1.28 
Amravati -0.7 -3.0 -2.31 -4.69 c 9.49 14.88 -2.03 a -1.31 0.74 
Yavatmal 1.38 b 4.63 3.2 -7.17 a 5.96 14.14 -0.61 2.17 2.80 
Wardha 0.09 -0.45 -0.54 -9.34b -3.25 6.72 -1.67 b -0.28 1.41 
Nagpur -0.02 6.42 6.44 0.40 15.15 14.69 2.25 a 6.54 a 4.20 b 
Chandrapur -2.32b 2.61 5.05 c -3.84 9.92 14.31 c -1.58 a 0.68 2.30 
Maharashtra 2.61 a 6.39 c 3.68 -2.77 c 12.10 c 15.29 0.73 3.55 b 2.80 c 

Notes and Sources: Same as in Table 3.1. 
 

Among cotton growing states, Maharashtra accounted for 34 percent of area in 2006-07. 

The districtwise growth in area, production and productivity of cotton is presented in 

Table 3.16. Area under cotton crop is almost stable during the period 1990-91 to 2004-

05, production and productivity level has increased significantly at the rate of 3.55 

percent and 2.80 percent, respectively.  Bt cotton varieties were released in Maharashtra 

during the agricultural season 2002-03, which led to significant increase in production 

and productivity of cotton in the state. Cotton is heavily grown in Amravati, Akola, 

Yavatmal, Buldhana, Jalna, Aurangabad and Jalgaon districts. Except Jalna, 

Aurangabad and Jalgaon, area and production of cotton has decreased in all other major 

cotton growing districts. Despite increase in productivity and fall in production of 
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cotton, one disconcerting factor which is a subject of major concern and can hardly be 

overlooked is the reports of agrarian distress in the Vidarbha region associated with 

cotton farming. The cause and effect relationships are drawn from the vulnerability of 

cotton to the vagaries of nature and pest infestation, particularly in the low productivity 

region. Since most of cotton grown in the area is rainfed, irrigation potential should be 

increased by completing ongoing projects besides taking up lift irrigation through wells, 

pumps sets and creating water reservoirs. Also drought tolerant varieties should be 

developed.  
 
Table 3.17: Districtwise Growth Rates of Area, Production and Yield of Sugarcane in 
Maharashtra: 1990-91 to 2004-05                                           

(Per cent) 

District 

Period I 
1990-91 to 1999-00 

Period II 
2000-01 to 2004-05 

Overall Period 
1990-91 to 2004-05 

A P Y A P Y A P Y 
Nasik -6.67 b -8.09 b -1.51 -19.58 a -25.25 -7.05 b -5.32 a -7.48 a -2.28 a 
Dhule -2.92 0.46 3.48 a -14.68 a -14.62 b 0.07 -5.64 a -5.14 b 0.52 
Jalgaon -4.38 -0.67 3.88 b -2.89 -12.72 -10.12 -2.50 c -2.79 c -0.30 
Ahmednagar 0.82 3.14 2.30 -32.09 a -34.05 a -2.89 -5.12 b -5.75 c -0.66 
Pune 3.08 c 6.89 a 3.69 c -18.26 b -15.86 b 2.93 -0.60 1.54 2.16 b 
Solapur 6.86a 10.72 a 3.62 a -16.34 a -18.96 a -3.13 1.47 2.52 1.04 
Satara 0.21 6.16 a 5.94 a -16.28 a -16.65 b -0.44 -3.31 a -1.62 1.74 c 
Sangli 5.5 b 10.48 a 4.72 a -14.15 a -13.56 b 0.69 0.71 2.92 2.20 a 
Kolhapur 5.15 a 6.03 a 0.84 -6.76 c -10.15 -3.64 2.22 b 2.16 -0.06 
Aurangabad -8.16 b -5.34 3.08 -23.09 a -19.49 4.68 -10.33 a -9.56 a 0.86 
Jalna -4.78 -3.5 1.35 -27.55 -28.48 b -1.27 -5.72 b -4.54 c 1.25 
Beed 2.72 4.3 1.53 -22.67 -26.94 b -5.52 1.50 1.76 0.25 
Latur 7.35 b 6.72 -0.59 -18.43 -21.94 a -4.31 4.95 b 5.59 0.61 
Osmanabad 2.01 6.3 4.21 b -37.33 -44.0 a -10.65 -2.43 -3.41 -1.00 
Nanded 0.98 8.24 b 7.20 a -12.55 -12.34 0.23 -1.00 1.43 2.45 c 
Parbhani 5.67 b 9.72 b 3.83 c -12.45 -16.49 -4.62 5.01 a 6.99 a 1.89 c 
Buldhana -12.56 b -12.84 a -0.31 -12.54 c -13.48 a -1.07 -9.29 a -7.28 a 2.21 
Akola -0.46 3.28 3.76 -20.02 c -18.62 1.75 -1.74 -1.00 0.75 
Amravati 7.04 c 12.82 b 5.4 -22.88 a -29.15 b -8.14 3.11 3.70 0.57 
Yavatmal -8.54 -2.59 6.51 b -19.57 b -21.48 b -2.38 -5.75 -2.56 3.38 b 
Wardha 8.60 a 18.72 b 9.32 -22.17 -21.85 c 0.41 5.50 b 8.84 b 3.16 
Nagpur 4.42 11.42 6.7 c -19.17 -16.02 b 3.9 0.65 2.70 2.04 
Bhandara 4.18 9.56 b 5.16 b -16.34 b -8.92 8.87 0.22 -0.73 -0.95 
Maharashtra 1.78 4.86 b 3.02 b -17.07 a -18.31 b -1.5 -1.06 -0.29 0.78 

Notes and Sources: Same as in Table 3.1. 
 
Sugarcane is another important crop grown in Maharashtra accounting for about 22 

percent of total national production in the year 2006-07. Sugarcane has been cultivated 

repeatedly in western Maharashtra over the last four decades. It can be seen from the 
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Table 3.17 that area under sugarcane has decreased at the rate of 1.06 percent, also its 

production by 0.29 percent. The sugarcane productivity is almost stagnant during last 

one and a half decade. This is because of sugarcane mono-cropping due to which, not 

only the soil fertility has deteriorated over the years but the productivity has also 

stagnated or declined due to certain pests and diseases associated with cultivation 

practices.  

 

3.1.2. GROWTH IN INPUTS USE 

The growth and level of agricultural output to a large extent is determined by the pattern 

of resource structure or input mix in the agricultural sector. Technological 

developments shift the production function up and to the right enabling the farmers to 

make greater use of yield increasing inputs. The rapid rise in demand for HYV seeds 

and fertilisers, irrigation, power and credit after the introduction of new technology 

during the mid sixties underlined the need to increase supplies of these crucial inputs. 

The present section discusses growth in important inputs use in Maharashtra agriculture. 

  

The districtwise growth in irrigated area during 1990-91 to 2004-05 is presented in 

Table 3.18. It can be seen from the table that net irrigated and gross irrigated area has 

increased significantly at the rate of 2.29 and 1.89 percent, respectively during the 

period 1990-91 to 2004-05. Though net irrigated area decreased in Aurangabad, Jalna 

and Osmanabad district, gross irrigated area recorded increase in these districts. It is 

surprising to note that growth in gross irrigated area of Sindhudurg, Dhule and Jalgaon 

districts was negative.  
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Table 3.18: Districtwise Growth rate of irrigation, area under HYVs, credit and 
agricultural implements in Maharashtra                                                                                                                                                    

(Per cent) 

District NIA*  GIA*  

Area under 
HYV 
seeds# 

Agricultur
al Credit# 

Plant 
Protection 
Equipments^ 

Four 
Wheeled 
Tractors^ 

Thane 10.98a 10.50 a 0.29a 20.17a 0.97 9.38 
Raigad 3.20b 3.45 a -1.23 a 1.46 0.43 14.47 
Ratnagiri 10.84 b 9.33 b 0.29 a 21.55 a 1.97 3 
Sindhudurg -0.56 -0.61 1.98 a 13.01 a -1.7 -4.18 
Nashik 1.24 b 1.71 b -1.75 a 17.71 a 9.79 7.72 
Dhule 1.72 -0.85 -3.76 a 5.12b 6.38 2.27 
Jalgaon 0.01 -0.98 c -6.24 a 16.16 a 1.17 5.7 
Ahmednagar 2.18 a 1.18 b -7.26b 2.89 b 4.23 9.68 
Pune 1.98 a 1.93 a -6.44 a 18.28 a 5.94 11.91 
Solapur 3.24 a 2.81 a -22.04 a 22.51 a 1.74 9.2 
Satara 1.38 b 2.29 a -3.81c 13.19 a 2.35 6.68 
Sangli 4.52 a 3.29 a -5.67b 14.71 a 5.3 4.76 
Kolhapur 5.34 a 4.65 a -3.34 a 9.06c 4.4 3.43 
Aurangabad -0.14 0.13 -7.32 a 17.2 a 4.54 7.84 
Jalna -0.55 0.84 -10.54 a 5.54 a 1.31 6.44 
Beed 1.86 c 2.08 c -5.97 a 13.1 a 6.76 7.37 
Latur 4.05 0.97 -2.35 a 19.99 a 11.19 3.67 
Osmanabad -0.32 0.12 -8.44 a 16.89 a 8.41 17.51 
Nanded 2.45 a 2.65 b -3.47 a 12.72 a 2.85 11.98 
Parbhani 3.31 c 2.12c -4.93 a 12.62 a 0.57 6.25 
Buldhana 1.96 b 1.24 -6.38 a 11.89 a -0.24 8.18 
Akola 9.06 a 7.31 a -5.64 a 4.99 b 1.09 11.26 
Amravati 9.62 a 5.79 a -5.05 a 9.09 b -0.14 9.2 
Yavatmal 6.90 a 2.94 b -5.03 a 7.51 a 1.11 11.02 
Wardha 4.16 a 4.08 a -9.56 a 12.4 a -0.56 3.43 
Nagpur 5.84 a 4.57 a -6.13 a 7.03 a -0.59 5.31 
Bhandara 0.97 1.35 a 0.45 a 12.52 a -7.03 6.32 
Chandrapur 1.93 a 2.00 a -4.63 a 17.35 a 1.04 7.96 
GadchiroIi 2.15 a 1.86 a 0.17 a 6.14 a 8.41 5.99 
Maharashtra 2.29 a 1.89 a -4.89 a 14.46 a 2.29 7.71 

Note: Growth rate period:  * 1990-91 to 2001-02, # 1990-91 to 2004-05 (co-operative credit), ^ 
1992 and 2003; a, b and c are significant at 1, 5 and 10 percent significance level, respectively. 
Source: Computed from Season and Crop Report of Maharashtra (various issues) and GOM 
(2009), Livestock Census (various issues), Statistical Abstract of Maharashtra (various issues) 
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Table 3.19: Districtwise Growth rate of electricity use, pump sets and fertiliser 
consumption in Maharashtra 

(Per cent) 

District 

Electricity 
Use in 
Agriculture* 

Diesel 
Engines# 

Electric 
Pumps# 

Total Fertilizer 
Consumption^ 

Per ha 
Fertilizer^ 

Thane 13.38a -3.70c 12.77 a 3.22a 8.46 a 
Raigad 20.72 a 1.23a 17.64 a -0.62 0.38 
Ratnagiri 22.02 a 10.65 a 18.2 a 1.01c 3.54 
Sindhudurg - 4.92 a 18.45 a 0.90 c 2.11 
Nashik 10.35c -2.11 a 12.34 a 4.82 a  5.66 a 
Dhule 6.57 -10.97 a 17.72 a 3.18 2.97 a 
Jalgaon 10.44 8.38 b 12.49 a 0.91 -0.16 
Ahmednagar 15.37 a -1.78 a 10.3 a 1.07 1.27 
Pune 19.89 a 3.36 a 13.99 2.69 a 5.51 a 
Solapur 15.79 c 6.17 a 8.67 1.65 2.79 
Satara 22.03 a -1.63 a 18.9 a -0.59 0.56 
Sangli 19.76 a -2.68 b 13.56 a -0.86 -0.73 
Kolhapur 15.64 a 4.39 a 12.88 a -1.27 c -2.57 c 
Aurangabad 7.45 4.57 4.3 a 6.32 a 5.88 a 
Jalna 6.66 -1.49 b 16.21 a 6.02 a 6.32 a 
Beed 9.19 a -1.53 14.92 a 6.67 a 7.59 a 
Latur 12.33 a 13.10 a 11.67 a 2.06 3.74 a 
Osmanabad 8.69 a -5.93 b 12.87 a 3.74 3.73 c 
Nanded 14.62 a 4.61 b 12.8 a 3.21 b 2.74 b 
Parbhani 16.92 a -5.17 c 14.77 a 5.79 a 4.82 a 
Buldhana 5.48 b -5.98 9.61 a 4.32 a 4.41 a 
Akola 10.54 a 0.43 10.93 a 3.25b 2.56 c 
Amravati 2.67 10.35 a 5.65 a -0.58 0.85 
Yavatmal 6.82 c 3.44 15.25 a 4.03 a 3.65 a 
Wardha 5.88 b 12.34 a 12.01 a -0.19 0.18 
Nagpur 1.14 5.19 a 9.81 a 2.99 a 3.50 a 
Bhandara 18.18 a 8.30 a 11.34 a 4.91 a 7.15 a 
Chandrapur 36.6 a 5.11 a 15.39 a 6.98 a 8.28 a 
Gadchiroli - 11.00 a 21.21 a 7.41 a 8.65 a 
Maharashtra 13.18 a 1.2 11.44 a 2.59 a 2.90 a 

Note: Growth rate period:  * 1990-91 to 1997-98, # 1990-91 to 2001-02, ^1990-91 to 2004-05; 
a, b and c are significant at 1, 5 and 10 percent significance level, respectively. 
Source: Computed from Season and Crop Report of Maharashtra (various issues) and GOM 
(2009) 
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Increase in area under high yielding varieties indicates the level of agricultural 

development of a region.  It can be seen from the Table 3.18 that area under 

hybrid/high yielding varieties has declined during the period from 1990-91 to 2004-05. 

Also most of the district have recorded decline in area under HYV seed except 

Ratnagiri, Sindhudurg, Bhandara and Gadchiroli. Credit availability is of crucial 

importance for purchase of improved seeds and other inputs. There is significant 

increase in credit disbursement from primary agricultural co-operative credit societies to 

agriculture and allied sector in all district as well as state level.  

 
The number of plant protection equipments and four wheeled tractor is also one of the 

indicator of agricultural development. The number of plant protection equipments has 

increased at the rate of 2.29 percent per annum at state level. However, negative growth 

has been recorded in Sindhudurg, Buldhana, Amravati, Wardha, Nagpur and Bhandara 

districts. The number of four wheeled tractor in the state also increased at the rate of 

7.71 percent per annum. Except Sindhudurg, all districts have recorded increase in use 

of four wheeled tractors. 

 

Electricity is one of the key drivers of the economy. The districtwise average annual 

growth rate of electricity use in agriculture is presented in Table 3.19.  It can be seen 

from the table that despite limited availability of electricity for agriculture sector, 

electricity consumption in agriculture of the state has increased significantly at the rate 

of 13.18 per cent per annum. However, share of electricity use in agriculture has 

declined from 21.46 percent in 1990-91 to 18.15 percent in 2007-08. The increase in 

electricity use in agriculture recorded in all the districts of the state. 

 

It can be observed that both diesel and electric pumpsets increased during the period 

1990-91 to 2001-02. The growth was substantial and significant in case of electric 

pumpsets, which were increased at the rate of 11.76 percent per annum. The significant 

and unbelievable increase in electric pumpsets was noticed in 1998-99 onwards, which 

may be due to state government support for digging wells. There are variations in 

number of pumpsets availability across districts in the state. 
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Fertilizer is an important input in crop production. Fertiliser use in Maharashtra was 

considerably lower than the all India average. Despite having poor irrigation facility, the 

state exhibited positive and significant growth in total fertiliser consumption. A similar 

pattern was observed for per hectare usage, which is increased at the rate of 2.90 

percent. Among districts, Raigad, Sangali, Kolhapur, Amravati districts recorded 

negative growth in total fertilizer consumption, however, Jalgaon, Sangali and Kolhapur 

recorded negative growth in per hectare fertilizer consumption. The use of fertilisers is 

found to be very low in divisions like Konkan, Latur and Amravati as compared to the 

state's average. Poor irrigation facility coupled with the cultivation of low value crops 

are the main reasons for the low use of yield increasing inputs like fertilisers. Besides 

low use of fertilisers, improper application of fertilisers (N P K ratio) also affects the 

productivity of crops and thereby the growth of agriculture. While making efforts to 

improve the use of yield increasing inputs through increased irrigation facility and 

moisture availability, proper use of fertilisers should be promoted through quality 

extension network 
 

Overall, production and productivity of most of crops have declined in almost all the 

districts of the state. Jowar is a stable food crop and accounts for more than 20 percent 

of gross cropped area during TE 2004-05 and is mostly grown under rainfed conditions. 

Deceleration in its production and productivity calls for urgent attention by the policy 

makers and administrators. On the input side, the net irrigated and gross irrigated areas 

have increased significantly at the rate of 2.29 and 1.89 percent per during the overall 

period. Most of the districts have recorded decline in area under HYV seed except 

Ratnagiri, Sindhudurg, Bhandara and Gadchiroli districts. Further, the use of fertilisers 

is found to be very low in divisions like Konkan, Latur and Amravati as compared to 

the state's average. Poor irrigation facility coupled with the cultivation of low value 

crops are the main reasons for the low use of yield increasing inputs like fertilisers.  
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3.2. KARNATAKA  

3.2.1. DISTRICT-WISE GROWTH IN AREA, PRODUCTION AND 

PRODUCTIVITY 

Before analysing growth in area, production and productivity across different periods, it 

would be interesting to study the share of area under principal crops in different districts 

in Karnataka. This will help to understand the predominance of various crops grown 

across districts. Rice is grown in almost all the districts in Karnataka with the highest 

share of area registered in Shimoga (10.95 per cent) followed by Mysore (8.01 per cent) 

and Uttara Kannada (7.12 per cent). Bijapur recorded negligible share of area (Table 

3.20). 

 

Jowar is predominantly cultivated in northern parts of Karnataka. Of the total area under 

jowar, Gulbarga, Bijapur, Belgaum, Raichur and Bagalkot accounted for 17.54 per cent, 

15.88 per cent, 12.94 per cent, 9.09 per cent and 8.88 per cent, respectively. These five 

districts accounted for over 60 per cent of total area. Maize is becoming popular among 

farmers. Barring Dakshina Kannada and Udupi, it is cultivated in other districts. 

Davangere accounted for the highest share of area with 19.35 per cent followed by 

Haveri (16.44 per cent) and Belgaum (13.54 per cent). With regard to ragi, it is widely 

cultivated in southern parts of Karnataka with area of 19.71 per cent in Tumkur, 14.21 

per cent in Bangalore (Rural) and 13.8 per cent in Hassan. Kolar and Mysore have 

accounted for 10.59 per cent and 8.61 per cent, respectively.  

 

Among pulses, gram and tur occupy prominent positions in northern Karnataka. 

Gulbarga accounted for the highest share of 28.23 per cent of total area under gram 

followed by Bijapur (12.52 per cent), Dharwad (9.71 per cent) and Gadag (9.31 per 

cent). As far as tur is concerned, Gulbarga accounted for bulk of the area with 64.13 per 

cent. Other districts where tur occupies prominent place are Bijapur and Raichur. 
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          Table 3.20: Per Cent Share of Area under Principal Crops (TE 2004-05) 

Districts Rice Jowar Maize Ragi Gram Tur Groundnut Sunflower Cotton Sugarcane 
Southern Districts           
Bangalore (Rural) 0.63 - 0.94 14.21 0.02 0.81 1.49 0.04 - 0.53 
Bangalore (Urban) 0.25 - 0.10 4.25 0.00 0.13 0.02 0.00 - 0.02 
Chamrajnagar 1.12 1.24 2.48 2.75 0.44 0.34 2.19 0.49 2.02 3.84 
Chickmagalur 3.71 0.74 0.16 6.60 0.51 0.14 0.47 1.00 0.34 0.64 
Chitradurga 0.50 2.12 6.08 6.97 1.26 1.36 17.48 4.11 2.20 0.22 
Dakshina Kannada 5.02 - - - - - - - - - 
Hassan 4.00 0.37 3.36 13.80 0.52 0.40 0.23 0.71 0.31 1.92 
Kodagu 3.07 - 0.36 0.05 0.02 - - - - - 
Kolar 0.63 - 3.22 10.59 0.01 1.05 4.83 0.33 - 0.30 
Mandya 5.36 0.06 0.51 6.96 0.03 0.16 0.34 - - 7.14 
Mysore 8.01 0.85 2.69 8.61 0.24 0.95 0.73 0.14 12.34 3.41 
Shimoga 10.95 0.05 6.40 0.51 0.02 0.09 0.42 0.08 1.50 2.93 
Tumkur 1.61 0.38 1.93 19.71 0.27 2.03 15.73 1.08 0.16 0.28 
Udupi 5.31 - - - - - 0.24 - - 0.05 
Northern Districts           
Belgaum 5.81 12.94 13.54 0.22 9.27 0.81 7.59 3.29 6.94 39.64 
Bellary 5.49 4.21 8.25 0.84 3.60 1.39 7.20 7.39 8.42 1.11 
Bidar 0.76 5.67 0.06 0.00 8.72 13.13 0.20 0.98 0.38 9.63 
Bijapur - 15.88 1.98 0.00 12.52 4.76 6.86 23.53 0.58 4.27 
Bagalkot 0.01 8.88 5.16 0.00 5.43 0.41 2.23 9.20 1.14 15.79 
Davangere 6.85 2.40 19.35 3.70 0.39 1.09 2.25 1.69 1.23 3.63 
Dharwad 2.59 3.59 2.04 0.01 9.71 0.53 4.02 0.72 18.66 0.91 
Gadag 0.12 5.35 2.41 0.01 9.31 0.41 5.99 7.53 11.58 0.09 
Haveri 3.73 5.00 16.44 0.20 0.40 0.75 2.79 1.14 13.83 0.79 
Gulbarga 5.39 17.54 0.33 0.00 28.23 64.13 7.00 14.19 5.00 2.28 
Raichur 7.77 9.09 0.05 0.00 6.00 2.96 4.34 14.92 8.03 0.02 
Koppal 4.19 3.63 2.06 0.00 3.06 2.12 4.96 7.43 3.77 0.19 
Uttara Kannada 7.12 0.01 0.09 0.01 - 0.03 0.41 0.00 1.58 0.35 
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Of total area under groundnut, Chitradurga accounted for the highest share of 17.48 per 

cent followed by Tumkur (15.73 per cent), Belgaum (7.59 per cent) and Bellary (7.20 

per cent). With respect to sunflower, Bijapur emerged to be prominent district with 

share of 23.53 per cent of total area under sunflower followed by Raichur (14.92 per 

cent) and Gulbarga (14.19 per cent). Meanwhile, cotton occupied a predominant place 

in districts like Dharwad (18.66 per cent), Haveri (13.83 per cent), Mysore (12.34 per 

cent) and Gadag (11.58 per cent). Of the total area under sugarcane, Belgaum accounted 

for the major share of 39.64 per cent followed by Bagalkot (15.79 per cent) and Bidar 

(9.63 per cent). Sugarcane is also cultivated in southern parts of Karnataka with major 

share of area distributed in Mandya, Mysore and Chamrajnagar.   

 

Table 3.21 presents compound annual growth in area, production and yield of rice 

across districts in Karnataka. Except Belgaum, Bellary, Gadag and Gulbarga, other 

districts have registered negative growth in area during 1990-91 to 2004-05. Area under 

rice has declined drastically in Bijapur with the growth rate of -30.3 per cent per annum 

during this period. Chitradurga and Kolar have also registered relatively high negative 

growth rate in area. However, area under rice seems have increased in Gulbarga district 

with growth rate of 13.3 per cent. Except a few, most of the districts have recorded 

positive growth in yield during 1990-91 to 2004-05. Growth in yield was almost 

stagnant in Mysore, Mandya and Raichur. Decline in yield growth was sharp in 

Dakshina Kannada (-37.8 per cent) followed by Haveri (-10.3 per cent). As observed in 

area growth, Bijapur and Chitradurga have also registered steep decline in growth in 

production of rice with -29.8 per cent and -20.7 per cent, respectively. 
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          Table 3.21: Districtwise Compound Annual Growth Rate in Area, Production and Yield of Rice 

                                                                                                                                                                           (Per Cent) 

Districts 
  

1990-91 to 1999-00 2000-01 to 2004-05 1990-91 to 2004-05 
Area Production Yield Area Production Yield Area Production Yield 

Bangalore (Rural) 0.0 3.5 3.2 -22.3 -20.3 5.6 -5.2 -3.7 1.4 
Bangalore (Urban) -4.1 -1.1 3.8 -18.8 -12.7 4.3 -6.5 -5.4 0.8 
Belgaum 0.2 1.5 1.1 2.9 0.5 -2.4 0.6 -3.2 -4.2 
Bellary 6.2 8.4 1.8 -8.3 -3.5 5.2 3.8 6.4 2.0 
Bidar -9.5 -7.8 1.6 -9.3 -27.0 -19.4 -5.6 -6.6 -1.6 
Bijapur -18.2 -16.3 2.2 -25.3 -26.8 -2.0 -30.3 -29.8 0.3 
Bagalkot* - - - -23.1 -16.4 8.7 -14.1 -6.2 8.6 
Chickmagalur -0.3 0.7 0.6 -2.8 -3.2 -0.3 -1.3 -1.4 -0.6 
Chitradurga -13.3 -13.4 -0.4 -27.6 -28.0 -0.6 -18.9 -20.7 -2.7 
Davangere* - - - -7.5 -6.3 1.3 -7.4 -6.7 0.2 
Dakshina Kannada -7.9 -6.5 -37.7 -1.8 6.3 8.2 -8.6 -6.3 -37.8 
Udupi* - - - -2.0 4.5 6.7 -2.2 4.6 6.4 
Dharwad -7.2 -8.2 -1.4 -12.2 -23.6 -13.0 -9.6 -18.1 -9.8 
Gadag* - - - 7.3 14.5 6.6 5.7 8.0 1.6 
Haveri* - - - -12.1 -13.4 -1.5 -6.7 -15.8 -10.3 
Gulbarga 0.7 8.6 7.5 24.7 47.6 18.3 13.3 20.1 5.5 
Hassan 3.3 4.8 1.2 -8.3 -11.4 -3.4 -0.6 -1.6 -1.5 
Kodagu -2.2 -2.5 -0.6 0.1 -1.3 -1.4 -1.9 -2.3 -0.8 
Kolar -9.0 -7.4 1.4 -27.9 -28.2 -0.4 -10.2 -9.9 -0.2 
Mandya 1.6 2.0 0.1 0.3 5.8 5.4 -0.8 -0.3 0.1 
Mysore 2.8 3.4 0.4 -1.7 0.1 1.9 -0.1 0.4 0.0 
Chamrajnagar* - - - -7.9 -3.1 5.2 -5.0 -4.3 0.3 
Raichur 1.8 3.7 1.5 -9.3 -12.4 -3.5 -2.5 -1.9 0.1 
Koppal* - - - -8.3 -4.4 4.3 -6.6 -3.7 2.5 
Shimoga -0.4 0.6 0.8 -5.9 -3.4 2.7 -2.7 -3.8 -1.6 
Tumkur 2.7 6.3 3.3 -25.2 -23.5 2.2 -2.0 -0.4 1.1 
Uttara Kannada 0.4 -0.6 -1.2 -2.1 2.9 5.1 -0.3 -1.9 -2.1 

         Note: *Overall Growth Rate pertains to 1998-99 to 2004-05    
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Sub-periodwise analysis shows mixed growth pattern in area, production and yield of 

rice. Several districts have registered negative growth in area during 2000-01 to 2004-

05 when compared to 1990-91 to 1999-00. Decline in area growth was sharp in Kolar, 

Chitradurga, Bijapur, Tumkur and Bangalore (Rural). Similar trend can be observed 

with respect to growth in production. However, it is interesting to note during 2000-01 

to 2004-05 that growth in yield has increased across districts with a few exceptions. 

Gulbarga has registered spectacular growth in yield of about 18.3 per cent. Other 

districts which registered relatively high growth in yield are Bagalkot, Dakshina 

Kananda, Udupi and Gadag. 

 

Table 3.22 provides district-wise compound annual growth rate in area, production and 

yield of jowar. Jowar is predominantly grown in northern districts of Karnataka. Except 

Gadag, Haveri and Chamrajnager, all other districts recorded negative growth in area 

during 1990-91 to 2004-05. The districts which showed sharp decline in area growth 

were Shimoga (-25.8 per cent), Mandya (-14.1 per cent), Mysore (-13.9 per cent) and 

Dharwad (-13.6 per cent). Growth in production and yield was also negative in most of 

the districts. Only Bellary, Bidar, Gulbarga and Uttara Kannda have registered positive 

growth in yield. 

 

During 1990-91 to 1999-00, except Gulbarga other districts have registered negative 

growth rates in area under jowar. Barring Tumkur, interestingly growth in yield was 

positive across the districts during this period. Unfortunately, districts which showed 

positive growth rates in yield during this period have registered negative growth during 

2000-01 to 2004-05. Both overall and sub-period analysis show that by and large, 

growth in area, production and yield of jowar has declined drastically in most of the 

districts. 
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                Table 3.22: Districtwise Compound Annual Growth Rate in Area, Production and Yield of Jowar 

                                                                                                                                                                           (Per cent) 

Districts 
  

1990-91 to 1999-00 2000-01 to 2004-05 1990-91 to 2004-05 
Area Production Yield Area Production Yield Area Production Yield 

Belgaum -2.8 -0.1 2.5 6.2 -4.0 -9.6 -1.0 -3.9 -3.5 
Bellary -7.2 -3.2 4.0 -7.9 -8.3 -0.5 -6.7 -4.8 1.5 
Bidar -0.2 2.9 2.8 -2.7 -7.0 -4.4 -1.5 -0.2 0.8 
Bijapur -3.6 0.0 3.4 -8.7 -14.7 -6.5 -5.5 -5.0 0.0 
Bagalkot* - - - -0.9 -16.9 -16.1 -1.7 -16.0 -15.0 
Chickmagalur -8.0 -4.4 3.6 15.3 2.4 -11.2 -5.5 -7.6 -2.7 
Chitradurga -7.8 -9.7 -1.8 8.9 -7.4 -14.9 -7.8 -11.7 -4.7 
Davangere* - - - 1.0 -4.7 -5.7 -4.6 -11.1 -7.2 
Dharwad -14.3 -14.1 0.0 3.0 -10.5 -13.1 -13.6 -19.3 -7.1 
Gadag* - - - 4.0 -7.7 -11.2 1.5 -10.5 -12.3 
Haveri* - - - 7.2 -6.5 -12.7 2.8 -12.3 -15.1 
Gulbarga 1.2 3.7 2.2 -4.3 -6.6 -2.5 -1.1 0.8 1.4 
Hassan -11.6 -9.6 2.4 35.9 14.8 -15.6 -5.6 -6.8 -1.8 
Mandya -10.8 -8.0 2.8 -27.5 -33.5 -8.3 -14.1 -16.6 -3.4 
Mysore -14.4 -11.6 3.0 3.7 12.7 8.6 -13.9 -15.1 -1.9 
Chamrajnagar* - - - -1.9 -1.1 0.9 0.5 -7.4 -8.4 
Raichur -5.2 -3.6 1.4 -6.2 -11.2 -5.3 -5.6 -5.8 -0.8 
Koppal* - - - -1.2 -16.5 -15.5 -2.9 -15.7 -13.6 
Shimoga -22.1 -21.8 0.1 -17.5 -17.3 0.2 -25.8 -27.8 -3.2 
Tumkur -12.1 -12.2 -0.4 -2.8 -19.0 -16.6 -7.4 -7.9 -1.0 
Uttara Kannada -1.1 6.2 7.1 8.6 12.0 3.1 -5.6 -3.3 1.9 

          Note: *Overall Growth Rate pertains to 1998-99 to 2004-05  
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Compound annual growth in area, production and yield of maize is presented in Table 

3.23. During 1990-91 to 2004-05, all the districts except Bangalore (Urban), Bijapur, 

Bagalkot, Dharwad, Gadag and Raichur have recorded positive growth in area and 

production of maize. In fact, maize has emerged as one of the popular crops among 

farmers in Karnataka in recent years. Increase in area under maize might have reduced 

area under other coarse cereals across the districts. However, worryingly growth in 

yield was negative in major districts like Belgaum, Davangere, Haveri and Chitradurga. 

Decline in yield growth in Haveri was high at -13.9 per cent. 

 

In the two sub-periods, except a few districts others have recorded positive growth in 

area under maize. Growth in yield was positive for most of the districts in 1990-91 to 

1999-00. The negative growth was registered only in Belgaum, Bidar, Chickmagalur, 

Chitradurga, Tumkur and Uttara Kannada. However, during 2000-01 to 2004-05 decline 

in yield growth was quite widespread across the districts. In fact, the negative growth in 

yield is the major concern, which needs to be reversed through proper policy 

interventions. 

 

 Table 3.24 presents compound annual growth in area, production and productivity of 

ragi by districts in Karnataka. Except Chickmagalur, Gadag and Chamrajnagar, area 

under ragi has registered negative growth in all other districts during 1990-91 to 2004-

05. Ragi is one of the staple food items consumed predominantly by population in the 

southern Karnataka. Decline in area under this crop may affect prices significantly and 

thus household consumption.  
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          Table 3.23: Districtwise Compound Annual Growth Rate in Area, Production and Yield of Maize 

                                                      (Per cent)   

Districts 
  

1990-91 to 1999-00 2000-01 to 2004-05 1990-91 to 2004-05 
Area Production Yield Area Production Yield Area Production Yield 

Bangalore (Rural) 1.5 4.6 2.9 10.2 11.3 0.0 2.3 5.9 3.1 
Bangalore (Urban) -1.4 4.7 3.4 -15.6 -13.8 1.1 -6.5 -5.7 0.5 
Belgaum 5.9 5.4 -0.5 -1.6 3.3 3.9 2.9 1.4 -1.8 
Bellary 8.6 9.5 0.8 3.3 1.0 -3.2 5.9 5.2 -1.1 
Bidar 8.6 7.9 -0.6 4.1 0.0 -4.9 4.1 1.8 -2.6 
Bijapur -11.0 -10.7 0.3 3.2 -0.2 -4.3 -12.3 -13.7 -2.1 
Bagalkot* - - - -3.4 0.2 2.7 -3.7 -1.1 1.8 
Chickmagalur -1.8 -2.9 -1.1 43.5 23.1 -15.1 7.1 3.6 -3.7 
Chitradurga 6.3 4.2 -2.0 -2.4 -13.9 -12.7 1.0 -3.0 -4.3 
Davangere* - - - 4.3 -1.9 -7.0 4.2 -3.3 -8.3 
Dharwad -0.9 -0.3 0.7 -1.9 -13.1 -12.3 -9.5 -12.8 -4.0 
Gadag* - - - -5.2 6.1 10.8 -4.1 -5.8 -2.9 
Haveri* - - - 13.1 -6.9 -18.5 15.0 28.3 -13.9 
Gulbarga 2.9 5.6 3.2 0.9 6.3 4.3 3.7 4.9 0.9 
Hassan 6.1 8.9 2.6 19.7 6.6 -11.9 14.7 15.3 0.1 
Kodagu 0.0 0.1 0.1 11.9 17.2 3.7 4.5 7.6 2.6 
Kolar 5.9 7.2 1.3 14.0 10.8 -3.8 7.5 3.4 -4.2 
Mandya 0.5 1.6 1.1 90.3 89.9 -1.3 39.7 40.0 -0.3 
Mysore 1.8 4.9 2.6 2.6 -5.5 -2.9 1.1 0.7 -0.3 
Chamrajnagar* - - - -3.8 -3.1 -6.5 8.3 5.2 -7.1 
Raichur -26.9 -25.6 1.8 34.3 36.2 0.4 -28.2 -28.0 -0.1 
Koppal* - - - 11.3 0.8 -10.4 2.8 -2.8 -6.5 
Shimoga 7.8 9.5 1.5 39.7 43.3 1.6 9.4 10.7 0.8 
Tumkur 11.4 10.7 -0.6 7.6 3.0 -5.2 13.5 10.7 -2.9 
Uttara Kannada -6.0 -7.6 -1.7 87.1 77.2 -6.3 12.4 11.8 -0.9 

        Note: *Overall Growth Rate pertains to 1998-99 to 2004-05     
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         Table 3.24: Districtwise Compound Annual Growth Rate in Area, Production and Yield of Ragi 

                                                                             (Per cent)    

Districts 
  

1990-91 to 1999-00 2000-01 to 2004-05 1990-91 to 2004-05 
Area Production Yield Area Production Yield Area Production Yield 

Bangalore (Rural) 0.3 4.5 3.9 -2.4 1.6 4.0 -0.6 1.5 1.6 
Bangalore (Urban) -3.0 3.0 5.9 -5.6 -3.9 1.9 -3.0 -0.2 2.3 
Belgaum -3.8 -0.8 2.8 -2.8 -7.8 -5.1 -1.9 -0.9 0.5 
Bellary -14.0 -11.4 2.7 7.3 -3.4 -10.0 -12.6 -12.5 -0.3 
Chickmagalur -0.3 4.4 4.4 -2.6 -8.8 -6.3 0.2 1.1 0.4 
Chitradurga -5.6 -2.5 3.0 -7.0 -16.2 -9.9 -3.9 -2.8 0.7 
Davangere* - - - -7.2 -16.1 -9.5 -4.1 -10.2 -6.9 
Dharwad -34.0 -34.3 -0.7 -22.6 -23.8 -1.5 -33.9 -33.3 0.4 
Gadag* - - - 12.2 -1.5 -12.3 24.5 13.5 -4.6 
Haveri* - - - -15.4 -25.0 -11.4 -17.3 -21.8 -11.1 
Gulbarga -31.2 -25.8 7.5 - - - - - - 
Hassan -1.4 1.2 3.3 -1.5 -10.6 -9.2 -1.1 -2.0 -1.4 
Kodagu -18.3 -17.4 0.8 -16.5 -19.5 -3.7 -7.0 -7.0 -0.5 
Kolar -0.6 0.1 0.6 -1.9 -8.4 -6.5 -0.9 -2.6 -2.3 
Mandya -0.4 7.7 7.8 -4.7 -9.4 -4.9 -1.9 1.3 2.8 
Mysore -2.9 0.5 3.3 1.4 -3.2 -4.5 -3.1 -2.4 0.3 
Chamrajnagar* - - - -0.8 -10.3 -9.6 3.4 -2.4 -6.2 
Shimoga -14.2 -13.6 0.4 -14.2 -9.2 5.8 -17.1 -16.3 0.4 
Tumkur 0.3 2.0 1.3 -0.3 -1.0 -0.7 -0.3 0.0 -0.2 
Uttara Kannada -13.8 -12.4 1.3 -9.7 -14.5 -5.3 -13.9 -13.3 0.2 

         Note: *Overall Growth Rate pertains to 1998-99 to 2004-05      
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Growth in ragi production was also negative across most of the districts. Decline in the 

production was the highest at -33.3 per cent in Dharward followed by -21.8 per cent in 

Haveri and -16.3 per cent in Shimoga. Further, among 19 ragi growing districts in 

Karnataka, only ten districts have recorded positive growth in yield. Negative growth in 

yield in some of the major ragi growing districts like Hassan, Tumkur and Kolar is 

worrisome. Sub-period analysis also shows that most of the districts have registered 

negative growth rates in area under ragi. As far as growth in yield was concerned, 

interestingly most of the districts showed positive growth rates during 1990-91 to 1999-

00. But, this positive growth in yield did not sustain during 2000-01 to 2004-05 as most 

of the ragi growing states showed negative growth rates. Only Bangalore (Rural and 

Urban) and Shimoga have registered positive growth in yield during this period. 

 

Pulses are largely grown under rainfed conditions and their area is concentrated in 

northern parts of Karnataka. Southern districts such as Bangalore (Rural), Bangalore 

(Urban), Mandya, Mysore, Tumkur, Chickmagalur and Shimoga have showed negative 

growth in area under gram during 1990-91 to 2004-05 (Table 3.25). Exceptional are 

Chamrajnagar and Chitradurga districts which have registered positive growth rates of 

19.9 per cent and 6.2 per cent, respectively. In northern part, Gadag, Bellary, Gulbarga, 

Belgaum, Bidar and Raichur have registered spectacular growth in area under gram. As 

observed in area growth, most of the districts in northern Karnataka have also registered 

positive growth in production. However, growth in yield was negative in the districts 

like Bagalkot, Davangere, Gadag, Dharwad, Haveri, Koppal and Belgaum during this 

period. This requires serious attention of the policy makers and researchers to address 

falling trend in yield through proper interventions. This will go a long way to augment 

production of pulses domestically and reduce dependence on imports. 

 

As observed during the entire period, growth in area under gram was negative in most 

of the southern districts during the sub-period 1990-91 to 1999-00. Districts in northern 

part, by and large showed positive growth rates in area with the highest of 10.7 per cent 

in Gulbarga during this period. On the whole, majority of the districts have showed 
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positive growth in production and yield. However, the growth in production and yield 

has turned negative for most of the districts in 2000-01 to 2004-05. Worse is the sharp 

decline in growth in yield of gram in Davangere, Dharward, Bellary and Bagalkot. 

 

Tur is another important pulse crop widely cultivated in Karnataka. The district-wise 

compound annual growth in area, production and yield of tur is presented in Table 3.26. 

Among districts, only Bidar, Gulbarga and Tumkur have showed positive growth in 

area under tur during 1990-91 to 2004-05. Bagalkot, Dharwad, Haveri and Shimoga 

have registered sharp decline in area. Similarly, most of the districts showed negative 

growth in production during this period. Out of 24 districts growing tur, only 11 

districts have registered positive growth in yield. Davangere registered the highest 

growth in yield (7.2 per cent) followed by Gulbarga (6.6 per cent) and Gadag (3.1 per 

cent). 

 

There is an improvement in growth in area under tur across the districts during 2000-01 

to 2004-05 when compared to the growth pattern observed in 1990-91 to 1999-00. 

Chickmagalur has registered the highest growth in area (22.4 per cent) followed by 

Bijapur (10.1 per cent) and Dharwad (6.8 per cent). Similarly, growth in production and 

yield has also improved with the highest being recorded at 28.6 per cent and 29.4 per 

cent, respectively in Raichur during 2000-01 to 2004-05. This period has also marked 

sharp decline in tur production in Bagalkot, Haveri and Belgaum. Overall, the district-

wise analysis indicates that while the rabi pulse like gram, by and large has performed 

better than the Kharif pulse such as tur during the period under study. 
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           Table 3.25: Districtwise Compound Annual Growth Rate in Area, Production and Yield of Gram 

                      (Per cent)    

Districts 
  

1990-91 to 1999-00 2000-01 to 2004-05 1990-91 to 2004-05 
Area Production Yield Area Production Yield Area Production Yield 

Bangalore (Rural) -22.5 -13.5 11.1 75.8 58.3 -10.8 -14.2 -10.3 3.8 
Bangalore (Urban) -10.5 7.0 7.1 -4.2 -14.9 -11.2 -9.9 -4.1 4.6 
Belgaum 2.8 9.9 6.6 9.2 0.0 -8.4 5.7 4.7 -1.4 
Bellary 3.0 10.8 7.3 1.4 -19.1 -20.2 8.0 13.4 4.5 
Bidar 4.7 2.7 -2.2 -0.5 -5.4 -4.9 2.8 6.5 3.1 
Bijapur 2.4 9.5 6.7 8.0 -6.2 -13.1 1.9 4.0 1.5 
Bagalkot* - - - 6.0 -12.2 -17.2 6.6 -9.0 -15.1 
Chickmagalur 0.8 6.6 5.5 0.0 -2.2 -2.1 -4.3 -4.5 -0.7 
Chitradurga 0.3 7.3 6.7 4.2 -8.8 -12.4 6.2 9.6 2.6 
Davangere* - - - 5.4 -19.3 -23.5 -1.5 -15.1 -14.3 
Dharwad -3.4 3.1 6.4 5.4 -18.9 -23.1 -0.5 -5.8 -5.8 
Gadag* - - - 7.0 8.2 1.1 10.6 -0.3 -10.3 
Haveri* - - - 8.3 -15.1 -21.7 0.3 -11.5 -12.3 
Gulbarga 10.7 18.2 6.5 -0.4 -5.4 -5.0 6.6 13.6 6.1 
Hassan 8.0 8.0 -0.3 30.4 17.6 -9.8 0.5 0.4 -0.6 
Kolar -21.3 -16.1 6.3 - - - - - - 
Mandya -12.3 -8.2 4.5 27.3 3.0 -2.8 -6.6 -2.5 2.1 
Mysore -8.0 -8.7 -0.9 -8.9 -21.9 -14.2 -6.7 -6.2 0.1 
Chamrajnagar* - - - 22.9 24.9 1.7 19.9 31.3 8.9 
Raichur 1.8 7.1 4.9 -3.0 -7.1 -4.2 4.2 6.9 2.1 
Koppal* - - - -20.3 -23.3 -3.7 -3.8 -11.7 -8.7 
Shimoga -4.0 5.0 10.2 -18.0 -26.5 -10.5 -16.8 -13.1 4.6 
Tumkur -11.8 -3.6 9.0 25.4 27.8 2.0 -5.0 0.8 5.6 
Uttara Kannada -1.5 2.9 5.0 -39.8 -45.1 -8.8 -19.5 -17.6 2.3 

        Note: *Overall Growth Rate pertains to 1998-99 to 2004-05
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           Table 3.26: Districtwise Compound Annual Growth Rate in Area, Production and Yield of Tur 

                    (Per cent)    

Districts 
  

1990-91 to 1999-00 2000-01 to 2004-05 1990-91 to 2004-05 
Area Production Yield Area Production Yield Area Production Yield 

Bangalore (Rural) -1.3 1.5 2.5 2.6 0.3 -2.2 -2.2 0.2 1.9 
Bangalore (Urban) 0.9 1.1 -0.1 6.5 11.7 4.9 -3.5 -5.7 -2.8 
Belgaum -3.9 -2.4 1.3 -15.8 -22.9 -8.4 -8.3 -10.7 -3.1 
Bellary -7.1 -11.6 -5.1 -2.3 1.4 3.8 -6.7 -7.9 -1.7 
Bidar 3.1 1.6 -1.7 3.8 16.4 12.2 4.2 3.8 -0.9 
Bijapur -6.6 -6.3 0.1 10.1 -15.2 -23.0 -1.3 -1.8 -1.1 
Bagalkot* - - - -15.3 -48.3 -39.0 -20.8 -40.1 -24.7 
Chickmagalur 2.7 3.9 0.9 22.4 28.4 4.9 -3.3 -2.6 0.2 
Chitradurga -4.9 -9.3 -4.9 -1.0 -5.5 -4.6 -4.8 -6.0 -1.8 
Davangere* - - - -9.7 -7.6 2.3 -4.2 3.3 7.2 
Dharwad -19.1 -18.5 0.6 6.8 -7.9 -13.7 -17.3 -21.3 -5.3 
Gadag* - - - -0.3 5.4 5.7 -3.3 0.3 3.1 
Haveri* - - - -13.9 -31.0 -19.9 -13.0 -22.2 -11.1 
Gulbarga 2.1 16.9 14.1 -0.2 6.9 7.2 4.4 11.9 6.6 
Hassan -2.0 -6.7 -5.1 -8.2 1.0 9.9 -4.1 -6.7 -3.2 
Kolar 0.9 0.6 -0.5 2.2 7.0 4.7 -5.9 -5.1 0.3 
Mandya -4.4 -4.6 -0.4 0.6 5.5 4.9 -8.8 -7.6 0.8 
Mysore -1.8 -5.3 -3.9 -0.3 11.1 11.4 -4.9 -2.5 2.1 
Chamrajnagar* - - - -9.5 -5.8 4.1 -5.8 -9.3 -4.3 
Raichur -9.1 -13.4 -4.9 -0.6 28.6 29.4 -7.5 -6.7 0.3 
Koppal* - - - 2.5 -10.5 -12.6 -2.9 -8.8 -6.6 
Shimoga -9.5 -14.2 -5.4 -4.5 0.1 4.8 -11.6 -13.9 -3.1 
Tumkur 5.3 1.3 -4.0 2.7 3.6 1.0 0.9 1.6 0.3 
Uttara Kannada 2.7 8.6 3.9 2.4 7.5 5.0 -0.4 1.6 1.6 

       Note: *Overall Growth Rate pertains to 1998-99 to 2004-05   
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Among oilseeds, groundnut is a traditional crop cultivated widely in Karnataka. In 

recent years, area under this crop has declined considerably across the districts. In fact, 

except Chamrajnagar other districts have showed negative growth in area under 

groundnut during 1990-91 to 2004-05 (Table 3.27). Decline in growth was high at -18.7 

per cent in Kodagu followed by Bangalore (Urban) at -17.1 per cent and at -14.8 per 

cent in Shimoga. Decline in growth in production of groundnut is also quite visible 

across all the districts. With respect to growth in yield, only Bagalkot, Gulbarga, 

Mandya and Uttara Kannada have registered positive growth rates during this period 

and other districts have showed negative growth. It is quite worrying to note that growth 

in yield has decelerated drastically in major groundnut growing districts like 

Chitradurga, Tumkur, Belgaum and Bellary. 

 

Sunflower was introduced in early seventies and it had become popular among farmers 

due to profitability in its cultivation. Area under sunflower has expanded considerably 

over time. However, during 1990-91 to 2004-05 most of the districts have registered 

negative growth in area (Table 3.28). Out of 24 sunflower growing districts, only seven 

districts have recorded positive growth. Koppal has registered the highest growth (17.6 

per cent) followed by Gadag (16.2 per cent) and Bagalkot (10.3 per cent). Similar to 

area, growth in production and yield was also negative in most of the districts during the 

same period. Surprisingly, growth in yield was negative in major districts like Bijapur 

and Raichur. However, Gulbarga has registered a healthy growth rate of 3.1 per cent. 

Between sub-periods, growth performance was not impressive during 1990-91 to 1999-

00 when compared to 2000-01 to 2004-05. Most of the districts have registered very 

high growth rates in area and production of sunflower during the latter period. Major 

districts like Gulbarga and Dharwad have registered impressive growth in area with 

81.8 per cent and 55.3 per cent, respectively. Only Bangalore (Urban) and Uttara 

Kannada have shown negative growth rates. With respect to growth in production 

except Bangalore (Urban), other districts have registered positive growth during 2000-

01 to 2004-05. However, growth in yield has decelerated sharply in most of the 

districts. This poses serious concern among researchers and policy makers. 
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        Table 3.27: Districtwise Compound Annual Growth Rate in Area, Production and Yield of Groundnut 

                         (Per cent)    

Districts 
  

1990-91 to 1999-00 2000-01 to 2004-05 1990-91 to 2004-05 
Area Production Yield Area Production Yield Area Production Yield 

Bangalore (Rural) -0.5 -3.4 -2.9 -2.8 2.1 4.0 -4.2 -5.3 -1.5 
Bangalore (Urban) -5.7 -5.4 0.3 -19.8 -27.8 -10.9 -17.1 -19.6 -3.5 
Belgaum -2.1 -2.0 0.8 -3.1 -12.3 -9.6 -3.0 -5.0 -2.4 
Bellary 1.4 1.3 -1.1 -1.3 -17.7 -18.0 -2.1 -4.9 -3.3 
Bidar -12.2 -7.2 -1.1 -15.5 -19.9 -13.6 -11.7 -9.3 -0.8 
Bijapur -6.5 -11.7 -0.9 12.0 0.2 -11.4 -6.6 -9.8 -3.1 
Bagalkot* - - - 1.0 4.9 2.8 -7.7 -3.9 2.9 
Chickmagalur -1.1 0.5 1.6 -0.7 -15.1 -15.7 -5.5 -8.4 -3.4 
Chitradurga -0.7 0.7 1.3 -0.2 -10.5 -11.3 -0.7 -2.1 -1.8 
Davangere* - - - -3.3 -10.3 -8.2 -10.3 -14.8 -6.0 
Dakshina Kannada 0.9 3.4 2.4 - - - - - - 
Udupi* - - - -7.1 -5.8 0.4 -6.9 -10.3 -3.3 
Dharwad -12.8 -10.3 2.9 6.9 -11.5 -18.0 -14.0 -17.1 -4.1 
Gadag* - - - -10.4 -16.7 -8.0 -8.9 -17.8 -10.7 
Haveri* - - - -4.6 -15.4 -12.2 -7.7 -19.0 -13.2 
Gulbarga -1.1 2.1 3.2 -8.9 -10.8 -3.1 -5.6 -2.9 2.4 
Hassan 1.9 4.0 2.0 -14.6 -12.4 1.6 -6.5 -7.1 -1.0 
Kodagu -28.7 -29.9 -2.4 53.8 50.0 -5.2 -18.7 -23.0 -5.7 
Kolar -3.6 -8.2 -4.9 -4.1 -16.3 -13.6 -7.2 -12.1 -5.7 
Mandya -7.8 -9.6 -2.0 -18.9 -8.5 11.6 -11.4 -10.6 0.5 
Mysore -8.4 -7.0 1.5 -2.8 -10.1 -8.4 -14.3 -15.6 -1.8 
Chamrajnagar* - - - 26.8 10.2 -14.0 8.7 -2.7 -11.5 
Raichur -9.8 -13.7 -4.4 -8.7 -8.4 -0.8 -10.6 -10.8 -0.7 
Koppal* - - - -6.3 -17.0 -12.3 -5.7 -8.5 -4.0 
Shimoga -13.7 -14.2 -0.5 4.4 3.7 -1.7 -14.8 -16.2 -2.0 
Tumkur -1.9 -0.9 1.0 -2.3 -16.7 -15.7 -2.3 -5.8 -3.9 
Uttara Kannada -5.2 -3.4 1.9 0.5 0.9 -0.7 -4.3 -3.4 0.6 

       Note: *Overall Growth Rate pertains to 1998-99 to 2004-05      
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        Table 3.28: Districtwise Compound Annual Growth Rate in Area, Production and Yield of Sunflower 

                                                                              (Per cent)   

Districts 
  

1990-91 to 1999-00 2000-01 to 2004-05 1990-91 to 2004-05 
Area Production Yield Area Production Yield Area Production Yield 

Bangalore (Rural) 2.5 2.8 0.4 58.8 54.8 -3.5 -3.5 -1.0 2.2 
Bangalore (Urban) -0.5 -1.4 -1.8 -17.2 -19.9 -3.3 -21.4 -18.2 3.3 
Belgaum 2.8 6.7 1.1 47.3 43.4 -3.6 1.9 3.6 1.2 
Bellary -7.7 -10.5 -4.6 23.3 16.3 -6.6 -4.8 -6.3 -2.0 
Bidar -7.4 -12.3 -5.3 14.7 23.2 6.3 -8.5 -8.0 0.2 
Bijapur -11.6 -13.1 -1.7 33.6 16.9 -13.4 -4.9 -5.2 -0.7 
Bagalkot* - - - 19.0 12.1 -6.7 10.3 10.5 -1.0 
Chickmagalur -5.7 -4.4 1.4 28.3 12.8 -13.0 -7.7 -11.7 -4.7 
Chitradurga -9.5 -11.9 -2.7 16.0 11.8 -4.6 -7.3 -7.9 -1.1 
Davangere* - - - 13.9 9.7 -4.6 -0.3 -2.2 -3.0 
Dharwad -27.3 -25.9 1.9 55.3 35.3 -13.8 -22.7 -23.0 -0.7 
Gadag* - - - 19.6 15.8 -4.1 16.2 14.1 -2.9 
Haveri* - - - 40.3 32.0 -6.8 2.6 1.3 -2.3 
Gulbarga -6.3 -7.6 -1.4 81.8 78.1 -3.1 -5.2 -1.9 3.1 
Hassan -3.3 -6.7 -3.6 29.6 14.1 -12.9 -6.7 -9.0 -2.9 
Kolar 13.5 12.4 -1.0 38.3 56.5 12.0 3.8 7.5 3.2 
Mandya -8.1 -10.4 -2.5 16.9 6.3 -10.0 -21.7 -20.9 0.6 
Mysore -28.2 -22.6 0.5 12.8 15.0 0.9 -24.7 -25.3 -1.3 
Chamrajnagar* - - - 22.7 22.9 -0.8 -5.0 -7.7 -3.9 
Raichur -8.4 -13.1 -5.1 24.6 9.6 -12.9 -3.0 -4.4 -1.8 
Koppal* - - - 29.3 20.6 -7.8 17.6 17.0 -1.6 
Shimoga -23.7 -26.1 -3.2 98.5 101.4 0.4 -23.7 -22.8 0.7 
Tumkur 5.7 4.2 -1.4 51.1 70.7 11.8 3.9 8.5 4.0 
Uttara Kannada 20.7 16.1 -3.4 -10.8 4.9 16.4 -1.9 4.8 6.4 

      Note: *Overall Growth Rate pertains to 1998-99 to 2004-05     
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             Table 3.29: Districtwise Compound Annual Growth Rate in Area, Production and Yield of Cotton 
                                                                                                                                                        (Per cent)    

Districts 1990-91 to 1999-00 2000-01 to 2004-05 1990-91 to 2004-05 
  Area Production Yield Area Production Yield Area Production Yield 
Belgaum -4.7 -4.6 -0.2 -12.3 -19.3 -7.9 -8.4 -10.5 -2.8 
Bellary -6.4 -8.8 -2.8 -10.3 -16.8 -7.2 -7.5 -9.6 -2.7 
Bidar -2.4 -0.4 1.8 3.4 0.0 -3.3 -7.7 -4.7 2.8 
Bijapur -8.7 -2.4 6.6 -41.5 -37.4 7.0 -16.2 -12.7 3.7 
Bagalkot* - - - -26.0 -22.4 4.9 -20.2 -17.6 2.7 
Chickmagalur 2.4 2.7 -0.1 -12.2 -13.4 -1.4 -4.2 -5.1 -1.5 
Chitradurga -7.6 -12.4 -5.5 -14.6 -15.2 -0.7 -10.9 -14.5 -4.5 
Davangere* - - - -8.4 -2.2 6.8 -20.5 -19.2 1.0 
Dharwad -6.3 -7.0 -0.9 -8.2 -14.0 -6.3 -8.4 -12.5 -4.9 
Gadag* - - - -9.3 -30.0 -22.8 -4.8 -20.6 -17.0 
Haveri* - - - -6.3 -13.3 -7.6 -5.7 -8.0 -3.0 
Gulbarga 16.3 23.1 5.6 15.5 20.1 4.0 13.4 18.8 4.2 
Hassan 0.6 1.9 1.1 -32.4 -43.6 -16.5 -12.7 -15.2 -3.4 
Mandya 9.3 12.1 1.2 -19.6 -24.4 -6.0 -16.6 -14.8 2.2 
Mysore 6.4 16.9 9.6 -0.3 -15.8 -15.6 2.5 1.3 -1.7 
Chamrajnagar* - - - 1.0 -29.3 -30.1 -6.6 -39.8 -35.9 
Raichur -5.4 -6.0 -0.9 -4.2 -8.6 -4.5 -7.2 -10.2 -3.7 
Koppal* - - - -7.5 -13.9 -7.0 -4.4 -8.5 -4.8 
Shimoga -10.7 -7.2 3.7 -15.2 -8.0 8.5 -15.2 -14.5 0.4 
Tumkur 7.6 7.8 -0.1 -8.5 -13.2 -5.1 0.7 2.4 1.3 
Uttara Kannada -2.7 5.7 8.4 5.0 -0.5 -5.3 -0.3 4.7 4.5 

           Note: *Overall Growth Rate pertains to 1998-99 to 2004-05      
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District-wise compound annual growth in area, production and yield of cotton is 

presented in Table 3.29. During 1990-91 to 2004-05, except Gulbarga, Mysore and 

Tumkur, other districts have registered negative growth in area under cotton. The 

decline in cotton area was high at Davangere (-20.5 per cent) followed by Bagalkot (-

20.2 per cent) and Mandya (-16.6 per cent). Most of the districts have also registered 

negative growth in production. Only four districts viz., Gulbarga, Mysore, Tumkur and 

Uttara Kannada have shown positive growth in production. However, with respect to 

yield it is worrying to note that major cotton growing districts like Dharwad, Gadag, 

Haveri and Mysore have registered negative growth during this period. Further, 

Chamrajnagar has shown the highest fall in growth in yield at -39.8 per cent. 

 

Similar growth pattern could be observed across the two sub-periods. Most of the 

districts have registered drastic decline in growth in area, production and yield during 

2000-01 to 2004-05. While Bidar, Gulbarga, Chamrajnagar and Uttara Kannada have 

recorded positive growth in area, districts like Bijapur, Baglakot, Davangere, Gulbarga 

and Shimoga have shown positive growth in yield during this period. Falling growth in 

yield of cotton may also be one of the reasons for decline in its profitability cotton 

cultivation and thus putting the farmers in distress. 

 

Table 3.30 presents compound annual growth in area, production and yield of 

sugarcane. During 1990s only five districts viz., Bangalore (Urban), Belgaum, Bellary, 

Bidar and Gulbarga have registered positive growth in area under sugarcane. However, 

positive growth in yield in most of the districts was quite encouraging during this 

period. But, during 2000-01 to 2004-05 growth in area has declined drastically in all the 

districts. Similarly, decline in growth in production and yield was quite visible during 

2000-01 to 2004-05 when compared to the period 1990-91 to 1999-00. Only Bidar, 

Chickmagalur, Hassan, Mysore and Shimoga have shown positive growth in yield of 

sugarcane. 
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For the entire period 1990-91 to 2004-05, except Belgaum, Gadag and Gulbarga, other 

districts have registered negative growth in area under sugarcane. Decline in growth in 

area was the highest at Udupi (-58.5 per cent) followed by raichur (-36.9 per cent) and 

Koppal (-29.5 per cent). Surprisingly, only two districts viz., Belgaum and Hassan have 

shown positive growth in production and other districts have registered negative growth 

rates. Further, most of the districts have also shown negative growth in yield of 

sugarcane during 1990-91 to 2004-05. Only five districts namely Bellary, Davangere, 

Hassan, Raichur, Shimoga and Uttara Kannada have recorded positive growth in yield. 

 

3.2.2. GROWTH IN INPUTS USE 

To analyse changes in input use across districts, growth in various input indicators like 

net irrigated area, area under high yielding varieties (HYVs), number of pump sets and 

fertiliser consumption have been computed for the period 1990-91 to 2004-05. Out of 

27 districts under study, only 10 districts have registered positive growth in net irrigated 

area (Table 3.31). Growth in net irrigated area was the highest in Tumkur (5.2 per cent) 

followed by Gadag (3.3 per cent) and Hassan (2.4 per cent). Unfortunately, most of the 

districts in northern Karnataka have registered negative growth in net irrigated area 

during this period. 

 

Interestingly, most of the districts have registered positive growth in area under HYVs 

indicating spread of improved technology across different parts of Karnataka. Similar is 

the trend can be observed in the number of pump sets and consumption of fertilisers in 

different districts. Except Bangalore (Rural), Davangere and Udupi, other districts have 

showed healthy growth rate in number of electrical pump sets. Only seven districts have 

recorded negative growth in per hectare fertiliser consumption and others have shown 

positive growth rates.  
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     Table 3.30: Districtwise Compound Annual Growth Rate in Area, Production and Yield of Sugarcane 
      (Per cent)    

Districts 
  

1990-91 to 1999-00 2000-01 to 2004-05 1990-91 to 2004-05 
Area Production Yield Area Production Yield Area Production Yield 

Bangalore (Rural) -2.8 1.5 0.8 -8.0 -11.7 -3.1 -2.5 -1.3 -0.8 
Bangalore (Urban) 5.5 6.0 0.2 -23.3 -24.7 -6.1 -2.2 -2.8 -1.6 
Belgaum 3.6 7.3 3.4 -20.1 -31.2 -13.0 0.9 0.1 -1.2 
Bellary 0.1 2.8 2.3 -34.1 -39.4 -7.0 -6.6 -5.0 1.4 
Bidar 1.0 2.4 1.1 -7.5 -7.2 1.4 1.8 1.2 -1.0 
Bijapur -6.8 -1.4 5.5 -24.8 -26.8 -1.7 -11.2 -12.4 -1.7 
Bagalkot* - - - -17.4 -21.6 -4.1 -7.7 -13.0 -5.7 
Chickmagalur -3.6 -1.9 1.5 -3.3 -0.5 4.0 -0.8 -1.1 -0.6 
Chitradurga -16.8 -17.3 -0.9 -58.0 -61.0 -6.1 -23.5 -24.6 -1.7 
Davangere* - - - -47.5 -49.2 -2.2 -25.7 -17.4 11.2 
Dakshina Kannada -17.9 -17.1 0.6 -45.4 -49.4 -6.4 -28.2 -28.7 -1.0 
Udupi* - - - -73.1 -74.6 -4.5 -58.5 -60.1 -4.0 
Dharwad -3.3 -2.4 0.7 -25.8 -33.6 -9.6 -10.7 -11.2 -0.9 
Gadag* - - - -34.4 -39.2 -6.4 2.2 -4.4 -6.5 
Haveri* - - - -43.0 -44.8 -2.2 -28.8 -33.0 -6.0 
Gulbarga 4.8 8.9 3.6 -17.2 -29.5 -13.9 1.8 -1.2 -3.2 
Hassan -0.6 1.5 1.8 -16.5 -16.9 0.6 -1.1 0.4 1.2 
Kodagu -22.5 -23.1 0.6 - - - - - - 
Kolar -3.8 -3.7 -0.2 -34.0 -36.7 -3.1 -14.3 -14.9 -1.1 
Mandya -2.1 -0.8 1.1 -20.1 -23.3 -3.0 -3.5 -3.1 0.0 
Mysore -2.7 -3.2 -0.7 -13.6 -0.3 16.5 -6.5 -6.2 -0.1 
Chamrajnagar* - - - -22.6 -24.7 -1.8 -15.4 -19.6 -4.9 
Raichur -28.9 -25.3 4.8 -39.5 -43.9 -6.4 -36.9 -36.2 0.7 
Koppal* - - - -37.8 -45.1 -16.9 -29.5 -37.5 -14.4 
Shimoga -6.5 -4.5 1.8 -14.5 -14.9 0.6 -7.3 -6.5 0.5 
Tumkur -6.3 -3.1 3.1 -43.1 -45.5 -3.2 -9.9 -10.4 -0.9 
Uttara Kannada -5.1 0.2 2.3 -12.3 -17.1 -4.5 -7.3 -5.5 0.2 
  Note: *Overall Growth Rate pertains to 1998-99 to 2004-05   
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Table 3.31: Districtwise Compound Annual Growth Rates in Inputs Use: 1990-91 to 
2004-05 
 

(Per cent) 
District Net Irrigated 

Area 
Area 

Under 
HYVs 

No. of Pump Set 
 

Fertiliser 
Consumption (NPK) 

Electrical Diesel 
Per ha 
GCA Total 

Bangalore (Rural) 1.7 6.9 -3.2 0.0 3.7 4.2 
Bangalore (Urban) -2.0 -0.7 1.5 -4.5 8.7 7.4 
Belgaum 2.3 2.1 3.6 -2.0 4.1 4.9 
Bellary -0.9 0.6 4.9 0.0 3.3 1.3 
Bidar 1.4 1.9 3.8 - 4.7 4.4 
Bijapur -6.2 -3.6 7.3 -19.3 2.7 -1.4 
Bagalkot* -0.5 6.8 8.6 -4.2 4.1 3.1 
Chickmagalur -0.2 -0.5 4.7 1.0 2.6 3.0 
Chitradurga -5.3 -5.0 2.3 -3.6 -6.2 -9.0 
Davangere* -1.0 2.5 -0.2 0.0 -2.1 -4.3 
Dakshina Kannada -2.8 -6.3 3.5 -0.8 0.1 -4.9 
Udupi* -2.1 1.3 -0.6 1.5 3.8 2.1 
Dharwad -14.6 -13.9 5.6 0.3 -0.6 -8.8 
Gadag* 3.3 9.4 5.3 -4.5 -12.9 -10.5 
Haveri* -6.0 10.6 0.5 0.0 -4.7 -5.3 
Gulbarga 2.2 5.3 4.9 1.3 6.9 8.5 
Hassan 2.4 1.0 8.9 0.4 0.4 2.3 
Kodagu -0.3 -3.0 3.0 0.1 1.9 2.9 
Kolar -0.8 1.0 2.5 0.0 4.1 3.7 
Mandya 0.3 0.5 1.0 2.3 1.7 1.0 
Mysore -1.2 -1.1 15.3 0.0 0.9 -0.8 
Chamrajnagar* 0.7 10.5 4.0 -14.5 -3.3 -1.8 
Raichur -4.6 -0.7 17.2 0.0 1.5 -0.6 
Koppal* 1.0 5.0 0.0 0.0 -6.5 -5.6 
Shimoga -1.9 -3.3 7.9 -5.2 3.9 0.0 
Tumkur 5.2 4.1 2.3 1.3 0.8 2.0 
Uttara Kannada -0.7 -0.9 0.4 -1.0 2.9 3.1 

Note: *Overall Growth Rate pertains to 1998-99 to 2004-05    

 

On the whole, the growth analysis of major crops by districts show that most of the 

cereals except maize have registered decline in growth in area during 1990-91 to 

2004-05. While area under certain pulses and oilseeds has increased, area under cash 

crops like cotton and sugarcane has witnessed dip in growth. Growth in production 

has showed mixed pattern across the districts. There was significant decline in 

growth in yield of major crops. The analysis of growth in inputs use indicates that 
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farmers across districts have started using modern inputs increasingly. However, 

expansion of area under irrigation is necessary in dry regions of northern, central 

and southern Karnataka for attracting private investment, adoption of technology 

and improving farm income.      

 

3.3. PUNJAB 

3.3.1. DISTRICTWISE GROWTH IN PRODUCTION AND PRODUCTIVITY 

Table 3.32: District-wise Average Annual Compound Growth Rates of Area (A), 
Production (P) and Yield (Y) of Major Crops in different periods of Amritsar district 

(Per cent) 

YEAR  
1990-91 to 1999-00 2000-01 to 2006-07 1990-91 to 2006-07 

A P Y A P Y A P Y 
Rice 1.22** 

(0.33) 
2.34** 
(0.62) 

1.11* 
(0.49) 

1.86** 
(0.42) 

1.77 
(1.34) 

-0.08 
(1.04) 

1.38** 
(0.13) 

1.56** 
(0.31) 

0.17 
(0.26) 

Maize -8.70** 
(1.45) 

-8.79** 
(1.25) 

0.17 
(1.31) 

-9.90** 
(2.09) 

-0.05 
(5.0) 

10.70* 
(4.15) 

-8.51** 
(0.58) 

-5.86** 
(1.05) 

2.77* 
(1.01) 

Wheat 0.31 
(0.33) 

2.16* 
(0.95) 

2.23 
(0.77) 

0.52 
(0.28) 

-1.16 
(0.86) 

-1.67* 
(0.64) 

0.52** 
(0.11) 

1.22** 
(0.38) 

0.83* 
(0.35) 

Gram -5.61 
(10.23) 

-2.78 
(9.45) 

2.64 
(1.36) 

31.35** 
(3.68) 

30.25** 
(3.73) 

1.16 
(1.13) 

-9.51* 
(3.64) 

-8.1* 
(3.46) 

1.39* 
(0.47) 

Arhar 10.60 
(8.03) 

10.31 
(8.03) 

-0.27 
(2.17) 

-2.86 
(2.47) 

-4.76 
(2.06) 

-1.97 
(2.57) 

3.04 
(2.17) 

3.04 
(2.48) 

-0.004 
(0.84) 

Moong 10.19 
(28.54) 

9.61 
(28.97) 

-0.52 
(1.44) 

-13.64** 
(2.58) 

-10.74** 
(3.40) 

3.38 
(2.39) 

3.93 
(8.18) 

1.66 
(8.12) 

-2.18* 
(0.77) 

Rapeseed 
& mustard 

-11.55** 
(3.82) 

-10.61* 
(3.71) 

1.02 
(1.05) 

-4.65 
(4.86) 

-3.91 
(4.56) 

0.72 
(1.15) 

-15.05** 
(1.63) 

-14.51** 
(1.61) 

0.60 
(0.37) 

Sunflower 52.43* 
(22.45) 

40.40 
(21.44) 

-3.96** 
(0.62) 

25.41* 
(10.03) 

36.50* 
(15.14) 

6.64* 
(3.25) 

-6.84 
(7.72) 

-11.01 
(7.66) 

-1.50 
(0.86) 

Sesamum -3.77 
(3.86) 

-8.83 
(4.46) 

-5.24** 
(1.48) 

-12.78* 
(4.72) 

-12.25* 
(5.74) 

0.62 
(3.06) 

-4.40* 
(1.60) 

-5.29* 
(1.91) 

-0.94 
(0.88) 

Sugarcane 8.49 
(4.50) 

9.42* 
(4.62) 

0.85 
(1.05) 

-10.65** 
(2.24) 

-12.51** 
(2.27) 

-2.07 
(1.10) 

1.06 
(1.82) 

1.02 
(1.97) 

-0.01 
(0.41) 

Dry 
chillies 

19.65 
(13.43) 

18.04 
(11.81) 

-1.34 
(1.42) 

-28.69** 
(5.46) 

-27.33** 
(4.36) 

1.92 
(1.76) 

-4.62 
(4.73) 

-4.79 
(4.28) 

-0.18 
(0.56) 

 
Potato  

29.65** 
(6.56) 

27.59** 
(5.22) 

-1.58 
(1.33) 

-7.40 
(4.83) 

-3.69 
(4.26) 

4.00* 
(1.90) 

10.22** 
(3.19) 

11.04** 
(2.68) 

0.76 
(0.63) 

Cotton A 3.94 
(10.60) 

-3.33 
(12.01) 

-8.79 
(7.69) 

20.11 
(14.09) 

28.51 
(20.29) 

6.95 
(5.77) 

-9.99* 
(4.32) 

-4.98 
(4.95) 

4.93 
(3.34) 

Cotton D 21.62* 
(9.17) 

20.0 
(14.64) 

15.45 
(14.68) 

-30.84 
(15.93) 

-14.91 
(23.70) 

22.89** 
(6.98) 

-7.62 
(5.52) 

2.81 
(6.60) 

16.65** 
(4.58) 

Note: Figures in the parentheses indicate Standard error, ** Significant at 1% level,   * significant at 
5 % level 
 

The district-wise temporal growth in area, production and productivity of different 

crops in the Punjab state, has been computed for three periods viz. period I (1990-91 

to 1999-00), period II (2000-01 to 2006-07) and  overall period III (1990-91 to 

2006-07). The temporal changes in the area, production and productivity of different 

crops in the Amritsar district have been presented in Table 3.32.  There was 

significant increase in area, production and yield under paddy for the period I under 
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study but the productivity showed negative growth during the period II. Wheat also 

showed the same trend but in period II the decrease in productivity was at higher 

pace than for the paddy. All other crops showed either decrease in area or the 

insignificant increase in area during this period. It clearly reveals that the paddy and 

wheat crop rotation became predominant at the cost of maize, other cereals, oilseed 

and pulses in the district. Sugarcane, the other important crop in the district, has 

shown significant decrease in area during the recent years. 

  

Table 3.33: Average Annual Compound Growth Rates of Area (A), Production (P) and 
Yield (Y) of Major Crops in different periods of Bathinda district 

(P er cent) 

YEAR  

1990-91 to 1999-00 2000-01 to 2006-07 1990-91 to 2006-07 

A P Y A P Y A P Y 
Rice 15.17** 

(2.53) 
14.04** 
(2.46) 

-0.10 
(0.94) 

-1.85 
(1.95) 

1.30 
(1.91) 

8.47 
(5.65) 

7.57** 
(1.38) 

8.48** 
(1.15) 

2.21 
(1.12) 

Bajra -10.31 
(6.91) 

-11.71 
(8.42) 

-2.60 
(3.17) 

-2.76 
(5.38) 

1.56 
(6.11) 

10.55 
(6.37) 

-0.12 
(2.84) 

0.14 
(3.40) 

1.38 
(1.62) 

Wheat 0.94 
(0.73) 

3.86** 
(1.16) 

7.76* 
(3.43) 

0.11 
(0.13) 

-0.22 
(0.91) 

4.70 
(4.60) 

1.05** 
(0.23) 

2.19** 
(0.46) 

2.58 
(1.41) 

Barley -5.85* 
(2.0) 

-2.49 
(2.94) 

3.56** 
(1.13) 

-8.63** 
(2.35) 

-7.74* 
(3.74) 

6.39 
(3.63) 

-7.70** 
(0.75) 

-6.43** 
(1.16) 

2.80** 
(0.76) 

Gram -22.77** 
(3.08) 

-21.86** 
(3.22) 

1.19 
(2.00) 

-13.66** 
(3.52) 

-6.73 
(5.32) 

12.42* 
(5.45) 

-22.56** 
(1.26) 

-21.60** 
(1.65) 

2.33 
(1.30) 

Moong -0.73 
(2.85) 

-3.47 
(5.12) 

-2.75 
(3.02) 

-5.15 
(2.98) 

10.28* 
(5.08) 

16.27** 
(2.80) 

-5.64** 
(1.13) 

-6.02* 
(2.10) 

-0.40 
(1.60) 

Rapeseed 
& mustard 

-4.75 
(2.62) 

-5.56 
(3.33) 

-0.83 
(3.60) 

-3.01 
(5.62) 

-3.33 
(3.74) 

4.65 
(8.50) 

-4.43** 
(1.23) 

-4.33** 
(1.20) 

1.44 
(1.82) 

Sesamum - - - 2.08 
(16.60) 

-3.44 
(14.44) 

-5.41 
(4.58) - - - 

Sugarcane -6.02 
(4.47) 

-7.71 
(6.38) 

-1.99 
(2.23) 

-21.24** 
(6.81) 

-22.36** 
(7.19) 

-1.43 
(2.35) 

-3.79 
(2.55) 

-3.81 
(3.08) 

-0.35 
(0.82) 

Dry 
chillies 

6.53 
(3.60) 

13.55* 
(5.70) 

6.59 
(4.74) 

-2.45 
(7.40) 

2.94 
(5.92) 

5.52 
(5.16) 

3.01 
(1.79) 

7.60** 
(2.07) 

4.46* 
(1.66) 

 
Potato  

25.57* 
(10.45) 

35.43* 
(12.10) 

7.85 
(5.14) 

13.15** 
(2.46) 

8.52* 
(3.18) 

0.77 
(4.36) 

22.46** 
(3.17) 

22.82** 
(3.77) 

1.21 
(1.81) 

Cotton A -2.12 
(1.56) 

-13.08** 
(3.50) 

-11.18** 
(3.45) 

4.97* 
(2.35) 

19.82** 
(2.59) 

19.88* 
(8.47) 

-1.37 
(0.78) 

1.06 
(2.53) 

4.78 
(2.89) 

Cotton D 14.67** 
(2.37) 

10.18* 
(4.17) 

-3.92 
(2.98) 

-21.24** 
(0.92) 

-14.09** 
(3.99) 

14.56* 
(7.14) 

-0.51 
(2.48) 

2.42 
(2.15) 

4.30* 
(1.92) 

** Significant at 1% level,   * significant at 5 % level 
Note: figures in the parentheses indicate Standard error 

 

In Bathinda, the area under rice grew significantly by 15.17 per cent in period I, as 

the area under cotton was replaced due to failure of cotton in this period. However, 

due to revival of cotton during period II, the area under rice decreased by 1.85 per 

cent, while the growth in productivity during this period was 8.47 per cent per 

annum. Wheat showed a significant growth in productivity by 8.47 per cent in 
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period I and 4.7 per cent per annum in the later period. Cotton showed marvelous 

increase in area and productivity in period II mainly due to higher returns from the 

Bt cotton. Moong the important pulse crop of the district has shown significant 

growth in production and productivity in the recent years, while the area was still 

decreasing. Potato is becoming more popular in the district as it has shown 

significant increase of area and production by about 22 per cent per annum since 

1990 (period III). All other crops showed either decrease in area or the insignificant 

increase in area during this period (Table 3.33).  

 

Table 3.34: Average Annual Compound Growth Rates of Area (A), Production (P)   
and Yield (Y) of Major Crops in different periods of Ferozpur district  
           (Per cent) 

YEAR  
1990-91 to 1999-00 2000-01 to 2006.07 1990-91 to 2006-07 

A P Y A P Y A P Y 
Rice 2.50** 

(0.71) 
3.21** 
(0.77) 

0.70 
(0.75) 

-0.33 
(0.51) 

1.79* 
(0.81) 

2.13** 
(0.65) 

0.21 
(0.36) 

1.37** 
(0.35) 

1.15** 
(0.27) 

Bajra -33.26** 
(5.07) 

-33.50** 
(5.36) 

-2.80 
(1.75) - - - - - - 

Wheat -0.0. 
(0.48) 

2.18** 
(0.47) 

2.18** 
(0.48) 

0.53 
(0.28) 

-0.87 
(0.87) 

-1.38* 
(0.62) 

-0.37* 
(0.18) 

0.07 
(0.33) 

0.44 
(0.30) 

Barley -3.06 
(2.02) 

1.31 
(3.02) 

4.30* 
(1.51) 

0.10 
(4.48) 

2.25 
(5.23) 

1.79 
(0.96) 

-0.79 
(1.02) 

1.34 
(1.27) 

2.08** 
(0.54) 

Gram -11.42* 
(5.29) 

-10.24 
(5.29) 

1.08 
(1.50) 

-7.44** 
(1.04) 

-6.65* 
(2.65) 

1.12 
(2.84) 

-7.52** 
(1.72) 

-7.13** 
(1.73) 

0.47 
(0.66) 

Arhar -4.11 
(5.29) 

-6.80 
(5.17) 

-2.80 
(2.90) 

10.87 
(6.68) 

10.87* 
(5.42) 

0.0 0.73 
(2.16) 

0.53 
(2.19) 

-0.20 
(1.09) 

Moong -25.78 
(14.06) 

-9.56** 
(2.73) 

21.84 
(23.22) 

-15.98** 
(2.76) 

-13.53** 
(4.35) 

2.92 
(3.93) 

-15.72** 
(1.20) 

-16.73** 
(1.39) 

-1.20 
(1.03) 

Rapeseed & mustard 0.23 
(4.80) 

1.37 
(6.10) 

1.14 
(2.75) 

12.63 
(18.97) 

-6.55 
(18.60) 

-3.39 
(3.24) 

-5.84 
(3.44) 

-8.57* 
(3.72) 

-0.47 
(1.01) 

Sesamum -6.81 
(3.84) 

-4.60 
(4.77) 

2.37 
(3.36) 

-10.98** 
(1.82) 

-13.94** 
(3.30) 

-3.32 
(4.73) 

-2.71 
(1.55) 

-3.94* 
(1.81) 

-1.26 
(1.29) 

Sugarcane 8.64 
(5.20) 

7.82 
(5.25) 

-0.70 
(0.51) 

-30.06** 
(6.94) 

-28.67** 
(5.50) 

2.85 
(23.31) 

-6.34 
(3.26) 

-7.42* 
(2.95) 

-0.98 
(0.65) 

Dry chillies -9.78* 
(4.80) 

-10.22* 
(4.41) 

-0.50 
(1.15) 

-33.99** 
(9.88) 

-35.33** 
(10.34) 

-2.03 
(2.01) 

-26.68** 
(4.98) 

-28.80** 
(4.90) 

-2.90** 
(0.57) 

 
Potato  

33.83** 
(5.75) 

33.66** 
(4.71) 

-0.26 
(1.61) 

10.0 
(5.17) 

6.12 
(4.42) 

-3.48** 
(1.14) 

8.95* 
(2.74) 

9.23** 
(3.06) 

0.24 
(0.61) 

Cotton A -2.24 
(1.85) 

-11.26** 
(2.99) 

-9.23* 
(3.34) 

4.82* 
(2.07) 

16.41** 
(2.97) 

11.05** 
(3.47) 

-0.46 
(0.79) 

1.51 
(2.21) 

1.98 
(1.99) 

Cotton D 0.77 
(7.15) 

4.98 
(7.54) 

4.17 
(3.07) 

-12.01** 
(1.37) 

-3.10 
(5.52) 

10.14 
(5.91) 

-4.23 
(2.20) 

2.58 
(2.46) 

7.10** 
(1.42) 

** Significant at 1% level,   * significant at 5 % level 
Note: figures in the parentheses indicate Standard error 
 

Ferozpur district is dominated by paddy, cotton and wheat crops. The area under rice 

grew significantly by 2.5 per cent in period I, as the area under cotton was replaced 

due to failure of cotton in this period. But due to lower productivity of rice in this 

replaced cotton fields, the growth in productivity was 0.7 per cent during this period. 
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Due to revival of cotton during period II, the area under rice decreased by 0.33 per 

cent per annum, while the growth in productivity during this period was significant 

(2.13 per cent per annum). Wheat showed a grim picture in terms of growth in 

productivity in the recent years as the productivity was decelerating significantly by 

1.38 per cent in period II. Cotton showed increase in area and productivity in period 

II mainly due to higher returns from the Bt cotton. All other crops showed either 

decrease in area or the insignificant increase in area during this period (Table 3.34).  

 

Table 3.35: Average Annual Compound Growth Rates of Area (A), Production (P) and 
Yield (Y) of Major Crops in different periods of Faridkot district 

(Per cent)    

YEAR  

1990-91 to 1999-00 2000-01 to 2006-07 1990-91 to 2006-07 

A P Y A P Y A P Y 
Rice 9.19** 

(2.02) 
7.51** 
(1.46) 

-1.43 
(0.79) 

-1.48 
(2.35) 

1.39 
(2.33) 

2.91** 
(0.88) 

6.57** 
(1.02) 

7.20** 
(0.77) 

0.63 
(0.41) 

Bajra -21.86* 
(10.83) 

-23.70* 
(9.67) 

-0.19 
(2.54) 

-27.18** 
(8.77) 

-22.20* 
(9.39) 

6.84** 
(2.10) 

-3.0 
(5.79) 

-3.72 
(5.38) 

0.0 
(0.98) 

Maize - - - -30.38** 
(4.73) 

-29.74** 
(3.86) 

0.87 
(5.25) - - - 

Wheat 1.57 
(1.46) 

4.63** 
(1.14) 

10.82* 
(5.03) 

-1.08 
(1.90) 

-2.80 
(1.92) 

-1.74** 
(0.47) 

1.70* 
(0.59) 

2.55** 
(0.68) 

1.0 
(1.79) 

Barley -5.34 
(2.84) 

-3.39 
(2.79) 

1.53 
(0.81) 

-9.78** 
(2.67) 

-9.11* 
(3.27) 

0.72 
(0.80) 

-8.55** 
(1.02) 

-7.83** 
(1.11) 

0.38 
(0.31) 

Gram -15.97** 
(3.14) 

-13.16** 
(2.46) 

3.26 
(1.86) 

-16.81** 
(3.06) 

-19.71** 
(1.64) 

-3.49 
(3.08) 

-13.47** 
(1.19) 

-13.02** 
(0.97) 

0.50 
(0.88) 

Arhar 7.83 
(6.22) 

5.44 
(8.37) 

-2.22 
(3.68) 

25.49 
(20.37) 

-1.62 
(3.60) 

-21.60 
(11.78) 

12.53** 
(3.84) 

13.14** 
(3.29) 

0.78 
(3.55) 

Moong -8.59** 
(1.74) 

-14.83** 
(2.62) 

-6.84** 
(1.87) 

-20.19** 
(3.21) 

-9.77 
(6.44) 

13.06** 
(4.05) 

-12.80** 
(1.08) 

-12.48** 
(1.38) 

0.37 
(1.51) 

Rapeseed 
& mustard 

-2.36 
(3.11) 

-1.11 
(3.82) 

1.31 
(1.70) 

-12.59** 
(3.16) 

-16.70* 
(6.98) 

-4.70 
(9.13) 

-6.51** 
(1.25) 

-5.32* 
(2.03) 

1.29 
(1.81) 

Sunflower 42.73 
(35.16) 

42.01 
(36.81) 

-0.49 
(2.99) - - - - - - 

Sesamum 17.64 
(12.11) 

14.78 
(12.32) 

-2.43* 
(1.16) 

-22.56** 
(6.22) 

-25.56** 
(7.82) 

-3.87 
(3.85) 

15.81* 
(5.39) 

13.73* 
(5.69) 

-1.79* 
(0.78) 

Sugarcane 21.34** 
(6.96) 

18.46* 
(6.60) 

-2.61** 
(0.43) 

-31.43** 
(8.13) 

-34.60** 
(8.0) 

-4.62* 
(2.24) 

5.79 
(4.80) 

4.30 
(4.92) 

-1.49* 
(0.52) 

Dry chillies 0.39 
(1.70) 

4.73 
(4.95) 

4.32 
(5.05) 

-21.65* 
(9.85) 

-36.92** 
(11.09) 

-
19.49** 
(6.28) 

-4.70 
(2.57) 

-6.22 
(4.40) 

-1.60 
(2.54) 

 
Potato  

26.00 
(20.35) 

34.22** 
(8.83) 

-0.04 
(2.0) 

-26.25 
(21.04) 

-27.82 
(22.09) 

-2.12 
(2.82) 

11.19 
(8.54) 

6.74 
(7.32) 

-1.31 
(0.78) 

Cotton A -7.55 
(4.39) 

-19.52** 
(4.00) 

-12.96* 
(5.21) 

6.62 
(4.57) 

21.96** 
(5.43) 

-2.88 
(13.29) 

-3.70* 
(1.76) 

-2.07 
(3.21) 

-0.12 
(3.43) 

Cotton D 9.50** 
(2.29) 

3.05 
(3.44) 

-5.88* 
(2.72) 

-22.07** 
(2.18) 

-12.90** 
(4.27) 

11.75* 
(5.83) 

-1.07 
(2.27) 

2.45 
(1.89) 

3.56 
(1.83) 

** Significant at 1% level,   * significant at 5 % level 
Note: figures in the parentheses indicate Standard error 
 

In Faridkot district, rice area registered growth rate of 9.19 per cent in period I, but 

the productivity deccerlated by 1.43 per cent during this period. During period II, the 
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area under rice was found to decrease by 1.48 per cent per annum, while the growth 

in productivity during this period was significant (2.91 per cent per annum). Wheat 

showed a grim picture in terms of growth of productivity in the recent years as the 

productivity was decelerating significantly by 1.74 per cent per annum in period II. 

Cotton was the other important kharif crop in the district and showed marvelous 

increase in area and productivity in period II mainly due to higher returns from the 

Bt cotton. All other crops showed either decrease in area or the insignificant increase 

in area during this period (Table 3.35).  

 

Gurdaspur district lies in the foothills of the Shivalik range in northern most region 

of the state. Some of the regions of the district have assured irrigation and are 

dominated by paddy wheat crop rotation and maize is the major crop in the rainfed 

regions. The productivity of rice grew significantly by 1.4 per cent since nineties. 

The growth in productivity was still higher in the period II, which shows that still 

there is potential to increase the productivity of rice in the district as it is still lower 

than certain districts in central Punjab. Wheat showed a grim picture in terms of 

growth in productivity in the recent years as the productivity was decelerating at 

2.06 per cent per annum in period II. As compared to rice, the productivity of wheat 

is not that much lower than the average productivity at the state level, therefore, it is 

the cause of concern as deceleration in productivity for period II in the district was 

more as compared to the state. Maize was the other important kharif crop in the 

district after rice and is more popular in rain fed pockets of the district and showed 

marvelous increase in productivity since nineties. All other crops showed either 

decrease in area or the insignificant increase in area during this period. Sugarcane, 

the other important crop in the district, has shown decrease in area and production 

during the recent years (Table 3.36).  

 

Hoshiarpur district is dominated by paddy, maize and wheat. During the period III, 

there was significant increase in area, production and yield under paddy and wheat 

but growth has become stagnant during the period II. Maize was the other important 

kharif crop in the district and showed an increase in productivity since nineties. All 

other crops showed either decrease in area or the insignificant increase in area 

during this period. Sugarcane, the other important crop in the district, has shown 
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increase in area during the recent years. Potato has shown significant increase in 

area and production during the period I under study but reverse picture was observed 

during period II (Table 3.37). 

 
Table 3.36: Average Annual Compound Growth Rates of Area (A), Production (P)   
and Yield (Y) of Major Crops in different periods of of Gurdaspur district 

(Per cent) 
YEAR  1990-91 to 1999-00 2000-01 to 2006-07 1990-91 to 2006-07 

A P Y A P Y A P Y 
Rice 1.15* 

(0.40) 
2.31** 
(0.47) 

1.15* 
(0.47) 

0.64 
(0.48) 

0.81 
(1.76) 

1.37** 
(0.44) 

0.70* 
(0.15) 

1.85** 
(0.35) 

1.4** 
(0.16) 

Maize -2.59* 
(1.05) 

3.72 
(2.57) 

6.57** 
(1.76) 

0.80 
(1.33) 

3.57* 
(4.18) 

2.95 
(3.07) 

-1.58** 
(0.44) 

2.44* 
(1.05) 

4.18** 
(0.80) 

Wheat 0.05 
(0.53) 

3.12* 
(1.10) 

3.06** 
(0.62) 

1.25* 
(0.54) 

-0.84 
(1.79) 

-2.06 
(1.56) 

0.60** 
(0.20) 

1.75** 
(0.52) 

1.14* 
(0.47) 

Gram -8.33 
(4.75) 

-3.68 
(6.34) 

2.64 
(1.36) 

-9.81* 
(4.02) 

-16.42* 
(8.10) 

-9.57 
(8.59) 

-0.04 
(2.25) 

-1.68 
(2.86) 

-1.75 
(1.83) 

Rape seed & 
mustard  

5.36 
(4.42) 

10.12 
(6.41) 

4.36* 
(1.74) 

1.45 
(1.49) 

4.40 
(2.29) 

3.78 
(2.04) 

0.63 
(1.41) 

2.81 
(2.03) 

2.32** 
(0.68) 

Sesamum -9.17** 
(1.34) 

-8.27** 
(13.5) 

1.0 
(1.81) 

-14.29** 
(1.0) 

-16.08** 
(1.86) 

-2.08 
(2.65) 

-8.46** 
(0.67) 

-9.97 
(0.74) 

-1.64* 
(0.77) 

Sugarcane -6.98 
(11.59) 

-16.19 
(21.07) 

1.06 
(0.99) 

2.12 
(2.11) 

0.50 
(2.25) 

-1.60* 
(0.71) 

-2.32 
(3.68) 

-8.0 
(6.98) 

0.79* 
(0.37) 

 
Potato  

31.46* 
(10.66) 

27.87* 
(10.34) 

22.45 
(37.95) 

-1.81 
(6.76) 

-2.91 
(8.67) 

-1.12 
(2.37) 

3.69 
(4.12) 

4.22 
(3.98) 

12.38 
(10.38) 

** Significant at 1% level,   * significant at 5 % level 
Note: figures in the parentheses indicate Standard error 
 

Table 3.37: Average Annual Compound Growth Rates of Area (A), Production (P)   
and Yield (Y) of Major Crops in different periods of Hoshiarpur district 

(Per cent) 
YEAR  1990-91 to 1999-00 2000-01 to 2006-07 1990-91 to 2006-07 

A P Y A P Y A P Y 
Rice 4.55** 

(1.33) 
5.18** 
(1.17) 

0.60* 
(0.26) 

0.10 
(0.74) 

0.64 
(1.14) 

0.74 
(0.67) 

2.35** 
(0.51) 

2.81** 
(0.51) 

0.45** 
(0.14) 

Bajra -14.42 
(14.97) 

-19.02 
(15.42) 

-4.93 
(3.57) 

- - - - - - 

Maize -0.58 
(0.71) 

-0.06 
(4.42) 

0.52 
(4.44) 

0.63 
(0.41) 

3.08 
(3.40) 

2.43 
(2.98) 

0.45 
(0.24) 

4.14* 
(1.59) 

4.19* 
(1.55) 

Wheat 0.91 
(0.46) 

4.0** 
(0.81) 

3.06** 
(0.53) 

0.56 
(0.47) 

0.68 
(0.72) 

0.12 
(0.63) 

0.98** 
(0.16) 

2.65** 
(0.34) 

1.66** 
(0.28) 

Gram -16.70** 
(3.49) 

-13.98** 
(2.90) 

2.52 
(3.81) 

-37.82** 
(11.88) 

-0.54 
(6.27) 

2.07 
(4.05) 

-18.87** 
(3.41) 

-9.20** 
(1.58) 

0.16 
(1.34) 

Arhar -17.48** 
(5.56) 

-21.71** 
(4.84) 

-5.13* 
(2.14) 

-6.72 
(5.00) 

-6.92 
(8.07) 

-0.21 
(7.02) 

-8.65** 
(2.31) 

-7.96** 
(1.88) 

0.74 
(2.62) 

Moong - - - -24.98* 
(9.90) 

-27.15** 
(8.55) 

-2.89 
(6.11) 

- - - 

Rapeseed & 
mustard 

29.86 
(16.63) 

10.27 
(6.11) 

-1.06 
(1.59) 

5.57 
(2.92) 

8.99 
(6.30) 

3.23 
(4.47) 

11.04* 
(4.77) 

5.78* 
(2.13) 

0.22 
(0.92) 

Sunflower - - - 21.37* 
(9.95) 

23.52* 
(11.48) 

1.78 
(2.05) 

- - - 

Sesamum -7.28** 
(2.41) 

-4.05 
(4.30) 

3.49 
(3.66) 

-31.29* 
(14.33) 

-33.75* 
(14.84) 

-3.59 
(3.65) 

-10.34* 
(4.06) 

-8.55 
(4.63) 

1.99 
(1.34) 

Sugarcane 7.69* 
(3.81) 

9.85* 
(4.49) 

2.00 
(2.07) 

0.36 
(2.61) 

-1.08 
(2.29) 

-1.43 
(1.27) 

5.54** 
(1.40) 

5.18** 
(1.53) 

-0.49 
(0.63) 

 
Potato  

12.02* 
(4.61) 

24.85** 
(7.23) 

0.42 
(1.05) 

-4.56 
(2.91) 

-8.11* 
(3.18) 

-3.72** 
(1.12) 

3.86* 
(1.78) 

6.29* 
(3.02) 

-1.13* 
(0.45) 

** Significant at 1% level,   * significant at 5 % level 
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The temporal changes in the area, production and productivity of different crops in 

the Kapurthala district have been presented in Table 3.38. There was significant 

increase in area, production and yield of paddy for the period II under study but the 

productivity showed the insignificant growth during the period I. Wheat showed 

decelerating growth of productivity at 1.45 per cent in period II. Sugarcane, the 

other important crop in the district, has shown significant decrease in area. Potato 

has shown significant increase in area during all the periods under study but the 

productivity was decelerating at 2.83 per cent per annum in period II. All other crops 

showed either decrease in area or the insignificant increase in area during this 

period. It clearly reveals that the paddy and wheat crop rotation became predominant 

at the cost of maize, other cereals, oilseed and pulses in the district. 

 

Table 3.38: Average Annual Compound Growth Rates of Area (A), Production (P) and  
Yield (Y) of Major Crops in different periods of Kapurthala district 

(Per cent) 

YEAR  
1990-91 to 1999-00 2000-01 to 2006-07 1990-91 to 2006-07 

A P Y A P Y A P Y 
Rice 0.14 

(0.34) 
5.57 

(10.73) 
1.95 

(1.05) 
1.01** 
(0.32) 

3.22** 
(0.91) 

2.17* 
(0.88) 

0.66** 
(0.13) 

6.01 
(3.21) 

2.31** 
(0.35) 

Maize -4.23** 
(2.18) 

0.90 
(2.53) 

5.52* 
(1.94) 

-4.03 
(2.49) 

-2.61 
(3.62) 

2.60 
(2.71) 

-3.88** 
(0.56) 

-0.34 
(1.0) 

3.57** 
(0.78) 

Wheat -0.008 
(0.57) 

0.99 
(1.51) 

1.86 
(1.14) 

-0.29 
(0.34) 

-1.76 
(1.16) 

-1.45 
(1.14) 

-0.06 
(0.21) 

0.81 
(0.53) 

0.87 
(0.45) 

 
Moong 53.25* 

(18.02) 
47.97* 
(18.92) 

-3.44 
(2.96) 

-26.02** 
(5.0) 

-37.41** 
(6.54) 

-15.40** 
(4.41) 

-6.35 
(6.74) 

-9.66 
(6.96) 

-3.53* 
(1.60) 

Rapeseed 
& mustard 

11.81 
(10.29) 

17.18 
(10.76) 

4.82 
(3.36) 

-2.25 
(2.89) 

-1.29 
(4.29) 

1.29 
(4.030 

-0.38 
(3.11) 

1.00 
(3.41) 

1.49 
(1.26) 

Sunflower 10.03 
(6.64) 

9.29 
(7.31) 

-0.79 
(1.01) 

14.54 
(10.91) 

17.03 
(11.60) 

2.89 
(2.00) 

-5.27 
(3.35) 

-4.58 
(3.47) 

1.06* 
(0.52) 

Sesamum -9.09 
(6.02) 

-11.55 
(8.24) 

-2.72 
(3.22) 

-15.91 
(8.68) 

-18.92 
(14.09) 

-3.58 
(7.23) 

-12.81** 
(2.36) 

-12.63** 
(3.59) 

0.21 
(1.70) 

Sugarcane 9.64 
(7.78) 

7.98 
(7.28) 

-2.10* 
(0.70) 

-6.48* 
(2.99) 

-7.91** 
(2.55) 

-1.94 
(1.20) 

2.72 
(2.48) 

2.24 
(2.34) 

-0.70 
(0.37) 

Dry 
chillies 

8.39 
(6.80) 

-4.91 
(7.98) 

3.80 
(3.28) 

-21.06** 
(4.47) 

-18.44** 
(5.56) 

3.31 
(3.88) 

-18.22** 
(2.82) 

-20.54** 
(2.84) 

-2.83 
(1.490 

 
Potato  

27.93* 
(10.64) 

30.14* 
(11.86) 

1.72 
(1.59) 

10.51** 
(3.12) 

7.39 
(4.13) 

-2.83 
(2.66) 

16.27** 
(3.25) 

17.46** 
(3.65) 

1.02 
(0.74) 

** Significant at 1% level,   * significant at 5 % level 
Note: figures in the parentheses indicate Standard error 
 

The Jalandhar district is dominated by paddy wheat crop rotation.  Both rice and 

wheat presented almost the similar picture in terms of growth in area, production 

and yield for the period II under study (Table 3.39). The productivity of rice and 
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wheat plateau during the recent years. Sugarcane has shown significant decrease in 

area during the recent years. Potato has shown increase in area during all the periods 

under study but the productivity was decelerating in all the periods under study. All 

other crops showed either decrease in area or the insignificant increase in area 

during this period.  

 

Table 3.39: Average Annual Compound Growth Rates of Area (A), Production (P) and 
Yield (Y) of Major Crops in different periods of Jalandhar district 

(Per cent)   

YEAR  

1990-91 to 1999-00 2000-01 to 2006-07 1990-91 to 2006-07 

A P Y A P Y A P Y 
Rice -0.38 

(0.91) 
-0.25 
(1.34) 

0.14 
(0.68) 

2.22** 
(0.55) 

2.62* 
(1.05) 

0.42 
(0.84) 

0.86* 
(0.34) 

1.41* 
(0.49) 

0.53* 
(0.25) 

Maize -2.65 
(1.43) 

0.49 
(1.59) 

3.13* 
(1.20) 

-3.09** 
(0.35) 

-1.33 
(2.81) 

1.74 
(2.57) 

-1.92** 
(0.45) 

1.11 
(0.72) 

3.15** 
(0.58) 

Wheat -1.86 
(0.96) 

0.22 
(1.67) 

2.14 
(1.10) 

0.20 
(0.33) 

-1.07 
(0.82) 

-1.30 
(0.70) 

-0.33 
(0.35) 

0.55 
(0.54) 

0.88* 
(0.41) 

Arhar 3.32 
(5.56) 

-3.05 
(4.86) 

-6.04* 
(2.68) 

6.63 
(3.34) 

8.51 
(4.31) 

1.96 
(1.87) 

6.78** 
(1.85) 

7.32** 
(2.22) 

0.33 
(1.22) 

Moong 12.04* 
(5.65) 

4.38 
(8.13) 

-6.90 
(9.0) 

3.47 
(10.19) 

8.72 
(8.69) 

5.08 
(5.64) 

-0.90 
(2.75) 

-2.57 
(2.92) 

-1.69 
(3.07) 

Rapeseed & 
mustard 

1.53 
(5.30) 

1.25 
(4.44) 

-0.33 
(2.55) 

-7.65** 
(1.84) 

-7.85** 
(2.61) 

-0.38 
(2.29) 

-4.90* 
(1.70) 

-4.46* 
(1.51) 

0.45 
(0.87) 

Sunflower -0.76 
(10.13) 

-4.72 
(10.49) 

-4.05** 
(1.31) 

22.16** 
(4.97) 

26.74** 
(5.88) 

-1.61 
(2.69) 

-8.61* 
(3.86) 

-9.64* 
(4.23) 

-1.03 
(0.77) 

Sesamum 21.27* 
(10.16) 

27.55* 
(13.53) 

5.62 
(3.53) 

-13.25* 
(5.59) 

-8.59 
(5.93) 

6.25 
(3.68) 

-1.43 
(3.75) 

-1.05 
(4.54) 

0.36 
(1.42) 

Sugarcane 7.20 
(12.18) 

-1.18 
(3.32) 

-0.72 
(2.41) 

-7.36** 
(2.33) 

-8.82** 
(2.48) 

-1.81 
(1.81) 

1.01 
(3.57) 

-3.68** 
(1.17) 

-1.43 
(0.78) 

Dry chillies -2.32 
(7.04) 

-2.01 
(8.82) 

0.32 
(2.16) 

-4.25 
(2.40) 

-5.33 
(2.99) 

-1.12 
(0.65) 

-3.60 
(2.11) 

-3.44 
(2.64) 

0.17 
(0.66) 

 
Potato  

4.76 
(8.62) 

9.49 
(5.15) 

-0.11 
(0.89) 

7.04* 
(2.43) 

1.71 
(4.14) 

-4.41 
(2.61) 

6.82* 
(2.66) 

5.13* 
(1.74) 

-1.08 
(0.60) 

** Significant at 1% level,   * significant at 5 % level 
Note: figures in the parentheses indicate Standard error 
 

The temporal changes in the area, production and productivity of different crops in 

the Ludhiana district have been presented in Table 3.40. The productivity of rice 

was decelerating by 0.59 per cent per annum in period I, but improved significantly 

by 2.36 per cent in period II. Wheat registered decelerating growth in productivity 

by 1.63 per cent in period II. The district is also significantly contributing towards 

the oilseed and pulses production in the state but area and production of these crops 

either decreased or showed insignificant increase during this period. Sugarcane has 

also shown significant decrease in area during the recent years. Potato has shown 

significant increase in area and production during all the periods under study but the 

productivity was observed to be decelerating.  



 151 

Table 3.40: Average Annual Compound Growth Rates of Area (A), Production (P)   
and Yield (Y) of Major Crops in different periods of Ludhiana district 

(Per cent)  

YEAR  

1990-91 to 1999-00 2000-01 to 2006-07 1990-91 to 2006-07 

A P Y A P Y A P Y 
Rice 1.25* 

(0.48) 
0.66 

(0.96) 
-0.59 
(0.82) 

0.31 
(0.54) 

2.68* 
(1.23) 

2.36** 
(0.78) 

0.63** 
(0.19) 

2.40** 
(0.42) 

1.76** 
(0.41) 

Maize -8.95** 
(2.21) 

-2.23 
(2.45) 

7.40** 
(1.24) 

-15.13** 
(2.55) 

-15.00** 
(3.41) 

0.21 
(2.65) 

-6.51** 
(1.18) 

-1.52 
(1.55) 

5.39** 
(0.76) 

Wheat 0.18 
(0.25) 

1.54 
(9.76) 

-13.09 
(12.03) 

-0.68 
(0.40) 

-2.31* 
(1.01) 

-1.63* 
(0.80) 

0.12 
(0.11) 

2.76 
(2.98) 

-2.22 
(4.33) 

Barley 1.46 
(1.41) 

4.16* 
(1.69) 

2.62* 
(1.10) 

-6.81* 
(2.67) 

-8.58* 
(3.21) 

-2.06 
(1.75) 

-2.12* 
(0.83) 

-1.85 
(1.14) 

0.53 
(0.54) 

Gram 3.53 
(3.02) 

3.53 
(11.06) 

3.81* 
(1.54) 

-8.10 
(6.44) 

-8.10 
(6.44) 

-1.04 
(1.03) 

1.11 
(1.70) 

-1.10 
(3.44) 

0.99 
(0.60) 

Arhar -7.34** 
(3.66) 

-14.21** 
(3.66) 

-7.41* 
(3.45) 

-5.79* 
(2.18) 

-3.82 
(2.13) 

2.09 
(1.15) 

-7.22** 
(0.71) 

-8.64** 
(1.43) 

-1.54 
(1.35) 

Moong -4.73 
(2.57) 

-6.10 
(3.58) 

-1.44 
(1.79) 

-9.23* 
(3.42) 

1.0 
(8.42) 

11.26 
(7.13) 

-10.05** 
(1.140 

-10.81** 
(1.98) 

-0.85 
(1.52) 

Rapeseed & 
mustard 

3.11 
(6.43) 

0.44 
(6.44) 

-2.45 
(1.60) 

-9.85 
(5.67) 

-11.91 
(14.62) 

-0.37 
(15.29) 

-2.97 
(2.25) 

0.44 
(3.60) 

3.97 
(2.94) 

Sunflower 17.19 
(8.60) 

19.80 
(10.47) 

2.23 
(2.20) 

19.87* 
(7.28) 

23.44* 
(8.47) 

5.99* 
(2.28) 

-6.23 
(4.11) 

-5.94 
(4.32) 

1.30 
(0.88) 

Sugarcane 3.52 
(5.86) 

5.32 
(5.66) 

1.74 
(1.31) 

-23.66** 
(3.78) 

-23.45** 
(4.13) 

0.15 
(3.16) 

-5.30* 
(2.56) 

-5.11 
(2.60) 

0.003 
(0.70) 

 
Potato  

29.18** 
(5.520 

26.80** 
(5.43) 

-1.82 
(1.45) 

5.51** 
(1.65) 

3.42 
(2.21) 

-1.98 
(1.67) 

12.97** 
(2.41) 

12.95** 
(2.28) 

0.01 
(0.60) 

Cotton A -10.20 
(0.13) 

-16.02 
(13.89) 

-3.14 
(4.69) 

-2.82** 
(0.50) 

56.24** 
(14.55) 

71.95* 
(31.50) 

-4.25 
(5.68) 

-5.58 
(7.17) 

1.50 
(2.55) 

Cotton D -1.78 
(11.18) 

0.80 
(9.0) 

10.54* 
(3.89) 

10.01 
(12.16) 

-45.28** 
(7.92) 

-47.96** 
(7.37) 

-17.52** 
(4.62) 

-18.56** 
(4.50) 

0.16 
(1.65) 

** Significant at 1% level,   * significant at 5 % level 
Note: figures in the parentheses indicate Standard error 
 

In Patiala district the productivity of rice decelerated by 0.46 per cent per annum in 

period I and improved significantly by 2.68 per cent per annum in period II. The 

reverse pattern of growth in productivity was observed for wheat. Potato, an 

important crop in the district, has shown significant increase in area by 17.59 per 

cent per annum during the period I, but it decreased during the period II. All other 

crops showed either decrease in area or the insignificant increase in area during this 

period (Table 3.41). 

  

Ropar district lies in the foothills of the Shivalik range in northern region of the 

state. The district is dominated by paddy, maize and wheat crops. Some of the 

regions of the district have assured irrigation and dominated by paddy-wheat 

rotation; while maize is the major crop in the rain fed regions. The productivity of 

rice decelerated by 1.09 per cent per annum in period I and improved significantly 

by 1.09 per cent in period II (Table 3.42). The reverse pattern of growth was 
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observed for wheat. Maize showed an increase in productivity since nineties. 

However, sugarcane has showed decrease in area during nineties.  

 
Table 3.41: Average Annual Compound Growth Rates of Area (A), Production (P) and 
Yield (Y) of Major Crops in different periods of Patiala district 

(Per cent)   

YEAR  

1990-91 to 1999-00 2000-01 to 2006-07 1990-91 to 2006.07 

A P Y A P Y A P Y 
Rice 1.18** 

(0.30) 
0.71 

(0.75) 
-0.46 
(0.61) 

-2.42 
(1.43) 

0.20 
(1.72) 

2.68** 
(0.58) 

0.14 
(0.35) 

1.59** 
(0.41) 

1.45** 
(0.32) 

Bajra 1.19 
(6.98) 

1.61 
(6.31) 

0.41 
(0.92) 

- - - - - - 

Maize -4.05 
(2.23) 

2.12 
(2.64) 

6.63* 
(2.36) 

-2.17 
(1.56) 

-3.62 
(6.24) 

-1.49 
(4.97) 

-5.17** 
(0.76) 

-2.74 
(1.44) 

2.64* 
(1.25) 

Wheat -0.32 
(0.27) 

1.47 
(0.82) 

1.80* 
(0.66) 

-2.22 
(1.37) 

-3.43* 
(1.21) 

-1.24 
(1.06) 

-0.38 
(0.30) 

0.34 
(0.46) 

0.73* 
(0.33) 

Barley 4.29 
(4.26) 

4.39 
(5.52) 

0.27 
(1.73) 

-17.96** 
(3.78) 

-19.45** 
(2.95) 

-1.82 
(2.38) 

-2.55 
(2.05) 

-1.74 
(2.34) 

0.90 
(0.71) 

Gram -32.69** 
(8.01) 

-28.77** 
(8.68) 

4.02* 
(1.79) 

-11.38 
(6.32) 

-11.38 
(6.32) 

0.52 
(0.30) 

-15.03** 
(4.01) 

-13.18** 
(3.94) 

2.32** 
(0.58) 

Arhar 
 

-14.69** 
(2.90) 

-19.66** 
(3.22) 

-5.82* 
(2.38) 

-17.57** 
(4.61) 

-16.58** 
(4.56) 

1.20 
(1.15) 

-14.15** 
(1.23) 

-15.14** 
(1.42) 

-1.15 
(0.97) 

Moong -7.86 
(10.15) 

-9.01 
(18.13) 

-1.25 
(11.51) 

-3.41 
(3.54) 

10.24 
(7.45) 

14.13* 
(6.10) 

-6.66* 
(3.12) 

-8.90 
(5.67) 

-2.40 
(3.72) 

Rapeseed & 
mustard 

-2.79 
(8.68) 

-1.69 
(8.87) 

1.32 
(1.30) 

-11.16* 
(5.53) 

-10.43 
(9.62) 

0.82 
(7.30) 

-6.16* 
(2.74) 

-7.26* 
(3.10) 

-1.10 
(1.33) 

Sunflower 21.91 
(15.45) 

21.35 
(16.21) 

-0.49 
(0.83) 

0.72 
(9.21) 

6.72 
(11.28) 

5.95* 
(2.22) 

-8.30 
(5.07) 

-7.20 
(5.30) 

1.17 
(0.60) 

Sugarcane 3.80 
(6.14) 

2.58 
(5.85) 

-1.19 
(3.22) 

-16.38** 
(4.41) 

17.60** 
(3.97) 

-1.47 
(1.81) 

-3.73 
(2.32) 

-3.65 
(2.26) 

 

0.08 
(1.04) 

Dry chillies 3.05 
(4.43) 

2.54 
(5.60) 

-0.50 
(1.79) 

-3.07 
(3.93) 

-7.83** 
(2.16) 

-4.91 
(2.96) 

2.38 
(1.55) 

2.82 
(1.95) 

0.43 
(0.90) 

 
Potato  

17.59** 
(3.04) 

14.53** 
(3.54) 

-2.60 
(1.81) 

-3.82 
(3.27) 

-6.87* 
(3.33) 

-3.17 
(1.70) 

5.74** 
(1.83) 

4.71* 
(1.84) 

-0.10 
(0.69) 

Cotton A -19.19 
(13.19) 

-10.81 
(14.46) 

10.33** 
(3.17) 

- - - - - - 

Cotton D 5.78 
(14.88) 

4.20 
(16.61) 

-1.73 
(3.14) 

6.34 
(5.10) 

16.79 
(9.34) 

9.78* 
(4.04) 

2.11 
(4.39) 

11.30* 
(5.57) 

8.70** 
(1.84) 

** Significant at 1% level   * significant at 5 % level 
Note: figures in the parentheses indicate Standard error 
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Table 3.42: Average Annual Compound Growth Rates of Area (A), Production (P)   
and Yield (Y) of Major Crops in different periods of Ropar district 

(Per cent)    

YEAR  
1990-91 to 1999-00 2000-01 to 2006-07 1990-91 to 2006-07 

A P Y A P Y A P Y 
Rice 3.94** 

(0.52) 
2.76** 
(0.82) 

-1.09 
(0.75) 

2.22 
(1.19) 

3.42* 
(1.54) 

1.21* 
(0.55) 

2.99** 
(0.29) 

3.91** 
(0.37) 

0.41 
(0.31) 

Bajra - - - 7.37 
(14.04) 

15.60 
(19.32) 

7.61 
(4.25) 

- - - 

Maize -1.73 
(1.05) 

3.61 
(2.01) 

5.36** 
(1.45) 

-0.85 
(1.66) 

1.73 
(3.48) 

2.67 
(3.08) 

0.97* 
(0.43) 

3.22** 
(0.86) 

4.22** 
(0.71) 

Wheat 0.49* 
(0.21) 

2.87** 
(0.53) 

2.37** 
(0.37) 

0.03 
(0.27) 

-0.02 
(0.94) 

-0.06 
(0.90) 

0.43** 
(0.08) 

1.20** 
(0.31) 

0.78* 
(0.27) 

Barley -13.76** 
(4.48) 

-10.37* 
(5.11) 

4.07* 
(1.57) 

58.95** 
(19.16) 

59.00** 
(19.12) 

0.03 
(0.09) 

-8.62 
(4.69) 

-7.16 
(4.71) 

1.64* 
(0.55) 

Gram -17.25* 
(7.09) 

-18.83* 
(7.67) 

-1.39 
(1.71) 

3.13 
(5.86) 

4.34 
(8.39) 

-0.21 
(7.40) 

-16.86** 
(2.69) 

-17.89** 
(3.01) 

-1.06 
(1.36) 

Arhar -8.32 
(9.20) 

-9.57* 
(4.33) 

-1.37 
(8.29) 

-16.41** 
(1.78) 

-11.11* 
(4.01) 

6.33 
(4.25) 

-12.98** 
(2.68) 

-16.12** 
(1.65) 

-3.61 
(2.64) 

Rapeseed 
& mustard 

-4.49 
(10.66) 

0.50 
(11.31) 

4.33 
(2.50) 

-2.02 
(7.37) 

2.00 
(8.47) 

4.03 
(5.25) 

-3.18 
(3.45) 

-2.34 
(3.60) 

0.02 
(1.30) 

Sunflower - - - 45.33 
(37.94) 

80.97 
(58.80) 

1.31 
(6.13) 

- - - 

Sesamum -4.73* 
(1.87) 

-2.28 
(4.85) 

2.57 
(3.83) 

-12.08* 
(4.50) 

-3.34 
(4.93) 

9.94** 
(2.12) 

-4.82** 
(1.17) 

-3.90* 
(1.47) 

0.97 
(1.75) 

Sugarcane -1.79 
(1.52) 

-3.60* 
(1.34) 

-1.90** 
(0.63) 

-14.91** 
(3.46) 

-13.43** 
(3.38) 

1.71 
(0.96) 

-6.33** 
(1.16) 

-6.96** 
(0.97) 

-0.67 
(0.34) 

Dry chillies - - - -2.45 
(5.18) 

-13.65 
(7.43) 

-11.49** 
(3.37) 

- - - 

 
Potato 

3.69 
(4.91) 

0.80 
(7.11) 

-14.76 
(8.12) 

 

-27.15 
(15.37) 

-31.45 
(15.93) 

-5.97* 
(2.45) 

-5.69 
(3.98) 

-7.12 
(4.55) 

-1.17 
(3.42) 

** Significant at 1% level,   * significant at 5 % level 
Note: figures in the parentheses indicate Standard error 
 

Sangrur district is dominated by paddy, cotton and wheat. The productivity of rice in 

the district grew significantly by 3.42 per cent in period II but wheat showed 

decelerating growth of productivity at 2.03 per cent per annum in period II. Cotton 

an important kharif crop in the district, is more popular in certain pockets of the 

district and showed increase in area and productivity in period II mainly due to 

higher returns from the Bt cotton. All other crops showed either decrease in area or 

the insignificant increase in area during this period (Table 3.43). 

 

 

  

 

 



 154 

Table 3.43: Average Annual Compound Growth Rates of Area (A), Production (P)   
and Yield (Y) of Major Crops in different periods of Sangrur district 

(Per cent)   

YEAR  

1990-91 TO 1999-00 2000-01 TO 2006-07 1990-91 to 2006-07 

A P Y A P Y A P Y 
Rice 2.36** 

(0.56) 
2.18* 
(0.84) 

-0.18 
(0.63) 

0.58 
(0.34) 

4.02** 
(0.93) 

3.42** 
(0.68) 

1.44** 
(0.22) 

3.07** 
(0.32) 

1.61** 
(0.34) 

Bajra -3.42 
(2.97) 

-6.97 
(3.65) 

-2.11 
(2.08) 

0.23 
(1.86) 

1.28 
(3.15) 

1.88 
(1.54) 

-1.61 
(0.99) 

-3.85* 
(1.34) 

-1.23 
(0.72) 

Maize -21.68 
(12.10) 

-20.37 
(12.33) 

1.23 
(0.67) 

-7.50 
(6.32) 

-7.65 
(6.33) 

-1.73 
(3.61) 

-0.82 
(5.60) 

2.28 
(5.94) 

2.61** 
(0.80) 

Wheat 0.24 
(0.23) 

1.31** 
(0.43) 

1.28* 
(0.49) 

0.11 
(0.08) 

-1.92** 
(0.54) 

-2.03** 
(0.59) 

0.15* 
(0.07) 

0.41 
(0.26) 

0.26 
(0.28) 

Barley -1.50 
(2.35) 

0.55 
(11.43) 

2.10* 
(0.73) 

-6.18* 
(2.31) 

-7.85** 
(1.96) 

-1.40 
(1.06) 

-3.25** 
(0.85) 

0.05 
(3.46) 

0.91* 
(0.36) 

Gram -18.94* 
(7.47) 

-11.06 
(7.61) 

9.21** 
(1.26) 

-12.56** 
(3.94) 

-16.13** 
(4.83) 

-3.97 
(3.05) 

-10.28** 
(2.81) 

-7.44* 
(2.69) 

3.04* 
(1.11) 

Arhar -1.36 
(1.50) 

-2.86 
(5.27) 

-1.52 
(4.05) 

-3.87* 
(1.47) 

-4.06 
(3.33) 

-0.20 
(2.16) 

-0.97 
(0.57) 

1.29 
(1.89) 

2.28 
(1.42) 

Moong 6.09 
(5.71) 

4.10 
(6.71) 

-1.88 
(1.95) 

-10.81** 
(1.82) 

-0.86 
(3.42) 

11.15** 
(3.41) 

-6.07* 
(2.10) 

-6.00* 
(2.30) 

0.07 
(1.16) 

Rapeseed & 
mustard 

0.86 
(3.19) 

-1.38 
(3.55) 

-2.14 
(1.16) 

-8.28** 
(1.46) 

-6.96 
(6.70) 

-0.86 
(5.68) 

-2.31* 
(1.12) 

-2.44 
(1.64) 

-0.58 
(1.06) 

Sunflower -14.79 
(16.95) 

-27.05* 
(12.37) 

-2.10 
(1.81) 

3.99 
(4.53) 

11.29 
(7.96) 

-35.11* 
(15.68) 

-19.81** 
(5.13) 

-23.97** 
(4.57) 

-11.49* 
(4.38) 

Sugarcane 4.69 
(5.95) 

5.86 
(6.08) 

1.05 
(0.88) 

-13.05 
(6.85) 

-12.08 
(7.17) 

1.00 
(0.86) 

-6.13* 
(2.43) 

-5.26* 
(2.49) 

0.98** 
(0.30) 

Dry chillies 12.44* 
(5.33) 

14.91* 
(5.68) 

2.19** 
(0.41) 

-8.17 
(4.19) 

3.54 
(11.70) 

12.76 
(7.67) 

4.64* 
(2.16) 

5.13 
(2.81) 

0.47 
(1.54) 

 
Potato  

40.88** 
(6.84) 

39.20** 
(7.77) 

-1.18 
(1.31) 

2.93 
(310) 

2.84 
(4.61) 

-5.39 
(3.11) 

20.10** 
(3.22) 

19.66** 
(3.34) 

-0.11 
(0.84) 

Cotton A -19.86** 
(5.66) 

-22.36** 
(6.00) 

-3.08 
(2.30) 

16.08 
(8.32) 

63.31* 
(23.03) 

-23.55 
(19.85) 

-8.82* 
(3.10) 

-0.71 
(5.73) 

-4.27 
(4.65) 

Cotton D 0.20 
(9.73) 

-0.48 
(9.04) 

-0.66 
(2.70) 

-14.32** 
(1.65) 

-8.91** 
(2.59) 

6.30 
(3.95) 

-1.80 
(3.05) 

0.57 
(2.88) 

2.41* 
(1.15) 

** Significant at 1% level   * significant at 5 % level 
Note: figures in the parentheses indicate Standard error 
 

3.3.2. RATE AND GROWTH OF INPUTS USE 

The central and southern Punjab has about 95 per cent of the NSA under irrigation 

when compared with less than 70 per cent of the NSA in northern Punjab. It is 

interesting to note that more than 80 per cent of the irrigated area in northern and 

central Punjab is irrigated using groundwater. Gurdaspur, Hoshiarpur and Rupnagar 

in northern region have witnessed significant increase in area under irrigation. As 

other districts have more than 90 per cent of the NSA under irrigation, there has not 

been significant increase in the irrigated area in recent years (Table 3.44). The 

technological breakthrough during the green revolution has mostly impacted central 

region and is irrigated through the electric tube-wells. In the southern part of the 
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state, comprising of Ferozepur and Bathinda, canals are the main source of irrigation 

in the region. 

 

Table 3.44: District-wise Average Growth Rates of Inputs Use: 1990-91 to 2006-07 
(Per cent) 

District Irrigation No. of 
Tractor 

Electricity 
Consumption 
for agricultural 
Purpose  

Fertiliser consumption 
(NPK) 

Net Gross Per ha 
GCA 

Total 

Gurdaspur 1.00 
(13.60) 

0.60* 
(6.23) 

1.50** 
(7.32) 

-1.65* 
(15.14) 

-0.03 
(10.42) 

0.45 
(10.09) 

Amritsar -1.03 
(12.20) 

1.86 
(25.25) 

1.65** 
(8.30) 

0.53 
(13.23) 

3.21** 
(30.46) 

2.33** 
(16.82) 

Kapurthala 0.67 
(13.12) 

0.44* 
(3.87) 

3.12** 
(14.82) 

-0.11 
(13.65) 

1.18 
(16.52) 

1.60* 
(16.87) 

Jalandhar -0.50** 
(3.34) 

-0.10 
(2.55) 

2.92** 
(13.88) 

-0.54 
(12.96) 

2.16** 
(12.43) 

2.17** 
(12.59) 

Hoshiarpur 1.63* 
(13.92) 

2.88** 
(14.15) 

4.90** 
(22.87) 

0.93 
(14.97) 

3.84** 
(24.44) 

4.84** 
(27.67) 

Rupnagar 3.84** 
(34.14) 

2.37** 
(12.59) 

3.05** 
(14.46) 

1.97* 
(17.33) 

2.96 
(26.96) 

3.64* 
(27.95) 

Ludhiana -0.08 
(13.26) 

0.38** 
(2.97) 

2.82** 
(13.50) 

-0.07 
(14.26) 

0.87* 
(8.78) 

1.15* 
(9.36) 

Firozpur -0.56 
(9.64) 

-0.38* 
(3.32) 

1.74** 
(8.73) 

-3.06** 
(19.17) 

0.96 
(13.66) 

0.46 
(12.96) 

Faridkot 1.35 
(19.16) 

1.56** 
(8.13) 

4.58** 
(21.04) 

5.36** 
(27.75) 

2.03** 
(12.55) 

3.50** 
(18.63) 

Bathinda 0.42** 
(3.14) 

-0.44 
(13.70) 

6.05 
(35.57) 

8.73** 
(40.99) 

1.92 
(22.01) 

2.69* 
(22.95) 

Sangrur  -0.37 
(13.59) 

0.02 
(3.31) 

2.70** 
(12.89) 

1.23 
(31.25) 

2.37** 
(15.90) 

2.21** 
(15.10) 

Patiala 0.72 
(19.59) 

2.19 
(18.62) 

4.33** 
(20.46) 

3.90** 
(24.20) 

1.79** 
(13.13) 

2.20** 
(15.95) 

** Significant at 1% level,   * significant at 5 % level 
Note: figures in the parentheses are coefficient of variation 
 

There has been significant increase in number of tractors since 1990-91 in all the 

districts of the state. The highest growth in number of tractors was found in Bathinda 

(6.05 per cent), followed by Hoshiarpur (4.90 per cent), Faridkot (4.58 per cent) and 

Patiala (4.33 per cent). Gurdaspur and Amritsar districts showed the least growth 

rate of 1.50 and 1.65 per cent, respectively. Electric tube wells have been increasing 

rapidly in Punjab. The highest growth in number of tubewells was registered in 

Bathinda (8.73 per cent), followed by Faridkot (5.36 per cent) and Patiala (3.90 per 

cent). The high increase in Bathinda and Faridkot may be attributed to diversion of 

area from cotton to paddy in these districts as the profitability of cotton had fallen 

tremendously during this period.  



 156 

 

The availability of high fertilizer responsive varieties of seed along with assured 

source of irrigation increased the consumption of chemical fertilizers in the state. 

There has been significant increase in fertiliser use since 1990-91 in all the districts 

of the state except in Gurdaspur district. The highest growth in chemical fertiliser 

use was found in Hoshiarpur district, which may be due to the fact that Hoshiarpur is 

one of the leading district in terms of production of fruits and vegetables in the state.  

 

On the whole, Punjab agriculture is dominated by paddy-wheat crop rotation. But 

the problem of stagnation of productivity was found to be more acute in wheat crop 

as compared to rice. The problem has further aggravated during 2000-01 to 2006-07, 

as the productivity of wheat highly stagnated in 5 districts of the state. There has 

been increase in irrigated area in the districts of northern region, while it was almost 

saturated in the districts of central and sourthern Punjab. The use of number of 

tractors and electric tubewells has increased across districts in the state. Similarly, 

the fertiliser consumption has also increased over time.  

 

3.4. HIMACHALA PRADESH 

3.4.1. DISTRICTWISE GROWTH IN AREA, PRODUCTION AND 
PRODUCTIVITY 
The compound growth rates in area, production and productivity of rice during 

periods 1990-91 to 1999-00, 2000-01 to 2003-04 and 1990-91 to 2003-04 have been 

given in Table 3.45. Out of twelve districts, the area of six districts registered a 

negative growth while the other five districts viz., Kangra, Kinnaur, Sirmour, Solan 

and Una have shown a positive rate of growth during 1990-91 to 1999-2000. During 

period 2000-01 to 2003-04, growth in area was observed positive in the districts of 

Chamba, Hamirpur, Kinnaur, Kullu, Mandi and Solan and negative for rest of the 

districts. In the entire study period, area under rice has declined in districts Bilaspur, 

Kangra, Kinnaur, Shimla and Sirmour whereas it has increased in the rest of the 

districts. A high growth of 6 per cent has been observed in Una.   

 

The growth in production of rice in period I was observed to be positive in almost all 

the districts except Kullu, Bilaspur and Sirmour. The highest growth (14.18 per cent) 
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was registered in Una and lowest in Chamba (0.52 per cent).  In period II, the 

growth rates of production were negative for almost all the districts except Chamba 

and Solan where the production of rice has increased at the rate of 7.62 and 0.07 per 

cent, respectively. In the overall period, more than half of the districts have shown a 

positive growth, the highest (8 per cent) being in Una and lowest in Chamba (0.67 

per cent). 

 

Table 3.45: District-wise Average Annual compound Growth Rates of Area (A), 
Production (P) and Yield (Y) of Rice in different periods 

(Per cent) 

District 1990-91 to 1999-00 2000-01 to 2004-05 1990-91 to 2004-05 
A P Y A P Y A P Y 

Bilaspur -5.31 -3.28 2.10 -4.97 -13.01 -8.45 -5.19 -5.48 -0.34 
Chamba -1.62 0.52 2.70 1.36 7.62 6.17 -1.80 0.67 2.54 
Hamirpur -3.11 2.09 5.63 4.68 -3.43 -7.75 -1.48 -1.30 0.33 
Kangra 0.16 2.52 -0.13 -0.45 -5.92 -5.64 0.25 1.43 -0.10 
Kinnaur 0.24 2.06 1.83 5.63 -0.25 -5.85 0.77 1.75 -0.99 
Kullu -1.98 -4.68 -1.87 1.62 -1.94 -3.51 -2.40 -3.09 0.06 
Mandi -0.70 4.25 4.96 0.14 -6.34 -6.46 -0.85 2.08 2.98 
Shimla -2.04 0.93 3.03 -1.29 -3.30 -2.05 -2.92 -3.39 -0.49 
Sirmour 0.80 -0.35 -1.14 -4.14 -10.52 -6.66 0.98 0.95 -0.03 
Solan 0.34 4.86 4.52 13.35 0.04 -11.75 0.72 3.10 2.36 
Una 8.62 14.18 5.12 -2.71 -10.23 -7.73 6.07 8.04 1.85 
 

The annual growth rates of productivity of rice were observed to be positive in all 

the districts except for Kullu, Sirmour and Kangra in period 1990-91 to 1999-2000.  

Again the productivity has shown an increase of 5 per cent in Una. In the period 

2000-01 to 2004-05 the growth rates of productivity of rice were negative for all 

districts except Chamba where productivity of rice increased with 6 per cent per 

annum.  In the period 1990 -91 to 2004-05, the growth rates were observed to be 

positive in six districts and the highest growth of 3 per cent was observed in Mandi 

and lowest (0.06 per cent) in Kullu.  

 

During 1990-91 to 1999-00, the area under maize in all districts declined except in 

Chamba, Kangra and Una (Table 3.46). However, during 2000-01 to 2003-04 

growth rates of area under maize registered positive in seven out of twelve districts 

and highest increase (8 per cent) was observed in Lahaul Spiti and lowest of 0.68 per 

cent in Hamirpur district. The area under maize in Shimla has decreased by 3.32 
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percent annually. In overall period (1990-91 to 2003-04), maize has shown negative 

growth rates in almost all the districts except in Chamba, Kangra and Lahaul & 

Spiti. In fact, Lahaul & Spiti shows the highest increase of 2 per cent during this 

period.    

 

Table 3.46: District-wise Average Annual Compound Growth Rates of Area (A), 
Production (P) and Yield (Y) of Maize in different periods 

(Per cent) 
District 1990-91 to 1999-00 2000-01 to 2004-05 1990-91 to 2004-05 

A P Y A P Y A P Y 
Bilaspur -0.14 -0.18 -0.04 -1.38 -8.54 -7.26 -0.11 1.48 1.59 
Chamba 0.75 -0.49 -1.20 4.67 6.47 1.68 0.59 -0.40 -0.96 
Hamirpur -1.01 -2.57 -0.93 0.68 -5.56 -6.19 -0.77 -0.46 0.68 
Kangra 0.11 -0.58 -0.68 0.22 -7.99 -8.19 0.18 -0.28 -0.46 
Kinnaur -2.75 -2.48 0.98 2.00 -0.68 0.07 -2.27 -1.55 0.68 
Kullu -1.55 2.17 2.92 1.39 -13.32 -14.51 -0.59 1.31 1.43 
Lahaul & 
Spiti 

-0.57 0.37 0.98 8.24 14.69 -2.63 2.04 3.68 0.82 

Mandi -0.45 3.36 3.74 -1.16 0.17 1.34 -0.24 2.23 2.43 
Shimla -2.40 -2.19 0.22 -3.32 1.63 5.12 -3.10 -2.78 0.33 
Sirmour -0.56 1.36 1.92 -2.78 -4.11 -2.15 -1.29 0.36 1.46 
Solan -1.30 -0.28 1.07 -2.68 -5.69 -3.09 -0.96 -1.16 -0.18 
Una 0.21 2.32 2.04 2.02 7.19 4.65 -0.11 1.56 1.62 
 

With respect to growth in production, seven districts have registered a negative 

growth rates whereas the rest of the districts viz., Kullu, Lahaul & Spiti, Mandi, 

Sirmour and Una have positive growth rates in period 1990-91 to 1999-2000. During 

2000-01 to 2004-05, the positive growth in production was estimated for five 

districts viz., Chamba, Lahaul & Spiti, Mandi, Shimla and Una. The other seven 

districts show negative growth rates. For overall period, half of the districts show 

positive growth. The yield of maize has declined by 0.04, 1.20, 0.93 and 0.68 

percent in Bilaspur, Chamba, Hamirpur and Kangra, respectively, while in other 

districts it has shown increasing growth rates. During 1990-91 to 2004-05, the 

productivity growth was positive in nine districts and negative in other districts.  

 

Table 3.47 provides growth rates for wheat. The area in six districts registered a 

negative growth while other six districts namely Bilaspur, Chamba, Kangra, Kullu, 

Mandi and Una have shown a positive growth in 1990-91 to 1999-2000. But, the 

positive rate of growth in these districts was observed to be less than one percent. In 
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the period 2000-01 to 2004-05, the number of districts having negative growth 

increased to eight. The districts which observed the highest and the lowest negative 

growth were Kinnaur and Chamba.  

 

Table 3.47:  District-wise Average Annual compound Growth Rates of Area (A), 
Production (P) and Yield (Y) of Wheat in different Periods 

(Per cent) 
District 1990-91 to 1999-00 2000-01 to 2004-05 1990-91 to 2004-05 

A P Y A P Y A P Y 
Bilaspur 0.10 2.88 2.78 0.37 48.79 48.23 0.22 -1.23 -1.45 
Chamba 0.00 -0.20 0.79 -0.08 8.70 8.80 0.56 -1.51 -1.91 
Hamirpur -0.24 0.21 0.46 -0.35 64.66 65.27 -0.29 -2.24 -1.99 
Kangra 0.46 -0.89 -1.26 0.28 30.14 29.68 0.37 -1.30 -1.61 
Kinnaur -6.63 -0.87 6.14 -10.32 -3.31 7.83 -5.76 -2.20 3.77 
Kullu 0.70 -1.21 -2.22 -2.84 -4.71 -1.92 0.35 -1.36 -1.90 
Lahaul & 
Spiti 

-5.84 -4.86 0.12 -8.37 9.88 19.82 -6.41 -7.52 -1.07 

Mandi 0.33 0.85 0.74 0.92 16.94 15.87 -0.09 -0.76 -0.56 
Shimla -3.17 -5.47 -2.38 -0.76 19.31 20.23 -5.04 -7.78 -2.89 
Sirmour -0.74 -1.80 -0.94 -2.35 4.70 7.29 -1.07 -2.62 -1.59 
Solan -0.73 0.77 1.51 -0.55 18.13 49.79 -0.64 -0.06 -0.61 
Una 0.25 5.34 2.79 0.76 8.25 7.43 0.05 2.05 0.61 
 
 

Growth in production of wheat during 1990-91to 1999-2000 was positive only in 

Bilaspur, Hamirpur, Mandi, Solan and Una. However, in the period 2000-10 to 2004 

-05, huge increase in production has been observed. In this period the growth rates 

of production were positive in almost all the districts except Kinnaur and Kullu. 

During overall period, all the districts have shown negative growth in production 

except Una. Regarding growth in yield, worringly almost all the districts have 

shown negative growth rates except Kinnaur and Una during 1990-91 to 2004-05.   

 

Table 3.48 shows that the area of barley in all the districts registered a negative 

growth in period 1990-91 to 1999-2000. During 2000-01 to 2004-05, the area under 

barley in eight districts registered a negative growth whereas three districts viz., 

Bilaspur, Shimla and Sirmour have shown a positive growth.  In the overall period, 

barley has shown negative growth in area in all districts, except Kullu.  

 

The growth in production of barley in the period 1990-91 to 1999-2000 was negative 

in almost all the districts except Chamba, Kinnaur and Solan. However, during 
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2000-01 to 2004-05, a tremendous increase in production has been observed. In the 

period 1990-91 to 2004-05, all the districts have shown negative growth in 

production except Kinnaur. With respect to yield of barley, eight districts have 

shown a negative growth during 1990-91 to 1999-2000, while Chamba, Kinnaur and 

Solan have registered a positive growth. In the period 2000-01 to 2004-05, the 

growth rates of productivity were positive in almost all the districts except for 

Chamba and Kullu. 

 

Table 3.48: District-wise Average Annual compound Growth Rates of Area (A), 
Production (P) and Yield (Y) of Barley in different periods 

(Per cent) 
District 1990-91 to 1999-00 2000-01 to 2004-05 1990-91 to 2004-05 

A P Y A P Y A P Y 
Bilaspur -5.61 -6.40 -0.29 47.25 61.36 9.54 -8.97 -9.89 -1.14 
Chamba -0.52 0.14 1.74 -6.85 -10.30 -3.71 -0.02 -1.18 -1.18 
Hamirpur -5.13 -5.92 -1.26 -7.54 1.29 9.54 -7.20 -8.15 -1.29 
Kangra -0.97 -1.78 -1.27 -1.74 39.43 41.99 -1.59 -3.15 -1.83 
Kinnaur -1.06 3.43 4.06 -4.53 10.71 21.76 -1.54 1.62 3.42 
Kullu -1.35 -3.69 -2.79 -6.48 -9.45 -3.18 1.11 -1.30 -2.61 
Lahaul & 
Spiti 

-3.34 -0.37 -0.92 -7.67 1.15 9.54 -2.79 -4.21 -1.30 

Mandi -0.32 -6.34 -2.96 -0.07 7.72 7.79 -1.01 -0.66 -0.23 
Shimla -1.46 -3.58 -2.59 0.19 22.89 19.59 -2.49 -4.37 -2.77 
Sirmour -0.84 -1.78 -1.39 3.67 22.11 35.15 -1.68 -2.91 -2.19 
Solan -0.51 0.03 0.08 -1.26 63.67 10.98 -2.35 -2.41 -4.07 
   

 

3.4.2. RATE AND GROWTH IN INPUTS USE 

In this section district wise growth of each of the input use is presented in Table 

3.49.  These inputs have a direct effect on crop yields and there is close association 

between use of inputs and output of crops. The net area under irrigation has 

increased in eight districts and the rate of increase was higher in Una (3 per cent) 

followed by Kullu (1.6 per cent) and Kangra (1.21 per cent). During the same period 

the gross area under irrigation has increased in all districts except Shimla. As far as 

area under high yielding varieties is concerned, the area under HYVs has decreased 

in all districts during the study period. Further, the consumption of electricity in 

agriculture has increased almost in all districts.  Only in two districts viz., Kullu and 

Solan, it has decreased at the rate of 5.32 and 3.35 per cent, respectively. The 
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fertilizer consumption per hectare of cropped area has decreased only in Hamirpur 

and Lahaul & Spiti.   

Table 3.49: District wise Average annual Growth Rates of Input Use: 1990-91 to 2003-
04 

(Per cent) 

 

Overall, growth in crop productivity depends upon high yielding varieties-fertilizer- 

pesticides used-technology under assured irrigation. Since only 19.4 per cent of the 

net sown area is irrigated, the performance of Himachal agriculture continues to 

depend upon rains. Wide variations in yield of crops are noticed in the performance 

of various districts.  The area under rice, maize, wheat and barley has shown 

negative growth rates in major districts of the state. The decline in area is due to the 

fact that farmers have shifted some area from cereals to other crops. The analysis of 

growth in inputs used shows that during 1990-91 to 2003-04 the net area under 

irrigation has shown positive growth in eight districts. Gross area under irrigation 

has shown positive growth in all the districts except Shimla. In the case of high 

yielding varieties, all the districts have shown negative growth. The consumption of 

electricity in agriculture has registered positive growth in all the districts except 

Kullu and Solan. Similarly, per hectare fertilizer consumption has increased in most 

of the districts. 

District Irrigated Area Area 
under 
HYV’s 

Electricity 
consumption 
for agricultural 
purposes  

Fertilizer consumption 
(NPK) 

Net Gross   Per ha GCA Total 
Bilaspur 0.87 0.39 -18.91 20.50 0.31 0.01 
Chamba 0.86 1.57 -21.90 14.73 2.55 3.04 
Hairpur 0.88 1.31 -24.69 16.79 -0.59 0.67 
Kangra 1.21 0.41 -20.40 7.80 1.32 1.68 
Kinnaur 0.54 0.52 -33.24 11.35 3.33 2.79 
Kullu 1.62 3.00 -25.49 -5.32 2.30 3.64 
Lahaul & 
Spiti 

0.39 0.34 -0.02 - -0.73 -0.18 

Mandi -0.07 0.24 -15.50 15.68 1.28 1.26 
Shimla -4.13 -3.30 -30.04 50.31 6.33 5.36 
Sirmour -0.07 0.13 -10.00 18.60 2.06 1.78 
Solan -0.06 0.90 -9.43 -3.35 2.77 1.73 
Una 2.80 3.85 -10.66 7.49 3.20 3.52 
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CHAPTER IV 

 

TOTAL FACTOR PRODUCTIVITY AND ITS DETERMINANTS IN 

AGRICULTURE OF SELECTED INDIAN STATES 

4.1. MEASUREMENT OF TOTAL FACTOR PRODUCTIVITY 

Productivity is defined as the ratio of output to input. The partial productivity measures 

like labour productivity and land productivity are of limited use in the presence of 

multiple outputs and multiple inputs as they do not indicate overall productivity when 

considered in isolation. When the productivity concept is extended beyond single output 

and single input case, an alternative approach of aggregating outputs and inputs is used. 

The Total Factor Productivity (TFP) relates aggregate output index to aggregate input 

index. Growth accounting (index number method) is commonly used to measure TFP in 

agricultural sector as it is easier to implement without econometric estimation (Evenson 

et al (1999); Kumar and Mruthynjaya (1992); Kumar and Rosegrant (1994); Desai and 

Namboodiri (1997); Elumalai and Pandey (2004); Kumar et al (2004)). Under growth 

accounting method, TFP measures growth in output which is not accounted for growth 

in inputs. In other words, the residual productivity is considered as a measure of 

technical change, which indicates shift in the production function. 

Among index number methods Tornqvist-Theil index, which is an approximation to 

Divisia index, is widely used to construct aggregate output index and aggregate input 

index. Tornqvist-Theil output, input and TFP index in logarithmic form can be 

expressed as follows. 

Output Index 
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Where, S jt
 is the share of output j in total revenue, Q jt

is output j, S it is the share of 

input i in total input cost, X it  is input i and all specified in time t. 

 

4.2. TOTAL FACTOR PRODUCTIVITY OF MAJOR CROPS IN 
MAHARASHTRA  
The rate of growth in input index, output index and total factor productivity of 

important crops in Maharashtra state is presented in Table 4.1. During the overall 

period, the input index has risen at the highest rate of 12.25 percent in case of sunflower 

followed by 11.82 percent in bajra, whereas it was 7.39 percent in groundnut, 6.97 

percent in safflower, 6.42 percent in cotton, 4.6 percent in moong, 4.4 percent in urad, 

0.76 percent in sugarcane and as low as 0.11 percent in case of jowar. The total output 

increased by more than 4 percent for sunflower, between 2 to 3 percent for jowar, 

moong and safflower, between 1 to 2 percent for bajra, groundnut, cotton and sunflower 

and as low as less than 1 percent in case of urad. Except bajara, groundnut and cotton, 

the TFP index has risen by more than 8 percent in case of urad, 5.14 percent in moong, 

about 4 percent in sunflower, about 3 percent in Jowar, 1.53 percent in safflower and 

0.59 percent in sugarcane.   
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Table 4.1: Average Annual Growth (%) in Total Factor Productivity of Major Crops in 
Maharashtra 

Crops/Periods Input Output TFP Share of TFP in output growth 
Jowar     
1981-82 to 1989-90  2.75 6.60 4.61 69.92 
1990-91 to 1999-00 0.99 3.48 2.26 64.86 
2000-01 to 2004-05 -5.55 -4.99 1.36 Negative 
1981-82 to 2004-05 0.11 2.75 2.99 108.57 
Bajra     
1994-95 to 1999-00 13.71 4.05 -5.58 Negative 
2000-01 to 2004-05 9.92 -0.93 -0.12 Negative 
1994-95 to 2004-05 11.82 1.56 -2.85 Negative 
Moong     
1994-95 to 1999-00 12.96 5.98 3.25 54.29 
2000-01 to 2004-05 -3.37 -0.59 7.03 Negative 
1994-95 to 2004-05 4.80 2.69 5.14 190.73 
Urad     
1990-91 to 1999-00 9.73 1.87 5.10 272.36 
2000-01 to 2004-05 -5.19 -1.94 14.25 Negative 
1990-91 to 2004-05 4.40 0.51 8.37 1640.02 
Groundnut      
1986-87 to 1989-90 14.90 4.28 -8.27 Negative 
1990-91 to 1999-00 7.78 1.59 -2.41 Negative 
2000-01 to 2004-05 2.12 -2.11 3.72 Negative 
1986-87 to 2004-05 7.39 1.01 -1.68 Negative 
Sunflower     
1981-82 to 1989-90 10.52 14.13 7.52 53.23 
1990-91 to 1999-00 1.86 -0.55 5.90 Negative 
2000-01 to 2004-05 35.78 -1.88 -5.63 Negative 
1981-82 to 2004-05 12.25 4.27 3.96 92.75 
Safflower     
1986-87 to 1989-90 10.27 10.20 0.89 8.77 
1990-91 to 1999-00 4.65 -1.32 0.22 Negative 
2000-01 to 2004-05 9.63 4.34 4.54 104.67 
1986-87 to 2004-05 6.97 2.17 1.53 70.52 
Cotton     
1986-87 to 1989-90 17.71 4.36 -9.30 Negative 
1990-91 to 1999-00 3.39 1.62 -0.79 Negative 
2000-01 to 2004-05 5.70 -0.39 -3.43 Negative 
1986-87 to 2004-05 6.42 1.52 -2.94 Negative 
Sugarcane     
1981-82 to 1989-90 1.37 1.55 0.48 31.20 
1990-91 to 1999-00 0.99 -0.31 -0.98 Negative 
2000-01 to 2004-05  -0.69 3.04 3.92 128.97 
1981-82 to 2004-05 0.76 1.06 0.59 55.68 
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The negative TFP growth was observed in case of bajra (2.85 percent), groundnut (1.68 

percent) and cotton (2.94 percent). In fact during all sub periods of these crops, share of 

TFP in output growth was negative. The higher growth rate in input indices than output 

indices resulted in negative growth in TFP. Thus, it appears that production is input 

based and the role of technology is not visible. There are wide fluctuations in TFP 

indices during the sub-periods. The wide fluctuations in TFP indices may be due to 

weather fluctuations.  

 

Growth in TFP indices was positive during overall period in case of jowar, moong, 

urad, sunflower, safflower and sugarcane, whereas growth was negative in case of 

bajara, groundnut and cotton. The significant deceleration in total factor productivity 

growth during the recent period in respect of major crops has serious implications for 

the agricultural development of Maharashtra. The productivity growth or technological 

change was responsible for significant growth in total output growth for jowar and urad 

during overall period.  It implies that the past higher growth rate of output and TFP 

observed in these crops may not be sustained without substantial technological 

improvements in future. If this stagnant and negative growth in TFP continues, already 

food deficit state will see further increase in shortage of foodcrops, especially pulses 

and oilseeds if not jowar. There is  an urgent need to increase TFP growth in all the 

major crops especially pulses, oilseeds and cotton to make their cultivation profitable 

and to increase crop diversification and optimal use of land and other resources. 

 

4.2.1. DETERMINANTS OF TOTAL FACTOR PRODUCTIVITY 

Past literature shows that technical change in agriculture is determined by non-price 

factors like government expenditure on research and development and infrastructure. 

The TFP growth is shown to be the product of technological change and change in 

technical efficiency. Agricultural research, infrastructure, agricultural extension 

and improvements in efficiency were found to be the major sources of the TFP 

growth in agriculture. Therefore, it is important to assess the contributions made by the 

several sources to the growth of TFP. 
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The independent variables utilised in the analysis for the state includes the Capital 

Outlay on Agricultural Research and Education (COARE), number of regulated markets 

(MKTS), proportion of Rural Literate (LITERACY), Rainfall June to August 

(JUAURAIN), Annual Rainfall (YEARRAIN) and Year which is linear trend variable 

(YEAR). Dependent variable is the log of the TFP index. All variable specified in 

logarithms, except those variables defined in percentage terms, which enter linearly. 

  

Table 4.2: Determinants of Total Factor Productivity Growth in Maharashtra 
Variables Coefficients Standard Error 
Intercept -0.199 2.095 
COARE -0.032 0.026 
MKTS 1.234 0.903 
LITERACY -0.017a 0.005 
JUAURAIN -0.006 0.125 
YEARRAIN 0.056 0.112 
YEAR 0.018 a 0.006 
R2 0.471 

Note: a- significant at 1 percent level 

 

The estimated parameters of TFP decomposition equation for the Maharashtra state are 

presented in Table 4.2. The number of regulated markets and total annual rainfall are 

the most important sources of growth in total factor productivity of agriculture in the 

state. Total rainfall during the year is crucial importance for growth of productivity. 

This may be because of the fact that as more than 82 percent gross cropped area is 

rainfed and productivity of the crops heavily depends on rainfall pattern. The estimated 

effect of research, literacy and rainfall during June and August in TFP was found 

negative. The negative effect of June-Aug rainfall may be due to variations in rainfall 

and widening gap in rain during this period. The estimated effect of literacy on TFP was 

found negative, which may be due to the fact that because of non profitable agriculture 

business, rural educated youth are moving away to non-agriculture and therefore, 

literacy has not contributed to TFP growth. While negative contribution of research in 

total factor productivity growth of major crops in the state is a major concern, as it has 

positive and significant contribution at national level. It is may be due to very minimal 
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capital expenditure on agricultural research and education in the state. Therefore there is 

a need to target public investment in research.   
 

On the whole, growth in TFP index was positive during overall period for jowar, 

moong, urad, sunflower, safflower and sugarcane, while it was negative in case of 

bajara, groundnut and cotton. The negative TFP growth in these crops discouraged crop 

diversification towards these crops. The significant deceleration in total factor 

productivity growth during the later period in respect of major crops has serious 

implications for the agricultural development of Maharashtra. There is  an urgent need 

to increase TFP growth in all the major crops especially pulses, oilseeds and cotton to 

make their cultivation profitable and to increase crop diversification. The determinants 

analysis of total factor productivity growth of agriculture in Maharashtra shows that 

number of regulated markets and annual rainfall are the most important sources of 

growth in Total Factor Productivity of agriculture in the state. 

 

4.3. TOTAL FACTOR PRODUCTIVITY OF MAJOR CROPS IN KARNATAKA 
 

Average annual growth in output, input and TFP index for major ten crops across 

different periods is presented in Table 4.3. The TFP of paddy has registered positive 

growth during 1980-81 to 1989-90 (1980s), 1990-91 to 1999-00 (1990s) and 2000-01 to 

2004-05 (early 2000s). Higher output growth triggered by technological change has 

resulted in positive TFP growth. Annual growth in TFP was high at 1.48 per cent during 

nineties. During entire period of analysis, i.e. 1973-74 to 2004-05 TFP has risen at 0.75 

per cent. Overall, the contribution of TFP to output growth was found to be 35.6 per 

cent. Across the sub-periods, contribution of technological change to paddy output 

growth was high at 60.96 and 66.28 per cent during 1980-81 to 1989-90 and 2000-01 to 

2004-05, respectively. This indicates that productivity growth rather than input growth 

was the main driver of paddy production in Karnataka. 

 

For jowar, input growth was higher than output growth during eighties and nineties. 

This has resulted in negative TFP growth. However, TFP has risen positively during 
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seventies and early 2000s. During 1971-72 to 2004-05 annual growth in TFP was 1.87 

per cent, which contributed over 70 per cent of jowar output growth in Karnataka. 

Meanwhile, TFP growth in maize was negative during the 1997-98 to 2004-05 and also 

during the sub-period 2000-01 to 2004-05. Overall, the contribution of TFP to output 

growth was found negative. 

 
Table 4.3: Annual Growth in Input, Output and TFP Index of Various Crops in 
Karnataka (%) 
Crop Input Output TFP Share of TFP in 

Output Growth 
Paddy     
1973-74 to 1979-80 1.03 0.74 -0.29 Negative 
1980-81 to 1989-90 0.34 0.88 0.54 60.96 
1990-91 to 1999-00 2.99 4.47 1.48 33.19 
2000-01 to 2004-05 0.47 1.40 0.93 66.28 
1973-74 to 2004-05 1.35 2.10 0.75 35.60 
Jowar     
1971-72 to 1979-80 -2.58 2.54 5.12 201.65 
1980-81 to 1989-90 5.25 4.15 -1.10 Negative 
1990-91 to 1999-00 1.00 -0.90 -1.90 210.96 
2000-01 to 2004-05 -3.38 6.72 10.10 150.35 
1971-72 to 2004-05 0.75 2.62 1.87 71.21 
Maize     
1997-98 to 1999-00 13.51 20.16 6.65 33.00 
2000-01 to 2004-05 -0.01 -2.74 -2.73 99.74 
1997-98 to 2004-05 3.85 3.80 -0.05 Negative 
Ragi     
1984-85 to 1989-90 1.94 -5.30 -7.24 136.73 
1990-91 to 1999-00 1.84 2.66 0.82 30.83 
2000-01 to 2004-05 -2.82 4.48 7.30 162.98 
1984-85 to 2004-05 0.70 1.13 0.42 37.72 
Arhar     
1981-82 to 1989-90 5.52 3.63 -1.89 Negative 
1990-91 to 1999-00 2.12 -0.75 -2.87 382.89 
2000-01 to 2004-05 -1.37 8.48 9.85 116.12 
1981-82 to 2004-05 2.54 2.78 0.23 8.42 
Groundnut     
1976-77 to 1979-80 1.47 12.45 10.98 88.17 
1980-81 to 1989-90 3.04 4.33 1.29 29.84 
1990-91 to 1999-00 -1.59 -3.27 -1.68 51.29 
2000-01 to 2004-05 -0.43 5.41 5.85 107.99 
1976-77 to 2004-05 0.60 2.68 2.08 77.72 

                                                                                         Table Continued…… 
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Table 4.3: Annual Growth in Input, Output and TFP Index of Various Crops in 
Karnataka (%)    
Crop Input Output TFP Share of TFP in 

Output Growth 
Sunflower     
1984-85 to 1989-90 9.46 0.91 -8.55 Negative 
1990-91 to 1999-00 -1.16 -1.28 -0.12 9.48 
2000-01 to 2004-05 6.19 0.96 -5.23 Negative 
1984-85 to 2004-05 3.33 -0.17 -3.51 2030.80 
Safflower     
1984-85 to 1989-90 1.61 1.05 -0.56 Negative 
1990-91 to 2001-02 -0.58 2.47 3.05 123.35 
1984-85 to 2001-02 0.07 2.06 1.99 96.77 
Cotton     
1974-75 to 1979-80 7.04 12.01 4.97 41.39 
1980-81 to 1989-90 1.73 6.53 4.80 73.50 
1990-91 to 1999-00 -0.56 -4.98 -4.42 88.77 
2000-01 to 2004-05 -1.16 15.04 16.20 107.69 
1974-75 to 2004-05 1.37 5.03 3.66 72.73 
Sugarcane     
1981-82 to 1989-90 -1.70 1.44 3.14 217.83 
1990-91 to 1999-00 6.04 0.78 -5.27 Negative 
2000-01 to 2004-05 1.75 2.06 0.30 14.75 
1981-82 to 2004-05 2.42 1.29 -1.13 Negative 
All Crops     
1974-75 to 1979-80 1.86 5.74 3.88 67.56 
1980-81 to 1989-90 2.19 1.47 -0.72 Negative 
1990-91 to 1999-00 0.81 -0.90 -1.71 189.24 
2000-01 to 2004-05 -0.91 1.97 2.88 146.10 
1974-75 to 2004-05 1.18 1.61 0.43 26.72 

  

Ragi has registered impressive output growth of 2.66 and 4.48 per cent during 1990-91 

to 1999-00 and 2000-01 to 2004-05, respectively. Annual growth in TFP during the 

corresponding periods was 0.82 per cent and 7.30 per cent. Both output and TFP have 

registered negative growth rates during eighties. During the entire period of analysis, 

TFP recorded annual growth rate of 0.42 per cent, which contributed about 37.72 per 

cent of total output growth. For Arhar, output growth was mainly driven by growth in 

input during 1980s and 1990s. During 2000-01 to 2004-05, both output and TFP has 

registered positive growth rates of 8.48 and 9.85 per cent, respectively. Overall, growth 
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in TFP of arhar was 0.23 per cent. The contribution of technological change to output 

growth was found to be meagre at 8.42 per cent. 

 

Except the period 1990-91 to 1999-2000, growth in output and TFP of groundnut was 

positive in all other periods under study. TFP has registered growth rate of 10.98 and 

1.29 per cent in 1970s and 1980s, respectively. But, it has decelerated to -1.68 per cent 

in 1990s. During entire period of analysis i.e., 1976-77 to 2004-05 respective growth in 

output and TFP was 5.41 and 5.85 per cent. TFP has contributed about 77.72 per cent to 

output growth indicating that technology has played greater role in augmenting the 

production of groundnut in Karnataka. In Sunflower production, use of inputs seems to 

be relatively high. Growth in inputs was the main driver of output growth. TFP of 

sunflower has shown negative growth rates across all periods. Meanwhile, growth in 

output of safflower was at 1.05 and 2.47 per cent during 1980s and 1990s. Overall, 

output and TFP registered annual growth rate of 2.06 and 1.99 per cent, respectively. 

 

For cotton, input, output and TFP have shown positive growth rates during 1970s and 

1980s. TFP has registered healthy growth rates of 4.97 and 4.80 per cent per annum, 

respectively during these periods. The contribution of TFP growth to output was 

worked out to be 41.39 per cent and 73.50 per cent, respectively. However, during 

1990s all the three indices have registered negative growth. During the entire period of 

analysis, growth in input, output and TFP was 1.37, 5.03 and 3.66 per cent, respectively. 

Technical change played an important role in increasing output growth with its 

contribution of 72.73 per cent. Sugarcane output grew positively across all the periods 

under study. However, higher input growth than output growth has resulted in negative 

TFP growth of -5.27 per cent in 1990-91 to 1999-00. During early 2000s growth in 

output and TFP was 2.06 and 0.30 per cent, respectively. Overall, TFP of sugarcane has 

registered negative growth of -1.13 per cent indicating that sugarcane production is 

mainly input based and not technology. 
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For Karnataka state as whole, during the entire period of analysis, input and output 

indices have registered growth rate of 0.85 and 1.34 per cent, respectively. TFP has 

risen at 0.49 per cent per annum and it has contributed about 36.53 per cent to total 

output growth. Low TFP growth implies that there is huge scope to increase agricultural 

production through new technological breakthrough. Among sub-periods, growth in 

TFP was positive during 1970s and early 2000s. During 1980s and 1990s, TFP growth 

has decelerated to -0.72 and -1.71 per cent, respectively. Deceleration in TFP growth in 

agriculture during 1990s has been well documented in Kumar et al (2004 and 2008). 

 

4.3.1. DETERMINANTS OF TOTAL FACTOR PRODUCTIVITY 

To analyse the determinants of crop productivity in Karnataka, the crop-wise TFP index 

was aggregated at the state level by using area share as weights. To examine the 

determinants of TFP, a multiple regression technique in double log functional form was 

carried out.  

 

The TFP index was regressed on the following variables. 

TFP = f (RES_EXP, EXT, RURALLIT, CANALIRR, KHRAIN, PNR, MARKET)    

Where, 

RES_EXP is Government expenditure on research and education (Rs per ha of gross 

cropped area) 

EXT is Government expenditure on extension and farmers training (Rs per ha of gross 

cropped area) 

RURALLIT is Rural literacy in percent 

CANALIRR is Per cent canal irrigated area 

KHRAIN is Kharif rainfall 

PNR is Ratio of P2O5 to N nutrients 

MARKET is Number of regulated markets per lakh ha of geographical area 
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Table 4.4: Determinants of Total Factor Productivity in Karnataka Agriculture: 
1974-75 to 2004-05 
 
Dependent variable: TFP Index at state level 

Variable 
Regression 
Coefficient 

Standard 
Error ‘t' ratio 

Level of 
Significance 

Research Expenditure 0.1954 0.0642 3.05 0.0060 
Extension 0.2606 0.0414 6.30 0.0000 
Rural literacy -0.0247 0.0028 -8.90 0.0000 
Canal irrigation 0.0157 0.0044 3.56 0.0020 
Kharif rainfall 0.2871 0.0495 5.80 0.0000 
P205 to N ratio 0.2193 0.0435 5.04 0.0000 
Market density 0.3441 0.1246 2.76 0.0110 
Constant 1.9688 0.5443 3.62 0.0010 
Adjusted R-Squared 0.9973    
D-W Statistics 1.82    

 

The estimated regression results are presented in Table 4.4. Except rural literacy, 

coefficient of other variables appeared with expected signs. Results indicate that 

government expenditure on agricultural research and education has positive and 

significant impact on TFP. The coefficient associated with extension was positive and 

significant. It implies that public expenditure on agricultural research, education and 

extension assumes an important role in accelerating the productivity in agriculture. The 

canal irrigation, relatively an assured source of irrigation has positive and significant 

effect on TFP. In Karnataka, substantial cropped area falls under rain-fed agriculture. 

The coefficient of Kharif rainfall (April-September) was positive and significantly 

impacting the productivity. 

 

The ratio of phosphoric to nitrogen nutrients was taken as proxy for balanced use of 

fertiliser. The coefficient of this variable appeared positive and significant implying that 

balanced use of plant nutrients will enhance soil health and thus increase crop 

productivity. The number of regulated markets was taken as proxy for infrastructure 

development as establishment of markets would lead to development of roads, 

communications and storage facilities. The estimated regression results show that 

regulated markets have positive and significant association with TFP. Meanwhile, effect 
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of rural literacy was found to be negative and significant. The possible explanation for 

such result is migration of rural literates to urban areas due to availability of increased 

non-farm employment opportunities and distress like conditions in agriculture sector. 

Thus, they may not contribute directly to increasing agricultural productivity. 

 

On the whole, analysis of TFP shows that most of crops have registered deceleration in 

productivity growth during nineties. Trend in TFP index was almost constant indicating 

that technological advancement is stagnant. Further, analysis of determinants of TFP 

indicate that government expenditure on research, education and extension, canal 

irrigation, rainfall, balanced use of fertilisers and markets are the important drivers of 

crop productivity in Karnataka. 

 

4.4. TOTAL FACTOR PRODUCTIVITY OF MAJOR CROPS IN PUNJAB 
 

The Total Factor Productivity (TFP) of paddy, wheat and cotton was measured for two 

periods viz., period I (1981-82 to 1989-90) and period II (1990-91 to 2004-05). The 

results of total factor productivity of paddy, wheat and cotton for Punjab are presented 

in Tables 4.5.  

 

For paddy, input index has registered negative growth in both the periods. The growth 

in output is high at 6.55 per cent in 1981-82 to 1989-90 and has nearly doubled to 12.67 

per cent during 1990-91 to 2004-05. Higher growth in output has resulted in positive 

and high growth in TFP. In fact, technical change seems to have played a greater role in 

registering impressive paddy output growth. In case of wheat, output and TFP have 

registered respective growth rate of 9.44 per cent and 9.11 per cent in 1981-82 to 1989-

90 and they have continued to maintain the growth momentum during recent period 

also. The TFP growth during 1990-91 to 2004-05 was high at 13.33 per cent. With 

respect to cotton, the introduction of Bt cotton technology was reflected in higher TFP 

growth during the period II as compared to that of in period I. However, cotton output 

growth seems to have decelerated during the recent period.    
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Table 4.5: Average Annual Growth in Total Input, Total Output and Total Factor 
Productivity Indices in Punjab 

(Per cent) 
Period Total input 

index 
Total output index Total factor productivity 

index 

1981-82 to 1989-90       
Paddy -0.77 6.55 7.89 
Wheat 0.22 9.44 9.11 
Cotton 1.22 9.00 7.00 
1990-91 to 2004-05       
Paddy -0.66 12.67 14.87 
Wheat -0.67 11.33 13.33 
Cotton -1.53 6.47 10.47 

 
 

4.4.1. DETERMINANTS OF TOTAL FACTOR PRODUCTIVITY 

In order to assess the determinants of TFP, the TFP index was estimated as a function of 

the independent variables like rainfall (June to August), annual rainfall, agricultural 

terms of trade, investment on Research and Development (R&D) per hectare, literacy 

(the proportion of rural population who are literate) and the number of regulated 

markets per thousand hectare of cropped area. As most of the independent variables are 

sector specific (cropwise data for independent variables was not available) and therefore 

wighted TFP index for the state as a whole was constructed (by taking cropwise area 

share as weights) and then factors affecting TFP was analysed. Dependent variable is 

the log of TFP index. All variables were specified in logarithms, except the literacy, 

which was entered linearly. 

 

The estimated parameters of TFP equation for Punjab are presented in Table 4.5. The 

results show that the number of regulated markets had a significant and positive effect 

on TFP. Annual rainfall has a significant negative impact on productivity which may be 

due to variations large variations in the rainfall during these years. The state experiences 

about 75 per cent of the total rainfall during the monsoon season in June to August 

months and has a positive impact on the growth of TFP. Agricultural terms of trade 

showed a positive impact on TFP. The investment on research and development (R&D) 



175 
 

has a positive impact on TFP. Rural literacy as the measure of human capital in farming 

has the negative sign but is insignificant. The results of decomposition of TFP confirm 

that market infrastructure, June to August rainfall, the agricultural terms of trade and 

investment on research and development (R&D) are the most important instruments of 

growth in TFP. 

 
Table 4.5: Determinants of Total Factor Productivity Growth in Punjab 
Variable Coefficients Standard error 
Intercept 6.771 1.979 
June- August Rainfall 0.0883 0.060 
Annual Rainfall -0.216* 0.099 
Agricultural Terms of Trade 0.140 0.138 
 Expenditure on R & D  per ha 0.0960 0.067 
Literacy -0.0007 0.001 
Regulated Markets Density 3.898** 1.192 
R2 0.87 
Degrees of freedom 13 
Note: ** Significant at 1% level,   * significant at 5 % level. 
 

Overall, the results of total factor productivity reveal that technical change has played 

an important role in accelerating output growth of paddy, wheat and cotton. The 

decomposition of TFP confirm that market infrastructure, June to August rainfall, the 

agricultural terms of trade and investment on research and development (R&D) are the 

most important instruments of growth in TFP.  
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4.5. TOTAL FACTOR PRODUCTIVITY OF MAJOR CROPS IN HIMACHAL 
PRADESH 
 

Agricultural productivity is a measure of the efficiency with which inputs are used in 

agriculture to produce an output. A precise measure of productivity is the ratio of output 

to all inputs used in the production process. The computation of such a ratio therefore 

involves the problem of aggregating a variety of output and inputs into single indexes.  

This aspect of deviation of productivity indexes is the major source of disagreement 

(Christensen, 1975).  

 

Table 4.6: Average Annual Growth in Total Input, Total Output and Total Factor 
Productivity Indices in Himachal Pradesh: 1996-97 to 2004-05 
 

(Per cent) 
Period Total input index Total output index Total factor productivity 

index 
Maize 1.0173 1.1579 0.1406 
Wheat 1.0263 1.0261 -0.0002 

 
 

Average annual growth in total output, input and TFP indices are presented in Table 

4.6. Due to non-availability of consistent time series data, TFP has been calculated only 

two major crops viz., maize and wheat. The input and output index of maize grew at 

1.02 and 1.16 per cent, respectively. The annual growth in TFP was low at 0.15 per cent 

indicating that there is huge scope for accelerating output growth through introduction 

of new technologies in the cultivation of maize. In case of wheat, both the output and 

input indices grew almost at the same rate during the period under study. Shockingly, 

growth in TFP was stagnant and thus it is necessary that proper policy interventions 

should be made for increasing investment in research, infrastructure and extension 

services.     
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CHAPTER V 

SUMMARY AND CONCLUSIONS 
 
 

5.1. INTRODUCTION 

Agriculture plays an important role in the Indian economy by providing employment 

and livelihood to rural people even though its contribution to the India’s Gross 

Domestic Product (GDP) has declined. The share of agriculture in GDP has 

registered a steady decline from 36.4 percent in 1982-83 to 17.8 percent in 2007-08. 

Yet it provides employment to 52 percent of the workforce and contributes about 

12.2 percent of national exports. India has achieved tremendous progress in 

agricultural production over time. The main source of long-run growth was 

technological augmentation of yields, which could be obtained through concerted 

efforts of farmers, agricultural technologists and government departments.  

 

However, the technological gains were not evenly shared across different parts of 

the country. The nature of technology was such that it benefitted only regions 

endowed with water resources, so the rainfed areas remain neglected. Nevertheless, 

India’s agriculture has registered impressive growth in 1980s. This seemed to have 

set complacency among policy planners and state extension machineries resulting in 

deceleration in output growth and reduction in public investment. In fact, the decade 

of nineties showed mixed performance for the agricultural sector. Initially, the 

agricultural sector showed positive signs of growth but soon under the pressure of 

inter-sectoral growth pulls the investment trends in the agricultural sector showed 

signs of deceleration. The situation was further impacted by signing of the WTO 

agreement on agriculture and that had placed additional factor in front of the policy 

planners.  

 

Agricultural growth has been decelerating across states since 1990s. This 

deceleration, although most marked in rainfed areas, occurred in almost all the states 

and covered all major sub-sectors. The growth in productivity of all crops was 

showing declining trend across the regions by the end of 2004-05. Wheat, an 

important component of National Food Security, showed a declining trend in 
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productivity, while rice and ragi seem to have reached yield plateau after 1992-93. 

These results clearly show the signs of acute distress and stagnation in productivity 

in the sector. Against this backdrop, the present study looks at the trends in 

agricultural productivity and its determinants in selected Indian states viz., 

Maharashtra, Karnataka, Punjab and Himachal Pradesh. The specific objectives of 

the study are as follows. 

 

1. To analyse the growth pattern of production and productivity of 

important crops across the district and State. 

2. To study the regional variations in productivity of important crops 

(specially bringing out the districts with differentiated growth behaviour) 

and to map out the regions with acute stagnation 

3. To trace the determinants for changes in productivity and stagnation of 

important crops 

4. To suggest district level interventions to overcome the problems of 

stagnation 

The study uses secondary data published from various sources such as Season and 

Crop Report of Maharashtra State, Districtwise Agricultural Statistical Information 

of Maharashtra State, Economic Survey of Maharashtra, Statistical Abstract of 

Karnataka, Karnataka Agriculture: A Profile, Statistical Abstract of Punjab, Annual 

Seasons and Crop Report of Himachal Pradesh, Cost of Cultivation of Principal 

Crops in India, Fertiliser Statistics, Agricultural Census, Livestock Census and 

Finance Accounts. Tabular analysis and statistical tools like compound annual 

growth rate and regression technique were used to analyse and present the data.  

The study employs growth accounting (index number method) technique to measure 

TFP in agricultural sector. Tornqvist-Theil index is used to construct aggregate 

output index and aggregate input index for major crops across selected states. To 

analyse the determinants of total factor productivity, explanatory variables like 

government expenditure on research and education, extension and farmers training, 

rural literacy, canal irrigation, rainfall, fertiliser consumption and regulated markets 

were regressed against TFP. 
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5.2. SUMMARY OF MAIN FINDINGS 

5.2.1. RECENT DEVELOPMENT IN AGRICULTURE 

Maharashtra 

Monsoon rain plays a critical role in the agricultural development of Maharashtra, as 

about 83 percent of cropped area is cultivated under rainfed condition. Nearly one 

third of the cultivated area falls under rain-shadow region where the rains are scanty 

and erratic. Except 10 districts, the normal rainfall of all other districts is less than 

the state's average rainfall. Out of 26 districts, during the period 1960-61 to 1964-65, 

4 districts were in high rainfall group, 10 district falls in medium rainfall group and 

remaining 12 district fall in low rainfall group. The corresponding numbers for the 

period 2001-2005 were 6, 10 and 17 (out of 33 reported districts). The most of the 

districts from Pune, Latur and Amravati divisions fall under low rainfall group. This 

wide variation in rainfall across regions/across the year acts as one of the major 

constraints in state's agriculture.  

 

Limited area under irrigation is one of the constraints for accelerating the growth of 

agriculture in Maharashtra. Despite huge spending on the irrigation projects, the 

proportion of gross area irrigated to gross cropped area in the state is around 18 

percent as against about 43 percent at the national level in 2006-07. In fact, the 

percentage of irrigation is less than 15 percent in 18 out of 33 districts in 2002-03. 

The low level of irrigation as well as the erratic rainfall pattern often discourages the 

farmers to take up intensive cultivation in many regions in the state.  

 

Land use statistics shows that the pattern of land use in the state has been fairly 

stable since 1961, with marginal downward change in the share of forest area or 

simply upward movement in the proportion of area under non agricultural use. Net 

sown area (NSA) has marginally declined between TE 1962-63 and TE 2004-05. 

However, area cultivated more than once has increased nearly three times between 

TE 1982-83 and TE 2004-05. Intensive cultivation of annual crops such as 

sugarcane and horticulture crops could be the main reasons for this sharp increase. 

Altogether about 49.33 lakh hectares of land are available in the form of cultivable 

waste, permanent pastures, land under tree crops and grooves, current as well as 
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other fallows. With a proper wasteland development programme, these lands can be 

brought under productive use, which may help to reduce the rural poverty in the 

state. 

 

As per Agricultural Census 2000-01, the marginal and small holdings accounted for 

about 73.4 percent of the total holdings and 38.7 per cent of operated area in 

Maharashtra. There is a sharp reduction in the number of large holdings in 

Maharashtra. Further, the average size of the operational holdings in Maharashtra 

has declined to 1.66 ha in 2001from 2.21 ha in 1990-91. A similar trend has also 

been recorded in all the districts of the state. Meanwhile, the cropping pattern of the 

state has changed considerably over the last 40 years. The area under cereals 

declined from 55.60 per cent during TE 1962-63 to 39.74 per cent in TE 2004-05 

mainly due to substantial reduction in area under jowar. Though the productivity of 

pulses is lower, their total area has increased from 12.60 percent in TE 1962-63 to 

15.26 percent in TE 2004-05. Oilseed crops such as soybean, sunflower, sesamum 

and groundnut have also been cultivated predominantly in the state. Among 

oilseeds, there has been impressive increase in area under soybean since early 1990s. 

Cotton is an important crop predominantly cultivated under rainfed condition. Area 

under cotton increased from 2.6 m ha in TE 1962-63 to 3.2 m ha during TE 2000-01, 

but then declined to 2.8 m ha in TE 2004-05. One interesting observation is that 

despite significant increase in productivity of cotton due to introduction of Bt cotton 

in 2002, area under cotton was almost stable. Similarly, share of sugarcane area in 

GCA has also increased from just 0.78 percent in TE 1962-63 to 3.00 percent in TE 

2000-01 and then drastically declined to 1.98 percent in TE 2004-05. 

 

The growth analysis revealed that during pre-green revolution period (1960-61 to 

1966-67), the production of almost all the crops in the state decreased significantly 

due to decrease in productivity. The positive growth in area under cereals and pulses 

(except jowar, wheat and gram) could not substitute the decrease in productivity of 

these crops and thus leading to decline in production. One reason behind decrease in 

production and productivity of crops was severe drought experienced during 1965-

66 and 1966-67. However, the foodgrains production in the state increased at the 

rate of 4.97 per cent per annum, despite low growth in area (0.88 percent) during 
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1967-68 to 1979-80. Thus, productivity growth was instrumental in increase in 

production of foodgrains. The production of groundnut declined due to drastic 

decline in area. During post-green revolution period (1980-81 to 1989-90), except 

rice, wheat and sugarcane, all other crops recorded increase in production. The 

decrease in production of wheat and sugarcane was due to decrease in area and 

however, in case of rice, it was due to decline in productivity.  During this period, 

the production of oilseed and pulses increased significantly, which may be due to 

implementation of Technology Mission in the country during 1986-87. During post 

reform period (1990-91 to 2004-05), growth in production of almost all the crops 

has declined due to decline in area and productivity. All the major cereals recorded 

decrease in production due to stagnant productivity and/or reduction in area. Except 

soybean, all other oilseed crop production has also decelerated due to negative 

productivity growth. As soybean is coming up as an alternative crop in rainfed areas, 

area under cereals and cotton is switching over to soybean in recent years.  

 

Increase in productivity depends on factors like technology, use of quality seeds, 

fertilizers, irrigation, pesticides and micronutrients. The area under HYVs is 

significantly increased from 1.08 lakh hectares in 1966-67 to 82.32 lakh hectares in 

2003 implying that farmers in the state are fully aware of the importance of HYVs in 

crop cultivation. Credit availability is of crucial importance for agricultural 

development. The ground level credit flow to agriculture sector in the state increased 

significantly from Rs. 859 crore in 1980-81 to Rs. 1,283 crore in 1990-91, Rs. 4,576 

crore in 2000-01 and Rs. 12,113 crore in 2007-08. 

 

The number of plant protection equipments such as sprayer and dusters has 

increased from 0.46 lakh in 1972 to 7.59 lakh in 2003. The use of four wheel 

tractors in state agriculture has increased significantly to 1.05 lakh in 2003 from just 

0.01 lakh in 1961. Further, number of electric pump sets has increased tremendously 

over time due to subsidy schemes operated by state government. Though there is 

significant increase in number of pump sets in the state, there is wide variation 

among the regions. The Western Maharashtra accounts for more than 54 percent of 

total pump sets in 2005 and consumed 66 percent of total electricity and also use of 

four wheeled tractors. Despite poor irrigation facility, the consumption of fertilizers 
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in the state increased from 1.62 kg/ha in 1960-61 to 103.1kg/ha in 2007-08. Out of 

the total irrigated area (3.86 million hectares), paddy, wheat, jowar and bajra 

together accounted for only 38.05 percent, while sugarcane alone accounted for 

16.87 percent. Pulses and oilseeds together have accounted for only about 14.0 

percent of irrigated area.  
 

It has been stated in literature that deceleration in agricultural output in Maharashtra 

was due to stagnating or declining profitability of major crops. The results of 

analysis of trends in cost of cultivation of major crops during the last three decades 

show that the cost of cultivation of all the important crops has increased 

substantially. The increase in machine labour was major input cost followed by 

human and bullock labour, seed and land cost in total cost of cultivation of crops. 

The manure cost share in total cost of cultivation has declined and in some cases it 

has become nil, which may be due to increased use of fertilizers in the state. 

 

Agricultural prices play a critical role in influencing cropping pattern, farmers’ 

income and welfare. The average annual growth rates of Wholesale Prices Index 

(WPI), Farm Harvest Prices (FHP) and Minimum Support Prices (MSP) of major 

crops shows that  during the period 1980-81 to 1989-90, the growth rate of  MSP of 

all the crops was higher than the FHP. However, growth in WPI of the crops is 

higher than MSP and FHP, except for bajra, maize, wheat, groundnut and cotton. 

During 1990-91 to 2004-05, except wheat (WPI) and cotton (WPI and FHP), all 

other crops have recorded higher growth in MSP as compared to WPI and FHP. 

Thus, there was significant increase in minimum support prices of agricultural 

commodities during 1990-91 to 2004-05.  

 

The link between capital formation and agricultural growth, whose effect on poverty 

alleviation are very well articulated in literature. The estimates of gross fixed capital 

formation as percentage  of GSDP at current prices in Maharashtra agriculture 

shows that it has declined from 7.4 percent in 1980-81 to 4.3 percent in 2006-07. 

The capital expenditure on agriculture and allied heads has increased in absolute 

terms over the period of time. However, the share of budget expenditure on 

agriculture has declined from 14.22 percent in 1980-81 to 11.97 percent in 1990-91, 
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5.45 percent in 2000-01 and 4.22 in 2007-08. In order to achieve positive 

agricultural growth, capital formation in agriculture should be enhanced through 

strengthening market infrastructure, micro irrigation, micro finance, micro insurance 

and rural credit. 

 

Karnataka 

Rainfall plays an important role in maintaining the crop productivity in Karnataka. 

Five year average annual rainfall in Karnataka was 1322.9 mm in 1964 and has 

declined continuously to reach 1164.6 mm in 1989. Though rainfall activities have 

picked up during nineties, but again decelerated during 2000s. During entire period 

1960-61 to 2006-07, Dakshina Kannada, Uttara Kannada, Kodagu, Chickmagalur, 

Shimoga and Hassan have received rainfall above the median level. Bidar, 

Bangalore, Belgaum and Gulbarga have also recorded high rainfall. Districts which 

received rainfall below median level are called low rainfall districts. These included 

Chitradurga, Bijapur, Bellary, Raichur, Kolar, Mandya, Dharwad, Mysore and 

Tumkur. 

 

In Karnataka, over three-fourth of cultivated land comes under dry region. The net 

irrigated area has increased from 9.1 lakh hectare in 1962-63 to 25.5 lakh hectare in 

2004-05. The gross irrigated area also increased from 10.0 lakh hectare in 1962-63 

to 18.6 lakh hectare in 1982-83 and then to 29.6 lakh hectare in 2004-05. The 

proportion of gross irrigated area to gross cropped area stood at 24.8 per cent. 

Among sources of irrigation, tanks were predominant source of supply of irrigation 

water during 1960s. Overtime, canal and tube wells have emerged as the major 

sources of irrigation. Drying up of tanks due to poor maintenance, encroachment, 

conflicts among users and vagaries of rainfall has forced the farmers to resort to 

ground water. As a result, area irrigated through tube wells increased remarkably 

from 0.3 per cent in 1972-73 to 31.3 per cent in 2004-05. Open wells were another 

important source of irrigation till early 1990s constituting about 25 per cent of net 

irrigated area. However, its share has declined to 16.5 per cent in 2004-05. 

 

The land use pattern has witnessed some changes over time. Land put to non-

agricultural uses has increased from 4.4 per cent of total geographical area in 1962-
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63 to 7.0 per cent in 2004-05. Increase in area for non-agricultural uses might have 

come from the reduction in area under cultivable waste and permanent pastures and 

other grazing land. Percentage of net sown area in total geographical area has almost 

remained constant at 10 million hectare. Considerable increase in area sown more 

than once has led to rise in the gross cropped area from 56.8 per cent in 1962-63 to 

62.6 per cent in 2004-05. This has resulted in increasing cropping intensity from 

103.6 in 1962-93 to 114.7 in 1992-93 and further to 118.5 in 2004-05. 

 

The number of landholdings has more than doubled to 75.81 lakhs in 2005-06 from 

the level recorded in 1970-71. While the number of marginal, small and semi-

medium holdings increased substantially over time, the number of medium and large 

land holdings has declined considerably. The changing structure of landholdings 

clearly indicates that farm sizes are increasingly becoming marginal and small. The 

huge increase in number of holdings overtime has reduced the average size of area 

operated per holding. The area operated per holding was 3.2 ha in 1970-71, which 

declined to 1.63 ha in 2005-06. Marginal and small holdings combined accounted 

for about 36.5 per cent of total operated area in 2005-06. Medium and large holdings 

also accounted for almost equal amount of operated area. Size of the operated area 

per landholding influences the choice of crops grown. In general, marginal and small 

farmers practise intensive cultivation of crops when compared to medium and large 

farmers. 

 

Food grain crops dominate the cropping pattern accounting for over two-third of 

total gross cropped area (GCA) in Karnataka. Surprisingly, per cent area under food 

grains has declined from 71.9 per cent in 1962-63 to 60.0 per cent in 2004-05. 

Among food grains, coarse cereals occupy prominent place in the cropping pattern. 

In 2004-05, jowar accounted for about 14.6 per cent of total area followed by rice 

(9.9 per cent), sunflower (9.2 per cent), ragi (7.4 per cent) and groundnut (7.3 per 

cent). However, per cent area under certain food crops like jowar, bajra, ragi and 

small millets has come down drastically since 1962-63. Meanwhile, area under 

maize has increased considerably from meagre 0.1 per cent of GCA in 1962-63 to 

5.9 per cent in 2004-05. Similarly, per cent area under arhar in total cropped area has 

increased from 2.5 per cent in 1972-73 to 4.5 per cent in 2004-05. 
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The per cent area under groundnut has declined sharply since 2000s due to persistent 

drought like conditions prevailing in the State. However, share of area under 

sunflower has registered sharp increase from 1.0 per cent in 1982-83 to 9.2 per cent 

in 2004-05. Among cash crops, area under cotton has declined drastically over time. 

Sugarcane area has increased considerably from 1960s to 2000s, but has showed 

declining trend since 2001-02. The analysis of cropping pattern revealed that there is 

marked shift in area from cereals to pulses, oilseeds and high value crops like 

vegetables and plantation crops. 

 

The compound annual growth in area under food grains was 0.3 per cent during pre-

green revolution and has declined to -0.1 per cent in during green revolution period. 

However, growth in food grains production was high at of 3.5 per cent during the 

green revolution period. This high growth rate has largely come from growth in 

yield (3.8 per cent). During post-green revolution period growth in area under food 

grains was positive at 0.4 per cent, but growth in production and yield has 

decelerated. During the period of economic reforms, growth in area under food 

grains decelerated but yield has registered positive growth rate of 0.4 per cent. These 

results broadly indicate that growth in yield of food grains has decelerated during 

period of post-green revolution and economic reforms. 

 

Crop-wise analysis showed that growth in area and yield of most of the crops was 

negative during pre-green revolution period. However, situation has changed from 

mid-sixties to seventies during which remarkable achievements were made on the 

fronts of production and yield growth. But, most of the crops have registered 

negative growth rates during post-green revolution period. However, some reversal 

of growth in yield of rice, ragi, arhar and gram was evident during economic reforms 

period. The growth in yield of cotton has increased from -6.2 per cent in pre-green 

revolution period to 3.9 per cent and 9.7 per cent in green-revolution and post-green 

revolution periods, respectively. Unfortunately, it has declined during the economic 

reforms period. Meanwhile, area under sugarcane registered positive growth across 

all the three periods.  
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Area under HYVs has increased remarkably from 0.7 lakhs hectares in 1966 to 21.2 

lakhs hectares in 1982 and then to 38.4 lakhs hectares in 2003. Among crops, area 

under HYVs of rice was at 88.3 per cent, jowar at 65.1 per cent and wheat at 50.6 

per cent. It indicates that there exists greater scope to increase production of these 

crops through cultivation of HYVs. Further, the extent of use of machineries like 

tractors and pump sets indicate the level of mechanisation in agriculture. In 2003, 

the number of tractors per thousand hectare of GCA worked out to be only 9.3, 

which is lower than all India average of 16.7. Similarly, the number of pump sets per 

thousand hectare of GCA was 67.7 as against all India average of 111. The number 

of plant protection equipment per thousand hectares of cropped area was found to be 

low at 7.7. 

 

The consumption of NPK per hectare of cropped area was 3.4 Kg in 1961 and has 

increased continuously to reach 76.6 Kg in 1992 and then to 90.0 Kg. However, 

NPK consumption in Karnataka is low when compared with all India average 

consumption of 136 Kg per hectare. The low consumption may be attributed to dry 

land based and coarse cereals dominated cropping pattern. Karnataka was one of the 

states had witnessed spate of farmers’ suicide during 2000s. Both the Central and 

State Governments have attempted to increase the flow of agricultural credit. 

Amount of agricultural credit advanced in the State has risen from Rs. 1,886 crores 

in 1997 to Rs. 4,039 crores in 2003. 

 

With low irrigation facilities, coverage of irrigation to principal crops is very much 

limited. The per cent irrigated area under food grains crops was at 20 per cent in 

2004-05. Pulses are generally cultivated under rainfed conditions. Similarly, cotton 

and tobacco are predominantly grown under rainfed conditions. Area irrigated under 

oilseeds has increased in recent years with 29.7 per cent in 2004-05. 

 

Cost structure of important crops was studied in terms of share of traditional and 

modern inputs. Traditional inputs like land and human labour have accounted for 

over 50 per cent of total cost of paddy cultivation in Karnataka. The cost share of 

modern inputs like pesticides and machine labour by and large, has increased during 

study period. However, the share of fertilisers in total cost of cultivation has showed 
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declining trend. Of the total cost of jowar cultivation, traditional inputs accounted 

for about three-fourth of total cost. The share of pesticides and irrigation was less 

than one per cent of total cost. In case of arhar, traditional inputs accounted for about 

two-third of the total cost. Though use of machine labour has increased, but animal 

labour continues to dominate operations involved in its cultivation. As groundnut is 

cultivated largely under dry land conditions, the share of improved inputs like 

pesticides, irrigation and machine labour is found to be low. In case of cotton 

cultivation, traditional inputs constituted about 70 per cent of total cost. Pesticides 

and fertilisers accounted for 3.8 per cent and 2.4 per cent, respectively in 2004-05. 

 

Prices play important role in farmers’ decision making process in terms of crop and 

enterprise mix, so ensuring reasonable price for agricultural produce assumes great 

importance. After slump in growth during 1967-68 to 1979-80, wholesale and farm 

harvest prices have increased during 1980-81 to 1989-90. Among all commodities, 

the increase in growth of FHP was relatively high for rice. During 1990-91 to 2004-

05 growth in wholesale and farm harvest prices has moderated. However, growth in 

minimum support price for most of commodities has jumped during this period 

registering over 7.0 per cent per annum. This has led to improving the terms of trade 

in favour of agriculture. 

 

The average public investment in agriculture was Rs. 8,523 lakhs (at 1999-00 prices) 

during 1976-80 and has declined steadily to Rs. 1,941 lakhs in 1991-95. Though 

there was some reversal of trend during recent years, but it had never reached the 

level achieved during 1976-80. Similarly, capital expenditure per thousand ha of net 

sown area was Rs. 84,650 in 1976-80 and thereafter it declined continuously till late 

nineties. The falling public investment poses serious challenges to revival of the 

sector, which has already been experiencing stagnation in productivity growth. 

 

Punjab 

The Punjab state with mere 1.53 per cent of the geographical area of India, 

contributes around 55-65 per cent of wheat and 35-45 per cent of rice to the national 

pool every year. Almost 97 per cent of the cultivated area is under assured irrigation 

which is the major reason for higher productivity and input use in agriculture. More 
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than 75 per cent of annual rainfall is received during the south-west monsoon. There 

has been continuous increase in the net sown area in the state since 1960-61 and the 

proportion of net sown area to total geographical area stood at 83.14 per cent by the 

triennium ending 2006-07. 

 

Data from the 2000-01 agriculture census indicated that the average holding size in 

the state had improved to nearly 4.03 hectare but there was marginal decrease to 

3.95 hectare in the 2005-06. Cereals, particularly rice and wheat dominate the 

cropping pattern scenario in the state as about 70 per cent of gross cropped area in 

the state in is occupied by these two crops in the state. There was tremendous 

increase in area, production and yield under paddy for all the periods under study. 

Wheat also showed the same trend but the increase was at lesser pace than for the 

paddy. Increase in area and productivity of these crops are the main movers for the 

increase in production of these crops in the state. All other crops showed either 

decrease in area or the insignificant increase in area during this period. The paddy-

wheat rotation became predominant at the cost of area under maize, other cereals, 

oilseed and pulses in the state. 

  

The total availability of agricultural credit has increased from Rs. 945 million during 

1971-75 to Rs. 88,838 million in 2001-05. Total consumption of NPK in Punjab, 

which was merely 276 thousand nutrient tones during 1971-75, has continuously 

increased over time and reached to a level of 14.52 lakh nutrient tones by the period 

2001-05. In terms of per ha consumption, it was the highest at about 184 kgs/ha of 

fertilizers in the period 2001-05. The Punjab agriculture is highly mechanized in 

nature. The density of tractors per thousand hectares is 64 in Punjab, which is the 

highest in India. On an average, there is now one tractor for every eight hectare of 

net cultivated land and in some districts the area operated by a tractor is even lower. 

Similarly, electric tube wells are increasing rapidly in Punjab and it has crossed the 

figure of 8.27 lakh by 2001-05. The number of diesel tube wells has reached 2.42 

lakh by 2001-05.  

 

The area under HYVs increased from about 22 lakh hectares in the period 1971-75 

to about 61 lakh hectares during 2001-01. Accordingly, the level of use of major 
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inputs has increased significantly during 2000-01 to 2005-06 for paddy, wheat and 

cotton crops. Although the procurement price, wholesale price and farm harvest 

price showed significantly consistent growth over the years but for paddy and maize 

crops, the growth of MSP in the period 1980-81 to 1989-90 was higher than for the 

growth in wholesale price and FHP, while it had reversed during 1990-91 to 2006-

07.  

 

The share of gross capital formation in Punjab agriculture at current prices has 

declined from 21.7 per cent in 1980-81 to around 11 percent till 2003-04 and then 

further down to 9.8 per cent by the year 2005-06. The growth of capital formation in 

public sector was less than the private sector since 1980s. The capital formation in 

public sector at current prices increased from Rs. 42 crores in 1980-81 to about Rs 

198 crores in 2005-06, while the growth in private sector during the period was from 

Rs. 108 crores to about Rs.1,797 crores. The total expenditure on agriculture, which 

was Rs. 14.55 crore during 1981-85, declined to Rs. 9.44 crore during 1996-00, but 

rose to Rs. 55.67 crore during the period 2001-05. In a similar way, the expenditure 

at 1980-81 prices declined from Rs. 13.58 crore to Rs. 1.93 crore and further 

increased to Rs. 9.69 crores. 

 

Himachal Pradesh 

In Himachal Pradesh, rainfall pattern is varied and unequal across districts. Districts 

Kangra, Sirmour, Mandi and Chamba are classified as high rainfall districts with 

1946, 1461, 1456 and 1409 mm annual rainfall, respectively. Districts Lahaul & 

Spiti and Kinnaur fall in the category of low rainfall region. Remaining districts are 

grouped under the medium / normal rainfall region. The agricultural production in 

Himachal Pradesh is more or less dependent upon rains. During 2003-04, out of 

5,40,518 hectare of net area sown, only 19.4 per cent is irrigated.  Kuhls is the main 

source of irrigation in the state and accounted for 84 per cent of irrigated area in 

2003-04. The contribution of tube wells and canals constituted 10 and 6 per cent, 

respectively.  

  

The land use pattern shows that the area under forest has decreased from 32 per cent 

in 1962-63 to 24 percent in the year 2003-04. The land put to non agricultural uses 
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increased from about 4 per cent to about 10 per cent during this period. Permanent 

pasture and other grazing land accounted for 33 per cent of the reported area during 

2003-04. The per cent land under current fallow and other fallow land slightly 

increased from 1.0 per cent to 1.60 percent during the study period. Meanwhile, the 

percentage of marginal and small holdings accounts for 86 per cent of the total 

holdings in the state. The percentage of marginal holdings had gone up to 67 percent 

in 2000-01 with an area of 28 per cent. The average size of holdings in the state has 

declined from 1.53 ha in 1970-71 to 1.07 ha in 2000-01.   

 

Food-grains accounted for about 85 per cent of the GCA in 2003-04. Among 

cereals, the area under maize and wheat has increased from 27 and 33 per cent in TE 

1962-63 to 31 and 38 per cent in 2003-04, respectively. However, the area under 

two principle cereals paddy and barley has decreased. The area under fruit and 

vegetable crops registered the highest increase from 4 per cent in 1962-63 to 12 per 

cent in 2003-04.   

 

Growth analysis reveal that the area under food crops has registered a positive 

growth in 1960-61 to 1966-67, 1967-68 to 1979-80 and 1980-81 to 1989-90 periods 

whereas in the later period of 1990-91 to 2003-04 negative growth has been 

observed at the rate of 0.43 per cent per annum. The growth in production of food 

crops was positive in all the study periods but it was at the decreasing rate. In the 

case of rice, growth in area has resulted in positive growth in production during 

1990-91 to 2003-04 when compared to other periods. Only during 1967-68 to 1979-

80, the yield was responsible to increase the production. As far as maize is 

concerned, positive growth in both area and yield resulting positive growth in 

production was observed during 1960-61 to 1966-67 and 1967-68 to 1979-80.   

 

The increase in production of wheat was due to increase in both area and yield in the 

1960-61 to 1966-67. In the period 1966-67 to 1979-80, the growth in yield was 

negative but production increased positively because of expansion of area. While in 

the period of 1980-81 to 1989-90, both area and yield are responsible for the 

increase in production, in the period 1990-91 to 2003-04, the growth in production 

was negative due to the negative growth in area and yield. In the case of barley, 
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growth in production has decreased despite of increase in area, because of negative 

growth in the yield in period of 1980-81 to 1989-90. Similar pattern also was 

observed during 1990-91 to 2003-04.  

 

The total area brought under HYV’s in the period of 1976-80 was only 379 thousand 

hectare which increased to 555 thousand hectare in 1991-95. After that the area was 

started to decline and reached 118 thousand hectare in 2001-04.  The minimum 

support price for wheat rice and maize has increased continuously over time. 

Similarly, farm harvest prices of these crops have increased substantially during the 

same period. Farm harvest prices for wheat, rice and maize were high as compared 

to their respective minimum support prices during the study period.   

 

The amount of agricultural credit disbursed stood at Rs.45,613 lakh in 2001-04. The 

number of hand and power operated sprayer and duster are 56,142 and 4,053, 

respectively in 2001-04 as against of 32,948 and 1,791 in 1991-95. The number of 

tractors has increased from 4 in 1961-65 to 4,222 in 2001-04. Similarly, the number 

of electric and diesel pump sets has increased from 2 and 6 in 1961-65 to 1,571 and 

1,048 in 2001-04, respectively. The use of chemical fertilisers is low in Himachal 

Pradesh. The consumption of NPK has increased from 9 kg in 1971-75 to 44 kg per 

hectare in 2001-04. The percentage area under HYV’s of maize, wheat and paddy 

has decreased significantly over a period of time. The decline was high in the case of 

wheat i.e. 58 per cent followed by paddy with 28 per cent and maize with 22 per 

cent during period of 1982-83 to 2001-04. However, the gross irrigated area has 

increased from 67,807 hectare in TE 1962-63 to 1,81,120 hectare in 2001-04.  

 

During the period of 1996-97 to 2004-05, for maize the overall total cost per hectare 

was worked out to Rs.9,262. Out of total cost per hectare cost of traditional inputs 

accounted for 80 per cent. As far as wheat is concerned, per hectare total cost was 

estimated to Rs.11,155 during the period of 1996-97 to 2005-06. Out of this 

traditional inputs accounted for 65 per cent.   

 

The wholesale price index of rice and wheat has registered growth rate of 3.96 and 

2.10 per cent, respectively during the period 1990-91 to 2004-05 as compared to 
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1.98 and 1.69 per cent during 1980-81 to 1989-90.  The growth of WPI of maize 

was high at 2.95 per cent in the period of 1980-81 to 1989-90 but declined to 2.15 

per cent per annum in the period of 1990-91 to 2004-05. The minimum support price 

of rice, wheat and maize has increased at the rate of 7.72, 9.10 and 7.94 per cent per 

annum respectively during the period of 1990-91 to 2004-05 as against of 5.97, 1.59 

and 3.88 per cent in the period of 1980-81 to 1989-90.   

 

The average capital expenditure on agriculture and allied heads increased from 

Rs.595.81 lakh in 1971-75 to Rs.732.18 lakh in 2001-05 at 1980-81 prices. Capital 

expenditure per hectare of net area sown has increased from Rs.108 in 1971-75 to 

Rs.134 in 2001-05. The share of agriculture in budget has also increased from 2.31 

per cent in 1961-65 to 6.11 per cent in 2001-05. 

 

5.2.2. TRENDS AND PATTERNS IN PRODUCTION AND PRODUCTIVITY: 
DISTRICT LEVEL ANALYSIS 
 
Maharashtra 

The growth in area, production and productivity of jowar has declined in almost all 

the districts of the state. Jowar is a stable food crop and is mostly grown under 

rainfed conditions, deceleration in production and productivity of this crops call for 

urgent attention by the policy makers and administrators. Bajra, an important coarse 

cereal is grown in Nashik, Dhule, Ahmednagar, Aurangabad, Beed districts. Except 

beed, in all other major bajra growing district, area and production has declined 

during 1990-91 to 2004-05. Unlike other coarse cereals crops, area, production and 

productivity of maize has increased significantly. The area under maize is mostly 

concentrated in Nashik, Pune, Aurangabad and Kolhapur divisions and Buldhana 

district of Amravati division. In all the major maize growing districts, area and 

production of maize crop has increased, however productivity growth was negative 

in Ahmednagar and Solapur districts. 

  

Ragi is mostly grown in the districts of Konkan, Nashik and Kolhapur divisions of 

the state. Area under ragi has decelerated during the period under study. In all the 

major ragi growing districts, particularly in the districts of Konkan region, 

production has decreased significantly. Except Thane and Pune, productivity had 
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increased or was almost stagnant in all other districts. In case of wheat, Ahmednagar 

district accounts for the highest area followed by Pune and Nashik. These three 

districts have recorded decline in area under wheat during overall period.  

 

Among the pulses, tur is the major crop grown in all the districts in the state. 

Amravati, Latur and Aurangabad divisions account for major share in area under this 

crop. Interestingly, increase in production and productivity of tur is recorded in all 

major divisions and districts.  Mung is grown in Amravati, Latur, Aurangabad and 

Nashik divisions of the state. The area, production and productivity of mung 

decreased during 1990 to 2005. Also due to increasing area under soybean, area 

under mung is declining. Similarly, udid is mostly cultivated in the districts of 

Amravati, Nagpur and Nashik divisions, particularly Buldhana, Latur, Jalgaon and 

Osmanabad districts. Buldhana district recorded increase in area, production and 

productivity, however, production and productivity declined in Latur and Jalgaon 

districts. With respect to gram, except Nashik, Jalgaon and Aurangabad, all other 

major districts have recorded increase in area and production. However, productivity 

deceleration is recorded in districts like Ahmednagar, Pune, Solapur, Aurangabad, 

Buldhana, Osmanabad and Parbhani.  

 

Among oilseeds, groundnut was major oilseed crop till 1990s, but thereafter increase 

in area under soybean has brought down in its area. All the major growing districts 

like Satara, Kolhapur, Pune, Nashik, Dhule and Sangli have recorded decline in area, 

production and productivity. Safflower is another important oilseed grown in mainly 

the district of Latur, Aurangabad and Nashik divisions. All the major safflower 

growing districts have recorded decline in production and productivity. Similarly, 

the negative growth in area, production and productivity was also observed in major 

sunflower growing Latur, Aurangabad and Pune divisions and districts. Meanwhile, 

soybean has emerged as a major crop due to high yield and profitability. It is mostly 

grown Amravati, Nagpur and Latur divisions. Except Bhandara district, all other 

major soybean districts have recorded substantial increase in area and production 

during the period under study.  
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Cotton crop is grown in Amravati, Akola, Yavatmal, Buldhana, Jalna, Aurangabad 

and Jalgaon districts.  Except Jalna, Aurangabad and Jalgaon, area and production of 

cotton has decreased in all other major cotton growing districts. The low production 

of cotton is a major concern and seemed to be a major cause of agrarian distress in 

the Vidarbha region. Sugarcane has been cultivated repeatedly in western 

Maharashtra over the last four decades. Pune and Kolhapur division together 

account for nearly 62 percent of sugarcane area in TE 2004-05. The area and 

production of sugarcane has decreased at the rate of 1.06 percent and 0.29 percent, 

respectively during overall period.  

 
To analyse changes in input use across districts, growth in various input indicators 

like net irrigated area, area under HYVs, number of pump sets and fertiliser 

consumption have been computed for the period 1990-91 to 2004-05. Though net 

irrigated area decreased in Aurangabad, Jalna and Osmanabad districts, gross 

irrigated area recorded increase in these districts. The growth in gross irrigated area 

in Sindhudurg and Jalgaon districts was also negative. It has been observed that 

most districts have recorded decline in area under HYV seed except Ratnagiri, 

Sindhudurg, Bhandara and Gadchiroli districts.  

 

The districtwise growth rate of credit disbursement by Primary Agricultural 

Cooperative Credit Societies indicated that there was significant increase in credit 

disbursement to agriculture and allied sector. However, high variability indicates 

high year to year fluctuations in credit disbursement. The number of plant protection 

equipments has registered negative growth in Sindhudurg, Buldhana, Amravati, 

Wardha, Nagpur and Bhandara districts. Except Sindhudurg, all districts have 

recorded increase in use of four wheeled tractors. 

 

The districtwise average annual growth rate of electricity use in agriculture shows 

that there has been increase in its use in all the regions and districts of the state. This 

might be due to increase in use of electric pumpsets, which increased at the rate of 

11.76 percent per annum. However, with respect to fertiliser consumption, Raigad, 

Sangali, Kolhapur, Amravati districts recorded negative growth. The use of 

fertilisers is found to be very low in divisions like Konkan, Latur and Amravati as 
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compared to the state's average. Poor irrigation facility coupled with the cultivation 

of low value crops are the main reasons for the low use.  

Karnataka 

Compound annual growth in area, production and yield was worked out for major 

crops for the period 1990-91 to 2004-05. Except Belgaum, Bellary, Gadag and 

Gulbarga, other districts have registered negative growth in rice area during 1990-91 

to 2004-05. Most of the districts have recorded positive growth in yield during the 

same period. However, growth in yield was almost stagnant in Mysore, Mandya and 

Raichur. As similar to area growth, Bijapur and Chitradurga have registered steep 

decline in growth in production of rice with -29.8 per cent and -20.7 per cent, 

respectively. Except Gadag, Haveri and Chamrajnager, all other districts recorded 

negative growth in area under jowar. Growth in production and yield was also 

negative across most of the districts. Only Bellary, Bidar, Gulbarga and Uttara 

Kannda have registered positive growth in yield.  

 

Maize has emerged as one of the popular crops among farmers in Karnataka in 

recent years. Except Bangalore (Urban), Bijapur, Bagalkot, Dharwad, Gadag and 

Raichur, other districts have recorded positive growth in area and production of 

maize. However, worryingly growth in yield was negative in major districts like 

Belgaum, Davangere, Haveri and Chitradurga. The growth in area and production of 

ragi was negative in most of the districts during 1990-91 to 2004-05. Negative 

growth in yield in some of the major ragi growing districts like Hassan, Tumkur and 

Kolar is a serious concern.  

 

Pulses are largely grown under rainfed conditions and their area is concentrated in 

northern parts of Karnataka. Most of the districts in this region have registered 

positive growth in area and production of gram. However, growth in yield was 

negative in Bagalkot, Davangere, Gadag, Dharwad, Haveri, Koppal and Belgaum. In 

case of tur, only Bidar, Gulbarga and Tumkur have showed positive growth in area. 

Most of the districts recorded negative growth in production and yield. 
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Area under groundnut has declined considerably across the districts. Except 

Chamrajnagar, other districts have showed negative growth in area during 1990-91 

to 2004-05. Decline in growth in production of groundnut is also quite visible. With 

respect to yield, only Bagalkot, Gulbarga, Mandya and Uttara Kannada have 

registered positive growth rate. Area under sunflower has expanded considerably 

over time. However, during study period most of the districts have registered 

negative growth in its area, production and yield. Area under cotton has registered 

negative growth except in Gulbarga, Mysore and Tumkur. Most of the districts have 

also registered declining growth in production and yield. In case of sugarcane, 

except Belgaum, Gadag and Gulbarga, other districts have recorded negative growth 

in area. Most of the districts have also shown negative growth in production and 

yield. 

 

To analyse changes in input use across districts, growth in various input indicators 

like net irrigated area, area under HYVs, number of pump sets and fertiliser 

consumption have been computed for the period 1990-91 to 2004-05. Out of 27 

districts under study, only 10 districts have registered positive growth in net 

irrigated area. Growth in net irrigated area was the highest in Tumkur (5.2 per cent) 

followed by Gadag (3.3 per cent) and Hassan (2.4 per cent). Interestingly, most of 

the districts have registered positive growth in area under HYVs indicating spread of 

improved technology across different parts of Karnataka. Similar is the trend could 

be observed in the number of pump sets and consumption of fertilisers in different 

districts. 

Punjab 

The problem of stagnation of productivity was found more acute in wheat as 

compared to rice. The problem has aggravated in the period 2000-01 to 2006-07. In 

case of rice, the stagnation in productivity was high in 3 districts of the state. Due to 

revival of cotton cultivation, the area under rice had decreased slightly in south 

western districts of the state. Gram, moong and arhar are the important pulse crops 

grown in Punjab, while sunflower, cotton, rapeseed and mustard and sesamum are 

the important oilseed crops of the state. But stagnation in area under these crops has 
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been the main impediment in their receding output in the state. There has been many 

fold decrease in area under these crops over the period of time in the state.  

 

The central and southern Punjab has about 95 per cent of the NSA under irrigation 

when compared with less than 70 per cent of the NSA in northern Punjab. It has 

been observed that more than 80 per cent of the irrigated area in northern and central 

Punjab is irrigated using groundwater. There has been significant increase in number 

of tractors since 1990-91 in all the districts of the state. The highest rise in growth in 

number of tractors since 1990-91 was observed in Bathinda followed by Hoshiarpur, 

Faridkot and Patiala. Gurdaspur and Amritsar districts showed the least annual 

compound growth rate in number of tractors. 

 

Similarly, electric tube wells are increasing rapidly in Punjab and it has crossed the 

figure of 8.27 lakh by 2001-05. There has been significant increase in electricity 

consumption for agricultural purposes since 1990-91 in all the districts of the state 

with the highest increase in Bathinda (8.73%) followed by Faridkot (5.36%) and 

Patiala (3.90%). Ferozpur and Gurdaspur districts showed the negative annual 

compound growth rate in electricity consumption for agricultural purposes. There 

has been significant increase in fertiliser use in all the districts except in Gurdaspur. 

The highest increase in use of chemical fertiliser was found in Hoshiarpur district, 

which may be due to large area under fruits and vegetables in this district. 

Himachal Pradesh 

Wide variations in the performance of agricultural production have been observed in 

various districts. The area under rice, wheat and barley has shown negative growth 

rates in six, seven and ten districts of the state, respectively. The decline in area is 

due to the fact that farmers have shifted some area from cereals to other crops. The 

compound growth rates of production of rice and maize have shown positive growth 

in seven and six districts, respectively. The remaining districts have shown negative 

growth rates. Wheat and barley have also shown negative growth rates in production 

in all the districts except Una in the case of wheat and Kinnaur in barley. Regarding 

productivity, rice and maize have shown a positive increase in yield in six and nine 
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districts, respectively whereas wheat and barley have shown negative growth in 

almost all the districts except Una in the case of wheat and Kinnaur in barley.    

 

The analysis of growth in major inputs use shows that during 1990-91 to 2003-04 

the net irrigated area has shown positive growth in eight districts. Goss irrigated area 

has shown positive growth in all the districts except Shimla in which the area has 

decreased at the rate of 3.30 per cent per annum. With respect to high yielding 

varieties, all the districts have shown negative growth varying from 0.02 per cent in 

Lahaul & Spiti to 33 per cent in Kinnaur district. The consumption of electricity in 

agriculture has registered positive growth in all the districts except Kullu and Solan. 

The fertilizer consumption per ha of cropped area has decreased only in two districts 

viz., Hamirpur and Lahaul & Spiti. 

5.2.3. TOTAL FACTOR PRODUCTIVITY AND ITS DETERMINANTS 

Maharashtra 

The growth in TFP indices was positive for jowar, moong, urad, sunflower, 

safflower and sugarcane, but negative for bajra, groundnut and cotton during the 

overall period. The significant deceleration in total factor productivity growth for 

major crops during the recent period has serious implications for the agricultural 

development of Maharashtra. There is an urgent need to increase TFP growth in all 

the major crops especially pulses, oilseeds and cotton to make their cultivation 

profitable and promote crop diversification.  

 

The analysis of determinants of TFP growth in agriculture in Maharashtra shows 

that number of regulated markets and annual rainfall are the most important sources 

of growth. The effect of research, literacy and rainfall during June and August was 

found to be negative. 

 

Karnataka  

Output, input and TFP indices were constructed for major crops at different periods 

depending up on availability of data. Annual growth in TFP of paddy was high at 

1.48 per cent during nineties. Higher output growth triggered by technological 
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change has resulted in positive TFP growth. During entire period of analysis, i.e. 

1973-74 to 2004-05 TFP has risen at 0.75 per cent. The contribution of TFP to 

output growth was 35.6 per cent. 

 

For jowar, input growth was higher than output growth during eighties and nineties. 

This has resulted in negative TFP growth. However, TFP has risen positively during 

seventies and early 2000s. During 1971-72 to 2004-05 annual growth in TFP was 

1.87 per cent, which contributed over 70 per cent of jowar output growth in 

Karnataka. Meanwhile, TFP growth in maize was negative during the 1997-98 to 

2004-05 and also during the sub-period 2000-01 to 2004-05. TFP of ragi recorded 

annual growth rate of 0.42 per cent during 1984-85 to 2004-05, which contributed 

about 37.72 per cent of total output growth. For Arhar, output growth was mainly 

driven by growth in input during 1980s and 1990s. During entire of study period 

(1981-82 to 2004-05), growth in TFP was only 0.23 per cent, which contributed to 

output growth by meagre 8.42 per cent. 

 

During 1976-77 to 2004-05, respective growth in output and TFP of groundnut was 

5.41 and 5.85 per cent. TFP has contributed about 77.72 per cent to output growth 

indicating that technology has played greater role in augmenting the production of 

groundnut in Karnataka. In Sunflower production, use of inputs seems to be 

relatively high. Growth in inputs was the main driver of output growth. TFP of 

sunflower has shown negative growth rates across all periods. Annual growth in 

input, output and TFP of cotton was 1.37, 5.03 and 3.66 per cent, respectively during 

1974-75 to 2004-05. Technical change played an important role in increasing output 

growth with the contribution of 72.73 per cent. Sugarcane output grew positively 

across all the periods under study. However, higher input growth than output growth 

has resulted in negative TFP growth of 5.27 per cent in 1990-91 to 1999-00. For 

Karnataka as whole, input and output indices have registered growth rate of 0.85 and 

1.34 per cent, respectively during 1974-75 to 2004-05. TFP has risen at 0.49 per cent 

per annum and it has contributed about 36.53 per cent to total output growth. 

 

To analyse determinants of TFP, multiple regression analysis was carried out. 

Results indicated that that government expenditure on research, education and 
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extension, canal irrigation, rainfall, balanced use of fertilisers and markets were the 

important drivers of crop productivity in Karnataka. Effect of rural literacy was 

found to be negative and significant. The possible explanation for such result is 

migration of rural literates to urban areas due to increased availability of non-farm 

employment opportunities and distress like conditions prevailing in the agriculture 

sector. Thus, they may not contribute directly to increasing agricultural productivity. 

 
Punjab 
For paddy, input index has registered negative growth in both the periods. The 

growth in output is high at 6.55 per cent in 1981-82 to 1989-90 and has nearly 

doubled to 12.67 per cent during 1990-91 to 2004-05. Higher growth in output has 

resulted in positive and high growth in TFP. In fact, technical change seems to have 

played a greater role in registering impressive paddy output growth.  

 

In case of wheat, output and TFP have registered respective growth rate of 9.44 per 

cent and 9.11 per cent in 1981-82 to 1989-90 and they have continued to maintain 

the growth momentum during recent period also. The TFP growth during 1990-91 to 

2004-05 was high at 13.33 per cent. With respect to cotton, the introduction of bt 

cotton technology was reflected in higher TFP growth during the period 1990-91 to 

2004-05 as compared to that of the period 1981-82 to 1989-90. However, cotton 

output growth seems to have decelerated during the recent period. 

 
Himachal Pradesh 
 
TFP has been calculated only two major crops viz., maize and wheat. The input and 

output index of maize grew at 1.02 and 1.16 per cent, respectively. The annual 

growth in TFP was low at 0.15 per cent indicating that there is huge scope for 

accelerating output growth through introduction of new technologies in the 

cultivation of maize. In case of wheat, both the output and input indices grew almost 

at the same rate during the period under study. Shockingly, growth in TFP was 

stagnant and thus it is necessary that proper policy interventions should be made for 

increasing investment in research, infrastructure and extension services. 
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5.3. POLICY RECOMMENDATIONS 

Maharashtra 

 Public investment on irrigation should be increased to utilise the unutilised 

potential. Projected crop pattern in each command area should be strictly 

followed to utilise the water efficiently. Further, private investment in 

research and development activities in agriculture should be encouraged and 

promoted. 

 Instability in crop production is one of the characteristics of Maharashtra 

agriculture. Also there is considerable divisional/inter-district disparities in 

the growth rates registered for different crops. Therefore, there is urgent need 

to ensure adequate and timely supply of quality inputs. The state government 

should strengthen the systems for timely supply of quality inputs to farmers.  

 Dry land farming technology development played a significant role in 

promoting productivity and output growth in Maharashtra. Research efforts, 

therefore, should be intensified further to develop high yielding varieties of 

the crops suitable to agro-climatic conditions of the region. Also drought 

tolerant and pest resistant varieties should be developed.  

 Over exploitation of groundwater should be restricted through legal, 

technological and institutional options. Cultivation of crops using surface 

method of irrigation should not be allowed and micro-irrigation (drip and 

sprinkler) should be made compulsory in all those areas. Digging new wells 

should not be allowed in the areas that are classified as “dark” block. At the 

same time volumetric pricing of water should be introduced to enhance water 

use efficiency.  

 Crop insurance based upon weather should be expanded to cover all districts 

under distress. All commercial banks, Regional Rural Banks and the 

cooperative banks should make crop insurance mandatory for all agricultural 

loanees. 

 Short duration cum high yielding varieties of pulse crops should be made 

available to improve the cultivation of these crops. Government should give 

top priority to bring technological improvement particularly on varietal 

development by allocating more resources for research activities on pulses. 
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 An appropriate network of extension services will have to be created to 

stimulate and encourage both top-down and bottom-up flows of information 

among farmers, extension workers, and research scientists to promote the 

generation, adoption, and evaluation of location specific farm technologies.  

 

Karnataka 

 With limited scope for improving irrigation facilities, dry land farming offers 

potential source of agricultural growth in Karnataka. Concerted efforts 

should be made to develop and promote dry land forming through 

appropriate policy interventions and investment decisions. 

 As farm sizes are becoming increasingly marginal and small, farmers of 

these groups should be given a centre stage in all policy decision making. 

For instance, whatever technological interventions made to enhance the 

agricultural production and farm income, should be applicable to marginal 

and small holdings also. 

 Extension services should be invigorated through appropriate policy 

mechanism. In this direction, coordination between various government 

departments, training/technology disseminating centres and research 

organisations should be strengthened for effective transfer of technology to 

farmers’ field. 

 A concept of “on farm school” should be promoted in every village to impart 

training/education on agricultural practices, new technology, pests and 

diseases control etc. In order to popularise it, attendance should be made 

compulsory for those farmers who receive subsidy on any agricultural 

inputs/machinery.    

 As Karnataka experiences varying agro-climatic conditions, natural 

resources and irrigation facilities, prioritisation of extension activities should 

be undertaken at the district level. 

 Low level of TFP growth implies that there is huge scope to increase 

agricultural production through new technological breakthrough by 

enhancing investments in agricultural research and technology. More private 

investments should be attracted by providing incentives and favourable 

policy environment. 
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Punjab 

 Predominance of paddy–wheat rotation has serious repercussions for soil 

health due to toxicity, alkalinity/salinity, micronutrient deficiencies and 

depletion of groundwater. Thus, paddy-wheat rotation needs diversification 

towards more sustainable cropping system. Area under paddy should be 

diverted to other crops like oilseeds, cotton, maize, pulses and fruits and 

vegetables. 

 The excess utilisation of water, especially for rice cultivation, has created 

water-logged conditions in the canal command areas (Southern Punjab) and a 

sizable area is getting saline for want of adequate drainage. Free electricity 

and highly subsidised water have compounded problems. However, 

dissemination of knowledge on proper field preparation, timely planting and 

irrigation techniques can lead to higher water-use efficiency. 

  For efficient water management, the technologies like laser levelling of 

fields, optimal paddy transplantation date, diversification of agriculture to 

less water-requiring crops, bed or furrow planting, renovation of village 

ponds, roof-top rainwater harvesting and scheduling of irrigation for paddy 

by use of tensiometer, etc. need to be more popularised. 

 The importance of green manuring to enrich the soil with organic-carbon is 

well established, but this practice does not seem to have been adopted by the 

farmers. It could, however, be successfully adopted with little adjustment and 

timely planting of rice in mid-June instead of May. Besides, the crop residue 

management practice has to be improved for which research would be 

required. 

 The declining trend in public investment in agriculture needs to be reversed 

by augmenting agricultural credit and increasing allocation for agriculture. 

Since the centre and state governments are facing a resource crunch, public 

investment can be increased only if the present level of subsidy on 

agricultural inputs such as power, water and fertilisers is readjusted. 

 The extension system has weakened over time, as a result educating farmers 

about the latest developments in agriculture has almost come to a standstill. 

However, with far-reaching changes in communication technology and 
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breakthroughs in space technology, remote sensing, satellite broadcasting 

and the media spread revolution, extension workers will have to be totally re-

oriented and re-trained to adapt themselves to these developments and 

emerging opportunities. Extension services have to be responsive to the 

changing agricultural scene resulting from economic liberalisation.  

Himachal Pradesh 

 The massive increase in small land holdings overburdens agricultural sector 

in terms of sustainability of livelihoods. In future, the focus of agricultural 

development programmes has to be on small and marginal farmers, which 

will, besides boosting economic growth, also reduce poverty and rural 

inequalities. 
 The land use data of the state reveals that the area under barren and 

uncultivable land is increasing over time which resulted in marginal land 

being brought under the plough and overgrazing of pastures. Thus, the 

process of land degradation in the state needs to be contained and it is 

necessary to examine sustainable approaches to agricultural development. 
 The changing cropping pattern is creating regional imbalances in terms of 

high concentration of income and employment in mid and high hill regions. 

Appropriate research, extension and policy strategies are required to take 

full advantage of the agro-climatic opportunities of the region for balanced 

growth of commercial and traditional crops. 
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