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The issue of productivity stagnation in Indian agriculture has received 

widespread attention among policy makers, researchers and farming 

community during recent years. Several reasons including decline in 

public investment, unsustainable agricultural practices and injudicious 

use of resources have been attributed to this. Literature in this subject 

has also started accumulating. However, 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. The present 

study discusses productivity stagnation in Karnataka agriculture. 

Analysis of determinants of total factor productivity has been carried 

out. I hope results of the study are useful for different users. 
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CHAPTER I 

INTRODUCTION 

1.1 Background 

Historically Karnataka has demonstrated vibrancy in its economic and 

social development. Introduction of early economic reforms, 

transparency in public works, greater integration with global economy 

through trade and effective social safety nets have bolstered strong 

growth pattern over time. Karnataka is considered as one of the most 

liberalised and industrialised states in India (Government of India, 

2007). The State government provided favourable policy environment 

which has helped to attract both private and foreign investment 

overtime. Increased investment activities played an important role in 

augmenting productive capacity and employment generation in the 

state economy. Accumulation of educational infrastructures has helped 

to produce relatively skilled workforce to meet the emerging demand 

from the new economy sectors like information technology and 

communication. 

Meanwhile, growth and structure of Karnataka economy has undergone 

dramatic changes with new policy environment introduced since 1990s. 

The economy has registered an impressive average annual growth rate 

of over 7.0 per cent during 1999-00 to 2007-08. The major source of 

this high growth has largely come from booming services (tertiary) 

sector.  

Structure of the economy has changed over time with the dominance of 

tertiary sector. The share of agriculture and allied sector in Gross State 

Income at 1999-00 prices has declined from 30.8 per cent in 1999-00 to 

16.4 per cent in 2008-09. The share of industry has only marginally 
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increased from 23.9 per cent to 27.7 per cent. However, the 

contribution services sector has increased significantly from 45.3 per 

cent to 55.9 per cent between 1999-00 and 2007-08. The structural 

change in the state economy is largely in line with changes evident at 

the national level. 

At the macro level, the structure of the economy has shifted towards 

tertiary sector with anticipated decline in contribution of agricultural 

and allied sectors in the state income. However, this structural 

transformation should have transferred substantially people dependent 

on agriculture to non-agricultural sector. This has not happened both 

at the state as well as national level. According to 2001 Population 

Census out of 23.5 million total workers, about 13.1 million workers 

(55.7 per cent) depend on agriculture and allied sector for employment. 

Combined with decline in incomes share and large dependence of 

workforce relative to non-agricultural sector has hindered productivity 

gains in agricultural sector over time.      

The growth performance of agricultural sector in Karnataka is varied 

and has marked with wide fluctuations across different regions. In 

absolute terms, GSDP from agriculture and allied sector at 1999-00 

prices has continuously declined from Rs. 31,154 crore in 1999-00 to 

Rs. 20,784 crore in 2003-04. It has slowly picked up to reach only Rs. 

30,330 core in 2007-08.  The average annual growth worked out during 

this period was meagre at 0.5 per cent. One of the reasons attributed to 

the poor performance of agriculture was the decline in public 

investment during 1980s and 1990s (Bhalla and Singh, 2009). In fact, 

the annual growth in public investment during 1970s was about 11.8 

per cent, which declined to -13.7 per cent and -4.2 per cent in 1980s 

and 1990s, respectively. However, there was a turnaround in public 
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investment during 2000s with annual growth rate of about 17.0 per 

cent. 

Karnataka experiences varying agro-climatic conditions ranging from 

dry zone to high rainfall regions. The average annual rainfall ranges 

from 455 mm to 4694 mm. Karnataka is one of the states in India with 

lowest level of area under irrigation. The gross irrigated area to gross 

cropped area was only 29.0 per cent against the national average of 

42.9 per cent in 2006-07. The State Government has undertaken 

several irrigation development programs particularly in the northern 

part of Karnataka to augment irrigation potential. The public 

investment in irrigation has increased dramatically from Rs. 717.4 crore 

in 1993-94 to Rs. 4306.5 crore in 2006-07. The cumulative irrigation 

potential created in 2006-07 stood at 32.8 lakhs hectares. However, 

there exists huge gap between potential created and actual utilisation of 

irrigation facilities. 

Public investment made during 1960s and 1970s in agricultural 

research, education and training, irrigation and other infrastructures 

has played an important role in increasing food production. Remarkable 

growth in agriculture during 1980s has set complacency among policy 

planners which led to diversion of resources for promoting growth in 

non-agricultural sector. The reduction in public investment had affected 

the growth in agriculture during 1990s. In Karnataka, growth in 

government expenditure on agricultural research and education was 

15.8 per cent in 1970s declined to 6.8 per cent in 1980s and further 

down to 4.7 per cent in 1990s (computed from Finance Accounts). 

Meanwhile, the effect of green revolution in the form of new seed cum 

fertiliser technology was witnessed on increased crop production 

particularly rice in the State during seventies and eighties. Given the 
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diversity of regions in terms of natural resources, rainfall, market 

facilities and other infrastructures, different regions could gain from the 

new technologies in line with their comparative advantage to produce 

different crops. However, new technology particularly improved 

varieties/hybrids of crops warranted heavy use of chemical fertilisers 

and pesticides in addition to irrigation water. Both the Central and 

State government policies also favoured indiscriminate use of resources 

through subsidies and under-pricing of inputs. Consequently, the 

fertility of soil has started deteriorating and more pests and diseases 

have emerged. This combined with lack of breakthrough in promising 

agricultural technologies in recent decades have led to stagnation in 

agricultural productivity. 

1.2 Need for the Present Study 

The major tract of agricultural land in Karnataka falls under semi-arid 

conditions where dry land farming is widely practised. Rainfall plays an 

important role in crop production strategies. Generally, in dry regions of 

Southern and Northern districts of Karnataka, farmers rely on low 

investment and low value crops like bajra, jowar, maize, ground nut 

and pulses. However, farmers in resource endowed regions grow high 

value crops like hybrid maize, sunflower, rice, fruits and vegetables.  

However, some disturbing trends have been observed in the 

performance of agriculture sector in Karnataka. Growth in agricultural 

and non-agricultural income has widened over time. Factor productivity 

in agricultural sector has declined. Annual compound growth in index 

of yield of agricultural crops was negative at -0.3 per cent during 1990-

91 to 2006-07. With little scope for bringing additional area under 

cultivation, stagnation in crop productivity poses serious problems to 

food security of the State in the long run. Thus, the falling crop 
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productivity needs be reversed through appropriate technological 

breakthroughs. This may be achieved thorough field tested new crop 

varieties evolved through scientific methods like genetic engineering. 

Evidences suggest that yield of improved crop varieties developed 

through conventional breeding methods may attain plateau over time 

(Rejesus et al, 1999). The present study attempts to analyse the trends 

and determinants of productivity of important crops in Karnataka.  

1.3 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 districts and State 

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

(specifically bringing out the districts with differentiated growth 

behaviour) and map out the regions with acute stagnation 

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

in important crops, and 

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

stagnation 
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CHAPTER II 

RECENT DEVELOPMENTS IN AGRICULTURE IN KARNATAKA 

2.1 Background 

Agricultural sector 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 lakhs hectares to 

104.2 lakhs hectares between 1960-61 and 2004-05 with an additional 

area 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. Meanwhile, 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. The area under food 

grains more or less remained constant at about 75 lakhs hectares. But, 

the area under major crops like bajra, jowar and ragi has showed 

declining trend during recent times. The respective area under ragi and 

bajra was 10.2 and 5.2 lakhs hectares in 1962-63 (triennium ending) 

which increased to 11.3 and 6.2 lakhs hectares in 1980-81 and then 

declined to 9.4 and 4.0 lakhs hectares in 2004-05, respectively. Area 

under jowar has declined continuously from 1960-61 to 2004-05. It 
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occupied about 30.0 lakhs hectares in 1960-61 and had declined to 

20.1 lakhs hectares in 1980-81 and further down to 16.6 lakhs 

hectares in 2004-05. The area under wheat and small millets has also 

declined substantially over time. Interestingly, decline in area under 

these crops is offset by significant increase in area under maize and 

pulses. Area under rice has also increased marginally over time. 

Introduction of sunflower during early seventies has led to increase in 

area under total oilseeds in the State. The area under groundnut 

increased gradually from 1984-85 to 1992-93, thereafter it showed 

declining trend continuously and has registered sharp fall since 2001-

02. 

Meanwhile, the production of food grains increased from 41.7 lakhs 

tonnes in 1962-63 (triennium ending) to 70.7 lakhs tonnes in 1990-91 

and then to 95.5 lakhs tonnes in 2004-05. In 2004-05, rice accounted 

for the highest share of total food grains production (35.3 per cent) 

followed by maize (23.9 per cent), ragi (15.4 per cent) and jowar (13.0 

per cent). Arhar and bajra accounted for 2.9 per cent and 2.5 per cent, 

respectively. 

Central and state governments implement several programmes to 

increase the production of food and other crops. The Integrated Scheme 

for Oilseeds, Pulses, Oil Palm and Maize (ISOPOM) was introduced in 

2004-05 for increasing the production of maize, pulses and oilseeds in 

the State through technological mission. Similarly, the National Food 

Security Mission (NFSM) was launched in 2007-08 focuses on crops like 

rice, wheat and pulses. The main objectives of NFSM were to increase 

area, production and productivity of these corps; improve soil fertility; 

enhance employment opportunities and farm profits. Presently, the 

scheme is under implementation in 7 districts for rice and 13 districts 
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for pulses with the aim to achieve average productivity of rice to 45 

quintals per hectare and pulses 7 quintals per hectare.   

Another novel programme called Rashtriya Krishi Vikas Yojana (RKVY) 

was introduced in 2007-08 to provide flexibilities to State governments 

to reorient their strategies for agricultural development. Under RKVY, 

the state government is implementing schemes on revitalising 

agricultural extension system, Karnataka seed mission and Karnataka 

farm mechanisation mission. To protect the farmers against excessive 

price fall, the Government of Karnataka implements minimum floor 

price scheme for perishable commodities like onion, potato, tomato and 

green chillies, and also for crops like maize, jowar and copra. Apart 

from the usual crop insurance scheme called Rastriya Krishi Bima 

Yojana, Government is implementing Weather Based Crop Insurance 

Scheme to compensate the insured farmers against financial loss 

incurred due to loss in crop yield resulting from adverse weather 

conditions like deficit and excess rainfall. Since its introduction in 

Kharif 2007, about 43,790 farmers have participated and Rs. 5.24 crore 

has been claimed by 35,275 beneficiaries (Government of Karnataka, 

2008).   

Under Macro Management Mode Scheme, several initiatives have been 

undertaken to improve the agricultural production in the State. These 

included renewed watershed development programme, integrated 

nutrient and pest management programme, sugarcane development 

scheme, farm mechanisation programme, state land board and human 

resources development. The indiscriminate use of chemical fertilisers 

and pesticides has deteriorated the soil health and crop ecology. To 

promote organic farming in the State, Government of Karnataka has 

brought out a policy on Organic Farming in 2004. Among others, this 

policy aims at creating organic village/site programme under which an 
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area of 100 ha to be brought under organic cultivation in all the taluks 

of the State; converting State government and State Agricultural 

University farms into organic cultivation and documenting existing and 

developing package practices in organic farming. A State Level Organic 

Mission Empowered Committee has been constituted to plan, 

implement and monitor the organic farming promotional programmes. 

Agricultural Policy 

In 1995, Government of Karnataka had formulated its own “Agricultural 

Policy” for comprehensive development of the sector. Some of the major 

strategies embodied in the policy included irrigation reforms, dry land 

farming, market reforms, investment policy, industrial approach to 

agriculture, lending programme, allied sectors development, exports 

promotion, physical and human infrastructure development and 

institutional mechanism for people participation. During the course of 

time, State government had taken several initiatives to implement the 

strategies envisioned in the policy. These included setting up of 

Karnataka Agricultural Development Finance Company in 1997, 

Karnataka Agricultural Produce Processing and Export Corporation in 

1996, district development plans and so on. Critical review of this policy 

is made in Assadi (1995) and Deshpande and Prachitha (2005).  

Further to boost agricultural development, “Karnataka Agriculture 

Commission” was set up in April 2000. The objective of the Commission 

was to provide new policy directions to face the opportunities and 

challenges emerging from global trade liberalisation and domestic 

economic reforms. Some of the issues on the agenda included bridging 

the gap between potential and actual yields, revitalising agricultural 

research and extension, strengthening input supply system, 
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development of animal husbandry, horticulture and fisheries, marketing 

infrastructure and organic farming.  

The active functioning of “Agricultural Price Commission” to recommend 

prices of agricultural commodities to the State Government is also 

notable aspect of pro-farmers development policies in the State. 

Karnataka was also one the Indian States witnessed spate of farmers’ 

suicide due to distress conditions in agriculture. Besides the 

implementation of Central Government’s Prime Minister rehabilitation 

programme in the distressed districts, State Government on its own had 

set up an expert Committee to recommend the remedial measures 

which helped to arrest the farmers’ suicide considerably (Government of 

Karnataka, 2006).  

Meanwhile, a need was felt among policy makers to frame new 

agricultural policy for Karnataka to provide impetus to agricultural 

growth and enhance farm income. As a result, “Agricultural Policy of 

Karnataka 2006” was brought out in November 2006. The main 

approach of this policy is “farmer centric” which aims at beginning the 

process of development at the farm level. The current Agricultural Policy 

of Karnataka addresses issues related to improving soil health, 

conservation of natural resources particularly land and water, credit 

availability, integrated post harvest management, technology transfer 

(lab to land) at quick pace, achieving 4.5 per cent growth per annum in 

the next decade, reducing regional disparities and demand driven 

technological change.     

With the above background, the present chapter 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. 
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2.2 Rainfall 

Karnataka experiences varying climatic conditions of arid, semi-arid 

and humid. Agricultural production 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 2.1). Though rainfall activities have picked up during 

nineties, but again decelerated 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 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. 
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Table 2.1. 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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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). 

2.3 Irrigation Status 

As over three-fourth of cultivated land falls under dry regions, 

Government of Karnataka has implemented several irrigation 

development programmes particularly in Northern part of the State. 

Though it has helped to augment the irrigation potential over time, yet 

actual utilisation is low. The net irrigated area has increased 

considerably from 9.1 lakhs hectare in 1962-63 to 25.5 lakhs hectare in 

2004-05 (Table 2.2). The gross irrigated area also increased from 10 

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

31.8 lakhs hectare in 2000-01. However, in 2004-05 it has declined 

marginally to 29.6 lakhs hectare. The percentage of gross irrigated area 

to gross cropped area stood at 24.8 in 2004-05. Thus, Karnataka has 

only a quarter of total cultivated area under irrigation when compared 

to all India average of about 42 per cent. There exists huge potential for 

development of dry land farming through appropriate policy mechanism 

for improving livelihoods of farming community. 
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Table 2.2. 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 
(lakhs 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 
(lakhs 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. Though canal water as 

source of irrigation remained almost constant during nineties, but it 

showed 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 
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declined to 16.5 per cent in 2004-05. Wells are the third important 

source of irrigation after tube wells.    

2.4 Land Use Pattern 

Land is an important resource, judicious use of which is necessary to 

sustain the agricultural production. Increasing population pressure and 

resultant demand for food has put this resource 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 
2.3). 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 2.3. Changes in Land Use Pattern 
 

(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-agri.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 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 in 1962-93 which has increased to 114.7 

in 1992-93 and further to 118.5 in 2004-05. 

2.5 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 2.4). 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 2.4. 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  
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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. Thus, 

whatever the technological interventions made to enhance the 

agricultural production and farm income should be applicable to these 

marginal and small holdings also. That is, technology should be scale 

neutral and/or amenable to use across all farm sizes. 

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 2.13 ha in 1990-91 and then 

to 1.63 ha in 2005-06. In line with 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. 

2.6 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 2.5). 
Among food grains, coarse cereals occupy prominent place in the 

cropping pattern. 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. The 

decline in area under food grains is offset by increase in area under 

oilseeds and other crops (which include coconut, arecanut, chillies and 
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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 1962-63 and 2004-05. The share of area under 

rice and wheat has also come down during recent years. 

Table 2.5. Changes in Cropping Pattern in Karnataka 
(Per cent share of GCA) 

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 

Note: * include coconut, arecanut, chillies and coffee 

Source: Statistical Abstracts of Karnataka (various issues), Government of 
Karnataka  
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However, maize, arhar (pigeon pea) and gram have gained in their 

relative area during the study period. Maize occupied about 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. 

Groundnut is one of the traditional crops grown in Karnataka. It is 

cultivated 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 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. 

2.7 Growth in Area, Production and Yield 

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

crops is given in Table 2.6. Growth rate 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 
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Government of India. 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) when compared to pre-green revolution period 

during which growth in production has come from growth in area. 

However, during 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. 

However, the crop-wise analysis of growth rates is more revealing. 

During the pre-green revolution, growth in area for most of crops was 

negative except rice (2.5 per cent), maize (12.0 per cent), ragi (3.5 per 

cent) and arhar (0.7 per cent). 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 called golden period of Karnataka 

agriculture with relatively high growth in production. Though growth in 

area under certain crops has decelerated, remarkable achievements 

have been made on the fronts of production and yield growth. Except 

gram, yield of all other food grain crops have recorded positive growth 

during this period.  
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Table 2.6.Compound Annual Growth Rates of Area, Production and Yield of Major Crops 
(Per cent) 

  1960-61 to 1966-67 1967-68 to 1979-80 1980-81 to 1989-90 1990-91 to 2004-05 
Crop 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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However, exuberance in yield growth did not continue during 1980s. 

Most of the 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 has also registered negative growth 

in area during the later 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 with the 

introduction of Technology Mission of Oilseeds. 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 oilseed crops, 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 2.7. Changes in Input Use 
 
Year Gross 

Area 
Under 
HYVs 
(lakh ha) 

Farm 
Harvest 
Price 
Index of 
All Crops* 

Wholesale 
Price 
Index of 
All Crops* 

Agricultu
ral 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 - 39.6 - - 12.40 27.1 24.6 14.4 1.1 
1972 4.7 70.7+ 44.1 - - 13.19 158.9 43.0 15.5 1.7 
1978 17.8 65.8 72.5 - - 13.98 184.4 89.4 27.2 2.7 
1982 21.2 100.0 100.0 - - 30.30 235.0 70.0 34.4 3.8 
1987 28.8 127.8 122.1 - - 33.60 406.0 107.0 48.5 5.7 
1992 33.1 235.2 245.0 - 46.8 50.60 437.3 108.5 76.6 9.1 
1997 37.0 344.2 386.0 1886 65.4 78.00 588.7 114.5 66.4 8.3 
2003 38.4 404.9 389.0 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  
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In case of cotton, growth in area has declined continuously since 1980s. 

However, it is encouraging to notice 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 periods of post-green revolution and economic reforms. 

2.8 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 for 

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. Analysis of indices 

of farm harvest price and wholesale prices of crops have also been made 

in this section. 

Table 2.8. 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  
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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 2.7). For 

Karnataka, data on HYVs are available for jowar, rice, ragi, maize, bajra 

and wheat. 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 (Table 2.8). Still about 11.7 per cent of rice 

area is under traditional varieties. 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. The per cent area 

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

was 93.1 per cent.  It is clear from the analysis that there exists greater 

scope to increase cereal production in the State by increasing area 

under HYVs of crops like jowar, wheat and rice. 

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 run 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 

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 
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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 

available 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. 

Prices of agricultural commodities provide signal to farmers for making 

crop production decisions. The farm harvest price (FHP), which farmers 

receive at the farm gate has showed increasing trend over time. The 

FHP has increased manifold during 1990s and 2000s when compared 

to the periods of 1970s and 1980s. Similarly, wholesale price index of 

all crops has also increased over time with greater jump in price index 

during 1990s and 2000s.  

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 Governments have attempted 

to increase the flow of agricultural credit through institutional sources 

of lending to tide over the farmers’ crises. 
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Table 2.9. 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  
 

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 2.9). 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. 
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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 has increased in 

recent times with 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 important 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. 

2.9 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 2.10a). The cost share of 

seed was almost constant at 4.5 per cent between 1975-76 and 1982-

83. Then, it declined to about 3.2 per cent in 1992-93 and remained 

almost at the same level during 2000-01. However, in 2004-05 its cost 

share has spurt to 11.6 per cent.  

While per cent cost share of animal labour has declined, the share of 

machine labour has increased over time. The share of pesticides by and 

large, has increased between 1982-83 and 2000-01. However, the share 

of fertilisers in total cost of cultivation has showed declining trend. 

“Others” included land revenue, cesses and taxes, interest on working 

and fixed capital, and depreciation on farm implements and buildings. 
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The cost share of “others” has declined from 11.1 per cent in 1975-76 to 

8.4 per cent in 1992-93 and then to 4.3 per cent in 2004-05. 

Table 2.10a. Trends in Cost Structure of Paddy (Triennium Ending) 
(Per Cent) 

Items 1975-76 1982-83 1992-93 2000-01 2004-05 
Traditional Inputs          
Land 33.5 28.4 31.1 27.5 21.6 
Seed 4.5 4.5 3.2 3.1 11.6 
Manure 3.7 6.8 3.9 4.7 7.0 
Human Labour 21.9 25.8 30.1 31.7 28.6 
Animal Labour 10.6 9.8 7.7 4.8 6.5 
Modern Inputs           
Pesticides 0.6 0.3 2.0 2.8 2.8 
Irrigation 0.2 2.2 2.2 2.2 2.3 
Fertilizers 13.7 10.8 9.3 11.8 9.2 
Machine Labour 0.2 0.6 2.2 6.2 5.9 
Others 11.1 10.9 8.4 5.3 4.3 
Total Cost 100.0 100.0 100.0 100.0 100.0 

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 2.10b). 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 total cost. Animal labour 

accounted for relatively high cost share when compared to that of 

machine labour. Further, cost share of seed has come down marginally 

over time due to operation of State subsidy schemes for distribution of 

seeds to small and marginal farmers. Overall, traditional inputs 

accounted for about three-fourth of total cost. 
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Table 2.10b. Trends in Cost Structure of Jowar (Triennium Ending) 
(Per Cent) 

Items 1972-73 1982-83 1992-93 2000-01 2004-05 
Traditional Inputs           
Land 34.2 25.4 30.0 21.9 18.5 
Seed 3.0 3.3 2.0 2.2 2.1 
Manure 3.0 4.7 2.7 3.4 1.4 
Human Labour 26.9 25.9 24.8 28.9 26.7 
Animal Labour 16.2 16.8 9.9 15.9 25.3 
Modern Inputs           
Pesticides 0.1 0.3 0.8 0.4 0.0 
Irrigation 0.1 0.9 1.1 0.7 0.6 
Fertilizers 1.0 6.4 9.4 9.7 9.1 
Machine Labour 0.2 1.0 2.2 5.6 5.3 
Others 15.3 15.5 17.3 11.3 10.9 
Total Cost 100.0 100.0 100.0 100.0 100.0 

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 2.10c). The cost share 

of pesticides was little over 11 per cent. The share 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 2.10d). 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 labour is found to be low. However, the cost share of 

fertilisers has by and large, increased over time. 
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Table 2.10c. Trends in Cost Structure of Arhar (Triennium Ending) 
(Per Cent) 

Items 1982-83 1992-93 2000-01 2004-05 
Traditional Inputs         
Land 29.1 26.3 22.2 22.1 
Seed 4.9 3.8 3.4 3.0 
Manure 3.5 3.7 3.8 1.6 
Human Labour 25.8 28.2 27.9 21.3 
Animal Labour 12.6 10.8 11.3 16.3 
Modern Inputs         
Pesticides 11.7 11.5 7.0 11.6 
Irrigation 0.0 0.0 0.6 0.1 
Fertilizers 3.1 4.6 7.3 8.7 
Machine Labour 0.0 0.7 4.6 7.1 
Others 9.2 10.3 11.9 8.1 
Total Cost 100.0 100.0 100.0 100.0 

Source: Cost of Cultivation of Principal Crops in India (various issues), 
Ministry of Agriculture, Government of India 

Table 2.10d. Trends in Cost Structure of Groundnut (Triennium Ending) 
(Per Cent) 

Items 1978-79 1982-83 1992-93 2000-01 2004-05 
Traditional Inputs           
Land 18.8 23.0 27.8 19.4 19.5 
Seed 25.9 21.5 22.9 19.4 21.8 
Manure 5.2 5.7 4.8 4.0 3.1 
Human Labour 21.5 21.7 20.8 29.2 19.7 
Animal Labour 14.9 9.7 7.2 9.0 12.5 
Modern Inputs           
Pesticides 0.4 0.2 1.0 0.4 0.6 
Irrigation 0.0 0.3 0.9 1.1 1.8 
Fertilizers 2.3 6.4 4.9 6.3 7.8 
Machine Labour 0.3 0.2 0.3 2.3 4.4 
Others 10.7 11.4 9.5 8.9 8.8 
Total Cost 100.0 100.0 100.0 100.0 100.0 

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 2.10e. 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 with 3.8 per cent in 2004-05. 

Irrigation and fertilisers constituted about 3.8 per cent and 2.4 per 

cent, respectively. 

Table 2.10e. Trends in Cost Structure of Cotton (Triennium Ending) 
(Per Cent) 

Items 1974-75 1982-83 1992-93 2000-01 2004-05 
Traditional Inputs           
Land 30.7 25.6 30.6 20.6 29.5 
Seed 5.0 3.6 5.8 6.3 5.5 
Manure 3.0 2.2 4.1 4.1 2.2 
Human Labour 18.6 27.1 20.5 30.4 25.8 
Animal Labour 14.2 4.7 9.7 11.4 12.5 
Modern Inputs           
Pesticides 6.6 14.0 6.9 6.4 3.8 
Irrigation 0.0 0.1 0.3 0.9 2.4 
Fertilizers 9.4 16.6 9.5 8.7 7.4 
Machine Labour 0.2 2.3 2.0 1.7 3.4 
Others 12.3 3.6 10.5 9.6 7.6 
Total Cost 100.0 100.0 100.0 100.0 100.0 

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.   
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2.10 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 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, Commission fixes effectively only minimum support price for 

25 commodities.    

 Table 2.11 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 during1980-81 to 1989-90. Further, growth in farm harvest 

prices (FHP) has also accelerated for most of commodities during 

eighties. Among all commodities, the increase in growth of FHP was 

relatively high for rice.  
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2.11. 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 MSP 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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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 (MSP) 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 commodities has jumped during this period. 

By and large, growth in MSP was over 7.0 per cent. 

Overall, analysis of growth in various types of nominal prices of 

agricultural commodities indicated that prices showed increasing trend 

during the period of analysis. 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. 

2.11 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 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. 
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Table 2.12. 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 2.12 presents public investment in agriculture and allied sectors 

in Karnataka. In absolute terms, at 1999-00 prices average public 

investment in agriculture was Rs. 8,523 lakhs during 1976-80 and it 

has declined steadily to Rs. 1,941 lakhs in 1991-95. Though there was 

some reversal in 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.  

Table 2.12a. 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 2.12a public investment in agriculture 
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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 observable 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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CHAPTER III 

MEASUREMENT OF GROWTH AND STAGNATION IN CROP 
PRODUCTIVITY 

3.1 Measurement of Total Factor Productivity 

In simple terms, 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 

(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. The properties and difficulties 

in using Divisia index in its original integral form is expounded in 

Hulten (1973). The popularity of Tornqvist-Theil index can be attributed 

to the fact that it is exact for linear homogenous translog production 

function. Such index is called ‘superlative’ by Diewert (1976). Further 
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explanation on theoretical properties and issues in measurement can be 

found be in Diewert (1978, 1980), Christensen (1975), Capalbo and 

Antle (1988) and Coelli et al (2005). 

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. 

In constructing TFP index, chain index is preferred to fixed base index 

(Coelli et al, 2005). Chain index combines annual changes in 

productivity to measure changes in productivity over a period of time. 

Formally, let I(t+1, t) be an index for the period t+1 with base period t. 

This index is applied to time series t=0 to T. Comparison between period 
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t and fixed base 0 is made by following chain indexing of successive 

periods. 

I(0,t) = I(0,1) x I(1,2) x I(2, 3) x………….x I(t-1, t) 

3.2 Data Sources 

In the present study, TFP is estimated taking into account two kinds of 

output and nine inputs. Output index included main product and by-

product. The input index comprises seed, fertiliser, manure, human 

labour, animal labour, machine labour, pesticide, irrigation and land. 

Data on quantity and value of output and inputs were compiled from 

Cost of Cultivation of Principal Crops published by Ministry of 

Agriculture. However, for some inputs only value is available and 

quantity of such inputs is measured through indirect methods.  

Quantity of by-product was generated by using grain-straw ratios given 

by Nirman et al (1982) and Kolay (2007). Machine labour was measured 

as number of four-wheeled tractors. Land was measured as the total 

area under respective crops. Wholesale price index of pesticide and 

electricity consumption in agriculture was used to derive quantity of 

pesticide and irrigation, respectively. Further, to construct aggregate 

(weighted) output, input and TFP index for Karnataka, share of area of 

respective crops in total gross cropped area was used as weights.  

To analyse the determinants of total factor productivity, data on 

government expenditure on research and education, extension and 

farmers training, rural literacy, canal irrigation, rainfall, fertiliser 

consumption and regulated markets were compiled from published 

sources. Combined Finance Accounts published by Comptroller and 

Auditor General of India provides data on expenditure on research, 

education and extension. Information on canal irrigation, fertiliser 
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consumption, regulated markets, rainfall and rural literacy were 

compiled from Statistical Abstract of Karnataka published by 

Directorate of Economics and Statistics, Government of Karnataka. 

3.3 Review of Literature on Measurement of TFP 

Several studies have made attempts to measure productivity growth in 

agricultural sector for many developing countries. A comprehensive 

review of literature pertaining to this subject is available Boris and 

Pinheiro (1993), Kumbhakar (1994), and Coelli and Rao (2003). Boris 

and Pinheiro (1993) have presented a detailed review and critique of 

frontier literature dealing with farm efficiency in developing countries.  

A comprehensive literature on the productivity studies conducted in 

India has been presented by Kumbhakar (1994). Kumbhakar has 

classified the studies on efficiency of Indian farms into three categories. 

Firstly, the parametric studies which used the ordinary least square 

(OLS) method to directly estimate the parameters. A few studies 

reported by Kumbhakar, attempted to model these deviations in terms 

of observable factors like education and experience. In the second 

category of studies profit maximizing behaviour was explicitly taken into 

account by estimating the dual profit function. Here, efficiency was 

modelled as a function of farm characteristics like size of land holding, 

size and form of tenancy, variety of crops, and the degree of 

mechanization. Finally, studies using of frontier methodology to 

measure efficiency in agricultural sector. 

The use of frontier methodology for estimation of efficiency in 

agriculture has gained popularity among researchers over time. Coelli 

and Rao (2003) described that the main reason for increase in the 

studies conducted on efficiency was due to (i) availability of panel data; 

(ii) development of data envelopment analysis (DEA) and stochastic 
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frontier technology (SFA) techniques and, (iii) need to assess the degree 

to which the green revolution has increased the productivity in 

developing countries.    

The major studies which have used data envelopment analysis (DEA) 

method are Coelli and Rao (2003), Coelli, Rao and Battese (1994), 

Ramanathan (2003). These studies have employed Malmquist TFP index 

to measure productivity change and to decompose productivity change 

into technical change and technical efficiency change.  

The studies conducted by Sidhu and Byerlee (1992); Kumar and 

Mruthyunjaya (1992); Kumar and Rosegrant (1994); Rosegrant and 

Evenson (1994); Desai (1994); Evenson et al (1997); Desai and 

Namboodiri (1997); Benhur and Shaik (2003) have used Tornquist–Theil 

index of TFP for measuring productivity growth in Indian agriculture.  

Coelli and Rao (2003) undertook estimation of total factor productivity 

(TFP) growth for agricultural sector over the period of 1980 to 2000, for 

93 countries most of which are the major agricultural producers in the 

world. The analysis presented in the study by Coelli and Rao used the 

DEA technique to calculate Malmquist TFP index numbers. Meanwhile, 

Wiebe et al (2000) analysed total factor productivity across 100 

countries for a period of 1961-97 by using Cobb Douglas production 

function.   

The DEA analysis as defined by Charnes et al (2003) refers to a linear 

programming-based technique for measuring the performance efficiency 

of organizational units which are termed as decision making units 

(DMUs). This technique is used to measure the efficiency with which a 

DMU uses the resources available to produce a set of outputs. The 

comparison of efficiency of DMUs across multiple periods of time can be 
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done using DEA time series analysis. This was implemented in two 

ways viz., Window analysis and Malmquist productivity analysis.    

 Kumbhakar (1994) has used stochastic frontier method to estimate 

economic efficiency of farms in West Bengal. In this paper the author 

has incorporated allocative inefficiency together with technical 

inefficiency in a trans-log production function. The paper describes two 

major advantages of doing so. Firstly, in contrast to frontier studies all 

inputs are not assumed to be exogenous. Moreover, it is not assumed 

that the endogenous inputs are independent of technical inefficiency. 

Secondly, a system of simultaneous equations is used to avoid possible 

bias that might arise due to presence of the endogenous inputs and 

their correlations with technical inefficiency. By including the first order 

conditions of profit maximization in the estimation process it is possible 

to get more efficient parameter estimates. The results of the study 

indicated that the mean level of technical efficiency of farms in West 

Bengal is 75.46 percent while that of the best farm is 85.87 percent 

which is technically efficient. So far as allocative efficiency is concerned 

the majority of the farms are found to be under-users of the 

endogenous inputs, viz., fertilizer, manure, human and bullock labour.  

Mukherjee and Yoshimi (2003) analysed productivity growth in Indian 

agriculture by using Tornqvist-Theil index. Authors explore total factor 

productivity (TFP) across fourteen major agricultural states of India. The 

paper reports that after grouping the various states on the basis of their 

productivity performance, it was found that the high-performing states 

show a gradual movement towards a trend, whereas the low performing 

states show more volatility. In their paper they have used Tornqvist-

Theil approximation of Divisia indices for TFP index, which is the ratio 

of total output to total input. On methodology, paper argued that 

Divisia indices are best approximation to capture the effects of 
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unaccounted inputs in agriculture such as irrigation, electricity, 

research and development.  Further, study results indicated that 

beyond 1980s the country could not sustain the high rate of TFP 

growth. Mainly due to the introduction of Green Revolution technology 

the TFP growth of the country accelerated from the early 1970s to the 

late 1980s. During the period of 1973 to 1980 the trend growth rate 

was 1.45 percent which rose to 2.33 percent in the 1980s. However, 

from the late 1980s onwards, there has been a decline in the rate of TFP 

growth with only 1.21 percent from 1989 to 1993.  

The state-wise analysis of TFP by Mukherjee and Yoshimi (2003) 

described that there is a wide variation in the TFP growth across 

different regions of India. Some states have had better agricultural 

performance in comparison to Haryana, Punjab and West Bengal. These 

states had the highest growth rates in the initial period. The state-wise 

analysis of TFP growth during 1973 to 1980 showed that Punjab and 

Haryana are the best performing states. During the second period 

comprising 1980 to 1998, all the states except Gujarat, Maharashtra 

and Kerala experienced better TFP performance. 

Kalirajan and Shand (2001) have tested two-fold hypotheses on farm 

efficiency measurement in India. The analysis showed that there was an 

improvement in the technical and allocative efficiencies over the period 

of the study and suggested that a Bayesian learning-by-doing process 

was at work. Another significant result was that the efficiencies were 

initially remained at higher levels for irrigated than for non-irrigated 

farmers. This according to the authors was consistent with a priori 

expectations based in the intra-firm diffusion theory that decision 

making was more difficult under non-irrigated conditions because of the 

latter’s higher level of risk and uncertainty.  
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The contribution of productivity growth in total output growth, sources 
of productivity growth and returns to public investment have been 

analysed for Indian agriculture/crop sector as a whole (Rosegrant and 

Evenson, 1992, 1995; Dholakia and Dholakia, 1993; Evenson et al, 

1999; Desai, 1994; Desai and Namboodiri, 1997). At crop level, the 

sources of productivity growth for rice, wheat and sorghum have also 

been extensively analysed and discussed in literature on agricultural 

productivity in India (Sidhu and Byerlee, 1992; Kumar and 

Mruthyunjaya, 1992; Kumar and Rosegrant, 1994; Benhur and Shaik, 

2003). The sector-wide studies (Rosegrant and Evenson, 1992, 1995; 

Dholakia and Dholakia, 1993; Evenson et al, 1999, Desai, 1994; Desai 

and Namboodiri, 1997). Overall, these studies have found that the 

contribution of TFP in the growth of agriculture/crop sector ranged 

between 38 to 75 per cent.  However, difference in the estimated relative 

contribution of TFP was attributed to differences in input coverage, 

exclusion of allied sector, and time period under consideration as these 

studies also highlighted that contribution of TFP in post-green 

revolution is much higher than the earlier period.  

A detailed study carried out at International Food Policy Research 

Institute (IFPRI) by Rosegrant and Evenson (1992 and 1995) Evenson et 

al (1999) highlighted that India’s agriculture has realised substantial 

gains in productivity and virtually all 271 districts of 13 states in India 

have seen growth in total factor productivity. The growth in TFP 

contributed 1.1 to 1.3 per cent per year to crop output growth in India 

during 1956 to 1987 and almost 40 per cent of TFP growth is explained 

by alone public agricultural research.  The paper rejects the well argued 

hypothesis that contributions of research, extension irrigation and 

infrastructure to TFP growth has declined over time. Moreover, it was 

stated that the rates of return to public agricultural research are high 
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and expanding public investment in research and extension would lead 

to even greater gains. The study found that during 1977-87, the period 

when the results in regions that adopted high-yielding varieties early 

could be expected to taper off, i.e., TFP growth was 50 per cent higher 

than before the Green Revolution and 17 per cent higher than in the 

early years of the Green Revolution. The paper further argued that to 

stimulate further TFP growth in agriculture, barriers to technology 

transfer should be removed and private agricultural research need to be 

encouraged as it shows that when India was more open to foreign 

technology during 1966-75, private research contributed 22 per cent of 

TFP growth as compared to that of 10 per cent under more or less 

restrictive phase experienced during 1956-87.   

Kumar and Rosegrant (1994) confirmed the findings of IFPRI study.  

The study found that southern and northern regions witnessed 

significant growth in TFP and public investment in research, extension, 

education and infrastructure like road, regulated market were major 

drivers of TPF growth. Report of the Expert Committee (1993) also 

clearly indicated the important roles played by these factors in rising 

agricultural productivity.  

Meanwhile, Trivedi and Sharma (2006) have estimated technical 

efficiency and TFP for agricultural sector of Maharashtra using a DEA 

Malmquist productivity index analysis.  The paper has covered 20 major 

crops for 33 districts for the time period of 1968-69 to 1997-98.  The 

main findings of the paper included that the technical efficiency level for 

the state as a whole and districts were quite low and economic 

efficiency remained almost unity.  Besides, stark inter-district 

differences in the levels of technical efficiency, average TFP growth in all 

the districts found to be negative.  However, the paper also highlighted 
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that the trend in productivity which witnessed a rising trend till early 

1980s, has absolutely tapered off since then. 

A study by Benhur and Shaik (2003) focused on Indian state level 

sorghum productivity measurement. The paper estimates 

nonparametric linear programming productivity of sorghum for the 

period 1970-71 to 2000-01. Their paper explained that the growth in 

productivity varied across the sorghum growing states of the country. 

The paper estimated aggregate output and five inputs Tornqvist-Theil 

quantity indices for eight sorghum producing states in India. The 

results of non-parametric productivity measure indicate that 

Maharashtra state could capitalize on sorghum productivity gains but 

in states like Rajasthan the progress was sporadic.   

Desai and Namboodiri (1997) contended that determinants technical 

change in Indian agriculture has not been adequately probed and a 

scant attention is given on understanding nature of technical change, 

its measurement and contribution to agricultural growth. Taking into 

account both price and non-price factors, the paper has attempted to 

understand the process of change in TFP in agriculture for the period of 

1966-67 to 1989-90. The main finding of the study was technical 

change was superior strategy to both extensive and intensive farming. 

Agricultural research and extension alone contributed more than 86 per 

cent of variation in TFP growth, current under investment in R&D must 

be corrected at priority base. The Tornquist-Theil index of TFP derived 

by Diewert (1976) is most suitable more Indian situation as the 

measurement allows technical change to be embodied in new inputs 

and services, non-neutral as well as neutral in factor rewards and 

existence of imperfect markets. TFP is most influenced by government 

expenditure on R&D, followed by liberal tenancy regulation, rural 

literacy, land  redistribution through existing ceilings, rural roads, 
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marketing and banking infrastructure, and balanced use of fertilisers 

combined with efficiently managed canal irrigation in that order of 

importance. Relative farm prices have deleterious ramifications to 

technical change process.  

Dholakia and Dholakia (1993) have attempted to examine source of 

growth of Indian agriculture over three distinct phases using the growth 

accounting framework for the period of 1950-51 to 1988-89. The paper 

found that the growth in TFP is mainly responsible for higher growth in 

Indian agricultural sector in post green-revolution phase. The 

contribution of TFP growth to agricultural growth during modernisation 

phase (1980-81 to 1988-89) was found to be quite high (75.2 per cent) 

as compared to that of post-green revolution phase (48.48 per cent) and 

pre-green revolution period (24.59 per cent). Moreover, the paper also 

highlights the role of modern inputs in Indian agriculture, which is 

mainly driving force in stepping up the rate of resource utilisation and 

thereby accelerating TFP growth in agricultural sector particularly in 

1980s.  

Meanwhile, Murgai (2005) argued that total factor productivity (TFP) 

growth, as measured by the conventional growth accounting approach 

have contributed little to economic growth during the Green Revolution 

in the Indian Punjab.  Murgai (2005) provides district-level estimates of 

the contribution of technical change to output growth for the 

agricultural sector in the Indian Punjab from 1960 to 1993.  The paper 

points out that productivity growth was surprisingly low during the 

green revolution years, when modem hybrid seed varieties were 

adopted, and increased in later years, after adoption was essentially 

complete. The paper proposed three reasons for this pattern. First, the 

standard measure of total factor productivity (TFP) overstates the 

contribution by capital to output growth at the expense of the 
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productivity residual. The green revolution technologies increased the 

elasticity of output response to capital inputs, a factor that is excluded 

from the measure of TFP growth. Second, overstating the capital 

contribution during the green revolution is exacerbated by 

indivisibilities in capital inputs. Third, productivity growth did not come 

from the adoption of modern varieties alone. Improved resource 

management and public investment in infrastructure were also 

responsible for raising productivity. In other words, the paper argues 

that 'productivity paradox' arises because of a fundamental problem 

with conventional measures of TFP growth. When technical change is 

not Hicks-neutral, it is impossible to separate the contribution of 

technical change from that of factor accumulation. Simple exercises to 

assess the magnitudes involved in the Punjab case show that the bias 

in conventional TFP estimates is severe: 'corrected' measures of 

productivity growth are between 100 and 200% higher per year during 

the Green Revolution. 

Shanmugam and Soundararajan (2008) have attempted to identify the 

source of agricultural output growth in 15 major states of India for the 

period 1994-95 to 2003-04. The paper has used random coefficients 

stochastic frontier production function model to estimate contribution 

of input growth, technical progress and technical efficiency. Results of 

the study indicate that the efficiency has declined over time for all the 

states and the average technical efficiency is only 72 percent. Further, 

the study highlighted that in most of the states, growth was only due to 

higher inputs.  Investment in extension services along with sustained 

investment in agricultural research and development, and 

infrastructure is the need of the hour. West Bengal is the most efficient 

state in applying labour and fertilizer inputs and also has a very high 
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overall efficiency. This can be linked to the successful land reform 

policies of the state. 

Overall, literatures available on productivity growth in Indian 

agriculture are diverse and have used both growth accounting/index 

method and econometric techniques for measurement of total factor 

productivity. Broadly these studies concluded that the productivity 

growth in Indian agriculture has stagnated and/or declined over time.    
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CHAPTER IV 

TRENDS AND PATTERN IN PRODUCTION AND 
PRODUCITIVITY: DISTRICT LEVEL ANALYSIS 

4.1 Background 

As on 2007, Karnataka was geographically divided into 27 

administrative districts. Inter and intra district variations exist in terms 

of diversity as well as disparity. While diversity in natural resources is 

manifested in terms of climate, soil type, forests, rivers and minerals, 

disparity is exhibited in terms of socio-economic characteristics like 

literacy, unemployment, health, industrial concentration and so on. In 

general, Northern part of Karnataka is characterised as backward 

region and Southern part as developed region. The Government of 

Karnataka has taken several developmental measures since the re-

organisation of the Sate in 1956 to improve the economic prosperity in 

the Northern region. 

Among others, backwardness of the Northern Karnataka can be related 

to poor development of agriculture in that region. Most of the Northern 

Karnataka districts fall under dry climatic zone receiving low average 

annual rainfall of less than 600 mm (Government of Karnataka, 2000). 

Occurrence of drought is frequent, which often leads to colossal crop 

losses. In accordance with differential rainfall pattern, the cropping 

pattern also changes across the regions. While rainfed coarse cereals, 

pulses and oilseeds are predominantly cultivated in northern districts, 

irrigated crops like rice, ragi, oilseeds and sugarcane are grown in 

southern districts. 
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In this section, an attempt has been made to analyse the growth in crop 

production and input use by districts. The period of analysis pertains to 

1990-91 to 2004-05. The analysis has been restricted to only those 

districts for which data and other relevant information are available.     

4.2 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 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 4.1). 

Jowar is predominantly cultivated in Northern parts 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). Meanwhile, ragi 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.  

 

 



55 
 

Table 4.1. 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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Among pulses, gram and tur occupy prominent positions in Northern 

Parts. 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. 

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 4.1a 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 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.  
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Table 4.1a. 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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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. 

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 4.1b 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 across most of the districts. 

Only Bellary, Bidar, Gulbarga and Uttara Kannda have registered 

positive growth in yield. 
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Table 4.1b. 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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During 1990-91 to 1999-00, except Gulbarga other districts have 

registered negative growth rates in area under jowar. But, 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. 

Compound annual growth in area, production and yield of maize is 

presented in Table 4.1c. 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. 
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Table 4.1c. 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 4.1d. 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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Table 4.1d 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.  

Growth in 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 4.1e). Exceptional are 

Chamrajnagar and Chitradurga districts which have registered positive 
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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 at 10.7 per cent in Gulbarga 

during this period. On the whole, majority of the districts have showed 

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 (Pigeon pea) 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 4.1f. 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). 
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Table 4.1e. 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 4.1f. 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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There is an improvement in growth in area under tur across the 

districts during 2000-01 to 2004-05 when compared to 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 gram, by and large has performed 

better than the Kharif pulse tur during the period under study. 

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 4.1g). 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. 

Decline in growth in area under groundnut was by and large, pervasive 

in most of the districts during 1990-91 to 1999-00. Kodagu and Bidar 

have registered sharp decline in area growth at -28.7 per cent and -12.2 

per cent, respectively. Further, only a few districts registered positive 

growth in production. As far as growth in yield was concerned, major 
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groundnut producing districts showed positive growth during this 

period. However, situation has changed during 2000-01 to 2004-05 

with most of the districts showing negative growth in yield. With a few 

exceptions, other districts have registered negative growth rates in area 

and production during this period. 

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 4.1h). 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. 



69 
 

Table 4.1g. 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 4.1h. 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 4.1i. 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 4.1i. Cotton is also a traditional crop 

predominantly cultivated in some selected pockets of both northern and 

southern Karnataka. 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 profitability of cotton production and thus putting the 

farmers in distress. 
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Table 4.1j. 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 4.1j 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. 

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. 

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. 
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4.3 Growth in Inputs Use 

Table 4.2. Districtwise Compound Annual Growth Rates in Inputs Use (%): 
1990-91 to 2004-05 
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    
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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 4.2). 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 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.  

Overall, the analysis of growth in inputs use indicates that 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.       
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CHAPTER V 

DETERMINANTS OF PRODUCTIVITY STAGNATION OF MAJOR 
AGRICULTURAL CROPS 

5.1 Background 

As it is evident from the growth analysis presented in the previous 

chapters, growth in productivity (yield) of most of the crops has declined 

after 1990s. The falling growth in yield has serious implications for 

improving farm income and livelihoods at micro level and sustaining 

food production at national level. Agricultural technology introduced 

during 1960s in the form of “new seed cum fertiliser with irrigation” has 

helped to increase the output growth. Initially, this new technology was 

concentrated only in resource endowed regions of north western India 

and some pockets of southern India. After 1980s, other regions of 

eastern, central, western and southern India have experienced the 

spread of the new technology, which was reflected in the acceleration of 

output growth in those regions (Bhalla and Singh, 1997 and 2009).    

But, after 1990s agricultural output growth has decelerated sharply 

across the states. Among others, decline in public investment in 

agriculture, poor rural infrastructure and weak market linkages were 

attributed to growth deceleration. The excessive use of inputs to 

augment output has increased over time, which is posing serious threat 

to economic viability and sustainability of agricultural production 

(Kumar et al, 2004). It is important to maintain and judiciously utilise 

natural resource like ground water for future production. 

The analysis of partial productivity measure such as output produced 

per unit of input is of limited use for analysing changes in total 
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productivity. Thus, economists have increasingly used the concept of 

Total Factor Productivity (TFP) to capture overall productivity change, 

which is defined by a shift in the production function. The present 

chapter discusses trends, growth and determinants of total factor 

productivity in Karnataka agriculture. Analysis of trends and growth in 

TFP has been carried out for 10 major crops for which detailed cost of 

cultivation data are available.  

5.2 Growth in Output, Input and TFP Index 

Average annual growth in output, input and TFP index for major ten 

crops across different periods is presented in Table 5.1. The period of 

analysis for different crops is dictated by the availability of data on 

inputs and output from the cost of cultivation study. It can be observed 

from the table that 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 seventies and early 2000s. During 1971-72 

to 2004-05 annual growth in TFP was 1.87 per cent, which contributed 
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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 5.1. 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 5.1. 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 splendid 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 



81 
 

has registered positive growth rates of 8.48 and 9.85 per cent, 

respectively. Overall, growth 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 the contribution of 72.73 per cent.  
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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. 

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). 

5.3 Trends in TFP Index of Important Crops 

Trend in TFP index of paddy is presented in Figure 5.1. Barring early 

seventies and mid-eighties, TFP index showed stagnating trend. The 

upward movement of TFP index during mid-eighties might be due to 

spread of new seed cum fertiliser technology during these years. 

However, after the initial years of technological gains, productivity of 

paddy started showing stagnating trend. The movement in TFP index 

was almost flat during 1990s indicating stagnation in productivity. 

However, there is some improvement in trend during early 2000s.  
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TFP index of jowar showed fluctuating trend over time (Figure 5.2). TFP 

registered upward movement during 1970s. The 1980s witnessed wide 

fluctuations in trend and thereafter it showed sharp declining 

movement till late nineties. In early 2000s, it depicted again fluctuating 

trend. The fluctuating trend in TFP of jowar might be attributed to 

fluctuating weather conditions. 

Figure 5.1. Trend in TFP Index of Paddy 
 
 
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         

Figure 5.2. Trend in TFP Index of Jowar 
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Figure 5.3. Trend in TFP Index of Maize 
 
 
         
         
         
         
         
         
         
         
         
         
         
         
 
 

 
Figure 5.4. Trend in TFP Index of Ragi 

 
 
         
         
         
         
         
         
         
         
         
         
         
         
         
         
        
         

Figure 5.5. Trend in TFP Index of Arhar 
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Figure 5.6. Trend in TFP Index of Groundnut 
 
 
         
         
         
         
         
         
         
         
         
         
         
         
 
 

 
Figure 5.7. Trend in TFP Index of Sunflower 

 
 
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        

 
Figure 5.8. Trend in TFP Index of Safflower 
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Figure 5.9. Trend in TFP Index of Cotton 
        

 
 
        
        
        
        
        
        
        
        
        
 
 
 
 
 
  

Figure 5.10. Trend in TFP Index of Sugarcane 
 
 
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         

The period of TFP analysis for maize pertains to 1997-98 to 2004-05. 

TFP index showed increasing trend till 2000-01 (Figure 5.3). 
Thereafter, it declined continuously till 2003-04 and showed upward 

trend during recent year. Trend in TFP index of ragi is presented in 

Figure 5.4. TFP showed a secular declining trend from 1984-85 to 

1987-88 and thereafter it remained flat till 1998-99. It is quite 

surprising to note that technical change was stagnant throughout late 

eighties to nineties. There was some improvement in trend during early 

2000s, but it fell again during recent years. Overall, trend in TFP index 
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showed stagnation in technological advancement in the production of 

ragi during 1980s and 1990s. 

Except early 1990s and 2000s, TFP index of arhar has showed gradual 

declining trend during other years (Figure 5.5). Falling trend was 

sharper during 1990s than 1980s. Overall, TFP index of arhar does not 

show much fluctuation, but secular declining trend.  

Meanwhile, trend in TFP of groundnut was marked with wide 

fluctuations (Figure 5.6). By and large, TFP showed upward trend from 

mid-seventies to eighties. Thereafter, it declined sharply till late 1990s. 

Technology Mission on Oilseeds (TMO) seemed to have played an 

important role in improving the productivity growth during eighties. 

But, surprisingly productivity enhancement introduced through TMO 

did not sustain after1990s. A similar trend can also be observed in TFP 

index of sunflower (Figure 5.7). Trend in TFP of sunflower has declined 

gradually from 1984-85 to 1987-88. Thereafter, the index remained 

almost flat till 1999-00. During early 2000s, the index showed drastic 

declining trend. Over all, the analysis of TFP of sunflower indicated that 

productivity was stagnant from late-eighties to nineties and thereafter it 

declined drastically. 

On the contrary, safflower has showed by and large, upward trend in 

TFP from 1987-88 to 1993-94 (Figure 5.8). With a break in trend in 

1994-95, the index showed strong increasing trend till the recent year. 

The movement in trend during the latter period was stronger than that 

of the previous period. As a matter of fact, Karnataka is the second 

largest state after Maharashtra in the production of safflower. 

Favourable policy environment of the State government has helped to 

adopt production enhancing technologies by the farmers. 
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Trend in TFP index of cotton showed fluctuating trend (Figure 5.9). TFP 

index has showed increasing trend from 1974-75 to 1983-84 and 

thereafter it declined drastically till 1986-87. The index remained flat 

indicating stagnation in productivity from 1988-89 to 1996-97. 

However, since early 2000s the TFP index showed upward trend. 

Overall, productivity was stagnant from late eighties to 1990s. 

Meanwhile, TFP index of sugarcane showed by and large, upward 

movement till 1986-87 (Figure 5.10). Thereafter, the index showed 

drastic declining trend till 1994-95 and then it remained almost flat 

indicating stagnancy in technological advancement in the production of 

sugarcane. It implies that whatever the technological gains achieved 

during early eighties could not be sustained during 1990s and early 

2000s. 

The crop-wise trend analysis of TFP broadly indicates that there is 

technological stagnation in Karnataka agriculture. It is a serious issue 

for policy makers, researchers and extension specialists to break the log 

jam of productivity stagnation that crop sector suffers. Resurgence in 

crop production need to be brought in through increased flows of 

investment in research and technology in the sector.       

5.4 Determinants of Stagnation in Productivity 

In this section, an attempt has been made to analyse the determinants 

of crop productivity in Karnataka. The analysis has been carried out at 

the state level by aggregating the crop-wise TFP index using area share 

as weights. To examine the determinants of TFP, a multiple regression 

technique in double log functional form was carried out.  

 



89 
 

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 

Table 5.2. 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       
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The estimated regression results are presented in Table 5.2. 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 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. 
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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. 
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CHAPTER VI 

SUMMARY AND CONCLUSIONS 

6.1 Introduction 

Growth and structure of Karnataka economy has undergone dramatic 

changes with new policy environment introduced since 1990s. The 

State economy has registered an impressive average annual growth rate 

of over 7.0 per cent during 1999-00 to 2007-08. The major source of 

this high growth has largely come from booming services (tertiary) 

sector. Structure of the economy has changed over time with the 

dominance of tertiary sector. The share of agriculture and allied sector 

in Gross State Income at 1999-00 prices has declined from 30.8 per 

cent in 1999-00 to 16.4 per cent in 2008-09. 

The growth performance of agricultural sector in Karnataka is quite 

varied. In absolute terms, GSDP from agriculture and allied sector at 

1999-00 prices has continuously declined from Rs. 31,154 crores in 

1999-00 to Rs. 20,784 crores in 2003-04. It has slowly picked up to 

reach only Rs. 30,330 crores in 2007-08.  The average annual growth 

worked out during this period was meagre at 0.5 per cent. One of the 

reasons attributed to the poor performance of agriculture was the 

decline in public investment during 1980s and 1990s. 

In fact, public investment made during 1960s and 1970s in agricultural 

research, education and training, irrigation and other infrastructures 

has played an important role in increasing food production. Remarkable 

growth in agriculture during 1980s has set complacency among policy 

planners which led to diversion of resources for promoting growth in 

non-agricultural sector. The reduction in public investment had affected 
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the growth in agriculture during 1990s. In Karnataka, growth in 

government expenditure on agricultural research and education was 

15.8 per cent in 1970s, declined to 6.8 per cent in 1980s and further 

down to 4.7 per cent in 1990s. 

New technology particularly improved varieties/hybrids of crops 

warranted heavy use of chemical fertilisers and pesticides in addition to 

irrigation water. Both the Central and State government policies also 

favoured indiscriminate use of resources through subsidies and under-

pricing of inputs. Consequently, the fertility of soil has started 

deteriorating and, more pests and diseases have emerged. This 

combined with lack of breakthrough in promising agricultural 

technologies in recent decades have led to stagnation in agricultural 

productivity. Under this context, the present study attempted to analyse 

the determinants of productivity stagnation in Karnataka agriculture.  

The specific objectives of the study are as follows. 

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

important crops across the districts and State 

2. To study the regional variations in productivity of important 

crops (specifically bringing out the districts with differentiated 

growth behaviour) and map out the regions with acute stagnation 

3. To trace the determinants for changes in productivity and 

stagnation in important crops, and 

4. To suggest district level interventions to overcome the problems 

of stagnation 
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The study uses secondary data published from various sources such as 

Statistical Abstract of Karnataka, Karnataka Agriculture: A Profile, 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 Karnataka agricultural sector. Tornqvist-

Theil index is used to construct aggregate output index and aggregate 

input index for ten major crops. Output index included main product 

and by-product. The input index comprised seed, fertiliser, manure, 

human labour, animal labour, machine labour, pesticide, irrigation and 

land. 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. 

6.2 Summary of Main Findings 

6.2.1. Recent Developments in Karnataka Agriculture 

Rainfall 

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. 
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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. 

Karnataka is one of the drought prone states in the country and 

incidence drought is very frequent. The variability of rainfall ranged 

from 16.5 per cent in Uttara Kannada to 31.5 per cent in Shimoga. High 

variability in rainfall affects the decisions that farmers make on 

cropping pattern, marketing and storage. 

Irrigation Status 

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. 
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Land Use Pattern 

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. 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. 

Structure of Land Holdings 

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 
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and small farmers practise intensive cultivation of crops when 

compared to medium and large farmers. 

Changes in Cropping Pattern 

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. In fact, 

jowar and small millets have lost their area by over 50 and 80 per cent, 

respectively between 1962-63 and 2004-05. 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. 

The per cent area under groundnut has declined sharply since 2000s 

due to persistent drought like conditions 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. 
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Growth in Area, Production and Yield 

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. Exuberance in production and yield growth did not 

continue during 1980s. Most of the crops have registered negative 

growth rates during post-green revolution period. However, some 

reversal in growth in yield of rice, ragi, arhar and gram was evident 

during economic reforms period. 

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. Area 

under tobacco has also showed high growth rate during recent period. 
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Changes in Input Use 

For Karnataka, consistent data on area under high yielding varieties are 

available for jowar, rice, ragi, maize, bajra and wheat. 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. 

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 found to be 67.7 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. 

Meanwhile, 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 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. 
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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. 

Changing Cost Structure of Principal Crops 

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 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. Animal labour accounted for 

relatively high cost share when compared to that of machine labour. 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. Among traditional inputs, 

land and human labour accounted for 50 per cent. Pesticides and 

fertilisers accounted for 3.8 per cent and 2.4 per cent, respectively in 

2004-05. 
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Trends in Agricultural Prices 

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 improve the terms of trade in 

favour of agriculture. 

Public Investment in Agriculture 

At 1999-00 prices average public investment in agriculture was Rs. 

8,523 lakhs during 1976-80. It has declined steadily to Rs. 1,941 lakhs 

in 1991-95. Though there was some reversal in 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. 

6.2.2 District Level Analysis of Agricultural Production and 
Productivity 

Growth in Area, Production and Yield 

Analysis of distribution of area under principal crops revealed that rice 

is grown in almost all the districts 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). Of the total area under jowar, 
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Gulbarga, Bijapur, Belgaum, Raichur and Bagalkot accounted for over 

60 per cent. Maize is becoming popular among farmers. Barring 

Dakshina Kannada and Udupi, it is cultivated in other districts. Ragi 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. 

Gulbarga accounted for bulk of the area under gram (28.23 per cent) 

and tur (64.13 per cent). In case of groundnut, Chitradurga accounted 

for the highest share of 17.48 per cent. Bijapur emerged to be 

prominent district growing sunflower occupying 23.53 per cent of total 

area in the State. Cotton occupied a predominant place in districts like 

Dharwad (18.66 per cent), Haveri (13.83 per cent) and Mysore (12.34 

per cent). Of the total area under sugarcane, Belgaum accounted for the 

major share of 39.64 per cent. 

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 
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Karnataka in recent years. All the districts except Bangalore (Urban), 

Bijapur, Bagalkot, Dharwad, Gadag and Raichur 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. 

Growth in area under ragi was negative in most of the districts during 

1990-91 to 2004-05. Growth in production was also negative across 

most of the districts. 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. 

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 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 
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area. Most of the districts have also shown negative growth in 

production and yield. 

Growth in Inputs Use 

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. 

6.2.3. Total Factor Productivity Growth and its Determinants 

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 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 found to be 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 
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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 rgai 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 i.e., 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. 
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Analysis of trends in TFP index of paddy through graphical presentation 

showed that curve was almost flat during 1990s indicating stagnation 

in productivity. However, there is some improvement in trend during 

early 2000s. In case of jowar, trend in TFP witnessed wide fluctuations 

during eighties and thereafter it showed sharp declining movement till 

late nineties. In early 2000s, it depicted again fluctuating trend. TFP 

index of maize showed increasing trend from 1997-98 to 2000-01 and 

then it declined continuously till 2003-04. Similarly, trend in TFP index 

showed stagnation in technological advancement in the production of 

ragi during 1980s and 1990s. 

Except early 1990s and 2000s, TFP index of arhar has showed gradual 

declining trend. In case of groundnut, trend in TFP was marked with 

wide fluctuations. It showed upward trend from mid-seventies to 

eighties and thereafter, it declined sharply till late 1990s. A similar 

trend could also be observed in TFP index of sunflower. 

TFP of cotton has showed increasing trend from 1974-75 to 1983-84 

and then, it declined drastically till 1986-87. The index remained flat 

indicating stagnation in productivity from 1988-89 to 1996-97. 

Similarly, TFP index of sugarcane showed by and large, upward 

movement till 1986-87. The index showed drastic declining trend till 

1994-95 and then it remained almost flat. It implies that the extent of 

technological gains achieved during early eighties could not be 

sustained during 1990s and early 2000s. 

To analyse determinants of TFP, multiple regression analysis was 

carried out. Results indicated that that government expenditure on 

research, education and 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 
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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. 

6.3. Conclusions 

Based on the analysis of data and summary of results presented above, 

the following general conclusions have been drawn. 

(i) Despite efforts taken by various Departments of both Central and 

State Governments, development of irrigation facilities remains at 

low level.  

(ii) Analysis of land use pattern revealed that there has been 

increasing diversion of land from cultivable waste, and permanent 

pasture and other grazing land to non-agricultural uses. 

(iii) There is marked shift in cropped area from cereals to pulses, 

oilseeds and high value crops like vegetables and plantation 

crops. Growth analysis also reinforces 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 periods of post-green revolution 

and economic reforms. 

(iv) Area under HYVs of important crops like jowar, rice and wheat is 

low indicating that technology has not spread evenly across crops 

and also across regions/districts. 

(v) Number of machineries like tractors and pump sets (indicators of 

mechanisation) and consumption of fertilisers has increased over 
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time. However, on per hectare of gross cropped area basis their 

extent of use was low against all India average. 

(vi) Growth in public investment had declined to -13.5 per cent and -

3.0 per cent during eighties and nineties, respectively. However, 

there was some reversal during 2000-01 to 2008-09. 

(vii) District level analysis of growth in major crops showed 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 across districts. 

(viii) During 1974-75 to 2004-05, input and output indices of crop 

sector have registered annual growth rate of 0.85 and 1.34 per 

cent, respectively. TFP has risen only at 0.49 per cent per annum 

with contribution of about 36.53 per cent to total output growth. 

Most of crops have registered deceleration in productivity growth 

during nineties. 

(ix) Analysis of determinants of TFP indicated that government 

expenditure on research, education and extension, canal 

irrigation, rainfall, balanced use of fertilisers and markets were 

found to be the important drivers of productivity growth in 

Karnataka agriculture. 
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6.4. Policy Recommendations 

(i) 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. 

(ii) 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. 

(iii) As area under HYVs has not yet saturated, concerted efforts 

should be made to spread this technology hitherto neglected 

crops and regions/districts. This will go a long way in 

increasing crop production in the State.  

(iv) 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. 

(v) 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 
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farmers who receive subsidy on any agricultural 

inputs/machinery.    

(vi) As Karnataka experiences varying agro-climatic conditions, 

natural resources and irrigation facilities, prioritisation of 

extension activities should be undertaken at the district level. 

(vii) 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 conducive policy 

environment. 
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