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Chapter One 

INTRODUCTION 

Agriculture is the largest sector in the Indian economy 

in terms of its contribution to the national income. Agricultural 

policy in India has been evolved keeping in view the objective of 

increasing food production to meet the demand of the growing 

population. The use of inorganic fertilizers was the first break 

through in the process of increasing agricultural production, and 

then came the introduction of the high yield variety seeds during 

the sixties. 

The objective of increased agricultural production can 

be achieved by following strategies emphasizing on extensive 

approach or intensive approach. The extensive approach depends 

on increasing the area under cultivation and the intensive 

approach depends on increasing the productivity from the given 

area. However, the scope of bringing more area under cultivation 

is very limited because of the existing land use pattern. So, the 

next alternative is to increase productivity, which can be 

achieved through changes in the cultural practices such as 

utilization of irrigation facilities, extending area under high­

yielding varieties and applying higher doses of fertilizers. 

Though yield realized from high-yielding varieties is high it is 

achieved with a high level of fert.ilizer application and proper 

water management. In the multiple cropping system, the plants 



exhaust the nutrients in the soil which need to be replenished 

through fresh application of fertilizers. Thus, the use of 

fertilizers in crop production plays an important role in the 

strategy for increased agricultural production. From the farmer's 

point of view, fertilizer use is a means to increase income 

through more efficient production process. Apart from increasing 

the income, for a given level of investment he would like to 

maximize his profits. The farmer has the choice to substi t'ute 
' 

technical inputs such as fertilizer and HYV seeds for land, and 

capital for labour. The profit (difference between the gross 

revenue and cost) can be symbolically represented as 

n = y * p - I * p' ( 1) 

where, 'x' is the profit, 'y' is the output quantity 

?p' is the output price, 'I' is theinput quantity, "p' "is the 

input prices. 

In a situation of profit maximization the level of 
I 

fert1lizer application will depend on the fertilizer response 

function and the prices of inputs and output;;.The input levels 

would be chosen such that the marginal cost equals the marginal 

revenue. If the output price increases relative to the price of 

fertilizers, the response being the same, the, fa.rmers would 

demand more fertilizer. Similarly,_ relative price remaining the 

same, higher the fertilizer response, greater will be the optimal 

dosage,of fertilizer. Thus given the equation (1), the farmeT 

would choose the mode of production depending upon the values of 

.the parameters. Therefore, the demand for an input would depend 

6n the input prices, output prices and the level of output. 
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D = f( P(l),P{2),---,P(n),Y) 

where, P(i),(i=1,2, ... n) represent prices of inputs and 

outputs and Y is the level of output. 

The factors influencing fertilizer consumption are 

usually identified by estimating some variant of a functional 

relationship between fertilizer consumption and explanatory 

var,iables such as prices· of crops, prices of fertilizer, level of 

irrigation, cropping pattern, seed varieties, etc. 

The level of fertilizer application is dependent on a 

number of factors such as water availability, variety of seed, 

crop price, fertilizer price and credit.availability. Among these 

different variables, level of irrigation and relative prices are 

often included in analyzing the use of feriilizers. The demand 

for fertilizers is influenced by a number of other considerations 

such as availability of fertilizer at the right time, right place 

and right quantity. The physical factors like rainfall, 

irrigation and soil conditions influence the use of fertilizers. 

Further, institutional factors like agricultural credit, 

agricultural extension, size of land hol9ing and distribution 

network do play a major role. Also the economic factors, which 

include the input and output prices, would influence the cropping 

pattern and intensity of fertilizer use for individual crops. 

The Institutional factors involve certain processes. 

Firstly, there are processes that convert the potential into 

effective demand for fertilizers by generating knowledge about 

fertilizer response functions and profitability of use. Secondly, 

there are processes that e~tablish and geographically expand the 
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fertilizer distribution system. Thirdly, the availability factors 

of fertilizer (through domestic production and imports) are also 

important. 

However, the characteristics of the distribution 

network especially (i) availability of fertilizers (ii) 

distribution efficiency, and (iii} cultivator's effective demand 

are often left out in the analysis. 

Given the availability of fertilizer and nature of 

distribution of network, the actual level of fertilizer is 

decided eveniually by the farmer. The farmer's decision would 

involve answers to questions such as (i} Whether to use 

fertilizer (ii) To which crop it should be used, and (iii) The 

rate of application. In a given region the growth in fertiJj_zoe 

use is influenced by the proportion of farmers using fertilizer, 

proportion of area fertilized, and intensity of fertilizer 

applica-tion. 

ReC"ommenda·tions for fertilizer application are often 

based on estimates of requirement for raising agricultural 

production considering the physical production function, and 

consideration of effective demand based on farmer's decision 

process are often ignored. Before the start of a season, an. 

estimate of d~mand is obtained on the basis of cropping pattern 

and the recommended dose of fertilizer by the Departmen·t of 

Agriculture. But the actual quantity of fertilizer demanded by 

cultivators would depend on the level of technology, parity 

between output and fertilizer prices and availability of 
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compli.men·tary input,s. The rate of returns from ferti l :i.zer use can 

be cbnsidered as an important factor determining the rate of 

adoption. A change in any of these three conditions would change 

" not only the optimal quantity towards which the effective demand 

is growing, but also the cultivator's returns from fertilizer use 

and hence the rate of growth in effective demand. 

As mentioned above, the level of fertilizer application 

is influenced by the availability of the complimentary inputs 

such as irrigation and management. The rate of fertilizer 

application would also depend on the degree of moisture content 

in the soil,(through canal irrigation, well irrigation, rainfall, 

tanks etc). Areas which depend only on rainfall would be 

characterized as un-irrigated areas. It is but natural that the 

fertilizer consumption in the un-irrigated areas would be 

substantially less than irrigated areas. When the land 

distribution is skewed, with majority of the farmers in the small 

and marginal category, the use of fertilizer would tend to be 

quite low due to high degree of risk and uncertainty, lack of 

credit facilities, etc. In the case of users, who are not 

convinced about the efficiency of using recommended dosage might 

reduce the risk by spreading the fertilizers on the entire farm 

tha.n concentrating it on a smaller acreage accorqing to the 

recommendations. The fact is that the physical response function 

and priceg of crops which are important for decision making about 

fertilizer use are uncertain, the cultivator's expected returns 

would be usually lower than those estimated from realized 

production function and realized crop price. If the subjectively 

estimated returns, discounted for yield and price unciertainty are 
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very small, then the cultivator may not adopt fertilizer use. On 

the other hand, if the returns over the cost of fertilizer are 

significant and opts to use fertilizer, his effective demand is 

still likely to be lower than the optimum use. This may be due to 

the fact. that the farmer does not apply at optimum rate under 

conditions in his farm or if the fertilizer production function 

is unstable due to variations in the weather conditions. 

Constraints in the Use of Fertilizers 

There are a number of constraints involving 

agroclimatic, technological socio-economic and infrastructural 

factors that prevent the optimum use of fertilizer. Among the 

agro-climatic factors, uncertainty and variability of rainfall is 

the most serious problem. Droughts and floods of varying degrees 

of intensity are quite significant especially in the multiple 

cropping system. With regard to the soil conditions, .constraints 

are due to nutrient and moisture stress. Poor drainage, soil 

salinity, soil alkalinity etc, are also important considerations. 

Nutrient stress is a major limiting factor for crop production 

under tropical soil conditions. An important feature of the 

nutrient regime of tropical soils, which must be taken into 

consideration is their highly dynamic pattern of nutrient 

supply/availability. The moisture stress is equally serious. 

Thus every farmer must be aware of the importance of moisture 

conservation (e.g, controlling runoff to reduce water loss, soil 

conservation measures, measures to diminish evapo-transpiration, 

etc.), water harvesting and reuse of water. 
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The socio-economic factors which could come in the way 

of optimum us~ of fertilizers include items such as, unfavorable 

price ratios, shortage of credit, tenancy patterns, size of land 

holding, and education. The farmer's investment decisions would 

depend on the expected marginal income and marginal cost of 

input. In the developing countries the access to institutional 

credit is a common problem especially for the small farmers. The 
• 

procedures are very lengthy and often tenant farmers may not be 

able to produce the surety required in support of their loan 

applications. The lack of legal titles to land ownership and 

forms of land tenure such as share cropping make access to 

agricultural credit difficult, especially for those f~rmers whose 

credit needs are crucial. 

The infrastructural facilities include shortages of 

aggregate supply at the national level, inadequate distribution 

network at the village level, inadequate transport and storage 

facilities at all levels. It is essential for encouraging use of 

fertilizer that they should be available within an easily 

accessible distance of the farmers. 

The main reasons for the inadequate supply of 

fertilizer at the village level are the absence of local dealers 

or distance to the nearest sale point and insufficient stock of 

required fertilizer type at the village outlet. Since fertilizer 

demand indicates a somewhat seasonal pattern, the farmers do not 

keep adequate stock, and during peak season the dealers may not 

be in a position to meet the cultivators demand. 

Agricultural extension services may not be able to 

provide proper service to the farmers due to many bottlenecks 

such as lack of adequate staff, poor working conditions of the 



staff, lack of transportation facility resulting in insufficient 

contact with the f arrners, lack of interest among ·th(~ staff in 

i.~hf~:ir Hork and Lheir :i.n0dequc..tr::: knoHledgc. 

A quick glance at some indicators in Table 1.1 shows 

that 28 per cen·t of 01.1.1 tJva·ted area was irriga·ted during 198yJ-81 

at the all India level and the percentage of cultivated area 

fertilized was 33 per cent. The states like U.P, Haryana and 

application is also high. With just 15 per pent of the total .area 

irrigated in Karnataka, the fertilizer consumption per hectare of 

cropped area is 34 kgs compared to the all India average of 35 

kgs. The percentage area under fertilizer use is 33.4. It is 

infact, higher than the all India average of 32.9 per cr:jnt. 

Tablel.l Fertilizer use pattern in selected states 

State %frtlsd 
area 

Punjab 76.3 

T.Nadu 55.4 

A.P 41.7 

K'taka 33.4 

All India 32.9 
--·--·-----·'-----

-,.....------------ ---·----

% of frtlsr 
users 

91.9 

69.7 

61.8 

49.9 

45.1 
---------

% of gca 
irrigated 
(1980-81) 

83 

50 

36 

15 

28 
-------

area 
under 
HYV's 
1980-81 

91 

93 

57 

51 

48 
-··--·----

---·-:·-·-·-----J frt.use 
in frtld 
area 
(kgs/.ha) 

90.8 

128.1 

111.7 

104.6 

73.0 
---·--------

Source: 1. Column 2,3,4,6; NCAER demand survey,1975-76 
2. Column 4,5; Statistical abstract, BES Karnataka. 

Thus, inspite of the relatively low level of irrigation in 

Karnataka, area fertilized is relatively high. It can also be 

noted that the fertilizer use per hectare of fertilized area is 

104.6 kgs compared to the all-India average of 78 kgs. Karnataka 
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stands third in the country in respect of the fertilizer 

consumption per hectare of fertilized area which indicates that 

the fertilizer consumption in the state is quite high inspite of 

the low level of irrigation. Nearly 65 per ~ent of the cropped 
I 

area in Karnataka, receives annual rainfall of les~ than 750 mm. 
I 

In the states such as Punjab and Ta~il Nadu, irrigation 

facilities and use of HYV' s have induced the farmers to o.dopt. 

higher levels of fertilizer applicatio!l. 

,, 

A comparative picture of the index of fertilizer 

consumpt-,irm in Karnataka and all- India (Table 1. 2), indicates ·that 

the growth rate of fertilizer consumption in Karnataka (10.25 per 

cent) is higher than all-India rate (9.27 per cent) during 1968-

69 to 1986-871 . 

Table 1.2 Comparison of Fertilizer consumption 
Index base = 1968-69 

Karnataka All-India ~~~~~~~ -_ --------+·------------
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 . 
1975-76 
1976-77 . 
1977-78 .... 
1978-79 
1979-80' 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 

100.00 
94.66 

140.81 
208.65 
207.64 
206.62 
245.94 
216.22 
221.98 
285.38 
387.57 
378.12 
364.74 
405.34 
425.30 
688.19 
626.06 
589.10 
599.97 

100.00 
112.57 
128.16 
150.89 
157.20 
161.22 
146.15 
164.35 
193.72 
243.41 
290.61 
298.48 
313.26 
344.62 
363.57 
437.90 
466.35 
496.22 
498.66 

Note: Figures based on Fertilizer Statistics data. 

lLogarithmic growth rates. 
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The consrunption rate of fertilizer in Karn:atal{a and at all-:tndta 

level are almost same(table 1.3). This is inspite of the fact 

that the percentage of irrigated area is higher at the all-India 

aggregate than in Karnataka. The percentage of cultivated land 

under irrigation in India is about 30 per cent compared to 15 

percent in Karnataka. 

Table 1.3 
Fertilizer consumption per unit of 
cropped area 

Year Karnataka All-India 

( 'kgs) ( 'kgs) 
1982-83 34.2 36.2 
1983-84 43.4 43.5 
1984-85 51.5 45.5 
1985-86 48.4 48.4 
1986-87 49.3 48.7 

·---·-- -------- ----------· 
Source: Fertilizer Statistics, FAI. 

If we examine the fertilizer consumption pattern prior to 1968-

69(refer figure l,appendix), we do not find any significant 

growth of fertilizer consumption in the early sixties. It was a 

steady growth in the consumption but was not a significant one. 

From the mid sixties onwards, incidence of green revolution can 

be noticed in figure l(appendix). Though the fertilizer 

consumption per hectare of GCA in Karnataka is close to the all-

India average, in terms of growth rate, the consumption of 

chemical fertilizers has gone up in the state by nearly five 

times during the period 1968-69 to 1986-87 at an annual gr6wth 

rate of 10.25 per cent per annum(Table1.4). For a detailed 

picture refer to map.l which shows the fertilizer consumption per 

hectare of cropped area in the districts. 
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Number District 

1 Bangalore 
0 
~~ Belgaum 

'"' Bellary .) 

4 Bidar 

5 Bijapur 

6 Chikamaglur 

7 Chitradurga 

8 Dalr.:shina Kannada 

9 Dharwad 

10 Gulbarga 

11 Hassan 

12 Kodagu 

13 Kolar 

14 Mandy a 

15 My sore 

16 Raichur 

17 Shimoga 

18 Tumkur 

19 Uttar a Kannada 



Table 1.4 Pattern of Fertilizer Consumption in Karnataka 

[
--'-···--·---· 

Year _______ ... __ _ 

1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975·-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 

·---·····-----·---
N 

58227 
56161 
82147 

109008 
108014 
107020 
130000 
131300 
132881 
160821 
204100 
193456 
193041 
215882 
221202 
264555 
311009 
295035 
302409 

p 

(in '000 kgs) 
24460 
16074 
31038 
52873 
50583 
48290 
53996 
38100 
43659 
56045 
86598 
86567 
80923 
92281 
96827 

121381 
169286 
164713 
160744 

Source : Fertilizer Statistics, F A I 

K 

11570 
16991 
19545 
34783 
37116 
39450 
47818 
34313 
32701 
52115 
74612 
76384 
69836 
78963 
82844 
96194. 

109870 
95465 

102993 

Total 

94257 
89226 

132730 
196664 
195713 
194760_ 
231814 
203713 
209241 
268981 
365310 
35640'7 
343800 
387126 
4008'73 
482130 
590165 
555213 
566146 

In terms of nutrients in Karnataka, the use of K type 

fertilizer has grown at a faster rate at 9.41 per cent than N 

type and P type at 6.83 per cent and 8.84 per cent respectively. 

The same can be analyses from figure 2(appendix). In absolute 

terms the N type fer·tilizer consumption is on an average two 

times the consumption of P type and three times that of K type 

fertilizer. Across the districts, the growth rates indicated 

substantial variations. 

The growth rates in regions classified according to 

rainfall and irrigation indicates that it is highest in region 

with least rainfall and irrigation facility(refer to Table 1.5). 

It is likely that in regions with high irrigation and rainfall, 

the growth rates would be low but the level of consumption would 

be high unlike in the regions with low irrigation or rainfall 

regions where the consumption would be comparatively low 
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Table 1.5 Growth of fertiliz~r consumption in 
classified regions of districts 

according to rainfall and irrigation 
------~·---------·-·-r ______ .. ______ .. ----------·-.. - ----·---·-

< 750 mm 750-1150mm 1150 > 
r----------- -----

01-15 % 13.4 11.68 11.33 

15-30 % 08.54 10.42 08.89 

30-45 % 06.70 * 07.18 

Average 09.54 11.05 09.13 
----------- -----

* indicates no districts classified. 

mm Average 

12.13 

09.28 

06.94 

09.68 
--- ---------

but the growth rates would tend to be high. One reason could be 

that. in regions with high rainfall and irrigation have a high 

base level where as in regions with low irrigation and rainfall 

have a low base level. There are eight districts which have 

growth rates of fertilizer consumption higher than the state 

average of which three districts belong to the region with high 

irrigation levels, two with low irrigatibn and two with medium 

irrigation and rainfall. 

OBJECTIVES OF THE STUDY 

Given the background, about the physical, institutional 

and economic factors that influence the growth in fertilizer use 

in general, the major objective of this study is to identify the 

factors influencing the growth in fertilizer use in Karnataka 

state. In particular, the following objectives are kept in mind. 

1. To analyze the growth in consumption pattern of fertilizer iri 

the state during 1968-69 to 1986-87. 

2. To identify majoi factors influencing the use of fertilizers. 

3. To highlight the major policy implications of the study. 
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METHODOLOGY 

The analysis in the study is carried out in two levels: 

(1) Karnataka state aggregate level and (2) disaggregated at the 

district level. The period covered in the study is from 1968-69 

to 1986-87. 

Initially, a partial analysis is carried out for each 

of the explanatory variables using time series and cross-section 

data. Then a complete model is tested taking all the factors into 

consideration. 

The following explanatory variables are considered for 

analyzing the use of fertilizers. 

(1) Rainfall (2) Irrigation (3) Loan advancement (4) Area under 

HYV seeds (5) Crop prices (6) fertilizer prices (7) Sale 

points (8) Number of machines and implements used (9) Yield of 

food grains (10) Gross cropped area and (11) Farm size. 

The rainfall data used in the analysis corresponds to 

annual rainfall recorded by the meteorological department. Data 

on irrigation include net irrigated area by various sources 

(canals, tanks, wells and others). Institutional credit advanced 

by the agricultural credit co-operative societies as short term 

loans, is considered for loans advancement. The number of sale 

po~nts includes the private, co-operatives and the Farmer's agro~ 

based societies. The prices of crops consists of weighted average 

harvest prices of the principal crops. The fertilizer prices 

include the weighted average of the fertilizer nutrient wise. The 
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cropping pattern includes the area under principal crops. 

To study the factors influencing the use of 

fertilizers, multiple correlation analysis and multiple 

regression analysis are used. Initially, a partial analysis is 

carried out where in each of the independent variables is related 

with fertilizer consumption. Fertilize~ consumption is taken as 

the dependent variable and the independent variables include, 

rainfall, irrigation, relative prices of crops to fertilizers, 

loans. advanced, sale points, cropping pattern, area under HYV 

seeds, number of implements ·and yield of food grains. For the 

state aggregate data then a complete model was used taking all 

the factors into consideration at the same time. The data on the 

farm machineries and implements is not considered due to non­

availability of time-series data. 

Organization 

Following this chapter on introduction, a review of 

work done by different authors is dealt in chapte~ two. Chapter 

three gives a brief outline about Karnataka'~ agriculture and 

other general information. The analytical frame work of the study 

has been explained in the fourth chapter which includes 

variables and data used in the study along with an explanation of 

the logical and theoretical basis for including the variables. 

The results of the partial analysis based on time series and 

cross-section data for has been analyses and are explained in the 

fifth chapter. The sixth chapter includes the results of the 

analysis for the complete model where in all the independent 

variables are jointly taken.The summary and recommendations based 

on the study is dealt in the last chapter. 
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Chapter Two 

REVIEW OF LITERATURE 

There are a ~umber of studies, both theoretical and 

empirical, regarding the determinants of fertilizer use. These 

studies include different geographical coverage i.e., national, 

state, district and farm levels. Some of the major studies, 

including the work by G M Desai(1969), A.Parikh(1965), G M Desai 

and Gurudev Singh(1973), Desai,Chary and Bandopadhyay(1975) have 

made systematic attempts to analyze the mechanism that work at 

the micro level which influences the use of fertilizers and 

identifies the determinants of fertilizer use at the macro level. 

There are certain studies on demand projections which also try to 

find the causes for the gap between the recommended consumption 

and the actual consumption levels,e.g., Desai(l969), and 

NCAER(1974,1979). 

G M Desai(1969), analyses the forces behind the 

cultivator's use of fertilizers in order to assess the likelihood 

that the cultivator's demand may attain the optimum level. He 

estimated the growth of fertilizer demand for the seventies. 

Desai hypothesized that the major determinants of growth in 

fertilizer use were 

(i) The spread of fertilizer practices and increase in the rates 

of application on land already fertilized. 
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(ii) Development of irrigation. 

(iii) Growth in area under high yielding variety seeds, and 

(iv) change in relative prices. 

The empirical analysis was carried out at three levels 

namely, farm level survey, district level (cross section and time 

series} and the state level (cross-section and time series). 

With farm level data for Gujarat and all-India, he has tried to 

trace the diffusion of fertilizers in terms of characteristics of 

users and non-users and attempted an analysis of pattern of 

usage. A sample of 800 cultivators from Gujarat stnto was 

selected to study (1) characteristics of the users and non-users 

of fertilizer (2) fertilizer practices of users, and (3) the 

forces behind the use pattern. The Institute of Agricultural 

Research Statistics conducted sample surveys between 1954-55 and 

1963-64 in 19 districts of the country and this data was compared 

with. the survey data from Gujarat. It was found that in Gujarat, 

a high proportion of the non-users were owning less than two 

acres of land and were owner-cultivators. Large proportion of the 

users with small farms had irrigation facility, where as a vast 

majority of the non-users wi~h small farms did not. have 

irrigation facilities. Only a small proportion of the non-users 

greH commercial crops and superior grains. Among the users, the 

non-food commercial crops were more fertilized than the food 

grains. The proportion of area under food grains was substantial 

compared to that of non-food grains but did not receive the same 
I 

proportion of fertilizers. Desai attributes this to the physical 

response and the prices of crops grown. The all-India picture was 

not found to be much different from that of Gujarat's regarding 
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the cropping pattern and level of fertilizer application. Certain 
• 

non-food grain commercial crops were more fertilized than the 

food grains. But cotton and ground nuts were fertilized at a 

lower level than rice and wheat. It was found that over time, the 

rates of fertilizer application changed. This is attributed to 

the declining price ratios of fertilizer to crops. Thus the 

improvement in the price situation increased the incentive to 

adopt fertilizer use, but did not raise the marginal returns. 

This ~as due to the nature of the fertilizer response functions 

of the prevailing varieties of food grains. 

Desai attempted to analyze inter-state variation in the 

nitrogenous fertilizer consumption over the years 1957-58 to 

1964-65. He found that there was no substantial change in the 

level of fertilizer use in Rajasthan and Madhya Pradesh versus 

Madras and Andhra Pradesh and the level remained substantially 

below the average use. The growth patterns also varied 

drastically from very- low in Rajasthan and Madhya Pradesh to very 

high in Punjab and Madras state(Tamil Nadu). These features were 

mainly due to the inter-state variations in irrigation level and 

relative prices of nitrogenous fertilizer and crops. But 

irrigation played an important role compared to the relative 

prices. The irrigation level though was high, the crop price was 

a hinderance to growth in fertilizer use but once the price 

situation improved, the growth rates in places with high level of 

irrigation was tremendously high. Where as in states with low 

levels of irrigation, a similar improvement in the price 

situation did not lead to growth at comparable rates. He 

concludes that the analysis of past demand would help to meet the 
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future demand and the fact that the p~st use pattern reveal the 

importance of absolute size of returns in generating effeellvG 

demand for fertilizer and the crucial role irrigation and· 

cropping JlUttern play in rlatermining the returns under the old 

t8chnolog:Lcal concli tions. 

The rapid growth in effective demand for nitrogenous 

fertilizer would mainly depend on three factors. They are :-

(1) Continuous improvement in the varieties of food grain ·crops 
I 

(2) Development of new fertilizer responsive varieties of major 

food grains suited to un-irrigated Conditions. 

( 3) Increo.sing the level of applicat1on to the optinmm. 

In another micro level study by Gunavant Desai, 

Bandopadhyay and Chari~1973), the authors have made a careful 

analysis of the factors influencing the use of fertilizers using 

data from a sample of 240 cultivators selected at random from 

Guntu:r district of Andhra Pradesh during 1968-69 and 1969-70. The 

cultivators were grouped into five categories:- (i) continuous 

·users (ii) non-users (iii) discontinuing in the first year (iv) 

discontinuing in the second year (v) users in the second year 

only. The study attempted to bring out the characteristics of 

each of the farmer categories and also to find out if there 

existed any relationship between tenancy, literacy, size of land 

holding to the use of fertilizer and time lag in the use of 

fertilizers. 

The major finding was that seventy percent of the 

·growth in fertilizer use was accounted by;the continuous users. 
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Insp~te 0f the favorable pr1ce situa~ion, there were drop ~lts in 

the U5R of [er~ilizers which has been explained separ~tely. 

The mujor factor behind the growth in fertilizer during the 

period of study was the increase in the rates of application. The 

reason was the sudden rise in the prices :of crops. Chillies and 

tobacco were the two crops which experienced the hike and hence 

·t,b.e rate of o.ppU.cation also increased. It Has not,tced i:,ht~·t t,ber(:: 

were fluctuations in the consumption pattern because, the farmers 

alternately used high rates and low rates of fertilizer to 

improve the 

conditions. 

quality of 

Though all 

the 

the 

crop and the prevailing soil 

farmers experienced the same price: 

situation the levels of consumption were different on account of 

the previous year's appli6ation rate. There was an association 

between the cropping pattern and rates of application. It was 

found that in the first year area under paddy and tobacco 

influenced the use of fertilizer and in the second year chillies 

and tobacco accounted for nearly 90 percent of the total growth 

in fertilizer use. There was an increase in the area under 

cultivation and hence, the consumption also increased. The 

average rates of application increased substantially for the 

crops over time. 

As explained before, there were continuous users and 

dis-continuous users of fertilizer and it was found that 

irrigation was the main obstacle to the growth in fertilizer use. 

It• so happened that the cultivators discontinued th~ use of 

fertilizers in the un-irrigated area as well as in the area that 

was under irrigation just before stopping of irrigation. This 

happened in.spi te of favorable price conditions. The subsequent, 
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changes :ln · tne-~ ,_-,_~J?p~-·-·-e- - .. ----ern also forced the farmers ·to 

decre~se the consumption. Characteristics such as literacy, 

education,tenancy status and size of land holding did not have 

any correlation with discontinuation of fertilizer use. But 

literacy had a significant relationsh.ip with the spread of 

awareness. 

In 1972-73, Gunavant Desai and GuruDev Singh made a 

district wise study for India to look into the main features of 

growth of fertilizer in 286 districts and to make inter-district 

comparisons. The selected districts were grouped into agro-

climatic zones, the growth pattern and its influence on 

fertilizer use were studied. There was a decline in thegrowth of 

fertilizer use between 1969 and 1971, and the study attempted ~o 

looked into the reasons for this decline. They hypothesized that 

the amm.'tnt of fertilizer used would be influenced by three forces 

namely, (i) the availability of fertilizers (ii) efficiency of 

distribution network and (iii) cultivator's effective demand. 

The growth in the level of fertilizer use in a particular 

district occurred as a result of (a) adoption of fertilizer by 

increasing the number of cultivators (b) increase in the area of 

fertilizer use by cultivators already using fertilizers and (c) 

changes in the rate of application. J) \S5 ) -~ 4\~ 
, .... ,?.-~""'' 

1-'fl..J) 

""~ 
The major findings of the study was that less than 15 

per cent of the total districts accounted for about 50 per cent 
I 

of the total fertilizer consumption. More than 50 per cent of the 

districts consumed less than 10 percent of the total consumption. 

The growth in fertilizer use varied widely among the districts 
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during the pe~iod of the study. The districts were grouped into 

five geographical regions and it was found that the performance 

of the southern region with respect to growtb of N and P variety 

was very good, where as that of central and 6astern region were 

very poor. The western region performed relatively better with 

respect to growth of P variety as compared to N type. On the 

other hand, the performance of the northern region was 

relatively poorer with respect to growth of P type use than that 

of N type. A comparative study of growth performance of districts 

covered by IADP,IAAP and that of districts not covered by either 

of the two programmes revealed that majority of the districts 

with low growth rates were not covered by either o~ the two 

programmes. Among districts with high growth rates more than one-

fourth were not covered by either of the two programmes. A number 

of pistricts had growth rates of fertilizer use higher than that 

of districts covered by the programmes. 

By grouping the districts according to agro-climatic 
• 

characteristics, namely, soil, rainfall, irrigation, and cropping 

pattern it was found that there existed a strong association 

between the growth rates of N and P type use and soil conditions. 

It was inversely related to rainfall. The growth rates of 

fertilizer use was high where the normal annual rainfall was less 

than 750 mm. More than half of the districts with low or very low 

growth rates had rainf9ll greater than 1150:mm per annum. 

Similarly, the growth rates of fertilizer use had inverse 

relationship with irrigation. 

The study on the growth pattern b~t~een 1969-71 
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revealed that the growth in fertilizer use decreased after 

1968-69 despite the prices were favorable with no shortage of 

fertilizers. Nearly 46 per cent of the districts had fertilizer 

use below the projected one and 28 per cent of the districts had 

level above the projected level. The main reasons behind the 

slowing down of growth were 

(1) Deceleration in the diffusion of HYV variety seeds in 

districts with high level of irrigation. 

(2) Deceleration in the scope for fertilizer use in irrigated 

areas. 
I 

(3) No rapid diffusion of fertilizer use in rainfed areas. 

In Gujarat, the use of fertilizers were determined 

mainly by the amount of moisture in the soil and the type of 

fertilizer was determined by the cropping pattern and the high 

yielding variety seeds adopted for those crops. Madhukar Maharaja 

in his study on demand for fertilizers explains the use of 

fertilizer as a function of moisture content either through 

rainfall or irrigation, area under high yielding variety seeds 

for each crop, average size of the farm, relative prices and 

literacy.The study was done using farm level data. It was 

observed that the total consumption of fertilizers, (i.e., sum of 

N type, P type and K type), was dependent on the rainfall and 

irrigation. The cropping pattern determined the type of 

fertilizer used. The level of each type of fertilizer was 

determined by the quality of seeds adopted for each type of crop 

grown. Cereals, mainly crops like paddy and wheat, and sugarcane 

were fertilized more than that of the inferior cereals like 

bajra, jowar, and maize. The size of the farm was not an 



important factor in the long run since all farmers irrespective 

of all the size group had become aware of the fertilizer use and 

had practiced fertilizer application. For a given level of 

fer·t:llizer u.se depended on t:.he n:::;lnttvo technology the level of 

prices of fertilizer to crops. The adoption of high yielding 

variety seeds was mainly due to the increasing crop prices. 

In a study by Jawahar Thakur and D K Sinha, they have 

analyses the growth pattern and determinants of fertilizer use in 

Bihar using time-series data from 1968-69 to 1981-82. The 

seventeen districts in Bihar have been grouped into three agro­

climatic zones. The study focuses on the comparative performance 

of each of the zones, the main factors influencing the use of 

fertilizers for each of the zones. The authors infer that 

irrigation and the use of HYV seeds are significantly correlated 

to fertilizer use. Rainfall is comparatively less significant. 

Prices of fertilizers had no impact on the use of fertilizers. 

R.Nagraj (Unpublished,l980), in his study on the 

determinants of fertilizer consumption has used a macro level 

analysis on an all-India basis, based on data from 1951-52 to 

1977-78. Over the twenty five year period it has been found that 

there has been a gradual decline in the growth of fertilizer use 

and the actual consumption has fallen short of target since 1961-

62. For the purpose of analysis, Nagraj has grouped the factors 

influencing the use of fertilizers into three groups :-

(1) Technological factors (2) Economic factors (3) Institutional 

factors. The study reveals that irrigation is the dominant factor 

among the technological factors and rainfall is relatively un­

important. The proportion of area under HYVs and fertilizer 
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intensive crops was found to have a positive effect on fertilizer 

consumption, but relai.~i ve prices had inverse relationship. He has 

compared all-India data with farm level data and has found that 

over a period of time the vari'abili ty in yield was closely 

associated with level of fertilizer use and weather conditions. 

FertiLizer use was highly correlated with a~ricultural credit. 

The NCAlO:H and FAI had done a joint .s·tudy· on "Fertilizer 

use on selected crops in India ", in 1974. The study was based on 

a sample survey to analyze the use of fertilizers with respect to 

selected crops. As a part of the study, they attempted to 

determine factprs influencing the use of fertilizers for 

individual crops. These factors included educational background, 

age of the head of household, per capita income,• and family 

income. Overall it was found that area under irrigation and HYVs' 

and family income had statistically significant influence on 

fertilizer use. 

For paddy cultivation, the variables with a significant 

positive influence were (i) percentage of area irrigated to gross 

cropped area under rice (ii) area under HYVs of paddy to the 
. 

total area under paddy and (iii) incom~ level of the house hold. 

For wheat the variables with a positive influence were, (i} 

percentage of area under HYVs to the gross cropped area (ii) 

percentage of area irrigated to the total cr?pped area and (iii) 

income level of th~ house hold. 

(3) For jowar cultivation, only the percentage of area under 

irrigation had an influence on fertilizer use. 

(4) In the case of maize,two variables, (percentage of area under 

HYVs and size of land holding) had influenced the use of 
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fertilizers. 

(5) ·For sugar cane income was the main factor. 

(6) percentage of area under irrigation was the major determinant 

for cotton. 

Two reasons were suggested for non-application of fertilizers:­

(i) Lack of irrigation facilities, and (ii) Inadequacy of funds 

or credit to fertilizers. There had been a small percentage of 

farmers not using fertilizer due to risk and uncertainty, and 

non-availability on time. 
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REVIEW OF IthRNATAKA'S AGRICULTURE 

Karnataka, " Magic region on earth Wales of 

India'', as described by a western traveller2, is endowed with 

rich abundant natural resources for development' of the economy. 

Karnataka is considered as a miniature of India as it exhibits 

most of the features of India 
If> . 
tn climate, rainfall, soil types, 

crops grown and variety of natural resources. The state is unique 

in Indian sub-continent in having a wide range of agro-climatic 

conditions. The soil, rainfall, and climatic conditions of 

Karnataka are ideal for agriculture. Physiographically, the state 

may be divided into four regions, namely, the coastal region, 

malnad hilly region lying east ·of the western ghats edge , 

northern undulating plateau and the southern broad archaean 

undulating plateau. The state was re-organised in 1956 with 19 

districts and 175 taluks. 

Karnataka shares th~ · wider climatic pattern of the 

country as a whole. The climate is tropical monsoon type as the 

state is exposed to both south-west and north-east monsoons. The 

state receives its major share of rains from south-east monsoon. 

Tho normal annual rainfall is 1315 mm.: Aeross the st,at.e, tlv:: 

rainfall ranges between 380 mm in the eastern and north-eastern 

parts of the state and 7620 mm in the western ghats. Agriculture 

2K.Puttaswamaiah,"Economic Development 
treatise in Continuity and Change", Vol.l, 
Delhi, 1980. 
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forms the backbone for the economic development of Karnataka. The 

income from the agricultural sector has been quite substantial as 

much as 50 per cent of the state -total income. The net domestic 

product from agriculture increased from Rs 969.6 crores in 1970-

nearly 50 percent of the state total income. But its percentage 

in total has reduced 53.67 percent in 1970-71 to 45.26 percent in 

1981-82(Table 3.1). 

Table 3.1 State Net Domestic Product 

;~~----~---~gricul tural-inc~:-----~-tat: income ----
[ current prices ] [ current prices ] 

[in Rs.crores] [in Rs.crores] 
( 1 ) ( 2 ) ·······----·1--------- . 

1970 . 963.76 

l ~~~~ . 1~~~:~~ 
1

1973 1480.49 
1974 1954.17 
1975 160~.18 

1976 1458.05 
1977 1845.21 
1978 1794.59 
1979 2040.62 

1566.40 
1632.12 

"2141.91 
2994 .'54 
3334.72 
3220.49 
3282.22 
3779.95 
3886.18 
4321.21 

---------· ----------
Source Statistical abstract,Bureau of Economics and Statistic 

Karnataka State. 

Area and PopulatiQn 

The total area of the state is 1.92 lakh sq-km. The 

population increased from 2.35 crores in 1961 to 2.92 crores in 

1971 and to 3.71 crores in 1981. The population density which was 

about 123 per sq-km in 1961 increased to 153 per sq-km in 1971 

and is presently 194 per sq-km according to 1981 census. About 75 

per cent of the population live in the rural areas. 
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1anti Mttl(Hfi~a 

The total number of holdings in the state were 38.1 

lakh in 1976-77 with an area of 11.36 million hectares. According 

to 1976-77 census, 84 per cent of the holdings were less than 5 

hectares. The maximum number of holdings lie in the range of 1 to 

2 hectar~s comprising of 23 per cent of the total holdings. 

The ·operational holding is skewed towards the small and marginal 

farmers. The number of holdings in the range of 1 to 2 hectares 

was 25.11 in per cent in 1980-81 compared·to 23 per c~nt in 1976~ 

77. The percentage of 

56.74 per cent in 

holdings below 2 hectares increased from 

1970-71 to 60.49 per cent in 1980-Bl. The 

detailed district wise land holding is given appendix 1. 

The net area sown accounts for about 54 per cent of the 

totnl geog.r.-uphical l:l.rl)a. 15 per cent of th12: geogn::\ph:i.cnl area 1.!:, 

under forests which is situated in the western parts of the 

state. The area under forests h~s remained the same over a long 

period of time. The land utilization pattern is shown in table 

3.2. The area under un-cultivable land was as high as 22 per cent 

in 1975-76 and it reduced to 10.23 per cent in 1985-86. The net 

sown area constitutes nearly 54· per cent of the total 

geographical area. The increase in the net sown area has not been 

substantial in the twenty year period between 1965-66 to 1986-

87(It has increased from 100.42 lakh hectors in 1965-66 to 101.72 

lakh hectors in 1986-87). Though the land not available for 

cultivation has decreased by more than 50 per cent it is not 

reflected in the net area sown. In fact there is an increase in 

the fallow land by 1.65 per cent. 
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Table 3.2 
Land utilization pattern,Karnataka 

"" •WO~·~-oHo,,,,.,, .. ,,,.,.,,,..,~ ... -•--··---·-···----·-··--·---.. ------···-------------·------------··y .. _________ .. .,,,,.,.,, .. .,.,,., ________ Ooo~MOoM'000000M ___ , 

Land Classification 1975-76 1985-86 
---·--·-·-·---···--····------·-··------·----------------·------·---··--···----·· 

( in '000 hectors) 
Geographical area 19116 
(reported) 
Fallow land 

Forest area 

Net area sown 

Land not available 
for cultivation 

Geographical area 
-----·-------

1567 
(8.17) 
2907 

(15.16) 
10360 

(54.02) 

4288 
(22.36) 
19177 

19049 

1884 
(9.82) 
3057 

(15.94) 
10172 

(53.04) 

1962 
(10.23) 
19177 

Note 'figures in the bracket indicate the percentage to 
the total. 

Source Statistical Abstract,Bureau of Economics and 
statistics. 

Cropping Pattern 

The state of Karnataka is ideally located · with 

favorable agro-climatic regions and suitable cropping patterns 

for achieving an impressive performance in the country. A variety 

of crops are grown in the state. The state has its forest wealth, 

the coastal belt, the plantation pocket, the dry and transition 

region for cereals and millet, _the predominant paqdy potential 

patches, the sprinkled spots of sugarcane fields, the capacious 

cotton belts, coconut groves and the areca gardens uniquely 

uphold the agricultural status of the state. The cropping pattern 

has been shown in table3.3. The important crops grown in the 

state are paddy, jowar, and ragi. Jowar has been traditionally 

occupied the largest cultivated area. The other important crops 

are maize, wheat, cotton and sugarcane. 
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Paddy is an important food crop of the state covering 

an area of 11.12 lakh hectares. It is cropped twice or thrice in 

a year, i.e., kharif, rabi and summer seasons depending on the 

exogenous factors. Jowar is another important food crop with an 

area of 23.81 lakh hectares. This is grown largely in the 

northern districts as a rainfed crop. Though hybrid maize is 

grown at any point of the year it is mainly a rainfed crop grown 

during the second season. It has an area of 1.7 lakh hectares 

under the crop. Ragi is the staple food crop apart from rice in 

the southern districts of the states. It extends over an area of 

11.06 lakh hectares. This is also a rainfed crop with local 

variety and in regions with good irrigation facility, 

Table ~ .• ::: Cropping Pattern 1986-87 

f . l 

lDi~tr~~ts -----~~dd~--~~~---~::__ Ba~ra __ Maiz~--=h~~t-. --~:~~~ Bug" --~"--~:"~~-~_'__111 'I · . . · \ in '00~ hectart-s i · 
Banqalore 20.77 201.47 ~.02 0.~0 0.17 33.14 2.36 18.53 0.0~ 96.88 378.4~ I 

IBelgaum 66.77 6.20 26~.61 49.15 53.02 95.87 63.64 96.30 56.59 118.17 ~90.~7 \ 
!Bellary 34.47 4b.22 16J,69 22.45 1.45 5~.87 6.72 58.37 62.35 45.99 a31.•9 I 
1
8idar 9.19 ~.12 129.10 19.51 b.B4 97.91 15.70 5.66 2.18 62.23 358.52 I 
Bijapur 1.93 ~.~0 5~4.67 126.96 · 84.S9 102.78 18.17 85.08 71.15 231.62 1261.86 
Chika8agiur 50.80 55.32 29.67 0.1B 0.43 14.48 1.19 4.97 1.9i 114.14 276.76 I 

IChitradurga qJ,39 131.64 117.20 17.26 1.71 62.80 3.12 &5.93 22.97 29.82 539.~8 

l?ak.Kar.nada 155.49 ~.02 ~.00 0.ID0 0.00 21.~0 3.44 3.04 0.00 34.06 217.~6 ' 
\uharwad 86.93 l6.Q3 257.~1 1.15 104.73 165.97 1.94 127.91 145.4~ 1~.20 947.8~ 

/Gulbarqa IB.35 0.76 374.9B 11B.16 29.37 345.42 3.58 9B.25 33.04 196.46 1255.76 
1Hass;;n 46.62 113.23 !9.12 ~U0 0.130 47.49 2.28 1.62 3.78 103.71 339.28 
!l~adagu 44.~·3 3.10 i).e~ IU0 ~.22 1.17 0.0~ l.&i 0.00 97.42 147 .. 62 
!Kolar 18.81 i25.~6 4.12 3.36 G.22 49.93 3.27 59.~5 ~.00 83.54 353.32 
IKandva b9.01 76.42 ~.~.i3 lUll lUlii 45.62 27.i%1 5.24 0.0~ 21.05 252.21 l 
/Myso;e 59.78 108.45 75.76 1.85 · 1.04 92.08 6.41 38.32 17.51 112.85 515.17 
IRaichur 79,,2 ~.~1 369.39 88.67 23;33 118.67 1.76 131.55 95.13 24.8~ 977.90 \ 
lshirooqa 193.2~ 49.65 30.8~ ~.01 ~.22 21.10 8.60 14.72 1~.27 18.30 31S.1~ j 
!Tumkur 22.87 172.57 3.57 3.10 0.23 76.94 2.25 104.77 B.52 95.4b 5~4.29 1 

jUtr.Kaona:__--=·54 _ _:39 -~~_:::_ _ _:~-1---~~~--~~7__ __ 5.77 _ 0.39 -~~~~-~~~.2~_j 
Source : Sti:ihstical f.lbstrad ;::;f Karnataka,Bureau of Econo~!it:s and Btatistics,Karnataka. 



~·lheat is an important crop for the· northern districts of the 

state ext~nding over an area of 3.06 lakh hectares. It is ideally 
• 

suited in black cotton soil for dry cultivation. Mexican 

varieties are recommended with irrigation. Bajra is an important .. 

crop of low rainfall belts of northern districts in the state 

covering over 4.51 lakh hectares. The area under the crop has 

decreased by nearly one lakh hectares between 1974-75 and 1985-

86. ~ajra is mainly a rainfed crop but gives better yield with 

irrigation. Sugarcane is an important cash crop of the state wiD1 

an area of 1.73 lakh hectarou. This v::; f1 high I :r wat .. <~r F~nd 

!urLllizer intensive crnp. AJ.most 100 per cent of the sugarcane 

i:-; under irrigation. Cotton is another important cash crop which 

gained importance during the late fifties when the Tunga Bhadra 

canal was constructed in Raiohur district .. Cotton was treated as 

a rainfod crop and grown.mainly in the dry regions, 

canal was initiated, with better yields, it has gained lot of 

importance. For example the major crops in Raichur dist.ri<.:.! L::; ho.ve 

been cotton and paddy and nearly ::30 per cent of tb.;:> area under 

cotton is irrigated. Groundnut and Tobacco are the other cash 

cr0ru which are generally grown in dry regions as a rainfed crop. 

In a few pockets mulberry is an important crop, for example, 

Mysore district, where sericulture is practiced on large scale. 

This is preferred to food crops due to high returns. 

Use of Modern Inputs 

(a) HYV's :- Seed is one of the most important inputs 

contributing considerably towards increased agricultural 

production. The Department of Agriculture implemented schemes 

sucr1 as Intensive Agricultural Area Programme and Intensive 

32 



Agricultural District Programme in order. to increase the 

agricultural prod~ction in 7 the state. As a part of the scheme, to 

insure proper availability of hybrid and HYV seeds, 56 seed farms 

were setup during the. second plan period and another 27 during 

the third plan period. They were distributed to the registered 

seed growers for multiplication and the resul tan·t known as 

registered seeds were inturn supplied to the farmers. The total 

quantity of seed sold increased from 43 thousand quintals in 

1965-66 to 20.66 lakh quintals by 1979-80. The area under HYV's 

increased from 66.04 thousand hectares in 1966-67 ·to 9.53 lakh 

hectares in 1973-74 ~nd further to 20.03 lakh hectares in 1979-

80. In 1986-87 the area under HYV's was around 25.78 lakh 

hectares. Maize crop was totally brought under HYV's in the early 

seventies and paddy and jowar were the other crops with 

significant arBa under HYV's. 

(b) Ir~iSfttion :- The main rivers of Karnataka are Tungabhadra, , 

Krishna and ·Kaveri. The other rivers 'are Ghata Prabha, Mala 

Prabha, Kabini, Nethravathi, Kali and Sharavathi. 

Out of 102 lakh hectares of net sown area the st;:lte, 

12.34 lakh hectares of land was irrigated during 1968-69 which 

constitutes only 12. 27 per cent of the net sown area. By 1974-75 

the major and minor irrigation projects which were taken up 

durj_ng the first and second five year plan period were completed. 

With that 16.6 hectares of land were irrigated. By 1985-86 an 

additional 16.75 lakh hectares were irrigated. This includes the 

tank and well irrigation. Canal irrigation, on an average, forms 

35 per cent of the total irrigation followed by tank and well 

irrigation. 
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(c) Fertilizers Trials of application of Ammonium Sulphate on 

paddy and coconut were carried out during 1916-1'7. By the end of 

first five year plan about 6 thousand tons of fertilizers were 

distributed which increased to 22 thousand tons by the end of 

second five year plan period. 2.04 lakh tons of fertilizers were 

distributed in 1974-'75 and a target of 5.65 lakhs was reached in 

1986-8'7. As per some of the field studies done, apart from 

chemical fertiliaers, organic manures like compost, 

are generally used by small and medium farmers. 

green manure 

Agricultural extension work in the 3tRte bognn 

during the end of last century and beginning of this century. 

Schemes were started for practical training in schools; 

agricultural schools were started in 1911-12 onwards and 

agricultural college at Hebbal, Bangalore, was started. To teach 

the use of agricultural machinery, seeds, and other inputs like 

pe~ticides, they were demonstrated by the government agencies in 

close cooperation with the owners of the field. During the plan 

periods, two agricultural colleges and seven agricultural schools 

were set up. Gram sevak training centers were also set up where 

gramsevaks and grarnsevikas were employed to ·train tho farmers. 

Block demonstrations were introduced as a new innovation 

envisaging a community approach to ex-tension work for bringing 

about efficiency in management of inputs. This gathered momentum 

from 1974-75 onwards and spread to all the districts of the 

stat~. The state department of agriculture has played a vital 

role in mobilizing farmer's participation and in co-ordinating 

extension efforts of University of Agricultural Sciences, and the 

participating input agency. The structure of the agricultural 



extension has been explained in chapter four. 

Agricultural Produot1Qn 

In the pre-plan period, agricultural production was 

quite sufficient to meet the state's requirements except in 1942 

, and ''Grow More Food was launched to increase the food 

production in the country due to food shortage by the reduction 

in imports from .Burma and the famine in the country. Cultivation 

of hybrid maize from USA, and hybrid ragi such as Indaf-5 and 

Indaf-7 was taken up to raise the food production. The food 

production exceeded the target by 2 lakh tons during the end of 

fi~st five year plan. · Agricultural produc~ion was estimated to 

touch 95 lakh tons by 1986-87. The cropping intensity has also 

remained more or less the same over the period 1968-69 to 1986-

87. It increased from 1.05 in 1968-69 to 1.15 in 1986-87. So, 

this gets reflected from the cropped area which did not increase 

effectively during the entire decade. The increase in the 

production could be attributed to the adoption of high yielding 

variety seeds. 
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Chapter Four 

ANALYTICAL FRAME WORK 

The review of literature and the background information 

on Karnataka provide some basis to specify the analytical frame 

work which can explain the use' of fertilizers in the state. As 

pointed out before, some studies had indicated that rainfall had 

no effect on the use of fertilizers and also that the relative 

prices to certain extent did not influence the use of 

fertilizers. It was also observed that the results derived from a 

m:\.cro-Jevel study (sample survey), are sometimes qui·te di:f.f En:eni~ 

1' rorn Lho:o;o o.t.' nt?.B.:r.ogu to lf.)V<.:J 1 t:;tudy u!:; :l.nt~ t:;Or.::ond~:~:ry dn Ln. l n \,(l r ·· 

rela·tiow:d!ip be·tween different variables is more explici·t in ·tbc1 

case of micro-level studies such as those by G M Desai,Chary and 

Bandopadyay study(1973). Further, there are certain other 

variables like, age of· head of the house hold, family income, 

educational status, per capita income, etc which cannot be easily 

included in the aggregate analysis using se6ondary data. 

This chapter provides details of the framework used for 

the current study. In addition to the variables mentioned here,it 

:i.s proposed to add a few variables which are not included in ·the 

other studies. These are - (i) Number of sale points (ii) Credit 

advancement (iii) Number of implements and machinery used. The 

variables which are proposed in this study are grouped into five 

categories as follows :-

(i) Physical factors 
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(ii) Technological factors 

(iii) Economic factors 

(iv) Institutional factors 

( v ) Government policies 

I. PHYSICAL FACTORS 

1. Rainfall 

Rainfall is an important factor to be considered 

becau0e, in the case of rainfed areas, cropping pattern would 

depend on the amount of rainfall received and if the rainfall.is 

consistent over the a period and well distributed during the 

year, the crop cultivation could be an intonaive one. It l5 

generally felt that in areas where the rainfall is low, 

especially in the rainfed areas the fertilizer use would be less 

due to high risk and uncertainty.The fertilizer consumption pe~ 

hectare of cropped area would increase ~ith increase in rainfall 

initially,and after a certain required amount of rainfall is 

received, the consumption would 

rainfall increases further, 

decreasing, mainly because the 

reach a plateau. And as the 

the consumption level starts 

farmers may not want excess 

rainfall to wash away the fertilizers used. Hence we could find 

that the growth of fertilizer use would be low in areas where tho 

rainfall is ·greater than 1150 mm per annum and high where the 

rainfall is less than 750 mm per annum. Thus the hypotheses would 

be that rainfall should have a positive relationship upto 750 mm 

and then an inverse relationship with fertilizer consumption 

beyond 1150 mm, so that the growth in fertilizer consumption 

would start decreasing with increase in amount of rainfall. 
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It i ... .:;, often visualized that fertilizers have a 

complementary relation with irrigation. In the absence of 

fertilizer use there is a limit to increase the agricuJ.-tu.ral 

production through irrigation and similarly in the absence of 

irrigation there is a limit to the use of fertilizers. In the 

process of agricultural production, during the first phase, where 

there is not much of modern inputs use and scarce irrigation and 

rainfall, crops get only protected from drought and the 

productivity is very less.In the second phase, the role of 

irrigation becomes important as it increases the production with 

the other modern inputs. Here the productivity reaches a platea~. 

In the third stage, when the fertilizer is used with the other 

modern inputs and irrigation, the role of irrigation becomes very 

important since irrigation would mean an assurance of regular 

water supply. So, for the same level of fertilizer application 

the yield increases with the increase in irrigation level. At 

the aggregate level we could hypothesize that with increase in 

area under irrigation the consumption of fertilizer would go up. 

3. Cropping pattern 

The soil conditions, rainfall and level of irrigation 

differ fr9m region to region and hence depending on these factors 

the crops grown too differ and consequently the fertilizer 

consumption also differ. Further, within the possible crops that 

can be grown, the cropping pattern also would depend on the 

relative profitabilities of the crops. The cropping pattern is 

likely to change over time depending on any of the above factors 
' 

and hence the fertilizer application would change accordingly. 
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1. Use of High - Yielding - variety seeds 

The use of HYV seeds has been a technological break 

through in the agricultural development. This is mainly to 

increase the yield levels. Since the scope for area expansion is 

limited, intensive cultivation achieves grea-t importance. 'l'he:3e 

v~rieties are highly fertilizer responsive and hence require very 

high level of fertilizer compared to the local variety seeds. 

Thus, the increase in area under HYV seeds, is likely to be 

associated with an increase in the fertilizer consu~ption. 

2. Agricultural t1achine..u 

Raising agricultural produc·ti vi ty has historically bee11 

linked wl·th ·technological changt;}~1 such as higher lovel~> of 

mechanization. The use of agricultural machinery is a proxy for 

mechanization in agriculture. The increased use of the machinery 
' 

and implements would partly indicate farmer's awareness of 

intensive agricultural operations and hence the fertilizer use. 

One can say that mechanization in agriculture is the input for 

all inputs3. Each of the various agricultural operations demand 

an appropriate group of machines and implements, which in turn 

fall into several categories, differentiated one from the other 

by their level of complexity. The use of machinery like tractors, 

threshers, weeders,etc., require a certain minimum size for its 

viability and there~ore it is linked with size of holding, the 

cropping pattern and the intensity of cultivation. In this study, 

the number of the agricultural machineries with the farmers is 

3S.P.SeethaRaman and Modini.S.P(1985)," Marketing environment 
ior agricultural Machinery", IIM, Ahmedabad. 



used. 

III. ECONOMIC FACTORS 

:l. 

One of the basic assumptions in determining the 

production decisions at the farm level is that the farmers 

allocate their resources on a rational manner and that they try 

to maximize the net returns on their resources. Following the 

maximization process it is possible to show that the demand for 

fertilizers, which is a derived demand, is based on input prices 

and output prices. However, some farmers may respond more towards 

output price as compared to input prices. One reason is that the 

farmer would like to increase his. income by increasing the 

production through higher levels of fertilizer application. And 

for the other inputs, the share of purchased inputs is relatively 

small. A large part of the component which is not purchased and 

has an imputed value (especially family labour and own livestock 

labour) comes from within the family and the farm. Seed input 

constitutes an approximately constant proportion of output. C'' o::JlnCO 

its imputed price would vary in proportion to the price of the 

product, its value would also appear to be a constant proportion 

of the value of the output. Hired labour employed for harvesting, 

sowing, weeding, etc., is usually paid a certain cus·tomarily 

determined proportion of the quantity harvested assuming that the 

farmers desire to get maximum benefit, other inputs remaining 

constant, the quantity of fertilizer use will depend on the 

fertilizer response :function and the ratio. of prices of 

fertilizer to prices of crops. For a given response function, the 

farmers will use fertilizers till the returns to investment on 
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fertilizers equals.its cost. 

IV. INSTITUTIONAL FACTORS 

1. 

c:<:rpit..~J.l 1·1hich. i'orms the operF.1t,ic•nal cost of ·.the farm. It includes 

cost tor buying seeds, fertilizers, pesticides, transportation 

costs during marketing of the produce, fuel costs for the 

machinery, etc. This is more crucial in the case of small and 

marginal farmers since their savings are Very less and hence the 

investment would be less without the help of institutional 

credit. In the absence of institutional credit fro1n co-operuLlves 

or regional rural banks, etc. , the fanner may have to t.<.il:e l..:>an ::; 

from professional money lenders, which means that they have to 

pay heavy interests and hence may not find it economical to apply 

fertilizer::;. Thus we can expect to find an increase in the 

consumption of fertilizers ~ith increase in the loans issued from 

commercial sources. 

2. Extension effort 

Agricultural extension is one of the most important 

factors influencing agricultural development. Research and 

development has been a continuous process in research farms and 

universities. But these information have to be diffused to the 

farmers. There are various media like, radio & television 

network, documentary films, etc, for spreading the information . 

Alsp, there are various agencies such as the extension wing of 

the agricultural department, fertilizer firms,etc, which carry 
• 

the information to the farmers. Extension methods help the 
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farmers to make use of the available resources . to the optimum 

from the given technology. Of course, the other fact is that the 

small farmers take advice from the progressive farmers regarding 

the technical aspects. In extension efforts, we have the lab to 

land programmes where in the marginal farmers are given inpu·ts. · 

Secondly, there is the T & V system or where the agricultural 

extension worker visits the farms and diffuses the latest 

technology and gives guidance. 

3. Sale Points 

Sale points, in the 

fertilizers and is also known as 

study refers to the sale point of 

the outlets. There are various 

types of agencies such as c6~operative~, privat~ dealers 

inciuding the fertilizer company dealers, agro based companies 

and farmer's co-operatives establishing sales points. Sale point 

is important in the sense that if they are in an easily 

accessible distance it would be an incentive to the farmers to 

purchase fertilizer. The measure of spatial distribution at macro 

level is determined either as number of sale points per unit area 

or number qf villages per sale point. The proposition made in the 

study is that there is a positive association between the density 

of sale points and sales volume. The underlying assumption made 

is that the small farmers would be benefited in.such a situation 

since, it would not be possible for them to travel long 

distances, especially since their consumption level would be low. 

V. GOVERNMENT POLICIES 

Subsidies Subsidy is being given to the agricultural sector 

directly or indirectly for all the major inputs including 

fertilizer, irrigation, power and credit. Availability of subsidy 

would influence fertilizer consumption since the other inputs 
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mentioned are complementary. Fertilizer was brought under tho 

Essential Commodity Act since it represented a major input for 

agriculture and a major output of the· fertilizer industry. 

Government has introduced a control over the st.;ocks (production 

and imports} and prices at the industry level and at the farmer's 

level. The prices of fertilizer were fixed product wise and firm 

wise depending on the capacity utilization, vintage and the type 

of inputs used. Subsidies are provided to the industries and to 

the farmers. The subsidy to the industries are at times passed on 

to the farmers. 

SOURCES AND LIMITATIONS OF DATA 

The data source for the purpose of this study include 

the following:-

1. Fertilizer Statistics, FAI. 

2. Ann~al Season Crop Report of Karnataka. 

3. Statistical Abstract, Bureau of Economics and Statistics. 

4. Fertiliter and Agricultural Statistics, FAI. 

The study confines itself to inter-temporal analysis of 

fertilizer consumption with the set of explanatory variables of 

state aggr~gate data and cross-sectional analysis for four 

different periods of time using the published data. Data on size 

of land holdings, institutional loans for agricultural purposes 

and number of sale points were not available district wise. Also 

time-series data on the size of land holdings were not available 

for t.he analysis purpose. Data on the number of pump sets and 

tractors used are available separately upto 1979-80 after which 

they are clubbed. The data were available at four different time 

points. The relative prices of fertilizers to crops have been 

considered as a variable. The weighted average of crop prices and 
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weight.ed. average of fertilizer5 nutrient-wise have been 

considered for the calculation of the relative price. Short-·term 

agricultural loans is being used as a proxy for the loans to buy 

fortiJ.izor assuming that a constant proportion of tho loan is 

spent for the purchase of fertilizers. 

problems confronted in the empirical study. Multicollinearity is 

a cownonly observed phenomenon in time series data. It represents 

the tendency of one or more variables to move in the same 

direction over a given period. Thus if one or more explana·tor}' 

variables in a given model are highly correlated, it becomes very 

difficult to dis-entangle their influences and obtain precise 

estimate of' their effects4. The presence of hi~h correlations nbt 

only 'biases' the net regression coefficients but also produces 

the tendency towards indeterminency on account of unduly large 

sampling errors5 . 

However, the sampling error of an individual 

coefficient depends on both intercorrelations with other 

explanatory variables. The extent of multicollinearity needs to 

be examined vis-a-vis overall correlation of the equation if the 

prime objective is to determine the relative importance of 

individual factors in determining the levels of fertilizer 

consumption in the modelS . 

4 Discussion on effects of multicolliniearity,see J 
Jhonston,"Econometric methods",pp.201-206. 

5 See Karl A Fox and James F Coney, "Effects of inter­
correlations on multiple correlation and regression measures",AMS-
34l,United States department of Agriculture,Agricultural marketing 
service, Washington 1954. 

s .J ;Jhonston, "Econometric me·thods", op. c:i·t, p. 207. 



Chapter -Five 

RESULTS FROM PARTIAL ANALYSIS 

Rainfall is one of the major sources of water supply 

which could affect the use of fertilizers. Karnataka receives 

rainfall during the two major seasons i.e., south-west monsoon 

and north-east monsoon. The amount of rainfall received during 

the south-west monsoon which is roughly during June-September, is 

comparatively more than the amount of rainfall received during 

the north-east monsoon. For the purpose of this analysis, tho 

total ra.infall is taken into consideratio'n. Simple correlation 

analysis between fertilizer consumption and rainfall using the 

district wise data and state aggregate data in table 5.1 

indicates significant correlation coefficients in five districts. 

The total rainfall in·the state has decreased from 1794.31 mm in 

1968-69 to 1098.93 mm in 1986-87(graph 5.1). The index of 

rainfall with base 1968-69 decreased to 82 in 1986-87. The 

districts were classified into ·three categories. The rainfall 

distribution in the state (district wise) can be visualized in 

map.2. In the first category, there are six districts which forms 

31.6 percent of the total geographical 

percent of the total gross cropped 

districts receive less than 750 mm of 

are~ and it has 38.55 

area of the state. These 

rainfall per year. The 

fertilizer consumption has grown at a rate of 7.38 percent per 

annum. The second category has five districts, accounting for 

29.97 percent of the total crqpped area of the state. This region 
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Numbe_;r District 

1 Bangalore 
•") ..... BE:lgaum 

" Bellary ,) 

4 Bidar 

5 Bijapur 
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7 Chitradurga 

8 Dakshina Kannada 

9 Dharwad 

10 Gulbarga 

11 Hassan 

12 Kodagu 

13 Kolar 

14 Mandy a 

15 My sore 

16 Raichur 

17 Shimoga 

18 Tumkur 

19 Uttar a Kannada 
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receives 750 mm to 1150 mm amount of annual rainfall in a year. 

The fertiliier growth rate is 9.51 percent per annum. The third 

category constitutes of eight districts, accounting for 38.48 per 

cent of gross cropped area had rainfall of more than 11:::,!2) mm. '1'!1<:> 

growth rate of fertilizer use i~ 8.29 per~~nt. 

Ther··-~ e:d.sts snb.si~ard~iol variations bdtHeen di.':5trict,s 

, ... ; r.h reg-:Jr-d t,o rainfall and fertiliz.•::r consumption. As pointed 

o~t in table 5.1, most of the districts have indicated an inverse 

relation between rainfall and fertilizer consumption. There are 

only two districts namely, Dakshina Kannada and Kodag11,· with 

statistically significant positive correlation between rair1fall 

and fertilizer consumption. 

Table 5. 1 R.ainfall and. Fertilizer Consumpi~ic·n c:·~·lo.l yqi.:;:_:t:e::ol.llt·_::~ 

Districts Correlation R2 Growth rates in 
Coefficient fertilizer use@ 

BAN GALORE -.5577 .3110 07.26 
BELGAUM -.1663 .0276 14.13 
BELLARY -.3363 .1130 11.57 
BIDAR -.0062 .0000 09.88 
BIJAPUR -.6285* .3950 14.53 
CHIKMAGALUR -.0777 .0060 10.43 
CHITRADURGA -.2801 .0784 06.22 
DAKSHINA KANNADA .5571* .3103 05.18 
DHARWAD ::..3449 .1189 13.47 
GULBARGA .0457 .0020 13.48 
HASSAN .0715 .0051 09.86 
KODAGU . 5915* 

. 
.3498 14.24 

KOLAR -.0746 .0055 07.84 
HANDYA· .0748 .0055 06.70 
MY SORE -.5574* .3106 09.69 
RAICHUR -.4040 .6131 12.27 
SHIMOGA -.7265** .5278 09.19 
TUMKUR -.2810 .0789 07.15 
UTTARA KANNADA .4338 .1881 08.10 

@ The growth rates are based on time series data from 1968-69 to 
1986-87. 

* significant at 10 % level 

** significant at 05 % level 



Dakshina Kannada district is l.ocated on the south western part of 

Karnataka adjoining the Arabian sea and receives very heavy 

rainfall during the south-west monsoon season and the use of, 

fertilizer in terms of absolute value is quite high but in terms 

of growth rate it is quite low which holds good with our 

hypothesis. Kodagu is situated in the south interior part with 

heavy rain mainly due to the environmental conditions. 

The important crops in this area are plantation crops like 

coffee, tea and rubber. The level of fertilizer had been very low 

in the early seventies and increased rapidly over time. In 

Bijapur, Mysore and Shimoga there is a high negative correlation 

between fertilizer consumption and rainfall. The growth rates of 

fertilizer consumption increased from 7.38 to 9.51 with the 

increase in amount of rainfall received. 

Table 5.2 Fertilizer Consumption in the three region§ 
r---------------------~--------------------------------------------------

fertilizer/rainfall 
Rainfall 
< 750 MM 
regionl 

Number of districts 

Fertilizer use(kgs) 
per GCA(1975-76) 

Fertilizer use(kgs} 
per GCA(1985-86) 

Growth rate of 
fertilizer 
consumption(per cent) 

6 

31.932 

67.637 

7.38 

Rainfall 
750-1150 MM 
region2 

Rainfall 
>1150 MM 
region3 

-----·---
5 8 

19.262 18.799 

50.746 51.638 

9.51 8.89 

The growth rate declines with further increase in the 

rainfall. This is because, a high amount of rainfall implies 

assurance of water supply and the level 9f application would. 

generally be high or would be almost at the optimal level. So, an 
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increase in the consumption would mean an increase in the gross 

cropped area or an increase in the area under high yielding 

variety seeds. In a ten year period, between 1975-76 and 1985-86 

the level of consumption has doubled ih regionl and increased 

nearly two and a half times in region2 and region3. There has 

been a decline in the fertilizer consumption with increase in 

the amount of rainfall received. The same pattern is seen in both 

the years(refer table 5.2). The region with lower rainfall has 

higher level of use and vice versa. It may be useful pointing out 

that any conclusion on this would not be very precise since the 

level of application and the percentage of area fertilized would 

vary from region to region and from district to district in a 

given region. Apart from th~ amount of rainfall, irrigation 

levels also differ within the region defined here. But within 

this li~itation the hypothesis of inverse relationship between 

rainfall and fertilizer use appears valid. 

IRRIGATION 

The effect of irrigation has been analyses using the 

state aggregate data according to source of irrigation, i.e. 1 

canals, ·tanks, wells and other sources. In absolute terms the 

area under irrigation has increased from 12.34lakh hectares in 

1968-69 to 16.75 lakh hectares in 1986-87, but the percentage of 

gross cropped area increased from 11 per cent in 1968-69 to 18 

per cent in 1986-87 which is still low. In terms of the source of 

irrigation, the canal irrigation has been dominating with an 

average_ of 35 per cent of the total irrigation. This is due to 

the new projects developed in the mid sixties and the late 

seventies. The tanks and well irrigation depend more on the 

rainfall which on the whole has decreased over time. This has 
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reflected in the low availability of ground water from tanks and 

wells. The area under well irrigation has decreased by nearly 49 

per cent compared to 25 per cent decline in tank irrigation. The 

irrigation intensity in Karnataka has increased from 0.1005 in 

1965-66 to 0.1857 in 1986-87. This shows an increase of 84.77 per. 

cent Or an annual rate of 3.06 per cent. The gross irrigated 

area increased from l0.37lakh hectares in 1965-66 to 16.74 lakh 

hectares in 1986-87. This shows an increase of 61.73 per cent at 

2.4 per cent growth per annum(see table 5.3). The gross cropped 

ar~a increased only by 12.59 per cent compared to 61.73 per cent 

of gross irrigated area. 

From graph 5. 2 it can be noticed tha·t the irriga·tion 

has developed only after 1980-81 onwards and .th~ fertilizer 

consumption curve has also taken a steep curvature during the 

same period. The cropping intensity has grown at a slower pace as 

compared to irrigation intensity. Compared to a cropping 

intensity of 1.8 in Punjab, Karnataka's cropping intensity is 

only 1.1. 
I 

Table 5.3 Intensity of Irrigation in Karnataka 
······------·-··------.. --.......... _ ................... __________________________________________ ,,, ....... _ ... _____ .................................. -------.. ·----·--·-......................... , 
year GIA NSA GCA GCA/NSA GIA/fj_CA ! 

( ' 000ha ) ( ' 000ha ) ( ' 000ha) 

-i~-~~=~~-· i~~~ -· i~~!~ i~~~~ ----i~~~~; ---_ J~~; -----~~ 
1975-76 1707 10360 11159 1.0771 .1530 
1980-81 1675 9899 10660 1.0769 .1571 l 
1985-86 1675 10172 11561 1.1365 .1449 \ ' ________________ ,_ .. ___ .. ________ .! 

Note: GIA= Gross Irrigated Area, NSA= Net Sown Area and GCA= Gross 
Cropped Area. 

Source : Statistical Abstract of Karnataka,Bureau of Economics and 
Statistics,Bangalore. 

The irrigation distribution across the districts, 

except for a few districts indicated statistically significant 
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coefficients between fertilizer use and irrigation intensity. The 

district wise results are given in table 5.4. 

A comparison between the performance. of Karnataka and 

Pundab in terms of irrigation facilities in table 5.5 indicates 

that in Punjab irrigation has helped and given good scope for the 

use of high y-ielding variety seeds which is as high· as 93.82 per 

cent of the total cropped area and thus this is reflected in the 

level of fertilizer. This shows that there is a wide scope for .. 
increasing the level of fertilizer application through 

improvement in the irrigation and also increase the area under 

high yielding variety seeds. 

Table 5.4 

Correlation Coefficient between fertilizer use and 
irrigation intensity in the districts of Karnataka 

c=::trict Correlation 
Coefficient 

Bangalore .7364** 
Belgaurn .8368** 
Bellary .9604** 
Bidar .8738** 
Bijapur . 8828!U! 
Chikmaglur .8902** 
Chitradurga .4857 
Dakshina Kannada .7567* 
Dharwad .8964** 
Gulbarga .9320** 
Hassan .8900** 
Kodagu . 9194!U1 
Kolar .7346$ 
Mandy a .8419!+1$ 
My sore .8946$$ 
Raichur (-).1877 
Shimoga (-}.3044 
Tumkur (-).5599* 
Uttara Kannada .0651 
State .9995** 

* significant at .01 % level 
** significant at.001 % level 
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Table 5.5 Comparison of Agricultural Performance 1983-84 

KARNATAKA PUNJAB 
r------------------· ------------ ·------
Area under 
HYV's (%) 

Percentage 
of GIA 

Cropping 
Intensity 

37.81* 

13.85 

01.07 

Percentage 64.08 
of area under 
food grains 

Average fertilizer 56.67 
use per Hectare(kgs) 

93.82@ 

86.08 

01.71 

67.52 

43.42 

~------------------·-----------------~-----------------~-* includes Paddy, Jowar, Maize, Ragi and Wheat. 
@ includes Paddy,Wheat and Jowar. 
Source ~ 1. Statistical Abstract of KarnatJaka, Fer1~lli?..er 

· Statistics(1983-84) and Annual Season Crop 
report,Karnataka. 
2. Table No.2.6, Region wise-crop wise fertilizer consumpti 
A study of Punjab,R.P.S.Mallik,1988. 

The fertilizer consumption per gross cropped area for 

the districts of Karnataka are classified into three regiortu 

based on the average irrigation level. The regions R1 and R2 

consists of eight districts, their growth rates in fertilizer use 

are 12.13 per cent and 9.28 per cent respectively. The third 

region (R3) consists of three districts hav1ng a growth rate 'of 

7.04 per cent in fertilizer use. The classification of districts 

according to irrigational levels is shown in map.3. The nutrient 

wise fertilizer consumption per hectare of cropped area is given 

in Table 5.6. As per the table the average consumption has been 

increasing 'with increase in the level of irrigation. The same 

trend is observed for the years 1975-76 and 1985-86. When _we 

compare this v.ith the regions classified according to 

rainfall(see,Table 5.2), it can be noted that the average 

fertilizer consumption per unit of gross cropped area, is 
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Number District 

1 Bangalorce 
0 
(~ Belgaum 
.... Bellary . ) 
4 B;idar 

5 Bijapur 

6 Chikamaglur 

7 Chitradurga 

8 Dakshina Kannada 

9 Dharwad 

10 Gulbarga 

11 Hassan 

12 Kodagu 

13 Kolar 

14 Mandy a 

15 My sore 

16 Raichur 

17 Shimoga 

18 Tumkur 

19 Uttara Kannada 



declining with increase in the amount of rainfall received. 

Similar trend is noticed for both the years, i.e., 1975-76 and 

1985-86. 

Table 5.6 

Nutrient 
variety 

N 

p 

K 

Total 

Number of 
districts 

Fertili2.er Consumption per gross cropped area 
(Units: 'kgs/ha) 

R1 
1-15 

06.22 

02.16 

01.83 

10.21 

8 

·---------,--------
1975 - 76 

R2 
15-30 

17.23 

05.07 

04.09 

26.39 

8 

R3 
30-45 

29.21 

08.19 

11.05 

48.45 

3 

1985. - 86 
R1 Rz 

1-15 15-30 

18.78 34.18 

11.89 16.22 

10.30 11.03 

40.97 61.42 

8 8 

Ih 
30-45 

49.8 

21.2 

3 

-----·------.. ·--·----
Note: The class range refers to percentage of gross irrigated area 
the gross cropped area. 

To get a better picture of the effects of rainfall and 

irrigation on the fertilizer consumption, the districts have been 

cross classified according to rainfall and irrigation. The effect 

· of rainfall and irrigation on the consumption of fertilizers is 

highlighted in table 5.7. Th~ nineteen districts have been 

classified according to rainfall and irrigation into eight 

categories. The average fertilizer consumption per gross cropped 

area indicates that there is an increasing pattern on moving down 

the column, implying the increase in the level of irrigation. 

Analysing column wise, a decrea5ing pattern on moving left to 

right of the row is noticed, implying increase in the level of 

rainfall. The same pattern is noticed for the year 1975-76 and 

1985-86. So, the effect of irrigation has been more than that of 

rainfall. The combination of (FA ,Regionl), consists of only one 
. 

district, i.e., namely, Mandya, thus the value in the particular 
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region could be slightly biased . But this particular district 

happens to be the one with highest consumption of fertilizer per 
'·. 

hectare of gross cropped area. . I 

Table 5.7 Fertilizer use per hectare of GCA 
(units: 'kgs) 

..---------------- '----------r,----------,-------··-·~ 

regi!!~5 
-r::ion3; 

~--..,.------------------+-------------------·---- I 

34.84 45.61. 

Irgn/Rainfall 1975 - 76 
regionl region2 region3 regionl 

R1 10.68 08.28 10.97 37.80 

R2 33.81 26 .59 14.97 67.33 69.59 48.20 

R3 68.80 * 38.28 128.24 66.67 

1...- ·-------··---·--······-·--·--

* No districts classified in region. 
'Irgn' refers to the percentage of area irrigated. 
Source : Fertilizer and Agricultural Statistics,FAI Southern Region 

Thus, comparison of the relative effects of rainfall and 

irrigation, brings out the conclusion that irrigation is an 

important factor that determines the use of fertilizers. This 

holds good with the original hypotheses. Karnataka has a good 

potential to improve the irrigation systems, especially canal. 

This is because the well and tank irrigation depend more on the· 

amount of rainfall received in that region. From the state data 

:Lt is noticed ·tha·t the axoa under ·Lnnlt lrr.lgut.lon und woll 

irrigation have decreased considerably between 1968 and 1~86. 

CROPPING PATTERN 

As pointed out in chapter three, the important crops 

grown in Karnataka are paddy, jowar, bajra, ragi, maize, pulses, 

sugar cane and cotton. Among the food grains, paddy is the most 

popular crop. Ragi is main~y confined to the southern districts; 

Jowar, bajr:a and Hheat are confined to the northern districts of 

Karnataka. In most districts the area under food grains is 

dominant in the cropping pattern. Table 5.8 gives the distric~ 
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wise cropping pattern for the yea~-81 in percentages to the 

total cropped area of the districts. Among the major food crops 

only paddy is grown thrice in a year, i.e. ,Kharif, Rabi and 

Summer seasons. For cropping seasons details refer appendix 2. 

Among the three seasons ·the net area sown is highest during the 

Khari£ season and seconded by the Summer season but not as much 

a~ in th0 Kharif season. This is partly hecauso of the rainf0J.1. 

distribution during the year. In Karnataka, the major share of 

annual rainfall occurs during the south-west monsoon and the 

rainfall is conducive to take a paddy crop during the season.-

Crops like groupdnut, Ragi, Jowar, Oil seeds, etc., which are not 

water and fertilizer intensive crops,are grown during the next, 

seas.on. 
Table 5.8 

•' 

CROPPING PATTERN IN DISTRICTS OF KARNATAKA 1980 - 81 
· (PERCENT AGES) 

DISTH.ICTS PADDY JOWAR RAGI PULSES FOODGR.AIN SUGAR 

BAN GALORE 
BELGAUM 
BELLARY 
BIDAR 
BIJAPUR 

I CHIKrlAGLUR 
CHITRADURG 

·DAKSHINA 
KANNADA 
DHARWAD. 
GULBARGA 
HASSAN 
KODAGU 
KOLAR 
MANDY A 
MY SORE 
H.AICHUR 
SHIMOGA 

l
TUMKUR 
UTTARA 
KANIMDA 
--····-.. --r. __ ,_, .. __ 

08.42 
06.12 
05.19 
02.56 
00.23 
19.85 
09.15 

56.23 
07.16 
01.20 
18.59 
30.43 
10.97 
20.62 
11.55 
05.80 
53.62 
08.57 

'I IJ:-. (j-1 

0 
20.13 
25.20 
27.56 
32.60 
07.58 
13.23 

0 
20.85 
24.88 
03.71 

0 
00.28 
02.11 
15.86 
21.56 
08.32 
03.63 

00.112 

52.45 
01.52 
05.93 
00.02 

0 
16.97 
19.38 

'00.10 
01.23 
00.08 
41 .. 87 
03.15 
40.78 
31.41 
21.09 
00.01 
13.25 
31.42 

00.Gf3 

12.41 
11.39 
08.86 
32.67 
10.04 
08.73 
12.20 

04.62 
09.67 
24.97 
18.32 
00.74 
10.29· 
21.45 
20.87 
11.40 
05.32 
16.82 

TO'fAL CANE 
----- ·------
78.37 
64.01 
67.92 
76.85 
69.19 
55.22 
73.53 

61.05 
54.28 
69.05 
85.24 
34.33 
69.30 
77.38 
71.80 
56.55 
82.09 
69.91 

00.83 
04.55 
01.31 
02.76 
00.57 
00.56 
00.84 

00.71 
00.19 
00.17 
00.83 
00.02 
00.94 
07.14 
00.96 
00.35 
01.67 
00.57 

~Jl. 8:2 

0.003 
06.56 
17.30 
02;44 
15.80 
00.74 
08.18 

0 
21.68 
10.05 
00.89 
00.17 
00.02 

0 
01.20 
27.09 
02.93 
00.11 

----------·--·· ............ ____ ,., ............ -----··-·-"-" .... ________ , ___ , .... _,__,_ ___ , ------ ···-·--------.. _, ______ ,, __ _ 
Statistical Abstract, Bureau of Economics and Statistics, 
Karnataka. 
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On an average, the area under food grains which includes cereals 

and pulses form nearly seventy five percent of the totaY cropped 

area.. A sirntlar pa-ttern is found in <.-tlmo.st all ·thl?~ di..'3·t:d.ets. 
i 

In Karnataka, generally, multiple cropping or crop 

rotation system is followed in the irrigated area. Paddy and ragi 

are grown in the first season followed by Ragi-Sugarcane or 

Paddy-sugar cane or single crop. Ragi is a less water intensive 

and fertilizer intensive crop compared to paddy and sugarcane. 

Sugar cane is the most fertilizer intensive crop. Its acreage is 

found comparatively high in high irrigated districts like Mandya, 

Shimoga and Ottara Kannada. In the district of Mandya, apart from 

irrigation, the soil condition favours the growing of sugar cane. 

With regard to the marketing of the commodity, there are locally 

situated sugar man~facturing industries which purchase the 

commodity from the farmers. Similarly this takes place in Shimoga 

district. When we look at the price movements of sugarcane crop, 

it has increased by 1.84 times between 1973-74 and 1985-86 

compared to the acreage which increased by 1.58 times during the 

same period. Gram and ground nut are also grown during the second 

season mainly because fertilizers applied during the first season 

would hold good for the second season for growing these 

crops.Otherwise, the soil nutrient level may not be sufficient to 

grow any superior cereals and may have to be replenished again. A 

similar situation is found in the Guntur district of Andhra 
,, 

Pradesh where chillies and tobacco are grown in the second 

season7 . 

7 G M Desai, Chari and Gangopadyay, "Grow·th in fertilizer u~:;e: A 
micro level analysis,Case study of Guntur district",1973. 
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INSTITUTIONAL CREDIT 

Though agricultural credit includes the short-term, 

medium-term and long-term loans, for the purpose of this study' 

only short-term and medium-term loans are considered. Loans are 

disbursed for various purposes for example, seasonal operation, 

purchase of implements, marketing of crops, processing, etc,. In 

this study only the loans advanced by the agricultural credit co-

operative societies as crop loans is considered. It is assumed 

that a proportion of the total crop loan is utilised for the 

purchase of fertilizers. 

The growth of crop loans advanced between 1968-69 to 

1986-87 can be visualised from table 5.9 and graph 5.3. The index 

numbers with base 1968-69 indicates that credit has become an 

important input in agriculture like any other inputs. It is 

hypothesised that credit facilities would stimulate and increase 

the use of fertilizers. 

The issue of crop loan has increased at 10.38 per cent 

per annum from Rs.261.23 lakhs in 1968-69 to 14879.04 lakhs in 

1986-87. It may be recalled that the agricultural "package 

program was introduced ih India to improve the agricultural 

production. The package contained the major inputs and credit as 

per the farm plan proposed for each farmer. Credit under the 

package program secured as short term loans increased by about 

forty per cent and medium term loans by about 300 per cent during 

the early stages of its implementations . The tempo seems t,o have 

s J A Mollet, (1966), "Package programs" ,Agricultural 1 ' p ann1.n 
course,F A 0. ~he analysis is based on 1961-65 data. 
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been kept in Karnataka too. Medium term loans advancement also 

was quite substantial. The loans for digging of wells increased 

from 2.84 lakhs in 1968-69 to 53.21 lakh in 1978-79. The purchase 

of pump -sets and other machineries increased from 11.03 lakhs in 

1968-69 to 16.92 lakhs in 1977-78. Overall the medium term loans 

increased from Rs 224;52 lakhs in 1968-69 toRs 4331.93 lakhs in 

1986-87. This is seen very well with the increase in the number 

of pumpsets and other farm machineries used. The number of 

electrical pump sets increased from 27,042 in 1966 to 1.59 lakhs 

in 1972-73 the tractors and tillers increased from 12,444 in 1966 

to 13,982 in 1979-80. In total, the pumpsets and other equipments 

together have showed an increase of 10.58 per cent in the twenty 

year period in comparison with that of agricultural credit which 

shows an increase of 10.35 per cent during the same period. The 

nationalisation also has contributed towards increased use of 

agricultural credit; -The agricultural credit co-operative 

societies decreased from 8931 in 1968-69 to 5184 in 1977-78 and 

to 4954 in 1986-87. The number of villages served by these were 

25827 out of 26377 villages in 1968-69 to 28228 out of 26766 

villages in 1977-78. 

The slow expansion of these societies could be that 

despite the government policies regarding rural finance, 

prominence was not given to the development of primary co­

operative credit societies. 

The short-term loans advanced per hectare of gross cropped area 

increased from Rs 24.75 in 1968-69 toRs 121.82 in 1986-87. This 

shows an increase of 392 per cent at a growth rate of 9.85 per 

cent p~r annum compared to the fertilizer consumption of 10.08 

per cent. 
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Table 5.9 Institutional Credit Advancement 

--·-----......-----
Year Loans 

(Rs'000) 
Index of 
loans advanced 

--·-----------1--- ·----+---------------· 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 

261236 
247596 
303093 
353538 
333717 
416556 
492215 
584161 
599728 
578221 
628305 
751581 
874857 
936495 
998133 

1121409 
1601592 
1440503 
1413508 

---------'------

100.00 
94.78 

116.02 
135.33 
127.74 
159.46 
188.42 
223.61 
229.57 
221.34 
240.51 
287.70 
334.89 
358.48 
382.08 
429.27 
613.08 
551.42 
541.08 

Loans per 
GCA( inRs) 

24.75 
22.94 
27.84 
32.17 
32.06 
38.24 
44.76 
52.39 
60.79 
52.35 
56.44 
67.64 
78.32 
83.41 
89.51 
97.72 

139.05 
124.60 
121.82 

Source : col.1 Statistical Abstract, BE S, Karnataka 

The technological change through the use of high 

yielding variety seeds was introduced as a means to increase .the 

tempo of agricultural development. In Karnataka, the introduction 

of high yielding variety seeds of major food crops like paddy, 

maize, bajra, ragi, and wheat played an important role. Among the 

crops almost the entire area under maize was covered by HYV's. 

Crop wise data on high yielding variety seeds indicate a steep 

increase in the area under hyv's between 1965-66 and 1975-76, 

after which there has been a steady growth(refer table 5.10). 

However,in the case of maize HYV variety seed has been already 

adopted to great extent at the early stages of agricultural 

development during the mid-sixties. 
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Table 5. 10 Area under HYV's Crop wise 
----,-------,..--------.--------,--,----·-

YEAR/CROP RICE I JOWAR I WHEAT 
( '~00 hectares) 

1965-66 25.6 22.0 0.70 

107 ~) -7 (:) 

1980-81 

(1188.7) (2272.6) (fl?.~L~3) 

434.6 510.8 
(1193.7) (2016.0) 

685 J 640 
( 111·1 ) ( 1606 ) - ..... _ . ....._ ........ ~-· __ ........... ______ ,,_ 

,J. C.~8. 8 
(107.2) 

175 
(322) 

MAIZE 

17.8 
(23.9) 

17'7.6 
(1'17.G) 

157 
(157) 

Source 
Note 

Statistical Abstract,B E S,Karnataka 
The numbers in the bracket refers to the total area 
the crop. 

Area under paddy and jowar increased at almost the same rate and 

area under wheat and maize v~ere not very, substantial but in terms 

of percentage to the total area under the crop it was quite 

significant. 

The use of HYV seeds is very limited during the Rabi 

and summer season. It may be pointed out that autumn rice is sown 

between May and August and this coincides with the south-west 

monsoon (June-September). The rainfall in the south-west monsoon 

season accounts for nearly seventy to seventy five per cent of 

the year's total rainfall. Therefore the cropped, area is more 

during this season as compared to the other two seasons. Rainfall 

though does not show any effect directly, is indirectly affecting 

through cropping intensity and cropping pattern. When the area 

under HYV's for all crops in Karnataka is analysed it is observed 

that the growth rate has been as high as 11.49 per cent per annum 

in comparison with the fertilizer consumption rate of 10.08 per 

cent per annum. The graph.5.4 shows the similar pattern followed 

by the HYV's as that by fertilizer consumption. Thus, it is 

possible to infer that the growth of HYV's has helped in the 

growth of fertilizer use. 
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'T'ahle 5.11 

YEAR 

1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 

.1982-83 
1983-84 
1984-85 
1985-86 

1986-87 

Use of HYV's 

Area under HYV's 
('000 ha) INDEX 

--~-------------~-----

420.02 
530.81 
641. 59 
752.39 
909.98 

1196.62 
1302.94 
1812.27 
1592.99 
1785.61 
1802.97 
1952.01 
2035.55 
2119.09 
2202.62 
2286.16 
2067.43 
2699.17 

2578.29 

100 
126.38 
152.76 
179.13 
216.65 
284.89 
310.21 
431. 57 
379.27 
424.89 
428.26 
464.75 
484.63 
504.52 
524.41 
544.30 
492.22 
642.63 

613.85 
·---·-···-·---------- -------·--------' 

Source: Statistical Abstract,B E S,Karnataka 

When the situation in Karnataka is compared with Punjab, it can 

be pointed out that Karnataka offers a good scope for increasing 

the fertilizer consumption with further increase in HYV coverage. 

SIZE OF LAND HOLDINGS. 

It is sometimes assumed that the level of fertilizer 

application was directly proportional ·to· the size of the 

farm.This is based on the assumption that the farmers may not be 

able to grow crops profitably due to the non-existence of 

economies of scale,and that they may prefer farm yard manure over 

chemical fertilizers.However, there are studies indicating that 

small farmers do use fertilizers optimally. One reason attributed 

to this pa·ttern is the full utilisation of land ·through intensive 

operations on account of the small size of holdings. It is 

unlikely that land may be kept fallow and the cropping intensity 

would be high compared to the large farms. The incidence of land 
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being kept fallow increases with increase'in farm size. Small 

farrne)~s ·t:.end to use more of. curren·t 

(labour,fertilizer,etc,) per•acre. In situations characterised by 

constant returns to scale, (as indicated in studies such as Pranab 

Bardhan's study on size and productivity) the farmer in order to 

maximise h1s expect,ed income, devotes a larger amotm·t of labour 

per acre .since .his absolute risk aversion decreases but relative 

risk aversion does not decrease with increase in income and 

wealthS. The small farmers tend to have intensive cultivation 

because, they give more importance to productivity. In the case 

of large farmers, who are also to a certain extent subsistent, 

may not necessarily give too much importance to product~vity 

since they may be following a less intensive cultivation 

practices. Users with high levels of fertilizer consumption 

generally have smaller farms due to two reasons. Firstly, the 

small farmers have to produce enough food for the family 

requirements since they cannot purchase them at the market. 

Secondly the farmers are in a position to provide closer 

supervision to the·farm operations and thus gain more confidence 

in the use of fertilizers. To strengthen the idea, we can notice 

in Table 5.12 that ·the application of fertilizer per hectare of 

cropped area increases with decrease in the size of land holding. 

In a farm level study it has been found that people who own pump 
" 

sets for irrigation tend to have a higher level of application of 

fertilizer than the farmers having canal irrigationl0. 

n Prnnab. K. Bard han, "Size, Productlvj.-ty and ro turn:> to ~enl (>: 1\n 
analysis of farm-level data in Indian Agriculture";Journal of Politi~al 
EconomY,PP1370-86. 

10K Subba Rao,"State policies 
agriculture",Development and Change, 
Delhi) Vol 16, · 1985, pp 523-546. 
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Table 5.12 
Fertilizer consumption per hectare of fertilized area 
-·-----------.-----------------~r----------

size of 
holdings 
( hecta.res) 

< - 1 
1 - 2 
2 - 4 
4 - 10 
10 - > 
State 
All India 

Number of 
users (%) 

47.4 
52.5 
57.6 
43.0 
44.2 
49.9 
40.5 

Area fertilized 
(percentage) 

46.0 
43.0 
40.4 
26.6 
26.5 
33.4 
33.5 

----..1.---------·- --------------

Consumption 
(in kgs/ha) 

169.1 
131.7 
106.3 

97.4 
39.5 

104.6 
79.5 

Source:: Fertilizer demand study - 1975-76,NCAER. 

The percentage of area fertilized gets reduced.as the 

size of the farm increases and the rate of application is also 

decreasing with the increase in the farm size. The rate of 

application at all-India level also shows similar pa·ttern as that 

of Karnataka. However, Karnataka has fared better co~pared to the 

All-India average. But the important factor to be discussed is 

that fn both cases,the level of application has been decreasing 

with increase in the size of the farm. 

SALE POINTS 

The sale points here refers to the sale points of 

fertilizers (also called as out~ets) which includes the co-

operatives, private dealers, agro-kendras, etc,. The hypotheses 

we make here is that sale points would increase the use of 

fertilizers by making fertilizers available at more convenient 

locations to the farmers, in terms of spatial diversification. It 

can be visualised that with sale points nearer to the farmers, 

the chances of fertilizer application is increased. This is 

particularly applicable in the case of small farmers. The sale 

points, generally privately owned one's tend to be concentrated 
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in the cities or big towns nodal points due to the transportation 

facilities especially access to railway stations. 

Between 1976-77 and 1986-87, the number of sale points 

increased by about 25 per cent from 7251 to 9017(for further 

details on number of sale points, refer appendix 3). The number 

of villages served by a sale point has decreased from 4.47 in 

1977-78. to 3.71 in 1986-87. 

It may be interesting to analyse whether the 

relationship between the sale points and f~rtilizer consumption 

is supply determined or demand determined. As indicated earlier, 

the demand for fertilizers is determined by input response 

' funcition and the relative price of fertilizer to crops. In the 

case of small farmers the mixture of organic and inorgani-c 

fertilizer·would depend on the relative price and accessability. 

Given the demand the actual consumption would depend on the 

availability of the commodity at the right time and right place. 

This is where the sale points play an important role. In Gujarat, 

the supply push factor. has b~en more effective than demand.pull 

factor. In 1981, Gujarat had 325 outlets per district and each 

sale point covering less than three villages, as compared to 

about, five villages at the all- India level.· It could be argued 

that the number of sale points would increase with the increase 

in the sales of fertilizers. It is·more of a natural process as a 

part of the marketing strategy. Table 5.13 comparen the gross 

cropped area coverage by each sale point for Karnataka and all-

India. The cropped area covered and the amount of fertilizer sold 

per sale point have been higher in Karnataka as compared to al~-

India averages. The number of villages covered by each sale point 
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decreased between 1978 and 1987. The district wise changes can be 

noticed in Table 5.14. 
Table 5.13 Fertilizer Consumption 

KARNATAK.A 

Year GCA/sale NPK/sale 
point point 

ALL-INDIA 

GCA/sale 
point 

NPK/sale 
point 

1982-83 1694 57.9 1539 55.6 
1983-84 1435 62.3 1353 58.9 . 
1984-85 1349 69.4 1237 56.3 
1985-86 1274 61.7 1158 56.1 

I 1986-87 l 1228 60.5 1124 54.7 
--·-·----... -.... --·-----·-----·---.. -· .. --~--a-~ ....... _ ....... --.. ~-.......... ______ ,. ·----·-·---.. ·--·------- ----·-----.. ·--····~-·--.. --.. --

Comparing the number of vill~ges served by a sale point between 

the periods 1978 and 1987 in the state, we find a decrease in ten 

districts, marginal increase in five districts and more or less 

stagnancy in rest of the four districts. 

Table 5.14 District wise distribution of Sale point$ 

Districts 

BANGALORE 
BELGAUM 
BELLARY 
BIDAR 
BIJAPUR 
CHIKMAGLUR 
CHITRADURGA 

. DAKSHINA­
-KA.Nt-JADA 
DHARWAD 
GULBARGA 
HASSAN 
KODAGU 
KOLAR 
l'1Al·WYA 
MY SORE 
RAICHUR 
SHIMOGA· 
TUMKUR 
UTTAR -­
-KANNADA 

Number of sale points 

1978 

704 
840 
318 

96 
479 

·233 
"283 

147 
632 
207 
263 
234 
530 
356 
319 
379 
402 
507 

322 

1987 

439 
844 
435 
234 
340 
391 
348 

559 
1028 

395 
340 
189 
472 
566 
826 
598 
466 
344 

203 

Number of village 
per sale point 

1978 1987' 

3.77 
1. 40 
1. 93 
6.45 
2.67 
4.77 
5.23 

4.32 
2.15 
6.69 
9.77 
1. 26 
6.27 
4.15 
5.75 
3.99 
4.91 
5.37 

4.15 

6.05 
1. 39 
1. 41 
2.65 
3.77 
2.84 
4.26 

1.13 
1. 32 
3.51 
7.55 
1. 56 
7.04 
2.61 
2.22 
2.53 
4.24 
7.93 

6.59 
-··----- .. - ............... - .. _ .. _____ ..,_ ... ----------·-- -------~---~---·--- ----· --.. -----·- --.. --~·---···----·----

Sources:l.Fertilizer and agricultural statistics 
2.Statistical abstract, Karnataka. 
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The effect of sale points on fertilizer consumption 

was analysed using cross-section data for four time periods, 

i.e. ,1970-71, 1975-76, 1980-81 and 1985-86. There was a positive 

correlation between the variables, insignificant in the first 

periodand but later the linkage seem to have got strengthened and 

thus was significant in the other three periods. The results of 

the statistical analysis between fertilizer consumtion and sale 

points given in table 5.15, indicates that to a certain extent it 

influenced the consumption of fertilizers. However, this 

con~lusion is debatable, because of the cause-effect 

relationship. 

Table 5.15 
Correlation coefficient between fertilizer consumption 
and number of sale points ---l Year Corr.Coeff. R2 2-T test D-W Stat. 

··-----------
1970-71 0.0260 0.000676 0.916 1.515 

1975·-76 0. £)293* 0.237802 0.020 1.417 I 
1980-81 0.7855** 0.594510 0.000 1.568 

1985-86 0.7524** 0.540537 0.000 1.794 j __ .. _____ "--------------~"· 
Note: * significant at 10 % level 

** significant at 01 % level 

Government policies Subsidies on Fertilizers and other input§ 

At the All- India level, the subsidi.es to agriculture 

increased from Rs 7203 million in 1974-75 to Rs 15838 million in 

1980-81(refer appendix 4). But the share of subsidy to 

agriculture in the total subsidies decreased from 94 per cent in 

1974-75 to 62 per cent in 1980-81(refer appendix 4). In 

particular, the fertilizer subsidy increased by nearly 36 times 

between 1970-71 and 1982-83 at current pr~ces and 13 times at 
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constant prices as per table 5.16. In Karnataka, the subsidies on 

fertilizer increased by nearly 25 times between 1970~71 and 1982-

83 from Rs 1.25 crores in 1970-73 to 30.58 crores in 1980-

83(refer table 5.17). According to Subba Raoll, the distribution 

of subsidies hav~ not been done systematically and there exists a 

regional disparity. 

* 

Table 5.16 
All-India Fertilizer subsidy 

·-----------
Year Current Prices Constant Prices 

(Rs.Crores) (Rs.Crores) 
.. ----------·-:--------------.. ---

1970--71 17 17 
1971-72 20 19 
1972-73 18 15 
1973-74 33 22 
1G74-75 371 201 
1975-76 242 149 
1976-77 122 79 
1977-78 266 157 
1978-79 342 200 
1979-80 603 313 
1980-81 505 231 
1981-82 375 154 
1982-83 605 222 
-~------.... ------------ ------...... 
Source: Table 1.column 1,2,3. 

Chotan Singh and Puran Chand (1988), 
IJAE:41:4 pp637-38 

Table 5.1'7. Fertilizer subsic!y 
in Karnataka (Rs.crores) 

Current Price Constant Price 

1970-73 1. 25 1.16 

1975-78 13.67 8.36 

1980-83 30.58 12.59 

Source: Table 2(a), row 6. 
Same as in table 5.16 

'· 

111\..Subba Rao; "State policies and ,regional 'study in Indian 
Agriculture", Development and Change, 1985,Voli6, pp523-544. 
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As per the Inter-state analysis, four states namely, Uttar 

Pradesh, Punjab, Andhra Pradesh and Tamil Nadu account for Half 

of the nation's gross sown area and claimed 55 per cent of total 

subsidy. Where as five states namely, Madhya Pradesh, Rajasth~n, 

Bihar, Orissa and W.est Bengal with 40 per cent of India's gross 

sown area and 20 per cent of irrigated area claimed only 15 per 

cent of the total subsidies. 

In Karnataka, the subsidy on agricultural inputs 

increased tremendously (refer appendix 5). If we examine the 

subsidy on the different inputs between 1980-81 and 1986-87, the 

highest percentage increase has been for electricity and then on 

credit followed by fertilizer sub~idy. The same could be 

visualised from the graph 5.5 & graph 5.6. There was a sharp 

decrease in the subsidy for fertilizers from Rs 389.86 million to 

Rs 39.8 million in the year 1982-83 but did not affect the 

consumption to a large extent but th~ increase in the subsidy 

during the year 1983-84. from Rs 39.8 million to 215.03 million 

made an impact in the consumption and after 1984-85 ther~ had 

been a decline in the total consumption of fertilizers. 
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ANALYSIS OF THE COMPLETE MODEL 

.. 
In the previous chapter, each of the variables has been 

analysed individually and their effect on the consumption 6f 

fertilizers were assessed. However, it is interesting to analyse 

the influence of these variables when considered together. This 

chapter provides the results of the analysis when the variables 

are jointly considered. 

Annual data on a number of variables influencing 

fertilizer consumption and the variables are plotted in graph 6.1 

and graph 6.2. First the time series data is explained through 

the graphs and then the results obtained through statistical 

analysis is explained. Later the cross~section analysis results 

for four time periods are explained. 

Description ot the model:-

In order "to identify the relationship between the 

fertilizer consumption and the various factors affecting the 

same, log-linear model was formulated based on the time series 

data. 

Ln (F) = C + 2: Ci * ln (Vi ) ( i = 1, 2, ... 9) 

where 

V1 = Total annual rainfall 
V2 = Gross irrigated area 
V3 = Institutional loans advanced 
V4 = Fertilizer prices 
Vs - Harvest prices of crops 
Vs = Total area under HYV's 
V7 = Total number of sale points 
Vs = Total agricultural production 
V9 = Gross cropped area 
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To begin with, each of the variables was found to be 

highly correlated with fertilizer consumption except rainfall 

which shows a negative relationship. From the multiple 

correlation matrix it can be observed that there exists a high 

degree of multicollinearity. In a five year moving average curve, 

the year to year fluctuations are smoothened which is only 

helpful to set a trend. This is because fertilizer consumption is 

not influenced by any one set of variables through out the period 

but in each phas~2_ different variables have influenced. The 

index of the explanatory variables based to· 1968-69 data 

represented in the graph for 1968-69 to 1970-71 indicates that 

there has been a sudden increase in the fertilizer consumption 

which· was quite stagnan-t till 1975-76. From 1976-77 to 1978-79. 

there ha5 been a slight increase in the consumption and a decli~e 

till 1980-81 after which there has been a steep increase in ·the 

consumption rate. The growth of the explanatory variables also do 

not show a consistent pattern. In the late sixties and early 

seventies, the green revolution ha~ just set in and the area 

under high yielding varieties was on the increase. The diffusion 

of knowledge about the latest technology usually takes place at a 

slow rate. Initially, the progressive farmers with large holdings 

generally take up such tasks arid in particular in the irrigated 

areas. The crop price movements indicaLe that from 1968-69 to 

1971--72 t.here was no improv.sment in the crop prices. From 1971-72 

t.o 1. U'/fi-'77 the fertilizer consumption was more or less stagnan·t. 

The reason is that during the initial stages, with the increase 

in the use of HYV's, the production of crops goes up with crop 

12If the fertiliser consumption curve could be divided into 
several phases which is described in the text later. 
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price remaining the same, early adopters of HYV, of tt~fl 1 <.:1 rge 

farmers benefit from this process. As the supply of the commodity 

increetsos nu:.>re tb.3n proportion<Oit.e to dern<:-tnd, price decreases .. 

Hence, the crop prices tend to stagnate or decrease. At the same 

time, the diffusion of new technology percolates down from the 

large farmers to the small and medium farmers.-However, the small 

and medium farmers might find it difficult to make full 

utilisation of the desired· level of fertilizer application on 

account of their credit position. Hence, the consumption also 

tend to stagnate. The almost stagnant crop prices started 

increasing from 1971-72 onwards. The fertilizer prices were also 

on the increase till 1974~75. During 1974-75 c~op prices reached 

a peak level and the favourable rainfall situation encouraged the 

farmers to avail themselves of the loan facilities for the 

purchase fertilizers. There had been a set back in the 

consumption of fertilizers in 1975-76 and 1976-77 because of the 

decrease in rainfall, crop prices and net area·sown. At the same 

time the fertilizer price~ were on the increase. The prices of 

major food crops including paddy, wheat and bajra showed a 

decline. By 1976-77 effect of green revolution had subsided. 

Though the area tinder HYV's was increasing, the composition was 

not changing. The percentage of area under bajra and maize grew 
u 

at a faster rate than_paddy and wheat. But this did not ro.Cloct 

u~on the acreage. Between 1976-77 and 1979-80, the amount of 

loans, r.::dnf all and irriga·tion did· not show much importance. · Ono 

reason is that, irrigation does not have its effects directly 

since, it is an important complementary input. Loan amount was 

not found to be significant in this period: till mid seventies as 

per the year to year fluctuations seems to be moving in opposite 
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directions. More over in the initial stages, the expansion of 

banks in the rural areas had just begun after the nationalisation 

in 1969. It was only later that importance was given to the 

agricultural sector and the subsidies to institutional credit got 

a boost. 

During the. later half of the study period i.e. ,1976-77 

to 1984-85 the fertilizer consumption showed a steep increase and 

then a decline to 1986-87. During this PE'1riod the influence of 

loans and high yielding varie~ies had been quite effective. The 

area under irrigation had increased with coming up of new 

irrigation projects. From 1976-77 onwards, the fertiJizer prices 

showed a decline. A decline in prices together with increase in 

irrigation have created effective demand for fertilizers. 

Between 1975-76 and i978-79, the fertilizer price 

indicated a declining trend and fertilizer consumption levels had 

increased. After 1980-81 the loans has been an influential 

factor. The co-operatives and other credit agencies issuing crop 

loans followed the scheme on 60 : 40 ratio basis,wherein, 60 per 

cent of the loan is issued in kind and 40 per cent in cash. This 

is a form of incentiVe to the farmers to use the modern inputs. 

Along with this the subsidies on credit were on the increase(. 

refer table 5.18). After 1982-83 there was a decline in the crop 

prices, but this did not affect the use of fertilizers. This· 

could also be due to the decline in the fertilizer prices. After 

1984-85 there is ·decline in the fertilizer consumption. Loans 

seem to have had a considerable influence and to some extent 

rainfall too. From 1982-83 to 1985-86 there was a steep increase 

in the subsidies for fertilizers. In 1983-84 the subsidies 

increased from Rs 39.8 million to Rs 215.03 million and it 
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further increased toRs 847.27 million in 1984-85. This is very 

well ref lec·ted in the fertilizer consumption curve. 

Thus, we could see that different factors influenced 

the·consumption of fertilizer at different periods of time. A 

multiple regression analysis was carried out. including rainfall, 

irrigation, crop prices, area under HYV's, credit advance, number 

of sale points, yield, total production and gross cropped area. 

In the partial analysis, the use of agricultural implements and 

machineries which includes pump sets, tractors, threshers,etc., 

was dealt. Since the data on the machineries and implements are 

not available over time this item is not included in the model. 

Regarding the prices of crops and fertilizers, the relative price 

of fertilizer to crops did not show a high correlation. The 

increase in the prices of both have been almost at the same 

rate(the index of crop price with base 1968-69 was 283 and the 

fertilizer price index with same base was 280). Fertilizer price 

is, moreover, a controlled one. So, crop pricea has been included 

in the'model. 

The result from the model indicates that, area under 

high yielding varieties, crop prices and gross cropped area had 

influenced the use of fertilizers. Due to the presence of 

multicollinearity, different relevant variables were tested. and 

it was found that fertilizer consumption, crop prices and gross 

cropped area influenced the use of high yielding varieties. The 

yield was mainly dependent on the use of HYV's and therefore, the 

influence of HYV's on the use of fertilizers is established. 

The model explains the level of fertilizer c6nsumption as a 

function of changes in availability of water through rainfall or/and 
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irrigation, extent of high yielding variety used, accessibility of 

_·fertilizer, area under superibr cereals and commercial crops, and the 

Results of Time series Analysis 

Variable Coefficient T- STAT. 2-Tail Sig. Correlat,i<>n 
Coefficient 

Rainfall 
Irrigation 
Lo.:ms 
Fertilizer 

-0.7068 
-1.7684 

1.1303 

prices -·0. 7 403 
Crop prices. 1.1521 

Sale points 0.8367 

-2.207 
-2.469 

3.442 

-2.281 
. 2. 4~:36 
-1.816 

1.552 lHYV's 0.7271 

---------------·-- --- ___ ..... ____ _ 

-+------------- ---·----·----· 
0.052* 
0.033** 
0.006*** 

0.046** 
0.032** 
0.099* 
0.152 

-0.5416 
0.6770 
0.955·1 

0.8721 
0.8784 
0.9181 
0.9203 

-- ----·----'---- ·---------------.. 
* - Significant at 10 % level; ** ~ Significant at 05 % level 
and *** - Significant at 01 % level. 

total cropped area. 'The results are presented in table 6.1. 

Almost all the explanatory variables were found to . be 

statistically significant. For in::>tance, the fer-tilizer 

consumption is found to have a negative relationship with 

rainfall. This tallies with our original hypotheses. As mentioned 

in chapter five, ir.:rig~Lir:.Jn 

relationship with fertilizer consumption. But when it is 

considered in the multi variable model; it does not show the 

.required result. One reason could be that the growth rate was 

very low compared to other variables whibh were more signif~cant 

such as the loans which shows a high. positive correlation 

coefficient. The correlation coefficient for irrigation is 0.6770 

compared to 0.9551 for loans. The relative price of fertilizer 

' 
and crops did not show a show a significant relationship with 

fertilizer consumption. Thi~ is also well observed in the figure 

6.2. Crop prices and fertilizer prices when taken separately in 

the model, showed significant relationship, i.e., fertilizer 

prices were negatively related and crop prices were positi~ely 
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related. These two results tally with the original proposi~ion. 

This shows that the relative price was . not a major factor 

influencing ~he use of fertilizer mainly because of the some what 

similar movements in both the prices. Thus it appears that the 

farmers were influenced by, profit maximisation rather than cost 

minimisation. The farmers had gone in for extensive use of HYV's. 

Between HYV's and crop price the correlation is very high, the 

coefficient being 0.9356. The effect of HYV's on irrigation has 

not>been shown very well in the correlation matrix. Here the 

government's role in the price fixation had given a boost to the 

farmers. The sale points which has had a positive correlation 

with fertilizer consumption was not a significant variable. 

A correlation matrix of the variables show very high 

correlation among variables. There exists a very l1igh correlation 

between HYV's and crop price but with irrigation it has not b~en 

very significant. The effects of other explanatory variables on 

yield and production show that fertilizer and the response in 

terms of yield are important factors influericing the use of high 

yielding varieties. The loan amount are also seem to have an 

influence to a certain extent. Productivity is mainly dependent 

on the use of fertilizers. 

The relationship among fertilizer consumption and other 

explanatory variables was specified as 

Ln(F) ::: C + :2: Ci * log(Vi) (i = 1,2, ... 7) 

where, 
V1 = Rainfall 
Vz = Irrigation 
V3 ::: Loans 
V4 = Fertilizer prices 
Vs = Crop prices 
Vs - HYV's 
V7 = Sale points 
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The estimated equation was 

ln(F) = 11.1524 + -0.366ln(Vl) + -0.716ln(V2)·+ 0.978ln(V3) + 

-0.433ln(V4) + 0.087ln(Vs) + 0.156ln(Vs) + 0.193ln(V7) 

R2 = 0.963947 Adjusted R2 = 0.938709 

D-W Statistics =2.362247 
Apart from the points explained in the above paragraphs there are ' . 

certain Institutional factors influencing fertilizer consumption. 

In 1980, an organisation was formed to cater to the services of 

the farmers in the rural areas known as the Farmer's Service 

Society (FSS). During the same year 346 ·societies were opened all 

over the country of which 105 were located in Karnataka itselfl3. 

FSS is a new credit institution works on co-operative lines for 

the benefit of weaker section in the rural areas. The services 

rendered by the FSS include, (a) credit advancement (b) 

agricultural extension (c) custom service (d) supply service and 
I 

(e) consumer service. The credit advanceme·nt includes short· and 

medium term loans at a very low interest rate. The custom service 

refers to hiring of agricultural implements to small farmers at a 

cheap rate. For example, the hiring charges for tractors is Rs' 

30/- per day and sprayers at Rs 4/- per day. Fifty per cent 

discount is given to the members of the society. Supply service 

includes supply of all the necessary ·j_nputs including 

fertilizers, seeds, plant protection chemicals'· farm implements, 

etc,. For the members fifty per cent of the short-term crop loans 

are issued-in kind, i.e., inputs and the rest of the fifty per 

cent in terms of cash. The non-members can purchase them with 

ready cash. The consumer service refers to the· supply of house 

hold articles including rice, wheat, sugar, kerosene, clothes, 

13refer to appendix.6 for district wise distribution of societie 
in the state. 
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etc,. So, the existence of such a system gives a boost to the 

farmers to use of all the agricultural inputs. As explained about 

the extension service by the department of agriculture, Karnataka 

government(refer chapter 4), the agricultural extension which 

includes the T & V system gives training to the staff known as 

'Agricultural Assistants' on the latest technology development in 

the field of agriculture by the local agricultural university 

staff. These Agricultural Assistants in turn go over to the 

villages and diffuse the information to the progressive farmers. 

Each Agricultural Assistant has to cover 800 farm families in un~ 

irrigated regions, 400 farm families in the irrigated regions and 

250 farm families in the hilly regions, per month respectively. 

There is an Agricultural officer for each taluk and are located 

in the taluk head quarters. The Agricultural Assistants generally 

have their establishments in the villages itself for convenience . 
• 

Thus we find that the Agricultural Extension Department has a 

well established network in the state and therefore the diffusion 

of knowledge on matters related to agricultural practices can be 

effectively organised. The other institutional factor is the 

existence of organised agricultural markets where all the 

~gricultural commodities can be sold by the farmers generally· · 

above the farm gate prices. Karnat.aka has a very well est."' b l i sh"'d 

regulated murkc:t.s for the sale of agricult.ural commodl.ti~~s 

including food crops, non-food crops, fruits and vegetables. 

These markets are situated in the taluk head quarters and the 

sub-markets in the villages and village head-quarters. Data 

reg~rding the distribution of regulated main and sub-markets 

among the districts for the year 1986-87 is aval.:~ble in 

appendix7. 
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To sum up the Institutional factors such as .the 

agricultural extensior1, marketing facilities ~rtd existence of 

bther agencies suc}t as the FSS would rlirectly or indirectJ.y help 

in the growth of fertilizer use, 

District wise cross-section data analysis 

In order to verify the validity of the results obtained 

from the analysis of cross-section the time series data, cross-

section data for four time periods i.e., 1970-71, 1975-76, 1980--

81 and 1985-86 were used. Six independent variables, namely, 

rainfall, irrigation, farm machineries, area under high yielding 

varieties, number of sale points and average farm size were 

analysed against .fertilizer consumption. The crop prices and 

fertilizer prices are assumed to be the same in all the 

districts. 

Table 6.2 gives the district wise data on the 

fertilizer consumption and other related variables describing the 

variations in the fertilizer consumption and other variables among 

the various districtsl4. The data on fertilizer consumption refer~ 

to consumption per hectare of cropped area. From the above table we 

notice that the district of Mandya has the highest per hectare 

consumption of fertilizer followed by Kodagu. There ·are eight 

districts which have consumption levels above the state average. 

High consumption of fertilizer use in Mqndya district can be 

explained with the fact that it has 39.41 per cerrt of its cropped 

area irrigated and 55 per cent under HYV's. The major crops (Paddy 

and Sugarcane), both are fertilizer intensive crops. The sale 

points also seem to be an influential factor as we can notice that 

14The figures in Table 6.2 are calculated based on data from 
"Karnataka at a glance",statistical abstract of Karnataka for the 
year 1986-87. 
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the area covered by each sale point is least among the districts 

with 378.68 hectares compared to the state average of 1193.42 

hectares. In Kodagu district .due to its geographical conditions 

favo~rs the cultivation of plantation crops in addition to fo6d 

crops. 

Table 6.2 Inter-district ~ariations of fertilizer consuroption 
and other eMplanatory variables 1985-Bb 

Source = Bureau of Economics and Statistics,Karnataka. 

Thus the consumption level is comparatively higher. However, the 

cropped area is comparatively small, the area of the districts 

itself being small, In"the case of Gulbarga district, which has 

a fertilizer use of 10.93 kgs/ha (least in the state) several 

constraints affect the use of fertilizers. Only 3.35 per cent of 

its cropped area is irrigated and the annual rainfall is 783.9 

mms. As a consequence of this only 4.13 per cent of its cropped 
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area is under HYV's. One sale point covers 3715.25 hectares of 

cropped area which is very much higher than the state average 

value. So, here we find that irrigation is the major constraint 

for the use of fertilizers. Rainfall is ~qually unfavourable. 

Similarly Bidar and Bijapur come under the same category of 

Gulbarga. The districts of Hassan and Shimoga have high 

percentage of area under HYV's. In Shimoga district, irrigation 

plays a ~ajor role but the average fertilizer consumption tends 

to be less than in Mandya because of the very high rainfall which 

would wash away the nutri~nts from the .soil. 

The cross-section analysia has been done for four 

points of time i.e., 1970-71, 1975-76, 1980-81 and 1985-86. F6r 

the year 1970-71, irrigation alone happens to be the major factor 

influencing the fertilizer consumption. As per the correlation 

matrix, farm size has had a negative correlation with fertilizer 

consumption. The analysis of the 1975-76 data also indicates 

irrigation to be a lone significant factor influencing the use of 

fertilizers .. Rainfall and farm size, though not significant 

factors, did not have negative relationship. Where as in the 

second period, it had a negative correlation with fertilizer 

consumption. In 1980-81, sale points alone was the major factor 

determining the fertilizer consumption. Farm size and rainfall 

were found to have a negative relationship. The negative 

relationship between farm size and fertilizer consumption implies 

that small farmers have a higher level of application per hectare 

of cropped area than large farmers. This is also noticed in the 

NCAER(1974) study on demand for fertilizers(refer table 5.13). 

With 1985-86 data, farm size and sale points were found to be 
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significant and rainfall had a negative relationship with 

f~rtilizer consumption. The results of the cross section analy~is 

is given in the table 6.3. Comparing the cross section and time 

series data we notice that irrigation had been a significant 

factor influencing the use of fertilizers in the first half of 

the study period inspite of the fact that the irrigat~on 

increased only during 1980's. Sale points had indicated. an 

influence on the fertilizer consumption during the years 1980-81 

and 1985-86. 

Table 6.3 Results of the analysis based on district wise data 

(a) 1970-71 data 
' ----·--=r-------- ·---------·-- -·------····--·---·------· 

Variable Coefficient T-Stat 2-Tail Sig Corr.Coefficient _______ ,..___ -------- ----- -----------..... -.... ..----·----·--·----~·-·--------- .. -···-· 
Irrigation 1.3044833 3.5601 0.004 0.7355187 

HYV's -0.3188364 -1.2688 0.229 0.5241820 

Farm 
Machineries -0.0862509 -0.4599 0.654 0.3105671 

Rainfall 0.0325077 0. 1394 0.890 0.3408755 

Sale Point -0.4083495 -1.7043 0~ 114 0.0259953 

Farm Size 0.3667133 1.0582 0.311 -0.1801952 
I _ .. ______ ----- --------------.. ---~--~ 

Coefficient 

Irrigation 1.2238263 

HYV's 0.0356232 

Farm 
Machineries -0.1102329 

Rainfall -0.4087555 

Sale Point -0.1424363 

Farm Size -0.2426748 

T-Stat 2-Tail --S ~-g- ___ C_o_r_;~-Co-~-f-i-c ~~~~-----~ 

·----+------ ---------·---------·--······-·! 
3.8512 0.002 0.8914400 \ 

0.1137 

-0.6606 

-1.6454 

-0.5227 

-0.9797 

0.911 0.6780277 ! 

0.521 

0.126 

0.611 

0.347 

0.4369922 I 
-0.6288824 

0.5292885 

-0.1620633 
-------------------- --·-·--------..1..----------- ----···--·--- -------·----·-···-·---.. ---·------
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(c) 1980-81 data 

[
-···----------------·· -·----------- -·-------
Variable Coefficient T-Stat 
-------·--.. -·--- __ .. ________ ----

2-Tail Sig Corr.Coeffic1ent 

Irrigation 0.1298460 0.3639 0. 722 0.6741639 

HYV's 0.1185602 0.5996 0.560 0.6441128 

Farm 
l1achineries -0.2192568 -1.0740 0.304 0.2403658 

Rainfall -0.1686479 -0.5457 0.595 -0.3852320 

Sale Point 1.0849733 2.4115 0.033 0.7855170 

Farm Si3e 0.1911522 0.6299 0.541 -0.0923813 
-----------.. --.. -- -----

(d) 1985-86 data 
-------..--' 

Variable Coefficient T-Stat 2-Tail Sig Corr.Coefficient 
'------+--------- -----·--- -------------·-··--·-------·····-

Irrigation -0.0757504 -0.3475 0.734 0.6618563 
,, 

HYV's 0.5922798 1.9051 0.081 0.8161694 

Farm 
Machineries -0.2651977 -1.9421 0.076 0.2373470 

Rainfall -0.1385487 -0.7173 0.487 -0.6107146 

Sale Point 1.0747223 3.4685 0.005 0.7523712 

Farm Size 0.4429785 2.1970 0.048 0.1953696 
---------------·- ----·-----'-·---------'---·-----· -----------------·--·----· 

Comparing the cross section and time series data we 

notice that irrigation had been a significant factor influencing 

the use of fertili3ers in the first half of the study period 

inspite of the fact that the irrigation inc~eased only during 

1980's. Sale points had indicated an influence on the fertili3er 

consumption during the years 1980-81 and 1985-86. This could he. 

due to the fact lhat branches of institutional agencies like FSS 

and Co-operatives were opened in the rural areas during this 

period. Loan amount was found to be significant across the 
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. 
districts, for example, Bellary, the highest loans obtained per 

hectare of cropped area o£ Rs 1592 and had a fertilizer 

consumption of 96.08 kg/ha, being the second highest in the 

state. Rainfall had a low degree of correlation with fertilizer 

consumption except for the year 1985-86 where we find a 

significant relationship. 
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SUMMARY AND CONCLUSIONS 

Agriculture is the largest sector in the Indian economy 

in terms of its contribution to the national income. .The 

objective o~ increased agricultural production could be achieved 

by emphasising on an ~xtensive approach depending on area 

However, the scope for bringing more area under cultivation is 

limited and therefore emphasis on in·tensive methods of 

cultivation emphasising on changes in cultural practices achieve 

a great significance. Since fertilizer is a major input in the 

cultural practices, it has a special role. The level of 

fe~tilizer consumption would depend on three issues; whether to 

apply the fertilizers, which crops to be fertilized and the level 

of application for each crop fertilised. Given these three 

factors, the actual level of consumption.would depend on the 

degree of accessibility - geographically and i~stitutionally. 

The agricultural development in Karnataka has taken 

place in a phased manner over a period of time catalysed by the 

technological development in agriculture. The giowth in the use 

of "IJ?-odern" agricultural inpu·ts was quite spectacular, especially 
I 

the use of HYV's and chemical fertilizers and agriculturaf 

implements and equipments. 
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The fertilizer consumption during the period 1968-87, 

experienced a high growth rate of about 10 per cent per annum 

compared to all-India average of 9 per cent per annum. In the 

pre-green revolution period, the fertilizer consumption 

experienced a slow growth and picked up from late sixties and 

early seventies onwards. Eight districts experienced a growth 

rate higher than the state average, six districts experienced a 

growth rate less than the state average and the remaining five 

districts experienced almost the same growth rate. Among the 

three different types of fertilizers, (N, P and K ) the K type of 

fertilizer experienced a higher growth rate than N type and P 

type. In absolute terms, the consumption of N type fertilizer was 

-the highest which was almost twice that of P type and K type. 

The factors influencing the use of fertilizers has been 

grouped into four categories 

Technological fac1~ora 

(1) Physical factors 

(3) Economic factors and 

( 2 )' 

( 4 ) 

Institutional factors. Each of these factors include a number of 

sub factors. The physical factors consists of mainly rainfall, 

irrigation and cropping pattern. While analysing the effect of 

rainfall on fertilizer consumption, a negative relationship was 

observed which 

districts, the 

is statistically 

correlation between 

significant. Across the 

rainfall and fertilizer 

consumption was significant in only five districts of which two 

were positive and three were negative. Though rainfall does not 

have a direct effect on the fertilizer consumption, indirectly it 

is affected through crops and seed varieties. ln extreme cases of 

drought or high rainfall a significant change is seen in the 

consumption levels of fertilizer. With regard to irrigation, it 
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was found to have a statistically significant positive 

correlation with fertilizer consumption. However, high irrigated 

areas experienced slow growth rate of fertilizer consumption. 

Over a period of .time no major changes in the crO'pping pattern 

was noticed across the districts, except in the case of Bellary 

and Raichur districts, wher~ there was a shift in the cropping 

pattern towards cotton as a result of the ·Tunga Bhadra canal 

project. Paddy and Sugarcane were grown only in those areas such 

as Shimoga and Mandya, with high and assured irrigation or 

rainfall. Inspite of assured water supply the area under 

sugarcane is not significant, the highest being in Mandya 

district with 9 per cent of the total cropped area. In most of 

the districts ragi and jowar are mostly grown as they ar~ 

basically rainfed crops.Thus changes in the cropping pattern in 

favour of superior cereals, pulses and cash crops such as 

sugarcane could have an impact on increasing the fertilizer 

consumption. 

With regard to the sources of irrigation there had 

been a decline in the area under tank irrigation over time. The 
' 

irrigation through canal had been increasing and nearly 35 per 

cent of the irrigation was through canals. Over the twenty year 

period from 1968-69 onwards, the share of tank irrigation 

declined from 28.41 per cent to 14.44 per cent. Where as the 

share of canal irrigation increased from 25. 73 per cent to 43.88 

per cent during the same period( refer appendix 8). 

Technological factors especially~the use of HYV's and 

agricultural machineries also influnce the use of fertilizer 
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consumption. While the physical factors (especially rainfall' and 

irrigation) create the potential for the use:of HYV's an assured 

supp~y of these items creates further incentive in the use of 

HYV's. The use of HYV's was found to have a significant positive 

c.:orr<) ln L I. on w .i:Lh fortllizor oonaumphJ.on nnd Lhoro:f:oro "LIV-'.l 

hypothesis that fertilizer consumption increases with increase in 

the area under HYV's was validated. The area under HYV's 

increased more than six times during 1968-86 period of which 

superior cereals such as paddy, jowar and wheat accounted for 

most of the HYV coverage. Area under HYV-paddy increased from 

25.6 million ha in 1965-66 to 434.6 million ha in 1975-76(about 

17 times) and area under HYV-Jowar increased from 22 million ha 

to 510.8 million ha(about23 times) during the same period. Though 

the acreage under these crops had decreased, the production had 

increased due to to the use use of HYV's. The use of agricultural 

machineries has indicated an increased degree of mechanisation. 

The correlation matrix showed a high correlation between the use 

of HYV's and crop prices, indicating that crop prices gave an 
·. 

incentive to produce ·more and as a consequence the intensive crop 

production practices are used. 

The most i~portant economic factors mainly deals with 

prices of fertilizer and harvest prices bf crops. The analysis 

indicated a negative relationship between the fertilizer prices 

and consumption. There was a positive correlation between crop 

prices and fertilizer consump·tion. The coefficients of both 

variables were found to be statistically significant. 
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The institutional factors that influence fertilizer 

consumption include the institutional crop loans, sale points, 

extension prl)grammes and agricultural markets. The crop loans had· 

been a dominating factor among the other variables influen.cing 

the use of fertilizers. Even though the growth in the advancement 

of loans was very high, in absolute terms the amount of loans 

advanced was much below the farmer's requirement. The average 

loan per hectare of cropped area was Rs 124 compared to a minimum 

r~quirement varying between Rs 925 to Rs 1650. The sale poirits 

had a positive correlation but it was not a significant one when 

analysed in the complete model. The number of sale points did not 

increase substantially over time, infact, the number of co-

operatives had been declining over time. The agricultural 

extension programme is well structured in Karnataka to diffuse 

the information on latest agricultural practices. The T & V 

system has been functioning quite effic~ieut ly. 
j 

'I'he dj_ffus:; ·i.<"•n (• f 

market. inf orHi;::rti_,_m -to the f arme:r.s ( which includes the prevailing 

prices of specific crops, the supply of those crops in terms of 

quantity that was made available in the market, etc. , ) is ye1~ to 

be developed. The agricult~ral marketing is done through the 

regulated markets( main markets in the cities and big towns and 

sub ma:rl>:et in the villages and small towns) which are spatially 

spread into the rural areas·. 

The government policies includes Lhe agric-•.11 tural 

cornmo;di ty IS pric<':J fixation 1 fixation of pr:ices for f<:::rti l i ;;:;ers I 

subsidies, etc, . ll'or thr:; purpose of •the study, the rc:le of 

subsidj.es towards agricultural sector in general and inputs in 

partic~ular was. considered. The share of subsidies towards 
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agr1cu1ture in the total subsidies decreased over time but in 
I 

absolute terms there was an increase at all-India level. In 

Karnataka the subsidies on fertilizers increased nearly eleven 

times between 1970-73 and 1980-83 at constant prices. Between 

1980-81 and 1986-87, the subsidies declined from Rs 380 million 

in 1980-81 to Rs 39.8 million in 1982-83 increased to Rs 905 

million in 1986-87. Sub~idy on credit and electricity were 

consistently increasing. Subsidy on irrigation increased from Rs 

453 million in 1980-81 toRs 1576 million in 1986-87. The highest 

growth experienced was for electricity, nearly 61 times from Rs 

11.25 million in 1~80-81 to 691.24 million in 1986-87. This must 

have been provided as an incentive for the farmers to use 

irrigatiori purnpsets and o·ther power driven equipments which 

inturn might have provided an incentive to u~e fertilizers. 

SOME POLICY IMPLICATIONS 

To increase the demand for fertilizer and its 

consumption, it i~ important to create potential demand and to 

translate the potential into effective demand. Based on the 

analysis of different variables and their effects on the 

fertilizer consumption certain policy .implications can be 

derived. Since the main objective of the state plans is to 

' increase the agricultural production initially the focus should 

be on evolving an appropriate cropping pattern and then to 

identify crop varieties which are fertilizer responsive. It is 

also important to provide adequate support facilities especially 

through price incentives and assured marketing. In the study it 

was noticed that the cropping pattern had not changed much over 

time(refer appendix 9). For instance, the area under paddy had 
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been about 11 per cent and area under · pulses has also more or 

less remained the same at 4 per cent.-It has also been found that 

in recent years the per capita availability of pulses has been 

either stagnant or decreasing. In regions with assured rainfall 

and i~rigation it is necessary that crops such as sugarcane, 

cotton, pulses, and other important cereals (wheat and maize) 

should be given a high priority. In regions such as Uttara 

Kannada and Shimoga districts (1939 hectares and 5772 hectares 

under sugarcane respectively) despite .high level of irrigation 
I 

the area cropped under sugarcane is less than 2 per cent which 1s·· 

substantially less. compared to Mandya district with 23411 

hectares which accounts for 7 per cent of 'the total cropped area. 

Secondly the sources of i~rigation mainly wells and tanks should 

be improved. It may be recalled that the share of area under tank 

·irrigation has decreased by nearly 50 per cent, and area under 

well irrigation may not be completely real~zed since the chances 

of wells going dry during summer season is high. Since about 85 

per cent . of the cropped area is still rainfed increased 

fertilizer consumption would require that the technology for dry· 

land farming has to be further developed and disseminated among 
\ 

the farmers. The irrig~tion potential in these areas should be 

fully utilised through various means such as drip irrigation, 

etc. , and other, similar system of irrigation. 

With regard to institutional factors, the strategies 

for creating potential for fertilizers in rainfed areas and 

irrigated areas has to be different. As found in a study by M.Von 
' 

Oppi:>n ( cd,. al, 1 !::18 :.3) ·Uw I~ 1 ar.go.r. t,ho d:l. a Lauco from Lho mt\l:ho L · 
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center, the productivity decreasedl5. The rural market.s 

(regulated markets) should be made more approachable 

institutionally. A good marketing environment should be created 

to the farmers, so that all the agricultural produce are sold in 

those regulated markets. Agricultural marketing process does not 

end with the marketing of the produce to the wholesalers alone 

but j.t is a long chain from the farmers to the final consumer. 

During this process, the involvement of large number of middlemen 

including the commission agents, traders, wholesalers and 

retailers increases the cost of the commodity .. Thus the marketing 

channel should be made more efficient so that margin between the 

harvest price and the retail price is as small as_possible. The 

marketing strategies in rainfed regions is an important aspect to 

be dealt with, since, it is likely that it may have an impact on 

small and medium farmers. In the regions with assured rainfall 

and irrigation demand from farmers would create opportunity for 

the opening of new outlets. In the rainfed ~egions the out let 

density needs to increased not only in terms of number but also 

geographically well dispersed. As with any input that is scarce 

in supply, large farmers are the first to take advantage of 

access to markets, where such access is limited. But as 

availability increases, small farmers also gain access. Thus, 

apart from its efficiency effect better market access above a 

minimum level also has a desirable equity effect. The farmers 

must be aware of the current market information. The major 

aspect of institutional factor being the credit facilities, it 

15Von Oppen,M. ,Parthasarathy,P.and Rao,Subba,K.V., "Impact of 
Market access on Agricultural Productivity in India'', in 

Agricult,ural Markets in t,he Semi-Arid Tro~, proceedings of the 
International Workshop held at ICRISAT Center,24-28 October 1983. 
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should be strengthened through the banks and co-operative 

agencies. The aggregate loan amount per hectare of cropped .area 

has to be increased from the present level of Rs 124 to a minimum 

of Rs.1000/-per hectare of cropped area depending on the type 6f 

crop to be cultivated. The 

approximately three to four 

sq.kms is to be reduced in 

sale points which presently cover 

villages, i.e., approximately 23 

terms of area coverage. In order to· 

reach fertilizers to reach the interior villages accessibility 

th~ough the road and railway network has to be improved. It was 

noticed from the study that the use of HYV's has increased over 

time, but there exists further potential for increasing the use 

of fertilizers. Proper control on seed distribution to ensure the 

varietal characteristics could improve the fertilizer use and 

consequently agricultural production in the state. 

The fertilizer consumption is somewhat sensitive to 

economic factors especially the prices of fertilizers, and 

therefore stability in fertilizer prices should be aimed as a 

policy objective. The ~rior knowledge on the prices of fertilizer 

and crops would help farmers to reduce the uncertainities in crop 

planning. 
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DISTRICTS 19711 - 71 1976 - l7 1980 -81 1985 - ll6 
No. of Total No. of Total No. of Total No. of Total 

I holdinqs Area holdings Are~ holdings Area holdings Area 
~--------------------------------------.:.------.-------------------
I 

~ BANGfllORE 2407~8 448679 245/Bl 429304 2568\6 467948 2B2l~0 454550 
BELSAUi'l 298345 9715~2 323032 979679 351336 1011959 35690e 928300 

1 BELLARY 127834 553151 174490 587426 193342 £07857 214600 63~·000 

BIDAR B7644 479356 102525 469821 11B59b 462643 1332\l0 451000 
I SlclAPUR 2H440 1454578 277446 1461431 30256& 145BB65 346&00 1474600 

CHIKrlAGi\lllR 91967 248781 103454 263188 106518 264006 131700 29!2fl0 
I CHITRADURGA 177348 7058~8 !90622 6947110 206943 709770 2547~0 736500 
I DAK. KAmHIDA 12988i 2\35915 151547 201413 161279 243263 2091~0 268000 
\ DHflk\IM 268577 1128661 276476 1090288 2'11765 11151258 353300 ill\n00 

I SLiLBARGA 212692 1263243 243265 1319885 282680 1355215 341600 13233\W, 
I HASSAN 166658 359933 184114 366899 222924 ~.98211 2~·395~ ~.9200~ 

i KOiiAGU 36786 136258 40467 1466B3 42864 173982 55300 179901ii 
) KOLAR 2393U 394044 212543 385395 230696 .)977~1 2579~0 414400 
1 MAND'iA 2158~5 294636 223979 275867 289159 312431 322100 310600 
I 

' t1YSORE 271912 513801 272960 495319 34'3282. ~·515~.3 3793~13 56480@ 

RAICHUR 229520 1121529 234226 Hl8t.930 276ll10 1132924 33tb00 1149200 
SHIHOGA 147234 326614 151587. 335794 171275 362320 1950~0 369400 
TUMKUR 285330 613522 296177 614310 337800 633337 ~.699~0 67620~ 

UTR.KANtiADA , 1116217 147785 I 16529 152503 121434 15@742 13000~ 1569~0 

'l TOTAL 3551230 11367825 3810720 11356835 4309284 11745665 4918BBB 1187850~ 

--------------------------------------------------------------------------------------------1 
Source: Bureau of Economics and Statistics, Karnataka. 
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Apoendi.~ .1 \b) 
AGRICULTURAL CENSUS 198~ - 81 

,-----------------------------------------,-------------------, 
I I 

i NUNBER AND AREfi OF OPERATIONAL HOLD BiGS I 
I !Units : 'hect~res) 
~----------------·-----------·----------------------.:.. _____________ ,_· _____ . __ .... __ , __ , ___ . _____ , ___ , __ ...... ___ .. ____ ... _._ 
I CATEGORY 
I 

\ No. of Total Wo. of Total No. of Total No. of Total 
) holdings Area holdings Area holdings Area holdings Area I 

\ I 1970-71 1976-77 19BS-81 1985-66 

~ 
I MARGiNAL J 

Si1ALL :.! 

I 
SEMi 
MEDIUM 

iiEDl\.H-1 

LARGE 

527015 
554'174 
839581 
~91047 

297423 
21H998 
42(.867 
l75b41 
30776 

8264 
2.426 
2518 

136753 
412085 

122\18137 
118~961 

1019344 
89297B 

2899084 
234::.999 
725t.fl1 
279&5B 
1060~7 

14547& 

648078 
62bll96 
888~23 

174336 
463o22 

1318978 
509893 • 1238820 
308177 1~48676 

2115971 938607 
420459 
1 b58~1 
251m 

5275 
1745 
18{)3 

2919633 
2248\lW. 
581981 
177150 
76742 
17~257 

77 5878 203164 
71 ~.072 52995~· 

1057091 . 1542648 
577235 
WJ454 
222341 
.:.~·'td9 

156801 
20324 

3823 
1209 
1432 

13'19218 
1173~82 

9BB9\35 
3B28923 
2~77327 

475218 
129719 
52892 
1'~4616 

I 

--~---j 

e.~.nr.0 623~·~0 
954410 24300ID I 
t29290~ 1888500 
669400 1619400 \ 
365300 1258700 I 
228300 1~.15000 

417701'1 2866200 
132900 1748200 I 
152~0 35640~ I 
2800 96300 

I 

1Z0'3 41800 
1200 121700 

I T"T~t ~~cj~to J7 7"2- ,o 7r t 7cro~e A~~n~o4 7~~ ~~ 9 osn~ !ta~sc~~ r 
iJ fl._ -'J-J L·.''V l .;b v ~ ·)c·lL_,J >LJthJ·J•' -ri.!!t~" 11 'fJt!:!.• 4 lv• t'ii.l ad •'fit' I t _____________________________________________________________________________________________________ j 

Sourc&: Bureau of Economirs and Statistits 1 Karnataka. 
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SOWING SEASONS OF VARIOUS CROPS 
·-!---------------------·"·----------------·-·-·--""-

1 Autumn Rice May - August 

2 Winter Rice June - October 

3 Summer Rice December - February 

4 Kharif Jowar May - July 

5 Rabi Jowar September - November 

6 Bajra June - August 

7 Kharif Maize April - July-

8 Wheat September - November 

9 Gram September - December 

10 Sugarcane December -_March 

11 Tobacco April - September 

12 Groundnut June ~ August 

13 Cotton May - September 

14 Kharif Ragi May - August, 

15 Rabi Ragi January 

Source: Department of Agriculture,Bangalore. 
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,. .. , .... ____ ., ________ .. ___ ............ _ ..................... -... -.. -+= ..... --. ·--------·------···-.. ------.. ---. --........ ________ ................. -.............. _ ... ______ .. ____ _ 
Number of Sale Points 

HO-OOo_0 .. ••----.. --000_ .. __ . _,. .. _,. __ ., _______ OOOoo--·-·---··-----·-·--· .. -~-·-··-----...... -·-·---·-·-····---·-000 

DISTRICTS 1970-71 1975-76 1980-81 1985-86 
I 
i··---·-• .. •''""'-""·--·-.. ·-·--······-····-···--·· ----·---.. ·-----···--·------------·----·--·------·--·--·-· .. ··-·--··-·-.. ··-·"· 

BANGALORE 560 704 382 526 
BELGAUM 777 840 772 835 
BELLARY 167 318 377 528 
BIDAR 77 96 115 271 
BIJAPUR 462 479 323 340 
CHIKMAGALUR 74 233 232 391 
CHITRADURGA 125 283 296 454 
DAK.KANNADA 304 147 434 591 
DHARWAD 298 632 600 934 
GULBARGA .487 207 127 338 
HASSAN 191 263 254 326 
KODAGU 200 234 146 180 
KOLAR· 369 530 250 411 
HANDY A 194 356 504 666 
MYSORE 99 319 552 772 
RAICHUR 233 379 391 53'7 
SHIMOGA 290 402 345 457 
TUMKUR 383 507 350 474 
UTR. !<ANNADA 316 322 207 213 
---·- ----

Appendix.4(a) 

·--------·-· ·-----------------

Year 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

SUBSIDY ON AGRICULTURE 

Share of agricultural 
subsidy ~n total 

(percentage) 

94 

86 

78 

74 

71 

65 

62 

(ALL - INDIA) 

Direct subsidies to 
agriculture 

(in Million Rupees) 

7203 

6772 

5148 

5917 

10435 

14638 

15838 

------------------- --- ------------------------··· 
Source : " State Policies ar;td Regional disparities in Indian. 

Agriculture" K. Subba Rao in· Development and Ch 1 n·-ange, .. :715 
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Number of Sale Points 

DISTRICTS 1970-71 1975-76 1980-81 1985-86 
t-·--···------------------····--··---.. ------··------------------------·---------.. --------·-----------

BANGALORE 560 704 382 526 
BELGAUM 777 840 772 835 
BELLARY 167 318 377 528 
BIDAR 77 96 115 271 
BIJAPUR 462 479 323 340 
CHIKMAGALUR 74 233 232 391 
CHITRADURGA 125 283 296 454 
DAK.KANNADA 304 147 434 591 
DHARWAD 298 632 600 934 
GULBARGA 487 20'7 127 338 
HASSAN 191 263 254 326 
KODAGU 200 234 146 180 
KOLAR 369 530 250 411 
MANDYA 194 356 504 666 
MYSORE 99 319 552 772 
RAICHUR 233 . 379 391 537. 
SHIMOGA 290 402 345 457 
TUMKUR 383 • 507 350 474 
UTR.KANNADA 316 322 207 213 

Year 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

-----..-!.-------------------· --------

Appendix.4Ca) 

--------------·· 
SUBSIDY ON AGRICULTURE (ALL - INDIA) 

Share of agricultural 
subsidy in total 

(percentage) 

94 

86 

78 

74 

71 

65 

62 

Direct subsidies to 
agriculture 

(in Million Rupees) 

7203 

6772 

5148 

5917 

-------------

10435" 

14638 

15838 

------------··--- ____ .. __________ .. ____ _ 
5ourc~ : " s-tate Policies and Regional dis pari ties in Indian 

Agriculture" K.Subba Rao in Development and Change,19E 
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Appendix.4(b) 

SUBSIDIES ON FERTILIZERS IN KARNATAKA 

Year 

1970 - 73 

1975 - 78 

1980 - 83 

Current Prices 

1. 25 

13.67 

30.58 

Constant Prices 

1.16 

8.36 

12.59 

Source: Same as in appendix 4(a) .. 

Appendix. 5 

SUBSIDY ON AGRICULTURAL INPUTS IN KARNATAKA 

--···--·-----1- ·-·-·--------·---- ·------------·-------
Year ~ NPK Irgn · Elec. Credit Total 

·····--····-····--------·\·· -------···---.---···--·--····-·------------------.. ----.. ------"·;··-------------·--·--·-·-----.------....... _ .. ____________ _ 

1980-81 380.43 242.41 11.25 453.07 3268.85 

1981-8J 389.86 251:22 52.48 590.95 3545.49 

1982-83 39.8 267.20 69.75 648. 12 ·3429. 67 

1983-84 21·5. 03 283.50 98.11 815.38 3963.52 

1984-85\ 849.27 249.19 152.3 1034.45 4527.92 

1985-86\ 905.97 263.16 309.43 1227.05 5124.05 

1986-81 194.62 277.45 691.24 1576.54 5236.91 
---·- ---- --- --~-----·--------·--··------

Source: .. Input .subsidies in Indian Agriculture:A State-wise 
analysis", Ashok Gulati, E p w, June 1989. 
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Appendix.6 

Dist~ict wise distribution of Farmer's Service Societies 
-----1-------------------------------.------------ -·-- ------
--~~-fu~~~ict --·----------;:;:r;;;:;·£-8;;1~~~~~-----

Bangalore 
Belgaum 
Bellary 
Bidar 
Bijapur 
Chikamaglur 
Chi tradurga_ 
Dakshina Kannada 
Dharwad 
Gulbarga 
Hassan 
Kodagu 
Kolar 
Mandy a 
Nysore 
Raichur 
Shimoga 
Tumkur 
Uttar Kannada 

10 
7 

12 
3 

10 
2 
8 
9 
3 
4 
4 
1 
1 
0 
4 

13 
3 
8 
3 

----- \- ~-;e Totai 105 ---------·------

·------~All-- Indi~ Total_______ 345 

Sourde --~-r~~K~-~kllopa~hya-~Farme;;-s_S_e_r_v_1-. ce Societies: A studJ I on Karnataka", Monograph series-1, NIRD, Hyderabad. 1 
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f---~~;~::A;~;~,;~~~:J~~;;~~;;~~:;~~~~~~~ nTs,,-R--trTs · ~1~1~ I~Al~VE=·rc cLJP t'I~Gv~·l·ct I t- .t. -· f , ·- 1 ·- l' f-1-l <I Jro '\(•.- •,.J ·-..' -· t-\1'\f·.L- ..,_.' 

~---~-:-·-::~·:-:--·-=-::-----------------------·----·-----~--------·--···--·-------·-·····------·---1 
! t.:lf-1Nt,HdJh:t: ': . . .:;. . 6 I 

BEU3AUI'1 . 10 · 29 
ElELL.AHY ' ~:.'i 12 
rnD?-W< 
BI .JAPUH 
CHI t<{:;t·'!~)GLUR 
CHI TPr~DUF\1.3A 
D{ll< n r-::ANNADP, 
DHP,E~·Jf-\D 

GUL..B?'iF<f3r~ 

H•:.":)f3St'lN 
I<DDr,r;;u 
KOLAF~ 

t"l {:1 1\1 D Y {':l 

~·- . 

... 
.( .. 
( 

i· ~-
.•. 

. ~·: ~ : 

t ~ '.J... • . 

t=· 
•• J 

6 
. "") 

.L. 

6 
1 

15 
9 

8 
1 

.• 

:.t 

-

9 
2(1) 

8 
12 

31 
14 

9 
1 
6 
7 

t'IY~30f<i:-: . 6 . 1 :,~ 
PAICHUF< , , 7. 20 

I SHIMOGA ~ 6. 11 
TU!"It<UG: , . ' .. 1 IZJ • 9 

L-~~~!:~-~~:::r-):~-:~~:~D~---~~~--;-····----------~------------------------------~-~.C-----·1 
I (' ,. I 
L __ ::-~) -~~~~---------~:---~-------:~ 1 s · .. -~--------------~:=~---J 
:-::r··· I r·;·· "'·'. Hl ·, y• '"·"'ll I o' f, E- ,:r..,r~ O"r;L' r·· .,. .- .. J -· .... -- " ·- ... ,I .... - •·• . .. .... ~ I Jl' • •""' .,> 

. 1··· ·~ "' ..• ·!' '" I. - ,, 1 Cl87 '·., C:.. f I \ c:.~. - -:;:1• t;. <:\ I} 7· · . h . ·.·. 

st~tist.ic:"::., 

. . 
Appendix.B 

r------------. --- ~-: AR~~ :::EH IRRISATHJ~- ~SQ:RCE WISE-------------
r- 1970-Jt-.·:· . -,·. 1975:76 l Source i\rea ~;fer.~entage ·Source Area 
\ \1) ,, ' {2) {1) 

I 
Canal H8b95 t· 32.95935 . Canal , . · 109777 

)· 

Tanks 3MH42 ;;_~2b. 71772 · Tanks 90514 
, Wells 459564 ' t:· 33.65430 ~elh. ., ble23 
1 Others 92442 L'o~ 709614 Others 25672 

T Dt al 1365543 '·' •.. · · 100 Total · 2Bb791 
,. 

' ' 

I. 
· Source t:lrea 

.o;.: 
~·!· ' 

(1) 

· Canali; · 704598 

r-----
1 19B0-Bl} · 

Source Area . · · LPerr:entage 

Canal 5~~~50 ' . : ~;T~:.:~;~n 
Tanks · 32b250 
Wells 4b2SB4 
Others· . 19%73 
Total 1693105 

Tanks · 31l372B ... \~;27~532::.B 
Wells 358443 . t! 29.71104 

I. Others 135739 l;·· 1~~ B72b~ 
Total 1249450 f~· · 100 

'--------------;•. 

19B5-B6 

Percentage 
12) 

37.92908 
31.56293 
21.551i59 
9.951394 

108 

Percentage 
12) 

41.61572 
19.26933 
27.321b3 

100 
11.79330 J 

---~--------
Sourt~: Column\ll-Bureall,:of Economics and Statistics,Karnataka. 

Coiui:n\21- Deri·/eu from coluamHL · 
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~endix. 9 

----------------·------------·---------------
Crops PERCENTAGE SHARE OF MAJOR CROPS IN TOTAL CROPPED AREA 

----------+----------------------·-------------------·---------
1960-65 1970-75 1980-85 

-----+-------------------------------·-------·-
Rice 
Whea·t 
Jowar 
Maize 
Ragi 
Cereals 
Pulses 
Foodgrains 
Oilseed 
Cotton 
Sugarcane 
Others 

10.53 
2.93 

28.84 
. 0.14 

9.94 
57.43 

4.11 
61.53 
10.03 
9.73 
0. 76 

17.95 
-- ·'----------·------

11.43 
3.3 

23.64 
0.92 
9.98 
53.8 
4.36 

58.15 
10.45 
10.28 

1.07 
19.47 

11.04 
3.21 

19.66 
1.5 

10.59 
51.6 
4.92 

56.52 
10.08 
9.57 

1.7 
21.37 

Source: Table 2:" Spatial pattern of Agricultural Development 
in India",G.S.Bhalla and D.S.Tyagi,E P W,June 1989. 
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