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Chapter Cne

- INTRODUCTION

Agriculture is the largest sector in the Indian sconomy
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 wuse 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

aprroach 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 pattefn. So, the

next alternative 1is +to inecrease productivity, which can be

achieved +through changes in +the cultural practices such as

ntilization of irrigation facilities, extending area under high-

vielding varieties and applying higher doses of fertiligzers.

Though yield realized from high-yielding varieties is high it is
achieved with a high level of fertilizer application and proper

water management. In the mnultiple 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

straﬁegy for increased agricultural production. From the farmer’s
point of view, fertilizer wuse 15 a means to increase income
through more efficient production process. Apart from increasing
the 1income, for a given level of investment he would like to

maximize his profits. The farmer has the choice +to substitute

technical inputs such as fertilizer and HYV seeds for land,

and
capitai for laboﬁr. The profit (difference between the gross
revenue and cost) éan be symbolically represented as

T =y %p-13%p  -——me-= (1)
where, ’i’ is the profit, 'y’ isvthe output quantity ,
’p’ is  the output price, I’ is the input quantity, "p’ " 1s the

input prices.

In a situation of profit maximization the level of
: fertifizér applioation will depend on the fertilizer response
funétion and the prices of inputs and outputs.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.farmers would

demand more fertilizer. S8imilarly, relative price remaining the

same, higher the fertilizer response, greater will be the optimal
dosage ,of fertilizer. Thus given +the equation (1), the farmer

would choose the mode of production depending upon the values of
. the parameters. Therefore, the demand for an input would depend

on the input prices, output prices and the level of output.

8o



D= f£( P(1),P(2),--—,P(n),Y )

where, P(1),(1i=1,2,...n) represent prices of inputs and
outputs and Y is the level of cutput.

The factors influencing fertilizer consumption are
usually identified by estimating some variant of a functional
relationship between fertiliger consumption and explanatory
variables 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
diffe:ent variables, level of irrigation and relative prices are
often included in analyzing the use of fertilizers. The demand
for fertilizers 1is influeﬁced by a number of other considerations
such as avéilability of ferﬁiiizer at ihe right time, right place
and 'right gquantity. The physical factors 1like rainféll,
irrigation and soil conditions influence the use of fertilizers.
Further, insﬁitutional factors - likei’ agricultural credit,
agricultural extension, size of land holding and distribution
network do play a major role. Also the economic factors, whioh
include the>input and outpﬁt prices, would influence the cropping

pattern and intensity of fertilizer use for individual crops.

The Institutional factors inveolve 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 esgtablish and geographically expand the



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 (1) 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 1level of fertilizer is

decided eventually by the farmer. The farmer’s decision would

involve answers to questions such as (1) 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 fertilizer

use is influenced by the proportion of farmers using fertilizer,

propoertion of area fertilized, and intensity of fertilizer

application.

Redommendations for fertilizer - application are often

based on estimates of requirement for raising agricultural

production considering +the physical production function, and

consideration of effective demand bas=d on farmer’s decision

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

estimate of demand is obtained on the basis of cropping pattern

and the recommended dose of fertilizer by +the Department of

Agriculture. But the actual guantity of fertilizer demanded by

cultivators would depend on the level of +technology, parity

between output and fertilizer prices and availability of



complimentary inputs. The rate of returns from fertilizer use can
be cbnsidered ~as an important factor determining the rate of
adoption. A chaunge in any of these three conditions would change
not only the optimal quantity towg}ds which the effeotivé demand
is growing, but also the cultivator’s réturns from fertilizer use

and hernice the rate of growth in effective demand.

As mentioned above, the level of fertilizer application
is influenced by the availability of the compliméntary inputs
such as irrigation and management. The rate of fertilizer
application would also depend on the degree of moisture content
in the soil, (through caﬁal irrigation, well irrigation, rainfall,
tanks etc).v Areas which depend only on rainfall would be
characterized as un—irrigéted areas. It 1is but natural that the
fertilizer consumptioﬁ in the un-irrigated areas would be
substantially less than irrigated areas. When the land
distribution is skewed, with majority of the farmefs in the small
and marginal category, the use of fertilizer would tend to be
guite low due to high degree of risk and uncertainty, lack of
credit facilities, etc. In the case of

users, WwWho are not

convinced about the efficiency of using recommended dosage might

reduce the 1risk by spreading the fertilizers on the entire farm
thqn concentrating it on a smaller acreage according +to the

recommendations. The fact is that the physical response function

and prices of crops which are important for decision making about
fertilizer use are uncertain, the cultivator’s expected returns
would be wusually lower than those estimated from realized
production function and realized crop price. If the subjectivély

estimated returns, discounted for yield and price uncertainty are

(]



very small, then the cultivator may not adopt fertilizer use. On

the other hand, if the returns over the cosgt of fertilizer are
significant and bopts to use fertilizer, his effective demand is
still likely to be lower than the optimum use. This may be due to
the fact thét the fafmer 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 nuamber of constraints involving

agroclimatic, technological soclo-economlc and infrastructural

factors that Pprevent the optimun use of fertilizer. Among the
agro-climatic factors, uncertainty and variabillity of rainfall is
the most serious problem. Dfoughts and floods of varying degrees
of intensity are quite significant especially .inb the multiple
* cropping system. With regaid to the soil conditions, constraints

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

salinity, soil slkalinity etec, 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 intoe

consideration 1is their highly dynamic pattern of

natrient
supply/availability. The moisture stress 1is equally serious.

Thus every farmer must be aware of the importarnce 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.



The goclo-econcemiec factors which could come in the way
of optimom use 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
défend 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 léngthy and often fenant farmers may not be
able to produce the surety. required_ in 5upport. of their loan .
.applications. The lack of 1legal titles to land ownership and
forms of land tenurg such as - share cropping make access to
agricultural credit difficult, especially for ﬁhose farmers whose
credit needs are crucial.

i The infrastructural facilities_ include shortages of
agegregate supply at the national level, inadequate distribution
network at the village level, inadequate ﬁransport 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 bf local dealers
or distance +to the nearest sale point and insufficient stock of
reguired fertilizer type at the village outlet. Since.fertilizer
demand indicates a somewhat seasonal pattern, the farmers do not
keep adeguate 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 adeguate staff, poor working conditions of the



staff, lack of transportation facility resulting in insﬁffioient
contact with the farmers, lack of interest among the staff in
tLheir work and their inadequate knowledge.

A quiék glance at some indicators in Table 1.1 shows
that 28 per cent of cultivated area was irrigated during 1980-21
att the =all India level and the percentage of cultivated area
fertilized was 33 per cent. The states 1like U.P, Haryana and
Pueejab, whers thex  irvigebisw leewsl is high, the rate  of
application is also high. With Jjust 156 per,pent of the total area
irrigated in Karnataka, the fertilizer consumption per hectare of
cropped area is 34 kgs compared tQ 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 cent.

Tablel .l Fertiliger use pattern in selected states
[ . area frﬁ.use
State %frtisd % of frtlsr % of gea under in frtld
area ° nsers irrigated] HYV's area
' (1982-81) 198@*81 (kes/ha)
Punjab 76.3 91.9 83 91 9%.8
T.Nadu 554 69.7 Y 93 128.1
A.P 41.7 £61.8 30 57 111.7
K’taka | 33.4 - 49.9 1 15 51 104.6
A1l India| 32.9 45.1 1 28 48 78. 0
Source:

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

Thus, inspite of the relatively low level of irrigation in

Karnataka, area fertilized 1is 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

ka.




stands +third in +the country in respect of +the fertilizexr
consumption pér hectare Qf fertilized area which indicates that
the fertilizer consumption in the state is quite high inspite of
the low level of irrigation. Nearly‘ 65 per sw«cent of +the cropped

area

+

in Karnataka;ﬁréoeivés annual rainfall of less than 750 mm.
In the states sqch7 as Punjéb ~and Taﬁil Nadu, irrigétion
facilities and usé_bfn_HYV’s'ha§éi induced the farmers to adopti
higher levels of fertilizef appliggﬁiop.

A comparé£i§é' Piéﬁuré ‘0f the index of fertilizer
‘consumptioﬁ iﬁ Karﬁataka and all;India(Table 1.2), indicates that
the growth rate of fertilizer consumption in Karnataka (19.25 per
cent) is higher than'éll—lndia raté (9.27 per cent) during 1968~
. 69 to 1986-871 . |

Table 1.2 Comparison of Pertilizer consumption
Index base = 1968-69
Yearxr . Karnataka All-India

1968-69 190 .69 , 100 . 00
1969-70 | 94 .66 ‘ 112.57
1976-71 149, 81 128.16
1871-72 - 208.65 150.89
1872-73 - 207 .64 157.20
1973-74 206.62 161.22
1974~-75 . 245,94 - 146.15
1875-76 216.22 164.35
1976-77 - | 221.898 . 193.72
1977-78 | 285.38 243.41
1978-79 : 387.57 299.61
1979-86" | 378.12 . 298.48
198@-81 364.74 - 313.26
1981-82 405 .34 344 .62
1982-83 425.390 . » 363.57
1883-84 688.19 437 .90

1 1984-85 626.06 466. 35
1985-86 589.19 496.22

‘ | 1986-87 599.97 ~ 498.66

Note: Figures based on Fertilizer Statistics data.

l1Logarithmic growth rates.

«©



The consumption rate of fertilizer in Karnztaka and’ét alli-India
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 1is about 38 per cent compared to 1&

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
1883-84 43.4 43.5
1984-85 51.5 45.5
1485-886 48 .4 4% .4
1286-87 49.3 48 .7

Source: Fertilizer Statistics, FAI.

If we examine the fertilizer consumption pattern prior to 1968~
69(refer figure 1,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 1(appendix). Though the fertilizer
oonsumpfion per hectare of GCA in Karnataka is close to +the all-
India average, 1in terms of growth rate; the consumption of
chemical fertiiizers has gone up in the state by nearly five

times during the period 1968-69 to 19836-87 at an annuval growth

rate of 18.25 per cent per annum(Tablel.4). For a detailed
pricture refer to map.1l which shows the fertilizer consumption per

hectare of croppad area in the districts.

19
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Numbex

District

Bangalore
Belgaﬁm
Bellary
Bidar
Bijapur
Chikamaglur
Chitradurga
Dakshina Kannada
Dharwad
Gulbarga
Hassan
Kodagu
Kolar
Mandja
Mysore
Raichur
Shimoga
Tumkur

Uttara Kannada



Table 1.4

Pattern of Fertilizer Consumption in Karnataka

Year - N P K Total
{in ’929P kgs)

1968-69 58227 24460 11579 094257
1969-70 56161 160674 16991 89226
1270-71 82147 31838 19545 13273@
1971-72 189338 52873 34783 196664
1972-73 128014 50583 37116 195713
1873-74 187929 43290 39459 194760
1974-75 138000 53996 47818 231814
1875-786 131389 38120 34313 203713
1976-77 132881 43659 327921 209241
1977-78 166821 56045 52115 268881
1878-79 204100 86598 74612 365319
1979-80 1934586 86567 76384 356407
198¢-81 193041 80923 63836 343800
1881-82 215882 92281 78963 387126
1982-83 221202 296827 82844 400873
1983-84 264555 121381 96134. 482130
198485 311909 1638286 109879 589165
1985-86 285335 164713 95465 555213
1986-87 382409 160744 192993 566146
Bource Fertilizer Statistics, F A I

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~cént and B8.84 per cent respectively.

The same can be analyses from figure Z2(appendix). In absolute

terms the N +1type fertilizer 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 1irrigation indicates +that it §s highest in region
with least rainfall and irrigation facility(refer to Table 1.5).
"It is 1likely 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 .

12



rowth of fertilizer consumption in
lagsified regions of districts
o

Table 1.5 G
e
¢

sccording to rainfall and irrigation
< 7500 mm 750-115Pmm 1158 >mm Average
?1-15 % 13.4 11.68 11.33 . 12.13
15-3¢ % ?8.54 19.42 28 .89 29.28
IB-45 % 36.70 * 27.18 36 .94
Average @9.54 11.95 29.13 ?9.68

* indicates no districts classified.

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 thah the state
average of which three districts belong toc the region with high
irrigation levels, two with low irrigation 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 gensral, the major objective of this study is to identify the

factors influencing the growth in fertilizer wuse in Karnataka

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

1. To analyze the growth in consumption pattern of fertilizer in
the state during 1968-69 to 1986-87.
2. To identify major factors influencing the use of fertiiizers.

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

13




METHODOLOGY

'r The analysis in the study is carried out in two léyels:
{1) Karnataka state aggregate level and (2)>disaggregated at the
district level. The pericd covered in the study is frém 1968-68
to 1986-87. |
Initially, a partial analysis 1is 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 intg

consideration.

The followihg eXplanatdry variables are considered for
analyzing the use of fertilizers,
(1) Rainfall (2) Irrigation (3) Lean advancement (4) Area under
HYV seeds (5) Crop prices (8) fertilizer prices (7) Sale .
points (8) Number of machines and implements used (9) Yield of

food grains (1¢) Gross cropped area and (11) Farm size.

The rainfall data used in the analysis corresponds to
annual rainfall recorded by +the meteorological department. Data

onn 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 advarncement. The number of sale

L] .
roints 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

14



cropping pattern includes the area under principal crops.

To study the factors influencing the use of
fertilizers, multiple correlation analysis and multiple
regreséion analysis are wused. Initially, a partial analysis is

carried out where in each of the independent variables is related
with fertilizer consumption. Fertiiizer, cénsumption iz taken as
the dependent variable and the independent_ variables include,
rainfali, irrigation, relative prices Qf crops to fertilizers,
loansiadvanced, sale points, cropping pattern, area undep HYV
seeds, number of implements and yield ofzfood 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 .ohapten two. Chapter
three gives a brief outline about Karnataka’s 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 Jjointly taken.The summary and recommendations based

on the study is dealt in the last chapter.

¢ 15



Chapter Two

REVIEW OF LITERATURE

There are a number of studies, both theoretical and

empirical, regarding the determinants of ﬁertilizer 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(1865), G M Desai.
and Gurudev Singh{lQ?ﬁ), Desai,Chary and Bandopadhyay(1875) 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 actnal consumption levels,e.g., Desai(1969),

NCAER(1974,1979).

and

G M Desai(1968), 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 : -

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

of application on land already fertilized.

i



(i1) Develcpment of lrrigation.
(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, fgrm level survey, district level (cross section and time
series) and the state level (cross—-section and timevseries).

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 809 cultivators from Gﬁjarat astato was
selected to study (1) characteristics of the users and non-users
of fertilizer (2) fertilizer practices of users, and (3) the
foroés behind +the wuse pattern. The Institute of Agricultural
Research Statistics conducted sample surveys between 1954-565 and
1963-64 in 19 districts of the country and this data was compared
with the survey data from Gujarat. It was fouﬁd that in Gujarat,
a high proportion of the non-users were dwning less than two
acres Qf Jand and were owner-cultivators. Large proportion of the
users with small farms had irrigation facility, where as a vast
majority of +the non-users with  small farms did not have
irrigation facilities. ©Only a small proportion of the non-users
grew commercial cropé 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
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. Certéin
¢ ,
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 1is attributed to

the declining price ratios of fertiliéer to ecrops. Thus the

improvement in the price situation increased the incentive to

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

This was due to the nature of the fertilizer response functions

of the prevailing varietles of food grains.

Desai attémpted to analyze inter-state variaﬁion in the
nitrogenous fértilizer consumption over the years 1957-58 to
1864-65. 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 wvarilied
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 1level and
'relatiVe prices of nitrogenous fertilizer and crops,. Bﬁt
irrigation played an important

role’ comparedﬂ to the relative

prices. The 1irrigation 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 1improvement 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 rast use pattern reveal the

importance of absolute size of returns in generating effeclive

demand for fertilizer and the aruvcial role irrigation and

cropping vattern play in determining the returns under +the old

technologzical conditions.

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 varietlies of major

food grains suited te un-irrigated Conditions.

1

{3) Incressing the level of application to the optimum.

in another micre level study by Gunavant Desai,

1

Bandopadhyay

n

$3]

nd Chari(1973), the authors have wmade a careful

2]

N S H &£
anaiysais of

- the factors‘influencing the use of fertilizers usiﬁg
data from a sample of 24% cultivators se;ected at random from
Suntur district of Andhra Pradesh during 1968-69 and 1969—7@. The
cultivatoré were grouped into five categpries:~ (1) continuous

users {(i1) non-users (iii) disoontinuing in the first yearv(iv)

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

only. The study attempted +to bring out the characteristics of

caclhh of the farmer categories and also to find out 1i1f 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.

-

a
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e favorable price situation, there were drop ouhts in

the use of fertilizers which has been explained separately.

The major fLactor 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. Chillieé and
tobacco were the two crops which experienced the hike and hence
the rate of application also increased. It was notlced that thére
were fluctuations in the consumption pattern because, the farmers

alternately used high rates and low rates of fertilizer to

improve the 'qualiﬁy of the crop and the prevalling soil

conditions. Though all +the farmers experlienced the same price

situation the levels of consumption were different on account of
the previous year’s application 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 disdontinued the 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 inspite of favorable price conditions. The subsequent
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changes in ‘tnbw“crvyfmuu——rﬁ_qérn also forced +the farmers to
decrease +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‘ relationship with +the spread of

awareness.

In 1972-73, Gunavant .Deséi and-GuruDev'Singh made a
districﬁvwise study for India to léok into the main features of
growth of. fertilizer in 286 districts and to make inter-district
oémparisons. The selected districts were grouped into agro-
climatic zonés, | the growth pattern and its influence on
fertilizer use were studied. There was a declige in the growth of

fertilizer use between 1969 and 1871, and the study attempted to

looked into the reasons for this decline. They hypothesized that

the amount of fertilizer used would be influenced by three forces
hamely, (i) the availability of fertilizers (ii) efficiency of
distribution network and (1iii) cultivator’s effective demand.
The growth 1in the level of feftilizér use 1in 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. : ~D\§§\ ;Mhﬂj
\’),_\ )
~ (3
1A
The major findings of the study was that less than 15
per cent of the total districts accounted for about 50 per cent
of the total fertilizer consumption. More than 5@ per cent of ﬁhe

districts consumed less than 10 pércent of the total consumption.

The growth in fertilizer wuse varied widely among the districts
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during the period of the study7 The districts 'were groﬁped into

five géographical regiéns and it was found.that.the performance
of the southern regioh with respect to growth of N and P variety
was very good, where as that of central and eaSternvregion were
very poor. The western reglon 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 poorér 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 distriéts not covered by either
of the two programﬁes revealed +that majority of the districts
with low growth rates 'yere not covered by either of, 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 districts 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, irripation, and cropping
prattern it was found that theré existed a strong association
between the growth rates of N and P type use and soil conditions.

It was 1inversely 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 rainfall greater than 1158 mm per annum.

Similarly, the growth rates of fertilizer use Had inverse

-~

relationship with irrigation.

-

The study on the growth pattern between 19569-71
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revealed that the growth in fertilizér use decreased after

1968-68 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 wuse in irrigated

areas ;

(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 s0il and the type of
fertilizer was determined by the cropping 'paftern and the high
yvielding variety seeds adopted for those crops. Madhukaf 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 1level 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, Jjowar, and. maize. The size of +the farm was not an

ng




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
technology the level of fertilizerAuse depended on the relativé
prices of fertilizer to crops. The adoption of high yielding

variety seeds was malnly due to the increasing crop prices.

: In & study by Jawshar Thakur and D K Sinha, they have
analyses the growth pattern ahd determinants:of fertilizer use in
Bihar using time-series data from 1968-68 +to 1981482. The
seventeen disﬁricts in Bihar have been grouped into three agro-
climatic zones. The étudy focuses on the comparative performance
of each of the =zones, the main factors influencing the use of
fertilizers' fo¥ each of +the =zones. The authors infer that
irrigation and the use of HYV seeds are ' significantly correlated
to fertilizer wuse. Rainfall is comparatively less significant.
Prices of fertilizers.had no impact on the use of fertilizers.

R.Nagraj (Unpublished,lQBZ), 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 déminant factor

among the technological factors and rainfall is relatively un-

important. The ©proportion of area under HYVs and fertilizer

3
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intengive crops was found to have a positive offect on fertillzer

consumption, but relative prices had inverse relationship. He has

compared all-India data with farm level data and has found that
over a period of time the variébility in yield was closely
associated with level of fertilizer use and weather conditions.
Fertilizer use was highiy correlated with agricultural credit.
The NCAER apd FAI had done a joinf study on "Fertilizer
use on selected cropé ih 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 factors 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

prositive influence were (1) percentage of area irrigated to gross

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

total areé under paddyvand (1iii) income level of the house hold.

For wheat the wvariables with a positive influence were, (i)

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

percentage of area irrigated to the total cropped area and (iii)

income level of the house hold.

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

irrigation had an influence on fertilizer use.

3

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

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

25



ferﬁilizers,

. (5) Tor sugaf cane income was the ﬁain factor.

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

Two reasons were suggested for non-application of fertilizefs:—
(i) Lack of irrigation facilities, and (1i1) Inadequacy of funds

or'oredit 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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Chapter Thres

REVIEW OF KARNATAKA’S AGRICULTURE

Karnataka, " Magic region on earth ", " Wales of
India", as described by a western traveller2, is endowed with
rich abundant naﬁural resources for development of the economy .
Karnataka is considered as a miniature of India as it exhibiﬁs
most of the features of India in climaté, rainfall, soil types,
crops grown and variety of natural resources. The state is unigue
in Indian sub-continent in having a wide range bf agro-climatic
conditions. The so0il, rainfall, and c¢limatic 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 platean and +the southern broad archaean

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

districts and 175 taluks.

Karnataka, shares"the “wider climaﬁic 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 1ts major share of rains from south-east &onéoon.

|
_The mnormal annual rainfall is 1315 mm. Across the state, the

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 of Karnataka: A

treatise in Continuity and Change", Vol.l, page 9, O U P, New
Delhi, 19880.
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forms the backbone for the economic development of Karnataka; The
income from the agricunltural sector has been guite substantial as
muoh as 50 per cent of the state -total income. The net domestic
product from agricultufe increased from Rs 969.6 crores in 1970~
71 LOIRH 1223.,65 mréxqﬁ in  1381-82 at 5 por  aonl por annum( at
constant prices). Tﬁe net  domeatle product of agriculture forma

nearly 5P percent of the state total income. But its percentage

in total has reduced_53.87 percent in 1979-71 to 45.26 percent in
1981-82(Table 3.1).

Table 3.1 State Net Domestic Product

vear agricultural income state income
[ current prices ] { current prices ]
[in Rs.crores] {in Bs.crores]
(1) . ( 2) l

1879 | 8963.76 : 156643

31971 ' 984.95 - T 16832.12

1972 1122.20 . '2141.91

1973 1480.49 2994 54

1974 1954 .17 3334.72

1975 1664 .18 : 3229.49

1876 1458.05 , 3282.22

1977 1845.21 3779.956

1978 1734.59 . 3886.18
!1979 2040 .62 4321.21
Source : Statistical abstract,Bureau of Economics and Statistic

Karnataka dtate.
Ares and Population
The total  area of +the state is 1.92 lakh sq-km. The
porulation increased from 2.35 crores in 1981 to 2.92 crores in
1971 and to 3.71 crores in 1981. The population density which was

about 123 per sq-km in 1861 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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¥ The +total number of holdings in the state were 38.1
lakh in 1976-77 with an area of 11.36 millibn hectares. Acoording

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 hectares 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 cént_in'1976;
77. The percentage of holdings below 2 hectares increased from
56.74 per cent in 1979-71 to 60.49 per cent in 198@*81. The
detalled district wise land holding is giveﬁ appendix 1. |
Land Utilization

The net areavsown accounts for about 54 per cent of the
total geographical arvea. 15 per cent.of the geographical areca ls
under forests which is situated: in the western parts of the
state. The area undér forests has remained the sameiover a ldng
period of time. The iand utiliéation' pattern is shown in tablé
3.2. The area under un-cultivable land was as high as 22 per cent
in 19875-76 and it reduced to 1©.23 per cent in 1985—86. The net
SOWnNn area constitutes vnearly 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 140.42 lakh hectors in 1965-66 to 191.7%2
lakh hectors in 1886-87). Though the land not available for
cultivation has decreased by more than 5@ per cent it dis 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

-

Land Classification 1875-76 1985-86
{ in @Y hectors) ’
Geographical area ' 18116 19849
{reported)
i Fallow land = 1567 1884
. (8.17) - {(9.82)
Forest area ' : 2807 3857
' (15.16) {15.94)
Net area sown . 10360 18172
(54.02) (563.94)
Land not available
for cultivation 4288 1962
(22.38) , (12.23)
Geographical area 19177 g 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 dideally located - with
favorable agro-climatic regions and suitable cropping patterns
for achieving an impressive performance in the countiy. 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 paddy 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, Jjowar, and ragi. Jowar has been traditionally

occupied the largest cultivated area. The other important crops

are maize, wheat, cotton and sugarcane.



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

excgenous 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 yeér it is mainly a rainfed crop grown

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

under the crop. Ragi 1is the staple food crop apart from rice in

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

11.96 1lakh hectares. This 1is also a rainfed crop with local

variety and in regions with good irrigation facility, HYY iz
s, !
Table 3.3 Eropping Pattern  1986-87
{ |
Districts Paddy  Ragi Jowar Bajra Haize Yheat Pulses  Sugar fotton  Others H SR
- . { in '283 hectares §

Bangalore .77 .47 2.82 - 0.08 g.17 33.14 2,56 18,33 B.o2 24,88 178.43
Belgaus 56,71 5,29 265,81 49.15 55,82 95.87 6%, b4 95,78 56,59 118.17  £9B.%7
Bollary 34,47 48,72 163,69 22,45 1.49 5887 672 58,37 62,335 $3.9%  331.49
Bidar 9.19 B.82 128,18 1958 6,84 57,97 15.7% Sebb 2,48 82,23 168,82
Bijapur 1.93 2.20 994,47 126.96 7 B4.8% (92,78 1817 85,08 7419 231,62 1261.0%
Chikamagivr 58,28 .32 29,67 8,18 8,47 14,48 1,19 4.97 1,92 11414 27674
Chitradurga §7.39  13.64 117.28 0 17.2% .71 £8.88 142 53,93 22.91 2%.82 519.¢8
bak.Kannada = 155,49 B.22 ) %.88 582 21.90 .84 3.84 B.o8 .86 217.0%
Bharwad B6.93 16,43 Z7537.01 1,15 104,737 165.97 1,96  127.91  145.4Q 19.20  947.80
Gulhargs 18,35 8.76  374.98 118,16 29,37 385.42 1,58 98,725 35,84 194,46 1235.76
Hassan 46,62 113,23 19,12 B.@d 6,08 47.49 2.88 1,462 .78 183,71 339.2¢
Kodagu 45,33 318 9,08 8,28 9.28 1,17 2,08 b, 41 .00 97.82 147,62
Kolar 12,81 123.86 1,12 3.3 8.27 49.93 .47 59,93 3.08 g3.54 35332
Rangya 53,81 Fh.42 5,88 .89 3,08 45.62 27.08 5.24 g.80 1.5 254,28
fysore a7.78 108,40 75,78 {.8% ‘B.04 92.88 £.4! 38.32 17,50 112,85 515,47
Raichur 73,42 BB 149,39 88,67 23,35 11d.87 1,75 131,58 75,13 24,88 977.98
Shimoga 193,78 49,55 39.b2 2.81 9,22 21.18 8.8 14,72 14.27 18,30 3i6.1%
Tumkur 22.87 174,57 3,51 EPRYL B.23 76,94 2,15 M.77 8,52 95,45 oRs. 29
Utr.Kaonada 85,54 2.39 8.96 2.6 8.41 b.44 1.77 3.77 8.8 7.97  1B9.7

- Source ¢ Statistical Bhstract of Karnataka,Bureaw of Economics and Statistics,Karnataka.



Wheat is an important crop fér the’ northern districts of the
state extending over an area of 3.806 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 1low rainfall belts of northern districts 1in the state
obvering over 4.51 lakh hectareé. The area under the crop has
decreased by nearly §ne lakh hectares Dbetween 1874-75 and 1986-
86. Bajra 1is mainly :a rainfed crop but_gives better yieldlwith
“Arrigation. Sugarcane is an important cashjérop of the state with

an area of 1.73 lakh hectarcus. This 1s 2 highly water and

fortilizer intensive crop. Almest 100 per cent of ‘the sugarcane

is under irrigation. Cotton is another important cash crop which

gained importance during the late fifties when the Tunga Bhadra

canal was constructed in Raichur district. Cotton was treated as

a rainfed crop and grown mainly in the dry reglons, after bLhe

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

importance. For example the major c¢rops in Raichur districis have

been ¢otton and paddy and nearly 3@ per cent of the area under

cotton i1s irrigated. Groundnut and Tobacco are . the other cash

crops 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 Inpuis | ,
(a) HYV’s :- Seed 1is one of the most important inputs'
contributing considerably towards increased agricultural

production. The Department of Agriculture implemented schemes

such as Intensive Agricultural Area Programme

and Intensive
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Agricultural District Programme 1in order to increase the
agricultural production in®“the state. As a part of the scheme, toi
insure proper availabilityvof hybrid and HYV seeds, 56 seed farms
were setup during thQ ’Second plan . period and another 27 during
the third plan period;>'They were distribgted to the registered
seed growers for imuitiplication ‘and the resultant known as
registered seeds were inturn supplied to the farmers. The total

quantity of seed so0ld increased from 43 thousand guintals in

1965-66 to 28.66 lakh quintals by 1979-83. The area under HYV’s
increased from 66.84 thousand hectares in 1866-67 to 9.53 lakh
hectares in 1873-74 and further to 28.93 lakh hectares in 18979~
8. 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 wWith
significant area under HYV’s.
(b) I;x;gatien - The ﬁain rivers of Karnataka are Tungabhadra,
Krishna and ’KaVeri; The other rivers ‘ére Ghata Prabha, Mala
Prabha, Kabini, Nethravathi, Kali and Shéravathi.

Out of 1@2_lakh hectares of .net sown area the state,
12.34 lakh 'hectares;of land was irrigated during 1968-69 which
constitutes only 12. 27 per cent of the net soﬁn area. By 1974-75
the major and minof irrigation ﬁrojects which were taken up
during the first and second five year plan period were completed.
With that 16.6 hectares of land were irrigated. By 19856-86 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) Pertilizers :- Trials of application of Ammonium Sulphate on

paddy and coconut were carried out during 1916-17. 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 1874-75 and a target of 5.65 lakhs was reached in

‘1986~87. As per some of the field studies done, apart from

chemical fertilizers, organic manures like compost, green manure

are generally used by small and medium Tarmers.

Extension :- Agricultural extension work in the atate bogan

during the end of last century and beginning of this century.
Schemes were started for praétical training in schoqls;

agricultural schools were started in 1811-12 onwards and

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

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

pesticides, 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 gramsevikas were enmployed to traln the farmers.

Block demonstrations were introduced as a new innovation

envisaging a community approach o extension work for bringing

about efficiency in management of inputs. This gathered momentum

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

state. 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 agricaltural
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extension has been explained in chapter four.

In the pre-plan period, vagricultural production was
quite sufficient  to méet the state’s requirements except in 1942
, and "Grow More Food " was launched to increase the food
production in the oountry due to food shortage by the reduction
in imports from Burma and the famine in the country. Cultivation
“of hybridv 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 leakh tons during the end of
first five year plan.; Agricultural production was estimated to
touch 85 lakh tons by 1886-87. The cropping intensity has also
remained more or less the same over the period 1968-69 to 1986~
87. It increased from 1.85 in 1968-69 to 1.15 in 1986-87. So,
this gets reflected from tlie cropped area which did not increase
effectivel& during the entife 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 thevbackgrdund information
on Karnataka prévide some basis to specify the analytical frame
work which can explain the usé' of fertilizers in the state. As
pointed out before, some studies had indicated that rainfall héd

no effect on the use of Tfertilizers 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
micro-level study (sample survey), are sometimes quite different

from those of aggregabo lovol study using socondary dalta.

ITontear-
relationship between different variables ié more explicit in the
case of micro-level studies such as those by G M Desai,Chary and

Bandopadyay study(1873). 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 secondary data.

" This chapter provides details of the framework used for

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

1s proposed +to add a few variables which are not included in the

other studies. These sre - (1) Number of sale polnts (1i) Credit

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

variables which are proposed in this study are grouped into five

categories as follows -

(L) Physical factors
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(ii) Technological factors
(1i1i) Economic factors
(iv) Institutional factors

( v ) Government policies

I. PHYSICAL FACTORS
1. Rainfall

Rainfall 1is an important factor to be considered
because, 1in the gésé of rainfed areas, gropping pattern would‘
depend‘on the amount Qf.rainfall received aﬁd'if the rainfall .is
consistent over the a periqd and well distributéd during the
vear, the crop cultivatlon could be an. intensive one. It 1s
generally felt that in areas where the rainfall 1is low,
especially in the rainfed areas the fertilizei use would be less
~due to high risk and uncertainty.The fertilizer consumption per
‘hectare of cropped area would increase with increase 1in rainfall
initially, and after_ a certain reguired amount of rainfall is
received, the consumption would reach 'a plateau. And as the
rainfall  increases further, the consumption level starts
decreasing, mainly Dbecause the farmers may not want excess
rainfall to wash away the fertilizers uséd. Hence we could find
that the growth of fertillizer use would be l;w in areas where the
rainfall is ' greater than 1150 mm per annum and high where the

rainfall is less than 7580 mm per annum. Thus the hypotheses would

be that rainfall should have a positive relationship upto 750 mm-
and then 4an inverse relationship with fertilizer consumption
beyond 1156 mm, so +that the growth in fertilizer consumption

would start decreasing with increase in amount of rainfall.



2. Irrigstion

It 1is often visuaiized that fertilizers have a
complementary relation with irrigation. In the absence of
fortilizer use thero:is a limit to increase the agricultural
production through -irrigatién and similarly in the absence of
irrigation there is a 1imit to the use of feftilizers. In the
process of agricultﬁral prdduction, during thebfirst phase, wherek
there is not much of modern inputs use and scarce irrigation and
rainfall, crops get only profected from drought and the
productivity is very less.In +the second phase, the role of
irrigation becomes 1important as it increases the production with
the other modern inputs. Here the productivity reaches a plateau.
In the +third stage, wheh 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. 5o, for the same level of fertilizer appliQatibn
the yvield 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 from region to region and hence depending on these factors
the crops grown too differ and consequently the fertiliazer

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
ligely to change over time depending on any of the above factbrs

and hence the fertilizer application would change accordingly.
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IT. TEOHROLOGIOAL FACTORS

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 great importance. These
varieties are highly fertilizer responsive and hence require very

high level of fertilizer oompared‘to the local variety seeds.

Thus, the increase in area under HYV seeds, is 1likely to be

associated with an increase in the fertilizer consumption.

2. Agricultural Machinery

Raising agricultural productivity has historically been
linked with technological changes such as higher levels of
mechanization. The use of agricultural machinery is a proxy for
mechénization in agriculturé. 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 agriculturai operations demand
an appropriéte group of machines and implements, thch 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 thereﬁore it 1is 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

35.P.5%eethaRaman and Modini.S.P(1985)," Mérketing environment
for agricultural Machinery”, IIM, Ahmedabad.
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used.

I1I. ECONOMIC FACTORS
1. Belative prices

One of +the basic assumptions in determining the

production decisions at the farm level 1is 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 derivedidemand, 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 1like +to increase his. income by increasing the
prod@ction through higher levels of fertilizer application. And
for the other inputs, the share of purchased inputs is relatively
small. A large part of the‘oqmponent which 1s not purchased and
has an imputed wvalue (espeoially family labour and own livestock
labour) comes from within the family and the farm. Seed input
constitutes an approximately constantvprpportion of output. Since
its imputed price would vary in proportion to the price of the
product, its value would also appéér to be a constant proportion

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

sowing, weeding, etc., 1is usually paid a certain customarily

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.

1V. INBTITUTIONAL FAOTORS
Lo CLredit advanconent -

Tho agrienltural pxoducﬁimn wpernbions raguire n Tolo of
capiital which forms the operational cost of .the farm. It includes
cost for buying seeds, fertilizers, pesticides, transportation
costs during markéting of  the. broduce, fuel costs for the
machinery, etc. This is more crucial in the case of small and
marginal farmers sinée their savings are very less and hence the
investment would be--léss withbut the help of institutional
credit. in the absence Qf'institutional credit from co-operoallived
or regional rurél banks, etc., thé farmer may have to
from professsional money-lénders, which means thet they have to

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

fertilizers. Thus we can expect to find an increase in the

3

consumption of fertilizers with increase in the loans issued from

commercial sources.

2. Extension effort

Agricultural_ extension is one of the most important
factors influencing:}agrioultural 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
Also, there are various agencles such

as the extension wing of

the agricultural department, fertilizer firms,etc, which carry

the information to the farmers. Extension wmethods help the
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farmers to make use of the available reéources- 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 exteﬁsion efforts, we have the lab tol
land programmes wherejin the marginal farmers are given inputs.
Secondly, there is the T & V system or where the agriculturai.-
extension worker visits the farms and diffuses the latest

technology and gives guidance.

3. Sale Points

Sale points, in the study refers to the sale point of

fertilizers and is also known zas the outlets. There are various
types of agencies such as co-operatives, private dealers
including the fertilizer company dealers, agro based companies

and farmer’s co-operatives establishing sales points. Sale poinf
is . impbrtant in the sense that 1if ihey are 1in 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 pér dnit area
or number Qf villages per sale point. The proposition made in the
study 1s that there is a positive association between the density
of sale points and sales volume. The underlying asSumptioh made

'

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

since, it would not be possible for them_ to travel 1long

distances, especially since their consumption level would be low.

V. GOVERNMENT POLICIES

“

Subsidies :- Subsidy is being given to the agricultural sector
directly or indirectly dfor all the major inputs 1including

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 the

Essential Commodlity Act since it represented a major inpul for
agriculture and a major output of the  fertilizer industry.

Government has introduced a control over the stocks (production

and imports) and prices at.the industry level and at the farmer’s
level. The prices of fertilizeriwere fixed product wise and firm
wise depending on the capacity utilizafion, vintage and the type
of inputs wused. Subsidies are provided to the industries and to

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

to the farmers.

SOURCHES AND LIMITATIONS OF DATA

bThe data source for the purpose of this study include.
the following: -
1. Fertilizer Statistics, FAI.
2. Annual Season Crop Report of Karnataka.
3. Statistical Abstract, Bureau of Economics and Statistics.
4. Fertilizer and Agricultural Statistics, FAIL.

The sfudy confines itself to inter-temporal analysis of
fertilizer'consumption with the set of éxplanatory variables of
staﬁe éggrégate data and c¢ross—-sectional analysis for four
different periods of time using the published data. Data on size
of iand holdings, institutional loans for agricultural purposes -
and number bf sale points were not available district wise. Also
tim;—series data on the size of land holdings were not available
for fhe analysis purpose. Data on the number of pump sets and
tractors used are available separately upto 1979-8@ after which
they are clubbed. The data were available at four differeni time
points. The relative prices of fertilizers to crops have been

considered as a varliable. The weighted average of crop prices and
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welghted avernges of fertilizers natrient-wise have been
considered for the calculation of the relative price. Short-term
agricultural loans 1is beingvused as a proxy forvthe loans to buy
fortilizer assuming that a constant proportion of the loan is

spent for the purchase of fertilizers.

t

flore 1t 18 also important to maéntion the stalistical
problems confronted in the emplrical study. Malticollinearity is
a commonly 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 1f one or more explanatory

variables in a given model ére highly correlated, it becomes very
difficult +to dis-entangle +their influences and obtain precisé
estimate of’ their effectst. The presence of high corrélations not
only ’blases’ +the net regression coefficients but also produces
the tendency towards indeterminency on account of unduly large
sampling errorss.

However, the sampling error of an individual
coefficient depends on both intercorrelations with other
explanatory variables. The extent of multiéollinearity ﬁeeds ﬁo
be examined vis-a-vis overall correlation of the equation if the
'prime< objective 1is ‘to determine the relative

importance of

individual factors in detérmining the levels of fertilizer

consumption in the modelS .

4 Discussion on effects of malticolliniearity, see J
Jhonston, "Econometric methods”, pp.201-286,

« 5 See Karl A Fox and James F Coney, "Effects of inter-
correlations on multiple correlation and regression measures", AMS-

341,United States department of Agriculture,Agricultural marketing
service, Washington 1954,

& J Jhonston, "Econometric methods” ,op.cit,p.2907.
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Chapter Five

‘ : RESULTS FROM PARTIAL ANALYSIS

BAINTALL

Rainfall is one of the major sources of water supply

which could affect the use of fertilizers. Karnataka receives

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

and north-east monsoon. The amount of rainfall received during'
the south-west monsoon which is foughly during June-September, is

comparatively more than the amount of rainfall received during

the north—east monsoon. For the purpose of this analysis, the

t : .
total rainfall is taken 1into consideration. Simple correlation
analysis between fertilizer consumption and rainfall using the

district wise data. and state aggregate data in table §&.1

indicates significant correlation coefficients in five districts.

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

1968-69 to 1©98.93 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 area and 1t has 38.55

percent of the +total gross cropped area of the state. These

districts receive less than 758 mm of 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 cropped area of the state. This region
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receives 7580 mm to 1158 mm amount of annual rainfall in a year.

The fertilizer 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 115%% mm. The

growth rate of fertilizer use ic 2.29 pevrant.

Thers exists substantial wvariations

batween districts

with regard +to rainfall and fertilizer consumption. As pointed

out 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 Kodagn, with

statistically significant positive correlation between rainfall

and fertilizer consumption.

Table 5.1

Bainfall and Fertilizer Consumphion znalysis resalts

Districts Correlation R2 Growth rates in

Coefficient fertilizer use8®
BANGALORE .B577 L3119 27.26
BELGAUM .1663 L2276 14.13
BELLARY .3363 L1130 11.57
BIDAR . .0P62 . BORG ©09.88
BIJAPUR .6285% . 3950 14.563
CHIKMAGALUR BBTTT . 0060 1©.43
- CHITRADURGA . 2881 D784 26.22
DAKSHINA KANNADA .O6T71% . 3193 ©25.18
DHARWAD -. 3449 .1189 13.47
GULBARGA L3457 . D020 13.48
HASSAN .B715 .P051 ©29.86
KODAGU .59156% .3498 14.24
KOLAR .2746 . 9355 27.84
MANDYA 2748 . 2255 @6 .70
MYSORE .5574% .3106 29.69
RAICHUR . 4040 .6131 12.27
SHIMOGA .T265%% .5278 79.19
TUMKUR .2810 .B789 B7.15
UTTARA KANNADA .4338 .1881 8.16

® The growth rates are based on time series data from 1968-68 to

1986-87.

% significant at 18 % level
¥% significant at @5 % level




Dakshina Kannada district is located 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 1is aquite 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 eariy .seventies and increased rapidly over time. In
Bijapur, Mysore -and Shimoga there is a high negative cbrrelation
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 regions
‘ Rainfall Rainfall Rainfall
fertilizer/rainfall < 758 MM 750~-1150 MM >1150 MM
. regionl region2 regiond
Number of districts 6 5 8
Fertiiizer use(kgs) :
per GCA(1975-78) 31.832 19.262 18.799
Fertilizer use(kgs) )
per GCA(1985-88) 87.637 50.746 51.638
Growth rate of

fertilizer 7.38 9.51

8.89
consumption(per cent)

The growth rate declines with further increase in the

rainfall. This is Dbecause, a high amount of rainfall impliés

assurance of water supply and the level Qf 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 grosé
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 in regionl and increaéed
nearly two and a half timés in region?2 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 fromv region te region and from district  to district ih a
given region. Apartv from the amount of rainfall, irrigation
levels also differ within the region defined here. But within

this limitation the hypothesis of inverse relationship between
rainfall and fertilizer use appears valid:

TRRIGATION

The effect of irrigation has been analyses using the

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

canals, tanks, wells and othér sources. In absolute terms the
area Under irrigation has increased from .12.34lakh hectares in °

1968-69 to 16.75 lakh hectares in 1886-87, but the percentage of

gross cropped area increased from 11 per cent in 1968~-63 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 df ground watex 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 incieésed from $.10@5 in
1965-66 to ©.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 1¢.37lakh hectares in 1965-66 to 16.74 lakh
hectares ih 1986-87. This shows an increase of 61.73 per cent at
2.4 per ' cent growth vber annum(see table 5.3). The gross cropped

“area increased only by 12.58 per cent compafed to 61.73 per cent

of gross irrigated area.

From graph 5.2 it can be noticed that the irrigation
has developed only after 1988-81 onwards and the fertilizer

consumption curve has alsco 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 dropping

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

onlyll.l.
Table 5.3 Intensity of Irrigation in Karnataka
year GIA NSA GCA GCA/NSA GIA/GCA
(’@0Pha) (’ 0g¥ha) v {(’OPBha)
196566 1938 19342 19329 1.0285 . 1035
1979~-71 1584 18248 14887 1.0623 ".1455
18975-76 1787 19369 111569 1.8771 .1539
19883-31 1875 9899 10660 1.8769 L1571
L1985~86 1875 18172 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 dirrigation 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 resultg;are given in table 9.4.

A comparison between the performance of Karnataka and
Punsjab 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 yielding variety seeds which is as high-vas 93.82 per
cent of .the total cropped area and thus this is reflected in the
level of fertilizer. This'shows ﬁhat there is 'a wide scope for
increasing %he le?el of fertilizer application through
improvement in the irrigation and also increase the area under
high yielding variety séeds;

Table 5.4

Correlation Coefficient between fertilizer use and
irrigationvintensity in the districts of Karnataka

- District Correlation R2
: Coefficient
Bangalore .7364%% L R4225
Belgaum “ .B368%% 19926
Bellary .968p4%% .92231
Bidar .B8738%% 76354
Bijapur .8828%% .T7934
Chikmaglur ‘ . L B902%%k .79238
Chitradurga . 48587 .23878
Dakshina Kannada .T1567% .57264
Dharwad - . 8364 %% » . 803568
Gulbarga : .9320%% ' .86861
Hassan : . 89004k .792@5
Kodagu : . 81944k . 84524
Kolar L .7346% .53979
Mandya .84190%x% . 70874
Mysore . BO4ABHK . 8p38
Raichur (-).1877 , 23523
Shimoga (-).3044 : .39267
Tumkur “{(~).55939% .31345
Uttara Kannada .BP651 . 00424
State .9995%k% .99892
.
* significant at .81 % level

£33 significant at.@@1 % level
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Table 5.5 Comparison of Agricultural Performance 1983-84

KARNATAKA PUNJAB
Area under 37.81% 393.828
HYV’'s (%)
Percentage 13.85 86.08
of GIA
'Cropping 21 .87 @1.71
Intensity
Percentage 684.08 67.52
of area under
food grains
Average fertilizer 56.67 43.42
use per Hectare(kgs)

# includes Paddy, Jowar, Maize,:Ragi and Wheat.
© includes Paddy,Wheat and Jowar.

~Source : 1. Statistical Abstract of Karnataka,Fertilizer
Statistics(1883-84) and Annual Season Crop
report,Karnataka.

2. Table No.2.6, Region wise-crop wise fertilizer consumpti
A study of Punjab,R.P.5.Mallik, 18988.

The fertilizer consumpition per gross cropped area for

the districts of - Karnateka are classified into three regions

based on the average irrigation level. The regions Ri and Rz
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 having a

7.04 per

growth rate of
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 19875-76 and 1985-86. When we

compare this with the regions classified according to

rainfall(see,Table 65.2), it can be noted that +the average

fertilizer consumption per wunit of gross cropped area, is
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Number

District

Bangalore
Belgaum
Bellary
Bidar
Bijapur
Chikamaglur
Chitradurga
Dakshina Kannada
Dharwad
Gulbarga
Hassan
Kodagu
Kolar
Mandya
Mysore
Raichur
Shimoga
Tumkur

Uttara Kannada



declining with increase 1in +the amount of rainfall received.

Similar vtrend is noticed for both the years,i.e., 1975-76 and
1885-86.

Table 5.8 Fertilizer Consumption per gross cropped area
. {(Units: ’kgs/ha) ’
1975 - 76 o - 1985 - 86
R Rz Ra ‘ R Rz R3
Nutrient 1-156 15~-3@ 32-45 1-15 15-30 30-45
variety C -
N 06.22 17.23 29.21 18.78 34.18 49 .84
P 22.16 25 .07 ©8.19 11.89 16.22 21.2¢
K | 91.83 @4.89 11.95 10.30 11.83  16.1]
Total 12.21 26.39 48.45 48.97 61.42 87.1¢
. | Number of 8 8 3 8 8 3
districts
Note: The class range refers to percentage of gross irrigated area

the gross cropped area.

To get a better picture of the effects of rainfali and
irrigation on the fertilizer consumption, the districts have been
cross classified accord%?g to rainfall and irrigation. The effect
of rainfall_ andkirrigation on the consumption of fertilizers is
highlighted in table 5?7. The nineteen districts have been
classified according to rainfall and irrigation into eight

‘categories. The average fertilizer consumption per

t

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 decreasing 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 mofe than that of

rainfall. The combination of (R3,Regionl), consists of only oné

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.

Table 5.7 Fertilizer use per hectare of GCA
(units: ’'kgs)
Irgn/Rainfall 1875 - 7186 1985 - 86

regionl regiond -regiond regionl regiond regicndi
R 12.68 ©08.28 10.97 37.80 34.84 45 .61
Rz 33.81 . 26 .b9 14.97 67.33 ' 69.59 48 .20
Rs 68 .89 * 38.28 128.24 * 66.67
* No districts classified in region.
’Iregn’ refers to the percentage of area irrigated. .
Source : Fertilizer and Agricultural Statistics,FAI Southern Region

Thus, comparison of the rela£ive effects of rainfall and
| irrigation, brings out +the conclusion that irrigation 1is ah
important factor +that determines the use of fertilizers. This
holds good with the original hypotheses. Karnataka has a good
éotential to improve +the irrigation systéms, especially canal.
This is because the well and tank irrigation 'depend ﬁore on the
amount of rainfall yeceived in that region. From the state data
1t 13 noticed that the area undor ‘tank irrigation and well
irrigation have decreased considerably between 1968 and 1986.

CROPPING PATTERN

As pointed out in chapter three, the important crops
grown in Karnataka are paddy, Jjowar, bajra, ragi, malze, pulses,
sugar cane and cotton. Among the food grains, paddy is the most

popular crdp. Ragi is mainly confined to the southern districts;

Jowar, bajra and wheat are confined to the northern districts of
Karnatazka. In most districts the area under food grains is

dominant in the cropping pattern. Table 5.8 gi?es the district
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wise cropping pattern for the year 19880-81 in percentages to the

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

only paddy 1is arown thrice 1in a yvear, 1.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

Kharif season and seconded by the Summer season

but not as much

as in  the Kharif season. This is partly because of the rainfall

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

annual railnfall occurs during the south-west monsoon and the-

rainfall is oonducive to take a paddy crop during the season.:

Crops like‘groupdnut,.Ragi,'Jowar, 0il seeds, etc., which are not

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

£

season : :
Table 5.8 CROPPING PATTERN IN DISTRICTS OF KARNATAKA 1889 - 81
"~ - (PERCENTAGES)
DISTRICTS| PADDY JOWAR RAGI PULGSES FOODGRAIN| SUGAR COTTON
R TOTAL CANE

BANGALCRE @08.42 ] 52.45 12.41 78.37 3. 83 D. 203
BELGAUM @6.12 20.13 ©1.52 11.3¢9 64.901 24.55 ©6.56
BELLARY 25.19 25.28 ?5.93 28.886 . B67.92 @1.31 17.30
BIDAR 22.56 27.56 79.92 32.67 76.85 ©2.178 P2 .44
BIJAPUR PS.23 32.69 1 ig.04 69.19 ow.57 15.82

-1 CHIKMAGLUR} 18.85 27.58 186.97 28.73 55.22 20 .56 Wa.74
CHITRADURG| @2.15 13.23 19.38 12.20 73.53 ?o.84 78.18
DAKSHINA : »
KANNADA 56.23 3 . .D0.10 24 .62 61.05 oB.T1 )
DHARWAD- @7.16 20.85 ©1.23 | ©9.67 54.28 .19 21.68
GULBARGA w1.20 24 .88 o7 . 38 24.97 69.05 pa.17 12,95
HASSAN 18.59 @3.71 43..87) 18.32 85.24 .83 20.89
KODAGU 30.43 %) @3.18 .74 34,33 0D . B2 @D, 1T
KOLAR 19.97 D0.28 40.78 19.29 69. 39 22.94 Do .02
MANDYA 22.62 Z2.11 31.41 21.45 77.38 @7.14 2
MYSORE 11.55 15.86 21.499 2a.87 71.80 20 .96 @21.20
RAICHUR 35 .80 21.586 0o, 01 11.40 56.55 .35 27.09
SHIMOGA 53.62 38.32 13.25 ©5.32 82.09 21.867 @283
TUMKUR 38 .57 335.83 31.42 16.82 69.921 20 .57 03,11
UTTARA _
CANNADA (A 134 .42 P HRY B3.18 176.458 il . 62 9.01573
Sourcs Statistical Abstract, Bureau of Economics and Statistics,

Karnataks.



On an average, the area under food grains which includes cereals
and pulses form nearly seventy five percent of +the total cropped
area. A similar pattern is found in»élmost all the districts.

In Karnataka, generally, multipie cropping or crop
rotation syétem ig followed in the irrigated area. Paddy and ragi
are grown in the first season followed by Ragi-Sugarcane or
Paddy-sugar éaﬁe oxr Siﬁgle crop. Ragi is a less water intensive
and fertilizexr dintensive 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 Uttara Kénnada. In the distriot of Mandya, apart from
irrigation, the soil condition favours ﬁhe growing of sugar cane.
With regard to the marketing of the commodity, there are locally
situated sugar manufacturing industries which purchase . the
commodity from the farmers. Similarl} this takes place in HShimoga
district. When we look at the price movements of sugarcane crop,
it has increased by 1.84 times Dbetween 1973-74 and 1985-86
compared to the acreage which iﬁcreased by 1.58 times during the
same period. Gram and ground nut are also grown during the second
season mainly because>fertili26rs applied during the first season
would hold good forv the second season for growing these
crops.Otherwise, the soil nutrient level may noﬁ be sufficient to
Erow any superior oefeais 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

season’ .

7_G M Desai, Chari and Gangopadyay, "Growth in fertilizer use: A
micro level analysis,Case study of Guntur district",1973.
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INSTITUTIONAL CREDIT

'Though agricultural c¢redit includes the short-term,
medivm-term andv long~terﬁ loans, for the purpose of this study
only short-term and mediﬁm—term loans are considered. Loans are
disbursed for variousvégrposes 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 advanoed 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 1like 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 14.38 per cent
per annum from Rs.281.23 lakhs in 1968-69 to 14879.04 lakhs in
1986-87. It may be recalled that the agricultural “packége
program’ wWas introdu%ed in India to improve the agricultural
production. The paokéée 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 309 per cent during

the early stages of its implementation8. The tempo seems 4o have

8 J A Mollet, (1966), "Package programs",Agricultural plannin
course,F A O. The 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 inl
1968-69 to 16.92 lakhs in 1977-78. Overall the medium term loans
increased from Rs 224.52 lakhs in 1968-689 to Rs 4331.93 lakhs in

1986-87. This 1is seen 'very well with the increase in the number

of pumpsets and other farm machineries wused. The number of

‘electrical pump sets increased from 27,842 in 1966 to 1.59 lakhs
in 1972-73 the tractors and tillers increased from 12,444 in 1966
‘to 13,982 in 1979-88. In total, the pumpsets and other equipments-
together have showed an increase of 18.58 per cent in ﬁhe twenty
vear peribd in comparison with that of agricultural credit whiéh
shows an increase of 10.35 per cent during the same period. The
nationalisation also has contributed towards increased use of
agricultural crediti;f 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. |

R The slow expansion of these societies could be that
despite . the government policies regarding rural finance,
prominence was hnhot 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 to Rs 121.82 in 1986-87. This
shows an increase of 382 per cent at a growth rate of 9.85 per

cent per annum compared to the fertilizer consumption of 10.08

per cent.
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Table 5.9 Institutional Credit Advancement

Year Loans Index of Loans per
¢ (Rs’ 200) loans advanced GCA(inRs)
1968-69 261236 100 .00 24.75
1969-70 247586 94.78 22.94
197@-71 303093 116.02 27.84
1971-72 - 353538 135.33 32.17
1972-73 - 333717 127.74 32.06
1973-74 . 416556 159.46 38.24
1874-75 - 492215 188.42 44.76
1975-76 - 5841861 223.61 52.39
1976~-77 - 599728 229.57 60.79
1877-78 578221 221.34 52.35
1978-79 628395 240.51 56.44
18979-80 751581 287.70 67.64
1989-81 874857 334.89 78.32
1881-82 936485 358.48 83.41
1982-83 998133 382.08 89.51
11983-84 1121489 429.27 97.72
1984-85 1681592 613.08 139.95
1985-86 1440583 551.42 : 124.69
1986-87 1413598 541.98 121.82

Source : col.l Statistical Abstract, B BE S, Karnataka

HIGH YIELDING VARIETIES

The +technological change +through the wuse of high

vielding 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 impoftant role. Among the

crops almost the entire area under malze 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 1875-76,

after which' there has

been a steady growth(refer table £.19).

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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Tauble 5.19 Area under HYV's : Crop wise

YEAR/CROP RICE JOWAR WHEAT MAIZE

, (00D hectares)
1965-66 25.6 223 3.10 17.8
(1188.7)1 (2272.6) {(529.3) |(23.9)
197576 434.6 510.8 128.8 177.6
‘ (1193.7)| (2016.0) | (4@7.2) | (177.6)
1980-81 685 642 175 157

(1114) (1606) (322) (157)

Source : Statistical Abstract,B E $,Karnataka ‘

Note The numbers in the bracket refers to the total area

und
the crop. .

T

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

area under wheat and maize were not very. substantial but in terms
of percentage to the total area under the crop 1t was guite

significant.

The use of HYV seeds is very limited during the Rabi
and summer season. 1t may be pointed ouﬁ that autumn rice is sown
betweeq 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 vyear’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, isbindirectly 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 fertillzer consumption rate of 10.08 perx

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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Table 5.11 Use of HYV's

YEAR Area under HYV’'s
(’2@3 ha) INDEX
1968-69 420 .02 129
1968-70 - 53p.81 126..38
1879-71 - 641.59 152.76
1871-72 752.39 179.13
1872-73 9@9.98 216.865
197374 1196.62 284 .89
1874-75 1302.94 319.21
1975-76 1812.27 431.57
1976-77. 15982.99 379.27
' 1877-78 1785.61 424 .89
1978-78 1882.97 429.26
1879-80@ 1952.91 464 .75
198¢g-81 2035.55 484.63
1981-82 ©2119.89 534.52
.1982-83 2282.62 524 .41
1983-84 2286.16 544 .30
1984-85 2067 .43 492 .22
1985-86 2689.17 642.63
1986-87 2578.29 613.85 |

. i

Source: Statistioal Abstract,B E 5,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 oonsumpﬁion with further increase in HYV coverage.

- 8I1ZE OF LAND HOLDINGS.

It is sometimes assumed that the level.of fertilizer
application. waS' .directly proportional ‘to' the size of Aﬁhe
farm.Thlis is based on the assumption that the farmers may no@ be
able to grow crops profitably due to ﬁhe non-existence of
economies of scale,aﬁd 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 pattern 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 iﬁtensity

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
farﬁeﬂs tend to - use more of . current inputs
(labour,fertilizer,etc,) per acre. fn 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
maﬁimise his expected lncome, devotes a larger amount of labour
per acre siﬁce;his.agsbiuté risk aversion decreases but relative
risk avefsion does nbt decreaée with increase in i1ncome and
wealth®. The smali'*farmers tend to have intensive cultivation
becausé, they give more importance to productivity. In the case
of large <farmers, who are also to a Qertain extent subsistent,
may-not'necessarily give +too much importance = to productivity
since they may be. foilowing a less intensive cultivation
practices: Users Qith high 1levels of fertilizer consumption
generally have smaller farms due to fwo reasons. Firstly, the
small farmers have to produce enough fooed for +the family

requirements sinceb‘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;fthe apprlication of fertilizer per hectare of
cropped area increasés 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 irrigationl®@.

9Pranab.K.Bardhan, "Sizae, Productivity and roturns Lo scalo: Ao

analysis of farm-level data in Indian Agriculture”;Journal of Political
Economy,ppl379-86. '

12K ©Subba Rao,”"State policies and regional disparity:in Indian
agriculture”,Development and Change, (Sage, London, Benerly and New
Delhi) Vol 186, 1835, pp 523-546. '
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Table 5,12
Fertilizer consumption per hectare of fertilized area

size of Number of Area fertilized Consumption
holdings users (%) (percentage) (in kgs/ha)
(hectares) ‘
< - 1 47.4 46.0 169.1
1 -2 ~52.5 43.9 131.7
2 - 4 . bB7.6 49.4 106.3
4 - 19 ~ 43.0 26.6 97.4
: 19 - > - 44.2 26.5 39.5
State ...49.9 33.4 194 .6
All India - 48.5 33.5 79.5

Source:: Fertilizer demand study - 1875-76,NCAER.

The percenﬁage of area fertilized gets reduéed.as the
size of the farm increases and the rate of application is also
decréasing, with the increase in the farm size. The rate of
application at all-India level also shows similar pattern as that
" of Karnataka.‘Howeverg Karnataka has fared betﬁer compared to the
All-India average. Bﬁtvthe imporﬁant,factor to be discussed is
that in both cases,ﬁhe level of applicatiqn has been decreasing

with increase in the size of the farm.

- SALE POINTS

The sale pbinté here refers to +the sale points of
fertilizers (also called as outlets) which includes the co-
operatives, private .dealers, agrb—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 visuvallsed 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 especialiy.access to railway stations:

Between 1876-77 and 1986-87, the number of sale points
increased by about 25 per cent from 7251 +to 9@17(for further
details on number of sale pointé, refer appendix 3). The number
of villages served by a sale point  has decreased from 4.47 ih
1977-78 to 3.71 in 1986—87(

It may  be . interesting to analyse whether the
relationsghip betweeﬁ the éale points and fertilizer consumption
is supply determinéd or demand determined. As indicated earlier,
the demand for fértilizers is determined by 1input response
fuﬂdtion and the relative price_of fertilizer to crops. In the
case of small farmers the mixture of organic and inorganic
fertilizer would depend on the felative price and accessability.
Given the demand the actual consumption would ’depend on the
avaiiability of +the cémmodity at the right time and right place.
This is where the sale points play an important role. In Gujarat,
the supply push factor . has béen more effective than demand pull
factor. In 1981, Gujarat ﬁad 325 outlets per district and each
sale - point coverihg less +than three villages, as compared to
about. five villages ét the all—Indié‘ leQel; It could be argued
that the number of sale points would.incréase with the increase
in the sales of fertiiizers. It is more of a natural process as a
rart of +the markeﬁing strategy. Table 5.13 compares the gross
cropped area coveragé by each séle 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 all-

India averages. The number of villages covered by each sale point



decreased between 1978 and 1987. The district wise changes can be

noticed in Table 5.14.

Table 5.13 Fertiliger Consumption
KARNATAKA ~ ALL-INDIA
Year GCA/sale| NPK/sale{ GCA/sale| NPK/sale
point point roint point
f 1882-83 1694 57.9 1539 55.86
1983-84 1435 62.3 1353 . bg8.9
19384-85 1349 69.4 1237 56.3
1985-88 1274 61.7 1158 56.1
1986-87 1228 6.5 1124 54.7

Comparing the number of villages 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 65,14 - Digtrict wiss distribution of Sale points
Districts Number of sale points Number of village

' , per sale point

1978 . 1987 : 1978 1987

BANGALORE 794 . 439 3.77 6.05
BELGAUM 840 844 1.40 1.39
BELLARY 318 435 1.93 1.41
BIDAR .. 86 234 6.45 2.85
BIJAPUR ) 479 - 340 2.67 3.77
CHIKMAGLUR . 233 391 4.77 2.84
CHITRADURGA "283 : 348 5.23 4.26

. DAKSHINA- _ , :
-KANNADA © 147 559 4.32 1.13
DHARWAD . - B32 1328 2.15 1.32
GULBARGA C27 - 395 6.69 3.51
HASSAN : - 2863 340 9.77 7.55
KODAGU . 234 - 189 1.26 1.56
KOLAR j 533 472 6.27 7 .04
MANDYA ) 356 - 566 4.15 2.61
MYSORE ' 319 826 5.75 2.22
RAICHUR - 379 598 3.99 . 2.53
SHIMOGA 402 4606 4,91 4,24
TUMKUR 5@7 344 5.37 7.93
OTTAR ~- _
~-KANNADA 322 293 4,15 6.59

Sources:1.Fertilizer and agricultural statistics
2.5tatistical abstract, Karnataka.
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The effegt of sale points on fertilizer consumption
was analysed uéing éréss-seotion' data for four time periods,
i.e.,1979-71, 1975—%6, 198¢0-81 and 1985-86. There was a positive
_correlation between the - variables, inéignificant in the fifst
periodand but later;tﬁéflinkage seem to have got strengthenéd ;nd
thus was significanﬁ;;hﬁthe other  three periods. The resulté of

- the statistical ahalysis between fertilizer consumtion and sale

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

f

influenced‘ the consumption. of fertilizers. However, this
contlusion is debatable, because of - the cause-effect
relationship.

Table 5.15

Correlation coefficient between fertilizer consumption
and number of sale points

Year Corr.Coeff. Rz - 2-T test | D-W Stat.
1970-71 3. 2260  0.000676 ?.916 1.515
1975-76 . 3.5293% 3.237882  ©.020 1.417
1980-81  ©.7855%¢%  £.594510 . 000 1.568
1985-86  @.7524%% | @.54@5(37 0. 000 1.794

Note: % significant at 10 % .level
% significant at @1 % level

Government‘Poli§ies : Subsidies on Fertilizers and other inputs

At tﬂe Allflndia level, the subsidies +to agriculture
increased from Rs 7283 miilion in 1974-75 to Rs 15838 million in
1988-81(refer appgndix 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 198@-8l(refer appendix 4). In
particular, the fertilizer subsidy increased by nearly 36 times
between 1979-71 and‘1982-83 at current prices 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 197%-71 and 1982-

83 from Rs 1.25 crores in 1970-73 +to 38.58 crores in 1980~
83(refer table 5.17). According to Subba Raoll, the distribution
of subsidies have not been done systematically and there exists a

regional disparity.

Table 5.16
- All-India Fertilizer subsidy
Year Current Prices Constant Prices
i ' (Rs.Crores) (Rs.Crores)
1879-71 17 17
1871-72 VA%) 19
1972-73 18 156
1973-74 33 22
1974-75 371 . 201
1975-76 242 149
1976-717 122 79.
1977-78 266 _ 157
1978-79 . 342 200
1979-80 | 803 . 313
198@-81 505 231
1981-82 375 1 154
1982-83 695 222

Source: Table 1.column 1,2,3.

Chotan Singh and Puran Chand (1988),
- 1JAE:41:4 pp637-38

Table §.17 Fertilizer subsidy
in Karnataka (Rs.crores)

Year Current Price Constant Price
1978-73 - 1.26 1.16
1976-78 - 13.67 8.36
198@—83 : -3@.58 12.59

Source: Table 2(a), row 6.
Same as in table 5.16

11K . Subba Rao; "State policies and .regional ’‘study in Indian
Agriculture”, Development and Change, 1985,Voll6, ppb23-544.
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As per the Inter-state analysis, four states namely, Uttar
Pradesh, Punjab, Andhra Pradesh and Tamil Nadu aécount for Half
of the nation’s gross sown area and claimed 55 per cent of total
subsidy.'Where " as five states namely, Madhya Pradésh, Rajasthan,
Bihar,'Orissa and West Bengal with 40 per cent of India’s.gross

sown area and 260 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.onlthe different-ihputs between 19380-81 and 1986-87, the
highest percentage increase has been for electricity and then on
credit followed by fertilizer subsidy. The same could be
visualised from the graph 5.5 & graph 5.6. There was a sharp
decrease in the subsidy for fertilizers from R$ 389.86 million to
Rs 39.8 million in the year 18982-83 but did not affect the
consumption to a lafge extent but the increase in the subsidy
during the year 1983“84, from Rs 39.8 million to 215.93 million
made an  impact in _the consumption and after 1984-85 there had

been a decline in the total consumption of fertilizers.

73



5-5

G RAPH

e

wh 1

H}

R L

(B LR 1

(-4
b

ik
Lt

pr—

CRENT LOANG

FERTILIZER



™ -
[

el
Froad
g

g

Y
[NV

1

g

o4
b
|

el
v

.Tm__ S oRSION

[«

~ATION

.-

2

TL 2w

FERT



@h@p%@r Six

ANALYSIS OF THE CCMPLETE MODEL

i

In the previous chapter, each of the variables has been
analysed individually and +their effect on the consumption of

fertilizsers were assessed. However, it is interesting to analyse

the influence of these variables when considered togethér. This

chapter provides the results of the analysis when the variables

are jointly considered.

Annual data on a number of variables 1influencing
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 of the model:-
In order "to identify the reclationship between the
fertilizer oonsumption and the various factors affecting the

same, log-linear model was formulated based . on the time series

data.

Ln(F) = C + 2 C % In(Vi) (i = 1,2,...9)

where |
Vi = Total'annual rainfall
Vz = Gross irrigated area
V3 = Institutional loans advanced
Va4 = Fertilizer prices
Vs = Harvest prices of crops
Ve = Total area under HYV’s
V7 = Total number of sale points
Vs = Total agricultural production
Vs = Gross cropped area
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To begin with, each of the Qériables was found to be
.highly correlated ,wifh fertilizer consumption except rainfall
which shows a negative relationship. From the mualtiple
correlation matrix it can be observed that there exists a high
degrée-of multicollihearity. In a five year moving average éurve,
the year +to year ‘fluﬁtuations are smoothened which is only
helpful to set a trend. This is because fertilizer consumption ig
not“influehced by any one set of vériables through out the period
but in each phasel?2 dJdifferent variables have influenced. The
inde# of the explanatory variables based to 18963-68 data
represented in the graph for 1968-68 +to 1970-71 indicates that
there has been a sudden increase in the fertilizer consumption
which was quite stagnant till 1975-76. From 1976~-77 tq 1978-79
there Has been a slight.increase in the consumption and a decline
€111 198@*81 after which there has been a steep increase in the
gonsumption rate. The growth of the explanatory variables also do
not show a consistenﬁ pattern. In the vlape sixties and early
seventieé, the green revolutiqn had juét set in and the area
under high yielding varieties was on the increase. The diffusdion
of knowledge about ﬁhe latest technology usually takes place at a
slow.rate. Initially; the progressive farmers with large holdings
génerally take up such tasks and in particular in the irrigated
areas. The crop price movements indicate that from 1968-89 to
1971-72 there was no improvement in the crop prices. From 1971-72
to 1976-77 the fertilizer consumption was more or less stagnént.
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, often large

_farmers benefit from this process. As the supply of the commodity
increases more than  proportionate to demand, price decreases.
,Hénce, the Srop prices ﬁend 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
'ahd 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 1871-72 onwards. The fertilizer prices were also
on the increase till 1974-75. During 1974-75 crop prices reached
a peak level aéd the féVourable rainfall situation encouraged the
farmers to avéil themselves of the loan facilities for the
purchase ferxrtilizers. There had been a set back in the
consumption of fértiliaers in 19756-76 and 1976-77 Beoause of the
decrease in rainfall, crop prices and net area’ sown. At‘_the same
ti@e the vfertilizef‘prices were on +the increase. The prices of
major food crops including paddy, wheét and bajra showed a 
.decline. By 1976-77 effect of green revolution had subsided.
Though the ares under HYY's was incréaSing;»the - composition was
not chang&ng. " The ééfcéntage of area undér béjra and maize grew
Tat a faster fate than:paddy and wheat. DBut this dild not rofleét
upon the acreage. Between 1976-77 and 1979~8®, the amount of

loans, rainfall and irrigation did not show much inportance. One

1

reason 1is 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 Jjust begun after the natiohalisation
in 1969. It was only later that importance was given to the
ragricultural sector and the subsidies to institutional credit got
é boost.

During the later half of ﬁhé study period i.e.,1976-77
ﬁo 1984-85 the fertilizer consumption showed a steep increase and
then a .decline to 1886-87. During this p@riod the influence of
" loans and high yielding varieties had been quite effective. The
area wunder irrigation had increased with ‘coming up of new
irrigation projects. From 1976-77 onwards, the fertilizer p:ioes
showed a decline. A decline in prices together with increase in
irrigation have crezated effective dehand for fertilizers.

Between - 1975-76 aﬁd 1978-79, the fertilizer pfice
indicated a declining trend and fertilizer consumption levels had
increased. After 1980-81 the 1loans has been an influential
factor. The co-operatives and other credit agencies issuing crop
loans followed thé scheme on 68 : 40 ratio basis,wherein, 60 per
cenﬁ of the loan is issued in kind and 49 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 1is .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 215.93 million and it
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further increased to Rs 847.27 million in 1984-85. This is very

well reflected in the fertilizer oohsumption curve,

Thus, ée could see ﬁhat different factors influenced

the consumption of fertilizer at different periods of time. A -
mulfiple regressioh analysis was carried out including rainfall,
irrigation, crop prices, area under HYV’s, credit advance, number
of sale points, yield, total prodgction and gross cropped area.
In the partial analyéis, the use of agrioultu:al implements ahd
macgineries which’ includes pump sets, tractors, threshers,etc.,
was dealt. Since the data on the machineries and implements are
not avaiiable over time this item is not included in the modei.
Regarding the prices.of crops and fertilizers, the relative price
of fertilizer +to <crops did not show a high correlaﬁion. The
ihcrease in the prices of both have been almost at the sSame
rate(the index of crop price with base 1968-69 was 283 and the
fertilizer price index with same base wés 280). TFertilizer price
is, moreover, a controlled one. So, crop prices has been included
in the' model.

The result from the model indicaﬁes that, area qndér
high yvielding varieties, crop prices énd gross cropped area had
influeﬁqed 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
vield was mainly dependent on the use of HYst and therefore, the
influence of HYV's on the use of fertilizers is established.

L

The model explains the level of fertilizer coHnsumption as a’

function of changes in availability of water through rainfall or/and

Q0
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irrigation, extent of high vielding \variety used, accessibility of

fertilizer, area under superior cereals and commercial crops, and the

Table 6.1 Results of Time series Analysis
Variable Coefficient T- STAT. 2-Tail Sig. Correlation.
: Coefficient
Rainfall ~3.7968 ~2. 207 0.052% -2.5416
Irrigation -1.7684 ~2.469 B.P33%* 0.6773
Loans 1.1323 3.442 0. DXk * 7. 9551 X
Fertilizer '
prices ~@. 7403 -2.281 @.D40%%* ©g.8721
Crop prices. 1.1521 L 2.486 B DI2x* 7,.8784
HYV’'s , ?.7271 ~1.816 D .399% 7.9181
Sale points @.8367 1.582 @.152 B.9283

¥ - Significant at 19 % level; %% - Significant at @5 %

level
and *%% - Significant at ©1 % level.

total cropped area. The results are presented in table 6.1.

Almost all the explanatory variables were found +to . be

Statistically significant. _For, instance, the fertilizer
consumption 1is found fo have a negative relationship with
rainfall. This tallies with our original hypotheses. As mentioned
in chapter five, irrigation hasv'a signlflcant .poulbivu
relationship with fertilizer consumétion.._vBut when it is
considered in the multi variable model, it does not show the

.reguired result. One reason Cduld be that the growth rate was

very low compared to other variables which were more significant

such as +the 1loans which shows a high. positive correlation

Coefficient. The correlation goeffioient for irrigation is ©@.6770
oomparéd to ©.95651 for 1loans. The relative price of fertilizer
- and Crops did not show a show a significant relationship witﬁ

fertilizer consumption. This is also well observed in

6.2.

the figure
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 positively
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related. These two results tally with the original proposition‘
This shows +that +the relative price was ‘not a major factor
influencing the use of fertilizer mainly because of the some what
similar movements 1in both the prices. Thus it appears that the
farmers were influenéed»by, profit maximisation rathef than cost
minimisation. The farmers had goné in fér extensive use of HYV’s.
Between HYV's and crop price the correlation is very high, the
coefficient being ©.9356. The effect of HYV’s on irrigation has
not tbeen shown very well in the oorrelatidﬁ matrix. Here the
ggvernment’s ro}e ih the price fixation had given a boost to the
farmers. Thé sale poinﬁs which has had a positive correlation

with fertiliszer consumption was not a significant variable.

A correlation matrix of the variables show very high
correlation among vériables~ There exists a very high correlation
between HYV’s and crop price but with irrigation it has not béen
very significant. The effects of other explanatory variables on
vield and'production show that fertillizer and the response in
terms of yield are important factors influehcing the use of high
yielding varieties. The loan amount are also_ seem to have an
influence to a certain extent. Productivity i; mainly dependent
on the use of fertilizers.

The relationship among fertilizer consumption and other

explanatory variables was specified as

In(lF) = C + 2 Ci % log(Vi) (i = 1,2,...7)
where,

Vi Rainfall

V2 Irrigation

V3 Loans

Va Fertilizer prices

LS O T L O B 3

Vs Crop prices
Vs HYV'’s
V7

Sale points
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- The estimated equation was

In(F)

= 11.1524 + -0.3661n(V1) + -@.7161n(V2) + ©.9781n(V3) +
~0.4331n(Va) + £.8871ln(Vs) + ©.1561In(Ve) + ©£.1931n(V7)
Rz =

£.963947 . Adjusted R2 = ©.938799

D-W Statistics =2.362247
Apart from the points explained in the above paragraprhs there are

certain Institutional factors influencing fertilizer consumption.
In 1988, an organisation ~was formed to cater to the services of

the farmers in the rural areas known as the Farmer’s Service

Soclety (FSS). During the same year 346 societies were opened all

over the country of which 185 were loéated in Karnataka itselfl3 .

FSS is & new c¢redit 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
! ’ A .

(e) consumer service. The credit advancement includes short and

medium term loans at a very low interest rate. The custom service

refers to hiring of agricultural implemenﬁé to smali 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 sociéty.'Supply service

‘ includes supply of all the necessary - inputs including

fertilizers, seeds, plant protection chemicals, farm implements,
ete,. 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 purchasé them Vith

ready cash. The consumer service refers to the supply of house

held articles including rice, wheat, sugar, kerosene, clothes,

13refer to appendix.6 for district wise

distribution of societie
in the state.

~
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eto,. Bo, the existence of such a system glves a boost to the
%érmers to use of all the agricultural inputs. As explained about
the exteﬁsion service by the department of agriculture, Karnatalka
government(refer chapter 4), the agriculturai ~extension which
includes the T & V system gives training to the staff known as
?Agricultural Assistants’ on the latest techholdgy developmenﬁ 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 809 farm families in un;-
irrigated regions, 4@9 farm fahilies in the irrigated regions and
25¢ farm families in the hilly regions, per ménth respectivelyf
There is an Agricultural officer for each ialuk and are located
in the taluk head quarters. The Agricultural Assistants generally
_have their establishments in the vill%ges itself for convenience.

Thug 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
‘agricultural commodities <¢an be sold by the farmers generally-
above the.farm gate prices. Karnataka has a very well established
regulated marhots fof the sale of agricultural commodities
inclading food crops, non-food c¢rops, {fruits and vegetables.
These markets are situated in the taluk head quarters and the
sub-markets in the wvillages and village head-quarters. Data

regarding the distribution of regulated main and sub-markets

Q

among the districtz for the vyear 1986-87 is avalable in

appendix?.



¢ To sum wup the Institutional factors . such s _the
cagricultural extension, marketing facilities and existence of
other agenclies such as the FSH wonld directly or indirectly help

in the growth of fertilizer use.

District wise cross-section data analysis

In order to verify the validlty of the results obtained
from the analysis of cross-section the time series data, c¢cross-
section data for four time periods i.e.,.197®—71, 1975-76, 189809~
81 and 1985-86 were used. 8Six independent variables, namely,
rainfall, irrigation, farm machineries, area under high yielding
varieties, number of sale points and éverage farm size ﬁefe
analysed against fertillzer 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
fertilizek conéumpﬁién» and other related Variables describing the
variations in thg fertilizer consuhption and other variables among
the various districtsl4. The data on fertilizer consumption refers
*io consumption per heotare of cropped area. From the above table we
notice +that the diétrict 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 wuse in Mandya district can be

explained with the fact that it has 39.41 per cent 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
 favours the cultivation of plantation crops in addition to food

Qrops. ' \ -

Table 6.2  Inter~district variations of fertilizer consumation
: and other explanatory variasbles  1985-84

Bistrigt Frisir | Rainfall irgn | Loans | Hyv Sale Fara
; . Lomzan Points Size
; thgs/had] Un mesh) Y gqrad | {Rs/qra¥) {4 gual |{Ha/Slptl) (ha}
i
Bangalore | 78,22 | 923.5 | 1558 L3279 ) sy | 7193 | t.en
Bzlqaun 0.5 | 5.5 1oage | 2oo.e | oee.ay ftess.it | zasmt
Ballary .08 | 6682 | 35,58 159287 | 37.47 |1m@s.ei | 2.989
Ridar 16.95 | 782.7 | er.ee | 207.83 | 1e.34 (132295 | 3.36k
Bi japur 1797 1 =g 1299 1 e8] 12,89 Ininie 4254
[Chiksaglor| 79.99 | 18335 | 1239 | 147.e8 | 3uae | Jen.ez | 2.0
Ch.durgz | 5527} £57.9 | 28.48 $9.64 {4171 11187.39 | 2.8%
Dak.¥anaral .42 [ 23677 | 29.6n (125,97 | z7.me | w727 | 1.8y
Dhrwad .67 | 7357 | 898 | 11445 | 19,38 11814.77 | 3149
Sulbarga | 10,93 | 7239 | 0135 16,48 | 0413 (371526 | 1.478
|Hassan BL,26 | 979.8 | 13.8% 0.9 ] .89 iean7e | 1,584
{todage 109.13 | 22904 | 82,57 | 2536} 19,95 |em.1 | 3.257
Kolar 5,97 | 495.9 | 21,99 3,98 1 33.18 | 859.86 | 1,687
Handya 138,67 | 858.9 [ 39.40 | 271,09 | S5.83 | 278.49 | 0.944
Hysora M.75 § 7887 | 28,78 85.80 | 33.87 | £67.31 ) 1,489
Raichur 56.34° | 408,27 | 15.40 b6.95 | 25.24 11821.04 | 3.445
Shimoga 6,50 | 12785 | 4572 | 117,92 | 6258 { e90.68 | 1,694
Tuakur .67 | 7RG | 13,30 86.95 | 22,70 (1963.99 | t.e28
UroKaneral 35,080 § 2889.1 | 18.87 | edl.ed | 42.85 | 517.88 | L6
state | &1.45 | 11385 | 18,9 178,37 | 343 (119342 | 2,798
! i .

L
Sourcs @ Buresu 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 1#.93 kgs/ha (least in the State)vseveral

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
propped area which is very much higher than the stéte average
value. So, here we find that irrigation is the major constraint
for ghe use. of fertilizers. Rainfall is ‘egually upfavourable.
Similarly Bidar and Bijapur come under the same category of
Gulbarga. The districts of Haésan and Shimoga have high
percentage of area under HYV’s. In Shimoga district, irrigation
rlays a major role but the average fertilizer‘consumption tends
to be less than in Mahdya because of the very high rainfall whiéh
would wash away the'nutrients from the soil. {

The cross-section analysis has been done for four
points of time i.e., 197@0-71, 1875-76, 1880-81 and 1985—86. F&r
the year 1879-71, irrigation alone happens to_be the major factor
influencing'the fertilizer conéumptién. As per the oorrelation
matrix, farm size has had a negative correlation with fertili;er
consumption. The analysis of +the 13875-76 .data aléo indicatég
irrigation to be a lone significant factor influencing the use.éf
fertilizers.. Rainfall and farm size, though not significant
factors, did not ha&e negative relationship. Where as in the
second period, it had. é negétive correlation with fertilizer
consumption. In 198#0-81, sale points alone waé'the major factor
determining the fertilizer consumption. Farm size énd rainfail
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 applicaiion pexr 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

fertilizer consumption. The results of the cross section analysis

is given in the table 6.3. Comparing the cross section and time

series data we mnotice that irrigation had been a significant

factor influencing the use of fertilizers in the first half of

the study period insplte of the fact that +the irrigation

increased only during 1988’s. Sale points had indicated an

influence on the fertilizer consumption during the years 198@781

and 1985-86.

Table 6.3 Results of the analvsis'baSed on district wise data

(a) 197@—71 data

Variable Coefficient T-Stat 2?Tail Sig Corr.Coefficient
Irrigation 1.3944833 1 3.56021 . oo ?.7355187
1HYV’ s ~2.3188364 -1.2688 ‘ 2.229 @.524182@
Farm :
Machineries | -0.8862509 -2.4599 0.654 ©.3195671
Rainfall 2.032507T 2.1394 .89 0.3408755
Sale Point |-©.4083495 | -1.7043 @114 ©.0259953
{Farm Size 8.3667133 1.05682 %.311 -©.1801952
(b) 1975-76 data
Variable Coefficient T-Stat 2-Tail Sig Corr.Coefficient
Irrigation 1.2238283\. 3.8512 g.002 0.8914400
HYV’s @.9356232 2.1137 2.911 2.6780277
 Farm .
Machineries |-©0.1102329 -0.6606 @.521 ©.4369922
Rainfall -.4287555 -1.6454 2.126 -4.6288824
cale Point ~.14243863 -@3.5227 2.611 2.5292885
Farm Size -.2426748 —@.9797A @.347 ;6.1620633
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(c) 198@-£1 data

Variable Coefficient T-Stat Q—Tail Sig Corr.Coefficient
Irrigation %.1298460 @.3639 B.722 - 2.6741639

HYV’s 3.1185602 ©.5996 Z.561 2.6441128

Farm ‘ |
Machineries |-©.2192568 -1.9749 2.304 ©.24036568
Rainfall -.1686479 ~@.5457 @.595 ~-.3852320

Sale Point 1.0849733 2.4115 2.033 2.7855179

Farm 8ize ©.1911522 ©.6299 ‘6.541 -9.2923813

(d) 1985-86 data

Variable Coefficient T-Stat 2-Tail Sig Corr.Coefficient
Irrigation ~2.0757504 ~-3.3475 2.734 $.6618563

HYV' s ?.5922798 1.9951 @. 981 3.8161694

Farm |
Machineries | -©.2651977 -1.9421 2.876 ©.2373470
{ Rainfall -.1385487 -@.7173 @.487 -.6107146

Sale Point 1.8747223 3.4685 2 .005 B.75623712

Farm Size #.4428785 2.1979 2.048 @.1953696

Comparing  the cross section and time series data we

notice that irrigation had been a significant factor influencing

the use of fertiliéers in the first half of the study period

inspite of the fact that +the irrigation increased only during

1988’ s. Sale points had indicated an influence on the fertilizer

consumption during the years 1980-81 and 18985-26. This could be.

due to the fact that branches of institutional agencies like F3SS
and Co-operatives were opened in the rural areas during this
pericd. Loan amount was found toe be significant across

the

91



districts, for example; Beliary, the highest loans obtained per
hectare = of cropped area of Rs 1592 and had- a fertilizer
"consumption of 96.98 kg/ha, being the second highest in-ﬁhe
state. Rainfall had a low degree of correlation with fertiliéer

consumption except . for the year 1985—@6 where we findl a

significant relationship.

92



fhaptey Bsven

SUMMARY AND CONCLUSIONS

Agriculture is the largegt sector in the Indian economy
in terms of 1its contribution to +the national income. .The
objective df inereased agricultural production could be achieved
by emphasising on an éxtensive approach depending on area
expansion or intensive approaéh depseding e Fisld luowessss.
However, the scope for bringing mére area gnder cultivation is
limited and therefore émphasis on intensive methods of
cultivation'emphasising on changes in cultural practices achieve
a great signifioance.'Since fertilizer is a major input in the
cultural practices, | it has. a special rble. The level of
fertilizer chsumption would depend on three issuesi whaether to
apply the fertilizers,'which crops to be fertilized and the level
of applicaﬁion for each crop fertilised. Given these three
factors, +the actual 1level of consumption;would depend on the

degree of accessibility - geographically and institutionally.

The agriculiural development in Karnataka has taken
rlace in a phésed manner over a'pefiod of time catalysed by the
technblogical development in agriculture. The growth in the use
ofv”modern“ agricultural input§ was quite spectacular, especially

the use of HYV's and chemical fertilizers -and agricultural

implements and equipments.
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The fertiiizer consumption during the period 1968-87,
eiperienoed & high growth rate of about L@ per cent per anhum
compared fo all-India average bf 9 per éent 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 thén 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 réte than N +type and P
type. In absoiute 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 fertilizefs has been
grouped into four categories : (1) Physical factors (éf
Teohnological' factors (3) Economic factors and (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, & negative relationship wés
observed which is ~ statistically significant. Across the
districts, the correlation between rainfall and fertilizer

L3

consumnption 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. Iln extreme cases of

drought or high rainfall a significant change 1is seen in the.

consumption levels of fertilizer. With regard to irrigation, it
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was found +to have & statistically significant positive
correlation with hfertilizer consumption. However, high irrigated
areas experienced slow growth rate of fertilizer consumption.
Over a period of . time no major changes in the cropping pattern
was noticed across the districts, except in the case of Bellary
and Raichur districts, where +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 undef
sugarcane 1is not significant, thg »highest beihg in Mandya
district with 9 per cent of the total cropped area. In most of
the districts ragi and Jjowar are mostly grown as they are
basically rainfed crops.Thus changes 1in the cropping pattern in

favour of superior cereals, pulses and cash c¢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 fhrough canal had been increasing ﬁnd nearly 35 per
cent ¢f the irrigation was through canals. Over the twenty vear
period from 1868-68 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

i

of fertiliszer
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consumption. While the physical factors (especially rainfall‘and
irrigation) . create the potential for the use:of HYV’s an assuféd
supply of these items c¢reates further incentive in the use of
HYﬁ’S. The use of HYV’s was found to have a  significant positive
corralation  with fartilizor consumpbion and  thoroforoe the
hypothesis that fegtilizer consumption increases with increase in
the area under HYV’s was validated. The area under HYV's
increased more thén six times during 1968-86 period of which
superior cereals such as paddy, jowar and wheat accounted for
most of the HYV co&erage. 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 Iincreased from 22 million ha
to 51¢.8 million ha(about23 times) during the same period. Though
the acreage under these crops had deéreased, the production had
increased due to to the use use of HYV’'s. The use of agricultural
machineries has indicated an increased dégree of mechanisation.
The correlation matrix showed a high cérrelation 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 imﬁprtant economic’factors mainly deals with
prices of fertilizer énd harvest prices of crops. The analysis
indicated a negative relationship between the fertilizer priées
and consumption. There was a positive correlation between crop
prices and fertilizer consumption. The cOeffioients of both

variables were found to be statistically significant.
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The institutional factors that influence fertilizer

consumption include the institutional crop 1loans, sale points,

extension programmes and agricultural markeﬁs.i?he crop loans had‘
been a dominating factor among the other variables influencing
the use of fertiliZérs.'Even though the growth invthe advancement
of loans was very high, in absolute terms the amount of loans
advanced was much @ below +the farmer’s requiremeﬁt. The average
loan per hectare of oropbed»areabwas Rs 124 compared to a‘minimum
_réquirement varying between Rs 925 to Rs 1650. The sale poiﬁts

had a positive 2orrelation but 1t 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 efficiently. The diffussion of
¢

ma;ket information +to the farmérs(.which includes the prevailiné
prices of specific crops, the sﬁpply'of those crops in terms of
guantity that was made avéilable in the market,etc.,) 1is yet to
be developed. The agriculfural marketing 1is done through the
regulated markets( main markets in the éities and big towns and .

~sub market in the villages and small towns) which are spétially

spread into the rural areas.

The government policies includes the agricuitural

commodity’s price fixation, fixation of prrices. for fertiliszers,

subsidies, etc,. [Lor the purpose of +the study, the role of

subsidies towards agricultural sector in general and inputs in

particular was. considered. The share of subsidies towards
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agriculture in the total subsidles decreased over time bgt:in
absolute terms there was an increase ?at all-India level. In
Karnataka the subsidies on fertilizers increased nearly eleven
times betwéen 1978-73 and 19280-83 aﬁ constant prices. Between
1988-81 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 1586—87. Subsidy on credit and electricity were
consistently increasing.: Subsidy on irrigation increased from Rs
453 million in 1988-81 to Rs 1576 million in 1886-87. The highest
growth experienced .was for electricity, nearly 61 times from Rs
11.25 million in 1988-81 to 691.24 million in 1986—87. This must
have been provided as an 1incentive for the farmers to use
irrigation pumpsets and other powef. driven equipments whlch

inturn might have provided an incentive to use fertilizers.

SOME POLICY IMPLICATIONS

1

To increase +the demand for fertilizer and its

consumption, it is important to create pétential demand and to
translate the potential into effective demand. Based on the
analysis of diffe?ent variables and their effects on the
fértilizer consumbiion certain opolicy implications can be
derived. Since the main objective of +the state plans 1is to
increase the agriculturai production initially the focus should
be on evolving an appropriate cropping pattern and then to
ideﬁtify cfoﬁl varieties which are fertilizer responsive. It is
also important to provide adequate support facilities especialiy
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 aléo been found that
in recent years the per éapita availability of pulses has been
eithér stagnant or decreasing. In regions with assﬁred rainfall
and irrigation it iév heQessary that oropg such as sugarcane,
cotton, pulses, and 6ther important cereals (wheat and malze)
should be given a"high priority. In regions such as Uttara
Kannada and Shimogé districts (1939 hectares and 5772 hectares
under sugarcane respectively) despite high 1level

/

the area cropped under sugarcane is less than 2 per cent which is™

of irrigation

sﬁbstantially lesé, compared to Mahdya district with _23411'
heofares which accounts for 7 per cent of 'the total'o;opped area.
Secondly the séurces of irfigation mainly wells and . tanks should
Be improved._lt may be recalled that;the share of area under tank -
"irrigation has decreased by nearly bH@ pér cent, and area under
weli irrigation may not be‘completely realized 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 regquire that the technology for dry
land farming has to be further developed and disseminated among
the farmers. The irrigation pot;ntial in these areas shouid be
fully utilised through various wmeans such as drip irrigation,
etc., -and other similar system of irrigation.

With regard to institutional factors, the strategies
rainfed areas and

for creating potential for fertilizers in

irqigated areas has to be different. As found in a study by M.Von

Oppon(aetl.al,1983) that largor thoe distance from  Gho marketl
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center, the productivity decreased! 5. The rural marketé.
kregulated markets) should be made more approachable
institutionally. A good marketing environment should be created -
to the farmers, so that all the agricultural produce are sgld in
those regulated markets. Agricultural marketing process does not
end with the marketing of the produce to the wholesalers alone
.but it is a long chain from the farmers to +the final consumer.
During this process, the involvement of large number of middlemen
iqcluding the B coﬁmiésion, agents, traders, wholesalers and
retallers 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 1s 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 faimers would create opportunity for
the opehing of.new.outlets. In the rainfed regions 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

minimam level also has a desirablé 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,Bubba,K. V.,

Market access on Agricultural Productivity in 1India”, in

Agricultural Markets in the Semi-Arid Tropics, proceedings of the
International Workshop held at ICRISAT Center,24-28 October 1983,

"Impact  of
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sho@ld be strengthened through the banks and cé—operative
agencies. The aggregate loan amount per hectare of oropped,area
has to be increased from the present lével of Rs 124 to a minimum
of Rs.1000/-per hectare of cropped area depending on the type of
crop to be cultivated. The sale points which presently cover
approximately three to four wvillages, 1.e., approximately 23
_ sq.kms is to be reduced in terms 6f area coverage. In order to
reach fertilizers to reach +the interior villages accessibiliﬁy
thfough 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 increasihg the use
of fertilizers. Proper control én seed distribution to ensure the
varietal charaoteristics could improve the fertilizer use and
consequently agricultural production in the state.

The fertilizer consumption 1is somewhat sensitive to
economic factors especiall? the prices of fertilizers, and
therefore stability in fertilizer prices should be aimed as a
policy objective. The prior knowledge’on the prices of fertilizer
and crops would help farmers to reduce the ﬁncertainities in crop

planning.
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fippendiy. fia)

DISTRICT WISE DATA DN NUMBER OF LAND HOLDINGS AND OPERATED
{ area in hectares.)

BISTRILTS 1978 - 74 1976 - 77 1988 -81 1985 - 84

Hp, of Total Mo, of Total Ho. of Total No. of Total

holdings  Area holdings  Area holdings  Area holdings  Area
BANGALORE 240788 448679 245781 42934 254Bi6 467948 28218B 454588
BELGAUK 298345 971512 323032 979479 351336 1011959 3569908 928300
BELLARY 127834 553151 (7449R  SB7426 193342  £B7857 714688 631300
BI0AR 27644 479356 182823 469821 118596 442643 133280 451908
BIJAPUR 247338 1454578 277446 1461431 @256 145BBAS 345688 1474600
CHIKMAGALUR 91967 248781  1Q3454 263188 184518 264€06 121700 291208
CHITRADURGA §77348 785888 198622  6947@D 206943 TB9TIS 254788 T3HUOB
GAK, KANNADA 129881 785915 151547 201413 161276 243763 209180 Z6B00Q
DUARKAD 268577 - 1178661 276476 1098288 2917s5 (B51258 353380 (11970Q
GULBARGA 212682 1263263 243765 1X19085 282883 (385715 341600 (323388
HASSAN  16k558 359933 1BAIIL  16&B99 222974 I9E21i 253988 192063
KODAGY 38786 136258 4447 144583 42864 173987 55388 17990
KOLAR 259342 394044 12547 385395 238496 397791 25799 414408
HANDTA 215885 294676 223979  275Bk7  28913%  I{2431 322180 318469

v} HYSORE 271912 513881 272968 495319 349282 651533 379182 GhAB68 .

RATCHUR 229520 1121529 734226 1BHL93Q  I74010° 11329274 331620 1149708
SHIMGGA 157236 Z25514  IS15B7. 335794 171275 3A2328 195080 349408
TUHKUR 785330 613522 286177 614318 33789R  63TMI7 249988 676288
UTR.KANMADA ¢ 1BA217 147785 136529 152583 121434 158742 (32088 158908
TOTAL 1551239 11347825 2818720 11354835 4309284 11745565 4916B2E 11878308

Soyrce; Bureay of Economics and Statistics, Karnataka.
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fppendix, i ib}
AGRICULTURAL CENSUS 198 - &1

HUMBER AND ARER OF OPERATIONAL HOLDINGS
{Units © "hectares)

CATEGORY v
No. of Total ¥o. of Total Wo. of Total No. of Total
: holdings  Areaz holdings frea holdings  Area boldings  fres
» 1978-11 1976-77 1988-81 1985-85

%, : . :
| WARBINAL I 527815 136753 GAGRTR 174336 7JSE7E 203164 950409 74320
‘ SS8174 A1Z0B5 L2409 463422 TITA7Z 529953 EIITLE 423140
GHALL & B305BL 1220887  BEB®2T 1718978 1057491 - 1342630 1292960 1683502
SENI 491847 11B3961 589893 . 1238828 577235 1399216  6h94RE 1619480
HEDILH ' 297423 1219144 TREITT 1948676  T4D454  {173@82  IHSIBQ 1208705
281993 892978 218971 GIBEBT 272341  98B93D 27630 1R15308
HERIUN 4IBEET 2099024 420439 7919533 E3%H1T ZRIEGIY H77BR  ZBAAZAR
175541 2343999 1BSGRL Z24BGIR  1968R1 2R7TIZT 0 1329@@ 174Bu@
776 726681 20038 58134 20324 435218 1578  35h4RD
LARBGE 8264 7279658 - 3275 177158 g8 129749 2808 24100

282t 16047 1745 TE742  128% 57892 1202 4iBad
2818 14387% 1883 178757 1432 {45616 1208 121780

TOTAL 051238 HI367625 3811351 11354835 4289284 11745665 4910G0R 1187859

S

Source: Bureau of Economics and Statistics,Karnataka,
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Appendix 2

SOWING SEASONS OF VARIOUS CROPH
-1 Autumn Rice May - August
2 Wipter 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
i1 ; Tobacco April - September
12 ' Groundnut ~June = August
13 Cotton _ | May - Septltember
14 - Kharif Ragi May - August
15 Rabi Ragi , January

Source: Department of Agriculture,Bangalore.
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Appendix. 3

Number of HBale Péints

DISTRICTS . 1978~-71 1975-76 19&6$-81 1985-86

BANGALORE , 560 704 . 382 526
BELGAUM 777 840 772 835
BELLARY : 1867 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 - 3P4 147 434 591
DHARWAD 298 632 153%1%] 934
GULBARGA 487 297 127 338
HASSAN 191 263 254 326
KODAGU , 200 234 146 189
KOLAR - , 369 530 250 411
MANDYA . 194 356 504 666
MYSORE 99 319 562 772
RAICHUR . 2383 379 391 537
SHIMOGA , 2998 432 345 457
TUMKUR 383 5@7 359 474
UTR. KANNADA 316 322 - 207 213

Appendix.4(a)

 SUBSIDY ON AGRICULTURE (ALL - INDIA)

Year Share of agriculturall Direct subsidies to
subsidy in total agriculture
(percentagei ’ (in Million Rupees)

1974 94 ' 7293
1975 86 6772
. 1976 78 | 5148
1977 74 o 5917
1978 71 - ' 19435
1978 65 \ 14638
1989 _ 62 15838
Source

”‘State Policies and Regional disparities in Indian
Agriculture” K.Subba Rao in Development and Change, 108
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Appandix. 3

Number of Bale Points
DISTRICTS 1870-71 197&5-76 19¢¥-81 1985-86
BANGALORE 560 T34 382 526
BELGAUM 777 840 772 835
BELLARY 187 - 318 377 528
BIDAR 77 96 115 271
BIJAPUR : 462 479 323 349
CHIKMAGALUR 74 - 233 232 391
CHITRADURGA 125 283 2986 454
DAK . KANNADA 304 147 434 591
DHARWAD 298 632 151%1] 934
. GULBARGA 487 207 Co127 338
HASSAN ' 191 263 254 326
KODAGU 200 234 146 180
KOLAR 369 530 250 411
MANDYA 194 356 504 666
MYSORE 99 319 - 5b2 772
RAICHUR 233 - 379 . 391 537.
- SHIMOGA _ 299 432 . 345 A57
TUMKUR 383 - b@7 . 359 474
UTR.KANNADA 316 322 287 213

Appendix.4(a)

SUBSIDY ON AGRICULTURE (ALL - INDIA)

Year Share of agricultural Direct subsidies to l

subsidy in total agriculture
(percentage) (in Millioﬁ Rupées)

1974 “os 7203

1975 86 | 6772

1976 78 5148

1977 74 - 5917

1978 ’ 71 12435

1979 65 14638

1982 62 | 15838 |

pource : " State Policies and Regional disparities in Indian

Agriculture” K.Subba Rao in Development and Change, 19f
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Apvrpendix.4(b)

SUBSIDIES ON FERTILIZERS IN KARNATAKA

Year Current Prices Constant Prices
1973 - 73 1.25 1.16
1975 - 78 13.67 .36
1989 - B3 39.58 12.59

Source: Same as in appendix 4(a).

SUBSIDY ON AGRICULTURAL INPUTS IN KARNATAKA

Appendix.

5

Year \ NPK Iregn Eleg. Credit Total
198@~8l 380.43 242.41 11.25 453,07 3268.85
1981-82 389.86 261 .22 52.48 59%.95 3545.49
1982-83 39.8 267 .20 69.75 648.12 342967
1983-84| 215.93 283 .50 98.11 815.38 3963.52
1984-85 849.27  249.19 152.3 1834. 45 4527.92
1985-86| 995.97 263.16 3%9.43 1227.05 5124.05
{1986—87} 194.62 277. 45 691 .24 1576.54 5236. 91}
Source:

"I Input subsidies in Indian Agriculture:A State-wise
analysis”, Ashok Gulati, E P W, June 1989.
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Apprendix. B

Dist}ict wise distribution of Farmer’s Service Societies

—— e LT T Y ety vy oy Uy g UV S D VUGS S SO 0SSy UG UUUR G V0SRGS0 SO OUI i U PUQ NG UG Gy

District v ' Number of Societies

Bangalore - 19
Belgaum - 7
Bellary ' 12
Bidar ’
Bijapur
Chikamaglur
Chitradurga,
Dakshina Kannada
| Dharwad

' Gulbarga

Hassan

Kodagu

Kolar

Mandya

Mysore

Raichur

Shimoga

Tumkur

Jttar Kannada

[
AN OREY

=
WO WWE AR ERWO®

State Total 195

\All*India Total 345

Sourée Arun.K.Mukhopadhyay, " Farmer'’s Service HBocleties: A study

on Karnataka", Monograph series-1, NIRD, Hyderabad.
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Appendi .

: 7
REGULATED MAIN AND SUR MARKETE-DISTRICT WISE
DIBTRICTS MEIN MARKETS SUE MARKETES
BANBALORE = )
R GALIM 1@ 29
HELLLARY T 12
B I DR : 5 - 9
RIJAPLUR ; & 20
CHIKAMABLUR . R =]
CHITRADUREBA - 2
| DEKLEANNADA 1 =
DHARWAD oo 15 - k3|
GULBARGA [ G 14
HASSAN . 5 9
FODAG FE 1
HOLAR R 3 b
MANDY & o 1 7
MYSORE : L& 2
A TOHUR 5 7" 20
BHIMOGH - & 11
TUMKUR 1@ 9
UTR. KANNADRA 7 14
L‘TDTQL §;£?  Cs REE

Sooarmae s Bure

MarnatakaJlﬁB?,,

il

of. Economics

pppendix.B

4nd’PFaL11tLL“,

?fAnEA'dnnsa IRRIGATION - SOURCE WISE

_ 197871 . SR 1975-7h
Source frea . % Percentagp.. ' Source - Area " Percentage
D AV RPN ¥ {2)
Tanal 448495 - 3285835 | - Canal ::; 108777 37,92988
Tanks 144842 26,1772 L Tanks. - 98518 31,5689
kells 439564 “\,6S4T$ S B Hnlls 51828 - 21.55859
thers 92447 b, 7o9614~;” . -B‘her’;u. " 75672 B.95139%4
Total - 1365563 AR L Tetalt | 286791 108
_ I D 1985-86
Seurce  fAres e | Sowrce o fres . Percentage
- (1 R R SR 1Y) i)
Canal 551458 L Canal 7+ 784598 41,1572
Tanks 343728 y 38 Tanks - 326239 ©19.26933
Wells 3158443 129.71184° CHells T 862586 27.32163
“Others 13573 12 8726&' Others T 189677 11.79339
Total 124845 ‘ gr~ 189 Total 1693185 128
Sourcer Columnili- Burcan nf Eroromtrs and Qtatzst yKarnataka.

. Coluen{®)~ uerxaeﬂ frnm rGiUmn i1,

""""

s~‘~' 1



Appendix, 8

Crops PERCENTAGE SHARE OF MAJOR CROPS IN TOTAL CROPPED AREA

1960-65 1970-75 ' 198@-85

Rice 1.53 11.43 11.924
Wheat 2.93 3.3 ' 3.21
Jowar 28.84 23.64 19.66
- Maize - @.14 ©0.92 1.5
Ragi 9.94 9.98 19.59
Cereals 57.43 53.8 51.6
Pulses 4011 _ 4.36 4.92
Foodgrains 61.53 : 58.15 56.562
Oilseed 19.03 : 12.45 10.08

Cotton 9.73 19.28 9.57 -
Sugarcane 2.76 1.87 1.7
Others 17.95 ' 19.47 21.37

Source: Tab
in India”,G

:" Spatial pattern of Agriculturai Development
halla and D.S.Tyagi,BE P W,June 1989,
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