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AGRICULTURE : CONCZPTUAL CONSIDERATIONS
AND EXPERIENCE IN INDIA¥

' Gunvant M. Desai
Professor, Centrc for idanagement in Agriculture
Indian Institute of Management, Ahmedabead

Empirical research on fertilizer use in developing coun-
tries is reblete with evidence on deficiencies in fertilizer
supply and marketing systems. But this evidence is usually
bypassed in research that aims at identifying factors behind
growth in fertilizer consumption, especially when the focus
is on rainfed agriculture. Poor growth in fertilizer use underxr
rainfed agriculture is commonly and more emphatically attributed
to low and uncertain returns and lack of breakthroughs in dry-
1and technologies than to lack of adequate and efficient ferti-
lizer marketing channels.

This hiatus in our understanding of forces behind growth-
in fertilizer consumption is mainly due to considering such
growth as being driven by growth in farmers' dcmand for ferti-
lizers. Factors behind fertilizer demand are usually identified
by estimating some variant of a functional rclationship between
fertilizer consumption and such explanatogy variables as prices
of crops and fertilizer, jevel of irrigation, and nature of
cropping pattern and crop varietics. Sgch an approach cannot %
but bypass the deficiencies in fortilizer supply and distributien
systems, especially in develoning countries, where supply and 1
prices of fertilizers are seldom determined by free play of market
forces.

*Paper for the International Workshop on "Agricul tural Markets
in the Semi-Arid Tropics" organized by International Crops
Research Institute for the Semi-Arid Tropics (ICRISAT) held at
ICRISAT Center, Patancheru, Andhra Pradesh, India from October
24-28, 1983. _



This paper argues that identifying forces behind ‘growth
in fertilizer consumption by focusing only on changes in
agroeconomic variables behind farmers' demand for fertilizers
is not only a partial but also & quite inappropriate approach.
Of course these variables and fertilizer demand are crucially
important. But changes in agroeconomic variables are not the
only determinants of the pace and pattern of growth in fer-
tilizer consumption. Even when fertilizer price is admini-
stratively determined, fertilizer supply and marketing systems
tould exert a causal influence on growth in fertilizer consum-
ption. The first section of this paper elaborates this argument
with the help of a heuristic conceptualization which encompasses
all essential elements involved in governing growth of fertili-
zer consumption l/. Section 2 discusses India's experience of
growth in fertilizer consumption, keeping in mind this concep-
" tualization. In the third section, lessons emerging from past
experience are presented to accelerate growth of fertilizer
consumption under rainfed conditions. '

FORCES BEHIND GROWIH IN FERTILIZER CONSUMPTIQN: CONCEPTUALIZATION

The economi¢ potential of fertilizer use in a country is
determined by fertilizer response functions, prices of crops,
and cost of fertilizer. Actual fertilizer use is is an outcome
of the converxsion of the economic potentigl into farmers' demand
for fertilizer and this demand being met by fertilizer supply and
distribution systems.

Fertilizer use in any country begins with a few farmers at
some locations; i.e., way below the economic potential. Qver
time it grows towards the potential, which itself could be
changing due to shifts in fertilizer response functions and
changes in prices of crops and fertilizers.

For a complete exposition of the conceptualization, see
Desai (1985), forthcoming IFPAI rescarch report.



Viewed thus, it is incorrzecet to consider growth in fer-
tilizer consumption as being governed only by agroeconomic
variables behind response function-cum-price environment, or
changes in them. Also important are the behavioral and insti-
tutional variables behind these processes, First, the processes
that convert the potential into farmers' effective demand for
fertilizers (generating knowledge about fertilizer responss
functions, spreading knowledge about profitability of fertilizer
use among farmers, and enabling them to purchasc fertilizers by
providing credit). Second, the processes that establish and
geographically expand the fertilizer distribution system as well
asldetermine its modus operandi. And third, the proccsses that
enlarge aggregate availability of fertilizers through domestic
production and import of fertilizers. 4

The pace and pattern of growth in fertilizer consumption
are an outcome of the initial conditions with respect to agro-
economic variables behind response function-cum-price environment
as well as behavioral and institutional variables behind the
above three processes and how these variables change over time.
Equally important arc interactions among all these variables in
the course of growth in fertilizer consumption.,

Both g priori reasoning end empirical evidence suggest
that there could be many, and quite diffewent, variables behind
the three processes. Accordingly, the pace at which these
processes opéerate over time and the way they interact could
also be quitc different. Thus, for instance, the pace of
conversion of potential into farmers' demand for fertilizer
would vary with the crop and the agroclimatic situation, and
such variation would be due to many factors besides difforences
in the profitability of fertilizer. Some of these factors
are: effectiveness of the agricultural research and extension
systems in generating and spreading the relevant knou] edge ;
the priorities of the government in increasing fertilizer usc:
the prométion efforts of the fertilizer supply systems; and



the working of the agricultural credit system, Similarly,
geographical expansion and workings of the fertilizer supply
and distribution systems couvld differ over time and space,
depending on the nature of the agencies involved and their
motivations.

’

It could also be shown that the interactions among all
elements involved in growth of fertilizer consumption could be
quite different. Thus, for instance, dramatic increasc in
5rofitability of fertilizer use due to breakthrough in agri-
cultural production technologics would not only accelerate
growth of fertilizer demand but also induce rapid expansion in
fertilizer supply and geographical sprcad of the distribBution
system. The chain reactions could work the other way also w-
substantial increasc in fertilizer supply leading to accele-
ration in efforts to convert untanped potential into farmers'
demand, expand the fertilizer distribution system, and raise
its efficiency in moving fertilizers from factories ancd ports
to farms.

Appreciable fertilizor use in many developing countries
is relatively recent. Their lov luvels of fertilizer use per
unit of land suggest that much of the cropland is not yet fer-
tilizeci'2 . Trials conducted in many countries indicate sub-
sténtial untapped economic potential of fogtilizer useé/. There
is also growing evidence of deficiencies in agricultural rescarci
extension, and credit, as well as in fertilizer distribution

2/ For a large majority of developing countries, fertilizer
consumption per hectare of arable land is less than 15 kg of
nutrients. For details see FAO (1981b).

3/ See FAD (1981a). Also see Saleem Ahmed and Nazir Ahmed.
Current consumption as a percentage of estimated potentiat
ranges from 4 to 7 in Africa, 10 to 20 in Asia, and 20 to 30
in Latin Amcricae.



and supply systemsﬂ/.

Against such a backdrop, the above conceptualization seems
appropriate to understanding the process of growth in fertilizer
consumption because of four main reascns. First, it avoids mecha~-
nistic interpretation of growth in fertilizer consumption. In '
fact, it reveals lacunae in such interpretations, especially in
those based only on changes in agroeconomic variables, while at
the same time it fully recognizes the importence of these vari-
ables. Second, it draws attention to the three behavioral and
institutional processes that are no less important than the agro-
economic variables in influencing the pace and pattern of growth
in fertilizer consumption. Third, it emphasizes the role of
“interactions amonyg all essential elements involved in the process, |
“showing that compartmentalizing our knowledge of different aspects
of fertilizer use restricts our understanding of the forces behind
growth in fertilizer consumption. Finally, it points out that
the "causal® relationships behind growth in fertilizer consumption

are not only complex but varied.

As for growth in fertilizer use in Tainfed agriculture, the
above conceptualization raiscs three nertinent questions for
specific situations. First, how does actual fertilizer consump-
tion compare with viable economic potential for its use? Second,
to what extent could poor growth in fertilizer use under rainfed
conditions be attributed to the relevant agroeconomic variablesy
viswawvis inadequate efforts to convert’ the potential into farmérs'
fertilizer demand and various deficiencies in fertilizer supply
and marketing systems? Third, what are the deficiéencies in
systems concerned with growth in fertilizer use@ in rainfed agri-
culture and what are their root causes? ‘Obviously, we cannot

4/ Literature on this subject is quite extensive. For illustra-
Tions see, Mathieu and de la Vega (1978) and various country
studizs published by TVA (Tennessec Valley Authority) and IFDC
(International Fertilizer Development Centre).




meaningfully discuss the significance of fertilizer market
channels for rainfed agriculture unless we address these
questions.

INDIA'S EXPERIENCE

By 1982/83 India's fortilizer consumption rose to about
6.4 million tonnes of nutrients. It now ranks fourth, after the
JSA, the USSR, and China. Although its consumption of 37 kg of
nutrients per hectare of c¢ropped land is considerably less than
in these three and many other countries, India's performance in
raising fertilizer consumption compares guite favourably with
a majority of the developing, and even some of the developed
countries,

3/ The

This section briefly reviews India's experience® .
.§ocus is on some features of the past growth in fertilizer con-
' édmption under irrigated versus rainfed conditions. Particular
attention is drawn to the varying pace of growth under rainfed
conditions in different states, and also to the experience of
one state where fertilizer supply and distribution systems have
exerted a decisive influence on accelerating the growth in rainfed
-agriculture despite poor rainfall environment.

Beginnings of Fertilizor Use

Fertilizer use in India began in the«1920s on tea plantations.
There is no evidence of its use outside the plantation agriculture
until the 1830s when it began to spread to sugarcane, tobacco, Y
and rice at a few locations. Threec factors were mainly responsible
for this extension: {1) development of the domestic sugar industry
due to tariff protection, (2) fixation of minimum sugarcane
prices by the governments of Bihar and Uttar Pradesh, (3) efforts
of the firms importing fertilizers to develop markets ouiside

8/ Vast litcerature exists on the subject, covering different
facets of growth in India's fertilizer consumption. For selected
bibliographies sce Desai (1982) and Bumb (1979). A fairly
detailed account of growth in India's fortilizer consumption is
available in these publications, plus Desai (1979).
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the plantationsé/. While the amount of total fertilizers used
in British India was quite small (about 20,000 tonnes of nutri-
ents in 1940), the period is also marked by the beginnings of
domestic fertilizer production.

Broadening of the Base

With the Grew More Food Campaign launched by the Government
of India in 1943, a new phase in growth of fertilizer use began.
The campaign originated during the Second World War, when imports
of rice from Burma werco cut off, and gathered momentum due to the
Bengal famine. The campaign aimed at accelerating food production
in the quickest manner, Raising fertilizer use was one of the
most important planks of the strategy behind the GMFC. Fertilizer
supplies were enhanced and controlled, supplies were allocated
between plantation boards and state governments, which were to
promote its use in nonplantation agriculture; and a fertilizer
distribution system was developed which included the use of the
agricultural extension system to deliver fertilizers to farmers.

These offorts continued to grow after political independence
in 1947, since partition of the country not only increased India's
food deficit but also made it import-dependent in cotton and
jute. Two carly significant developments are also worth noting.
First, a systematic large-scale program was undertaken to gene-
rate knowledgc on crop rasponse to fertilizer use under field
conditions. Sccond, a many-fold cxpansion in the extension system
was initiated under the Community Develo;ment Programme and the
National Extension Scrvice.

These developments had a decisive impact on the pattorn of
fertilizer consumption by the carly 1950s, although total ferti-
lizer consumption was less than 100,000 tonnes of nutrients {i.z.,
less than 1 kg/ha). Findings of the National Sample Survey for

&/ Se¢ ileport of the Royal Commission on Agriculture in India
1928), Also see Knight (1954).



1953/54 and 1955/56 reveal beginnings of fextilizer use on
virtually all crops grown under irrigated as well as unirrigated
conditions® . This contrasts very sharply with the first two
decades of growth in India's fertilizer ¢onsumption.

Growth in Consumption after the Mid-1950s

PRt B poar= e T e

Total fertilizer consumption grew from less than 100,000
tonnes of nutrients in the early 1950s to about 300,000 by
1960; 1 million by 1967; 2.4 million by 1977; and 6.4 million
tonnes by 1983. 'Whereas more cdata related to fertilizer con-
sumption are available for India than most other developing
countries, they are insufficient to answer all questions. For
instance, time-series on fertilizer consumption by crops,
crop varieties, and irrigated versus rainfed areas are not
available. Only findings of two nationwide surveys are avai-
lable for 1970/71 and 1976/77.

The above findings confirm two major features of the
fertilizer consumption pattern repeatedly revealed by many
micro studies conducted in different parts of the country:

(1) unequal share of different crops in total fertilizer
consumption (Table 1) and (2) concentration of fertilizer use
on irrigated areas and areas sown to improved and high-yielding
varieties of crops (Tables 2 and 3). Thése features were
mainly due to: (1) the uneven pace of diffusion of fertilizer
use on different crops, () faster diffusion on the same crop
under irrigated than in unirrigated conditions, and (3) faster
diffusion in areas sown to improved and high yielding varieties.

than in areas sown to traditional varieties.

This is not surprising. What is instructive is that in
unirrigated areas fertilizer use was not confined either to
a few crops or only to areas sown with superior varieties.

7/ For details of these and subsequent discussion of the
composition of total fertilizer consumption, see Desai(1982).



iore significantly still, it was growing over time on all crops,
albeit at a slow pace (Tablz 4). And this was so even though
diffusion of fertilizer use on irrigated areas was not complete.
By 1976/77, fertilizer use had spread to about 18 percent of
total unirrigated area, even though about one~third of the irri-
gated areas was still available for further diffusion of ferti.
lizer. A similar pattern was true for each and every crop.

While these findings reveal the dominant influence of
certain agroeconomic factors, they also suugest the importahce
of the three processes mentioned in the previous section in
influencing the pace and pattern of growth in fertilizer consum-

ption.

Under the prevalllng conditions of fertilizer response

ffunctlons and prices, there was sufficient scope for a faster

growth in fertilizer use than actually occurred. This is indi-
cated by substantially less than complete diffusion of fertilizer
use on all crops, even in irrigated arecas, by the mid~1970s. Slow
but steady growth in fertilizer use under unirrigated conditions,
even on traditional varieties, clearly suggests a viable potential
and farmers' willingness to use it. Thus, it is just as necessary
to ask why the paSt growth in fertilizer use was not faster as it
is to emphasize the importance of irrigation and higheyielding
varieties in governing the past growth. The answer to this
guestion lies in inadequate efforts to convert potential of fer-.
tilizer use into farmers' demand for fertilizers especially on
food grains other than rice and wheat and ocilseeds; slow expansi;h
of and various inefficiencies in the distribution system, repeated
shortfalls in domestic fertilizer production and wide year-to-year

fluctuations in fertilizer imports§3

The relevance of the above factors could also be shown from
variation in the pace and pattern of growth in fertilizer use
among different states of India. Unce again while irrigation,

T ¢ S AT, b AT VAR VR TR ot 1

8/ For details, see Desai (1932).
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cropping pattern, and crop varieties "explain®™ much of this
variation, there are important exceptions. Among these, Gujarat
stands out (Table 5). In 1981/82, with less than 20 percent
area irrigated and relatively poor rainfall environmant, Gujarat
had the highest level of fertilizer consumption ner hectare
among all states and territories with irrigation levels up to
40 percent.

Gujarat's Experience

Gujarat's remarkable growth in fertilizer consumption was
due to relatively faster diffusion of fertilizer use under r=in.-
fed conditions than in many other parts of the country rather
than to very high rates of application on limited irrigated
area {Table 6). This conclusion, based on the survey data of
the National Council of Applied Tconomics Research (NCAER) is
supported by Gujarat's Agricultural Census for.1976/77, according
to which about 53% of total fertilizer consumption was on un-

irrigated areas.

Rapid diffusion of fertilizer use in rainfed agriculture in
Gujarat was mainly due to certain strengths of the fértili;er
distribution system and pressure from the fertilizer supply side,
especially from the fertilizer factories located in the state. .

In 1981, for the country as a wholé, there were 280 ferti~
lizer distribution outlests per districts, 22 outlets per block,
and one outlet per five villages. Against this, Gujarat had
325 outlets pér district, 34 outlets per taluka (a unit compa—
rable to a block) and one outlet per loss than three villages

The average number of villages served by a ferxtilizer outlet
in 1981 varied from less than threce in Punjab, Tamil Nadu,
Haryana, Gujarat, Kerala, West Bengal, and fHanipur to more than
ten in Bihar, Madhya Pradesh, Meghalaya, Rajasthan, Tripura,
Assam, and Nagaland. Four of the scven states in the former
category had higher per hoectare fertilizer consumpiion than the
all-india average, and it was only marginally lower in itwo of
the remaining threce. Against this, per hectare consumption in
all seven states in the latter category was below half the
national average.



k!
These outlets woere geographically well spread out within
Gujarat and covered regions with high as well as low irrigation.
For instance, about a quarter of the total outlets were located
in one~thirds of the total talukas with less than 10 percent
irrigationig/.

As in other parts of Incdia, Gujarat's fortilizer dis-
tribution system also comprise different types of agencies,
such as cooperative, private dealers, state agro-industries
corporations and outlets run by the fertilizer factories theme
selves. A large majority of talukas have at least three types
of agencies involved in fertilizer distribution.

For the étate as a whole, cooperatives dominate, with
nearly threo-fourths of the share in total outlets and total
fertilizers supplied. In this respect also Gujarat scems
unique, since cooperatives have lost ground to private dealers
in all major fertilizer—cohsuming states after the mid-1960s,
when fertilizer distribution policy was liberalized by the
government. This has been so because of the following five
major strengths of ithc cooperative sector's involvement in
fertilizer distribution in Gujatat.

First, it is a reasonably well-knit systom couprising
village level credit societies (PACs), taluka and district
level marketing societies (TPSUs and DPSUs), and a state-level
federation of markefing cooperatives (Gujarat State Cooperative
Marketing Federation, GSCMF), Fertilizer distribution is very
important in the activities of the marketing cooperatives;
thus, for instance, it accounted for 54 percent of the federa-
tion's total turnover of Rs.2890 million in 1981/82.

10/ Details such as this and the ones which follow emerge from
the Report of the Working Group on the fertilizer distributien
system in Gujarat, Government of Gujarat(1983). This study
examines not only characteristic features but also the working
of the fertilizer distribution system with a view to identifying
its strengths and problem areas. There is probably no other
study that goes into these issucs with block-level data.
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Second, the federation nurtures involvemert of the lowerx
level of cooperatives in fertilizer distribution by passing on
a sudstantial proportion of the distribution margin to them.
It also passes on the "credit neriod™ to them which it receives
from fertilizer manufacturers for storage of fertilizers.

Third, fertilizers are supplied to PACs, TPSUs, and DPSUs
in response to their indents. The bulk of these supplies are
made directly from the godowns and silos of the fertilizer
factories to the locations of indenting cooperatives. This
minimizes storage cost and avoids storage at intermediate
locations as well as cross transportation.

Fourth, the working camital requirements of PACs, TPSUs,
and DPSUs are largely met either by the district cooperative
banks by providing them cash credit 1imits or under the bank
=guarantee scheme evolved by the federation. Experience reveals
that the bank guarantee scheme has played a vital role in the
fertilizer distribution system of the cooperative sector.
Finally, because of its financial strength and the ability to
handle a growing volume of fertilizer supplies, many fertilizer
manufacturers have preferrad to deal with the marketing'fede-
ration rather than a large nusber of private dealers and appointed
the federation sole or principal distfibutor of their products

in Gujarat. ¢

The strengths of the cooperative system plus the policy &f
multiple agency apnroach have played & crucial role in provi=-
ding a well-spread and fairly efficient fertilizer distribution
to Gujarat - a system which was capable of atceleratjng ferti-
lizer consumption in response to either a pull from Lhe demand
side or a push from the supply side.

As in other parts of India, pull from the demand side in
Gujarat has coms from the processes which have converted un-
tapped potential into farmers' demand for fertilizers. This
includes growing awareness of fertilizers among farmers, upward
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bI¢ssures on prices of crops, improvements in response fun-
ction environment (especially for crops like pearl millet,
irrigated wheat, and irrigated cotton) and growth in the supply
of production credit to farmers.

But in addition to this, the push from the supply side has
also worked in Gujarat, mainly due to the location of a few
major fertilizer companizs in Gujarat (e.g., GSFC, IFFCO, and
more recently GNFC)., Total production of these companies plus
some small companies far exceeds Gujarat's total consumption,
This has created an environment in which the state government
and the marketing federation perceive no constraints in ferti-
lizer supply to raise its use rapidlytfand the fertilizer manu-
facturers find it convenient to channelize their products
through = well-spread and reasonably efficient fertilirzer dis-
tribution system. What further adds to the supply pressure is
IFFCO's policy of marketing their fertilizers through cooperative
channels only, and the preference of many fertilizer factories
located in other states for the expanding fertilizer market in
Gujarat.

EMERGING LESSONS

Three major lessons emerge from the discussion in the

previous two sections. i

First, to appreciate thas true significance of the ferti~
lizer marketing system, it is important to have a conceptualiza~
tion which treats it as an integral paft of the overall process
of growth in fertilizer consumption. In other words, it is
important to avoid focusing on market channels alone.

Second, even when fertilizer prices are administratively
determined, fertilizer supply and marketing systems could (and
usually do) exert a causal influence on the pace and pattern of
growth in fertilizer consumplion. This is so because of the
untapped viable potential of fortilizer use under both irrigated
and rainfed conditions, and various deficiencies in the processes
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.

which convert this potential into actual consumption. Thus,
market channels for growth of fertilizer us¢ in rainfed agri-
culture can be more meaningfully discussed in the context of
growth in fertilizer use under both irrigated and rainfed
conditions.

Third, it is not enough to focus only on such features of
the fertilizer marketing system as its density and the types
of agencies invelved in it. It is also important to take into
consideration its modus gggggggi and interface with fertilizer
demand on the on2 hand and the supply system on the other. This
is especially necessary to avoid stercotyped prescriptions
such as increasing the number of outlets, encouraging the
participation of some institutional agencies in fertilizer

distribution, and raising the margins on fertilizer distribution.

ih_themselves, these measures are often inadequate to remove
the deficiencies in the fertilizer marketing systems for rain-
fed agriculture.

#hat may be more critically required is to acceleratz the
efforts to convince farmers ahout the profitability of ferti-
lizer use under rainfoed conditions and improve the working of
the agricultural crodit systom with a view to speeding up
fertilizor diffusiﬁn, and thus enlargefthe volume of business
for the marketing channels. Similarly, mény deficiencies in the
marketing channels for rainfed regions cannot be removed unlessg
growth in total fertilizer supply keens ahead of growth in the:
market for fertilizers undoer irrigated conditions.
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Table 1. Cropwise share in total cropped area, fertilizer consumption and
growth in total fertilizer comsumption betwsen 1955 and 1977.

LA ettt O s 2 M. ot ik . L TSP = e b

Percent of Total fertjlizer consumption(%) ggszigig:r
Crop total crop~ :
pad areal 1955/56 1970/71 1976/77 consumption
Food Crops
Food grains
Rice 22.4 36.6 30.7 34.9 34,2
wheat 107 3.2 . 17.0 21.7 22.1
Sorghun 10.5 1.5 1a7 3.9 4‘0
Pearl millet 7.3 0.6 1.8 1.2 162
Maize 3.2 0.6 2.4 244 2.5
Finger millet 1.5 0.6 0.6 14 1.4
Barley 2 1¢? 004 0.6 002 0,2
Other fereals 3.3 0.1 Dat - -
pulsas 14.7 0.6 0.9 — -
Subtotal 75.4 44,2 55.8 E5.7 65.6
Other
Sugarcanﬁ 1-5 120 6-5 705 794
Condiments and spices 141 "Be1 2.6 2.9 2.9
Subtotal 206 17‘5 : 911 19-4 10.3
Nonfood
Eotton &.B 1-9 3-9 504 615
Jute 0.5 Dvd 092 DCS 0.3
Graundnut 4.1 1-3 5-1 208 2-9
TDbacCO 0.3 D-? 1.7 X 12 1-2
Subtotal 9.7 4.3 1049 10.7 1.9
Other Nonplantation3 11.9 8.4 14 .4 _ Te2 7.7
Plantation® Dot 25.6 9.8 6.0 5.5
All crops _ 100.0 100.0 100.0 100.0 100.0

1. Average of 1955/856, 1970/71 and 1976/77.

2. Included in "Other nonplantation® in the 1976/77 and in the growth of
fertilizer columns,

3. Includes vegetahles and fruits, tapioca, oilsseds othar than groundnut,
fibers other than cotton and Jute, fodder, and miscellanasnus crops.

4. Includes tea, caffee; and rubber.

Source: Based on official ares statistics, 11th and 26th rounds of NS5, and
Fertilizer Demand Study of the NCAER. For methodology and details,
see Dgsai (1982).
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Table 2. Percent of crop area irrigated and share of irrigated
arca in total fertilizer consumption, 1970/71.

Percont of  Share in fert. consumpiion

Crop crop area Irrigated Unirrigated
N irrigated _area area

Foodgrops

Food grains

~ Rice 38.5 80.4 19.6
Wheat 54,3 90.1 9.9
Sorghum 3.5 26 .8 73.2
Pearl millet 4,0 17.5 82.5
Maize 19.9 45 .4 54.6
Finger millet 13.1 46.9 53.1
Barley 52.0 72.8 27.2
Other cereals and millets 2.2 14.5 85.5
All cereals and millets 27.6 77 .6 22.4
Chickpea 15.6 58.0 42.0
Pigeonpea 0.3 0.8 99.2
Other pulses 6.3 18.3 81.7
All pulses 8.8 29.8 : 70.2
All food grains 24,1 76 .9 23.1

Other food crops _
Sugarcana 72.4 91.8 8.2
Condiments and spices 35.4 54.7 45.3
Other food 5.9 81.5 18.5

Nonfood crops
Cotton 173 60.5 39.5
Jute 10.9 53.7 46 .3
Groundnut 7.5 8.1 ¢ - 81.9
Rapeseed and mustard - 25,2 84.5 15.5
Se samum 2.6 6.9 93.1
Tobacco 23.7 31.1 - 68.9
Nonfood 12.7 38.2 67.8

Other nonplantation 22.3 70.0 - 30.0

All crops 23.0 71.2 28.8

T T e ~aatie " i et

Source: Based on official irrigation statistics and 206th round of
NSS. For methodology and other details, sce Desai {1982).



19

Table 3. Share (%) of different categories of area in total
fortilizer consumption, sclected crops, 1976/77.

Category
Crop ——— Total
‘ IA-HY UA-HY
and v ATV g v YTV
Rice 53.0 33.2 1.9 11.9 100
‘Wheat 80-3 17.5 008 104 100
Sorghum 21.0 23.4 33.6 22.0 100
Pearl millet 28.2 33.7 10.0 28.1 100
.M.aize 26 02 57-2 6'2 10-4 100
Sugarcane 50.7 47.3 1.3 0.7 100
Cotton 50.8 1.4 26.5 11.3 100
Groundnut ‘ 50.0 33.5 3.9 57.6 100
All above c¢rops 56.8 28.8 4,8 . 9.6 100

IA = Irrigated arca; UA = Unirrigated area; HY and IV = high-
yielding and improved variztics; TV = traditional varieties.

Source:Based on Fertilizer Demand Study of NCAER. For methodology
' and other details, see Desai (1982).
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Takle 4., Estimates of diffusion and rates of application of fartilizer on unirri-
gated areas sown to different crops and crop varieties in 1970/71 and

1976/77.
1870/ 77 1976/77 _(NCAER)A
Parcent fate of Percent area ferti~ Rate of appli-
Crop area spplica- lized cation {ko/ha)
: fertilized tion HandI T Both HaT1 T Both_
(kg/ha)
Faood grains
Hice 177 28 6341 15.0 20.6 56 43 45
Wheat 11.5 35 19.4 9.1 10.5 47 28 33
Sorghum 447 27 £1.8 7.6 13.0 64 % 50
Fearl millet 6.1 34 2145 6.4 Ted 33 32 32
Maize 15.5 3& 61-5 12-8 1810 30 29 30
Finger millet 10.0 29
Barley 4.7 58
Other cereals . 1.2 33
Chickpea Ue€ 61
Figsonpes 3.5 38
Othaer pulses 1.4 34
Other food
Sugarcane 24,3 61 52.0 18.8 34,5 47 67 53
Condiments and spicas 24.3 83
Nonfood
Cottan . 11.0 41 76,9 13,5 27.0 a7 56 75
Jute 9.0 34
Croundnut 18.7 52 68,4 34.7 35,4 53 ‘32 32
Rapesesd and mustard 3.7 35
Sgsamum 2.6 21
Tobaccu 76e3 75
Other nonplantation2 3.5 101
A1l crops above 9.3 3B 53.3  15.7 18.8 64 38 45

4. Hand I = high-yielding/improved varieties; T = traditional varieties.

2. Other nonplantation crops include vegetables, potatoes, tapiocca, Ffruits,
oilseeds other than groundnut, rapeseed and mustard and sesamum, fibers
other than cotton and jute, fodder crops, and miscellansous-Crops.

Spurce: Based on Z6th round of NS5 and Fartilizar Demand Study of NCRER., For
" methedology and other details, sse Desai (1382).
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Table 5. fertilizer comsumption, rainfall ecvironment, irrigatiun, and spread of
nigh-yielding varieties (HYVs) in different states of India.

fFertilizer Parcent érapped arsa with percent percent

Stats/ _ Consumption _pormal rainfall (mm) of ¢ropped  area
Territory (kg/ha Balow 780 ~ Above area ir- covered
{1981/82) 750 1150 1150 rigated by HYUsY

(1978/79)  (1980/81)

Pondicherry 256 0 o 106 77 NA
Punjab . 124 85 15 0 83 S
Delhs 7% 100 0 0 55 NA
Tamil Nadu 67 o - 82 8 50 93
Uttar Pradesh 52 15 74 11 44 50
Andhra Pradesh 50 0 67 33 36 57
Haryana 46 3 7 o 54 71
Gujarat 39 68 25 7 19 54
Karpataka _ 34 &5 25 10 15 51
Karala 33 3 D 100 12 46
West Bengal 33 ! -0 100 20 44
Goa 31 0 Q0 100 9 NA
Maharashtra 27 - 36 s 43 21 12 49
Jammu and Kashmir 22 11 51 38 41 59
Himachal Fradesh 20 .0 81 19 17 59
Bihar 18 0 22 78 33 45
Manipur 15 0 9 100 35 20
Madhya Pradesh 1 4 39 57 ¢ 11 33
Origssa 10 o 100 19 28
Maghalaya 10 Q 100 - 22 NA
Rajasthan 8 87 13 0 20 25
Tripura 7 a 100 B 55
Assam 3 100 17 29
Nagaland 2 100 36 15

All Indi= 35 32 36 32 28 48

1ﬁrea under HYVs as pasrcent of total area under rice, whesat, sorghum, pesrl
millet, and maize.

Sourceg: FA1 (1582)3 and Ministry of Agriculture (1982).
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Table 6. Diffusion cf fertilizer use and avegrage ratss of application on selected crops in Gujarat, and all
India oy 1£77. :

— All India_ Gu jarat
trop irrirgied Area Rate of Area Area Ratg of
(%) fartilized application irrigated fertilized application
(%) (kg/ha) (%) {%) (kg/he)
Rice 38,3 44,9 78 29,9 B3.4 54
heat 65.0 55,1 13 52.4 51.9 41
Sorghum 4.5 17.3 57 4,2 12.3 39
Pearl millet 5.4 11.9 a9 1.2 26.8 33
Sugarcane 79.9 69.7 146 100.0 68,3 115
Cotton 21.8 42.4 85 12.7 33.9 . 80
Groundrnut 6.0 38.5 40 2.4 57.2 29
All erops 2648 - 28.?, 76 13,5 38.2 44

Source: Basec on NLALR fertilizer demand study. For methodology

and other details, see Desai (1982).
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