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FERTILIZER USE ON INDIA'S UMIRRIGATED AREAS: A PERSPECTIVE
BASED ON PAST RECORD AR FUTURE NEEDS

Gunvant M.Desai

Professor, Centre for lianagement in Agriculture
Indian Institute of Management, Ahmedabad

This paper élaborates four propositions: (1) There is a
clear need for sustained rapld growth of fertilizer use in Indian
agriculture. (2} This depends, now more than ever before, on ac-
celerated growth in fertilizer use on unirrigated areas.' (3)
There is already a potential to generate acceleration in ferti- -
lizer use on unirrigated areas, and this will increase with tech-
nological improvements. (4) Successful exploitation of this poten-
tial depends on decisive policies and coordinated efforts in
three major directions: (a) generating growth in farmers' demand
for fertilizer in unirrigated areas, (b) creating adequate and:
efficient fertilizer delivery systems in regions with low irriga-
tion, and (c) keeping growth in aggregate supply of fertilizer
ahead of growth in fertilizer demand under irrigated conditions.

One may feel somewhat puzzled aboué the relevance of the
above propositions in the seminar on "Technology Options for
Dryland Agriculture: Potential and Challenge™. Fertilizer use,
by itself, can hardly be considered a technology option in the
Indian environment of the 1980s. But inasmuch as it is an essen-
tial component in most of the technological improvements in Indian
agriculture, consideration of the above propositions could be a
relevant backdroo to discuss the challenge behind technological
options for dryland agriculture.

Paper for the seminar on "Technology Options for Dryland Agri-
culture: Potential and Challenge® held at ICRISAT, Patancheru,
Andhra Pradesh, India from August 22 to 24, 1983,




Need for Sustained Ranid Growtn in Fertilizer Use

By 1981/82 India's total fertilizer consumption rose to
over 6 million tons of nutrients from. less than 100,000 tons
in the early 1950s (Table 1). Incidentally, it now ranks fourth
after that of the U.S.A., the U.S.5.R., and China.2

The need for substantial further growth in India's ferti-
lizer consumption is indicated by its relatively low consumption
per hectare in comparison with the levels in countries with high

a ‘
¢rop yields.” More importantly, it is revealed by future require-
ments of agricultural production since most of these will have
to come from continucus incrsases in vields. For instance, accor
ding to the National Commission on Agriculture (NCA), about four-
fifth of the additional foodgrain production required by the
year 2000 will depend on increased use of fertilizers.4 This is
stressed because it highlights a simple axiom: Limits of growth
in yields, whether or irrigated or on unirrigated areas, with
or without varietal iImprovements, are finally determined by soil
fertility. Perhaps no one has euphasised this axiom more tell-
ingly than John Augustus Voelcker did nearly a hundred years ago:

Improvement in the system of land tenure, improvement

of the land by expenditure of public and private capi-

tal on it, and similar meadures, may alleviate the

condition of the Indian cultivator, but they will not

give him larger crops, and they will not provide the

food that the pcople must have to live upon. For this

the soil itself must be looked to, as it alone can

produce the crops, and manure alone can enable it to

bring_ forth the necessary increment. The question of

manure supply is, accordingly, incdissolubly bound up

with the Well—begng and even the bare existence of the
people of India.”

#idespread deficiency of nitrogen in Indian soils is well-known.
Low availability of phosphorus and potash is no more rare, and
evidence on deficiency of micro-nutrients at growing number of
locations is accumulating.6 Obviously, vield-based growth in
agricultural production cannot be sustainced without removing
these constraints.



Chemical fertilizers are only one of the sources of plant
nutrlenxs but they have become increasingly important in sup-
plying growing quantities of plant nutrients as revealed by the
experiences in India and elsewhere. Zven China, with its exam-
plary performance in mobilising other sources of plant nutrients,
has not been an exception.7

Estimates of required fertilizer use by the year 2000 vary
between 14 to 16 million tons (wun s estimate) and about 19 mil-
lion tons (UNIDG's estimate).- To achieve such levels, total
consumption will have to grow at 5 to 7 percent every year.
Thase rates are not inordinately high against the past record.
On the other hand, to reach the required level of fertilizer
use by 2000 A.D., total consumption must go up by 450 to 750
. thousand tons gvery vyear during the 1920s and 1990s. Only four
times in the last thrze decades annucl increment in fertilizer
consumption exceeded 500,000 tons (Tablc 1). More significantly,
after 1978/79 fertilizer consumption has inecreased on an average
by only 317,000 tons per year. In fact, the average annual
increment during the last four years could well be less than
300,000 tons if 1982/83 is also considered since there was
hardly any growth in fertilizer comsumption during the kharif
of 1982/83. Viewad thus, it is pertinent to ask how to incre=zse
India's fertilizer consumption by 500,000 tons or more every
year during the next two decades. '

Why Acceleration of Fertilizer Use on Unirrigated Arecas?

The importance of acceleration in fertilizer use on un-
irrigated areas for échieving growth of the above magnitude
emerges from a study I completed recently.g An attempt was
made in this study to understand major forces behind growth
in fertilizer consumption by examining changes in the compo-
sition of total fertilizer use. Fertilizer consumption profiles
by crops were developed using the findings of nationwide surveys



conducted by the National Sample Survey Organisation and the
NationalACouncil of Applied Economic Research between the early
1930s and the mid--1970s. Wherever possible, separate profiles
were also developed for irrigated and unirridated areas, and
areas sown with traditional vis-a-vis improved and high-yield-
ing varieties. ‘

The study confirms what many micro studies have repeatedly
revealed, hamely the dominant influence of certain crops, irri-
gated areas and fertilizer responsive varieties on the pace and
pattern of growth in fertilizer consumption in the last three
decades (Table 2,3,4). But it also reveals two other things
which have a bearing on the theme of the present paper. First,
one cannot any more rely only on the presently irrigated areas
to generaté the required annual growth in fertilizer consumption.
Second, therc is sizable scope to accelerate fertilizer use on
unirrigated arcas but this will require concerted efforts in
certain directions. ‘

Various findings of the ebove study, taken together with
additional éonsumption of 2,6 million tons in the five years
after 1976/77 and also districtwisc consumption pattern during
these years, suggest that fertilizer use has spread to 85 to 90
percent of the total irrigated area by 1981/82. A substantial
proportion of the unfertilized irrigatcd area are likely to be
affected by water-logging and related problems. Thus there is
much less scope for additional growth in fertilizexr consumption
through further_diffusion on presently irrigated areas. The ave-

rage rate on fertilized irrigated arecas could also have rcecached
90 to 100 kilograms per hectare. Consequently, further growth in
- consumption on irrigated areas through continuous increases in
rates may not be as rapid in the short run as in the past. This
is especially so because most of the irrigated arcas with good
water control are alrecady sown with the high-yielding varieties.



One could arguekthat the rates of application on all irri-
gated areas are not optimum. But they would not easily go up
because of diminishin¢ marginal returns. In fact, attempts to
raise these rates only enhance pressures for higher crop prices
and fertilizer subsidics as our own experience suggests. What
is more, until further upward shifts in tHe fertiliéer-résponse
functions on irrigated areas, pressures for such price incenti-
vas could become recurring. Since additional production from
*raising rates on already fertilized areas would not be large
due to diminishing marginalrphysical productivity, higher crop
prices or fertilizer subsidies do not make much sense. They
contribute more to inflationary pressures than to relieve supply
constraints on agricultural output.

Thus for further rapid growth in fertilizer consumption
neither we can count on diffusion on alrcady irrigated arcas =
nor would it be prudent to rely excessivaly on continuous rapid
rise in the rates on irrigated arcas through price incentives.
What this means is that the past forces behind rapid strides
in fertilizer consumption cannot reasonably be expacted to ope-
rate with the same vigour until further technological break-
throughs.

The above argument is-not against raising fertilizer use
on irrigated land. In. fact, one way out of the predicament is
to accelerate the development of irrigation potential. But this
may not suffice to generate the required growth of 500,000 tons
or more every year. Assume irrigated arcas increase every year
by 2.5 to 3 million hectares, (i.e., by 50 to 75 percent more
than the average annual increment in the 1570s) . Also assume
that they are fertilized without time-lag at 100 Kilograms per
nectare. This would raisc annual fertilizer consumption'By oni?
250,000-to‘300;000 tons. And this too would depend on the newly
‘irrigéted areas being unfertilized until they receive irrigation;
- Hence, there is an unvrecedentad need for acceleration in the
growth of fertilizer use on unirrigated arcas for sustained rapid
growth in fertilizer use.



There are sowe other reasons also.  More.than 70 percent
of India's gross cropped arca is unirrigated, and. about half Qf.
this will remain unirrigated cven after developind the entire
irrigation potential. Kore than 30 percent of tha production
of jowar, bajra, small millets, pulses and oilseeds plus tWo—
thirds of the total cotton production come from unirrigaféd
areas under these grops. Even in the case of rice and wheat,
unirrigated areas account for 40 and 30 percent of the total
production respectively.10 To sustain yield-bhased growth in
total agricultural production, raising productivity of unirri-
gated areas is thus crucial. Low soil fortility of these areas
appecars to bé as important a constraint as any other fo raise
their productivity. In fact, one could argue that unless con-
certed efforts arc made to raisc their soil fertility, there
would be little incentive for private investment in these areas
for technological change. . |

Scope for Acceleration in Fertilizor Use on Unirrigated Areas

While one may not question the need, one could still doubt
if acceleration in fertilizer use under unirrigated‘conditions
is possible. The doubt is natural becausc acceleration in the
past growth of fertilizer use was largely governad by irrigated
arcas and rapid spread of hkigh yielding varieties on them. I
have argued below that it is feasible to accelerate fertilizer
use on unirrigated ateés with evidence on the existence of eco-
nomic potential of fertilizer use, possibilities to raise it,
and certain features of the past record of fertilizer use.

The evidence on potentiéi cmerges from cconomic evaluation
of physical responses of crops to fertilizer use. -Many resear~
chers have examined the profitability of fertilizer use on un-
irrigated areas with data on phy;icél responses generated by
- numerous trials on cultivators’ fields and experiments on re-—
search stations. The overall imprcssion one gets from these
results is that fertilizer use under most unirrigated conditions



has been, and continues to romain ﬂconoﬁically viable, although
A In fact,
the main reason for the concentration of fcItlliZéf use¢ on irri-
gated areas lics in this and in rapid spread of high yiclding
varieties on them,. and not in the lack of profitability in férti#
lizing unirrigated arcas. .

to a lesser extent than under irrigated conditions.

It is also possible to raisc profitability (and honce, the
economic potential) of fertilizer use on unirrigated arcas. This
has been demonstrated by researches on such technological impro-
vements as varietal chango, kalance in and method and timing of
fertilizer applicatioq, moisture conservation and various other
agronomic‘practices.1>

Certain featurcs of the past pace and pattern of growth in
fcrt;llzer use also suggest the scope te accelerate growth of
fertilizer use on unirrigated arcos. Whoreas all available evi-
dence shews that fertilizer use has been more common and at higher
rates on irrigated than on unirrigated areeas, hardly any micro
study shows that it was confined only to irrigated areas at any
location during any time in the past thrze decades., Nor was it
confined to only a few crops (Table 3). The scope for accelera-—
tion lies in very high proportions of unirrigated arcas under
virtually all crops being not fertilized until recently and an
upward trend in the spread of fertilizer use on unirrigated arcas
(Table 5). It is worth noting that fertilizer use on unirrigated
areas was not restricted to improved or high yielding'variotios.
At the same time, the impact of superior varieties on both difm”
fusion and rates is clocar.

That the upward trend in fertilizer use on unirrigated 1and"
could be acceleratad is demonstrated by Gujarat's experiénce, In
1981/82, with less than 20 percent area irrigated, Gujarat had
the highest' level of fertilizer consumption per hectare among all
states and territories with irrigation levels up to 40 percenu.'
This was due to substantial growth in consumption under unirriga-



ted conditions as 1nd1cated by Table 6 and findings of the NCAER
surveys in the m1d319705. It is further supported by talukawise .
fertilizer consumption and irrigation data, and impressive growth
rates of yields of major crops grown essentially under unirrigated
conditions, > B

How to Accelerate Growth in Consumption on Unirrigated Areas?

The answer to this question depends on forces behind growth
in fertilizer consumption. Thesz forces are commonly identified

by estimating‘fertilizer demand functions from either time-series
or cross—section data. Such an approach would be incorrect to
answey the above. questlon for two reasons.

Fxrst, it would bypass the phonomenon of fertlllzer use on
unirrigated areas because growth in fartlllzer use in most situ-
ations, except the rare ones like Gujarat, was gbverned by ferti-
lizer use on irrigated areas. Thus the statistical results would
emphasize that growth in fertilizer use cannot occur without in-
creasing irrigated areas.14 As the discussion in the previous
sections shows, this is obviously incorrect since. there is vast
scope to generate growth in fertilizer use on unirrigated areas.

The second reason is more basic, Identifying forées behind
growth in fertilizer consumption by estimating demand functibnS';
implies that the growth i1s driven only by farmers' demand for
this input. Only under most restrictive assumptions would this
be correct. Until actual fertilizer consumption is anywhere near
the economic ootential of its use, it is more correct to view |
growth in consumﬁtlon in the following terms: Fertilizer consum-
ption grows as ecoronic potowtlal of its use (which itself could
be rising) gets converted into farmers' cffective demand for
fertlllzmrs, and this being met by fertilizer supply and dlStrl—
bution systems. In this process, fertilizer response functlons
and prices (the agro-—cconomic variables behind the economic
potential) on the one hand, and perception of these variables by
farmers, availability of fertilizers from domestic production



and imports, arrangeménts to market them and supporfing-systems
of agricultural research, extension and credit on the other hand
are all.imppftant. Tha pace and patiern of growth in actual ferw
tilizer consumption are determined by 1nueractlons among these

essential elements and how they- change over time. .

In devoloping countries economic patential of'fertilifer
‘use is not fully tapped, fertilizer supply, dlstrfhution and
supporting systems are not fully develcped, and many interactions
in the fertilizer system are not gocverned by market mechanisms.
In such an Gnvironmeht" the above holistic épproach to identify
forces behinﬂ growth in fertilizer consumption is more appropri-
ate- thaﬂ* o ariew mechanically the data on actual fertilizer con-
sumbtid&fgmiyﬁln terms of farmers' fertilizer demand. This is
‘especially so because the analysis bascd on the holistic approach
does ngtﬁbypass the untapped economic potential, or the rcall-
ties of actual consumption patiern or the worklngs of the supply,

distribution and supporting systems. More significantly, it
raisés questions about thé interplay (or lack of the interplay)
between all major forces which govern the growth in fertilizer
use. ' o

When the question how to accelerate fertilizer consumption
on unirrigated areas is asked using the above framevwork, certain

L

conclusions cmerge.

" First, while there is untapped potential of fertilizer use
on unirrigated areas, for the country as a whole, its rapid cen-
version intc fammers' effective demand for fertilizer is lacking.’
This lacuna cannot bo filled by crop or fertilizer price policy
since what is missing is either the conviction about viable
physigal responses of crops to fertilizer use under unirrigated'
conditions or the knowledge about the details of fertilizer’ pra—
ctices 'on which the viable respcnses depend. Diffusion. of ferti~
lizer use on unirrigated arcas, there forb, cannot be speeded‘up
by price policy instruments alone. Large scale sustained efforts
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are required {o convince farmers about additional production
from fertilizer use under unirrigated conditions. These efforts
have 1o be meaningful because unirrigated areas are sprcead over
low, medium and high Tainfall‘regions.15 Viable additional '
nroduction from fertilizer use under such dlverse condltions
critically dependson location specific ddtalls of foertilizer
application, sowing time, ch01ce of variety and other agronomic
practices. All this calls for strengthening of extension acti-
vities in ynirxlgated areas, continued emphasis on research for
such areas, and'an effective interface betwsen agricultural ex-
tension and xesearch. Another thing required to convert the
potential into farmers' effective fertlllzer demand is adequate
and tlmely flow of agricultural credit to unirrigated areas.

- Second, farmers' effective demand cannot result into actual
fertilizer use on unirrigated areas until fertilizers in adequate
quantities are made available at right time. Like fertilizer
consumption, fertilizer distribution network is also concentfa~
ted in districts and talukas with high levels of irrigation. -
Furthemmore, its working reveals clear preference.for growth in
the locations with high levels of irrigation. Deliberate pOllCY
interventions are required to correct this.

Third, it is necessary to recognise that the extent and
vigour of the efforts in the above two directions will critically
depend on the adequate supply of fertilizers. Unless the growth
in total fertilizer supply (i.e., domestic production plus
imports) stays ahead of growth in the market for fertilizers
under irrigated conditions (i.e{, in the presently irrigated
areas plus new irrigated areas), there would be little moti-
vation to accelerate the conversion of the untapped potential
into farmefs' fertilizer demand, or to expand distribution sys-—
tem in unirrigated areas. This is clearly revealed by the past
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experiences.‘ln fact, Gujarat's success in rapid giowth of fer-
tilizer consumptlon under unlrrlgated conditions séems as much,
if not more, due to pressure from the supply 51de as pull from
the demand side. In practical terms, what this means is that
hasty reductions of fo rtlllzer imports, 2ither because of unreal«
istic expectations about capacity utilisation in the domestic
fertilizer industrv or to clear inventories, must be stopped.
Fertilizer 1mp0rt polity should be bascd not on short term no- .
tions of saving foreign @xchange but on an unde rstanding of the
role of supply in opening up potential markets through pressures
on fertiliﬁer promotion and dlstrlbutlon systems. Thls is strosa
sed. Uﬁtil much of the potential on unirrigated areas is conver--
ted 1nto ‘actual fertilizer use on ther, administrative mechanisms
like allocations cannot effectively channelise part of the res—
tricted fertilizer supply to unirrigated areas. This is so be-
cause of three reasons. First, geographically irrigated and un-
irrigated areas coexist at the state, district and even block
levels. Second, there is much greater demand pull from the irri-
gated areas. Third, the workings of the distribution system show
a.distinet preference for the fertilizer markets in irrigated .
areas,

[TV

Efforts in the three above directions are neither easy or
nor inexpensive. But then, what other less costly and feasible
alternatives are there to generate sustained yield~based growth
in overall agricultural output at more than three percent rate
per year? It is useful to ask thls questlon because unirrigated
areas account for more than 70 percent of cropped land; they
will continue to account for more than half of cultivated areas
for mahy vyears to come: and most importantly, known technologi-

cal options to raise their yields also depend on fertilizer u#e
on them.



FOCTNOTES

1 The term "unirrigated arcas” instead of "dryland" or
‘rainfed areas™ is deliberately used. Mot all unirrigated
areas in India have low and uncertain ralnfall. In fact, un-~
'1rr1gated net sown arecas is abcut equitably distributed

among high (normal rainfall 1,150 mm and above), medium
(normal rainfall between 750 mm and 1,150 mm) and low (normal
rainfall below 750 mm) rainfall regions. See India, Ministry
of Agriculture, Indian Agriculture in 3rief, 1980, New Delhi
Pp.22-23, |

2 Whereas India's fourth rank is largely due to its size,

it may be worth noting that until the 1960s, it did not come
among the top 15 countries with respect ts total fertilizer
consumption. Despite India'’s relatively low consumptiion per
hectare, its record of raising consumption from less than one!
- kg, in the early 1950s to 35 kgs. per hectare in 1981/82 is |
quite impressive compared to the time taken by many developing
and developed countries to raise their per hectare consumption
in this range. In fact; it appears more so éonsidering India's
vast size, great diversity and low level of economic develop~
ment,

R,

3 | For illustrative data, see Fertiliser Association of_India,
~Fertiliger Statistics,_1981/82 New Delhi, 1982, P.III-36.

4 India, Ministry of Agriculture and Irrlgatlon, Report of
thu National Commission on Aquculture, Nﬂw Delhi, 1976, Part
ITII Pp 75-80. ‘

5 Voelcker, John Augustus, Report on the Improvement of _
Indian Agriculture, Eyre and Spottiswosde, London, 1893, P.41,

6 Randhawa, N.%W., and H.L.S. Tandon, "Advances in Soil Fer-
tility and Fertiliscr Us2 Research in India,” Fertlllzer '
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News, Vol.27, No.2, Pﬁbruary 1982, Pp.11-26. Also sez other
articles in this Spacial Number brought out on the occasion
of 12th-International Congress of So0il Science heéld in New
Delhi, Fobruary 8-16, 1982. '

7 . Tang, Anthony M., and Bruce Stonc; Food Production in
" the Pecple's Republic of. China, Internatlonal Food Policy
Research Institute, Washlngton D.C., May 1980, especiaily
P.47. " “

8  For NCA's ustlﬂabv, see source cited in (4) above. For
UNIDO's estlmatu, sec UNIDO, Draft Werldwide Study of the
Fertilizer Igdustry:ﬁ19?5'w 20088, 1976, Chapter 2.

g 'Desai Gunvant M., Sustaining Rapid Growth in India's

Fertilizer Consumption: A Perspgctive Based on Compositinn

of Use, Internatlanal Focd Folicy Research Institute, Washington
D.C., August 1982.

10 Zuropean Nitrogen Scrvice Programme, Fertiliser Use';n
Dryland Agriculture, New Delbi, 1980, P.6.

11 For evidence on this, sec articles in such journals as
Indian Journal of Agricultural Economics, Indian Journg;“gj
Agronomy, and Fertilizer News. Also see, Panse, V.G., Techni-
cal and Economic Pessibilities of the Use of Nitrogen Fertili~
sor ;nzingia, IARI, New Delhi, 1964; PanserV.G., T.P. Abrahém}
and C.R. Leelavathi, Yardsticks of Additional Production of
Certain Foodgrain, Commercial and Oilscesd: Crops, IARI, New Delhi
19645 Hopper, W.David, "Planning Yardsticks for Fertilisers and..
Irrigation”, Agrigultural Situation in India, September 1965,
Pp, 512—522 Ragendran S., D.Jhs and J.G, Ryan, Fertilizer Regm
ponsiveness of Chickpcas in India, An Analytical Review, ICKISAT:
1982; reports on All India-Coordinated Research Projects on
differeﬁt érqps_and ﬁ;;_;gg;guggg;dinated Agronomic Experiments
xlgghgmgi:and.FAI GrouéuDiscussion on Fertilizer Use in D;x;aﬂg.{
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One could also argue thaftwith impravements‘in prices of
crops, cultivatdrs' profitability in terms of size of returns
from fertilizer use has gone up. '

12 In addition to the above, see Randhawa N.S., and H.L.5.
Tondon, "Advances in Soil Fertility and Fertiliser‘Use Resecarch
in India," Fertiliscer Nows, February, 1982, Pp.11-26; Tandon

H.L:S., "Rescarch and Dovelopment of Fertiliser Use in Dryland
Agriculture,”™ Fertiliser News, June 1981, Pp 25-34; Barkcr

Randoph and Robert W.rcrdt, Rainfed Lowland Rice as a Rescarch
Priority ~ An Economisi's Vicw, IRRI Resczarch Parer scries No.
26, March 1979; Umrani N.K., and C.B. Patil, "Fertiliser Use .

Efficiency in Relation with Management in Drylands,® and Tomar

N,K:,‘A.P. Gupta and S.S. Khanna, "Eveluation of Fertiliser
Needs for Wheat undcr Hainfed Conditions,” in Fertiliser News,
April 1983, Pp.33-39,.

13  Between 1949/50 and 1978/79, annual growth rates in yieds
(estimated by fitting trends) were: bajra 5.4%, jowar 3.5%, and
groundnut 2%. Nonc of these crops had more than 6 percent area;
under irrigation. Sce Pathak, Mohesh T. and Haribhai F.Patel,
Inter—district Variations in.Agricultural Devg;gggent in Guiarat,
Agro-cconomic Research Centre, Vallabh Vidyanagar, 1982.

14 For example, sec resczarches on fertilizer demand in India
dufing the last two decades. For a more recent example, scee the.
Fertilizer demand study of NCAER. For a discussion of the spe- R
cification error in these class of models, see Gunvant M. Desai |
Sustaining Rapid Growth in India's Fertilizer Consumption: A

Perspective Based on Composition of Use, International Food Policy
Research Institute, Washington D.C., 1982, Chapter 6 and Appendix.

15 The problem of raising fertilizer consumption under unir:i-'
gated conditions should not be viewed as ocgurring only with low
rainfall. A study based in the fertilizer growth performance of



districts during the 1960s clearly showed that districts with low
irrigation located in high rainfall rcgions, part&cularly in
castern India (including parts of Madhya Pradesh), performed the
worst among all districts with little irrigation. Sce, Gunvent
M.Desai and Gurdev Singh, Growth of Fertlllzor Use in Districts
of India, Performance and Policy IlelCGLlUnsi Centrce for Manage--
ment in Agriculture, Indian Institutc of Management, Ahmecdabad,

1973, Chapter 4. Scrutlny of the tronds in the 1970s indicates a
51m11ar pattern.




Table 1: Consumption of fertilizers in India, 1951/32 to 1981/8?

- - . N e — . e

| - . Ch nge in Total
Year \ fotal _ﬁj Per Hectare Percent Absolute.
000_Tons® Kilograms® 000 Tons
1951/%2. 66 0.6
1952/53 66 0.5 0 0
1953/54 © 105 0.7 56,1 39
1954/55 121 0.8 15.2 16
1955/%6 13t 0.9 © 8.2 10
1956 /57 154 1.0 17.6 23
1957/58 184 1.3 19.5 30
1958/59 224 1.5 21,7 40
1959/60 305 2.0 35.7 81
1960/61 294 149 --3.3 -9
1961/62 338 2.2 15.3 44
1962/63 452 2.9 33.3 114
1963/64 544 3.5 20,6 92
1964/65 773 4.9 - 41.8 229.
1965/66 765 5.1 1.6 12
1966/67 1,101 7.0 40,3 316
1967/68 1,540 9.4 39.9 439
1968/69 1,761 11.1 14,4 221
1969/70 1,982 12.2 12.5 221%
1970/71 2,256 13.6 13.8 274
1971/72 2,657 16,1 17.7 401
1972/73 2,768 17.1 4,2 111
1973/74 2,839 16.7 2.6 71
1974/75 - 2,573 15.7 9.4 -266
1975/76 2,894 16.9 12.4 321
1976477 3,411 20.4 17.9 517
1977/78 4,285 24,9 25.7 874
1978/79 5,117 . 29.2 19.4 832
1979/80 5,255 - 30.0.b 2.7 138
1980/81 5,516 3t.5 b 5.0 261
1981/82 6,067 34.6 b 10,0 551.

a In terms of nutrients. Until 1960/61, relates to dlstrlbutlon
b Based on gross croppad arez in 1978/79

Source: Fertilizer Statistics, 1981/82, The Fert1llzer Assoclation
' -of India, New Uelhi, November 1982 :
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Table 2: Cropwise share in total cropped area, fertilizer consuaption
and growth in total fertilizer censumption between 1955/56
and 1976/77 _ :

Tot RPN i . Growth of
Crgpgéd Total Fertilizer Consumption Fertilizer
Crop Aresd 1955/56 1970/71 1976/ 77 Consumpton
' " ' ' vetween
| | - 1 1955/56 &
bbb 11976/77
Percent
Foodgraing : _
Rice 22.4 36.5 30.7 34.9 34,2
Wheat 1G.7 3.2 17.0 21.7 22.1
Jowar 10.5 1.2 1.7 3.9 4.0
Bajra Te3 0.6 1.8 1.2 1.2
Maize 3.2 0.5 2.4 2.4 2.5
Ragi 1.5 0.6 0.6 1.4 1.4
Barley - 1.7 0.4 0.6 0.2 C.2
Other Cerecals 3.3 0.1 0.1 b b
Pulses ; 14.7 | C.6 C.9 b b
Sub-Total 75.4 44,2 5C.38 65.7 65.6
Other Food :
Sugarcane - 1.5 12.4 5.5 7.5 7.4
Condiments & Spices 1.1 5.1 2.6 2.9 2.9
Sub-Total 2.6 17.0 9.1 10.4 10.3
MNonfood
Totton 4.8 1.9 3.9 6.4 645
Jute . 0.5 0.4 0.2 0.3 0.3
Groundnut 4.1 1.3 5.1 2.8 2.9
Tebhacco 0.3 0.7 1.7 1.2 1.2
Sub~Total S. 4.3 10.9 10.7 10.9
Qther Nonplantation® 11.9 ~° 8.4 14.4 7.2 7.7
Plantations® 0.4 25,6 9.8 6.0 5.5
All Crops 100.0 10C.0 10C.0 100.0 100.0

d

a Average of 1955/56, 1970/71 and 1976/77
b Included in “"Remaining Nonplantation!

¢ Includes vegetables and fruits, tapioca; cilseeds other than groﬁnd—
nut, fibres other than cotton and jute, fodder and miscellaneous
CTOpS - : : T

d Includes tea, cofee and rubber

Source: Based on official area statistics, 11th and 26th Rounds of NSS,
' and Fertilizey Demand Study of MNCASR. For methodology and other

4 h

~details, see Gunvant M.Desai, Sustaining Rapid Growth in India

- Fertilizer Consumption: A Perspective Based on Composition of
Use, International Food Policy Research Institute, Washington
D.C., August 1982.
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Table 3: Percent of crop area irrigated and share of irrigation in
~total fertilizer consumption, 1970/71 “

It L.

1 )
: l Percent of {Share in Fert. Consumption
Crop i Crop Area [Irrigated | Unirrigated
' | Irrigated |I'Area b _Area
Foodgrains
Rice 38.5 80.4 19.6
Wheat 54,3 90,1 9.9
Jowar 3.6 26,8 73.2
Bajra 4.0 17.5 82,5
Maize 15,9 45.4 54.6
Ragi 13.1 46,9 33.1
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 L 22.4
Gram ' 15.6 58.0 42,0
Tur ' 0.3 0.8 99,2
Other nulses 6.3 18.3 81.7
All pulses 8.8 29.8 70,
All foodgrains 24,1 76.9 23.1
Other Food .
- Sugarcane 72.4 91.8 8.2
Condiments 'and spices 35.4 54,7 45,3
Above other food . 56.9 81.5 ' 18.5
Nonfood |
Cotton 17.3° 60.5, 39.5
Jute 10.9 23.7 46,3
Groundnuts T.5 18.1 81.
Rapeseed and mustard 2D.2 84.5 15.5
Se samum 2.6 6.9 93.1:
Tobacco 23.7 31.1 68.9
Above nonfood 12.7 38. 67.8
Other nonplantation 22,3 70.0 - 30.0
All Crops : _ 23.0 ‘ 71.2 28.8

Source: Based on official irrigation statistics and 26th Round of .
NSS. For methodology and other details, see Gunvant M, =
Desai, Sustaining Rapid Growth in India's Fertilizer %gn-
sumption: A Perspective Based_on Composition of Use, Inter~
national Food Policy Heszarch Institute, Washington D.C.,
August 1982. ‘
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Table 4: Share of different categorics of area in total fertilizer
consumption on selected crops, 1976/77

Crop T & IV IAfiiqggifﬁy & IV  UA-TV fotal
Percent
Rice 53.0 33.2° 1.9 11,9 100
Wheat 80.3 17.5 0.8 1.4 100
Jowar . 21.0  23.4 8.6 22,0 100
Bajra 28,2 33.7 10,0 28. 1 100
Maize = 26,2 57,2 6.2 10.4 100
Sugarcane 50.7 47.3 1.3 0.7 100
Cotton | 50.8 11.4 26.5 11,3 100
Groundnut . 50.0 33.5 3.9 57,8 100
Kzi above crops- 56.8 25:8 | 4,8 9.6 | 100 

IA = Irrigated Area; UA = Unirrigated Area; HY & IV = High Yield-
' ing and Improved Varieties; TV = Traditional Varicties.

Source: Based on Fertilizer Demand Study of NCAER. For methodology

. and other details, see Gunvant M.Desai, Sustaining Rapi
Growth in India's Fertilizer Consumption: A Perspective
Based on Composition of Use, International Food Policy
Research Institute, WashIngton_D.C;, August 1982, Co
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Table 5: Estimates of diffusion and rates of application on unirrigated
areas sown to different crops and crop varieties in 1970/71

and 1976/77

: T970/71 R L X =Y de i A ) (oFNE3Y) -
PercentiRate Percent Area Ferti- Rate (Kgs/Hectare)
Crop ?rea E&Kgi/ lized

erti—~ ;Hectare i ' e
B Lized E H g Iml T Bii? H &_Ii T | Both
Foodgrains
Rice 17.7 29 63.1 19.0 20.6 56 43 45
Wheat 11.5 35 19.4 9.1t 10.5 47 28 33
Jowar 4,7 27 61.8 7.5 13.0 64 37 50
Bajra 6,1 34 21.5 6.4 7.3 33 32 32
Maize 15.5 34 61.5 12.8 18.0 30 29 30
Ragi 10.0 29
Barley 4,7 58
Other Cereals 1.2 33
Gram 0.6 61
Tur 3.5 38
Cther Pulses 1.4 34
Other Food
Sugarcane 24,3 61 52.0 18.8 34.5 47 67 53
Condiments & Spices 24.3 83
Nonfood | |
Cotton 11.0 41 7€.9 13.5 27.0 87 56 5
Jute 2.0 34
Groundnuts 18.7 52 68.4 34.7 35.4 53 32 32
Rapeseed & Mustard 3.7 35
Sesamum 2.6 21
Tobacco 76.3 75
Other Nonplantation 3.9 101
All Crops Above 3.3 38 53.3 15.7 18.8 64 39 45
Notes: 1. H& I = High Yielding/Improved Varieties, T= Traditional

Varieties

2. Other nonplantation crops include vegetables, potatoes,

tapioca, fruits, oilseeds other than groundnuts, rapeseed
and mustard and sesamum, fibers other than cotton and jute,

fodder crops and miscellaneous crops

Source: Based on 26th Round of NSS and Fertilizer Demand Study of NCAER,
For methodology and other details, see Gunvant M.Desai, Sustain-
ing Rapid Growth in India's Fertilizer Consumption: A Perspect-
jve Based on Composition of Use, international Food Policy

Research Institute, Washington D.C., August 1982




21

Table 6: Districtwise irrigation and fertilizer consumption levels in
Gujarat, early 1260s and late 1970s/early 1980s

Irrigated Area as PermlFertilizer Consumption Average
. cent of cropped AreaiXgs. per Hectare Annual Gro-

Bistrict  foso/e1 — 1975/76 - [1960/61 - 1979/80 - ?;"r‘tﬁifieir‘

19562/63 1977/78 1?§Zﬁfﬁr 1931/82 Coasumptigg
Raikot 5.7 14.6 j.6 69.5 22.0
Sabarkantha 10.0 2741 0.7 63.5 26.8
Kheda 8.3 37.3 6.2 62.2 12.9
Junagadh 12.1 13.5 2.8 57.0 17.2
Amreli 6.6 7.3 2.1 55,9 18.9
Surat+Valsad 3.3 21.0 2.4 54.1 17.7
Vadodara 2.8 20.0 4.3 48.0 12.8
Bhavnagar 8.4 1.1 2.1 41,6 17.1
Jamnagax 4.8 10.3 0.7 37.9 23.8
Ahmedabad? 8.0 16.6 1.0 24 .1 ' 18.2
Mehsana 17.6 36.4 0.9 23.4 18.9
Bharuch 1.2 8.8 1.4 19.0 14.7
Panchmahals 2.1 5.8 0.5 12.7 iB.2
Surendranagar 2.9 8.2 0.1 11.6 27.8
Banaskantha 8.3 19.4 0.2 10.4 22,8
Kutch 14.5 10.0 0.1 5.7 26.0
Average for -
State’ 7.4 17.4 1.7 36.1 17.5
< "S’tg‘fg%g%’ 60.8%  56.5% 106% 65% 2455

o 2 - PERS

a Includes Gandhinagar

Source: Mahesh T.Pathak and Haribhai F.Patel, Inter-Dlstrlct Vari-
ations in Agricultural Development in Guiarat, 1949750 =
'1978/79, Agro-Economic Research Centre, Vallabh vidyanagar,
1982, and Government of Gujarat, Report of the Working Group
on Fertilizer Distribution sttem in Guiarat, April 1983,




