FSK

Pralininery Drae
Not Lo be quoted

g) /02038

FERTILIZER USE AND 1TS OETERMINANTS . A REVIEW WITH
SPECTAL REFERENCE TO SEMI-ARID TROPICAL INDIA

DAYANATHA" JHA

Economics Program
IMTERMATIOMAL CROPS RESEARCH INSTITUTE FOR THE SEMI-ARID TROPICS (ICRISAT)
Hyderabad, INDIA

September, 1978



| 28 ]

II'

I1I.

CONTTNTS

COIUITIOY LEVELS A'D CROVT 100 FIPUILIZER USE

Crowth in Fertilizer Use ..
ihe SAT Reglion .
nome Curthor lesults

CRTILIZER USE PATTER. ON SAT CROPS AUD TARMS

Averzqe lates ol Fertili~er Applicatior  Aggregate
Estimates
Fertilicer Use on SAT Farms

“ellary - Fanchmahals Study
AICRPDLA Agro-Lccnomic Studien
ICRISAT Villaae Level Ctudies

FACTORS AFFLCTING FIRTILIZTR €I .o

Macro-Level Analysis
Micro-Studies on Fertilizer Demand
Analytical Approaches

SUIPAARY - .
APPENDIX

REFERLLCES .o

-~ O o W

11

12
13
14

18
2l
27

28

(1)



PERTILIZER USE AND ITS DETERNIKANTS: A REVIEW WITH
SPECIAL NEFERENCE TO SEIMI-ARID TROPICAL INDIA

The semi-arid tropics covaring nearly two-thirds of the country's
areable area, are spread over the states of Andhra Pradesh, !aharashtra,
Karnataka, Hadhys Pradesh, Tanil iWadu and parts of Uttar Pradesh, Harysna,
ReJastuan and Gularst. ‘Mile the advent of irrigstion in states like Tamil
dady, Haryana, Uttar Pradesh and others has helped in transformation of the
irrigated SAT' areas, bulk of UAT India continues to be characterised by lowv
output, highly unstable sericultursl systern supporting fairly high population
densities. Till recently, these vere looked upon more as problem aress requi-
ring fanine relief and protection rather than areas capable of making positive
contribution to country's agricultural growth.

Earnest efforts are nov being made to rectify the imbalance. The
share of dryland aress in development allocations is increasing, attempts to
improve the technological base of agriculture in these areas have been inten-
sified. The realization that irrigation will never reach a vast majority of
SAT areas, has focussed attention on development of high - output technolo-
gled and ferming systems capable of performing wvell under constrained and
uncertain moisture situations.

Lfficient seil fertility and veter management have been identified
as the key fectors in this context an' fertilizer use plays an important role
in the nev dryland agriculture technology. This paper focusses attention on
fertilizer use in S5AT India in terms of consumption levels, growth, tirnlr!:
practices and factors affecting farmers' demand for fertilizers. Information
on these aspects is lacking, ecunomists, like everyone else, were to0 pre-
occupied with the exciting changes taking place in irrigated agricultural
regions of the country. As early as 1969, Desai {6) empbasized the importance
of rainfed regions as potential source of future growth in fertilizer demand.
A decade later, he had to reiterate the call (7); apart from the work he
followed up through these years [8, 9, 10], no systematic study was conducted
on this problem.

The abbreviation SAT has frequently been used for semi-arid tropics
in this text.
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Agro-bioclogical scientists, on the other hand, have been more
responsible. A large nunber a:d varfety of experiments have been conducted
under the All-India Coordinated Agronomic Experiments scheme, the All-Indis
Coordinated . ‘search Project for Dry’ .nd Agriculture, o1 the Sorghum and
Millets Research Programmes of the Indiun Council of Agricultural Research
and agricultural universities in different states. These have established
that most of the crops grown under dryland conditions do respond to ferti-
lizers [17]. Wnhile there is need to further study the intersctions of ree-
ponse vith moisture (rainfall) variability, methods of application and other
agrononic realities of dryland agriculture, successful diffusion of ferti-
lizers requires an understanding of the status of fertilizer use and factors
inhibiting its use at farmers' level.

This paper attempts to piece together information on various aspects
of fertilizer use from different sources. A bdrief macro picture is firet
given covering consumption of fertilizers in India and in selected SAT areas.
The grovth pattern of fertilizer use is then discussed in aggregate terms.
The second section deals vith micro-evidence on fertilizer use practices of
farmers. Finally, factors affecting ndopeion and use of fertilizers have
been identified. A comparative framework has been followed, primarily to
portray the ZAT position in sharper relief.



I. COuSUHPTION LEVELS AND GROWTR IN FERTILIZER USE

Table 1 provides a synoptic view of consumption levels of fertili-
sers (total plant nutrients) in India. Tt shows that mcre than 50 percent
of the total fertiliters are consumed in only four states of Punjadb, Uttar
Pradesh, Andhra Pradesh and Taril Nadu. These account for only 30 percent
of the gross cropped srea of the country. The eastern states (Asssa, Bihar,
Orissa and 'Yest Bengal) account for about 17 percent of the area but consume
only 11 percent of the fertilizers used. This clearly indicates concentre-
tion of fertilizer consumption in a fev states (7, 10].

The states of rladhya Pradesh, Andhrs Pradesh, Maharashtra, Kai atain
and Tamil adu fall predominantly under the semi-arid tropics.l If ve leave
out Andnre Pradesh (vhere fertilizer use is high primarily on account of its
concentration in 5-6 coastal-non-SAT districts) and Tamil Nadu (vhere very
bigh irrigation levels obtain), a crude idea regarding fertilizer consumption
in predominantly SAT areas can be had. Madhya Pradesh, Maharasitra and
Karnataka account for nearly one-third of the country's cropped ares but
their contridbution in total fertilizer cod;unption is barely one-fifth.

This suggests that fertilizer use in SAT areas is comparatively lower. It
is also lowv in Rajasthan and the eastern states.

The table reveals very high inter~state variability in adoption
level as vell as rates of application. As regard adoption, in seven states
more than 60 percent of the farmers ..~ fertilizers. All these are predomi-
pantly rice and vheat groving areas vith the excention of Cujarat. The rate
of application is also high - 76 to 128 kgs/ha. On the other extrems, five,
states have less than 35 percent adoption and lov rates of application (Orissa
being an exception). So far as the three states mentioned above are concerned,
sadhys Pradesh, has very lov rates of adoption and application. ‘'4aharashtrs
occupies an intermediate position and Karnataka has fairly high fertilizer
use indicator values. Ome cannot really drav a consistent inference regarding
fertilizer use based on state level data.

Table 2 gives the distribution of 38l districts in India over daiffe-
rent consumption level intervals. Only 13 percent of the districts had con~
susption level above 20 thousand tomnes, but these 48 districts consumed more

T

1 Parts of Uttar Pradesh, Haryana, Rajasthan and Oujarst are also included
but state level data would nto reveal the SAT position.
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Table 2. Dietribution of districts by consumption levels of
fertilisere® : 1976-77

Consumption range No. of 2 share of MNo. of selected
(th. tomnes) districts all India  SAT districts
consumpt on

30 - 63 3.4
25 - 30 3l 30.1 -
20 - 2% 19 9.7 9
15 - 20 30 15.2 7
10 - 15 9 17.3 12
3-10 39 9.1 13
Below 3 221 15.0 33
Total 384  100.0 7

e (N+P+XK)

The 74 SAT districts delong to Andhra Pradesh, Madhya Pradesh,
Karnstaks snd Maharashtras

SOURCE: Yertilizer Associastion of India, Pertil Stat
1976-77, New Delhi Dec. 1977
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than A3 percest of the total fertilisers. On the other extrems, over 58
psrcent districts hed very lovw consumption levels (less than 5 thousend
tonnes) and these consumed only 15 percent of the total. This underscores
the concentration point mentioned earlier.

As an {llustrative exercise, fertiliser consumption levels in Th
typically SAT aistricts? (in Andhrs, Karnataks, Mahersshtrs and Madhys
Pradesh) were examnined and Table 2 gives the distridution of these districts
also. One finds that vhile districts vith very high consumption levels are
rare in the SAT, the oversll position in the intermediaste range appears to
be better than that for the country as a vhole. Por the latter, 58 percent
of the districts had less then 5 thousand tonnes consumption; for the selected
BAT districts, this percentage vas about bi. Again, only 24 percest of the
384 districts consumed between 10 to 25 thousand tonnes; on the other hand, 37
percent of the Th SAT districts fell in this category.

Purther examinstion (Table 3) revealed that the Madhys Pradesh distri-
cts had lovest consumption levels - more thea half of the selected districts
used less than 2.5 thousand tonnes of fertilisers, only one consumed BOTe
than 10 thousand tonnes. On the other hand, $ out of 10 Andhre districte
consumed more than 15 thousand tonnes. On the whole, the Maharashtre distriocts
appeared to fare relatively better - none of the 20 districts used less than
5 thousand tonnes, and 5 used more than 25 thousand tomnes. This tadle shows
that vhile the consumption levels in SAT areas are generally lov, there is
considerable variation vithin SAT districts. )Madhya Pradesh appears to be
the most difficult BAT area.

Orovth ip Yertiliser Use

Crowvth of fertilizer use in Indian agriculture has dees studied in
depth by Desai (6, 7, 10). Historical evidence indicates that though the
use of fertilizers for field crops started in the lste thirties, it vas only
during the Pirst Five Year Plan that it really got a strong push. Consmumption
of the three types of fertilisers rose from sbout 81 thousasnd tonnes in
1952-53 to sbout 3 lakh tonnes in 1960-61 and 3% lakh tomnes in 1976-TT.
The growth, howvever, has not been monotonic and wide inter-year fluctustiocns

2 Districts were selected on the dasis of the climatic defiaition of BAT to
begin with. Then, we excluded those where irrigation exoesded 20 percenmt.



Table ). Statewise distribution of 74 SAT districts by consumptios levels: 1976¢-
Consumptioe® Madhya Pradesh Andhrs Pradesh Nabarashtre Farnatsha  Total

(th. tounee) -

20 - 23 . 2 ’ 2 '
15 - 20 . 3 3 2 ?
10 - 13 ! ! ) ) 12
3 - 10 2 2 ' ) 1)
2.5 -9 11 2 . 1 14
Below 2.9 18 - . L 19

Total 32 10 20 12 "

(64) (32) (93) (10)

-

¢ (HMK) totsl plant mutrients

Tigures in patentheses indicate the shage of the selected dietricte {a total
consumption of the state

SOURCE: Pertiliser Associstion of Indis, Pertiliser Btatistice 197¢=11, New
Delhi, Dec. 1977



vere vitnessed. Recently, there vas a sharp deceleration in 1972-73 and
1973-7 and & sudbstantial decline in 197h-75. The last two years (1975-
76 and 1976-TT) were very impressive but Desai [7] cautions that this
should not b. {oterpreted as ~ defin .c ncceleration of trend, it most
likely implies a recover- along the pre-1972 trend. He also pointed out
that the s'atevice base of growvth in feritlizer consumption continued to
be narrov and states like Uttar Pradesh, Punjad, Tamil Nadu Andhrs Pradesh
and Gujarat have accouted for bulk of the post-19TS grovth in fertilizer
consumption. These were the states vhich formed the base of growth in the
sixties alzo. This continuin; concentration raises fears adout rapid future
grovth in fertilizer consumption {n India.

The iistrictvise study on grovth in fertiliser use [10) focussed
attention on the concentration probleri. They examined dats on fertiliser
comsumption for 286 districts over the period 1960-61 to 1968-69 and found
vide inter-district variability in grovth rates of fertilizer consumption.
More than B0 percent of nitrogen (N) and phosphorus (P20s) wvas consumed in
less than one-third of the districts all through this period. On the other
extreme, more than 50 percent of the districts accounted for only 10 percest
of the total fertilizer consumption.

Extending the analysis to 1975-T6 and 1976-T7, the pattern was found
to be persisting - 87 percent of the growth in nitrogen consumption between
these two years vas accounted for by omly 81 (30 percent) districts, most
of these vere important in the sixties also (7). Desai concluded that while
there vas some broadenirg of the districtvise base genersting growth in
feritlizer consumption, it wvas still quite narrov and dominated by the trea~
ditional growth generating districts throughout the last 15 years or so.

It vas also shown that the performance of the southern reigon (Andhrs,
Kerala, Karnataks and Tami) Hadu) vas very good vith respect to both nitrogén
and phosphorus use vhile that of the central (Madhys Pradesh, Rajasthan,
Uttar Pradesh) and eastern (Assam, Bihar, West Bengal, Orissa) regions was very
poor. The western region (Cujarat, Maharashtra) performed relatively better
vith respect to phosphorus use and the northern region (Punjadb, Haryana) did
better vith respect to nitrogen growth {10]. The study also investigsted
the factors behind verying growth patterns. These shall be discussed later,



Ihe SAT Reion

Ve bave attempted to interpret the results of this study by Desai
and Singh [1"] 1in terms of SAT regi~ns. The study gives growth rates of
fertiliser use for distri.ts faiiine {n J4i 'ferent annual rainfall classes
- less than 500 mm's, 5 . to T50 mm's, 751 to 11 ) mm's, and more than
1150 sm’'s. Tne last class is treated by tne authors as assured rainfall
cetegory. We have interpreted the districts falline {n 501 =zm's to 1150 mm's
class as bdelonging to semi-arii tropicu.3 Table h shovs the Aistridution of
districts by rainfall and irrigstion classes.

The top half of the table reveals that 46 districts had high to very
high growth rates of nitorgen use. Of these, 30 were located in the semi =
arid region, the arid an! assured rainfall areas had 5 each. Similarly, dbulk
of the medium growvth districts were also located in the semi-arid region.
Considering the distribution within each cstegory, the arid region showed
raximum contrast, 10 districts in the low to very lov and 5 districts in the
high to very high growth category. In the semi-arid and assured reinfall
areas, these figures vere 77 (L percent) and 26 (22 percent) and 7T (75 percent)
and 5 (5 percent), respectively. These figures clearly brought out the poor
performance of the high rainfall districts. These belonged mostly to the
eastern region. The semi-arid regions (and even the arid region) performed
much better during the sixties.

Wit} respect to growth in ph-sphorus use, the nemi-arid areas stand
out distinctly superior. Once again the assured rainfall regions vere found
to be lagging behind.

Classification by irrigation levels vithin each type of ares provides
a more reslistic assessment. This reveals that all the districts in the high
nitrogen growth class in arid region had higher irrigstion, all the 10 low
grovth districts had lov irrigation. This held for the semi-arid regions
also - 27 percent of the high irrigation districts had high to very high
growvth, only 10 percent of the low irrigation districts fell in this category.
The proportic:. s of districts with lov and very lov growth vere 30 percent and
58 percent for the high and lov irrigation classes respectively. In the
assured rainfall areas, irrigation does nct seem to have made puch impact.
With respect to phosphorus use also, a similar trend vas observed.

3 The limitations of this classification are recognized. It was sttempted
in the hcpe that this will enable some broad judgements.
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Taking an overall viev, and considering lov irrigation situation,
the semi-arid districts seem to have performed better than the arid and
assured rianfall districts. Only 58 percent of the (96) districts in this
class had 1o or very lov growth of .iitrogen use (57 percent for phospborus
use). In the arid and assured rainfall districts, the proportions were
100 percent and 75 percent respectively (90 percent and 70 percent for
phosphorus use). Ten percent of the diwtricts had high to very high growth
rate of nitrogen use (13 percent for phosphorus ysc) in the unirrip-t.d scti-
ari areas. The corresmonding “irures for arid and assured rainfall aress

vere nil and 3 percent, respectively (nil and L percent for phosphorus use).

The above analysis, even though rather crude, provides some useful
insights {nto the relative position of SAT regions vis-a-vis others.
(1) The semi-arid (and alsc the arid) regions had higher growth of fertiliser
use during the sixties as compared to the assured rainfall regions, more
distinctly sc with respect to phosphorus use, (2) Availability of i{rrigation
seems to bring about a much greater impact on fertilizer use in the semi -
arid (and aleo arid) areas, (3} With low levels of irrigation, growth rates
fall substantially in the semi-arid regions but they atill out-perform
the assured rainfall areas; (L) iligh nitrogen growth districts were concen-
trated in the high irrigation arcas. For phosphorus use, particularly, in
the semi-arid areas, the c-rrelatisn was not so strong, {5) Surprisingly,
irrigation does not seem tc have made a very significant impact on growth

of fertilizcr use in the assurcd re 711 areas.

The analysis le. tc thi conclusion that extension of {rrigation
end spread of fertilizer use in unirrigated (both dryland and assured rain-
fall) areas hold the key t~ future growth irn fertilizer use (7, 10]}.

Some Further Results

Date on fertilizer consumption for 72 SAT districts in Andhra,
Madhya Pradesh, Karnatars, and Maharashtra vere updated till 1976-77 and
growth rates were worked cut cver the period 1969-70 to 1976-77. For
almost all the districts, the trends vere negative. This vas so becsuse
the consumption levels recorded a decline till sbout 197k-75 {7]. The last
tvo years witnessed a recovery but not sufficiently so to offset the nega-
tive trend. We thap used the terminal year consumption figures and vorked
out the anpual rates of increment. These have been given in Appendix I.



The procedure i{s crude but the results broadly support the above
conclusions. About 36 percent and L8 percent of the districts had low to
very lov grovth of nitrogen and phosphorus use, respectively. The percent-
sges recording high to very high gre th were 22 and 19 for nltro;un.nnd
phosphorus use. The results also shoved that vhile Madhys Pradesh had very
low growth rates for both the nutrient:, Maharashtra and Karnataka had more
thas 40 percent districts having high o very high growth {n nitrogen use.
For phosphorus use, all the threc statcs had about one-third of the selected
districts in this category.

This cxercise revealed that an improvement scems to have taken
placce in the growvth rates in the SAT districts over the last fev years as
compared the situation in the sixties.



IT. FERTTLIZER USE PATTERN ON SAT CROPS AND FARMS

Iz order to understand the forces which icsd to the adbove macro
patterns, i: is nccessarv to kno *F  fortilizer practices of individual
farccrs. An attempt has been made in thir section to provide information
an the rates of fertilization of Aiffcrent crops, the extent of coverage
and cropwvise allocation of fertilizcrs, with epecinl focus on the semi -

arid regions of India.

Avcrage Rates of Fertilizer Ajrlication and extunt of Fertilizer Use:
Aggrogate Fatimatoes.

Table 5 gives {nfrrmation of averape rates of fertilizer application

for important crops and aluo the percentage arca covered [21).

The table plves wn nverage picture, It shows that among food -
grains, vheat, rice and majize are ferti{lized at higher ratce than others.
Bearly S0 percunt or more of the irrigated arca under these crops is ferti-
lized. Pulscs arc fertilized ot lower ratcs and the ares covered is very
szall. Among non-food crops, sugarcanc {s furtlilized at very high rates
followed by cotton. More than TU percent of the irrigated area under these
crops receives fertilizers., Ollsceds mre feritlized at much lover rates -
lwocr even than most of the foodgruins. The study slso showed that for the
ccuntry as a whole, foodgrains sccount for nearly two-thirds of the total
fertilizer uscd, rice and wheat dominating the picturc, Sugarcanc and cotton

vere the important claimants i vne non-foodgrain category.

Fertilizer usc falls draetically under unirrigsted conditions and
the dose does not exceed 30 kge of nitrogen per hectarc in any case and the
percentage ares covered is less than 16 percent for all crops except rice
and cotton. It is intercsting to observe thut foodgrains arc fertilized at
higher retes as comparcd to cotton and oilseceds under unirrigated

conditions.

The study =lso showed that the high yiclding varieties were ferti-
1ized at much highur retes and the coverage was also higher (15). A number
of other classifications arc given to show the effect of different factors
on fert:lizer usc¢ levels. These shall be discussed later.



Table 5. Rates of application and axtent of fertiliser use on selected crope !
All-Ind{a estimates t 1970-71

Proportion of Tertillzed arsa Rate of epplication per

to total area under the cg. %“Q*mﬂ area(kaa
Crop Nutrient lrrigated  Unirrigat ted antd |
Rice N 6% ) ‘8 %
P 10 ¢
K 1 2
whest N 69 16 54 28
P ) )
{ 1 3
Jowar N 39 13 M 17
P 13 9
K ] l
Maize N & b 57 )|
P 2 10
K 1 1
Other cereals N 19 11 50 1}
P 4 17
K . l ¢
Pulses N 13 ) 36 9
P S 4
¢ 1 ¢
Sugarcane N 8 - 199 -
4 30 -
4 26 -
Cotton ] 70 k)| 61 22
P 12 3
K 7 1
0ilseeds " n.r. n.t, 14 19
P 19 10
K 2 1

* Nutrientwise breakup not given.
t Lese then 0.5 kgs,
n.t, : oot reported

SOURCE: NCAER, 1974,
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Figures for scrghum, pulscs, cotton and oilsceds are of {ntercst
because these are important in SAT India, particularly under unirrigated
conditions. The figures for these crops reveal very lovw sproad of ferti-
lizers for scrghum and pulscs (13 and 3 percent, rospectively). On the other
hand, nearly 31 percent of the cotton area {is fertilized. Unirrigated
soryhum, cctton, and ollsceds ruoccive sbrut the same ratc of total nutrients
- 2%=:7 kgs per hectare, pulscs are fertilized 1t much lower rate. The table
%150 shovs Lhat while nitrogen is the most important nutricnt in each case
the §:P»0c ratio is eignificnntly detter for unirrigated sorghum and oilseeds

ns comparced to cotton.

The recent NCAFR study [22] gives statc level estimates of rates of
fertilization for i{mportant creps. Duta on threc statcs Andhra Pradesh,
Arharashtra, Madhya Predesh hove beon presented in Tables 6, 7, and 8, res-
pectively to illustrate the position in semi-arid arcas. These three states

represent the high, medium and lov fertilizer usc areas.

Andhre Pradesh is onc of the high fertilizer ueing states in the
country (Table. 1). Information on rates of application reveals (Table 6)
that high yiclding and improved varictics are invarisbly fertilized at higher
retes than local under irrignted conditions. For unirrigated crops, vinter
and surmer paddy are cxccptions. Trrditional vericties arc anlso fertilized
at firly high retcs, cven under unirrigated conditions. Crops like cotton,
chillies and autumn peddy which -ceupy only 10 percent of the gross cropped
ares, have the highest ratec under irrignted as well as unirrigated conditions.
In fact, the unirrigated rates ~re highor for autumn paddy and cotton. The
study also revealed that paddy -nd chillies accounted for a sizesble propor-
tion of thce total fertilizer uscd in the State.

The table shows that fortilizer use has diffused fairly widely in
Andhra Pradesh and hat syremd to unirrigeted crope also. One must note two
festures. Under unirrigatcdé conditions, the heavily fertilized crops are
cotton and chillies, both cash crops {8). For other crops, though the
unirrigated rates arc high, the proporticn of unirrigated area is very small.
Secondly, the crops mentioned in the table cover only U8 percent of the gross
cropped area. We have no information on fertilizer use for crops grown on
more than half of the cropped arca. These include sorghum, groundnut,
pulses and other crops. These are obviously unimportant in terms of
fertilizer use.



Teble 6§  Cropping pettern, average rates of fertiliser application per
fertilized hectare by crops, variety and irrigetion {n Andhre Predesh

1973-16 e A
TICN YT REV YUt of application (kgs/he

thecrc: N P K Total N P K Tota

Irrigated crops .
1. Autumn Paddy S 84 30 14 128 62 13 4 7
2. Minter Paddy 22 00 27 4 i1l W 21 3 98
). Summer Paddy 7 9 3B 9 14 70 18 7 9
4, Cottom 3 1% - - 180 100 - - 107
5. Sugarcane 2 186 75 13 M 136 26 o 166
6. Chillies ) - - - - - « - -
Lnirrigated crops

¢
1. Autumn Paddy 1 64 114 - 158 39 10 10 %
2. Winter Paddy 8 - 20 - 20 511 31 &
3. Summer Paddy 10 58 - - 58 91 4 - 9
4, Cotton 61 163 21 10 194 8 22 ) 11?
5. Chillies 41 166 104 - 270 102 % 8 146
*

Percentage ares under the crop (irrigated + unirrigsted).

@ Proportion of unirrigated ares.

SOURCE: NCAER, Interim Report : Fertiliser Demand Survey, Vol, 3, Wew Dalhs 1978




Table 7. Cropping pattern, average rates of fertiliszer application per fer-
tilised hectare by crops, variety and {rrigation in Msharashtra:1973-

Toree Joerage retes of spp leatlon CUD
Crop under T Tradtelosed v:iTI =

Irrigated crops N ,

1. Paddy 10 75 16 9 100 48 15 1 [
2. Cotton ? M2 10 110 33 6 4 A4S
3. Sorghum (Kharif) 10 60 1§ 6 8l ] 14 14 102
4. Wheat 8 65 19 13 9 50 14 6 ]
3. Sorghus (Rabdi) 16 1? ] 4 28 33 3 3 )
6. Sugarcane 2 24 4S5 292 237 S0 M 3MS
Unirrigsted crops ¢

T. Paﬂ y 66 0 4 12 76 5] | ¢ 5 3
2. Cotton 89 38 14 7 79 36 13 7 N
3. Sorghum (Kharif) 91 ) 10 4 37 20 4 i 23
A, Whest 34 82 9 & ”» 1 5 35 0
5. Serglum (Rabi) 89 15 6 - 81 29 4 ) %
6. Sugarcane + - . - - 22 - = 22

t Less than 0.5 percent.

@ Proportion of unirrigated area.

* Percentage ares under the crop (unirrigsted + irrigeted).
SOURCE: WCAIR, 1978, op, oit, Statement & and table 37,

SCAIR, Interim Report of the "ftilll_.f_?‘_.ﬂ_ﬂun, R !!I Ii .
Nev Delhi, 1978,




TARLE 8. ittern, &' rates of spplication per fertilised hectare
)y crops, mlm"‘ irei{gatlon In .~ o Fradesh : 1IT5-%

\ ares Average retes of application (Kga/ha)
cTop under NV

the Traditional Varieties
crop i P K Total N P K Total

Irﬂytod crops
*

L. Kharif paddy 25 60 2l ) S 4 6 4 »
" Malze Y 50 b % b . "y
‘. Wheat 19 57 2% 82 ¥ 9 l “
4. Sugarcane ¢ Nl 5 Ww " 20 ) 102
Unirrigated crops
¢
« Kharif paddy 08 5 - % 19 3 22
2. Maize 8s - - 19 2 al
3. Vheat 67 42 66 16 10 26

* Percentage area under the crop (irrigated + unirrigated)
9 Proportion of unirrigated ares
+ Less than 0.5 per cent

Source: NCAER, Interim Report : Fertilizer Demand Survey, Vol.2, New Delhi, 1978
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In Maharashtra (Table T), the rates arc higher for high yielding and
improved varietics of paddy, cotton and vheat under irrigated conditions; for
sorghum {both kharif and rabi) and sugarcane, the traditional varieties are
fcrtilized at nigher rates. Intorostliely, for unirrigated crops, the supe-
rior varictics vere alvay- fertilized at signific-ntly higher rates. In fact,
the ribi scrghuz (HYV) crop was fertilized at higher rate under unirrigated
conditions. This thorws up somc qucntlo;n reegarding response of tradiitonal
nnd high ylelding varictics under irrigated and unirrigated conditions which

nceued investigntion.

With the exception of sugarcanc, the rate for food and commercial
crops wure not distinctly diffurent. Sugarcanc and paddy accounted for dulk
of the fertilizer used in the state. THim {mplios that though the rates are
high, the percentage area fertilized must be lov for other crops, particularly
in viev of the fact that these two crops account for only 12 percent of the
gross cropped rrea. It {8 also relevant to note that theoe crops are concen=
trated in the non-SAT areas of the (tate,

Madhyn Pradesh {8 one of the poorcmi performers with respect to
fertilizer usc. Data on rat.s of =pplication for differcnt crops (Table 8)
revealcd significantly lower rates of fertilizer npplication as compared to
the other states under irriget.4 s wcll as unirrigated conditions. The high
yiclding varieties were fertilized at higher rates.  Paddy and vheat which
occupy about Ll percent of the gross cropped arce, consume bulk of the ferti-
lizers used in the stote -l 9Bt o0 tue ares under these crope is unirrigated.
Once agein, ve do not kno. the position regarding crops grovn on nearly half
the cropped urec.

The ebove deta suggests that we have very little information on crops
like sorghum, pearl millets, piceonpeas, chickpeas and groundnut - the typical
crops of the semi-arid zitustion. It also ruveale that irrigated crops and
commcrcial crops are generclly fertilized nt high levels,

Fertilizer Use on SAT Farms

Evidence from micro-l.vel studies suggests (6, 10) that farmers'
fertilizer use allocntions arc bescd on the size and certainty of returns fros
fertilizer use for different crops. Roy [30] alsc found that profits from
fertilization (determined by physical response and priccs) was the main factor

explaining inter-farm diffcrences in fertilizer use,
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However, very fev amapirical studics arc availadble on fertilizer use on
farwers' fields under dryland conditions. In view of the fact that very little
fertilizer hos been traditionally used in thesc areas, this lnck of isterest
is understand:ble. The cropping pattorn wns dominated by low-value crops and,
spart from cotton and porhape groundnut, hardly nry other unirrigsted crop vas
fertilized. It has been argued that frrmcrs used most of their fertilisers on
the small parccls of wet lands vhere returns from {ts application were rela-
tively assured [6]. An attempt has been made hure to review the findings of
some fmportant etudics {n this arca.

(a) Bellary-Panchamahals Study

Krishnaswamy and Patc! [19) provide some information of the forti-
lizer usc practices of 240 farmcrs from 24 villages in Bellary (Karnatake)
and Panchmahals (Gujarat) districts for 1970-71. Both the dlstricts refloect
the characteristics of traditional semi-arid agriculturc. Table 9 provides

the available {nformation on cropping pattern, fertilizer ume levels, etec. on
the sample holdings in cvach district.

Sorghum and pearl millet were the l.;uportmt cerenls in Bellary and
groundnut and cotton were the main cash crops. These four crops accounted
for about T2 percent of the gross cropped area on the sample farms. In
Panchmahals, paddy and maizc woere the most {mportant cereals; wheat sorghum
and pearl millets werc also grown by the sample cultivators. Oroundnut and

cotton were ti. cash crops but th: ~r - under these crops was lower as

compared to Bellary.

Pertilizer use was generally low in both the districts though the
Panchmahals samplc had relatively higher rates. In Bellary, some fertilizer
was used for almost nll the cropg including inferior millet. Only for paddy
and hybrid sroghum the farmers usc: morce thun 35 kgs of plant nutrients.
Another striking featurc w.s the roiatively high level of phosphorus use in
this area. The spread of fertiliz.r usc wns 100 percent for hydrid pearl
millet, Th percent for hybrid sorghum, 53 percent for paddy and L8 percent
for groundnut. Only a small fracticn of the area under other crops vas fer-
tilized. The Panchmahals farmers generally uscd higher rates of application,
nitrogen playing & dominant rolc in almost all cases. The extent of area
feritlized was, however, generally lwoer. Except for vheat, the rates were
less than 35 kgs/ha for all crops.



Table 9. Levels of fertiliser spplicetion en femne in Bellary (Reraatebs)
(Cujarat) districts : 1970-N,

LI T AL T
Tares v.u.-;rzr*um Tou mm'r"'n

Crep under | . B wtal wder B B J l‘”‘"”"""’T
Paddy 0.2 » - - ¥ .9 13 ¢ - 13
(s3) (a9
Vhest 0.2 - «- - ' 5.4 o LY &)
local Jowsr %.08 1 78 ” 1.18 - o ® -
(¢ L))
Bybrid Jower - 13 1S 7 (’3 - » * -
(Y
Local Dajre 1% LA I 0.5 - - 18
(29)
Bybrid - - 12 - . i1 - 19
(480) (33)
m - 2 7 2 ) - - -
(W)
hll. O.l - - - L “o‘ zo ‘ ’ “
e
Gr. f - lz - !' - - ] - -
(6)
Oroundaut 1.0 2 $ 2 12 13,2 23 11 ¢ %
W (24)
Cotton 12,5 3 6 2 1l 1,1 9 § - n
(34) (34)
b/ %) )
Other ctops 7.8 5.2
——— -9
% of farwers ueing fertilisers 58 )]
Ares fertilised ss X of gross
cropped area 1.5 20.4
Butrients ueed for fertilised scre 14 kg R

Yoar vhen fortiliser was first
8 Total of XYV and local.
t Negligible

Pigures ia parentheses indicate percent of sres wdet the crop for which fertilises
vas used.

SOURCE: M.S. Krishnsswamy and K.V, Patel, Status of Drylend Asrise tue H
Caatrs for Mensgement in Agricuiture, 1. =777, 1973 (
Tables 5.2, 5.16, 5.17, 5.20).
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This tebie shows that fertiliser use wes a recent practice on the
sazple farms. the Panchnahnl farmers leading by 6 years. Onc gets the impre-
3sicn thrt th. Bell:ory farmers being ro lotivuly recent alopters of ferti-
lizers, vere still uxperimenting., They tried to use fortilizers with the
hybriis, ~r thry verce doubtlicsr advise! by the cxtension agencies but exers
cisel cautirn rernrding furtilizantion rates., They scemed tc be rulatively
sare ~bout paddy. A8 rogarids  ther crops, they nppeared to b nssessing the
rei; as.t by ~;ylying 1w iigages to 4ll the important crops. This pattern
2f dbehmviour appears conolstent with the risk and poverty dominated onviron-
ment f the DT, The Panchmahnls farmers, having some more expurience,
sl o have £orse?! thelr Judgements regarding profitadle levels of fertie-
Hzor ~- e vl noand applicd fairly high levels to vheat crop. The propors
tion L0 mren fortilized was lower but more or less evenly spruad over all
crzps.  Tupit d oeationings and risk tijustment, both seem to operate through
Huiting furtilige! arcen in Panchmahala, in Bellary, the level of application

1ls. seemed ¢t be 80 {nfluenced.

L X3

The 4ata shov two more inportant trends. Firstly, crops vhich
vecupled n sizeable pruportion of the or pped arca were genernlly fertilized
at lover rates and tc a small extent, perhaps because the farmers 444 not
have encugh liquid rescurces to cnver the entire arca,.  Higher fertilization
rites were tried four crops which nccupicd smrller nree., Sccondly, the viev
thet cash crcps are always fertilizo. t higher rates dous, aot appear to be
true. In both the samples, highest ratcs were cbserved for cerenls. The
Prachpahels ista indicates that the proporting of fertilized area may be
larger for cash crops and, therefore, thuse could account for a larger propory-
tion of the total fertilizer used. The lotter viuww is prodbably correct bdut
this dats set does not provide conclusive c¢vidence in this regard.

(v) AICRPDLA Agro-Economic Studies

de ncv present scoe indicative results freo agro-econonic studies
conducted under the All India Cocrdinated Rescarch Project on Dryland Agri-
culture {1], at various lccations. Table 10 presents data on fertilizer
use¢, etc. from threc centres - Indrre, Sholapur and Almadnagar.

The Indore tract is dominatcd by wheat and gram. These crops wvere
fertilized 3t relatively high rates, particularly wheat, and consumed 75 to
100 percent of tbe total fertilizer used on farms. Kharif crops are ferti-
lized at significantly lower rates. Unfortunately, ve o not know the area
fertilized under each crcp.



Table 10. Pattern and levels of fertiliser use t AICRPDA Agro-Beonomic Ressarch Studies

Jortiliser use SPM) Total Y ares Yol
Location Crop X ares fortiliond S o=tern
Indore Sorglum 4,1
(Mainod) (2) (3)
(1975-76) Matze 3 37 1) - - 3.0
&y )
thl m 6 ‘o‘ 2.7 - ’o,
1)y (@
Wheat 3 42,2 13,3 0.3 %8
(74) (63) (100)
Cras ]! 13.4 7.8 - 20.9
(18) (22)
Others 17 - - - -
Indore Sorghum 14 - 1.3 - 1.3
(Jemburd{ (4)
Hapst) Maize 6 - 2.9 - 2.3
(2)
Black Tur 8 5.9 6.9 00 12,7
(4) (10) (22)
Wheat 32 2.7 1.6 Q5 0.8
(65) (44) (56)
Crtam 3 9.6 6.2 0.2 6.0
(298) (37) (22)
Others 10 - -
Sholapur  Jowar 8.9 2.8 - .7 10 2)
Bajra 40.0 11,2 - 51.2 19 24
Groundnut 10,0 104 - 20.4 8 7
Almadnagar Bajra(Ul)Mixed 20 - - - ntl
kb, Jower
(U1, Mixed) b)) 1.2 1.3 1.2 32 S
Kung (UI) | - - - | I8
Croundnut (U1) 2 - - - 81

Tigures in parestheses indicate proportion of total fertiliser used.

SOUNCE: Compiled from various csutrs reports submitted in the sacond workshop on
Agro-Ecomsmic Research in Drought-Prone Areas, 1978.



1h

The Sholapur sampl. shows lov cxtent of fertilization (in terms of
area fertilized) but fairly good rates of application. Pearl millet was
fertilized at the rate of 51 kgs per hoctarc. Fortilizer use is obviously
in its carly pnases li. thir ruv. ui. .oi. 00 pearl millet scores over the
cash crop groundnut. Feriliter us. {s rarce {n t . Aluadnagar sample.

This table gives some important.pointers. Firstly, it cloarly
shovs that there {8 wide variation {n applic~tion rates acrose locations for
the sanw crop. Secondly, fortilizor use {8 nt strictly confined to the
superior crops (like scrgnum, pearl millet, peddy, meize, groundout ete).
Crops like black tur and gram are als fertilizcd. This could be a conse=
quence of high prices for these products but the data 4o shov that farmers in
the GAT arcas can and do take to fertilizer usv for any crop. Finally,
farmers secm to bue aware uf relative responses of dffforont crops to nitrogen
and phosphorus appllication and usc proportionately larger amounts of the
latter for the pulsc lugumes like gram and black tur (pigconpea) and ground-
nut. All these are important in the aensc that the popularly held views are

[ XY

to the contrary.

() ICRISAT Villege Level Studics

Under this project, Adata arc being collected from 180 cultivator
households belonging to six villag.s sprcad over three agro-climatic zonos
of semi-arid tropical India. Preliminary analysis was donc shoving fertilizer
use in these .llages and the results ~r 1976=T7 have } en presented in
tables 11, 12, and 13.

Tr. litcbnegar villages shov siic variability in adoption levels,
extent of fertilization, crops fcrtilized and ratcs of application., In Auru-
palle, paddy ie the cnly furtilized crop. The extent of adoption is low and
the proportion of =ree covered with fertilizer is lowver still., The rate of
application, howcver, is comparable to that in the other village and is much
lover than th. state average for irrigated paddy (Table 6). Paddy is the
dominzrt ~rop in ‘wkur (occupying 45 percent of the gross cropped area).

All fermr: usc fertilizers and the entire area is fertilized. This crop

=lone accounts for more than 96 percent of the total fertilizer used. COroundnut
is another crop fertilized at a compareble rate but the area fertilised is

very small. Nearly one-third of the farmers use fertilizers on sorghum and
vegetables but the rates are very lov. Other crops are not foritlized at

all. It needs to be mentioned theat nearly 32 percent of the gross cropped

ares is {rrigated in Dokur vilalge.



Table 11. V18 Dsta : Pertiliser wee in SAT farwe : Mabbubmagar, 1976 - 77,

" S arsa 1area  Rate of applice- of to ott.

of the under a% Fgﬁ”ﬁ of formere
crop crop K

Village/crope
in forti- tortiliser
QCA 1i0ed
AUREPALLE
Paddy (H) 104 7,65 %% - - 8% 100 - - 100 Y
Other crops: Sorghm local (7.47), Sorgum uixture (19.2), Peddy L (3.7),
Vheat M. (0.85), Other pulses P. (0.71), Oroundsut ?. (0.07),
Other oilseeds - castor (46.9), Other oilsseds M (0.56), Vegetables
and other crops (4.1)
pox
Sorghm (L) 2.08 34,1 17 3 13 025 43 0.9 3
Paddy (L) 2.7 100 ¥ - - N 4. - M 100
Paddy 00  42.1 100 9 7 38 9.5 09.909.492.8 100
C.anut (p) 158 6.0 23 22 9 % 116362 2.0 0 '
Vegstables
and other
Cl’”. lo' ,’., ll - - ll o.‘ - - 00, ”
Other cros: Sorgiam M (10.3), Ragi P (1.9), Other caresls P (5.0) Othes

csreals () (0.7), Other pulses ? (3.8), 0. nut M (14.1).

L - Local; B - Righ yislding variety; M - Mixtures.
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Fertiliser usc i+ such more highly diffusud {n the Akola vilalges
in terns of crops furtilized vven though irrigation {s practicnlly negligidle.
(Table 12). In Kanzara. cotton and s rghun arc the dominant crope occupying
nearly 49 percent and 0F v Tt rorto oernpped aren respectively.
Both these crops are for "lizo!'. The adoption louls appears to de higher
for cotton cad for the Ligh ylelds o u.rir;icm. In doth thcse crope, the
percentage area fertilized w3 woll as oxtent of adoption is higher for the
pure 28 comperid to nixcd e-on, Whe't paddy. and groundnut have generally
higher sdoption ratc.  Cotton, whent nid sorghun account for nearly 84 percent
of the total fertillzer used. The ratis »f application are surprisingly high
for vheat. For other crops, (including paddy), the rates are much smallor and
arc lower than the state avernges (Table 7). It {5 important to observe that
mixed crops of sorghur and cotton nre also fertilized at rates comparable to
pure (local) crop.

In Kinkhedn, vhest and cotton account for more than 80 percent of
the fertilizer uscd. All the & b j.rcent arch under the former is fortilized
at fairly high rate. Al other fortilized crops recelve a4 very small rate.
Once agerin onc obscrves lower rates as well as lower percentnge area overed
for crops occupying larger arcas.  Sorghum and cotton arc fertilized at much
lower lovel as compared to green gram (other pulses). In this village also
fermers use fertilizers on nixed crops of sorghum, cotton and pulses. Hybird
sroghuc, paddy, groundnut cnd loenl vwheat were also growvn in the village but
nc farner uscuy fertilizors . thoese -u.. .ther crops like chickpea and pearl
nillets.

In the Sholapur villages (Table 13), vegetables and sugarcane (which
occupy 1 to 6 percent only of the gross cropped ares) use 62 to 95 percent of
the total fertilizers. The number of adopters as well as the proportion of
area fertilized is very low for sther crops. Ko farmer has used phosphorus
on any crop. Of the twe villages, Shirapur has much lover fertilizer use.

In both the villages, the rates are much lover than the statc averages for

all crcps (Tedble 7).

The preliminery analysis of VLS data revealed that paddy, whest
cotton, groundnut and sorghum 2re the important crops op which fertilisers
are used. With the exception of Ak-la, mixtures were not fertilized.

Rates of application verc gemerally higher for paddy and vheat dut in all
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cases they were lover than the average state level figurcs. This shows that
farmcrs in the SAT arcas apply lower ratcs and that there is scope for extene
ding ccverage. In vicv of the extreme variability in net rcturns froe forti-
lizer usc und.r dryland conditiors an. ~ls~ chances of 1se associated with
high dosages of fertilizers [i, 16], this appears to be rational. Indecd
vhen farmers have access to irrigetion, the rates ns well as extent of adoption
vere focund to be quite impressive. The copxistence of high and low levols

in the same village indicates *hat the farmer is villing to use fertilisers.
If he finds it profitablc {s propared to go the vhole way. There vas some
evidenc. to shwe that he d-ws not =ind applying fertiliscrs to crops like
pulscs ~lu. which howe rocordud shep price rise over the last fov years.

It was ~lso notud that crops occupying relatively larger proportion
of the croppd wroa are fortilized ot lower ratos [21]. On the other hand
fertilizer responsive crops which are less important areavise (1ike paddy
and whett) ar often fortilized st high rates. This may be due to (a) capital
constraint which night rustrict the quantity of fertilizer pruchased and (b)
farmers' atteopt to dnicise lnarge cngh lossee in the event of a crop
failure. )

Summing Up

The above results clearly indicnte that farmers in the SAT areas are
rLCV generally aware of the importance of fertilizers and have startod using
fertilizers. While the percentege are: fertilized was generally low, rates
cf application were oftin frund to be rederntely high., In general farmers
concentrated on irrigated crops like paddy, vheat and vegetables. Unirrigatoed
crops of scrghum, cotton tnd groundnut were also frequently fertilized but
at very lov rates. It was -.lss olserved that rarmers were trying fertiliters
on crops like gram, green gram and pigeonpes which have witnessed very sharp
price increases recently. This indicated that if the returns vere attractive
enough, farmers would bc willing to use fertilizers cven under unirrigated
conditinrs. This has been ffectively demonstrated by somc other studies
also. Por example, Desai (€] found that farmers in the unirrigated tracts
of Keira district (a SAT district incidentally) were using as much as 60 kgs
N per hectere for unirrigatcd tobacco in 1964-€5. A more recent study for
Cuntur district [8) also highlights the importance of returns from fertilizer
use in deternining the extent and lcvel of fertilizer use.
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O~ must ~lso point ut thnt there is cvidence of cxtrome inter -
group and {ntor-farm vari-bility i lowel o8 woll as extent of fertilizer
usc. Also adoption lewils rro rpathior pror. A much decper prode is needed
to fdentify the constrain’ - {nuivi*d:  ~ rti{lizer use in the SAT.
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III. FACTONS AFFECTING FERTILIZER USF

The ~bove evidence on vide v-.riadility in the levels of adoption,
nature and number of crops fertilized, the extent of area fertilized and
rates of fertilizer application, over farms, crops as vell as time [8) under-
scores the need for understanding the underlying reasons. Draving basically
from microeconomic factor demand theory, several workers [6,8,9,12,30) postulste
that the size and certainty of returns from fertilizer use is the main determi-
nant of fertilizer demand. Thus, prices (of inputs as vell as output) play an
important role as also the phvsical response from fertilizer application. Aggre
gative analysis usually consider price as the main determinant vhile micro-
studies emphasize, apart from prices, factors vhich influence the response
function and also factors which influence the adoption and diffusion of an in-
novation. The following sections discuss the analytical approaches used in
macro and micro-studies on fertilizer demand.

A Macro-Level /nalysis

(1) Pricc Pactors

Two approaches hav' generally been uscd to measure the impact of
price changes on fertilizer usc. The normative approach uses fertilizer
response functions and optimising behavior assumptions to obtain demand for
fertilizers ucing production function o+ programming tcols. Usually [23)
they show highly inelastic demand with respect to both fertilizer and output
prices. However, in view of the fact that this approach does not (usually)
consider factors like risk and also the wide Adiversity in response fmctions
across locations, varietics and other factors, its usefulness in understanding
the impact of price changes on fertilizer demand is rather limited [35).

Direct estimation of fert lizer demand functions from time series
data on fertilizer consumption, prices and the prices of farm products, is
the other approach. Toth static and nerlovian adjustment lag models have been
used to derive aggregate fertilizer demand functions. A fev such studies
are available for Indie [6,25,26.29,27].
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in response¢ tc the very high prices for these crops. The data also revealed
that farmers were using proportionately higher levels of phosphorus for crops
1ike gram, pigeonpen 'nd groundnut. Thic indicated that they were aware of

relative responses of dif.crent crops to the major nutrients.

Preliminary nnalysis of dsta from ICRISAT Village Level Studies indi-
ented that farmers used furtili:urs quite ofiansivvly on the irrigated crops like
paddy, vhest or vegctobles. These crops occupied small acreages generally, but
accounted for most of the fertilizer used. Other crops commonly fertilized
vere scrghun  cotton, groundnut and green gram (in one village) dut the adoption
=8 well ns extent and levels of usc were low, Crops like pigeonpea, chickpes,
pearl nillet and castor werc not furtilized at all. In general, the pure (sole)
crop was given greater attention as compared to the mixtures. It was hypothe-
sised that farmers in thesc nreas werc genernlly aware of fertilizers and their
decisions to use fertilizers were influenced byhthe sizc and certainty of returns

and capital constraints cunfronting then.

3. Factors affecting fertilizer use
Considurable variability was fuund to exist in levels of adoption,

nature and number of crops fertilized, the extent of aren fertilized and rates
of fertilizer application ovecr forms, crops as well as time. An attempt wvas

made to find out what factors werc responsidle for this.

The macro models uscd to derive aggregnte demand functions for ferti-
lizers in India suggested & pricc elasticity of demand around -1.5 to «2.0.
Irrigstion was found to have & much greater influence cn fertilizer demand.
It has been argued that variables like rapid expansion in irrigation, aiffu-

sion of HYV in rainfed areas and diffusion of fertilizer use under unirrigated
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Desei (6] used a static regrission model relsting fortiliser consusge-
tion per hectare vith real price of fertilizer (fertilizer price/index of
output pricecs) and irrigated area for each yecar from 1957-58 to 1964-65 with
12 states as observation points. Irrignted area turned out to be the dominant
determinant of fertilizer use. FPertilizer price had negstive coefficients and
these werc significant in rive sut of cight years. The orice elasticity vas
not calculated. Yo workcd btack on the dats and found the elasticities ranging
fron .1,84 to -3.60.

We also poolcd the data for 12 states and cight years and using
appropriate estimation procedure, obtained the following aggregste demand func-
tions:

Ft = 4. LE + 0,000 I, -1.253 P

(0.017) Y oomy) t

vhere F = ferti{lzier (total plant nutrients) conswod {n kg per ha, I = Per-
centage irrigated area, and P = Price of fertilizer/price of output. Both the
coefficients were highly significant and an ela;ticity value of -2.0 vas
obtained.

Parikh (25] sttempted to derive a similar static demand functions
using state level data from 1951 to 1961. Apart from fertilizer/output price
ratio, irrigated area and trend vere uscd as cxplanatory variables, Tho
price coefficient did not turm out to be significant in any case. In a lublor-
quent paper [26) he used data from 1958-59 tn 1963-6L and umplowed covariance
analysis technique to come up with a short run clasticity estimate of -1.2
and long run elasticity of -2.5. Rao's study [29], however, revealed smaller
short run elasticity estimates. All these studics have shown the importance
of irrigation as the major determinant.

It has been argued {35) that the influence of prices on fertilizer
demand operates through twc mechanisms - it directly affects the oquilibrium
demand level and also has an indirect effect through its impact on the rate
of diffusion. Timer holds:

"In arguing the role of pricc policy in speeding the
rate of grovth of fertilizer demand, it is essential
to keep these mechanisms seperate. Por the direct
{mpact, there is no substitute for the price role.
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For the indirect impact scveral substitutcs are
possidble, including greatcr extension offort,
fertilizer trials and demonstrations, an active
privete fertilizer marketing =-3*om, and so on.
Whether they nre better socinl investments than
an incentive pri-e policy is odviously =n impi-
fic?l issuc to be res. lved in specific contents."
35].

Desai 7] plends stronsly for the sccond option in context of
rapid growth of fertilizer usc in Indinn agriculture and argues that:

"...it L8 thesc offorts (growth in irrigated areas,
diffusion of HYV on rainfed arcno and diffusion of

fertilizer usc under unirrignted conditions), more

than marginal manipulntions of (fertilizer) prices

vhich will determine the limits and pace of further
growvth in cultivators' demand for fertilisers” (7,

parenthcses added].

This obviously implies that the pesitive impact of such measures
vill offset the negative impact of price risc. The evidence on the impact
of irrigation lends strong supports this vicw.

(11) Other Pactors

Somc other variables which {nfluence fertilizer consumption at the
macro lcvel are nggregate availability of fertilizers (domestic as well as
import supplies), thec efficicncy and spread of the distribution system (7],
the parameters of aggregcte demand for agricultural products [35], technolo-
gical change in both fertilizer producticn and agriculture, the status of
fertilizer promotion and uxtension activities and, perhaps, the nature of
distribution of productive resources in sgriculture. Not much empirical work
has been done on comprehensive macro models encompassing all these variables.
Capital constraints (usually proxied by income) and education has also been
used in some studies using static models {13, 1L}, and was found to affect
fertilizer usc.

The dynamic sdjustment model assumes that variables like capitel
constraint wnd cducation effect fertilizer consumption through their impact
on the rate of adjustment and some empirical testing of this proportion has
been done (reported in 35), with respect to the effect of education on the
speed of adjustment. The results indicete that education leads to a speeding
up 0” the rate of adjustmernt.
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The study by David (L] on fertiliscr demand of Asain rice farmers
attempts to integrate micro and macro approaches. It uses cross-sectional
farz level d-ta from several countrics and specifics a demand model which
includes voriadbles measuring differences in fortilizer response functions
ecross locntions in nddition to fertilizor/product price ratio and liquidity
position ¢f the farmcrs. The rusults indicnte that differcnces in regponse

functions and pricus play an important rle,in cxplaining fertilzier use
on forms,

B. Micro-Studics zn Furtilizer Demand

Mcst f the studics in Indin have looked at fertilizer use from the
nicro =ngel. A lapge nunber of varinbles - technologieal, economic, socio -
psycholopical nnd envircnmentsal, have been hypothesized to influence farmers'
decisicns to usc fertilizers, It hns been postulnted that the farmer has to
make three bdsic dieisions (1) whether to use fertilizers, (14) vhich crop(n)
to fertilize and (iii) 2t what rates (6, 10). The first is basically a
function of the state of awarcncss .nd knowledge of the farmer regarding
fertilizer use on crops he commonly prows. Thy factors relovant here are
the socio-psychologicnl attributes influcncing ndoption and the level of
extension activities. The other two decisions arce made simultaneously and
arc primarily governcd by profitubility of fertilizer use at the formers'
level. Two factors arc crucial here - the responsc to fertilizer applice-
tion and fertilizer and cutput prices. Desni's work (6, 8, 9, 10] has
showvn thet (i) the returns from fertilizer usc must be quite substantial
before farmers are induced to usc fertilizers (11) the allocation of ferti-
lizers between crops is a functicn of relative profitability of fortilizer
use and sc long cs capitel constraints restrict the sizc of the fertilizer
stock of the fermer, some crops and some proportion of the area will be
left unfertilized, =nd (1i1)she rate of fertilizer application is influe-
nced by the ncturc of the responsc function, the discounting yardsticks
used by farmers and the 2bility :f the farmers to buy fertilizers.

The response function plays = crucial role in this process. Since
it is affected by = largec number of factors, the latter also became relevant
determinents of fertilizer demand. This 1o how factors like variety (HYV
or local, irrigation, soil type and fertility status use of organic manures,
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rotation, rainfall, etc. enter the picture. Variables which influence the
technical efficiency of fertilizer use like method of application, time of

application, cholce of the furtilizer raterial, cte. also assumed importance
in this context.

Factors like tencney, former's assct or liquidity position, credit,
rurkets etc. affect farmers' decisions to use fertilizors through their
icpact on profitability (tenancy) or his ability to buy and use fertili-
zers.  Alongwith cropping pettern these are usually included to explain
intor-farm differences in fortilizer usc.  Then we have variables influencing
adoption 1like age, cducation, sociv-cconomic status, extension contacts,
farmer's attitude towards risk and subsistencc, cte. [16].

The following parngraphs indicatc the hypothesized effect of some
important varisbles and also the results obtained in carlier studics.

Response to Fertilizer

Response to fertilizer detormines the rate of application and also
the crops to be fertilized. It hns buen shown that farmers' allocation of
fertilizers among crops is dotormined by relqtizc responses or relative
profitability of fertilizer wsc [6, 9). Similarly, differcnces response
functions have alsc been found to oxplnin varinbllity in foritlizer appli-
cation rates [4, 30]. It is p.t nlways possible to measure differences in
response and several workers uc. v ooore which influcnce response to explain
inter-farm or {nter crop differcnces in furtilizer use. For cxample, a
number ¢f studies (10, 21, 2] show that both arce fertilized and rates of
aprlication are higher for HYV thrr for loenl. Irrigation is one of the
nost importent factors affucting responsc, not only in tcrms of shifting
the responsc curve upwards, but «lsc irmparting stnbility. Hence, almost
2l studies show the positive influcnce of irrigetion (2, 5, 34, 21, 6,

10, 8, 22). Sever=l have indicated concentration of fertilizer use on irri-
gated lands [10, 12]. Rzinfall during the pre-soving and growth periods of
the crop 180 exercises = similar influence and its effect {s likely to be
much more important uder rninfed conditions. Use of organic mapures
affects fertilizer use in twe weys. Some cmpirical studies [19] have shown
negetive association between usc¢ of org=nic menures and fertilizers as farn
size increeses and have infcred that small farmers substituted organic



manures for fertilizers. But others [1, 21) have generally reported comple-
Dentarity between the two. Scil type and quality is ancther important varia-
ble affecting response bu. very fewv r*udics have uscd it to explain fertili-
zer usc differences butween farmers.  There is so much heterogenoity in soid
quality even within o snall area that i §r ifficult to obtain data on plot-
vise scil characteristic and cniture this offect. Dusal and Singh [10)
attempted to uxamin. growth “f rertilizer usce by brond soil types and found
high growth of nitrogen use in listriet hﬁvihg deltaic alluvium and calca-
reous scirczenic sofl typ.-. With ruspect to growth {n phosphous use,
deltaic alluviun wgnin ran<! first foll-wed by black or black puls others
(mixed red anc v ack, red nnid yellow, constal alluvium) soil types. The
latter are important {n SAT Indin. Ohetty [34) found fragmentation - another
quility aspect of the frrier's lund, to be nn important factor influencing
fertilizer usce. The cropping history and fertilization practices followed
on the plot in the precuding alsc affects fertilizer use. It is hypothesized
that croeps following legunes arc furtilized at lower nitrogen levels and that

if heavy rates of fertilization (perticularly phosphorus) were used in the
preceding senson, furtilizer usc in the following erop would be lower. While
we hove no evidence on the former, it has becn reported (8] that crops
following heavily fertilized chilll or tobaceo crop in Cuntru district wvere
cd*her not feritlized or furitlized at very low rates. On factors affecting
technicnl efficiency of fertilizer use like time and method of application,
choice of fertilizer mntorinl, cte.  wo tnve very 1ittlce evidence from
farmer's fields., The Suntur study [8) showed that farmers initially started
with nitrogea use (28 they scom to be invarinbly doing) on groundnut crop
but quickly switchcd over to phosphorus. There is also clear evidence on a
move towards nmore balanced usc of fertilizers by farmers in the Ountur area.
This study als: shows that fermers uscd nitrogen mostly in the form of
straight fertilizers nnd phosphorus in the form of complex fertilizers.

It wes infered that complex fertilizers have played an important role in
promoting phesphorus usc. These changes have come about gradually.

2. Farr Cherncteristics

Cropping patturns have been found to be an important factor explai-
ning interfarm and inter-regional differences in fertilizer use (6, 8, 10,

21]. Pertilizer use varied directly with the proportion of irrigated crops
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and the proporticn of market crops (not nccessarily commercial crops).

~The BCAER [21) study suggustct that the feriilization rates on a crop declined
a8 the propor.ion of ~rcn ‘eeunisd by ' ercp increasc. and also as the
intensity of cropping inc-ciscd. The effect of f~rm sizc on fertiliser use

is rother mbimu.us becmuse {t vxerts twe (cpposing) rinds of influence.

Since small farmers gencrally cultivate their holdings with greater intensity
and fertilizer is 1 land ~ugnenting #-:tor, they tend to use more fertilisers
per unit area as comparcd to the larger formcrs. This implies a negative
association dbetween farr size nnd fortilizer use. On the other hand internal
capitel rationing and =ls. poor nccess to the crodit markets for small

farmers often results in n negntive association (4], Not surprising, theree
fore, studiuvs which usc fam: size s o factor oxplaining inter-farm differences
in fertilizer usc, come up with conflicting results. Most of them find
negative nssociation (S, 19, 22) and sone report inconclusive results for
differcnt crops [21]. Almost all studics, however, shwo that ndoption of
fertilizers and the extent of arcn fertilized are positively corrclated

with farm size - ot lenst in the intinl phases [20,21,22,24],

Farrer's ability to buy fertilizers (lzquidlty) has been measured in
terns of gsscete or income of the furmer and its cffect on fertilizer use has
been studicd hypothesizing ~ positive r.ssocintion. The NCAER [21] study shows
o positive influence for some crops but others find inconclusive results with
respect to ru.cs of rpplication [4]. Jncc ngain, this varinble was found to
have o nore poéerrul influcnce the acceptance, ndoption and extent of area
fertilized [3,32,34). Credit is cnother varisble which has been considered
important. In the regression annlysis ~ttempted by NCAER [21] this variable
cmerged significant for ~nly osme cr-p though tabuler analysis showved that this
factor was quitc importont. The more comprehensive recent study [22] does not
give = clenr picturc in this regnrd though in terms of reasons on non-adoption,
this was frequent indicated to be very important [1,21,22]), The Cuntur
study [#] showed that cnpital wes not » constraint in this area.

It hes been hypothesized that tenant farmers apply lower rates of
fertilizers. Somk studies {21] support this hypothesis and others do not
[6,8,20). Most of the studies which investigated the impact of this variable
on adoption, fournd the hypothesized negative association [33,34]. Some {6,8,3)
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scain found no systemstic association. It needs to be mentioned here that
tenancy would affect profitability of fertilizers and h.nce its adoption and
use depending upon the terus of teaancy (28], Por exnmple, if the tenant bears
the cost of all inputs and then has to part vith some proportion of his output
38 rent, the profitabflity »f fertilizer usc for the tonant goes dovn and hence
this form of tenancy will nffict fertilizer use adversely. If howover, the
inputs =nd output arc cqunlly sharud, or if the landlord pays for the cash
inputs or if a fixed rent tennncy cxists, the profitability does not alter
beccuse of tenancy. Nono of the studics have looked into this aspect and hence
ve do not get 1 clear picture,

Access to narkets has alsy boen considered as 4 factor affecting
~doption and levels of usc becnuse of its impact on transportation costs of
fertilizers., The study by Savale [32] shows negative nssocintion betwveen
adoption level of fertilizer and distance from the market. This variable has

not been considered in most of the studivs.

3. Sociclogicnl Facturs

’,

Age of the farm.r wes fount! to influence the adoption of fertiliters
[34]. As regards level of fortilizer usc, the NCAER [21] stuly found negative
relationship in most of the cnses sugrusting higher conscrvatism of older

farmers. Ed ation level of the for r excrts = positive influence on ferti-

lizer use. The two studics which have exardned its offect on the rate of
application [5,21] did not find & significant ~su.cintion. However, this

variablc was found to influcnce adoptinn and diffusion of fertilizer use in

the hypothesized manner [3,8,3h].

The socic-cconoric strtus of the frrmer 1s nssumed to be positively

associated with fertilizer usc. Hiwever, its cffect {8 also captured by
variables like farm size, 28scts, incorg, olucation, cte., and in a functional
relationship it rerely shows up. It hus been argued (2] that in the early
adoption stege of adopticn, the reletionship between adoption and economic
status (measured as assct, ¢tc.) i8 not a linearly rising one. Cancian

that because of "upper middle class conservatisn,” thc adoption curve dips
down. When fertilizer usc becomes feirly widespread, the conservatism is
overcome and the adoption curve is monotonicelly increasing. ?hit has
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important methodclogical implication in terms of specifying the nature of
the adoption curve. The cxpericnec vhich farmers have about fertilizers is
beliéved to b important in determinirr rates of fertilization {6]. The
BCAER [21] study shows that farncrs whe have been using fertilizers for
longer pericds gencrally usc higher levels.

The subsistcnce needs ~f the farmer measured usually by fomily sige
or consumption units in the family may prompt’ frrmers with higher family

consumption -~blir~tions to use more furtilizers. The results obtained [21)
arv inccnclusive.,

Sime verinbles like extension or urban contact (34) and certainty
of returns [6, 32] have nlso been argued to be important but not much work
has been ¢one t tust thesc., The latter (uncertaintyand risk) has received
quite a bit . f ~ttuntion recently at the theoretical level. The fact that
this cculd be an extremely important factor under unirrigated conditions is
suggestcd by the result obtained on variability of prefits from fertilizer
use on maize, Jowar and bejra [18]. We have collaborative evidence from the
semi-arid areas [1] which shows that uncertaintyregarding yield and fear
of heavy loss due to crop failure is the major renson behind non-adoption
of fertilizers by farmcrs in dryland areeas.

Two methodological points need to be made in this context. It has
been shown that the commonly used method of studying the characteristics of
adopters and roneadopters with a vicw & identifying thelr influence, could
lead to mislcading conclusions., Classificatinn nf formers ns adopters and
non-cdzpters at a point in time, dvcs 8ot really make sense because the same

farmer often moves from onc categery to the other (8],

Secondly, it has been pointed out [11) that some of the factors
are more relevent for acceptance and ~dcption (like education, experience,
extension contact, etc) than for levels of application. In other words,
the relative importance of various factors veries at different stages of the
edoption proccss (awarencss, trial, adoption, diffusion). Viewed in this
light, the conflicting results obtninec by varicus workers can be explained.
Except for ome study [8], this aspect Las been ignored in others.
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v.  Analytical approaches

Some workers have used puranctric rrogramming procedures to examine
the impact of factors lik. price changes, capital constraint and {rrigation
on fertilizer use [31,36), and have fuund the hypothesized effects to held.
Such studies always pertain to some kind of an nvernge farm situation. A large
number of factors cancel cut during this averaging anl it {s not an casy task
to paraneterise 211 of them, Thus, this approach can provide saly n restricted
understending of farmer's fortilizer usc ‘ecisions. The normative nature of
the analysis takes it farthoer vy from real world situation,

Mudtiple regression analysis appears to offer & better alternative and has
been attempted by NCAER (21]. The main problems herc arc the very large number
of variebles, high inter-correlations between them,  The datn requirement itself
peses the most serious prodlem.  Eppirical work {n this area has, therefore,

been scanty and inadequate,

The cholee and spocifienti n of variables requires considerable care,
not only from multicollinenrity nngle but nls from simultancity point of view,
Inclusion of facturs like -reanie o o.nures, veriety cte., (decisions on which
are jointly made with fertiliz.r us. decisions) in the demand function creates
simultancity bias. JAgnin g nme verinbles included in the model could represent
more than one effect, for cxammle o size eculd depdon eeonomic status as
vell as land-fertilizer substituticn, It {s n.t -nsy to {nterpret the coeffi-
clent. The definitizn of the depentont variable itsclf matters a lot in
choice and specification of crusel variables, All the variables which are used
to explain differences in fertilizer usc per heetarc of gross cropped ares
cannot be used 18 such when cropwise annlysis {s nttempted, Finally, one needs
to sort out factors which nre {mportent for adoption and factors which are useful
for explaining differences in levels of fertilizer usc. Both are influenced
by the same set of varisbles but their relative importance differs. No one

hes attempted this =an? hence the results arc sften blurred.
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SUMMARY

This reviev focussess attention on consumption levels, grovth, farmers'
practices and factors  f:ccting farmers' demand for fertiligers. There is very
little information on these nsrests for the semi-arid tropical regions of India,
An attempt has been made to put together all such studies in the hope that a

pattern vill cmerge, which may be f-rm the basis for more detailed studies in

this area.

1. Consumption levels and Growth

Scrutiny of the statewise fertilizer consumption figures revealed that
more than 50 per cent of the total fertilizer consumed in the country was used
in the states of Punjab, (Rtar Pradesh, Andhra Pradesh and Tamil Nadu. Madhys-
Pradesh, Maharashtre and Karnataka - the typical lov irrigntion SAT states,
accounted for nearly one-third of the country's cropped area, but their contri-
bution in total fertilizer consumption in the country was barely one-fifth.
These and the eastern states secmed to be lagging behind in fertilizer consump-
tion. Districtwise consumption figures supported the concentration aspect and
only 4B districts (13 percent ) consumed more than 43 per cent of the total

fertilizer used,

Preliminary analysis of current (1976-77) fertilizer consumption levels
in Th SAT districts in the states of Andhra Pradcsh, Maharashtra, Madhya Pradesh
and Karnataka, reve-led thet while consumption of fertilizers was lov in the
SAT districts, the overnll position appeared to be better than that for the
country as - whole. Mndhys Pradesh districts had very low consumption levels
vhile Maharashtra appeared relatively superior in this respect., The results
shoved that there was considerable variation in fertilizer use levels within

the SAT areas and state level figures were not very helpful, An attempt vas
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made to interpret the results of an earlier study [10] in terms of grovth of
fertiliter usc in SAT nreas'. The exercise revealed that (1) the semi-arid

(and also arid) regions had recorded higher growth of fertilizer use during

the rixtics na compared to the assured rainfall regions, more distinctly so

vith respect to phosphorus use (1) nvuilnbi}ity of irrigation had a much
greater impact on fertiliter use in the somi-arid and arid areas, ({11) with

lov levels of {rrigation, growth rates in the semi-arid areas fall significantly
but they were still better than the comparable ({rrigationwise) assured rainfall
arcas ({v) dlistricts with high {irrigation had higher growth of nitrogen use but
for phosphorus use, particularly in the semi-arid areas, the correlation wes

not 8o strong., Examination of the fertilizer use data upto 1976-TT for T2
districts in the semi-nrid crea pointed towards an improvement in the growth

performance of those arcns.

2, PFertilizer use pattecrn on SAT crops and farms

All India estimates of fertilizer usc by crops revealed that a very
small fraction (3-13 per cent) of the unirrigated area under sorghum and pulses
(major SAT crops) was fcrtilized. While unirrigated sorghum, cotton and oil-
seeds vere fertilized at about 26-27 kgs per hectare, pulses received much

less.

Latest estimates suggested an improvement in fertilization rates. Crop-
vise estimates of fertilizer use for Andhra Pradesh, Maharashtra and Madhya
Pradesh vere examined, It was observed that i{n Andhra Pradesh, chillies and
cotton vere fertilzied nt very high rates under unirrigated conditions. There
wvith irrigated paddy, accounted for most of the fertilizer wsed in the state.

This indicated low diffusion of fertilizer use for other unirrigated crops.

*Define crudely as districts receiving 500 mms to 1150 mms annual rainfall.
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In Maharashtra, paddy and sugarcane occupying barely 12 per cent of the gross
cropped srea, consumed bulk of the states' fertiliser. Though crope like

sorghum and cotton were also fertilized at high rates the extent of fertili-
zetion for these and other crops wns poer, Pertilizer use in Madhya Predesh
vas at a very lov level and concentrated on paddy and vheat. It wvas observed
that information on fertilizer usc for crop; like sorghum, pearl millet, pigeon.

pea, chickpea, groundnut, castor, ete - the typical crops of SAT agriculture

vas lacking.

Micro-level studies for SAT India revealed a clearer picture. The
Bellary-Panchmahals study [19) revealed that the average rate of application
ves low and that there wns considerable inter-crop variation in fertilizer use,
ranging between 11 to 107 kgs per hectare. Almost all the major crops wvere
fartilized. It wns nrgucd that during the early yecars of fertilizer use,
farmers in the SAT arcns cxperimented with almost all crops at lov rates and
coverage. Subsequently, they raised fertilizer levels for crops about vhich
they were convinced. Capital rationing and risk showed their effect in terms
of area fertiltzed. It was alsc found that crops which occupied sizeable
arens were fertilized at 1ow levels and with lower coverage. The data 4ia
not support thc view that cash crops (1ike groundnut and cotton) were fertili-

zed ot higher rates as compared to cereals.

Results of studies conducted under the All India Coordinated Research
Project on Dryland Agriculture {1] also showed that while there vas wide
variation in epplication rates between locations, the view that all SAT areas
and crops were fertilized at lov rates was not correct. It was also found

that farmers were alsc fertilizing crops like gram and tur (pigeonpea) perhaps
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in response to the very high prices for these crops. The date also revealed
that farmers were using proportionately higher levels of phosphorus for crops
1ike gram, pigeonpea and groundnut. This indicated that they vere avare of

relative responses of different crops to the major nutrients.

Preliminary analysis of data from ICRISAT Village Level Studies indi-
cated that farmers used fcrtilizers quite extensively on the irrigated crope 1like
paddy, wvheat or vegetables. These crops occupiod small acreages generally, dut
accounted for most of the fertilizer used. Other crops commonly fertilised
vere sorghum, cotton, groundnut and green grar (in onc village) but the adoptiocn
as well as extent and levels of use vere lov. Crops like pigecnpea, chickpea,
pearl millet and castor were not fertilized at all. In genmeral, the pure (sole)
crop vas given greater attention as compared to the mixtures. It was hypothe-
sised that farmers in these areas were generally awvare of fertilizers and their
decisions to use fertilizers wvere influenced by the size and certainty of returns

and capital constraints confronting them.

3. [Factors affecting fertilizer use
Considerable variability was t.und to exist in levels of adoption,

pature and number of crops fertilized, the extent .f area fertilized and retes
of fertiliser application over farms, crops as vell as time. An attempt was

mede to find out vhat factors were responsidle for this.

The macro models useld to derive aggregate demand functions for ferti-
lisers in India suggested a price elasticity of demand around -1.5 to -2.0,
Irrigation vas found to have & much grester influence on fertiliter demand.
It has been argued that variables like rapid expsnsion in irrigstion, diffu-
sion of HYV in rainfed areas and diffusion of fertilizer use under wunirrigated



conditions need to be emphasised more than marginal meanipulations of fertiliser

prices ir context of promoting r: {4 growth in ferti{lizer use in Indian ngri-

culture,

At the micro-level, farmer's doclai?nu on adoption, inter-crop allocation
and level and extent of fertiligzer use are influenced by the nature of response
functions for differcnt crops, factors vhich affect the response function,
factors which affect the ability of farmers to use fertilisers and also those
wvhich affect the profitability of fertilizer use, attitude of the farmers
tovards fertilizers and sociclogical factors influencing it, and prices. This

ig a large set and varinbles which have been considered {mportant are ind{cated

below:

availnbility of {rrigation

. varicty

. rainfall pattern and quantity

. use . reanic manures

. crop rotntion and fertilizer practices followed on
the precoding ecrop

. time, method »f application and choice of fertilizer material

. cropping pnttern nnd intensity

. form size

. frymer's liquidity/nssct/income position

. availability cf credit

+ tenancy

. access to market

. age of the farmer

. educnticn level

socio-cennomic stetus

expericnce with fertillizers

subsistence needs and risk preferences

risk prefcrcence

pricce ~f fertilizers, and outputs.

The hypothesiscd relation with respect to these variables have been
discussed and the empirical findings noted. It was pointed out that empirical
work on determinants of farmers' demand for fertilizers was constrained by

a large number of relevant variables having high inter-correlations and

paueity of data.
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Irrigation, cropping pattern, capital retioning and sise and certainty
of returns from fertiliser use arc perhaps the major determinants of farmers'
demand for fertilizem in SAT areas. As has been shown, nc empirical study
exists vhich looks at fertiliser usc prodlems in this environment. In viev
of the fact that fertilizers form one of the important elements of the techno-
logies being evclved for dryland agriculture, the need for an intensive stuly
n this nspect cannnt be nver-emphasised. Absence of knovledge regarding
forces motivating farmers to use fertilizers and the magnitude of these forces
c~uld pose a major constraint vhen these technologies are finally offered to

the farmers.



Appendix 1. Distribution of 72 SAT districts {n terms of annual rate of increment
in fertilizer usc (1969-70 to 1976-77)

Annual rste of ___Mumber of districts
incresse tons) Madhy: Pradesh Mahapashtra Anhrs Prajesh Karnataka Total
~~~~~~~~~~ -~NITROGEN USE e
Below 100 13 1 3 1 20
101 - 300 12 1 1 2 16
301 - 750 4 10 2 A 20
751 - 1500 - ! 3 4 14
Above 1500 - 1 - 1 2
Total N 20 12 12

SUPRRR— T T | —

Below 50 13 2 2 2 19
51 - 100 9 4 2 1 16
101 - 300 9 7 2 5 2}
301 - 00 - 5 2 & 11
Above 500 - 2 1 - 3

Total 31 20 9 12 n
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