
MINrDITTl Ir I~NIcA 

AGENCY FOR INTERNATIONAL DEVELOPMENT
 

ONF
 
~O~OSOM U PEVY IIEJTLf 

S-.-. . ... . . .-..--... 

USAID INDIA
 

AUGUST 1981
 



SOME ASPECTS OF FERTILIZER USE DY SMALL FARMERS:
 

A REVIEW
 

B. SEN
 

Agricultural Economist
 

Office of Agriculture and Rural Development
 

August 19PI 



SOME ASPECTS OF FETIIZR USE BY %2.ALL FARMERS: A "EV 

Introduction 

Assistance programs for fertilizer imports in recent y,r have had to 

increasingly contend against the view that such assistance would benefit 

the rural affluent. The theoretical underpinnings of this ,Aew rest cn 

the established fact of uncoven distribution of land in 1Fss leveloped 

countries: that. it tcnd , Lo concentrate social, e ,nomic a:d political 

power in the hands of affluent farmers; th at by virtue of this power, 

the ai-luant tend tc preenpt the ma.er su>A y cK c, eit ad fertilizer1'1 

for their own use. Otler farmers, parti cularly the sn.ll farmers, 

are therefore unlikely to benefit from an increased av ilability of 

fertilizer. Empirical support for this view, however, has oeen r:ainly
?/
 

"anecdotal" comprising impressionistic or' subjective accoun:ts of field 
3/
 

trips in some parts of India. 

Generally, the defense of fertilizer assistance prograns has been 

based on the imperative need for increasing foodgrain production 

and for maintaining an adequate supply to meet farmer's demand, 

particularly the requirement of the small farnters. Fooc output can 

be raised and income of the poor can be improved by the widespread 

application of the new agricultural technology of which frtilizer 

forms an integral part, inadequate supplies of fertilizer (and 

indeed all critical inputs) would therefore cons train rLWpu L and 

income growth. By and large. i n;uL markets, i ;:erfecE, thoulkh .,ese. 

1-These idacmi o!esrmly rt u1:citwAyThi WITT­
of the si,:tie: .ho cr'tmn of ho o, th, high Jodingin - s of 
seed vari eties. S , fur i ns' ,. Wharon.. . . 
"The Green Revo(Ction' L( orO Rf, ' . ,iJv/ l .Vo)i : r- i c. 

f_-r _, Aprrii :9 . 
Se , ( . .J. p , 1 1and Ka. tan r ...Si .. ; i%0.1, 

_3/ Fo' i n t ance, 
Eco im:i c Gai ns 
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1 o t iP i cal Costti 
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( R..,i .evc 

n-iv-r.-r s 
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]' s.: 
f T0b.' N . l.eii lsk y, " ' , r:r , ".:V,:;! tion 1i 

Punjab: A Fiel I Trip". Lcon _ic ind V i . ica[i. !ei in e 2, 
1969. 



are in some respects, do functiin normally - that is, allocate 

available supplies according to demand. Preemption of the 

sup[ly of an input likec fertilizer by some sections right occur 
4'/
 

only when the input is in short supply. It is then that access
 

to fertilizer ges blocked by blackmarketing and exorbitant prices. 

The worst affected farmers in such situaticns are invariably the 

small faners. Since domestic fertilizer production is insuf­

ficent, imports of fertilizer, ensurinq a plentiful availability, 

would thus be esscntial to enable the. smaller farTiers to get 

their due share of fertilizer. 

Understandahb' enc:uQh, this line of defense has no- satisfied 

the critics fully. One rea ,on for this dissatisfaction is the 

4/ -This vi-e.*w-w, ,-si --,m lgy,#i-t,ic-_--l',t(--(TFi-- M#Ty---Ve)s e-a-y _s!96,9F,i-n; r a-i-

Cf. "If the inputs .lre not availa el, the benefi ts ari.: not 
receiv(-d. In a situation of scarcity, cultivators ith small 
holdings anJ with conseq(eunt y le-;... cenomic, poli and 
social power are least likely to obtain the inputs. his is 
likely to prevail even if tharr ,re special Programs for 
small farmer,,. Plndii such circui'istanccs th' / h~n yieH var­
i eties can I ead to further unnc.,::e, ;ar;' wi dO.Yirg of cai.C);e 
di sp:,ritie. Pot from the poi nt vn, r ,ccel erati (o 
overFl1 rates of production growtr a,; from the poi(t of 
view of helpirno i:he srall cu1tiva. vi e most useful means 
of dealing wil.h thi 1 probleio is by i ng inputs abe dant y 
avai lab! . an suppl. si%,.Lon s,.llWi tn easy 1 cultivators 
wi 1 Itorn;ai obt- in. Se, Statoer t of','3y 

John W.Nel]lor in syinposium on Ici nce and Foreiqn Policy: 
The Green evoluti on-(Procee-inqs tefrr the Subcommittee 
on Natinora Secuirity Pr; I icy ,,nd1 Scienti fic Deveiuopmtents of 
the Conr;i t f, on Fo ei gn Aft ai rs , use of Representatives, 
Si nety-fi. t- t ,-onqr-...s, Firost Ses i, 5. 1S69.In, December 

i
U.S. Goveram-ient Printin'' Press, n.,- 1970). 
Repo'rLinc on a study oi West 1, Aoclda1Andhra Prad'- ,h, india, 
G. Parthasar,-ithy ob( 'rv-d, "Itiriit, were often in hort upply. 
When t.- s,, e urrd, it ,'as the 4 i cI:' I whoten;n ts fa PHers 

Went Short . ntc'nafLional Ice kResearch isti Wte 
Changes ii ,e Frrin in c.ctcd A-!-.as of ,!,ia, l.ps Banos,
1"9 . Si ,:~s. V-.-- .. GilI ar S. S. OaKh , Distri; ion of 

Ferti Ii zer-; in Punjab, Pun jab f.r cu' t.ra IUriver'sit Ludhiaria, 
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feeling that the defense sidesteps the entire issue of equity.
 

The conceptof equity, however, has never been satisfactorily 

defined in the context of fertilizer use. Concerns, though 

not articulated in exact terms, seem to arise from the 

cisumptions that (a) fewer small farmers would use fertilizers; 

(b)that the distribution of fertilized lane would favor the 

group of large farmers; and (c)that the share of the small 

farmers in total fertilizer consumption would be exceedingly 

small. The issues are invariably posed in a narrow "small­

vs-large farm" framework - one that cowpletely disregards 

the existence of farms that are neither large nor si l . 

To take up the question of shares first, it seems intu4tively 

obvious that equality in this respect cannot be obtained when 

farm sizes are unequal and the distributions of farms and 

operated land by farm size are skewed in opposite directions. 

Fertilizer rotmption on a half hectare holding, after all, 

can never equa) the consumption on a ten hectare holding. 

It seems reasonable to assume that fertilizer use in any 

given situation must h.v. a relatiershi p with the size of land 

that is fertilized. FolIowing this lir ef reasnnrinrg further. 

it would seem that Le rationality of (,.me'r; impl ies. that they 

would each bc trying to optimize the pplication of fertilizer 

under their parLticul r circumstances and th,-it th- ra';, ef 

fertilizer app;lication ppr unit of .;c woul not vary greatly 

w,ith size f hie1ding. S ice the sharp of each mrou, of farmers 

irn ferti ize" consumptf:ion is a prodt. 1. of the r'o.e o.,f frtilizer 

.pplird per uinit of and aid the ia;: WMArtiMiz..l, it. may be 
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expected to follow closely the distribution nf fortili.ed land 

by farm size. If the fertilized land is unevenly ditri utd, 

so would be the sharas in fertilizer consumption. 

Departures from this rose correspordehce .atwen th :: two 

istributions can occur in two diffarent situations. First, 

when the input is in short suppiy in relation to demand, 

resultant higher prices m.y easily Force those farmers with 

poorer resource base to use less (if at all) fertilizer per 

unit of land than others; second, when the smaller fanners 

tend to use greater quantity of ferti lizer than others in 

order to max~i ze uutput frcm their limited land holdi i( 

(that is, whan they tend to substitute more and more fertilizer 

for the unavailable land). In eit;e situation, it is the 

rate of fertilizer application that seems to indicate whether 

or not fertilizer use is equitable. in the first situation, 

both the rate of fertilizer use and The share of consumption 

would be directly lower on the smaller farms, while in the 

latter, the share would be indeterminate, ihough the rate of 

fertilizer use Ould be disti nctly higher on thn s'maller, 

Farms. Stated this vwy, the equity concept becomoes more 

tractable, and certainly objectively verifiable in tur.s of 

datd;. 

The verification is, & cour:e.. .iser said than ,one. No 

study has so far hen conducted ;pecifically with the equ.ity 

issues in virw. MNt, u;es ,,er undertaken: in rEspornse 

to pressing .olicy ncedq e t hc time to prvide, for instance, 

estimates of Fertilizer demand, or fertilizer u:;e by cr.ps, 

http:fortili.ed
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c'r estimates of quantities of different kinds oF fertilizers (such 

as urea, armmonium suplhate. etc.) used for different kirds of crops 

by different rcups of farmers and the like. Consequently, the data 

these studies pruvide are irindequatc for the purpose of estimating 

varibles thac are appropriate for the investigation of equity 

issues. However, under certain sitnplyifyirng assumptions a few 

indicators can he derived fromthem; but c -rrl i "atiorsbased on 

these indicators would necessarily be indicative of the directional 

tendencies rather than conclusive statements. 

This review, based on the data from two separate studies, needs 

to be viewed in this perspective. It is concerned with the develop­

ment of (a) the distribution of fertilizer users that identifies 

the direct beneficiaries of Fertilizer; (b) the distribution of 

fertilized land, which shows how the area benefiting from fertilizer 

is listributed among different groups of fertilizer users; and 

(c) the distribution of fertilizer consumption indicatirg the share 

of each group of fertilizer isers in the total fertilizer consumed. 

It does not clai;; to :ttle the issues, but it does rnaall 

available evidence on the: directional tendencies undurl] ying the 

M;.tribution of feritilizer among farmers.* 

ON Thn, Q&H te..t i remain 
outside its u, vicw. One of these is the irterregion,;! variations in 
fertilizer cor un.Li'on . here has beerno substantive chce in this 
regard sin th Promotio ProjecI Pper ,a. veloped "nPr Feti-iliz,-r 
1979. A schr. hs beer initiated rc,: y to suhsidize transportation
of feirtilizer to rcw,,te areas, but it is too elyt evalte its impact.
Another area, intere-t 1ft out of thi' pper is the reltionship
L.tveen aric'ultral (redit ai fertilizer ,'e. The ex-tens.i literature 
On this su bj was revi,,...ed in 'Poiuctin Credit and r'tiizer Con­
stmptioi: A Rovip, Lit ,,IIndi 1980.u 'raiture" Septemh:r There 
has been no quilit.i t..tive cLbange in this area that would ,call for a 
fresh look in ta the r,,,iwun. 
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The NSS Study 

As part of its survey on landholdingjs conducted in the 26th Round 

(July 1971 - September 1972) the National Sample Survey (NSS) had 

collected plotwise data on use of chemical fertilizers for each 
5/
 

holding operated by the sample households. The data related to
 

irrigated and unirrigated crops, the area under each crop treated with
 

different types cf fertilizers (urea, a9mmonium sulphate, superphosphate, 

mixed fertilizers, and "other fertil izers"), and the quantity and the 

value of the fertilizers applied. Taking the irrigated and the 

unirrigated crops together in 1971-72, according to this study, 14.9 

million holdings used urea and 4.9 million used armnioniu-Ti sulphate; 

the holdings using super'phosphate, niixed 'Fertilizer and "other 

fertilizers" totalled respectively 2.5 million, 3.7 million arid 2.5 

million. Similar inforrTaltion is available with regard to; the area 

treated with each fertilizer and the quj;ntity and the , of such 

fertilizer. 

Even so, the distributions we are interested in caInnot Le derived 

frorm these data in a straight forward mainner. Had the f :rmers 

applying different types ol i:ertili ers been mutually exclujsive ­

that is, had each onrc b"enr using only cnie fertilizer -- a simple 

addition across fertilizer tvpes and over farm sizes would have 

yielded the distribution of ferilili"er uisers by farm size. As 

it is, the additivity principle is riot strictly adissible, since 

some farmers usinq urea, for instance, apply supcrphosphate and/or 

r,,uriate of potash C-Is well. A simrde addition across -.he types 

of fprtilizers and over fanii siZes ieac",, under the circumstances, 

to double counting . The same problem exists i. regard to the 

5/ National Sanp 1e,
Area Under Crops 

Survey,
;lnr! Use 

'lerti 

of 
I zUr !Ji,(-iin 

Ferti1 i;ers in 
!.gTi L;1dtu1-Hl.i ng.S
.i ri 1Areas NSS 26th 

Round (July 19/1 - Septeiliber 1972),";' .. ,_eIt:: a, '.c hor 1978. 
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other variables - area fertilized and quantity or value of 

fertilizers consumed.
 

Despite this shortcoming, however, the data relating to
 

nitrogenous and mixed fertilizers may be utilized to derive
 

a meaningful profile of fertilizer users. Indian farmers
 

generally prefer to use nitrogenous fertilizers and few rely
 

exclusively on phosphatic or potassic fertilizers. Further,
 

farmers, who want to fertilize land with nitrogen, are most
 

likely to derive all their requirement from one source (such
 

as urea) rather than frm multiple scurces. In view of these 

considerations, it seems reasonable tG assume that holdings 

using nitrogenous and mixed fertiliers are mutually exclusive 

and therefore additive. Since these two types of fertilizers 

together accounted for more than 80 percent of all fertilizers 

consumed in 1971-72, this approach would seem to lead ;:o a 

clove approximation to a comprehensive profile of fertilizer 

users and to the totality of fertilizer use. 

Table 1 has been constructed from the data on all crops, 

irrigated and unirriga.ted, showing the number of holdings using 

nitrogenous and mixed fertilizers (column 1), the area treated 

with these fertilizers (column 3). the rate of application 

per hectare (collmrn 5) and the total quan tity of these ferti­

lizers used (clunin 6). Each of these items has been grouped 

by size of holdings, of which there are five. Follrjn,,,ing 

conventional uv', in India, holding:n with less tha: a hectare 

of land are taken here to be "marginal" holdings; those with 

land between one and two hectares, "swal!" holdings. ollowing 



TABLE 1 

U..E OF NITROGENOUS AND I:ED FERTILIZER: NUMBER OF HOLCINGS,
AREA, RATE OF APPLICATION AND QUANTITY USED, ALL INDIA
 
ALL CROPS. 1971-72
 

Number of 
Holdings, t~sin a 

Area 
! Fertilized 

S o l_-"Size of Hildinis fertilizers,.,--­ ,,hccares) 

-849 

Percent 

37.4 

-

itt 
Fertilizers4 

(m.iliion ha) 

(3) 
3.410 

! 
I 

? 

PercentPercerent 
(4) 

12.62 

Rate of 
Application II 

(kgha)h 
t() 

1113.4 

Quantity of 
F:,er toF r i ize--rs U sc. 

(,-,0 tons)1Sn 
(6) 

386/72- 1.1 

2 
- 2 
- 4 

- 10 

6.015 
4.808 

3.208 

25.42 
20.32 

13.56 

5.265 
5.753 

8.148 

19.49 
25.00 

1 30.17 

98.4 
98.4 

1n2.2 1 

518.038 
664.?270 

832.766 

12.91 

24.25 

30 . 0 
1,? & Above .666 

2"3.694 
2.1 
.100.0 

3.422 

27.006 
-12.67 

100.00 ---

3998.33,.506 
''-

l 
100.00 

Source: Sarvekshana. October 1978.
 

Note: .er-iizers" include urea, 
 airnonium sulphate and mixed fertilizers. 
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the same usage, "large" holdings are taken to be those with more than 

10 hectares of land, while those with land bet.een 2 Indr,'4 hectares arid 

between 4 and 10 hectares, respectively as semi-medium" end "miedium" 

farMs. 
From column 1 we see that 23.6 i'i jiorn holdings used (end
 

were therefore the direct be0iciie. 
of) fertilizers in
 
1971-72; of these 8.6 mill ion were 
r-rginal and 6 million were
 
small holdings. 
 and m:i iurr users temi-mediumtotl 1.lc d 4. and 

3.2 million respectivl v, whie larr:e Kj. diabout
 

.66 million. These estira .es seem
5ssue' to -titb at Iea,!;, ee 


whether fewer small ard marginal f4.rmers rie 0ub t e direct
 
beneficiaries of fortili"z rs 
 Az. ,.t'!;i~ 


are certa ,nIy n 


., s the, cl- m, ind~ca-e, thley 

f in uml-m aod, rerlativ e to ot::h.r groups
 
of farmers, thcy dre the 
 single hir,: es grop Cf far0ers ;"renty
 

benefiting fr.,r, ierti 
 Izer use. The, Ernta g dis t rbution 0f
 
fertilizer ur: 
 i f .,; sesiz ho: in Abc t2. Ls 37.4 

percent of tie 's.s were marginal whI I, n
 
sma ll falrnMets and rAogether 
 they corin ,! sed b ... 62. 

of all fertilizer users. The ;irge r;t 'i n sovi ­ : 

farmers respcCtivel y formed 2.;, 13.i. ai "0, Perent.
 

Column 3 shows Th; t a at 27 iIiii, n hec A, es- wer!e tr1 tvd
 
w;ith fertilizers in '1971-72. of whi(.h 3.4 11, imti ore in 
marqi rdal and 5.3 il11 :n were in small Io :i oi:, about C. 
ITI ion and S.I mili.iohectares tvreat,:' 'ith fort ici rs were 

.. rafter i . .hisec tI on, w.e u " rti i " i ,- ......
iy ogeno,,us aid mlixed fert i 7 r. 



in semi-medium and7 medium r h& angs, while 3.4 mill ion were i r 

large holdings. The percentag,, di;tribution of fertilized 

area by fann size is shown in col A. There was no difference 

between the marginal and large holdings at the two ends of 

the distribution - about the same proportion of fertilized land 

was cultivated in these two groups. However, the extent of 

fertilized.! land was largest, both in absolute and relative 

terms, among the medium and the semi.-uiec! um holdings. 

The rate.3 of application of fertilizer are shown in col 5. 

The marg inal holdir:gs led all other holdings in respect of the 

quantity of f' liii zer used per unit I 1ind (113.4 kg."ha ). 

The medium; holdi,'rs r aniked rext, wiL 1,2,2 kq/ha The re was 

no si gni fi cant d rence in resv,'.t or the ap li cati I rate 

amorn.g other holdinys. This seems to indicate that access 

to fertilizer was oper to all group; of farmers irrespective 

of size and that there vs no signifiwant barrier tc the use 

of fertilizer. Tr;-marginal fanne;.rs used greater the:n the 

average rate cf fertilizer per hsctare po:,sibly in order to 

maximize total output fro;m their snall holdings. 

Quantity of ,Fertilizer.. used in cai 6 is the product of area 

fertilized (col 3) and rat.e of appilicationm (col 5). OF the 

2.7 million tons of fertilizers consumcd, aboul: 30.7 isuand 

tons and !513 t:housand tons .:ere use.d in marginal avd small 

hol din gs respectivey,y Arge holdi n2s used 336 thcus ad tons 

whi l e the semi-w.redit io e]d the medium hol dings rspoct- i 

used 664 thousand and 833 thousand An.1s. Pei'centia)4j eist!,ri­

bution of feitilzer ,con;umpLtion is shown in col 7. The group 

http:fanne;.rs
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shares of the marginal and the small holdings were greater
 

than that of the large holdings. The largest share, however, 

accrued to the medium holdings. The share of the s;mall .and 

marginal holdings taken togethervwcsslightly greater than 

their share in the fertilized land.
 

For reasons noted earlier, these conclusions would seem 

to be applicable to all fertilizer users. It seems unlikely 

that the overall patterns of distrib:uLions would have been 

substantially different if pho;phate and potassic frilizers 

also were taken into account. At the sme time, it should 

not be overlooked tit the NSS ;tudy related to a period 

when the High Yielding Varieties Program was at ,n .arly 

stage; ferLilizer use wa; still v :ry limited to a fea 

farmers; anc to a small proportion ,.f cultivated 1n:. Some 

devi ation from! the overaI'l .aters;Q di stri i,'nnI: a 

later period whern the now technology has had time to cover 

a significant part of the cultivated land cannot ,: ,reFore 

be entirely ruled W.L. In the follo'w ing sect ion we turn to 

examine a recent survey of .fertilizer uso carried out in 

1976-77. 

The FJCAER Stuy 

The National CounKo of Applied ELo,:nic Research 'HICAER) 

carried out a survey of ferl;ilizer use over a period of 

two years - 1976-76 and 1976-7;. The survey was based on 

a sample o! about ?2,000 cultivatior households in th country. 

Some of the preliminary PsLtimate' relatin' to 1975-.76 were 

utilized inthe preparaLion of the Fertilizer P',r.omotion 

http:1975-.76
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Project Paper. Recently, data for the year 1976-77 have been
 
P/
 

released by the CAR. This section of the review is .basedon 

this latter se of data. 

The objectiv.e of the NCAR study uas to develo-p etmres of 

fertilizer deWand state by state an.d for the country a a whoi e. 

Trhe survoy ", dwsi to measure., ah erou trc " ithin nai of 

± 5 percent., tK input: of fer:ilizer ,cruni of lnd for 

m.jor crops (irri ga ted, uni rri ga t' , tradi ti onal and i.deri, 

varieties) i n each state. It was not lesi(ed ito ,sti,.ate nthc r 

characterist.ics, such as the numb of hol]din or airp operCl 

with the same ;enree ,of r r-cisior,; Lhese agq(rega ev'..,es. 

according to the repcrt, are subject to a greate mrg of error. 

t
However, the ratioC e's.timat .,of the study have ,ernerall.; a ,rea er 

precision, and the st dy recomnends that these r'atios to app lied 

to appropriate offi c:ial records for the estiratioen 3-f aqo'.;r jates,
9,/' 

su ch as ferti Ii zer consumption -

Inni sect ion wo shall use ti- rati o estimak, of hP W 

in conjunction with Lhe Agricul tural cUMss :lat. or nymbo:r of 

operational holdings and oprated area:i, to deriv e tho ,.greg.t0 

estimates of fertilizer users, fertilized land and fert:ilizer 

consumption,. The fo.L. of the Ei was rn ,i.t.ivatorAER study o 

noiseholds, while the Census was based on reItabu1a :io., of "za 

1/ NCAK(, I C 'iili ; !)(:atd Study , .rnteri u oe.,.r	 ,
 

8/ 	 NCAER.,
9/ 	 int'e"irm R,'_,1)1t , Vl timle I 

iD! 	 The.r'el ice-y;:or o t ,top iCAEU stuy ani .n Agri­
culturaI ?e).-*, I /6-.7. 
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on operational holdings and operated area from village records.
 

However, the NCAIR survey took account of operational holdings
 

as well, using a definition simika. to the one used by the
 
12/


Agriculural Census. This fact, together with the fNCAER 

view that its riatio estimates could be applied to official data 

for estimation of -.grreates, enables us to make conjunctive use 
1/
 

of the two sets of data. 
14/ 

The NCAER estimates of percentages of farrs using fertilizer 

iy farm size and b.y states are shown ini Table 2. These percentages 

have been gene.a!ly taken to be the adoption rates in the extensive
15/
 

literature on the green revolution. As th:e table indicates, 

about 45 percent of all Indiar faniis, irr:_spective of".z., use, 

fertil izer. This is the overall extent of fertilizer adoption. 

_i1/ The Agricul tural Census-data-i nifudes ins'ti tutioral operators ­

cooper tivo farms, state farms, trusts and corporations - and 
the are;:a operated hy them while the NCAER study does tlot. 
While th,7 incl_usio(I of institutional operators ma'y not make 
much di f flc.the 1 ...i of farms: it does..n 

introduce (dn upw.:ord bias in the a',regate es timaten for the 
lar(e farm:, *part.iculiarly in ;r!i.vd to land fertilized and 
fertilizer consurmed. This lim;ttion needs t, Le Vorne in
mird trir,:)uhot thi! srctio0. 

12,/ See, K. R(.y ,.Y. Sidi Fcrti 1izer iV India"T. : cr. ie 
Rol ci 111aI, a l ,'r ina Facers" MorFqir , Vl . ", No.1 

13/ Throunbli-ut or e nJha' tle r;,.s , culti -.t ,ci we s: tEi".va o ...".:.eI.D . ... i "P- i" 0 U "1 ?7 C It 
vator 001 oilol nd oi,rationai [.o,incs (,a -iw,,y hol di ngs) 

14/ .e . iC t . "1ntech~riovj 
.14/ "'Fertiii. ... ', i a r.fer pl,;:t s, C _Ik i:., to nllrio..tn , 

P and F. !e Uien. .e..o&. ieri iize!. Ati relate 
to pl art- ,ijLri 

15/ The ral.i , the er on inr input: (:.,:1hihweenl fir o :';.aW ro 
I'i var i oras high lding ie ( ,JWs..fortili,-r' :d t, 

toltal rium!:!r of ":i-re; nera I ken t- O rae, -,, ,. K doption 
for that: i r)ut. c.:i,-h;aeIer ITohn ..... NV',I "c,'tu and U. 1 ,I ew 

-
Seed Varieties th. Srrall [corioml ':. and % iIanA "arm'' c"-
March 25, 191"?. lAlso, Bplal. Doas C'upta, Tha_ New ,.jr,.rian Tech_ 
lq y . , ci, a ,,1980, 2241 111 Ii ,L'"e1hi s' ,. 
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PERCENTAGE OF FARMS USING FERTILIZER
 
BY FARM SIZE AND BY STATE, 1976-77
 

State Below 1 
(1) 

I-? 
(2) 

Size of Farms (iectaresi 
2-4 10 
(3) (z)(5) 

& Above All farms 
(6) 

Punjab 71.8 94.4 96.9 98.7 100.0 95.3 
Kera , 77.8 96.4 84.6 100.0 -- 80.1 
Tamil Nadu 67.0 75.1 87.2 8C1,5 80.6 73.7 
Haryana 44.1 57.0 60.5 8,6 95.4 68.6 
West Bengal 61.1 .8 81.9 71.4 100.0 65.7 
Guj arat 53.2 55.9 67.4 71.5 75.3 65.0 
Andhra Pradesn 44.9 66.5 75.2 75.0 90.0 62.2 

All India 36.8 44.8 58.8- _5_5.3 45.2 

Bihar 29.1 %5.7 66.4 72 .2 90.6 44.9 
Uttar Pradesh 
Maharashtra 

30.0 
38.7 

44.4 
41.4 

74.4 
38.4 

76.4 
53.0 

98.7 
63.1 

44.6 
43.9 

Janu & Kashmir 47.6 35.1 27.1 25.5 -- 40.4 
Karnataka 34.4 39.7 39.8 L1.2 37.5 38.5 
Himachal Pra'l-sh 22.2 46.0 44.8 47.6 100.0 28.8 
Pajasthan 13.8 17.6 36.5 34.3 28.4 26.4 

1Orissa 9.8 26.3 31.9 34.4 60.0 19.8 
Madhya Pradesh 9.9 9.8 20.4 19.9 40.6 16.4 
Assam 3.9 5.5 8.9 8.2 ..- 5.3 

Source: NCAER, Femnttilie_Demad Study, Fi nal Rert 
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The data make it abundantly clear that the extent of adoption 

varies considerably from state to state. At one end of the 

spectrum, ,howing the least adoption, is Assam wi.t barely 

5 >er7ent of rms usir!g fertilizer; ait the other end is 

Punjab, whee retan r5 percent of the cultivators'r: use 

fertilizer. The Odoption rates are higher than the all-India 

average in seven states. States ranked by descending order of 

magnitude of the adoption rate are: Punjab, Kerala, Tamil Nadu, 

Haryana, West Bengal , '"jarat and Andhra Pradesh. Fertilizer 

adoption rates; are lower tian the national average in ten states. 

These, ranked again in descending order of magnitude of the 

adoption rate are: Bihar, Uttar Pradosh, Maharashtra, Jammu 

and Kashmir, Karnataka, Himachal Pradesh, Rajasthan, Orissa, 

Madhya Pradesh and Assam.
 

The adoption rates also vary from one size-group of farms to 

another, Taking the country as a whole, the adoption rates 

.re abowii: 37 -ercent amon;i margin;J ,clholdings, 45 percont among 

small holdings., 55 percent among both simi .mediur and medium 

holdings and ,bout 59 percent amovnq i arce holdin s. Tit the 

state level toco, there is a wide variation in the percentage of 

fertilizer users aonq? (!ifferer t categories ,of farris. With 
t XC J )rn:L ij I* j, q hm where tei ,. rcesn . gexcoep i:ic-,11 ,r . ..

appears to he inversi,, rel ateJ i tn,; size, -n all other 

states it scems o rise with an itc reise in fr-,, s e 

in the literature n thc green rr."lu Li, , tri,.,;e vatying 

adoption rates have been the subject of e;'tensive d',s(.ussion. 

Seldom however, if at all, have these rates or per .or-caics 
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been viewed in the context of the original data. Percentages can 

sometimes be dcceptive;Cespecifliy when they are derived from 

different bases or totals, the,, tend to obscure significant 

aspects of the originai data. 

The percentages of fertilizer users in each farm size-group for 

India as a whole are ,;hcwn alongside the data on operational 

holdings in Table 3. Coluiin 1, showing the number of ftoldings in 

each size- cat.jory, is extracted frcm ihe Agricultural Census of 

1976-77. COl i ri 2. show i riy the r).-c entag oof hl - n,c s it.* 

ferti Ii zr , is n,,(.1 over from Ta1)]1 2. The rj;ibeloY ferti I izer 

usesIi n C l 'mn . i; ' ly thc '.,,,duc' of Colurns. I anc 2. 

elhe ercntJ;c'2 i n Colurn 2 show thzt adoption is-, dos-tively 

r ilt.,-d to far,' ize. Thr:, p'r(:centiuqe of mnirqinai.. holdi , ; using 

fertilizer ifs the smd lest (3F . perc- -.1 ) Yi le ihat of s'al 

ho1dings is slightly larger (44.8 f.,Krc.ent). It increas:: s with 
-tho rise in si;:e of farrv, . In i.h- rng sc. size-qrup o fas, 

:.he rner,: ta cn " f i .3 p re . T ... e per­

c,.rt ,-, t, give li. wI r sma 1lte,(' Impre':,i if( fewer li and 

farmers USe ftortiaii zen cf;m.doa .... i ers T t th i s 

m Wesion i s ,tioally incorrect car 1o o'bservd --t: once from the 

data iln Coll,u . -. (f I;:, !0 illi ,'-, fe't ilizer users in Tndia, 

ruibout 16.1 wi Ii oni aWa i *.:i:' acI. K ,-refl i!, I I i o n -;mal 

farmers; 6. : : i ioil -ores .!", iLd l! ,nld 4.6 il iciji fe d n dium 

opora o rs, I a o YicYA1Kr1 i rY- Feiti i..re t.otl I.4 ml I ion. 

,l-PC2 . h l I -. SCi df A.... C o f ati I si.C, e. e 
speci ally, . ap te ': e cr, .u,- P!rcent,:,gc.. Pem 
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TABLE 3 

PERCENTAGE DISTRIBUTION OF FERTILIZER USERS 
BY FARM SIZE, ALL INDIA, 1976-77 

Farm Size 
(hectares) 

Number of--
Holdings 
(milljon) 

Percentage
of holdings 

using(f rtilizer 

Number of 
Fertilizer 

users Cmillion)(3) 

Percentage 
distribution(4) 

0-1 

1-2 

2-4 

4-10 

10 & Above 

Total 

44.53 

14.70 

11.64 

8.21 

2.44 

81.52 

35.8 

44.8 

55.3 

55.4 

58.8 

45.2 

16.39 

6.59 

6.44 

4.55 

1.43 

35.40 

46.29 

18.61 

18.19 

12.85 

4.03 

100.00 

Source: Col. 
Col. 

1. From Agricultural Census, 1976-77 
2. From Table 1, this review 
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Instead of being fewer, in fact, the marginal and small farmers
 

constitute the largest single group of beneficiaries; and instead 

of being numerically preponderant, the large farmers usirg
 

fertilizer form a very small group indeed. 

The percentage distribution of fi.rtiizers users, shown in 

Column 4 represents, in effect, a transformation of the absolute 

numbers of fertilizer users in each size - class into percentages 

using a connon base - that is, the total number of fertilizer 

users in the country. The column shows that among all fertilizer 

users, 46 percent are marginal, 19 percent are small, IV percent 

are semi-medium, 1.3 percent are medium and only 4 percent are large 

farmers (See Chart I). 

Statewise di.tributions oF holdings by far size are nr't available 

yet for 1976-7l; hence the percentage distribution of fertilizer 

users cannot be derived here for the states. However, the distri­

bution obtained here for the country as a whole has a wider 

genprality that covers the states as well. Given the Fact that the 

distribution of operatic.nal holdings in the states is sitiilar to 

the all-India distribution, the marginal and the siiall farmers 

would be the pr'edominant group Of beneficiaries of fertilizer in 

all states. Tie overall pattern of distribution of fertilizer 

users at the state level would be similar to the national level. 

Turning now to the distribution of fertilized land i. Table 4, 

we note that about 56 million hectares, out of a total ef 163 million 

hectares, were fertilized in 1976-77. Data in Column I are from 

the agricultural census w.'hile those in Column 2 are from the NCAER 
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CHART - I 

Percent Number of farmers (Million) 

100 qS 4.03 LARGE FARMERS 50 

12.85- MEDIUM FARMERS 

18.19 SEMI-MEDIUM FARMERS 
40 

75 % 

18.61 SMALL FARMERS 

L. TOTAL NUMBER OF FARMERS30 

.;'NUMBER.... OF FARMERS USING 

- .	 FFRTILIZER 
50 % 

46.2- MARGINAL FARMERS 

20 

16.39 

25 % 

10 .: 

6-9 6.44. 

,,oT....
 

....... 	 'lllI : , . 43 1
 

0%.______________________.I:~:l 	 ;nl i ~ 14 

0-2 1-2 2-4 4-10 10 & nbove 

A 	 B 

A. 	 PERCENTAGE DISTRIBUTION OF FERTILIZER USERS 
(Source: Table 3, Column 4) 

B. 	 NUMBER OF FERTILIZER ADOPTERS
 
(Source: Table 3, Columns 1 & 3)
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study. Area fertilized by farm size in Column 3 is derived from the
 

first two columns, and ito distribution by fanu size is shown in
 

Column 4.
 

Interestingly, only 34 percent of the total cultivated area
 

receives some fertilizer; the rest of the land does not. About
 

22 percent of this fertilized land is operated in small and marginal
 

units, 26 percent in large holdings and about 52 percent in semi­

medium and medium holdings. If cultivation of fertilized land
 

constitutes an advantage, it appears to be neither in favor of the
 

small and the marginal groups of farmers, nor in favor of the large,
 

but almost whol ly in favor of the middle group of farmers - the 

semi--medium and the medium operators.
 

This conclusion is borne out further by the data in Table 5, 

which show the distribution of fertilizer consumptio, by farm size. 

Column 1 of this table K; extracted from the NCAER study while Column 

2 showing total fertilizer consumption is derived as a product of 

the rate of fertilizer p:er unit of lend (Column I) and are, 

fertilized (Colu:kn 3 of: Table 4). The dist:rib;ution of this- fertilizer 

consumption by fo~rm size is shown in Colu n 3. Tt will be observed 

that the large farmers consume about 21 percent of the total 

fertilizer, whlernq the semi -medium and medium holdingL consurie 51 

percent. The mc rginal holdirgs (onsume about 12 [:ercent wh 1e the 

small holdings use 14 percenit of tuti Fertiliz.er; their 

combined shares are together greater than the share of the large 

farmers. 

http:Fertiliz.er
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TABLE 4
 

PERCENTAGE DISTRIBUTION OF FERTILIZED 
LAND BY FARM SIZE, ALL INDIA, 1976-77 

Area Percentage Area 
Far Size Operated of area Fertilized Percentage 

(million ha) fertilized (million ha) Distribution(hectares) (1) (2) .(3) 	 (4). . ..T 

i 0- l 17.50 31.3 5.48 9.77 

1 - 2 20.86 32.7 6.82 12.16 

2 - 4 32.36 36.1 11.68 20.82 

4 - 10 49.60 35.2 17.46 31.13
 

10 & Above 42.82 34.2 14.6A 26.10
 

Total 	 163.14 34.4 56.08 100.00 

Source: 	 Col. from Agricultura3l Census, 1976-77
 
Coi . 2 from NCA'ER study
 

TABLE 5 

PERCFN'AflE. 1)1STR !BUTION OF FETILI ZER
 
CONSiMAP11.ON PY FARM SIE, AIL IN IA, 1976-77
 

Furtil izer Total 
i niu t. pe r Fe rti I i zer 

Farm Si z c ferti 1zed Consumpti on Percentage 
(hectares) hectaro (kg) (000 tons) Distributiorl 

0 - 1 92.3 505.8061 	 224 

1 - 2 85.8 585.156 	 14.16 

2 - 4 80.1 935.568 22.6q
 

4 - 10 71.1 1241.4010 30.04
 

10 ."Above 59.0 863.760 20,90
 

ToLal 76. 4 1131 9 100. o0
 

Col . • . ' ,c,: to 1, .. tabe) and Co .I of 
fail e9 

http:CONSiMAP11.ON
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That the shares of the marginal and small farmers in the total
 

fertilizer consumption is greater than their respective shares
 

in fertilized land is entirely due to the fact that conpared to
 

other farmers, they use a greater quantity of fertilizer per
 

unit of land. Column 1 shows that the rate of fertilizer
 

application is inversely related to farm size. The marginal
 

farmers use about 92 kg/ha of plant nutrients - N, P and K;
 

this rate declines to 86 kg/ha in the group of small holdings
 

and to 80 kg/ha in the case of the semi-medium holdings. There
 

is a further decline to 71 kg/ha in the medium holdings. The
 

large farmers use only 59 kg/ha. It does seem that the small
 

and marginal farmers substitute a greater quantity of fertilizer
 

per unit of land to compensate for their small size of holdings
 

and thus maximize their total output and total income from land.
 

Another conclusion follows from the data. Had there been any
 

serious institutionally or socially qenerated problem rf access
 

to fertilizer, the sm11 and the wargin l holdings would not have 

been able to pO:,y this large quartity (92 kgs and ME 1gs) of plant 

nutrients per unit of their fertilized land. it does seem that the 

market for fertilizer, on the whole, and despite posible local 

aberrations, has not been biased against the small and marginal 

farmers.
 

The .distribuio of fertilizer users, fertili;.,d land and 

fertilizer consumption (al1 by farm size) are shown in Chart II. 

The distribution of fertilizer users shows the prepondrance 

uf the marginal anO small farmers. The ciistribu iion of 

-fertilized lard suqjgesir.t a relatively} greater advantgr to the 
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middle groups of farms. The distribution of fertilizer consumption
 

is distinctly better than the distribution of fertilized land, lying
 

as it does above the distribution of fertilized land in the smaller 

ranges of farm size, and below the distribution of fertilized land 

in the upper reaches of farmn size. 

This conclusion is reinforced strongly when the cumulative
 

distributions of fertilized land and fertilizer consumption are 

plotted in a Lerenz diagram against the distribution of fertilizer 

us'rs (Chart i1), The distributicon of fertilizer consumption lies 

throughout above the distribution of fertilized land, and closer to 

the di agona 1 1 ii of equal i ty. 

Comparing the distribution emerging out of the two studies in this 

exercise, two points of dissimilarity deserve comment. First, in 

the distribution of fertilized land derived from the NCAER/Census 

data, land fertilized in the large holdings is about three times as 

large as that in marginal holdings and mnore than double the fertilized 

land in small holdings. This feature of the distribution is not 

inconsistent with al prioi expectaLions; however, it is not in line 

with the result derived earlier from the HSS Study. it seems likely that 

the operatrrs of la je holdings were initially si 6W (the MSS data) 

to take to ferti*,zer and Whe new technology it represents, 

but over time they came to apply fertilizer to a greater area 

(NCAER/CensuL dala). Pliusible though thi . explanTti on is 

another factor accounting for a ,ub;tantial part of this; 

difference must not he overlool.ked: it is the upward bias 

in the estimaite of fertilized land for large farms d,.e to the 
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CHART - III 
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inclusion of institutional operators in Agricultural Census data. 

The same upward bias has led to the second point of difference 

relating to the fertilizer share accruing to the large vis-a-vis 

the small/marqinal operators. 

Despite this difference, the distribu tion patterns of fertilizer' 

consumptior emerging from the two sudies remain basically the same. 

In the context of the small.-vs-laryu farm debate. it is presumably 

the combined shiare oF the small and marginal farms that need to 

be compared ,.th the share accruing to the large farms. Marginal 

hIoldings are in reality a subset of small iholdings - they have 

been distinguished f'om small holdings in this review in 

deference to the conventional usage in India. If we consider 

the small and the marginal farm.. together as a group., 

then its share in total fertilizer consumption is greater than 

that of the large fann.. True, the distribution is not synetrical, 

but it is not negativey skewed either. 

As observed earlier, the narrow Focus of the debate (small-vs-large 

farms) has tended to obs:ure the fact that the larges;: share oa 

fertilizer consumption accrues o the group of medium and semi­

medium farns - farnis i that are neither sall nor large. This is, 

however, a cunequ,..nce of the greater area fertilized by the 

operators of medium and semi-medium holdings, rather than of a 

higher rate of fertiliz,:er application. in point of fact, the 

siail1 and Pargin.l farmers apply fer iizer most intensively to 

their land, p..s,'ihly wi th a view to maximizing output and income 

from their tiny holdings; and [their ability to secure enough 

fertilizer for this purpose indi ,:aVt the absence cf sigolificant'; 
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social and institutional barriers to their access to fertilizer
 

markets.
 

Development literature suggests that the small farmers generally
 

apply greater quantity of labor input per unit of land in order
 

to maximize output from their tiny holdings. In effect, this
 

amounts to a substitution of human labor with low opportunity
 

cost for a severely limited resource, that is, land. The
 

evidence marshalled here shows that given the availability of
 

a land substituting input, such as fertilizer, small farmers
 

use it intensively for the same reason.
 

The significar;ce of programs to augment domestic supply of 

fertilizer is &A L they ensure an adequate supply of this 

input, enabli the small farmers to use fertilizer intensively 

to substitute for land, and thus maximize their output and 

income. Under conditions of scarcity, it is generally the 

small farmer who has to go without fertilizer and suffer a 

reduction in income. Appropriately enough, a major objective 

of the Irdin govern.ents fertilizer policy is to bridge the 

(lap between d:estic production and estiate requirement of 

fert iIi zer th-ough cor merci a1 and/o r conr:esni onal imports and 

;ro maintain an adequate supply at al t:imes. its recEnt 

decision to sub:idi:e transport ost", ef fertilizer to the 

block headqca rr: in reont e areas - those not located at the 

-ailhead. -. hould bh.viewcd in ;W ,)rsepctiv,L A full 

,cale examination 2f the India.n govcrnrr.nt's fertilizer policy 

is beyond the 'q.cope oF this r'cview. Vorious elicicnts rf this 

poiicy and the instruments adoptel io attin the overal objectives 
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were outlined in the Fertilizer Promotion Project Paper.
 

The conclusions emerging out of this review way now be summarized 

as follows: (i) The operators of marginal holdings forn the 

largest group of fertilizer users; the second largest group of 

fertilizer user) is that of small fat ers. Taken together, the 

small and marginal farmers constitute about 65 percent of all 

fertilizer users. Large fa-iners using fertilizer constitute about 

4 percent of th fertilizer users. (ii) The operators of 

marginal holdings use fertilizer most intensively, that is, they 

apply the larenst quantity of fertilizer per unit of fertilized 

land. The rate of ferilizer use is the cocond highest in the 

rase of small farmers, while it is tLe lowest for operatcrs of 

"
 large holdings. (iii) The share of marginal farwEr;: in total
 

fertilizer coensurptich is the Icast, while that of the small 

farmers is te .,.cond lowest. Ta<en singly, the share.s of both 

the small and the marginal forms are smaller than the share 

accruing to the large farmers, but taking the sncll and the 

margina1 opr.rators as a single group, its share in total fertilizer 

consumption is larg r than that of the operators of large holdings. 

(iv)Of all farm groups, the medium farmers consume Mhe largest 

proportion of fert iizer; together with the semi-medium farms, 

their share in toqtl rertilizer consumption is more than fifty 

percent.
 

ARD:AB.Sen :la :3/11/81 


