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FOREWORD 

The International Food Policy Research 
Institute, as part of the Consultative Group 
on International Agricultural Research, is 
profoundly concerned about the new agri-
cultural technology and the policies needed 
to encourage its adoption and increase its 
effectiveness in meeti ig ioajor societal 
objectives. The spread of high-yielding var-
ieties depends greatly on increases in fertil-
izer availability to farmers. Likewise, con-
tinued rapid growth in fertilizer use.Jletends 
on new crop varieties that can plrovide 
greater yields in res)onse to larger (lose. 
of fertilizer. It is clear that during the ne, t 
few decades tile food supplies necessary to 
ineet even miniuin expected rates of' pop-
ulItion growth and growti in 1r capita 
income cannot be realized without the 
development of this symbiotic fertilizer-
research relationship. 

In this research report, Gunvant M. 
l)esai demonstrates that growth ill fertilizer 
use is a cnil)plex function of manly variables 
that must be seen ill r lion to each other if 
an effective expansionary policy is to be 
developled. lle notes that ill the past there 
has been a lack of understanding of' the 
importance of ample, assured supplies of 
fertilizer. Without increased fertilizer sul)-
plies, expanded fertilizer use will not be 
possible. and fertili;'ers will be confined to 
the crops and Illaces where they have been 
most profitable in the past. Ile suggests that 

growth in fertilizer use has been constrained 
by the role of foreign assistance in financing 
fertilizer imports for developing countries, 
the large fluctuations in the size and ti:.iing 
of such foreign assistance allocations, and 
fluctuations ill foreign exchange availability 
(fle to ch,,nges ill export (ern-,nds and 
prices. Ihis has been exacerbated by defi­
ciencies in administration of fertilizer sup­
plics. 

Desai analyzes these and other issues 
through the Indian experience. lIle pro ides 
a basis ,or underst, nding that experience 
and developing policies to continue fertilizer 
growth in India ill tile face of the more 
(ifficult economic environment for fertilizer 
use. Perhaps most valualble, this research 
provides amodel forsimilar in-depth analyses 
in other countries. 

I)esai has spent almost 20 years exploring 
the complex factors of fertilizer use, which 
his study reflects in its thorough and highly 
integrated approach. This analysis will be 
followed by another research report that will 
include a comparison of other countries 
anId provide the Iasis for other intensive 
analyses a, tile country level. 

John W. Mellor 

Washington F)C. 
August 198, 
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1 
SUMMARY 

It is well known that fertilizer consump-
tion ill the develol)ing countries is low and 
needs to he raisel; what is tot so commonly 
recognized is that ill some of them fertilizer 
use has grown enormously. The complexities 
of generating sustained rapid growth in 
fertilizer use are also not understood fully, 

India's fertilizer consum)tion rose to 
about 5.5 million metric tonls of mtrients in 
1980/81 from less than 100.000 tons in the 
early 1950s. It now ranks fourth after the 
United States, the U.S.S.R, and China. But 
(:onstuml)tion per unit of land is still consi(l-
erably less than in these and many other 
(ountries. The future requirements of agri-
cuifural production also point out the need 
for sustaining ra pid growth in fertilizer 
consunlpl ion, 

This study attelll)ts to idlentify key policy 
areas that can sustain ralti(i growth in 
India's ferlili/er consunlption by developing 
a perspective otl the major forces behind the 
past growth. The perspective is based on 
changes in tile composition of total fertilizer 
use. Cons' iilion profiles by crop are de-
veloped using the findings of the surveys 
conducted by the Nalional Samlle Survey 
Organisation (NSS) arid the National Comncil 
of Applied Economic Research (NCAI-R) 
between tile early 1950s and the mid- 1970s. 
Three aspects are exatui ned: shares of crops 
in total fertilizer consumption, diffusion of 
fertilizer use by crop, and avrage rates of 
use on fertilized areas by crop. Wherever 
possilte, sepirate profiles are ,ls( develodl 
for irrigated and unirrigaed areas and areas 
sown with tradition,l varieties is cotpired 
with those sown ii ii improved and high-
yielding varieties. These findings ire then 
used with available research oi otler ,aspecs 
of fertilizer use to (liscuss the major forces 
behind tile Iast growth md thelpolicies 
required to sustain rali(I growth in fertilizer 
consumptiot in the 198t0s. 

Foices behind growth in fertilizer coil-
sttnption are cotonofly identified by esti-
muating one aggregate fertilizer demand func-
tion from tinue-series lata. This implies that 
changes in total fertilizer consumlption are 
due to changes in the v\arialles behind 

farmers' demand for fertilizer. In developing 
countries like !ndia, however, such an in­
terpretation of the time series would le logi­
tally incorrect. There are possibilities of 
growth in fertilizer (lemand without changes 
in diemand-governing variables such as prices 
because of the sizable untapped economic 
potential of fertilizer use. Similarly, the 
pace and pattern of growth in fertilizer 
consumption depend not just on growth in 
farmers' (lemand for fertilizer. Growth of 
fertilizer supplies, expansionof(listrihution 
networks, and development of tie support­
ing systems of agricultural research, exten­
sion, and credit, as well as how these 
processes interact, are also important. Ex­
ainining the changes in the composition of 
total consutpt ion ill the course of growth 
in fertilizer use provides a meaningful basis 
to pursue such in(luiry. 

Until tile mid-I1940s fertilizer use was 
confined to the plantations, and to sugar­
cane, rice, and tobacco in the nunplantation 
sector. It spread to to my food and nonfood 
crops after the government launched the 
Grow- More- Food Campaign. By 1955/56 
food crops had a share of about 70 percent 
in total consutmption of about 125,000 tons 
of nutrients. Tea, coffee, and rubber planta­
tions consumed about 25 percent, and the 
rei(tining S percent went to nonfood crops 
like cotton, jute, groundnats, and tobacco. 
The 70 Percent share of food crops included 
about a45 percent share of foodgrains and a 
25 percent share of other food crops like 
sugarcame, spices, and potatoes. Among 
foodgrains, rice dolninated with a share of 
about 37 percent whereas all other food­
grains haid i combined share of only about 8 
Percent. 

Ill the subsequent two decades total 
fertilizer consutmption increased to 3.4 mil­
lion tons of nutricnts. The composition of 
consumption also changed substantially in 
certain respects. By 1976/77 the share of 
fcod c(rops had increased to more than 80 
percent whereas that of the platttations had 
,lropp( 1ito ablout 6 tercent. More itipor­
tantly, the share of foodgrains had increased 
to about 70 percent. This was mainly lue to 
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yeatr-to-year fluctuations in fertilizer imports. 
Often these deficiencies in the fertilizer 
system ,were mtually reinforcing. 

India's Sixth l ci'-r 11,1t ailtls at 
raising fertilizer coti itniptioni to 9.7 million 
tons of ntutrients ini l14 115. hi achieve 
anything like this, it will le crucial to 
achieve the Sixth lli's irrigation target ald 
,ls.O to acTclerate growth in fertilizer use 

trder tinirrigated conditions. The latter 
calls forsttstainewd efforts to expand distribtu­
tion networks in dist)icies with low irr gation 
,iid to promote fertiii/ir use in such districts. 
It is ttecissary to rcogni/.e tlihat the e\teit 
aild vigor of these efforts will critically 
depend on total fertilize'r suply stlaying 
,iliead of growhl itin the ltnimikil for fertilizer 
tinder irrigated coinditions. 
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2 
IN rRODUCTION 

The economic potential of fertilizer use breakthroughs in crop production and 
in a country is determined )y fertilizer changes in prices influence not only the 
response functions, cost of fertilizer, and potential but also the pace of growth in 
prices of crops. Actual fertilizer use is an fertilizer consumption. Ilowever, so long as 
outcome of the conversion of the economic there is tntap)ped potential, it would he 
potential into farmners' demand for fertilizer, incorrect to attribute all changes in levcs of 
and( this demand l)eing met by fertilizer fertilizer consumption to changes in re­
sUpply and distribution s,,'stems. sponse functions and prices, 4 or to put 

Since it was invented in the mid-nine- undue emphasis on prices as policy instru­
teenth century, the use of chemical fertilizer mients for generating growth in fertilizer 
in any country has begun with a few farmers use. Unidler such circumstances policies that 

at selected locations. 2 This implies that the generate and spread knowledge about the 
beginnings of ferliIzer us( were below response functions. promote geographical 
economic poential. 3 The existence of tin- ex)ansion of fertilizer (listril)ution systems, 
tappedI potential iml)lies possibilities of and increase fertili:'er sul)plies in a coordi­
growth in fertilizer use through interactions nated manner nmly he more effective in 
between fertilizer demand, sulpply, and ilis- accelerating growil in fertilizer consumption. 
tribation even without changes in the agro- Aippreciatble fertilizer use in many devel­
economic variables letermining the eco- oping countries is relatively recent . Their 
nomic potential of fertilizer use. Biological low levels of consumption per unit of arable 

" iiits 5 satititier it I MtitNii, 1 n 

li4(s. fit' ttxtiiii id(oiisuiiii hvmtiiiie u iitulltacur'd herili/er b'g,i iniIte 11340s after the
, "1it lise oif %alir- ,(tllibi' illorg,lli ( iililtOii stirt( t s t; [i known before io'l( 

ht( l io ( ttyl\ 
etiiisir, If soils attnd iilits legain to tnt, itfdrstood as , result of l(e resvariti'1 fl' Smissure. loissingoiti, Liettig, 

il. ,aixisilf z(ition of sutilt i ll . For tho evolti on iiof'colnep of leriji/zer ,intdtil r toiiinut'rtiaf irot t|'it)gig to' 

the- ',i1,, thevthlllil( of tw ferii/ir iilustrN, set Nlirk) L.amer, lit tWorld .ertoitd'wr Eonuoirl (Stifor, (ai.: 

Iitofort T Krpps, li' h:onomrus of the Sulfuric .tIm Industr (Stanford, cat:Shlltord Uixir ss.,I '57): y 

Stanford UnLix (tslI, Press, 1131i). \ iii'rill Situ hell . ./nuritl/ on iu'rtitltoiiu/itrr. 3rd iii. ((alhh'iil, N i.: indiustry 

I'llrlit( ii( ,i s, r it,1)03), tllti i i iii'riml ili i 10)m(fife iertili Aii( ual a ls,tli tV I( i,/ir i)viS i ter.[ er (Muscle Sho 

1 Info(irm,,ioln 1 r(,,Idily 1,libulh for olIN ,i he%%(OlliivI(s, lilt[ it I,, [ltfifiultl to strrmis( tllt this is aI (yIicall 

b'giniig for i-rilli/, te-('. Mith retqsto thatli timers lemt' o I(it i , iitir v to ,lti ii Supply ,andifistrid lion
 
ser IIleriihs
ltiiilil ll(t' or iu lh 1)ni Irtg sS It llis 11111 hirfttitr utosprid s it %o l nitt IIii(" tlil ilriz i 

i iit i t rulllhlll ysrolsiihe iusii 'l t iiousli %%litiIIIl itn ist r xlit 

fi ri.ir I sin o i sanq))wd ituiifllidlo iii tintIs ift iheshtd '4lhhr l h IShi si less th,itn (Oilntii: 

diffusio un eul i/sr if litn nlit'rlnilufart l (' (ii alrioi i.(,%('it ili( Li d nduiilud ri giv leut or lt ili er­

irisiions, l loll ,litieii a it lt'iillihtriuinuit l ftlra,trckis u otsi 

,lllO s ,li ,v l f 

, lh''t 'd til runit irom l kntuiiruii 

ft'-nlli, tn.i rititf11 vaii isuiIld(-qlh urlili/ irit roio ritlyi's. yst rI nI]i l si l ta iin, i:ipOt lli, t l1 - s f(t ri ur tsi 

furdn rsitf( u trwc xumfllM. lxnii "iU1tiiiihnlnlit ig futig s ( hu ivs tit xrlii/f'
ttio ( it 6ih tiotilllltioi: A 

fOnlf ii.(iis tonl, iifu(rihtltillts I Oii(foits Ittislittttti [ ulu t tl , n oiu ( lu i tigl iiid' rilort 

4 i i ' , iii'I ih it int ixitrirt ih ttsi t,[i sivt of)h( U. riutiht' pr itt ( ii'l{ ('lultulu'i sitiroii, l ti in 
ix'c i lSi(vs, ofof ( tIt tint ttrtiln ting a' hl int dInrllh1l1d fi lo)ll 1 i0tiiltl sries o it l l li/m (on tt'nt , 

shn'l(}ll l htrf ,,usih n titti nrintikl l w [it l (s tuit uh i(i, i l t'ultiliiiig,ttiii ' t t( lions i s, iroll i irrt 
' 

t ) i/ lst iwi IohiI his s r.] 1 o hipivlurlll niO v tinur11illitnn i ,1ii/ft eriti sr Kimln tlon 'l l forl(i oirs l tt i innt u st ])o eX)httlt oT r\ l,,iS, M ll1 - t('re' is Ullt1ppe'd 0.1bi,plo0hdl1}1g's in\th ,llv .. 0,hi ' )1-l'((). I so) 1o)1g, 

itm t tn/i/rim Itiis brnu inrs llfI1i'r itss 

rxtollDurini lled [irslitiriiiuii( clltlr il{)'l2iilhe111185iti Iw'l( ir iitli, lll,11) 


S rSili/r itit ' hor h li'r nultiOr-, if lh iti it 4hli iProc' it 
isis ito 7 n ii ii i tsr'i.ttrstiilrttu'I imtiiid hd ((its iiemHof1 Ow1(%%,(rl honsi''r(( %vdS(()1\N I'lde(dofI 11'.,11, ittl ill 

,iboml a (loz(en ( Otlmirit-, o)1 wVi~w(rn I u oiv),' lit-e U S S, i , the' llilv~d State(s, ,1I . h ' en{I ill the varly¢ I950s}, Ow( 

shme of (,v +h-lpmg ( o)tmlmll( I! hvevv )lilig l1hl klq ( (ono(iti(esand the A,;ian\ ( eltradll, lmmc, n'mic.Hl s) ill thev 
, 

\orh[ ht-rl1li/1'r, Oll.lllllt1 lOll of1 ,ihol)1 20) i1 1(11 l lo)Il of1 l trielnls %%a',soidlN 7 lwr( (-111. I-or ill hisw ri(,lA terslpeutive 

oil hertili/er ( OWltillipl~iloll in1dilhervill ( olili-1", "ve I '11i11-r, It 'o)dlvart/lerI 'wnomi" Also sev K 6; Clark mll ,Milred 

S Sh('rnihmi. 1'r,. wo'r wo'rrl(l I1'o~luctton (ani( orslotnlitntof/hant/.Foods on Fo'rtilers %,'k( 'lhl v sl(' uhlil:,ation No. 593 

(I ,lhingln I)( US It(])itii n'iii if Agriu tir ,, I'16) 
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Iland Suggest Ilhat III',] II Ofh(. cltpl,lid is The albove cl'liges would be governe'd 

not yet f(t ili/,d'" lri'lls condu( lId urilltr h,, the spreddIt of ,1 ,twarV,1ss Of fertilizer
fiend corttlition." Ill m,+,, )tlrlit.s ra dio',it( IIIIOIg im-n i rs, their furtilimir ,dl tion
 
,,jI)st,Imti(I ~ t,~hl: 7nll((The're is h(ehwo\'ior, ,ild grt'llh ill their knlo,,ledge
 

'\idl'll( e ellt'I Ill th ' m' crops 

,irittltl 5ll\ (h \lnl l4rt tiderl illil 


,ls(1 gr(.,illg m)(Ithli il's ,i)01lt rl'slJ0 OIf (iffl'lenlt to 
r.s ,,ls ,mid s iti ,lis ,,ll ili/ r use the ir 1Own 'oldl i­

''IS Ill l llcher dit i lt (iollm l\5 l St,S- ti n-i, I, il to ln+.('s ill hland t fratiti iers
tills. hinolig it, vfith''l ofntIuf'rced s ( nlicrohlcvi, .k% igr(,litS,ui( +(il'l I,- t( roth ill 
til1'uishil elt .ltoe ( olltlhknolw s lertihi'l uOsitllit m v,,woul r io emirfc tel
 
,hrid Iertili'r ltmild di-.trilltio01. ,lld h l o(ftitueio\verning lertilizcer di.stribni­
I+,tllpl, )slinlo. I e (s ll lnsinta s.ith e n ,lll tl . itollo .Stems.0 gros the ih'ild
 
pritiosl,r lit mportantt (f farn ltitli5 ti Iitrn ofY v.' h in till'rtili'er con mtlptihr
 
clttt to il lh i lelli tht. tow('' is all out( mt tol illerlttiol s3 Ii iii)oti
A'+l )I ,- cr<) I )p pel'-pe( tike is i se'Iulf Nor these ehftliell. 

g 


un~dtrstmtding.+ gru mt]h Ii ,I c)mtrf-, hcrtil- Us~ing the [rimt,,vtrk dhesc'ribetd, this
 

Vllili )(,11t )ll/I s 11lltnI/1( I(ll ti(ll 1 'It 111511 lit tlrlS i I s o tiril'n trsh ll the, it jor 

11)) ,1)1 nI till'01 ti I t)l ilhetll' Ills iH c lorc')es.( behind i (ll , ( roilll i Indi '.irtsptm,."l o hrti-li ,rte ,t ,w'lIll ( roll ) plit (.S. fe~rtilizer consumpnltion. Thtl, untder.s1m cditng 

W he''tI l'itil i l' l fist' it,'.Itll I I ll (tIft is ll , lIlised to id'. lilso '.'))'.ois l public'
 
ItiI , 1 t",i~nl('Mnl .(t)l Il ,l l polw , th1,1t %,%wi+Ild Slust~m l r'3pid grovtlh of
Ih,'lls ,,lo ,me m,,m. (hI o t knol,, the fe'rtili/,'rtww,ilhel1980s. Throu~lhenpiric~al 
lertihier rn,-spon (,w, OfI ,1l the, (lops+ tlt,,, 1,11tsis of lt itl expericntce, thle study 
grm%', I e'rtli/tcr thenf'orc, nott i - dh'nsntrmling Owe us.elulntissuset, hegmst l ,dtSO ,IIS11 
Onl-+ ,,.th 'I Sm athll t111111w)' O)I llirners IIIt if of (he Ip ,wll ll ' ,ttd el i tte Ill (Isking 
hinm lted 111tmllher O)Imoctitlns hill .1:.0) f%,fill 1twrtinviit qtesho.. t i h)l, ltt growth Il fertilizer 
tl t, f,\,,. :tsi()tl ()I m mw t(lops 1, 11 mild l Ituset ill dev\Ih~pini tOlnlrics. 
I l t'cwtilly prolit froml i( I. 'rtili/ctd rops 11, ll+tdy dc'\(lops letriW /(t'r 'ox+l.ltixnp­
w ( ci'n t..bfl optilni~l rhih'S Ofl ,i mpo n Him~t e'sh,hb, tloll ) 101 liltI 'I ft'wi If- ml Ill 
t k], , OflIf I(I(k of kno,,\ h't c ',bm( it lv' pol:s' p)(ill:-, ift lim e b('t%\. Il le (IfIN' 195Os ,Ilnc 
llinttitons ,Iltld be(, n'111o l r ml ill he, fhet m id-I 9c)Ts.. Durin l tict period tw il~lfertil­

t(),.,rt risks ,alit tllt't''lmillie's, il (t l'Olltl]lioll ill( ',lse'd llmt~ll he. s II1,111 
thIIk l til tlc m~illion1:m h lh ,gix+m i pl 1,1I l ie, 100(,000 Itfl :, to ( 'lbnut 1.5 

SPIt10h)l)f.itrO M>V'Ill t(m istil[l+- Iterm+s Itricillts.' l l I Ill lo)(t11 ft'r llh el ItO IS Iit (dI ' (tlistill c) 
lionl I11 ll 11',11tlo 'h ill {( m l'itltliplitll+ hi, pel hitf ctf,it Ofl gloss;Y stml a,t ilcre'i',,sted 
it) Ip It 111',) i) l "- th1,1 grcnmll III ll'llilj/f' 1(l h '+ h, n I kihl ,rm tn , )ihout20 kilo-
OfIl;,l fll!)[t10 l1 ()If ,mit I ilj l h'll ( ro p] 1." 111 g1llill". 

O)illt m)llt, ofl dwt ( h1tinge ill ht ,Ow, '-(mwll Inii I Ih i'-, illticro l ,igriculture. Ric:e 
w\ill tilw, (lop, dillut-it; I ofl tf-Iili/el+11"l, t)It h,, ,dl)ut 22 pter t'n tw rtos,, sow\\nO the' a,i 
III('( rop, ,(110 r,11Ct. d)ppli( ,mt lmt l l le'rtili/td dild Mhix i it(]uim%,,ir ,ibmiu 1() perl ,nt ,(h 
11dl+, :",)O.M I w.llt the' f loll, llut lwl' tellc,{ I O l Iflhi' rtllh i nlg! ,I, so mf i',,ith +notethll 
flltte I hlllp " drlf'1 irilt'es Ihe' g ll,t ill W(<rt~ps,. hnth l(Otd intd n~onfoodl. Virtuallyi 
,Wl g, mRi{ lertili/vir t ¢)lmi plik+i hor ,I cropl t ,1111101 im , 11i(;llI '(t-Ops ,i r o it i l [,trils 

"i l1[d ,l n m . I ll lilll+' f,l4 'll hf'lhe l, I o , l ih) hlllil 
, 

ofIIllhllllt])t loll p"'t It,', I'll d 1, 11,lh],m d~ v-,, .I 
'+

li li'lll 19 71;l {)fill ,I lay,Ik+ l l lX. , I %+%,Ito%%.(' lhdllt 1, l 'Il gi mII'. lle'I l +' i i . f(in i t.1 ] l . I (l I .1l 
~ }d ~1/ flit-11 li V'11'I .hItlrtiiler ,,o 1, I ! l 9B I) ' }111e l~~ I111(~ o I lv llvll ) /ll 1980 {[{,iii V 1. 

,•I of e t pd i , v. "cl, I to d i I rl 1 hOw I V%it 11 , 1"i' oIilll" caI~iIi/miI~i ,.\gl ll 0111 loll of I.Il-I ' , ) ri/' Pr,1J1i 20 ollf 

ho T'i'lIt ( ol )hebb, /Il h/ l l?(111f i f I., I (AIII) l.k ) wr, sd,' m .' im c+d ,mil N,t/ir it ed (qud11,1n t,-l 
.Illu'llI lh'll 111rcmllo-lm I c Iiiflott'I-14111 " (dh I I1 111.nI' i I Ihlm1 flhit- P1.1 (I11111111'111-d ' ll' ).+t llod< i mi no llhll\ 'i {I+11 , 

Rv"+ l 1 , %I. ii h11,1111 1c, I I,ll \lh II ', Ilx l l .h ll i ,h lh 'I till'.lit I o)l l lll1Plolll 1l , . lI o 1.igeIi.(I
 
.


c"11lllh1l1'd pl~l.'llh1l , I o ihlnt o lh I ot \, ,4 " ]m c Ili loll III-+!II licit -IlI i 1,ot , .111. - ;0I0 , l'l11w rll e \ill( ,I, I lll ~t 
, ,I mIIII Aillcll ,I 1 olllllllll l 1 id( glo .% h ofIIh'l 1111 .lh liIi 1111111 1i l { <I '.dr hclplillt: I ou< i t "i Iilh l- o ' I 11<) "7 1 

llrl( I-Ii,+'1\ 111111'1lill t l '11dri Vlloll ,'." fit-' v'\l 1 1 r' of 11111,1ppo'd p11)1'111,ii to)l I+' 1w ilhl I l llll11v+ Sevi 
fo fliIlI l M 0 1"" ll. t oilll 111,pll I 1 t l',lll ,' 1/' / S ll 'l )f lc'l+lh] Rlunti! H 

to lilt 4.'l111m ll l '. dv'1 irl n 1 l. l,+1 +, I lo)I lilt' l, .1 of d IIg'.' j lPllli d aff-, d t lltll11f- I ('1hlcl , 1h1.1(1,l 1~ ~ 
I1111 1', Y '(' lC ,lll1 ' 4)',I,;i'+om lh lof~I lh 1 Alh'lholl1, (d O h .11111III,I,1m l l - 1 .Ii l l' lllll} r m ( 111'+11111111111

' ' 
.,rll l .hleh l 'llo n'lll I'. , P( h h h ,1c ll 1)t tll ~ il~ Hod l ,',l hrlw,illlh %t,"',, lo I , Proof 

+\11tflnl fili lhl,,re i l ucII 111,'1111 lol. h 
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Table I - Sample size of selected national surveys and total fertilizer cesumption, 
1953/54-1976/77
 

Survey Year Samph Sile 
Totlt Fertilizer 
Consumption 

Ohoutst'hods) (],00 tils [it:lrelts) 

lith Roundl, NsSS 19
5 
354 I0,000 tess thal 100 

I lI1Rutntd, NSS 1955/56 7.275 Abut 120 
22nd Roundul, NSS Il96(t](7 .20 IO 
201h Rotund. NSS 1970,,71 35.793 2.250 
N(. ' 1975 76 21.495 2,81. 
W VP\ 197677 21,5(6 3.411 

or see I 1 ofStislit Nxtttilu Sim ll,Somt ,, lI he uls. mlii 'iI1-),I11 ( 1 . 5 i,mulh ()tgaiuisatlIlt attlmulSenllph. 
Siri'v hilb's with .\'ot(i I,,l, ul, ( onihtfonraid I'u lies itRural .ATlls '5T lI54v /I9 g liRlund, No.(10 
( )( i lh get:!)I 'ti1)1]( , llv,, '. atton l Sample Sun ev all , eotoff Sonit Il\ 19(62I. itllhhs t, ,rtslu,'tso[, ttiIndiatcAg l, littm I h'v.viiih 1I(] ,' It lls'+,
Rimld(, %1) 1,1(0 i .d P1.111!(t o ,mjp 190)())I, A'altlonalSamleh 

SI, I l.bls ttil , lit 1hle i I'llIt e, Itll tl\I-1 ',Itn li ltl4. Ni 202 (N,,%1,Ih I Iontilii If 
alst li w+,fro (' "(' l l th, i f-sl('1It l\l) tiii i ag .N.eso2f,l Rfund," Sic('huln ()(r)te 
a i')in(l-f+),195 erops 1 (df "2l2hd I ( ntllr' iu.-1" e)(inhllds Cse. 16oi)l56. ., alm 
t IeIt I (11 1 rlj('lI '1 1roI f i 1 ti s(197,( h, r%% e)sI, 1ill rlM ie 
r la dsf 1 I I ; Icrtiltw't wlitte o m .117 i i) 

l. 1 cn- 7 I o( ( the111('(­
hl 1 o it l()I thr. s 11 78ii (Nvi t )h 

'Nalionahl I',1II)1om itf\p('\ Im m m1 

(lis+t itgtis-,h tl l(ertiti/e,(),irc,,itu 

liilyl, ill eiitire, igric'tlttural yeair(i this case,1966/67)
 

(its fromt l(,r soeisolwl fildiligs for e'awih crop) for the 
(rlolls'19-55/56. '[hI(,22ii1 ro)mil of1 

the' NSS p)rovidhes cstim,it(s bV c'rop becautse, die( repo(..rt -,,provide the,I o)fOw( do(,s 
pel('rlt'lges(' tl"ilng 111llll1)(r to \%liOlli finidinigsof ]l()tll,(']h(ltd fm'lilim l, o)f(utii I(}rs Ill(, 

%ith, (o1 k%ih(litl in ig,ti()in I196(0 67. Agaitisl for (',lh s('.isol rel,te. Furthernmore, the 
this, til( 26th rolit I (I il'heNSS iroviles flfourfold l,issii(,itiot of seasos in the 
crol eStilthlles of leftili/('l, usel oil irrigated rpl)ort di(es 11(1correspooll to Ille(lassific­
,ld tmirigatled I,](, ion1 seasonstlew,11lltl)(,r (If ho';', of Iskhrif, raihi, mi slitoer 
holds tusilig fertili/'r,,isl e.tll *ll ol)out1 hlt is stllird, I i ndian ,.,r('g1- , lltilil sta­
,of ,lw(l l('rlili.d oildi~'hoth co)ll i)t -,ill lisli(s 

N(AIR.t : (la ;islrl. lle 

ll1,)75 7 77 t']ll llr i estillates tile 


1970 71 li' \ IV(,'l.rltvl(, .- tiii Iret l lln1,1t1llrollims 
6, 1 N70 ()(i the it(,( (I ill i e g tIll, of 26th 

,Il'l I(' ili/('ll ,I('lag)' ()I lIll ofI the NSS llmitl1il t III'S H rot 11111 (If ti )'rof hotise-
I ,It',egri" ()IIred lil(lr iltllmr crops: (I) ir- holds ulsitg lf'rtilizers atl(l the Inlount of)l,,( (w,Iwd ,,% ,dt(Y,111(1(-i v':irio;s crtopls rv'((,ivimg fertilizerS(M)x,+11 ligh-,,i(Ilig ,111(l 
imlprm e('fd l ,,1 '\,t iffusillon-,
Mith trlitid )lti,ariet ies, (3) iiil'rilt (l 115(' Ity crop. . llilt(, 1'S i|hltes Ir( givill
.111, 5 ,11witlt higil- Il(illg .]til im1irptt'\ed f(r five differet fertilizers: t1,1,, 

vlrietil'-,, (2) irrigti lIt')nt1 ,1tllic i1(ll i ( If fertilizer 

unml(flium
.Itieli('s. an1((4) Ilirrigted ,i(I'l o(,11 81it sutlte Stlperhoslhate. illidli fertilizers,
tradito)t il ,ari(t't s. (1t]|('f'(refltliflitlg),Ill fertilizers. Siflce more

lltr(e m e<, l l ."t iltli'lptl lig lh1,ll1(llo lPl wmi''t( h , d i( lh ill Otl](d),.S )I(i 

t h e'1i l 0,li g , (h ulr t r I -,s < ,rP' td t) t h ws i l e, )N if h o us e,of(e, 1 1 v . [ o( tl t ,, i l tlt ( r o pl1 h o ld , 
thv, wpo(rt of)I 2211di )~ of)Itlw( N.-;'- ( h olw ,U>) ,1<I(Ithe' ,tl%~Lflvh ('sti­lh< mi 1',mv)(t 

() the( ]<wq(v'll(,1g(-"(),1c.p[ i(if<:,(',1Ill 
' 
-
, 

o tol(' ] ur('gel theI ' (''ltlige ()f h()uselh()ds 
hvrtili/ilig c',l(<I ile(dl ill' h()lus(-h )ldIs h1 t 1(,itiliziiigdillere,) crop[s of the,pe(ru(,iaLies 

(tolls'., ill ltr 5-;(',10)t1. lhb, s,()Il,iflitag:-, )Iaoi(i u(delr difertit ('roils ,(,is.ing ft'r­

gro),,,ing itl d l will)(,s th< ',ir,m~ld 1h<fIre al('<, l]1 ,1jo)rt)[u ill ') e dilli(tlties ill[lot to)it:..,()I the' ,m < (ropiilldlifll,(m us'.ing fhic mir-v<y resid(i of N('.N.\IR fo)rthe 
%(',i.")()I IIt) (](,l f|lqI<Ii( of (,i(h inajor.
 <l ]( our u,it(,g(ric,-; lkm d( m idel(r 
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crop to develop ntitioml rrofiles. lirst, no 

data on he listribution of lndis total ari 
sown with any ('roiare ,nvafi'lh by the 
lonfi. d lissific',itioil a(orling t, ifripItii 
Mnd vnieties. I1w )fi i,il arei sltislit s 1w 
cro) 1 itlilingmt betm ec( l 1111glted ,'11 1t11-ll 

irriltd .(liis 11,1. ()uIthir lLissili a-
lio)n b\ _1netics irte Id 1t,llhle Also, the 
dlini0ioii f irogiwdmluli li N( ':\llii.e\
is (In;tv tiller(,nt Im()ll dlt o)lit, ill Ow( ()fit( ilI 

st'itistlis. Win-nis 1111. ()ifnl stitistlvs 
I l l , t() ,iIt ( 11,11k, i rig, th 'd , Ill(- N ( A I -.R 

i, i+ '\ s dh'lii( iig ited ini , %IIi('I 

,i tuiiI'W", t( migIti (ihirilig the' ci 

,,ith r(i' tlh' ,iss Irinl wrfrmIt aknx,,n 
soin(. hm I might (lilt otim thi aria It( 
,ituill, irrig ics." 

lit JI,. thern'- l(rllihils of (iisiste(nmV 
bInt;\\ill stilisti( s t()tuIlrtili,' 

m itlll 
cuii-

stllliplion) ll d eltl(' lllll (; )f (()I'll )ioll 

lised (miilildi llsoi ili/cn lt.iisuiiititnui 

b\p,( Ioo illsim (i. [liw ustililles I tnt,il 
(insutlltll] )i' Ili )51 Thil In)7( 71 blsid 

()n t hit I Ili inl201h inuinds (d thif NSS 
ll(i-iti\ el\ 1wi ( mIn)ll. alol\s thill tIh 

,l]'',,l',l 

,tnmp~ti)i) chirn ho \c,,irs ()it the' 
d 1,1ic~ " ()It 1([1 ( til (r (()II-

i ll),r 1%w( 

(it-I lImnl, the esoins,(If l)tM ( olnlili)-
lonl ii 197-) 7) dil P)71 77 isd (ii tIn, 

results of the NC. kER slirveys ,re consideraibly 
higher thawi ,ic0,l totI consunhtion during 
those yue,.s. Clearly. these discrepancies 
neeil attention belore the survy findings 
(,1tn be taken as proliles of total fertilizer 
coltsilll tion l) ( ro)p. 

I&.(,i though lhe e,irhed ) on nitioiill1 1 
siiVV S,\V'riouls findings used ill this sltudy 
,ire not ideal to) stuly growth ill liai's 
fertilizer co(nsumpltion ho)m ,i cropI lerspvc'­

live. Itterprettion mulst lie lIsid oin ,ind­
ing s o l mi r (s t t d iv s ,mid p~erso )n,il ju d g~m e n t . 

Pro((liures tsi-l ,il assititionsmli(S llhe are 
discussed where allirolpriate-. 

)ispite these limitations, the NSS and 

NAIIR surveys are the most iiil)(.irtiIt 
soiurcs if inforimation on changes ili (-oi­
stimption h\ ( ro I dhurinlg ,t qunter of ,I 'eii­

try whlil Indlia's ,irimiiiil firtili/(ir tise grew 
trenwiloiin . Ibhis iloriiiitioi riises per­
lilw('lt (]tl(' l l)) l l )o((ss(es andl;li()l bo plh( 

fiitirs tHit livi govirtiiI growth lii tl 
plst iii(1. ith ll lo) he( (o s tlill ittl%(,[is tl 
ill lle lutltlr'. It also raises doubts a5ont 

h(,l ' oUi (h'l' rMnilln thn ,ausd tat-MWi 
lirs,glivi-rliig gr(% Ili Ilir trlir/(i' onlmstlpl-

of[ (ionof ( Oulntrx fro ml Ih( litle( s(cli(s 

dggr(ep tc f(,rtiliv(r consump+tlll)ionl h ,isstiiii­

ing growth to hv(I pllo)ninoi lldriven only 
hN fririll d ir,li'lnl for lftili.er. 
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3 
FERTILIZER CONSUMPTION PROFILES
 
BASED ON THE NATIONAL SAMPLE SURVEYS
 
IN THE 1950S AND 1960S
 

Three aspects of ('onstmlr)tion profiles Ind low average yields. 14 Second, only
b7y crop are exanitned: shares of trollS in total dOLt 5 percent of the total area under the 
fertilizer consumoption, diffusion of fertil- seven cereals received inorganic fertilizer,
izer use 1)V cro), anti average rates on fertil- This is not surprising since total fertilizer 
izedfarea by cro). Consumtption profiles for consum)tion was barely 0.5 kilogram per
the reference years of the surveys are built hectare. Third, among the seven cereals, the 
after examining the consistency between percentage of area receiving fertilizer appli­
statistics of total fertilizer consumpt ion and cation varied between 8 percent for rice and 
the estimates of total consumption implied less than 2 percent for hajra. In the case of 
by the fin(lings of tile sample surveys, wheat, it was 3 percent. Greater fertilizer 
Changes in the consuml)tion profiles over use on rice than on other cereals is consistent 
time are discussed in Chapter 5. with the history of fertilizer use on this 

As shown in Table 2, tie report ofthefth crop. 1) 
round olthe NSS (sample size 10.423 house- The report of the 1 lth round of the NSS 
holds) provides estimates of the percentages for 1955/56 (satuple size 7,275 households)
of area for each of seven cereals that gives rates of fertilizer application on total 
received one, two, three, or io applications area under crops, accounting for about 93 
of any"manure" (which in this cise includes percent of total cultivated area. Using this 
fartryard manure, town compost, aln in- information, it is possible to estimate crop
organic fertilizers) in 1953/54. The report shares in total fertilizerconstm)tion during
also gives the tercentage of area receiving the mid-1950s (Table 3). 
one dose of manure lhat was treated with The NSS findiigs on rates of fertilizer 
inorganic fertilizers. From this information, ,ipplicalion are not available for (1) vegetables 
percent ges of area under seven cereals other than potatoes and fruits ("other food
using fertilizers are estimated. crops" in Table 3): (2) tea, coffee, and 

Three conclusions emergeIfrom Fable 2. rubber, the Ithree plantation crops, (3)fibers 
First, more than 60 percent of the total area other than cotton and jute; (4) fodder crops; 
sown with the seven cereals (which acounted find (5)nonfood crops not specified in Table 3. 
for about 55 percent of total ('ulliatedlrei) Fertilizer m-'"is assumed for categories (1)
did not roceive amy umitre or fertilizer. The and (2) at an average rate of 10 kilograms 
percentage was about 50 for rie, maize, and and 250 kilograms of fertilizer materials per
ragi, and between 70 nid 80 percent for hectare respectively. These rates amount to 
wheat, jowar, tmjra, ad barley. These figures 2 kilogratms and 50 kilograms of' nutrients 
are consistent with observations of many respectively. Nearly half of' the area under 
investigators aboutl the low levels of mantrial olher Food crops was sown wilh such crops
applications, Ihelfertility of Indian soils, ias bananas, fresh vegetables, and tapioca 

14 it ottlst'rV,oitws of ili Illi'll. t tltlq lr tutlllltt ,l Ie itftVlu tU. . t i l irtitit'lf it soils of Itutit I s thus 

belin l Shlbll td I/d11 1 ,I to% II 1. 11herfh f, Athr leld Istd.1 )IIII I part I( Ilar iI lilf, IhII l n v itI- If crops is Ito be, iis to lw dthri,.td I Ioil) I[Ilplto. I'd I I if' tS phof to1 ( ) Id I It I, I hl ,Iddt-t1 tt Itit soit Iillt( onshlteralt (ItUiamttl s If it herto the 
list, o(11 irl, l'th s b)e'l oldl tll~ I,:1911, t10 OhW lIrTV prtflt,lvh ,llll(nl ( rps, sml 11 s tob), ( o. sulprt'llte andl 
Vegelalehs. ," {llt h. I Illl, I iit( nrNItp ( ommvsi- , I inal Replort oft I lttihu in I:nqutr)' Colmmission (%I I I ns, 19451, 
1). -

i(Itl i( ilvm~t' 
ill hn l sl, lltdl. 111,l I nt~ig Itr.w I~t'e''arPlhan [I~tlhi io nll 19531. ILI)254-259)). 

1944-1 I I III rst lI I%( 'i (-,I IP1.110 N 'dl-50) .11"o r(-( tIgi l d Owlmde pr, a ws f titrttgvnl ,IllI h slthtorus 
oll 1 011111111111101. Pulk ,lio)ns ]) 

tlll ill Ihw bf-i.ql1l1llgs lisp toll ivvt'FoItr d1i'y tl,i ofl 11,t11h/tc pkhlltllli()ll, tlilt gr,lillhll .,ptrt.id I(; sulgai('meand r11 ill 
(VrhlllI ,11{',1' 'Ild thl,' I,t( timl bephlu tillS. ,vv sl Ih'nri , Kmgl.ih. Il l,dtd tntsirattonin India, /939 .47 N ahlotrtd, (:,I] 

Shltaor (!I'Itvsll, lllt, . IPtVA). pp 133. 135 
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Table 2-Share of area sown with major cereals using manures and fertilizers, 
1953/54 

l)isirihution at Are i Treated by NIan are Share of Area with Share of Total 

No One Iwo Ihree Or,' Dose of Manure Area Using 

Cereal lose Dose Doses Dloses lot,il Using Fertilizers Fertilizers 

Ri(1, 411 .42,0 0 0 4,) 0 0 10 8.0 
\V ,,t71 0 281.01) 0 0O0 100 10.0 3.1 

.howir 	 7 (1 22.1) If0 2.0 100 11.0 2.4 
Hldird 1Ill ) I 0 100 It0 1.11() 00 

Mdiu' ,hfO 51 o I0 0.0 100 130 7.0 

IlIgi 50 0 -Ill 0 20 0.0 I00 5.0 3.1 
Itl,llt,, 	 700I 27 0 2 0 I'M 100 11.0 4.0 

2.2 I00 10.1 4.9Iobld 	 03 ( 32.2 2.6 

ItSbhrnp .I(lih's with 

Xotes on I irtitn,,( winitots adthl In es In Himil Inrs i)ST 54. Fighlh Round, No. 0,)0(Delhi, of 
ollt':v lnd ,.I)pirltm'n Iof Slat lI(r. Nilfiohl SuIpt] Sorv, ,aiisllinil. Xlh ini, ('iTa' 

olcr 

on,. 1962)l'uhli',b < 
 s iHr%. Iih h l r,~ dr z,32 4\ill,igt's, I0.423\off"' lito'h ~ n I( Ill ll ille('N ill()lhll5,llnphv v 	 ~tu 
o 1 , id ,11 Ill ,it(lIito e 

ulh. \%o, Ihli t .\i' Imrlimui ,[liv. ind 
IlOll-(llol(.( lic iu oui,utdIll. a ll il li l l e',%If ' let 

re((llu I ', I ilil. lu i Il i11 lv ldi mlm losm Iolliput. I 

'lolgaIlum hill/eu' Ilil\1m, Ikou i ullh lh lIht Ili Ill i 'd mu ii re'1 1"MOl lit I Il miit ili/t \'inil 

'Ili dI t N i l ulliIll.- ) llh l IhO ltl vlldlgeot 1i9 .i(, I Illvu dIhit l Inltull Isill lh 'tlliti 

lrlillr ,i hum ln hii Ihlild i l, ill ItIi ill((n!l r llttig IItmi than illeullv lu,ut'uu I li' 
i ii)ullit iuiniil', litli'l \i 1b umlui)iuunh Ii ih il .\lllltuuugfu ,i luiiuil lim'mssiitlll oti mi jii ltllis;lir 

, < 

,15(,illm stIt m l ii1 itli~i [lillitl l mul tlhlIluuti isi hm i miu hII t ii I siuu'i s<llhliY sultl I 'r(mllth ll 

oil which (ottl(l ivli ll mline i iirml ( of totll Fertilizeril cl1u1ldie ((l is 	 iii,ile 

I95iw w95hssl)rl',ld dit Iuo)n (If hfrlilizer consumption itl 1955156 is 1101 ,vaihble, it 
l l ' 

us tll selected lou(Iti)lls. ltis, ht' ,itillI)- is diffili 1(oans-wlr this ptestio Avail­

lion1of e of kilogrins (f ,ibl('infornoition ol)disl),llesadI c,rTroverIll,Iver i,late 2 
li 5tocks nitrogenuts f('rlilizcrs ill soilieIitUtri('ll5 lo tlt, t iil' ,ira(,in(hr otheir, of 

' e +illfo~o d cro p s) Ip p v ('Irsre'l.o ll l ( . Oil Ic'i, s thie i l (<l(ll h 'i llhe ill o f, It h l 

colhiev + ,Indrliber, of15(0 o o ,it
IllI,\tidg ,i'll(- lsililniplit 11 crops im hein T~lble 3 

tl1ln 10 percelt lower ti111thekilogratms (f nutilt i issu1ln(,d l(,(,ltlis, l( h l)('5,,5
aicco rd in g 	 ill (lisp l i est ill ,11lo lA. III Ilh( follo w in g4d iscus'sio n , to (I,ii.io lli(.i,l . ( t11 

Ihe Itid-lg9(s lhese (,(ollsl,(1ieivl' lnt1lilly this discrlihllNc is ignored ]ecalse it is 

,lbllt 90,01)0 1tollof lilrog(,)ti' ferlilizers illl[o1'-ibl1h to say whtether it is due o tlhe 

,1ld llnklt(W.l (linillimis (f p)hof lshiticin~l iiliere.istillali, i of tlhe lvenige rites in the 

id fertili.'r titirtlles. sllV(,'y (onthlltlet( Iy tie NSS (trgaliztionio)ish lftrilitmys e l t li,is livt,Isil-; 

lilwe conce(rning2 fe~rtilize'r use-( it crolps not1 
Sqomeilfrtili/ei, odli(i ialh ,ih i(I Ito ill ( or do~wnwairdl ill ilttiOnIs 

lton)11ltlilln S(,(Ifor A\c p~r)lhl llsofi( 


( If (iv(,rl'[ y NSS. 
Ihe Until tll' inil-1940s, fertilizer It(-oit­

lisll oil Ill([llinitions he(,lls tho' clv .;e 

strong (,Ilnll l)I1ll. Ivrig' i!i4 of 50 

kil) grinis if illtrilnlis per hct(are ill the Ill)(,th l,e sector wasllntlli olhitld to ,I 
ane,rice, ,intlo­also (()isistelt 

,IviIag(, rte (if 'Ihollt 90 ki) i,ii h& cil). 
iil-195 ~s 5('ln115 ill aIn f',\ (rolls (nol,ily stlig,, 

p'r Against lthis, fertililer Ise 11h,1beguIn 
is )i11,111N ClOls bw ll Ilid- 950s ('Veltholghloutla in "W)(,61. No fettiliztet tts 

,.SSttii'd o' gori's(3), (4), it (5) in tlh' iverige onsupilition wi- still less than 1 

kilogrin of nutrientp5 lrhel,ire. This w,sliftd-1950. 
low g,,. is the lrofile () f(ertili.er inlinly (lu(, to the ffforlts goverlltuenilof th 

t'onstiiinllii l) (rolp ai 3 to proliute fh'rtilieru s' ill thllt'nI)llntationsluiN nil l(hh' 

iilllplloll 	 to h'illh/cy II I ~, Il1i1mt
Ill to il ih/t Iolll" illlii(liil Iilo0 1 tel.ill 	 holl, 
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Table 3-Area, rates of application, and consumption of fertilizers by crop, 1955/56 

Rate (in Share of Crop in 
Fertilizer Totl Consumption of Total Fertilizer 

Crop Area Materials) Fertilizer Materials Area Consumption 

(C,000 h)etTire'V) (kilogrh-iiS (1.000 tuvtrio toils) (percveu ) 

I:()(HiectareI 

Ritt, 31,633 6.064 191.1123 21.47 36.63 
Wheal 13.704 1.314 16.693 &62 3.19 
.lo%,%ar 17.447 0461 1l,43 11.114 1.54 
ll~ijr,i 10.972 0 ,0O( 3.292 7.45 0.63 
Nla.,' 3,M1 0 30 3.163 2.59 0.60 
Ragi 2.333 1,337 3.119 1.58 0.60 
Barle 3.405 0.576 1.961 2.31 0.37 
Other ce ,ls 

a(i millets 5,412 (. 1 622 3.67 0.12 
lotal ('re'ls 

and Ilillets H.17,717 2.607 228,716 59.53 43.611 
(;rdt1 9.844 0.069 679 6.6H . 13 
Arlar 2,330 0.207 484 1.59 0.09 
Other p)ulses 11.4211 0.161 1,1-10 7.76 0.35 
l'otul piIses 23,013 0.127 3.003 1603 (.57 
l'otal 'sulgrutus 111,325 2.08 1 231.7 1I9 75.56 -14.25 

NuIwrlli lood ('lops
 
Sugr~t' (('16MO 31 122 64,695 1.29 
 12.35 
iottoes 280O 11983 11,755 (.19 2.24 

(olidlillllS 11il ',III( vs .431 18 62) 26.789 0.98 5.12 
Il (ur loi( iul,, (3,1 i11( (IOq (31,880) (2.16) (6.09)
lohllIl
lonloodglall 

l(o)il (Tlps 3,61.1 28 506 1(03.239 2.45 19,71 
((.02) (19.865) (135. 119) (462) (25..80) 

Nonlod ropls
 
( oitoul 8.372 I (19) 1(0,)381 5.68 1.92
 
hlte 700 2.674 1,872 1.48 0.36
()1hr fibe(rs" (581)) (()oo00 (o) (0.40) (00.0)) 
(Grotltultuts 5.23I 1 245 6,521 3.56 1.25 
RHaihuutndIllu'lMIrd 1.242 0231 2117 0.84 0.05 
Other oilse(,ds 5.4-49 ((o( 0 3.70 0.0O 
'ol),ji o .15 '.21I 3.156 0.28 0.74 . ,i, (ol hv. 

IlbetIA (250)
1oddher I rolps" (n.)1))() (O.O 405) 1().O 
()thi', nonhfood ( toll,;, (()I12) (o) )OO) (o) (0,40) O O 
"(o l ()lfood 21.416 1 054 22,574 14.54 4.32 

tild (537) (134,250) ((.36) (25 64) 

Ii j(olf, 
(21).113) (5 3741 (156(,824) (1).111 (21.96) 

All ( ips 131.355 2 622 357,532 92. 56 68.211
 
(1-17.3 0) j3 ' 55) (523.,662) (1OO( (I O11)
 

DiI,l)(,ii ,nl of uIlit,s, ,iilij ll, Sll.,ili Slilkv) ((T((lii,,llTil,' ],III,h ,j o Sloull l bhesItlItl,'h l il.w'es l).I ~t+ o lt'iltm Ill /I1<11 I Ick rlilh Houlll( ,, No( 1-1ll II hh %Wliwlgvr of1l'uhli( ilioni,,.6.li.5 ld w ,Sil. t , u(illi i% lI 1l ,lll hilj ol.uu o I "11 llrT,lll id/un,ir1, hil1 l ( iu. (.11(IN (i lii d S .IIIl 

' a~n I w"i,' lll'.4l,trtf , dl l slw, l l i ( (jllill vih'ofl 1)il 1hi k,ll tllSNe',ll',l
1Ibl) \Iij,- ll l ll l T,(1 tih I , . I oilI l(ag e 

( ' i, l I -\,,l t. i ll T)Ill 11,11k l I li . ,l v r ll ,II 

N ote(s hl i d', lis Ii ll l II(',l(ii llliletu llTc OTlitllh R oill l w eIl(iJtj 
S a m lei ll .11 i hii,','l(N il ht rofa i I( )lo ill ,tn i ed Il I 

. vd op , vd li I ,if 
s 

oilll ci()11( l utl I o~~h ( llp'I.1111l -% I lr f)ll,k ' ll wir(ifo iho1dtollI , mI icia!(,osi 

I111 lll11k o f Ii" 'll'~lld Illijll
R ' s (I t i,ili ll [ () eT i I Ih' ,Njlluli'll I (Ii.1,11it)t,T111illu, 
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sector under the Grow- More- Food Campaign 
launched in 1943. 

Food crops accountedI for about 80 
percent of the total sown area anti about 70 
percent of total fertilizer consuml)tion. '[ile 
relatively low share of foodgrains (44 percent) 
in total consumpt ion was mainly (fe to the 
'-w s-are of all foodgrains other than rice. 

ese crops accourtted for only 8 percent of 
tt-,al fertilizer use even though they made 
ip 54 percenl of the sowl area. [his contrasts 

sharply with rice, which had 21 pIercent of 
total area and 37 percent of total consullp-

tion. Incidentally, rice occupied only 28 

ptercent of the area undler all foodgrains ht 
had an 83 percent share of total fertilizer 
consumed bty all foodgrains. 

The three platation crops (tea, coffee, 
antI rubber) were next in total consunlilption 
with a 2, percent share. They had less than I 
percen,t of total sown area. Sugarcane was 
third with 12 percent of total COSUMtll.ion 
and I percent of total area Three fotlrths of 
tihe c~onsumlptionl t ttt rice, tea,total was oil ws0lion 

coffee, rubber, and sugarcane. 
The imfportant nonfood conlmercial crops 

such as cotton, jute, and oilseeds had rmach 
smaller shares of total fertilizer consumption 
than crops like sugarcane, condiments and 
spices, an(l potatoes, despite having four 
tinies riore area. 

Table 4 presents estittates of the per-
centage of area fertilized and average rates 
of application ott tle seven cereals covered 
bw the 8th round of the NSS. Similar infor-
1,ation is not available for other crops from 
nat ionwide surveys. l-owever, availalble evi-
dtence from a few miicrostudies in the 1950s 
plus tile estimates of fertilizer consumtption 
in Table 3 suggest that diffusion of fertilizer 
use on stoe nOrtltlantation crops (for ex-
armple, sugarcane, potatoes, con(limtlents and 

spices, vegetables, and tobacco) could have 
been higher than oil rice but noust have been 
quite low ott roost other crops. Because 
crops like sugarcane and potatoes did not 
account for a high proportion of total sown 
area, it seeros safe to say that by the mid-
1950s fertilizer use had not spread to more 
than 5 percent of India's 147 roillion hectares 
of gross cultivated area. 

The report of the 22rd round of the NSS 
for 1966/67 (sample size 4,20I households) 
lrovided(ldata on theitercenldge of house-
holds fertilizing cropts with and without 
irrigation, whether households not using 
fertilizer ot partlicular crops were growing 

Table 4-	 Percentage of area sown with 
major cereals fertilized and 
average rates of application, 
mid- 1950s 

Area Average Rates 

Cereadl ReceivingFertilizer' MaterialsFertilizer Nutrients 
C 

(ierceni) (kilogramshectare) 

Rice 8.0 75,11 15.2 
Wheat 3.1 42.4 8,15 
Jiiwar 2.4 19.2 3.11 
ttanra o 1.8 16.7 3.3 
Maize 7.0 11.9 2.4 
Ragi 3.1 43.1 8,6 
Barley 4.0 14.4 2.9 

Seven 
cereals 	 4.9 56.6 11.3 

Relates In 1953/54. For details see tile 2. 

This is estimnated ty dlviding total ert it izer constt op­
of the crop in lTabe 3 by total fertilizel area sown%Nith the crop. 

'Tis is Iased on 20 percent Ittrietti content itt 
lertilizer naterials. 

them with irrigation, what proportions of 
farms of' different sizes were fertilizing 
crops, and whether they were using fertilizer 
on their entire crop area. The usefulness of 
the findings is dliminished because the crop 
data are reported by autumn, winter, spring, 
and stmner. It is not possible to consolidate 
tile seasonal findings for each crop for tile 
entire agricultural year Iecause tile report 
does not give tile number of cultivators to 
whom the seasonal data relate. 

I lowever, when Ill( findings cover more 
than one season an attempt is made to 
identify the seasons accounting for roost of 
the [teclarage sown with the crop. This was 
(lone by taking into account the sowing 
seasons in variotus states and their relative 
imrl)Ortance in the total hectarage sown with 
the crolp. Such findings are identified by an 
a in Taltles 5, 6, and 7. 

The percentage if households using 
fertilizer otn different crops varied widely 
(Talble 5). For a roajority of crops, however, 
fertilizer use was Much less ill seasons 
accounling for most of the aggregate crop 
hectarage. In a large majority of the cases, 25­
50 percenti of the ho)seholds using fertil­
izer were not fertilizing their entire area 
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Table 5-Household distribution of' fertilizer use and nonuse, with and without 
irrigaion, l)y crop and season, 1966/67 

)istribution of IHousehols Growing the Crop Share of 
Fertilizer Used No Fertilizer Used Households Using-

With Without With Without Fertilizer on 
Crop/Season , Irrigation Irrigation lot,) Irrigation Irrigation Total llntire Crop Are, 

Rice (p Nhl\ 11 11 () 
Auti m 

r IS 37 61) 24 )f I
(
)() 50 5 75094 16 fill 

WI II'If-I I 7 13 7 1)1 25 33 21 .17 53 21) 7-467 IS 50 
Spinu g 62 4t 2 64 )II 27 13 7 fill 35102 45 31 
Shutllilo 30 00)2 3) 31 lI 1I 47770 41)40 

V,111h'V" IIt.1) 0)0 1144 264) 5707 13 56 7,13 
Spring" 22 41 2 31) 24 80 .1226 32) 4 75 20 1417 
SlIliltll0 I0I(l) 1510 1 50 30 92 51)511 311SO 475 

AtIunlI 
 2 "T 5 26 II0. 12.60 71)36 91 )0) 4.12
 
5,ll111) 1 34 3 22 4.56 5 20 90,.1 ki 1)544 2.55
 
Slring I 711 8 37 20..15 12 36 67 41 79115 13.11
S1ujtur 24 111 12 74 36112 47.40 15.781 63 111 31 56

Ila ra
 
Atili(" 5 34 fl27 13.61 11,74 74 65 11631)

(
64
 

Wiliti-r 31)li 7 61 1167 I 105 71128 
 88.33 6.05 

AhzlIlt llll 7 98 81154 16.52 12.62 711110 113.41 7.98
 
Willh'1 24 45S 12.22 36.67 24,25 31)8 6 33 24.45
 
Spring 3301 (0(0O 33.)1 31.M)1 34.49 66.3) 25.73 

Ragi
 
Athllinl" 1)23 0,00 1 23 5.92 811115 5.55
1.77 
Winllr 7 2{8 10.04 1732 7.60 75102 82.611 9.54 

Bathf-,
 
I,%Ifer 5 72 0,10 5 72 11.90 11232 14.218 2.116 
Siting 11.80 151 13.3)l 5O 210 3642 11662 6.72 

Spring 1163 2.50 I113 24 13 54 24 71187 6.29
 
l ir
 ' WVIIfIer 0.67 6.311 7.05 2.35 1O)60 (.46022'5 

Spllllig 5.26 .1.F111 10 14 3 31 11647 8[19 5.1686 

Md"II
 

Sin Ing 3 04 1.29 5.23 12 71 11206 91477 2.63
 
MIIlig 

WitelIr 0.(00 4.22 4.22 01110 I)4())l 95 711 132

)llllws
 
WilIer 301) 9 1.49 3194 45 42 2264 6 (16 21.56 
Spring" 36 13 I 15 37 2H 53449 (1.23 62.72 36.13 

Sli I( .1IIc 
Winier" 29 0 101 31.57 53815 14.511 611.43 26.20 
SIII Ing, 11 93 000 4193 49.5)1 8 5O 58,07 34195 

WDfll 2 511 25.)0 27 5) 5.00 07.5( 72.5)0 20.0
 
I11hi1((0
 

Spring I1)0 1O.17 21.13 .1731 31.56 7837 111,29
( 111111111l11
 

.\IllntIln" 2.39 1433 16.72 3 3 ) 
79.119 113.218 12.19
 

'lIl-Ir 0.OO0 5.92 5.92 609 87.9) '(4.081 
 5,31
 
Slrng 12.51 5.0') 17.60 37.61 44.72 12 4)0 12.51
 

lllUiIrl 

Vinler" 6611 1.0) 6.611 12 ,12 I) 911 13 32 3.34
 
.S)lrll:g 12 110 1.30 13,10 42 02 
 -1 fl 11090 5.19 

Autumn 15 21 (1.00 15,21 611 0 25 11471) 12.35 
Winfer 8134 7.41 15 75 15 .411 6h 77 81425 12.14
 
Slrl g I-50 16.111 311011 7 29 ,2 (3 611 32 20.79)


.h1llv
 

Amuinn 1 75 11171 17 -if I r;O I11104 12 54 1))15 

Sli(I{ v' In h. I ir Im uiiiIil , II , *,IInh~ll ."Im I 51Im , \ I I M eW \'ilti lI . mi.v.'th ortl ml h aIfuvs I%v.I - I (mIIdPlU1ld, %()202 %fIl+I l v v'' /la h2.Voh". I it{\ tlitthI I Pui I 'm,.{{i*1 ( Io l ( .Iilm 1975 ) 
+


IitI hlIf]
N,(liv I' [if' - 1d ,1 I 1ilt% - (li hf , %'111.w %%Iwi]IIh v'( I~ I I i (11 ()(s ]In1III, , () I I lh1 I\ I it11 1I+ {h llfI +-1,I',lI 
M mhlIt hW I'II,1111vlll ( IwprlIi.?' 1+ll', L+,hlll1hll+f! 
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Table 6-	 Percentage of households using fertilizer by farm size, crop, and season, 
1966/67 

r rn, Size 

Less than 0.4-1. 1-2 2-4 4-6 More than All 
Crop/Season 0.4 Hiectares Heclares lectares Hectares Hectares 6 lectares Farms 

Rice (pildd (percent)
 
Autumn5 5 21 0I 233 23.5 36.I 30.2 24.1
 
Winter' 32.7 1) 2 23.8 25.4 37.3 36.8 25.3
 
Spring 59 2 04 75.1 651, 43.7 B; .0 65.0
 
SiIniIer 39.4 (010 54 I 7H.7 114.2 0.0 52.3
 

Wheatl
 
Wil{er' 1I.a. 0.0 9.4 17.0 15.2 40.2 1H.4
 

' 
Spring 18 11.8 24.6 21 1 32.11 341.8 24.8 
Suonn er 1n.,i. 11.1 2.9 21.2 f.0 n., 9.5 

Autinn 0.0 4 7 9.7 7.5 11.4 6.2 11.10 
Wilnter 0.0 (1.7 2.1 4.7 11.4 7.1 4 6 
apring (0.0 24.9 24.0 20.9 25.5 15.1) 20.2 
Su mier 11. 33.3 2(0.0) 33.3 n. 75.0 36.8 

Blajr,i
 
a


Au5tumniit 0.10 3.9 1B. 1 11.5 17.) 14.6 13.6 
'Vinier 0.0 (11) 17.6 11.7 28.4 0.0 11.6 

Maile
 
Alltil n'" 1.4 60 17.1 16.8 24.2 25.7 16.5
 
\Villitte. 1.". 0 0 25.) 33.2 i.d. n.,L 36.7
 
Spring 0.0 (0.1) 25.4 61.7 01.1 73.1 33.6
 

((agi
 
Aitiumn' 5.9 71 7.1 9.4 11.7 73.1 9.2
 
Witier 38.1 25.0 15.0 15.7 16.0 19.6 17.3
 

Barhv, 

Wilnter n ,. (.0 0.10 7.7 13.7 8.7 5.7 
Spring 14.4 9.3 20.0 13.7 7.11 19. (3.4 

Grant 
Spiriing 0.0 6.0 9.1 14.4 13.7 12.0 11.1 

Fur
 
WViii{er" 0.0 0.0 3. I 11.7 9.0 5.7 7. I
 
Spring (.0 2.3 14.0 11.3 14.9 13.7 10.1
 

Spring 0.0 12.8 0.0 4.7 I8.)} 0.0 5.2
 
,MoonIg
 

WVinter 0.0 0.0 5.1 5.0 17.7 0.0 4.2 

Winir 0.1) 32.1 27.3 45.) 61.6 39.5 31.9 
Spring 66.4 33.1 43.0 26.4 67.5 37.9 37.3 

Si igarca ine 
W%'inter' 36.1 27.6 18.6 36.) 62.0 34.5 31.6 

Spring" 0.0 57.2 32.0 39.5 56.0 44.1 41.9 
"[,ll~l{o( ,I 

Winter 12.5 25.0 45.6 25.0 (0.0) 1.1 27.5 

Spring 0.0 0.0 32.9 12.4 0.0 4(1.9 21.1 
GiOlllu~ltS 

Auiumin ' (.0 11.6 7.5 1(.0 32.2 20.7 16.7 
Wiler 0.0 0.0 3.5 2.11 4.7 14.3 5.9 
Siring 0.1 0.0 (1,0 33 3 I 0(}.1) 13.0 17.6 

((apeseis a nid niislairi 
Vinter' ln.a. 0.0 1(.9 0.0 1.0) 25.3 0.7 

Spring 5.11 19 13.5 17.5 32.3 211.3 13 1 

AutimIn" 11.( (0.0 (1.01 64 17.3 2.1,6 15.2 
Winter 00 (5.5 5.7 13.6 S, I 25.4 (5.8 
Spring 0II0 15.7 14') If1.1 33(1 41 1 31 7 

Autiumniil 25( 25 3 In 5 (0.1 0,.0 51.5 7.5 

SIit i Itiia ( epriicillof Siitsti s, Naiimilil Silple SiTnu rgaiisatin . UI iuIe Sampl ' uiJhlesSl .X'aiup'I 
wali Votes oil Iuurn l'rIlfi ( s vtmim on diRoiiui(d, Noi. 2112 {Delhii ('o nlll,(hr '0o I li(,,,tiis, 1'75) 

Nteis lIi se,,oni ii, thisi,, t, iP lh1 s,,si~lll, .. liviiO (Ihi10i)ii dn- iiiM% I- , n I {I uliimnr mni isIjuis inTV II 
5ll I h itli,,, i, j, ul o ii lh- i ti,il u jll i i a. II- muhllnotill i iolhi ,I i l,' - lh, ri i llil{Ow m.ulllglui a 	 (lop 

groiuvI (itli n, I If lhat si/v 

Mi" jl th 	 , 111 m ih lIs,ths 'riuh hoiing i( .l . nlh iiil(Iti( 	 v 
.in-m 
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Table 7- Percentage of households using fertilizer on entire crop area by farm size, 
crop, and season, 1966/67 

Less thin 0.4.0 
Crop/Season 0.4 I-|ect,nresIIecta res 

Rit (pa)

AuiLmm"II~ 


' 

,Vilnler
 
Spring 
S11iiiir 

Whel
 
Wiliter, 

Springl

d 

Siliiiir 

lot a
 
Aulnilii" 

Witier 

Spring 

Siiier 


Bl,ii~
 

Autn'Iill 
WiIler 

NMi,'e 
Atliiniii" 
Winter 

Spring 

' 
Ail tn 
Wiler 

llmrfi
 
Winler' 
Spring 

Spring 
Iin
 

Witer" 
Silinlg 

Spring 

Sloong
 
k,%
Inter 


ih ) o,.1,110 

,ViIer 
Spring" 


Suigircimw
 
WilirT, 
Sprin" 


[ 1])l(,l
 

Wint,,i

Jo) ihltol 

Spring 
(iroliid m Is
 

Atitlmin" 

Wiitnr 


Sping 

Rilii'serllil
 

W 11111.1"I< 

Siri g 

("tollH
 

AIliIminii
it.1111.1("1 

Winier 
Spring 

A li UiIIn" 

"on v 1101.i, 
li11 XVot.tI' IHlln 

(1(t 
90( HO 


()3
)611 

06) 114 

lFdrm Size 
I -2 

Iec lires 

0r0 


5, 

77 


0 li.,i i 10 

ll.d. a. 0 
05 55 511 
iI. 100 100 

l.,i. I10) 112 
Ii., 21 
II., 49 100 
ii ,. 50 0 

II ,. 41 54 
II.. I,1. 24 

72 45 49 
n.,1. . 00 

l.d. InI. 100 

100 53 45 
10 47 53 

M. il.,I. n.,. 
114 59 30 

na. 3O 45 

n. Ii. IO0 
li.d. 0 89 

1n.a. 100 ni. 

n.,1. n.a. 0 

IIA. o0 100 
1010 100 90 

100 100 73 
ma. 77 74 

0 75 80 

l. li.,1. 75 

n,. 100 62 

nA,. nII. 100 


n1A. n. niA. 


MId. Ili.d. 0) 

1)0 10 18 


i. 

ia. 11il0 63 

liad 1(0O 7 5 

100 5(0 77 

ofl),irlininlSilili,(.. Viiinhl Siiple Siro 


2-4 
IHeuctares 

(I('I 4 
t) 

0)-1 

64 
t3 
HI3 

4.6 
lectares 

72 

50 
17 
73 

More than 
6,IHeclares 

67 
01

t 
) 

71) 
((100 
ia. 

All 
Farms 

70 

6 
71 
113 

1 
60 
25 

101 
52 
It.,] 

S7 
57 
Ii. 

43 
57 
50 

31 
1 )0 
76 

111I).100 

113 
69 
29 

a. 

36 
24 
66 
100 

60 
57 
65 
116 

41 
I00 

71 
43 

42 
II. 

51)0 
53 

40 
0 

62 

47 
na. 
In.a. 

Si 
.na. 

73 

4 
67 
77 

100 
62 

0 
36 

58 
65 

60 
55 

100 
61 

0 
,411 

0 
32 

50 
50 

59 53 51 57 

100 
17 

53 
10i0 

IO0 

0 
92 
5I 

( 0 0 50 

100 0 0 81 

66 
IO0 

1 0 
10O0 

50 
100 

113 
97 

84 
82 

114 
132 

75 
100 

83 
83 

100 na. ti. 73 

I00 na. 100 117 

4 
100 

I(OO 

93 
11O0 

36 

70 
14 

14 

73 
90 

71 

l J. Ili.,. 100 50 

311 211 


1010 

II) (0 

66 lit 

25 l.. 

NI(\'.nlll.oll . lle .Vu wlti 

47 40 

67 01 
74 77 
01 68 

(i 56 

.'S np/. Slrve. lab/es 
lait vl,I %I-.111,.<l-(mitlIRot Ilid, %(1 20)2 (Nv' %OIli lit ,lOTIS~. 197 5).oI rolhvi oflI'uhh{~l 

Nlts Ill,.siIsolln in Il-, hlil,,11cIle1 wcisons Mli ,1i lit - I l(l) an1.grmil Iliv\ in. no)l 11ill,riTl,11iaso(iiin 
mlii liiilih/c, isu i nl I ie t, (m ) tilIJ i i ii1d115,lOwi ,ilhi ll llh ( '111wlilt- i i liids 110t 

glnisllol i s 111dI 11h 1/ 

M" I (ti l l .l m L l onll ,\i li I ii. o( p ,i luiii lli l i i li1hts i i ol 2 3i i, d s ig iIl 1-,', 



undler the crops. Notlible ecepltiolls ,,re 
sigar(',1C, pMhtllcts, toili(c o, 1i1il coltoll. 
Also it is clear hwl the proportion of irea 
sown ,,o' crop; retiilg fertilizer ,,is 
lower thanm the prlroltio of hoist'hollts 
fertilizi., atr area. this iiliniatl , ithe 
fiodingtltat siniallun ut-sed felli/tm'( lalfle1 
6) aid that t peni'ill tmige 'rlifiiing tlion 

entire -,p irca \xas lugli tha n fr bigg';-
larilis lahh '7) 

i he : s5S11,s 111t a hihr toprortion 
(f crols grlo(,nix thi it ioli x,r lerlili/ed 
tilln icO 15grixmn ix,,tfhoul irigllat)t N,\e'l-
theless,. ore t1,hin hafll f t lnuist'holfs 
..rom, ing a croIp itilh irrigitioti il nio tiilizc 

it. Thi,, indii ates thIt tIh' dift.usionlof frtilizer 
is' ol d1 crol1,.n onifir trigiltied ((,l-
ditions, wvas fir fioni ( omuich\, 1900I0,7 

A tihe Siltic' lie, fen' x.,,,ill fertilizer 
lse onl ill lirrited rols. ls i, signilficamt 
belotse 190( 7 was\a earif stx 'r(i'igl 
in) ltoti p'lrts ot lii. I , It 1so iildi( rt's 
that the diflsion of fertilizet trse was 
inriit'tu(im, sintultt'ousl\ ,iil not sequet-
ti.ill onl inigitlld anif1 iinirrigit'i aIrv'as. 

,ldeb~ shnI,lht cmept for hotuishld 
g>I esmil holdig, ( titan half a1 hiectli', 

ilher, wIs nIot mrl 1 difle'rei e in dilu'sion 
If flrtili/er luset Ih lop u ndi,lg to firm 

s/,t'. \ld 1.\ Ii 1toig It' siiilh'st holdings, 
lh' (rlls)I o tni l\okfertilized (smhil Is rice. 
sgirc'd('. ld polItoc's) w.'1f. the same as 
fur Larger irmls,. 

Il tlit' 20th rou tldot' Nq -S;.ilforilitioitl 
on fertilizer usi, i ni ix, ti h-It'll flou 
715,793 hiusclolihls i.1.,529 illiges ii lifter-
tnt Ilirts f Ilii it 'iike 1)660 7 1 7( 71 

%%&s a Viar of norl, wxxiit'r. In' tot(al ht-
tilizer Iosu plion vil is ibollt 2 20 iillio 
tons ol irit' iit- ,il, twit c tlhit if 

l90 (7 , ind aott 2(0 It's lhit of 1955 56. 
',Ilih' Pshox th' 2tft liulidih's 'ii's 

of urea. amouilium sulIto,i'-;elit'rlhisllhitt'. 
itiixed l'rtili.,' r . tn olhi'+r f'-liliz/'rs itsiid 
1i)all crops in I)7() 71. In tt'rtns of tutri'nt,, 
th' o'stitoatetertili.,'r (tosllttililifIolil l 

niliiti+ts tIo h)nlt 1.38 millin ltls, ,itoutl 39) 

' 

l ll 'If'11h,111d !oT Wr ll~ - '.1hoitld~ llol 1)I. \,g 
, 

Iv'IIIIi/er D dla l llIv d 1 1) hb , 1 Im lell l w 

+ 
"'+I~or Id ( ul-,',oln of tlu ,I'+I>+' I, ,1-v ] 

.\'tl+tw S l Sit,5H?Ivt' labhb' oil l rldllolhhnk 

1170)}.plp -, 11tlolllt jilojji',. 

",' IIhl , of Agm 1 114 m idtli , 111 1 ."lllll r 1 Ille g lll 
, 

)ercent l'awer than fli aclItll tohld conillip­
tiol. 'linmec!tilaes of nitrogeit(N), phosphate 
(.j()), and potash (KO) ('onisumitption ire 
32, 54, uid 48 percent below Ictulal con­
sumiption. lecil'-,e the three nutrients ire 
used ii ,rying prol)ortions oil ifferent 
( lops, it is cle, that the survey did not 

tundere'stimale fertili/er c'onsupnition on all 
crops uiniioritly. Ibis is taiken into accoutnt 
later. 

Thn liscrepicni lie n the 2bth roujd's 
'stillht('s, uiid ictul (oistiiumptioni is too 
large to he ilue to the nutrienlt coiivo'rsioii 

ratios of mim'd and other ferilizers. Nor 
iaii it e (ii(' to dlly' ilIc(tldCra' ill official 
estiluitu of totall Fertilizer consuml)tion 
h)eed onl doiestic production, imports, 

1nif ch,anges ii stocks. The dlisc:repancy 
st'vemls to le luitiilf dueIto unld'r('stiinationi 
of i'iiltiat'd are,i; exclusion of fertilizer 
I illimpli lon t(a, coffee, and rubber 
plantitiois in ill' NSS estimates offertilizer 

loiutitoliton on "allcrops;'" iild iite's­
linwlion of h'rtilizer coinsuimption on c'rtin 
(rolps. 

I[hi' NSS estimae of totll f''rtiliz'r con­
sutnption is arrivulat by idding ciiiosittl)timoi 
of difhrent fertili.,er niiateriils on irriited 

,mnldunirrigptdelareas umider different croips. 
Ihe,se ('stinmties ar' Iased on dLta on fertilizer 
piractices s well Is the survey estilltiates of 
irri lted alid unirrigale'aereaiiu'r(ldifferent 
(rops. A 'oiiparisionof the t'stitates ol liv'I 
shown in Iilde () with tIhe ollicial statistic-s 
of irtigvted and tnirrigatei area uiier v'niotL 
crops ini 1971W71 shows wide (lit fremices. 1 

I or inisti-h tv the 26th round's t'stimatt' of 

r('l Itld('r ill (ri s is 132 million luicuta's 
ig,aiinsl 10 million lctam's in Indian ,lgri­

l)oltrailsltotitns " Simiilrly, the siirvey es­

tinies of irrigtild Ind iiirrigatid ine( 

tnder Initln]'r of (r111s (for ub[)lt', rice. 
lirt, sogaircelo'. Iottoi, tol)hci.Illd spices 

aind condiiinirts) dfiler suistntiilly from 

thi' (ifficial statistics. this is one source of 
discrepa(i y hetw'eii tl'2-,t] rotld ('slimatt' 

i11% 1, 'l of I wl vre drolighl (ilI4 fat I lhol 1 67 ,+l.,I111 w, wl w( r 1lut t ,1to+,I lo i Ill ll!+ w.'lila tIvha l,, mnild f,,rildw e,'t te,, ,,ml,'+,Ilvad, 'lit, lohv' +I',; m',th 

IlIild i ttiil conllsiilumptionli. 

il lt % h 

+rall I ]i I ' ',- to 1It(- , 

i'lt useI InI , III of Mi, nII 

I+ - all II lf-l'| ofI Shi i ',. 

A.lllIlh+ i +,,ltw-w ,,1n 

of1111Il li ilgsvtI;gh Ill latrilers'l 
I14-1I1,1 hw l iei h.11l llll l d()Itl v''1d ll 111)+ori 

I ed h'+ thoug~m ht 

Nahll) ,lll,11 l~oe stllP.v I, h)p~lil l1loll. /lit, 

Ro:undl, N,, 2 1 iNv%\s lvlu: Conmtroller of 

' 
I. I~iv( liarir (if h( ollll llml "-.111 sht i '.,+ /111 l r1. 1 11?aSt.l',/lJli/.'i tics'ltl 

1\,%i,\ DI.111l ( l l f-Tleof I .lli oll s.HI\.,Iriolu'-, l Idl ) 
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Table8-Total fertilizer consumption by kind of fertilizer, from the National 
Sample Survey's Twenty- sixth Round, 1970/71 

Nutrients"rotaul 
Fertilizer Materi,dls N I0, KO Totli 

(1,000 elletric tonls) 

Ure 1.535 1) 700.S.... 706.5 
Anmm im sullat 544.0 112.2 .. 1..12.2 
Stll ipll)ho li ' 410.l .... 6S.6 
M im'd ~le) 05110 118 4 111,1,2 32 9 335.95h/u1rs 


olher lrili/el 441 (0 75.1 .. 811.7 163 7 
Allhlriili/vrs 3.5110.0 I .1 2,1 249.11 121 6 1.313.5 
A(till ( ll'llil)l()hI, fl 11 1,4790) 541.) 2361 2.256 0 

,ll(t " iihl. t oI "-. ,lio i)] Snplh 	 AI'rllilr I, Agri(otlulyllc" .111ailo'llSh11rlllt S1ikeN ()rgaisation. ill 
litig nr 11511, ili 1[oili (fI hl .NW , 21Ih Roui*, . eh.Nhln ((i( olh i 1978) 105 - 234. li ,rAssot, 

idill. Iorthel r .51lslit, ' 71) 77 IN c%%[i1l IAl. 11M7) 

1Iiv I lrii l , art I re,i 4 ) jlwl(v l ll i l itliNv. ,ll llm o lini li ,)li )i, . 20)6 lwi~ril N , I])[illj lls,)lhldr (. 
1I )i r l' l l lh (PA),1. Illl] lt'-H III lIwol 2Hl l i( ('1ll l 3 ilt'i polllhis otherl [lor­l f p1ii c w 11l1-1 ('111N. 11( 'iil (KIO)i; 

lll/l' ]h ? p v,ir3 IlldIP f )8 pcIl vIlIK ,) I or l llilln i ll II ' 1,1 1, t pqlho"i Ih loiH I 	 ill., il , l .,ll1(1 ,ilh,i d'Ird r'lli, 

(oni il h . l li ,llii rillre' l'l)) 

1111111111i lill l ofl dolllildil l ,l l /er 1171 s I .o\fs it ll II )1dh , 
ii ' Isho, litilrttrilti ivi l\(-(] 'rlili/c ii,5h or git l00iiri is hlwd il i 

Ni NPK Ivill 
, 
isil dluring 71 lerwriAi'la,,I,


/-t tl/. ~r.,tl~wl¢ 	 / f)l7/ [g ig\D v hi I\1L I197 11 oillthe'hbia, ofl h4.11iliz lldiltlhI , l Ih1,il iliI,Ill 11llllllk rn1.l ,(",ir. 

d'¢ llll icIh11ti llhtI lill~/el"f cto " 11ll liv IcTlll/1'ly. i1t i nl ,llllllo lllll '1 ill I ,lligh. ilt 	 o1 l,l,llllll M)ll 
(lltl] llillill 

. 


m ill'l li. ,llIll l it l~l 	 , m d l iheq 'll/ ' * ' ilr()(l~ 'll' l It Ik,'%),',lll (li lh l ofotII	 lilh ,i
 
'
 

,i,l gvT'i ii,'1( w Iwo I i wit h llll(, m w ld %vi w ill6 piI illlm or ill ot! .)-)1i'viii ' nin ( lll ll l, l ,il,,m K j ,( 
I .1, tli elIt r 'll mil ol lf ll llIItll Ow I hqs (lsirl lillllloll itllisr IfIXI 

Table 9-	 Irrigated and unirrigated area and fertilizer consumption by crop, from 
the National Sample Survey's Twenty-sixth Round, 1970/71 

With Irrigition Without Irrigation rotai 

Crop Are,i (onsumption Ared (eosil1nption Ared Consum01 ption 

(1,1o)( fillf-flil(looll' (l.Ool( (li11 toIll"ll ) (1,()()( {lII-t~ fil l ls) 

h (t ,ris' ) hl ,1l h(l(Iit,lis) 

1i),' 1,314 I 0 ,06._1li) '.1809 260.71) 31.123 1,272,90' 

hIlar 1.032 312)0i 1 .P1I 11000 16)51 911,200) 
Iltip 1.11. 10,300) 11.44.11 .19,9100 9,452 110,2O00 
Mll/v I.5)'() 94.20)) 41.IIt.7)140) 5,0),7 I (0,90) 
Rlli 2181 11.6000 2.426 I .l000 2,674 30,60o 

Whll 
Ba~rh-N 

1. 13 
1.2.43 

8--.1))
22.4001l 

.1.954 
7"5 1 

5 1.0i00) 
.500l( 

15.537 
1.997 

896.200 
27,900 

( it-lt is , ll 
(4,lllil 
1luT

1tlifll l llko,, 

1 .ii 73 
I4I1 

1.195 

3.1 )1(0 
4,1(1O 

.1'' 
0,4.00 

3.42 , 
5.2I(1 

109 
7,100l 

.9)0 
")1.OI 
0,.20)
9,800ll 

3,1331) 
4,107 
1,)21 
8.55 r3 

7,5)O) 
23004,92300 
7.200 

16,200} 

!,llm, w 111.11 20H )) .375 1 .1 1)10.71 z220.2)0 

llllqti1,12 I .800 5906 1.70i0 (68I 17,500( 

f ~ ~ ~ ~ ' 7i ilIllllb347,10 5,ii329HI 101 .10il.87 5 1 21)11,2OO 

,,',llill40I( 2po 7812 1.400I H22 1,601)l 

I llloll 1. 121 90l.300 53.23.4 0 1.000i 0f,35 15rI 7,900O 

iv 12 5.11)O) 11)01,7) 712 10,.500)1 
lo),1)((o 
"Imll1", 1111i 

20 5.41)1 167 31.))))) 117 30,IO0) 

I lllidllt'llS 
Remaihnlling ( roills 

255 
2.888l! 

27,4'1)11
1l ii ) 

]i
ll()104 1100 

I 11.700))
13,8H13.71M1 

652 47.6))
29.000l 

All I(irps 3(. (1) 2.004.7i0 '95.4.1 (31 .'ll)) 132.032 3,596,60l)) 

,

sollllll'I. 11 ,I'. ol 71,tilt % ,llmlilil i m v% ( l l nll.vl ilh wi I t Iw A l[l( l,illlill I, ,illildv ollll in lillill­" io 


/ ll t ilhil' 11iCd. 1 i t()l. 
Ih1hhlngl,. NS 72fflh 	 H</If-?,l b,16534] 
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The estinlit,,. of flrtili/er co+nsumlption 

onil irrigted aind unirrigte( area under 
diTerent crops ill iTlt' 10 'Ire hkised oil the 

- ,wN derived'€ofcitiil ,m,+i statis+ik . Ihe m 

o)i's in 9 h, iiiiiltill ingfrom the IdFlih,
, 1tthl] ,Ind< 

unirrigp tetl(1,ntSattnldfdilttrint cropls to) 
thtinl In,the r.,Ihos of irriptl 

Ith,
tIh estimmntes of tlitse ir(is iiiitlh ii ,
26(h rotund.l W,\henl aijusw+d Iithis niinvi.
Illleesthiliteo,lot'llcolstil tioltlof hertili!+er 

nwtiiils risi's fhom 3.() to -1.24 tmillion
of~ mitliclits, itgo+,; t1) irt tx(oils, Ill We'illis 

1.31, to 1.03 milliont tlns. hut is still sub-
INht]¢X +i l ll s+t'lliti'il] te total (,1( n is llpti(o 

tons. Ilhi,, 

flt, e w htIUi t tili/cl, (onsumlt ~ioJxl 
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) i ofl (;]I 

l)l1ttitoils in tl' 
NSS esti i tofut , (onstii ljtiIit u'( 
le,t,(ifflet, .1id r pt 

un1dertvstilticio if lvrilii(c,r von'miliplitill 

oil ( ,itiiii crip)'. 
IlTi 26th roiiid lill nut ciiv. i itili/e'i

s. 

T houg h+flhiesv Il],11 0I nS h1(ld 0 5 per-
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tat1 <)+ 

(t ('1o tolt,11li,itm c ,ne'a li,l simr ill 

lhixs
tIit~il ftetili/e ct sislilltion tb un suIh-
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Iid the ,'itial level in I97(0/7 1. 
Filally, it se10. tltt the 20th 'otltd 
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+
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rapt'st'ee mid mustlmd, lhm'rs olther thmn 

cotton ,d indt Il(dd'r crops, mid miscel­
1.11cous trl~ .Sueet~l i )tu;(ics illthle 

I 9t) s,id I 960s Sh 't ,it hertilizer us '%',iS 
more+co' ollll tlttvs-+, 1,11)i((:,I,l ()Il l ]knialndis-; 

1111d vetgemtlehs grm+'o 1- 11,11kct tlh,11of) 
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h


,istsco)ii' furgro',\thiiit'riiliier usethroui
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Table 10-	 Adjusted estimates of fertilizer consumption on irrigated and unirr.'ated 
area by crop, 1970/71 

Fertilizer Consumption 
Crop Irrigated Area Unirrigaled Area Total 

lileiril" ioos) 

Rice 1.275,225 31I,228 1 5115.453 
1ol ar 23.322 63.863 87, 185 
,lira 16.86 75,949 92,035 
MIize 56.133 07.4711 123,611 
Iagi 14,921 16,8711 31.799 
Wheat 792,007 87,.170 879,177 
arIet 23,932 11.9511 32,89(0 

Other ,rt,ils 937 5.523 6.460 
(;rlm 10.154 7.359 17,513 
lt 69 9.021 9,090 

other PI''S,,S 3,647 16,249 19,896 
Sugar'ca 300.4.17 26,1184 327,331 
R4.opsstid 

(roiil(ItIIIS 
s lrdod 16,447 

46,1153 
3,021 

212,3(16 
19.4611 

259.159 
Ses'llnuili 240 3,231 3,171 

ololin 116.659 76.17(1 192.829 
lot 5,800 5,006 10.1106 

1oIhm t o 27.510 i 1 .072 88,612 
1.'I'i1'll1(1 0Ioll

VIe niming Crl ), 
liliti(ls 72.102 

200 ,593 
59,7(95 

123.664 
131.897 
324.257 

All (rTOps 3,003.1 11 1.239.15 4,2.12.939 

Sors(ei rdt . I It lt( I of l o - tII I. 1 li wlt' I '(lo oldl Im nlla i it llw %i\ h R() (1 ( 1 he N, IIi lI, S.1 (lll)' r so 
)


.illI ' IT h :m ilg illo f ( 1,d , ,l s goIt ed I n 1111111 d'Im.lll h )i l I itfo illl d l . %IlIii Atofl,l ' , 11toi l I i ai 	 l 

Ag i tlit dwli rog,boo. [)ir(l ( of)1II tIonomin, S w l i d l tnl(ll(, oltst (Nls I111i: 
( )lilloIlie'l ,iltoll", ,v ,1 0) Ilhlh %.Illowtl 

Illirk.(orietedll('Iops lik. giqtI".. ,iples. ()nsuptl)ion of 1,). ,) ld K,O is ioreo 
i,. ,Ilih ifrv Il()]i()ons, p r~lw. ind il[)io( If ill- C')llO II (0)n the pil IliOlls dild oil hntlln­

lelisivly ( ulli',ld ill(.o( l),( I blocks illI siel frlili/ied crops like ltt o(;, vege­
lv(,lti,,cl,, 1i1111 ot t,ihies., m idl gr()o.,l(e ,r urlkn ,ar,,isS .1-; l)(,r (lisli l -s. 	 ,ll aiht ii 

hOl 2 millio rI 111,111(lost ( r)J)i. This ,15'ot'Xl)lfi1ls 
rwnwiningE crops i,%w{ g ()%,%,n % i(l M,i,\ the, strve'y tnch'r( inlc : Il (-oil-

Iitit is issumii (ll r, of oil olI, 
ill thlis,, ,i 	 the 

,.ltfl,rilg(ps l,l O (i jit s mW lrit ll ,utlltion o rlit'- 111,(, 11 oreI i ki( 	 5 () ri, ll / (h mbe 

lwr h(il rme,l(otil (()otsunltli(on to)rIlhe ,gro)U tllill Ohwl of i1ilr()op'll.l 


,,(tllb Il(1,.'11 ht, 2(010.01 tols (if Ih'ese iljulStlnilIi15 rec(n(il(' li pp1 
i ('lR.g ri{l -Vh 111(d dCtuhllI JITHIiiM. This,%()illl ilt)l Ii i)((I l (1( si vey (wslilhli(' 

of ilolit 20 kilog'illib (f 1lltlri(lls pIer 1I0,lhfrliliz/r( olsiiill)liolilo,ilirg(,(,\Iel(e 

Ill(lre lf ],illt1(0(1hr ill welillilinig rotls. ,illtll 0lu(hilig li s-lrey finlings. Ilow-
Thlis 	 in,{, , lic 1]( stlrv.( ever. I11 ,It(tlltl ilh,1(h, 


r

m<rw ihsl 11 Ille ,r 	 is tI ( \pilln the( 

i'slinwht( o)f7 kihogra,llI of1 willrielnls pe(r r(enlhin~iIg dliscrepl,inc' (f',iho(ut () pecii(i('l.y 

h l lr...Also. ,isv.,Ill ,I dling
])msho)l,.il I,'l(er, 


2 lllillioll tlrll.t)Ihle "Ill-ve'y of1
h law - estillhi(tr 


If'rlili/Ill dll 11111 l'litwiIIing (r(ps nikes Crop Shares in Total 
dilfusion of l,,reili/r use i (lse (IfopS Fertilizer Consumption 

111inigiloflIlh(suttr,,(olls hh'lil ,%.ilh llO w " 

for o(llir (loll,,. 
( oollilll)l)li(Itit 1,,"1"t 220,)0)0 loll of Tabll I I shows livei',lIInlliv( 1or 

,

l111tileill l 1]11~t)v ,ild ',1 ,I lli ll (,stinw ling thiv re(lilike< r(s of)()I 1 M I i 	 .'-]lw c:ropls ill 

200.0((1 ilIi (llliii ((tps) fol 5l|stlplioll io 1970/71. (lol lib' 1(l,l ferlili/h r ( 


illulfhl) I S th(i ,llusleul (l26th rounl's
 (I-thppIllm)dl) Alleilive'A is Iiseil oin 
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Table II- Alternative estimates of total fertilizer consumption by crop, 1970/71 

Share in Total Consumption
 

Crop Alternative A Alternative B" Alterrative C' Alternative D" Alternative E'
 

Ioodgrais 
Rice 

Wheat 

J.owar 
Bajra 

Maize 

Ragi 

Barley 
Other cereals
 
an nillels 


All cereals
 
11d Inillets 


(;rai 

Tir 

(}ther plist's 

All pulses 

All lotodgraiis 


Nongniiir il l1roPs, 

Sugrci'ae 

('ondiments nd spies

Ahlme iinghim,i
 

food (rOlpi 

Nolfool (irols 
Cotlon 
Jute 
Grotliditts 
Rapisted 'Ind liustird 

S(Sillltllll 

l'ol),'
co 

Abontsionfoot)d ttolls 

ReIll.1il1ingnli~lplailllooll
 

(:rtolls 


Id hlitatill crops (lid. 
iolvti. riuhher) 

AllIrops 


l<)ull
, o,1)H1pioll(H 

MI\lttik 

Nutitlit,, 


35.39 
24.92 

2.73 
2.23 
4.20 
0.85 
0.78 

0.21 

71.31 
0.34 
0.20 
0.45 
0.99 

72.3(0 

6.113 
1.32 

7.50 

4.39 
0.29 
5.79 
0.49 
().04 
1.01 

12.01 

8.19 

tic. 

100.00 

3,597 
(1.3134) 

37.37 
20.72 

2.05 
2.17 
2.91 
(.75 
0 78 

0.15 

66.90 
0.41 
0.21 
0.47 
1.09 

67.99 

7.71 
3.11 

10.112 

4 54 
(.25 
6.11 
0.46 
0.013 
2.09 

13.53 

7.66 

I.c. 

10(.00 

4.243 
(I .633) 

29.72 
16.48 

1.63 
1.73 
2.32 
0.60 
0.62 

0.12 

33.22 
0.33 
(.17 
0.37 
0+87 


54.09 

6.14 
2.47 

1.61 

3.62 
(.20 
4.86 
0.36 
0.07 
1.66 

10.77 

15.83 

10.70 

1(0.00 
(mlillion foils) 

5.334 
(2.053) 

27.05 
15.00 

1.49 
1.57 
2.11 
0.54 
0.56 

0,11 

48.43 
(.30 
0.16 
0.34 
0110 

49.23 

5.511 
2.25 

7.113 

3.28 
0.11H 

4.42 
0.33 
0.06 

1.51 
9.713 

14.40 

9.75 

90.99 

5.861 
(2.25(0) 

3t.70 
17.02 
1.70 
1.78 
2.39 
0.61 
0.64 

0.12 

54.96 
0.34 
0.18 
0.38 
0.90 

55.86 

6.33 
2.55 

11.1111 

3.73 
(.20 
5.02 
0.37
 
0.07 
1.71 

II 110 

14.40 

9.75 

100.1)0 

5.1161 
(2.256' 
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(s1444(,44(s of, irr4gm44e4 dlld 44iiiple 4 nI 
unde41r 4lil1('r('4( crops4 dliffrl lbswllt454iall4( 
frToIlthe of fi(i. I IT)e'I,! Is4,4454s. lot.1l f444/rtI 
consumption440 ill ti]S( &ws~is 3) 4o4n (mel4 
414,44 the) ,4( l11ld 4(4) Il(4111de4 ('041l-111,11 (1444' 
54444(444ol ( offt4. 144)411'4041 04444, 111(1 
414(1(5or. oil o0'r1,11401,44l ho04(ilgs ill 114' 
IITI,w4sec(tor. hit' Al4'icro1itc B4estii44,44s 
d(T4 lusI.e 044 the4 CM et04)so (14(So)i404-
Still I)14loll showil 10. he% ) 44s)4inl .41)44' 144' do 
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4441(4i0'tol1(S,1(I 0m4 0141O)(1,16011,l hiold-
ings2. lot'il ('0145444444(4 ll,, c',S4 281044 i is 
p~en(''4( Il\4'1' Own4 the I( 14,iI. 

:\Il~i,~4a' C (td 444ill(144' '(44(51i44441i4)4) (m 

tol4*4 f(1d con1sutii to 53ertilizer ion( drTops 
percent(. I 1oweve'4', the1 (,sil4(,,L4,4l 81,4 is 
4104Ilvi9 444r('4l( if I ('r I1(4I timi k'0iiiistwn 4ipti 
(A44erlwiv C4. 14ri41g44() this g, is is done4( 
Ili .'\444'I,ili F,'I,rmses the ( of44 ir4441 food(­
gni1',44 (o 56 ;w4'iei4 

II[lie 50 pe4rcent1 slir 
fo11 fertili/c( onsunip04)104. 
sce44h qitie low be('llise i I 

5044 to be 70 per'cent4 

of foo(Igriins ill 
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bIS l' generndIy 
thrVoulghout the 
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Table 12-	 Shares of'crops in total sown 
area and in fertilizer con-
sumption, 1970/71 

Share oft(rlp inIotal 
Fertilizter
 

Crop Sown Area ('1nsunlion 


Il)o'gra'll) 
)gri 22 S 3470 
Ri(c,22e317
 

Vl,,'tt l ,03 17,02 
,h441,Ir tO. t I 74)BIrI8,08 	 [,-M 

1,4,. 	 3.53 2 3) 

tB,,rt, 	 I451 (1,4 
(Other (,rvals 2.99( 0t 2
All 'o,,41as .3')t) 34146(Allv, 
 4 72 	 44 

Ilr 1,59 () I 
(othe1r tuIs 7 64 40 11 
All pil('A 13.9) 0 90 
All l ( I(ghl4 ils 75 34 55 ,6 

il H( 

Slig,1r'1I(, 1.56 o 33 

'(ll(fillillIS 1411(1 

, iv's 1.12 2.55
(,\)() llllarill
hbo(%r)l)S 2.68 4.4444 
Nood, crops 2.08.111(li

N nhfod (Vlops 

(?(tll 4.72 3.73
 
hlh, 0.45 0.20 

;1lllln(l.tS 4.56 5.2 

,ilscId .111dIllllM~i(4)O415 0.37
-IlliSIlol 0.82 0.37 

Iohkl((o 0.26 1.71 


.\l)sov4 nonfood151(l 
(i(Jl)', 1t.9 tI.O 

I~tn'ilnlti
1i llll,1l-

t, oll (Ti .5op 14444 


t1liitJill (4l4pII',

{<)111,(..tubl),) 	 , 75'11111 0).4-1 

4 "
l\I 	 Ml0 00 oo4 (401 

\ ],i',ol( M llvI,In (itl<',ilt< %o-i', oo1 Intdh, .Agil oliluoll 

.iIlllh g(1it,,111,. '( ' ol I (n u ollll l(+ 1111 
>lil',tl . / 114rI) Stll 4 , 
] ) ,. i l r,l l' .,1(1 i1l it I u ,i ( d ,,t l n '. t " 

\~~ ~ ~]\i 
\lid'm , I 

i,ll ,.11 lll/1i. I o li l" llipll li41,1',3 Ililh ll lo wii,of4,ll)

,,1111/1.1,1,1, 

these c ro)s .4(414)u ti(,I ir43 i),.et onf l wst 
s'ANwiI ,' ,, ,i4i ,4in of iolil h'r-lbool 85 fr(4llt 

lili/ ril((ll4o lii n i. l4i('h r ps.Ills, i4ilp)4 

l,iili, 1,11 (AI til't4)til 54)Wli
, ti Ilil(rI' 11,i11 

]0
 

are, used iilyh 15 perCent of the Fertilizers. 
Foodgrais other Ilmn rice ad x'hel ,ic­
ctmnted for 42 percent of tiletotal sovn 
,re, bilt only 8 percent of total fertilizer 
()nsullplionl. Within the looIgrain ca',tegor,,
li ,(()11ttd for 55 ]perceltt of a"ei but 

only I 5 ])erleot of (os(,)pttl1tio . lhts Igai 
__________how' oishading it is to issume a 70howxr 

)(,percent slhare for (,odgrains illtotal f'rtilizer
(ons1m)tionl 1th gr()tlnds t1int tiey ]have
 

75 p(ercent share of total son area.
 

Shares of Irrigated and
 
Unirrigated Area
 

"l'abeI3 shows tiht etI 
5 ,XllIrea, for ('t'h crop' ll Ille relaitive 
shaires of irrigld md( uiirriglt.d are, ill 
teI tol,il 

])(l'' ('Sof irrigated( 

fertiIizr co llsIi1ptioI for tlhat crol.
 
hu~4Ii tueit( '(fo, remahining oo11)]111ii(an0
 
crop~s, 75 )erc'nt of tlhe,
,lflitionhl (on0sulnl­

tioll (h5lis( se'( ('nli "is ,Isstlll(4 t(o be 01i 
irrigit(f .41d 5 ,414(12324)114('r(4'( t o illlirrip wdl(i 
(r"Is. 

Int1)7( 7, I)little less thltl oi44 foutrtih of 
'slot,1.-1 I111 %%,IS irrip,lt44'\(), 
 i (]fill itsshd'll, ill t(,1i fellii/(r con)lsumpl[tio nl%',,s 

aboot 70 p(' lt . Ili(ill (,is(s Iw shares of' 
irrig,it(,1 ,Irci ill bloil (,rtiliz(r ('4)lI41111)tiiI 
were high h1thllthel 4(r t.)4llg(soVwll 1, of 
are,4 irrigted. lhis Imtll(r4 is (l sistelnt 
With the'Hllings o)fniu11merousl Inliur)siu ies. 

lwo)findin-gs 4) Ile 2Olih r()41nd im)iSt be1

stl('ss,'4I. l.sl, Ior A l (4 l e' )l),l
1 s l' lt co 

10 i44'r(c'w (r I441 irva'.,1 

irrigli(o)n, Iin111 1 0 r t ofI 

w\'ith t 4114,' .'4, til)(ler 

11 1 )() 	l) t riliz('r 
) 114llto1 11 oiil4 h i)1) l irriglt(ed

dl('ds'.S(N(()l(I, fiol pe(-(.,!I()ffertilizer-()() 

(4)l)sU4 o 4('lld W .S Ol114J)li()14 r141 Mhe'at 
irrigalI i'.4r.", sllst4l i4i'lllylowerlhsilitl 
1lr('(elhige(s ofl ,Ir(, h ing irriplv(d. 

i)espit tile d()m iiilhl1t fsh,lr ,of itrig,ilet 

i.1(t1tr(,,iill t11t,4l (
I('1tili/ei <<iI)5tll)4jioo, 4iffltsiOll 

of f ¢ r l i i /'r 4 4 5 4 ' )11 (1I 1 'i 1 ts h r i r i) ' ,it .4 5 
o ferIP,- oillllllll+MI~ll, iriehs kius inig)lll 

rbo (oi ihierome i he findingsl( 11 I7)71 , 

Diffusion of' Fertilizer Use 

ilhtes (I fit' Iohl nunmber of holdiings 
grom iig ro)ps%'f 'Ill irrigtilioilwilh witlhout 

114(l Ih1 s415u.-inge',i(414 flh flive fertilizes 
M t ir)S ill ti(. tW() Sit ,\.dildhh'4 	 ,ili()5ns,r(t 
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Table 13- Percent of crop area irrigated and share of irrigatedarea in total fertilizer 
consumption, 1970/71 

Percent of Crop Share in Fertilizer Consui)tion 
Crop Area Irrigated Irrigaed Area Unirrigated Aiea 

I~oodgr,ls 

PI(", 3115 1 4 19.6 
Wih('lt 54.3 90. 1 9.9 
.Jio, ,It 3.6 26.11 73.2 
1ijur, 4.0 17.5 112.5 
Nliie I5.9 45.4 54.6 
RIagl 13.1 46.9 53.1 
Ilmar 52.0 27.2h' 72.11 
Wlier ciria] and millets 2.2 14.5 1r5.5
 
All iereals and millhts 27.6 77.6 22.4
 
(;Inn 15.6 511.0 42.0
 
lur 0.3 0.81 99.2
 
(lhir iul "s 6.3 111.3 111.7
 
All pul 11.11 29.1 70.2
 
All iiilglodiuis 24.1 76.9 23.1
 

slgilr(,ll 72.4 91.1I 11.2

(Conllil ls , ll m tles 35.4 54.7 45.3
 
Ahm e.,[n(ongi,ilii Il()tl ( joly1 56.9 8ill 5 113.5
 

Nonfoo)td (iop'-;
 

((olii 17.3 60.5 39.5 
11lie 10.9 53.7 46.3

J
r(ioii dll 7.5 111.1 1.9
 
Rlal t,vnd 111 I1Illd .2 14.5 15.5
i 2 

Sei liiiIII 2.6 6.9 93.1
 

i i 23.7 31.1 611.9
 
Ah iv nlIIn d (irii] 12.7 311.2 67.11
 

R i-iIii g nII) n 22.3 700O 30.0i)lohiilatiii 'ropis 

All I Irops 23.0 71.2 211.11 

(oullto Ih '1 ligu t., ,Irv' b)lawd oi l l I (I) ,0 111(1 Ind ia. '\lill',lIN o)1 ,gmi 1h111 11 ' I Ir ,liptOl. )ir l y'llell( of 

I ,o ll mi ,.Iid iii,is i-. ilhzmiln lnli 1tltu1reill i iiStaSltNisN i lilhi iiir(llllIl of lbli( , iris. sirilri, ins). 

20tih rounrd Ilhi up11 
(stilnlts iy (r() ,re al(so Ivlilhble for Io- ir irsel ,along with a nilrogenotls fertilizer. 

tli ,lr),i ,11(I aria rI((,iving the' ipliilion ()v,,rslimoltion of the (iffursiol of fertil­
of (eahlerlili/(, t .iiig fhlise NSS slirnales, izer lisi on1irrigal(i ares is ,Iis(o ill(liale(l 
l)iiri(lil s; i)o ldolings lrlili/inlg lhwi by hll( NSS estilal.es flr 17 slhles of lol 
crols ail lh ai fellriluiel I\ (rip 'Ire irrigmel are'I. irrigalld area notil frtii/.ed 

from Ilh of NSS. Siroihr iwl )erphosphale and muriate of pol,sh 

,(hriedI(o ,Itlnd, dillosion Iof ferilie, ui irrigahi ,area fertilie, (estirlled by 
on (lilleriel ,n . ale 14 preser., esli- siliilraelirg irrigmlei ,nolI fertilizeil from 
Iales of gri)s,, )i.r(I ,llag- lh ' (ell l(tall irigI.l area), ,ili gross Ir'le) f'rtilized 

" grtI,. ])e al"( Ii ,\llo 11(11.1ll ii I)i\ iiirg ider irrig,11ei en lilions (t slilmal l ii\' 
lhe esllll/neS of lio(il. , (aria) i ea','ferlilie ,il,)( theI"ilig (-,1( alling I of liv( 
of Ohw like 1erlili/el- oi d ( loill (I li. iliig lyles of fertilie.rs). lor 1d 17 stlles, gross 
Ille 511)5 b I(Whl hdiiibiigs (area) gilirig l-d frtili,ed trridil i'rigileil co)iiilions 

,I() s( hm) 'o lhi \,I 
f(erlili/ls ( (ouldhI)(e 1"-,ed Ib\ ,d h()h lig+2(ml Ihlw ]per((ll ( I"lffhe 15). 
1 ( r11 a,111 1hll ()I w five ) 64.0 )(l(nil ,1(I the 101 area 49.9 

Iiriirrigale(i 
o,.reslilhilel Ill Ialed. 14, lhis is eihlll lii)(e eslirlhells ,i IV,iiIl)I for only 6 
for l(oba,( (o)m1l u b r\ Ii (1iiir sliles, wilicl I( (alolil for,boir1 ooe ;.ird of 
(rolls. \irlhlli all Ilil()i-,Ililies haiveshi\ n Indii's tolal s\,Iw ,Ire,. I-(r ill :rops. gross 

5111l1i( roll. iiffiiriiiil (d ferlli/er use is or irei ider Al (rolls. th 
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Table 14- Diffusion of fertilizer use, based on gross percentages, by crop, 1970/71 

Gross Percent of 
Holdings Using Fertilizer Gross Percent of Area Fertilized 

Irrigated Unirrigated All Irrigated Unirrigated All All 
Area Area' Area1 

Crop Holdings Holdings 	 Holdings' Area 

Foodgraiills 

Rice 756 21.7 	 42.8 888 20.0 45(0 46.4
 
44,7 73.6 13.0 54.2 45.6
Vv hell 63.2 10.11 

.lvar 25 7 	 6.1 84 21t.6 6.1 7.5 6.9
 
816 12.4 32.9 7.6 10.3 11.6
laira 	 30.7 

12.7 18.8 47.3 17.3 25.5 22.1M%i'/e 38.83 

Iagi 
 34.8 8.9 12.9 57.6 	 13.0 16.8 18.2 

20.8 18.48,arley 26.4 2.5 17.6 29.4 6.5 

Other cereals
 
alil llels 10.8 2.2 3.4 9.0 1.7 2.5 1.9
 

10811 0.8 3.3 2.4
 

'ur 7.2 5.5 

Grain 12.9 	 1.2 5.4 

56 18.8 4.2 5.0 4.2 
2.6 4.7 7.4 2.1 3.0 2.4Other pulses 103.7 

No1fundgra ins 
4l 4 21.6 43.1 74.0 25.9 63.2 60.7
 

Condlimlents ad(

Sulgardne 

spices 411.6 19.5 31.6 66.7 27.5 42.8 41.3 

(ColltOln 49 0 13.6 23.7 66.9 12.6 23.1 22.9
 

Jlt 86 8 14.2 23.6 95.1 10.3 20.1 19.5
 

(;rouiiuls 530 14.4 19.33 70.3 30.6 34.5 33.5
 

Rlalii'seel a il
 
luuslaird 469 7.7 25.0 46.2 3.9 19.3 14.6
 

sesalllUll 11.3 1) 2.4 7.5 2.9 3.2 3.0
 
.7 100.5 98.8
rolhat(o 5. 9 24, 	 32.6 90.0 10 

kenliillfi Ilillllln­

hllioll cnops i a. .. n1i 37.0 4.8 11.5 10.9 

64.6 1 1.4 26.1 24.4All ( i ', n a 1., n.d. 

soliites iIti. rliiu, 'nttlt i t'.li l S,itiple Org ii;s,ilion. Use uitllur~lI hof ,.Niltoni Sil vy l'ritilir iti Ag 

Ilolilitig'., NsS 2 1lhRineil, .S'ain-chhr,.in((lOilier 19178), 115-893.5165-5234; and hilia. ,,lilislr ,Of
it~ h .l~tgre /li+muiN'lstes\ll l)¢hi;.\m lt ilrt, ,il hrig4,11il~i, huIi leil .t (}ili litil;,il ll liiiS. '.l 5. 3N'I 

%allmII )(Ililll(.hr of{ 1)(111h1t illolll'. v. 1,ll 

, 

r a tr( ltlt i, s 	 e i l lilg,hirlil i t ,in ittil t h l , tt, tl id ' tl o f hiilitr(i hliligs ri IhliIehve 

+

(Hit llr'r(ri(i , of arli, h'illh/e ir(3ill h I lt illIh3 iI, N\,lA 

Ihlit- %1. 1'p( reih/1d niare il r li',3(l . Iheli V li. rlit i3(1 <,tili. . ls h 5 i/3. ni(lhe i ionllls 

od 3 	 ,r unir td li' I " I oiilhe ( i01111RlUl '3 et vleo irg, i g.ttind i ,io3,i ffs 

~ 	 R (ui's'Id Ih. lirl I h'll ' of I i al v i Ii iiI ,l1,(Igti,111derl (lit ervnl (ri l lilln a vastl(i ersxth 
Ir) (i' i ftrlh 	 id mniilr ( oifhVI'llllMlV Of TOY V I 111 Ofl rva liih/vd mllid' Irrig2,1rd vdll( ioln% 

3erc3ii ihrl3, 

ofIitl i(irri3,i5i/(linI firtili, lid3,sh. T1hre wis(onsid(rlraleis variation 
uilirril' ie fm(rrtiliz.(I w,is 14.8 sl,its as T,imil Nahi, arnd Andhra 

Iw l3trl 
that even iderr ,11olig sttles. This indicii 

Two si iicIlnl conclu(sions (ler(iig1 i111 irrililter. con(litions, (lifusioln of fertilizer 

T5(' i.ii 1. irr 3 ih ' i lt/(1 (t nsile ,3rill i lriy lingi iffere ltpact),es 

w,iles l)3.erclr. 	 fes 

t is Ir~ljo it vastly 
;It6 

irrip4,te ( ,irc,is5 l ,i ldto ril ' ( I 111V N o i flo rm ,iti()n I) , c rop) is lV d il,ib1h1lilltreln , fill pri( c'Il i'Se l r()ss ,il) ii 1 tllthe lill, l hil' .ks. 
le rtili/C ,(I dn 

st~ill(,k;I)til,rv'nce<s ,ac sm,ill(,r fel umliri- irolm the NSS w(p()rt on (il i/ot rwceivilig 

,l,i<(I r isis+li)l sunrpris'intg lle,(itisc' 1crtili/m'. rherv orl,, diffhlsionl of fertilizert,11('(1'+ 


l (( t{erlii( !,ll ( by (rolp, I),it( lictp(r-ct'lge(s, is 

umillofLmidi %%ruld 1w mlore comtii ol iirri- (,eli' inll lldu10 uisiig the, followinig 
tls(,oflIllort'(1ji olh tilil s list' oin 

g',itcd IhI l(ill l 1irrigalw d( 1,11nd.5t'(uOlld, ,i'stilillplillns.oi 

diflliti illh'rtilizr 131' .5 ,irfrom For irrigat1ed (onditiOis, it is issuined 

(oltilete vl'll (il irrig.,i(d ,iw.,is ill sul Oht s11w(prplhostlh,ite 1i(1 other fertilizers 
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Table 15-Gross and net area fertilized under irrigated and unirrigated conditions 
by state, from the National Sample Survey's Twenty-sixth Round, 
1970/71
 

IrrigdtIed t Itirrigated otal
Are,! Vvirtili/vd Area FVrtili/zed Areai Fe(rtilie(d 

Stdte 

l l l a 

KerlilI 
limil N.lul 


(611jay'Il 

West Be' 11I 
A,.ndhr,a fl.,lh1 
Uflir Irdld,,h 
II,,,lII1, 

.111dKIihlm 
,i(h)i 
K1,l(1 
Iizll1h)11'llI'ilhlh 
.,(Ih,(rhirha ~ 
o lIrs;,l 
%,IdlIs I P .l11deih 

R,.)ll 

I ll l 

llli"S 

h h t I) l If'lliits. Nlo()l"I i . l I (dllilllll l Samp le I l)(f' J)vo(')lllrlol."l lill r I('m' IIItholldi1g SamrW itnh -23-4,.NS5S26,IhIKoutnl." l t)(11)) 1,1 TI .1,165) SI) 

Gross Net Gross Net (;ross 

)7 3 72 2 3w) 2341 83 2 
142.10 1.0 31 () 20.) 0,.( 
M) 5 (07.5 )) id 4()  

110 8 6l(2.0 31 1 11 313] 1 

8.-.4 57.7 16.5 14.9 33 ) 
90l It 749 11H ill.d. 33 4 
10 1) 444 136 13.5 33.1 
47) -12.1 6.5 .,. 27.5 
(15 3 5()11 30 I.. 25.7 
52(1 42. 13.) 16 2.1 
9) 2 .10 3 126 10.3 20.') 
1106 1H1) 17 3 n.I 17.4 
52.) 40.9 10,111. na. ]5.7 
1 7 4112 5.4 I 2 

41.4 31 -1 5( 11., O.')1ll.. 

0 ) 10 1.1 d. I I 
I 60 .1) ( 1 11.3 ,11 20,1d I i.d 

O ((I t t]I 


N l ,' ,l ',11l',l!,lg('l InIdrl( 41,1i g. lm (lIII' ,I( ((Illl g 

m'rv tised by OhW S~mil h10(lgli u...ilg Urcdi 
or( if" o nlHitllsiulmv(or [i\(wd hcrtiliz(-r. 
lhtls, Owhet' per'( +)h¢hldings
of~~l( tii 

in (IcopI) is (:,tll(llI l I(,,l(lil g hhldiligs

tisintg uir-,,.,itm mium m;tll~itc.
,ind miwd'( 

flrtili/(lr (i llw I 1101 (1ii( liog Ilw still 

bh ' I,11 er ofI , Owt'
w 1 ho ldifig' grl',.il
(l(op t,'.ithirrli,hill lt. i mzirrig, l (m idl~i-

lito , h( i] '( 'Ill '' )lh hltl r;I(rlli ­

ing ,I lollIL,( 11h1nlm ed h%. ,I1h llmlldllig ,ilig 

, <,
1l"ilig (Ih(- lllllhr e ', , 1h/tr pihl im ) 

thildl< of1 1tm) f, 1r-,li.g l le llili/c'r ([I thew 

l11l1llher()f 1l()]dlllg4,,glm(:\lliq, 1di (rmii\ ilh(mill 
im iril li Il m wl t ( ,d m (-.,,lit,w wd,i pl , lo) 


,
e l l. ilf2 ()I 
tilili-lii lili/ (I tilli ,will 

1,11(I lllm Ii ' ( I',i " ili llx, l ,l id 

,llw,d ,lin ,i h .i l, (Ililh 

Ito p". I h III ,,,ilnljl\ (it "<,r 1ilil,i-w ( hi ll',,, 


Iphlo'>)plmei!'1llik l~i ll i %~~~',
l \ ]Illi 


Iilli)t ll<illii lli/m ' i
,ll mih 

lliw,,') lhopu l io(r iml (wimilmil,llx(d idlliholi 
,ill¢) 11,ll~ lo) It11', .ll~fI(lli. 111.11 (mil,1(.l 
tilt/(,)ri( ilil iig) IIi'(ll,i ()11 ilti,(111,-l ) ) 
ilil,llllm l ol, m ( ,.-l~i~ i]l,"i<- I i ll~/t,< i ~ 
liilrop '1qll-,le'ilili/k-lsth )iI \,llill1lr. i0l. 11 111111 
,lllllll101litlimile.,lllllir1m ill ',Illkil'Ilii-lilll1 lim 


1 1' 1)1111,i IIIl oss 0 111 l~ ,I ,I (I Ilih ll d 

Net 

(1l.It
 
37 6
 
l.d
 
l
 

25.) 
]).d.
 
29.8)
 
ld
 
11,1. 
20.A 
14.2 

II.. 

Ill.. 

n I
 
stll( wnl
lill
 

I llel sl Iot 

,is For Ilih 
('oulirt,,is ,I whole, Owh(i;sulimpliolls lltld(.,r­
lying Ilt('lvscp c'odiir-s seem conlsisl(t ixith 

tho !furtilizeiur li. li's of cultivtors. 

ll',llt)W('11 dS I)OtdSii ferlilij/,rIS. 


IThe( o t l)ercei,i ge of1irrip,, d ic,i' 

il(11all 'inps r'Ilivii ig fhrili (1 works ()ul 
t()+ I l wJ(,r Ilhis ((ollll),l(, Ohwlil. well %,till
" i h l,( .4 )i , v i i ,t'I, <h i­
i/ed( iilll~ h Iv. idh is I),Iscd( ()It O we 
IuM IJI, ll o) irriplI (I ,11(',nl) r( f-ivingt 
,ll 1('Illih/elr.No St 1(ll llirlisoillis l) ,111 ileh 

l)i (Iliiill ,0 ,Ir('., hill., 's1 Ilildhc15 

ilwa( ,iw+(11 imll ed~l(l1wir(, 

,t!ldr10 ( ()il( , iltl (111cfillhi,,hd , Ih1(il 

()Il l i l , ,().'m , l clilill/r i, 19 70,Tt)m l , i, 

7 I,(.rlili/e~i ,itiit'¢d ,mid(7 5!r,,( iw(l\\cl 

1)(((' 1 ll l (,d '.' lm killi )i((, w h(,l(, 

',Ill,l( ii(,. loll,i] o. ( m~idlillwl tsll,illdt( L 11(I 

,])1 " m c)lh-,li ](I 0 1 1,ill$ 1,ill ' (i )ps, less 
111,1l1 m w' Willh of Ilw( ,'C,i.1 ly 101il w~/'dI 

A\111o11,gloo)()liili',dlillosi lio)f[v ildi/e'rli1 
()11 ri( l l , i('lli ( \ w ill€1o l ii "lls", 11il)k
1 i.il()ili i l ' I 1,ii1k)',~ .,11 € Idr 1< 


I f'~l (. o , s , IIl(
ew hf ,drw m.i %%]Illi hlll1ci 

fci< c(, thlough ilh( ,1( ( ouliwl d fo)l rlii 


c 
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Table 16-Diffusion of fertilizer use, based on net percentages, by crop, 1970/71 

Crop 

]:oodgra ms 
Rice 
Wvheat 

low,lr 

Ilijra 

Mat'e 

Ragi 

Barliy' 

other cereals
 

indmillets 

(Grami 


lUr 

otler pulses 


N(i	innodlgra ns 
Sugarcane 
(Coldiillit-1's aid 

spices 

(Ololl 

Ju 'le 
iroui liiluts 
Raplesve(d anti
 

mustard 

Si's,inuuii 

lolimai 
Rv'Iililln (l[oll­
pilllallol (trtops 


All(r1o1, 


Net Percent of 
Holdings Using Fertilizer Net Percent of Area Fertilized 

Irrigated Unirrigated AN Irrigated Unirrigated All All 
Area' Area 1 

loldings Holdings loldings" Area Area 

361 710 17 7 37.1 311.163(0 2( 1 
536 )0 31.11 581) 11 5 43.13 37.2 

22 3 4 7 18 24.1 4 7 6(0 5.4 
102 	 6.1 11.3 6.925.1 7 1 	 26.0 

367 15.5 21.3 18.932.0 11 5 16.3 
45.4 	 13.4 14.729.7 618 104 	 100 
26.0 4.7 111.) 15.824.2 2.1 16.1 

1.2 1.9 1.39.9 1.9 2.9 110 
1.0 4.7 9.2 0.6 2.8 1.911.3 

5.6 4.11 4.9 16.81 3.5 4.2 3.6 
4.0 5.3 1.4 2.1 1.7').6 1.9 

24.3 51.741.2 20 7 32.2 62.2 53.7 

38(0 1810 26.3 54.1 24.3 35.9 34.8 

35.2 123 18.8 53.11 11.0 18.5 18.4 

71.9 12.9 20.6 75.6 9.2 16.8 16.4 
13.5 	 111.7 21.5 20.9311.1 9,5 	 4111 

, 1.5 64 21.') 39.2 3.7 16.7 12.7 
2.6 2.11 2.7 

41 3 201 25.9 65.0 76.3 75.1 73.6 

r1 1, , I.a 27.9 3,9 8, 98. 5 

7.4 16 2.0 7 5 

1 , i ,.. Itd 516 13 21.0 19.6 

ilSlaf tii . \,ii hil Sil1 1tipleSlrvi (}rg nsllis,ii [o, Airlilser Uisi.(ui (w (wt'wwdoil Inli, Ih'llillwill((1 
g l 1h1 i 5 26i(i INiiuiil. .Suru'hKhltu iiiht1'i 17()(o) 815-l'H) 5165-"234, 1uid Inilia..uitil lildug,. 

Nl%%,r (11 IAogi ll i l 11111 1rigil ll ".I i l orll,' i( I )istcs i Stli si I s, Ijluln ...Lnriiltira/Iitin( i "ll 

Irrigatet d u ipi- d ai t. (irt !iit'-il i ril .dia Iitid oii h i w. 11(% It,-tiu.R ti iundi i'lima -t o u mill s Imdh om tliH gs of the( 1wr( viii ofl ,rv,t Ivili/e'd onde't irrigmhd idHimlirrig.mchd t oidli(io k
, 

lt-' hldes. inic(of1nii' 

.l llRo~undl' Sld"-


,xrc, h'rth/vI iiodt'i irrig,iled' ,mid lIilm ligawd'( ( (111111lH" Illad h om Ow(H( l lllllg", of1Ow v('x\",x RouHnd. 

,ll)t one third of hIII toh 5(o15w e,il 
,botl 45 iercent of total area soiwn with 
foodgrills. 

As (,xp(,t('(i. fIrtiliztr tim1 %;S , i Ilor, 

Ct01111)11 Under irrig,l(d 'onhitiolls. \1,t 
is surlrising, hok\ever, is11h11otil o e thefco 
cro Is (if h-rti'izr ,lywlwhvreww, diffusion
1)(,,r +omt l el ,v(, ,k.ell m d e r :cril,ti!e ,d co)n d i-

tions. About ihll )1 h11(IIttr, 's irrigltd 
land w\',i, fit,, fIrtili/ed. F.tt for ric', ,iit,
slig Wr HIC, flh,I( I), I midiilnt s ,111d spices. 

(rop's oil ,,ilh fertilizer Ilse %%,IS MOr, 

common(ht, fertilit(r is'hld filil s1)rel 1o31-
45 pn'r' ( f lof' irriglt'd (ii hy 1970 7 1. 
tll~rliililh' t1(ttgh thlis 5,1, Ilh('stlidings 

,r 1onsistlett with tie geograhlical con­

1entraitiot of fertilizer use. Throughout the 
1960s illore than 70 percent of India's total 

fertilizer (ollsutlmption ,'iScoilc(,itrated in 

less th one third of the districts, which 
sutggesls low diffusion of fertilizer tse oi 
irriled ,r,,s (f 1ti renining districts.

Hiuill , thw e (s iiii ,it(e o f n et f(erliliz ed 

are,) undl tille r(ttlaitling 'fontl)lantatioll 
('rols ill Lii)' 16 stplorts Ih(h mlglnltits
f~or t1e tmiher(,stinwltiotn of I(,rtili/er :onl­

sunlltitrl oil these crops. According to 

Ildhh' 16, only 9 percetlt of tile total ared 

sot,,n will these' crops was fertilized. This 
sltls low ()lnl)lret(i with tll, I)('r(entages 
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for other crops, )articularly Iecause this 
category includes pot atoes, orions, vege­
tables, tapioca, nd rhich Fer­ulbannas on 
tilizer use was quite cotittton. As irgued 
earlier, touch of the fertilized area sown 
with these crops could not have been 'aptlred 
by the 26th round. When 2 million htectares 
are ,Itlth('l tietto the estitle of fertilized 
are, sown with tOse trop)S lased on the 
survey, the lletfertili/etl are'a1S n with the 
reniaining ntnpl,ittti)n crops goes uI ) fron 
9 to 21 [Jertent, lhis degree tf diffusion 
seeills (lute (otlsisttlt ,tilh lt,'g(sthet[I(' 
for other crop)s. With this adjustnnt the 
esttimlte of lotal nt fh'rtilized area as a 
percent age of tolal sown area rises fromto19.6 

to 20.8 percent. 


Rates of Fertilizer Application 

Talble 17 shows the average rates of' 
application of fertilizer materials on gross 
andi net fertilized area fby crop. These rates 
are calculated by dividing estinlaes of fertil­
izer co)iSutlnptiori on each crop showl in 
Tabhle 9 by gross andi net fertilized area 
tither each crop. The rates are calculated 
fron the estimates of consutnpliorn shown 
in Table II. r 

Rates of applicatiol of ri nrltsare 
shown inTable 18. For allnonpl]atation 
crops taken together, the average rate of 
apliication is40 kilograitns of nutrients per 
hectare on gross fertilized area and 50 kilo-

Table 17-Rates of application of' fertilizer materials on gross and net fertilized 
area by crop, 1970/71 

Irrigated 
Crop Area 

|:oodgrains 
Rice I01 

Wheat 109 

Jowar 133 

Bira 92 

M, 128 

Ragi 87 

t,rle, 61 

Other cereals
 

,nd millets 97 
(;rlll 77 
rur 53 
Other puIse's 62 

Noilloodgrains
 
Sugartane 223 

tatnd Iilt(vs 164 

Collon 131 

Jhl1. 74I 
(iroutlnuts 117 
Rdplws',d an(d
 

m'rst1lard 100 

S(,Sllnll 67 

l'( co 300 

Retllaillitlg 
hllllanltl,­

tio)n 163I rOllS 

All ( r lps 113 

Sour( i,.I)tir, I Itoill[IJles 

Gross Fertilized Area Net Fertilized Area 
UnirrigatedI All All Irrigated Unirrigated All All 

Are,, Areva" Area Area Area Area' Areal' 

(kilograiusihv( tare) 

67 91 92 126 76 11 112 
80 106 104 135 91 132 129 
64 81 75 157 83 103 95 
78 83 80 116 96 103 99 
79 104 94 165 811 124 112 
60 618 70 101 78 116 88 
12 67 70 69 154 78 112 

66 78 75 109 97 102 98
 
135 88 95 91 184 106 1 is
 
112 76 82 59 97 89 96
 
64 64 65 116 96 92 94
 

145 216 213 266 155 255 252 

IM 171 171 202 204 203 203 
93 114 113 175 107 142 141 
72 73 73 94 lIt fill lift 

11 104 1(4 171 165 166 166 

74 97 94 118 76 112 109 
61 62 S2 67 70 71) 70 
182 194 209 415 243 259 279 

196 174 175 216 242 225 226 

W6 10 106 142 105 130 131 

0, 4. n1t1I6 

Bised ol)Oh' NiotIal ttjli' 5ttrvip"e ]+'l l i,.ylxRoiidi sill'tia'S of 101,11t lo, %oto \Iss h ',h( 11 troll 

h si iI( ol the. illiI'llst .lili of1 ftol irrgitel aod ttirrig,twiI ,rea tdler ilh (ril) 
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Table 18-Rates of application of nutrients on gross and net fertilized area by 
crop, 1970/71 

(-,ru. I(rih/fl ,\rie. Ilerlilied Are.(vNet 
hrigauitud t 'niig.iti' li All Irrigated Unirrig tled All All 

' 
Crop Avd Alea I\i(- Area" r,, Are,i Arti' Ar(dh 

Iooulgrauns 
Rice 37 26 3. 34 47 29 42 42 

Whe,'t 
Jo,,r 
l.jr, 
Si/P 
Ragi 
BHahve 

.45, 
1, I 
37 
51 
36 
26 

31 
21 
211 
31 
22 
41 

43 
29 
35 
41 
26 
27 

12 
27 
34 
37 
27 
211 

,5 
72 
47 
05 
42 
30 

35 
27 
34 
34 
29 
5i 

54 
37 
44 
49 
33 
32 

52 
34 
42 
44 
34 
34 

ailillhts 42 23 2)) 27 411 33 37 35 

1rom 32 45 34 36 38 61 41 44 

20 32 31 32 23 311 35 38 
tlittet piilsts 24 23 23 23 33 31 33 34 

No)loo)dgrainns 

Sligal cte 
("(lltdlltlls{ 

()2 57 fill 117 1I10 61 104 103 

'i S' 64 75 68 681 79 83 Ill I11 

( (ofull 
hlll 

53 
29 

36 
30 

4r) 
29 

45 
2') 

71 
37 

41 
34 

56 
35 

56 
35 

(;rirurlnt"
IZ,ll)( v--,dad( 

40 32 33 33 59 52 53 53 

nuaol 37 34 37 36 44 35 43 42 

Se'.aln'h1l 22 III 19 19 22 21 21 21 
I lmu Ill 56 64 69 153 75 11S 9J2 
il'lliit gl 

nflplati­
t Ititl ( rol)S 62 12 69 09 1)3 101 1t1) IM') 

All I'rolls 14 31 10 410 55 3)) 5)) 50 

1.toll' ,Imv domI.t( I-d\ ( o)il% l lig I(Ih'lJ (itmlh l l {)Iot Of uIrva. 11l ioml)li ilm ,i Ihll(. su -,l pr hlO' phawl,v llIif ll* 

[Illwe I1.i1li/is, 1d1 olIr111'rhli l'-th/e cn h ( ropll,loto N. P , i lot K iis h I - ssh.lu()\%i i I tW hit l o(e 

if I h 'l -)), ,iil I(I g lh ,11ll I 11iult I ( ulnlu)tIil(t i e ,oh IoI11 Ihut loll ieu I) gou.m INrol hrlilu/lo ,itedm 
( Toll111I(IIlI,.1(11 


N l of hll alva solli %%illlv,1h (-rill).li,.,,ioi Ol NuIuiio l Samtpl' Sll' ' lt -II Pound wl1, totu , 

I, sel OIhl'w uul! I S4iuoItI( lii ih Iguh,lhiiud 1ll III gIlI I i,, aub 1ril l ) litlu, r (-lir 

11I1 tillu(Cr sIlgIll(d(,C , l0hdlo. COIIlill(1Iisgrmils of' nutri('nt5 per lcelre ()n net ferldi-

ied are,. (Allowing for ,11) Illl(l(,res ,llbhlion di) spi('vs. ,111 J)rl(l).lhfy son) oIf the crops 

(f conSlm)tiOl of 2((,01)00 Iollsii IltllielllI- ilidll Ih11 (I Ill(rem,lininge1 ill (,ll(i(ry 

,Ild of irvi by2 lillion lletlres, liheaer, tlnge Iii-I aollio)l r()clopsI \,%S il)r1 lllll() kil) 

nl)t of '1)J)ili(lion oil li't lrili(111ll ,,I All lgrans,. fo(ng rodll",, it was hilhest on 

l 11 ll --- 52 kilogri l pr fu'( I r ei(vtilli 111 1ll tli()111 I i l s 1 (i)11('5 lS 1,1-c it 

) per. ,,(l.irr.) I his lillfreiovkilograms (If N , l ~l) ll l%,'',t2 kilograiu ,per hl((l,(ll 
Ilhic pe(r ( 6l' Ipp~lli(,tilln Y(Iltlis I(11,tSM hldc fil(ft - m lllllr , w,\'lmlv,h ll r '1 (fl 

i1(llri(l411 5 ()t II h'itlili/ed' ,1i"I %aoi(1 Ille- ill Sit.\ (d1 Ill gr(,.l!i) 5m Ics. of lhigh-

If etl4i21 kilogrlo 11Y, 111,llllllll .111d 1()3 in lsili1S (d l.11 hI\ 71\ll 197(o dildl 

flislolu Io If rlil/(l 1(1 (m ll'.killlir(rllis (Il sllgltIll ()l I 14Ihfril\ (IX Ill lol'l 

( r)p- (i nu(lilig 11l l( g)( ills) Sri Ihw lll, .11)l (l i 11 l i '( , Ille' (fl iIi n(io 
l.1(, iirrlli1rirrill(t((liollsfIsl\veetn 3A lld 5i kilogt llll, 111 l(,clr(i. Il-l Ilill/f 

, 
I] , 'lle w ll %%W)1 lillls higl er 01,111 itilih rI( lwh mIl 4i1l l{,li/l. I d l(1 1.0-2 ) 

3( 



Ulnirriglted ('€onditiitis for rice, w he,it, ni,d/e, 
sUgdr(',l., (ott0l. ,ind ttc'Uo."ho vis 
lilV ( l(Imt giltlldnihtlls.,ilffei Se'Saill] iif, 
jute, 111(1cOi diloeills ,10 spice()s. Ior kllle 
Illidile pulses g1li 111,1 li. the' ("everl, 
verage ril, w,is highcr ()ii iiiliriiild ,(f) l,. 

I:ur all crops, the i(,r,ig(, rate of ippIication 
under irrigateld 'oilnditioils was ilouit 1.5 
fitnes higher 1l1imn m1l)r titirrigated. This 
(oiIrIsts sliarply with thout five limies 
greater )Iiffhsioin 'of fertilize" us) oii irrigated 

Ial oil lnirriged ,1(,,is. 
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4 
FERTILIZER CONSUMPTION PROFILES
 
BASED 	 ON NCAER SURVEYS 

The surveys conducted by NCA 'R to 
collect lata on fertili/or use on selecte( 
cropsin 1975"76,a(11976.77 werehased on 
a saml)le of about 22,000 htouseholds. Ac-
cordingto the olficial statistics;, India'stotal 
fertilizer consoIl)t ion of ill'trients was 2.89 
million tons in 1975/76 and 3.41 million 
tons in 1976/77. 

The surveys providcud data h, state on 
perce+nt of cropped ,areafertilized and average 
rates of 1a1)licttion on fertilizu'd ,area, for 
both total area and area under selected 
crops. When used with the official area 
statistics, however, they substantially over-
estimate India's total fertilizer (cotisompl)tion 
(Tables 19 and 20). 

IN THE 1970S 

For all states taken together, the esti­
mates based on the survey findings are higher 
thban the actuals by 60 percent in 1975/76 
and 31 percent in 1976/77. 'The estimates 
also do not rellect the substantial increase 
in actual total fertilizer consumption )e­
tween 1975/76 and 1976/77. In 12 out ofthe 
17 states, the direction of change of the 
survey estimates differs from the actuals. 
This indicates the limitations of the NCAER 
survey findings for estimating gross sown 
area fertilized and average rates of applica­
tion on fertilized area by state. 

Table 21 shows the coverage of the 
NCAER surveys for selected crops. Using 
these findings with official statistics on area 

Table 19-	 Percentage of total sown area fertilized and average rates of application 
by state, 1975/76 and 1976/77 

1975/76 	 1976/77
 

Sown Area 
State Fertilized 

(pe(-r'lI) 

Anthrai Pratesh 41.7 
Karnataka 33.4 
Kerala 72.6 
laul Naitu 55.4 

Assam' 4.9 
3ihar 35.3 
Onss 207 

B1's gt a'tl
~lI Irtesh 

49.8 
108 

Uttar tr,,h'sh 37 I 
R'lla-,th'm 20.1 
latrana 48,7 
Ili h, ta(i *,+h1li 27 6 
ldnin and(I Kasthmir 28 5 

76.3 
itdrdI 43 t 

S ,iarisitra 273 

All ,lates ,ihA I' 33 5 

p\t)tuliedt 

I ,rliwr ', oin Seli(led ( roll 1975 

A, II i,, hlh, ..\'sui Manipur.. ehI l,. 

Soulhi v N,iimhl I ou it of 1.( )nhih 

38 

Pate of Sown Area Rate of
 
Application Fertilized Application
 

(kilograms. (percent) (kilograms/ 
tfrtili/ed hvir) tertilized he(tare) 

111.7 45.4 104.11 
104.6 24.3 159.3 
92.0 89.3 88.7 
1213. 58.9 127.6 
49.4 	 3.6 42.2 
49.7 39.3 42.5 
9018 15.9 64.3 
119.5 49.3 78.7 
46.5 11.0 46.0 
64.6 40.8 61.7 

355.5 17.8 47.6 
76.6 48.8 74.1 
28.5 24.6 27.8 
47.0 26.3 44.1 
90,8 76.1 92.6 
45 8 41.1 44.7 
77.3 28.3 71.9 

77.179.5 34.0 

t) Isi ir(I h. -Ivrilisfer Demaind Study. Sirvvy Dahl oni Patltern of 

76 uidt N76,77, New t)tlhi. 19711. (Mnneogrilied.l 

,nd triltir. 
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Table 20-Total fertilizer consumption derived from NCAER survey findings on 
percentage of total sown area fertilized and average rate of application, 
and their relation to actual total consumption by state, 1975/76 and 
1976/77 

Estirtldtes of [stimldted 
rotal consunption Consumption is 

lfdsed on Actual Share of Actual 
NCAER Surneys [ot'ld Consumption Consutnption 

St.lte 1975/76 1976/77 1975/76 1976/77 1975/76 1976/77 

(I.000) I t(ol(olls of Iluliriellts) (lvrc'llt) 

Andli l~ridehsh 00-1l 50l4 412 -102 1-16 140 

Knki 
Kera]il 
lainil Nhb 

39( 
199 
513 

382 
232 
537 

21') 
65 

300 

20)6 
6) 

27H 

17i 
306 
171 

185 
336 
193 

Assmn' I 6 1 9 1II 67 
Bilir 1918 1119 135 156 147 121 
Orissi 
WVst Berlig,d 

145 
355 

74 
216 

411 
130 

62 
153 

302 
273 

11 Q 
193 

Midllw Iradsh 
Uttir Orlesh 

107 
554 

100l, 
5(13 

109 
-If(s 

137 
729 

([1 
11.1 

77 
Il) 

Rlji'sIllun 191 1,13 711 99 2,15 1441 
1Iir 
Ilii 

,iii 
( hiil ('rildesh 

203 
7 

I9 1 
0 

97 
' 

137 
9 

20) 
711 

139 
67 

'I d K.llI iI (2 II I1 12 12(1 92 
4llll,133 443 311 371 139 119 

( hilrai 2(11 187 119 2(12 135 93 
NldIIhlld .411) 403 265 29(1 157 139) 

:' I l I-d SI ,h i. 4.537 4,353 2.1131 , 3,3211. Ih0) 131 

.Sllr(v I Wl1i,( ll( liillllll, Ing finluiig, ol lh 1(NIl li lollll( it oi Applied 1 oni 1 i-m-, hrlhg i ll IIlfbl, I)
h\ i)lli( m ii c sita"hlinil s hoiln liiuhi. %linlim it Agrm ultulr. ,ind(I lrip~lm~ll,lDirI,( lotrilf, of II (llioini( s and~ 
si'llSl( s. l11rl(te.%rl/.wll l ldd / orllo r NI/l t/ l rp%l ill India (Non IllhIli Iolliroller of I'1l6licItiolns. 
I ( n i) ti ll rtlli/- i mi ,htIIIT I ,II.Ill1,( fth ' '.I.l , ill I vTilih 6As-i u, i 4 (i o1nd(lllh I 7ser Statistis./19-,8 79 (N ,, l,' I A1, 1911) 

ltrn I II Irei ,lll ilihid M,Itle 
, 11.1 lWll .I] I lllo)liIll ilhf. I(mllll [(1 illIi 19),' 76 md t 1,41 I,W Oll loll,, iln 1976 77 |i'm li(lI)I ll111 , I s 2.1l194.000f 

lW'lill(il,Ill imkllll'dthi.
I11lot ill 1hl1)h1
 

un(ler crops ill v'iri(s st,i s, ,1 itllltIl)l is el) (f Ire, ferlilized ,il(l tlles of)pllicailioll. 
inde (I (slinlile totll h'rlili/lr otlsitiotl. Tible 24 fbrinigs llese slate eslitl(Ies logelher 

Crops for which the ib(ve fiidings ire for the (illire ((llmilr. The leris "selected 
nOt alvaildlfle ire rifirrel I(is "remudilitlg c'rofs" mid -rt ninlitg (ro)s" difter fly 
crops.- (rolls ill(hided ill tils (al(gor shIle'as'IllI(l ,:( )r,11 StIles lketI 
dilf'r fh, slil . Io (,lllihil 1 ol1i fh'rlili.er logelli(,. Il1 (s'lIi lls of lotll collSitlill-
UDiU iil[iipli(ll fly (((If) ill 1 ,11the11 r- (ioll ill I ilh1 24 ,Ir(' (Alser 10I,(; itil levels 
('('tlhlg(, O)f ,l(>,i mid er r'iti i inlg I lips h'r- ill h Illi (,lis tllhili Illiose ill 'l flh 20, Buti 

,till/ d ,11ld dv rage rles, of Il ll(,11l(l l lh , ,il still o,\(lk ill ( ll lll-ing tihl (lil cliOll 
the frlili/edi 111111w-11 ) 75r(.,ililndi n l5i.r,,i((I (i,iigl fItil 79 h10t1976 77. Also, 
(ising tlhe i firivliob oil ( rolfing f)il- fliere ire Ai le (fisrlhiils(, bwl(l le 
lernstol t(Ifs1,llfdlbouseb1ols ill ( ,lhIl5 stale 111d figllgures (vell11, ' ("ilni( Wl1(11,11 ill 
0hleir tohal lferliI ,r ((Im( ll li(tn, t()hiI ferlil- 1976 77. In si\ s111(5 vslilillt (c(l il,;llll­
ized Irel, mi(1 their lrlili/,,r (liisliliiti(ltl limii is 27-94 fle(, il higher lb i icl'll ; ill 
oi ilh1 sl((I'l I rolf'. ',ev(li Wlir stIles, il is about 211fI((eeli 

'[he estilililes(If fItlili/r( isliIfi(il higher 1(hi ,(u111 ; 'Ind ill III(' relnillng 
in '[,ls 22 11d 23 'i, ,, h(le l\ inilii), ing four, it is 28-44 fleent helow actial coil­

t lIn, mthe official st (iill ' SIWI t li i- s'llliflill1.
 
f(retlt (tof) li e slImIe,, fili(lliigs (lli f.r- Thi.s (liscusion h.leids to Ill, followinlg
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Table 21-	 States covered in the NCAER survey findings on percentage of crop area 
fertilized and average rate of application and percentage of crop area 
covered, 1975/76 and 1976/77 

Ifl'tr(eilltnhe Ioil
 

('rlipAre FIerliliied 

I tile stltes (1o5,'red
 

1975/76 1976/77
Crop SLates 


grI II1I'tJ1d 

TI 3 )9.\11 iit", ,i ' V idlil.Rit. 	 t .\ l(I''ll.\l11111h -I,i Kv'lla, lIlu11ilWV ll t .\11 "I1011 

()3 99.3I.) i Ihijlmimi.
.h l,i K,imit, i~. ImmlllVldil. I'llm I'i~idv'<h. 
67.0} 67.9,1,
X1,Ih,1ihii,t 


li',llyi t 1,ll' 4 h RallNfilt ~i l .ll, I 	 00(.1 06l(.4i l 


i i ,i h.l,lllmull ,i'llli
l i Hlm,i h l I'i,ldt lil ] K& 

111.7 113.2 
61.0 511.5

RIigi 1iiii~ihiki.l 1i1l V 1,11, I". 


iB illN I' dil l RItl11 hll 
 71.6 74.3 

Noiigrail foo	 ,.111i It'h il1r1i1hesh,amg,i,l ' \11 'ec l~l,,~i i\\%,,Ilt'lil,l]. lld 
96*hlll 90~.7
110i~ii II 	 )'.7,llIld 
 )
 

I'o~iii' :\,fit-li ] 'lp<,il 
 26.3 26".9

113, 113.11I' Ili k'qi1,i 
20.4 17 5

hilli's *IAillulil llit,'lh 

",'ii 	 slhli111 
9i0l.I6IMA 111'1111,1.iwii I90.5
 

hlw .,,iCroplSlretl 

cilmi 

75.2 75.7
 
, 


h , ISl ilil) ul (;ulmlt ilr, 

lilill i,I 42A ,130 
i(I lliht \lili I Pi~il,l h a.,i iii 

79.0 N A
 
Iil),hmm \ 1.1ih, h
ll,d 


' 	 00)33" w'lr,()"
:\lt I I ll ,lihm, 

' 
3 9 ,6 7" -v) II I,

tellillilm ig I tll'
,
" 
' 

I1.'1'lllh
IiLIlldv III \ .,lllllal iellldSo, (11's 1..Mlllill IIlil I tllil 1hlloll 	 ( olliiiloflApl h'olllollll( Re w',l]ll ,l' 
' , , 

Dh ll(li11,111lA $ .11 oih P],liil oflI (.1ll t I M oill Ic'd(Oopl and P)7 77 -N i .lll 	 Svivli 19l7r, 7fi,li "\i-% 
, 
 ~lllil llllh 	ofl
N IlIl'qr, lit 1( ll HI.I.111hid) (1(h'ihl,(li i 1(17H jilimlip ,it .,l1d Iniah, At I( tilll ,lid h 

,lllillot 	 rIph/ndwhvi ( owtllel 

t
 
Nowli Ih!llv ll mIrl'l lfort l h ill!.! ll~'!l ( ~lld ,ld
i lllholf! I.i h lifl i onlOwt I l lli(, i , ,rlih/r'd 


( ,11lll,iw , l llal.illoilll III,-S \1 R<,q1i1!\,l I'lli 'ofl,ilIl(l il) 	 %( 
, , 	 h\ lilt-,1 % ,
l t ilipp-'l,ilt,<l Ioll-lt'll" Ih I i,l ~llra l ilth1 l1h'1d,I ,ilitfi{cill'tIg '(itlholh IllIta ill' l , IiI(If-I 

lIloppeltd I ndii .h l\ llh "ll~' ll 'i l~ ll'lld t 
t
 

lh ,ilt ,' I !'l4-11 It\ ' lli Al
 

II, i,r. l %% p 1,1.p la le fT lf. lth ,i,Iliwi(0.11(hle o' 11(itlh , l
lIh 1 li lt o %I(1 l I 	 lio 1 

11 O W 

c 'Oli(h isiil < Fh (." i $llI1l[ilng)m\e r- Ihig Iw r wII ,I(lu,iI i iiI19'/6 /7 7 . ric e'is inl 

r iil lill crol),illfl
eslillllle hollz ll"1< 
H 

to ,a h' ,1 'i lh 

(", 11,il1 10 -i 76 .S(-((t)lld.
Iill 10 -/() 7-7 ill 
Ilira'In. Illow 11(.1h' ' ildhcl lotlli , ilig Owl
 

Co(llilIiiIlltll plll t.iIlwll ( I'llili'\ ,1" ,I C ro p S ha re s in T ota l
 

Mlof-11111o1A] IIII'l I 
t 

1111, hu Fertilizer Consuimption
 
ldif e[ ( I fi1"( If .11,1 l( it", h \ [ 1,i iI~l ,
 

i l !\ 	 l!, m ( )l ll11i,11 lilt' l l~ .<ill\~l l(,i( < 
lil lll~l MiCt',ldl ,li~i < o)[ (llfitrf'lnl(lops ill Iolhi]

T:Il , r. i Iilil/r] 

ll l (11 lIf I ll 'l h l i/ ( 	( I Il ll t/ll ll 1 1 '- 7 7 G lld( l1 
, 

,lti o 'I i/O'dl I l ,I r'- h'i g h - ili e ,r l II Il 0 9 7 0 

, ' 
0)1 w l -i 

w,11hei lthlmli w lilh 't, itihll 
[Iillll< l l lilt ,I lotl M'lti Ir lil11,i11", 77 s l, fi [,till(- 27) , vi' 'i v l fromli 

j('riilijjp'I(o 	 ilill)Hloll ,%ipf' 27-{).l 1)(-I( vlll hihh-;' 22 intd 23 

.]()
 



Table 22-Consumption of nutrients by crop and state, 1975/76 

Stdte rice Wheat Jowar Bajran Maize Ragi 

(I00I.O jIi foil-" of2 ll2))2ilri 


K.r ,l'ii 31 

lainilN idu 273) 17 ... 12 
l7)~i "' I). .. ... ... 

WVIS1 Bli~gal 78
190 

68
40 ..... 

8) 
. 

(Ohissi)13 ... ... 2 
h I'fl111l'I 2) 53 ... 2 

1Ilar llrchfsI 73 263 1 7 22 .5' 
[ ,ii n 3 64 ... 6 3 
I I'li ,'hw 29 73 2 4 
llimawh1,d1l'it -Ishi 

I nditcK.Illir 
I 
I10 

2 
1 

.... 
.. 

2 
1 

( fld 
n) 
17 

223 
Ili 6 23 

30) 
. 

.. 

Mhhll ,Islith 411 51 3 
All .lat,', ,lh(v, 1.424 8)H7 1)9 38) 72 34 

Ground. Other Remaining 
State Sugarcane (oltori rilts Crops" Crops 

Barley 

..
 

...
 

10 

...
 

...
 

Is 

All
 
Crops
 

(I,00 il)) lrl hilt of )s IIIIIIwili' 

'h1 hrenlrallesh 27 24 8) 311 03 478 
Killli,lki 3) I I3 3 32) 
Ielai iid l 29 18 1 SO 412 

S
 
I 3 10 

Ihlhi 7 ... . 3 174 
\e t .1gd ......... 35 lIl 372 

4i...i. 
 .. 56 150 
h Iralid li 3 ..... 15 93 

I ,l ,h83 ...... 40 494 
I l-shil 18 .. 13 117 
IIi 6 ... ... 12 146
IlllTlaI{hI'lPIhtI(If-,I....;]1 '
 

in ,II IIII.. 12 
P'ut I)1 38. ... 46 30611 
to lml 51 .25 47 193 

\llh,il,lihil 54 117 1.1 03 370 
All stl," ,. 27)8 233 71 7') 01) 3.808s l ' 

w hIIIlll 1- 1.l' lv ll lSw i , I" lr.' J'lo Ilw 1',1lh )III, N-11lll ( it Ill{11I )IA.. l d IIonoumlli R I"- f of() 1he 
.1'IC, hI'rlh/vP t 111(1 O w','.{I i Id' llof q~l ,lli(ll(o I h'11I g '.ofl 4111"1 vlll e'l 11(d 1 0114 1.h1hl, ill 

" (dll< 11 ll l t ll Tlql". VIILI hi~
do %',ll%\lib l ('o II 1Il1 f l hi'll I ( ([ fI ( I " , 11h , , I IItllsv,(' 

[hwihllnd [ Y %v\ ' ), 1)dIaI il 'l ofI lllll' f'l IT',ooil Sv'h'tIr'dI lift), 1917-,76 ,ind 1€170 "77.* Nt ., 
Im lh I I II),I I P{.':) I\Il TI,'oll l(I, I 

( I I IdI I .- , I , 5)%I,III IIlII \(, "1 11,I I 
hII'[IIgIII. I I \ll II. IhI'I I ,h 11 hnrh"III I, 

, IIiiIIt)IIli­
. ( 1llql hat"%(1 

37 
II~] 'll IIII II 

i 
fII ,d [ 

Iiu 
00 1)[lll I~l)II)II ()o Ihif 

h1p ll . 'll Kry'T'lJ'Ill.h ihl - (JOlo1,l) , l,1 III oIlip 'lli'c h i ,f, llll l f,,] I )II%o ll Io iHIlofI i),,d 111h,1H1 

500 Impl hIh ) )ill !11l i l',.)'III S "), {)llN)(lllll). 11.) l I ) ()100 II il'nd l)I'ilIt 

111Nh,ll;1111 hoI'm \,I II l, lllllfi 

Icld(oll"1111l)[lw). Ihle ].m e{r. v,.ll h ill- Mhew s IifIhf, dif Icren,l )(Ilween1975/ 
u dhs
( 'l I ()t -,sm ilplio l f il l tW' I. (c )lf ' ,. 'I d 7 0)m i d 1 9) i i i Ih v(sllwr e s:oflcro pls i nl7 6/ 77 

r ul e, I i ,1 ,111 M11 k,\, l o)wel t h 'll il e( I(ol,1i ( )11" 1111])liol-.1 dll'l d( i~ i ldl] b) 111 . d& () , l llih l 
('sliihl'o l.1ilI w)l"1ltlllioll bw,w,'(()1t Il(e M\ lh "37 .111dl 23 wi c('(,11,I()lhow('I by -;ug'Ir­
stlrnvy tilldillg2

, 
m id o)fici,iI .l ,,il i ., , ()II)l/. ] ,'-1n- ofl(rOl)s (lh(,l(IM 111 1dll 
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Table 23-Consumption of nutrients by crop and state, 1976/77 

Maime Ragi Barlhy
SUIT, Rice ileat Jowar Bajrd 

(1.0010 iielllit toll'. of Imtllitl111) 

Andhi r, I Ivsh 3) .. ...Kar ,m ,iW 11) 7 15 .... 10( 
. ... .....
KIamilv i lhNadu 2137 5 . .. 3 . . ... 14 

AsiCIClI 23 ... . .. 1 
12 .....B111,1 lit 02 ... 

.....
\\'sl IW gn1l 145 43 ..... 

))rCs~ 55 1 

4 ..,M,dIC, I llCsh 10 53 .. ... 

11,11I'rh'Ih q) 22( 9 22 ... 3 
43 .. 7 5 ... 2Rl1Csdlhan 3 .

I l1, h1 29) 77 . . I 3 ..... 

I illCiu1h,11 rldush I I ... 3 ... 
I il i i 8I 1 ... .1 .... ..K'i"lli11il 


5. 253 ... 29 ..... 

11)11lI Ih I ) If 14 , ... 
\1CIi Ishl, 43 69 .....1')2 

%1] , CiCIS 1.ll1.33) ")31 1(05 31 79 31 5 

GrolndI Other Remaining All 
s rp C rops) C (ropsStale SIlgarl'le Coton [lilts 

(I. l)) lllIIll(lIlls If ) IricIIl l ) 

41 4) .4.1)
27 26 )\I mC ,tIlICIIsI' 

3)) 265K lIl.IkI 41 0 17 

Kvr~d], 4 5S 1345
,1111 lN t 30) 2 1 1 '11 .. 80( 41S5 

Assl ... ... I 1 5) 

11111,11 3 ... 43 12 221 
.. .15 233,.I
B,,sI
I)nlC 

. 1 73(1151I '1" 

. . 22 ()if,Il CIdsI 3 ...,I11ha, 

. .. 3() 44)3IlllP'00h Ih 92 13 ... 3 ) 10 3Ra l silh,'m 

5 ... . 0 I")).1u1I1,11 17 


I iim1hnmm mih,IIh ......
 

8 " I ... ... 39 .117I l jhld 


4 35 31 .. 40 173 
716 . 62 3)))\,CIhII's l S1) 

2)) 225 17 fit) 13)8 36.1)All sirs u 

1)\ Ille i llhll I ( tlli of e I IlllI( 1(i I fSCIlIllI.~ l \','h)li'd ICCIC ill s IiU\ r llIllcC. N 1 * pi II II( h1 [Ihe 
o 

p ,-1, ICII )C lC' h'l hII,I/I,lll IlIIIll,' \ I' C f )Cl I I)ICllil CIili/1CI w ,I ,111I ofII1 ( h11 

5 ofI) 1 , l II CCIIp, ll)CC llli CI'C hi. "11qallill'lCC II llClll '.C hI I hId III \ Idlidi Iollolll 

wi),ll.1il 


s,C), II 
ml ,l'll lt )I I- l,i h' 76).11111 1476I1,11!1k l ] aki PH It'lh ,' '.two)11 ( Topl)" 19-;-) :7.- l; 

IIIC ,III 8 I iI ,CII I T CII\ II 

IT I(I -sI II I ,11IC tII II 1 41 p II .IICC
" I lhll \m",.CIICIICIIICH \hC'IChCI,\I. ,ITllIllHh 

111( CI C i 11 1C . II.I0 ) 111111C( Il i" I II I I IIIll'I1,11,1111. Pi'v,,li m .- CIs ( I1, lw, IIII llllCII l 

lh II IIC.!1I 10 1 I ICC11i-11C":11ChI I I M CIm IICI, l (llCCCCI o s .i111(III CIIIIh,C CI C h I) I11Ih. CCI I Ivss 
0
 

01 ,11 11 Im 1)piC. ICICIC )1) lCCIC C) CCCICC I ll fiCC 0 loll,, ill, 1C!1'.100 (.I IC, it) 3 1 

O 1h1 I\I' 1111, CC l i ,I t w. CCI II 

4)(r(e'll It 1)(0,11(m "',lld ([111liw ." IT(. in- ()lh r;l'ic('idh d i Ot el himlJlp.(r(p -)W ,Is 
(.'lud fh e ' 1 i"(,lw go)ry kw umldhe ' lbill)70 1w(ruv ill. TH ils\\If, (111C 10) highe ,(I ()Ihn 
lh l ul I I l)wI ( ('111, s harp-fo l) ,ildw he ,11 o lh(cfo )( niss r i ('e . A ll (Ig ir,li 

( llVlh d
B ,Il 1- 1)(m)(Igm,ll. , ilw w c ll((tnl(d fo r Iim ( .1111kth ,n1](N10 () fil lr, ( (m ])b 
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Table 24-Total fertilizer consumption derived from NCAER findings on percentage
 
of area fertilized and average rate of application by crop and state,
 
1975/76 and 1976/77
 

Lstinlited (on.
.s-iunption(it All 

I.slinated totalnlinlted I I oil (rops aS Percent 
('nsumption. 1975/76 (nsulmptiun. 1976/77 of Aii lldotil 

Sele te d( I(enm in- All Sele ted (itnldin- All Co°nsumltinh
 
Stdte Crops' ing (rops (rops ('rols iag Crops (rops 1975/76 1976/77
 

(1.000)(III(.lrl lls 111](1i1,I11S)oIq(l 


An rallrd(' hl 	 41 S 63 -1711 40) 4) 449 10 112
 
KalIln.t0kd 2(12 31 32) 235 30 265 145 129
 
Kr Ii 72 7H) I5O 79) 1)1 134 131 194
 

umnd N.idu 362 SO) 412 369) 8) 4'55 137 164
 
Assam' 7 3 I .1 I 5 1II 
 56 
Bihir 	 101 13 174 211) 12 221 129 142 
o)rissa 94 56 15) 57 16 73 313 1Ill
 
W,'Sl liIdl 271 I11 372 11 .15 233 
 286 1117 

1Mdhi,) 78 (5i 43 70 22 91 (15 72'helh'sh 

Idhsh 410 493
I Prlr 	 15.1 49)4 454 3

) 
102 618 

Rllaslh III 	 (1.4 13 117 73 30) (13 150 104
 
134 (2 1II,0 132 (3H1 1I1 99
 

Ihll (11,1
 
Pr)shin (2 d (2 0) 1 S 5$6 (6


11Iil11111
,alld 
dollit d 	 l10i"I 12 I12 I10 ,1 1MX 120 

35) 4,0 39$0 371 3) 417 127 112
 
(;t l 1.10 -17 1'l3 127 40$) 173 130 116
 
Mahadlit l1lr, 3 013 370 30)2 02 36H 142 127
 
All siles , ,v, 1.2)) 0311 3.1198 3.112 5311 3.,40 137 1$0
 

Soonr(' Nillio il ()I ,, Alpl'Id I I l ll)l I'h('st 11, l'rhhl/,'r l)DiioI StuIIdy lrV(,' ),l) 1dPuIl rlei of 
, 	 '' 
Ilvllli/ V,('lwol I 1 opf') 1975, 7 adl 1976) 77, .N(' D7Ilh. ()obvi 19711(MliS ( ) 'ivrdl d.)
 

I 'I-(h'shd .1fv(1h r.,gl 11111 23	 ( If ') ))l 
. j]lhl l),I I tonlomlllimPH I, .'\I , 	 1 ovi m3 ki ldI)201 

' lle"w llwilt"
' , 

Iml ]lodf" ,,l . %l'ollllI. Nhvghd t. ,,111 IlIHIM,. 

IIr' IIh'tm I00)Iloo, 

,l'l,l(h1(m r )(lv,1 i) I I h d) 1 . l. 'd ()11 rI)es ()k)') li('Wd( i h((i i d,(i ill1975/76­
,I)ifit 1 I )\((f)'111 ))W 1)11)1 )'i r)llI)J-liI 1 IN 70 frlr ('011 ,Is,I vh
l ,11 ( of77 f 'try ll. 

For cro7 ,Igrot1p,li doll. 77 n )I)11,'iiii() )l)5 I 
11wt oAl,l\u o OlIof l I u litl lo. 111 29d' oul(r ll of 111rI (0utl'5,;6 l(),ll 

(crops, (s (, 1'.lI)()l~ll)r',. 1,lm)l(, , 1(I (mlo 7 r,,i .is vl-')ili/ ,Ilil(l ko f I it IV(l'll 
(]hiilie,) (x(v hed Owh W' d ol ll li(ll 711 ki (7 )llst , (ll's ill 21111 o ,illis 1 )'1(ll (hm 11rtil­

ilflfuir anldod o((f - Ill,( I 19751(I '.4ra)t ui'. il( i/ I 70illl111(170 ki()1lblis ill 
IIIIIS. 1l,1(1)1, o) dh ~iw ,I" ol 970 1II-"' e111 ( lynhigher Ow nI f), ' h 1' 77 v(-'5liIii
A i()c(t)plr(Ion onrr, .L1fern Co2lslh , (I' th of11,1h2),ll (()I ( ol illpl))Jfl. lh111,. I()1)(-1( 	 {h Ir11,111IIIIon111,111 ('l11(of ( ()l1111I11i111n \,11111.s 11111"I1 h (lve'I{(1 h )l I ll os1e ill 

1)t(111 ( I'h)' IOw 	 6I H/eliill )1 2 ()1()1: I11 )op If(1r ) )f('.,ll(][m6ch h r ,r i 19175 J 

lit19170 77. 1-()1 ,lil itis iedI
ill ( (I, it ,i.-ssim 
1l1h11 250(.{)()0 Iln , (7 jw(' litl)(of 1]1v 1()1,1 

D iffusion and M, o()nsimll~i )l o 1 4 miillionl lonsl iRates of' 111l 
19170 77 w,,-rwllwd'{oil p)}&llli()ills,the'esl"i-


Appli lrCdtO	 C s 
 of1 29 pv of11 l11n on Different ,-rop nllhl (,lit {) (lopped)'{a,l, 

hv(i11,g %,.(uh rllleq (Iv'rtiliz,ed ir' ,111 ,lV(T'll! 
1,1d e 2', hO%\, w ima b ()r()1 ofI[Ihli i., (Ifiho(ull 00 llr hvrtilize,(,llhl' 	 kil()nim 1 w 

l i ,111(1 , h(,(f -, did 	 s. 70pen v)l )lof I'ii/11/ ( l'rdg, lm isl Il 76 kih),itir) Al 
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Table 25-Shares of crops in estimated total fertilizer consumption and in total 
sown area, 1975/76 and 1976/77 

Share of Share of Share of Crop in 
Covered Crop Area Entire Crop Area Total Sown Area 

in Total Consumption" in Total Consumption" Under All Crops 

Crop 	 1975/76 1976/77 1975/76 1976/77 1975/76 1976/77
 

(percent) 

Foodgrains 
Rice 36 53 36 76 30.7) 37.09 23.1 23.0 

Wheat 22.76 22.813 22.92 22.99 12.0 12.5 
Jowar 2.810 2 fill 4. Ill 4 24 9.4 9.4 
Bajra .97 0115 1.47 1.213 6H 6.4 
Maize 1.5 2 17 2.20 2.61 3.5 3.6 
Ragi 0.87 015 1.43 1.45 1.5 1.5 
lItrley 0.38 014 (.53 (0.19 1.6 1.3 
Total 66.16 6641i 69.511 69.85 57.9 57.7 

Nongrin lood 
Sugarcane 7.13 7.72 7.37 7.98 1.6 1.7 
flotloes 0.72 099 2.74 3.63 0.4 0.4 
Tapioca (.13 0,I I (O.16 (. 13 0.2 0.2 
Chillies 1.62 1.55 3.)4 3.14 0.4 0.5 

ol (1.60 9.37 13.31 14.93 2.6 2.11 
Nonfood 

Cotitol 	 6.49 6. I1l 7.16 6.83 4.2 4. I 
Jute 0.21 3 22 0.211 0.29 0.3 0.4 
(roulldilts 1.12 239 2.30 3.01 4.2 4.2 
l obrco 0.36 0. S( (01(5 1.33 0.2 0.3 
Total 1(.189 () 37 1059 11.46 1.9 9.0 

Above ('rl)S I13 64 H5 22 93.48 96.24 69.4 69.5 
Remining crops 16.36' 14 71' 6 52 3.76 30.6 30.5 
All crops 100 00 100(( 10 (ill 10(.00 100.0 100.0 

. ,, 	 I-Illhs' .Ilig f es Is1 ,hri,.'id I(tom l ,ih , 22 11ii 23 l '- ,s1 ,.i,IIIi t 'aoIlr ln ItitIhm . M illln.ri of Agricultlir, 
and rligilli li. I l( orals' Ii iOlleil"lI . Vtlluls's of,.lwo o/'rniipl InTMs if o Sl,slstl( s, and 'oiducioi 'ops
India (*\(-i I)(11h1 ofI 1980(),(lillolleltP1lli(alloll 


d fo 

dIls'd 1-\1li i , ov. h I, hidv IU'.. [ibth 21 ,hlov. ll-'' ., otIigi'. 1 (lo i) ,it'.I lh1', I iv0 'II%d 

'h I s'- lllhl. " toi IiI ol I sll% l opI i IIsv l)llllNl I lie ao'lo- i ld 11 hN 'Issuilliog 1d lo' 

"Ini's,, hill's il ii 1rllh.'s/c iilslllllpi ll e ed (lii I hm'le22 ,mid 23 I hiiis lhli' r'lls' io lIl' pIrls if ( rop 

'tl I ('1111 l'), 'oi I 11 lh 

pilt',
, 

(it t ti h iolml \plm g'11 l eI \v ri [ls lliu In tie' ioII' 'S. llI ,od i lh s(itnth'i hll ie d h (Io\ (l [h I. , 
thss u, lhi' Iiil', c l l lkI ( t'vd li ltw"tl \s'\ 

1'l uhI i it uuilllpu ,l.iiiIll ,lop i h1'1111 t i ' ii ith isl'.11.'s llli itlioll 	 0 1i tw ' l sl liitussh l n11O Also il~uludes 
hl 11- 11 ol( llp lo1111oi111 1 l lt h of[ m e'l " O,% I ll, mio ' ll ql II. ll.-d IOrthe' hd1lh' lh1,11 t\ . (."( d11]( xlliil'(it ( ove~ragi, 

III the sIlt,'\ 

kilogrmns pIr't 'rlii/.l h('(tmc', iluotl 25 jowvr, l3.ljrtl t.Irh('y, ,mid r1(i3litining crops,. 
pieI(,l of Itl tol (tlopped (Irv. ,v1t(Id h I homv'er, ,m i tile ret.iinitlg crops, veg '­
fertili/e'd. inslt',1 ofi 29 I'rc'tN,. 1bt(ls ,l1d fruits suh IS I lIdlds would hei' 

lBi'(,us' III (t3\,', o',.r'stiml,3ch 11,3l t<or)' 1h,11150 )('r('et %.l3('',trv 110-;1 of the 

l(,rtili,.3'r i(31t1jiI 3les illI976 77. otlhers tess 20hs lh1w w.ould In, 11h11 lper(et. 
following (its 113i(iI i-, h,il 3I3 lh'o 'slttIIllis Aver,lgl rifl's of rplli(,llion wer, more, 

for lhml N1',r (; ('it3tltstlogh t"-,IIIIt',llot, most 3 1() ." th kilogrm.1s llcr]1(''I.t(' ()3t f'rtili/'(i 

(rolps dilf 1r 3'. ii ,n-( 55,1, e.1lh' 33thi' M(3551in". S 3 M, illpot, (ii'5, 3 hilies, sugIrm 
Iot li11'i (Il17 I i-, '. ,Iii, i 1h I, di l (31 . h (' (' lly1 ( l ) 	 , to o,( ,Ili( (3OlllllO 

the ( rp ,ite,i Iem t-I,, -, mn ,~llhtl 5o) tertili/i-d ilihmi ollicr (rtops. Illough mlih 

pJ-i'r ot Iot 1 1)t, . lig ,t '11c. 3331llii'l.. 1( (11 31t1s1331It's5 11hl1 2 ])er(A lI3I of I3'SMqt 1< 
h]llics, ,11)1! 1()1),t 1( 2o -50 ( '-1 ( 'I1 lt (o)lllll'r'. lol,il (r()pp] d irethi. NextI w ere 

til', , lh i/ , .( 1,3. 1l , '. ,333( 13 i3l,t(lt,, 5Ili3 M5ill i ,(,rig(,', t ( l) l i3 1 331 rigi 

gtlo l11l33lls: 11(1 It s' I 1131 20 pIm ti torf'I iilh's f 70-8IIkilog s,sl rl3hir'. Avvr.ge 

.14 
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Table 26-	 Percentage of area Fertilized and average rates of application by crop,
1975/76 and 1976/77 

Average Hate oflertillierCrol Arei Iertilized Applicltion ,:,Fertilizied Area 
Crop I175/76 


FII grilll 
Rif1) 
 4.19 

W III 
 55 1t5 

lOw',I! 
 19.311 

BIlIlhl 
 10 35 

Mit' 33 21 

Ragi 39.O01 

IIlh"'.' 32 02 

Nongl.11 food 
Stig.rcllo 6514 

Potatl's 50.115 

1 11 1 { ' 12 1 1 .6 O 

Clhillies 
 09.39) 

("1}|f1ll 
 4.1.40 

h1111v 	 3() SO ' 

(o 	 114.I(9 4.13 

AloIv. (lop-
 .11,33 

1?'Illhllllllg
I ropls II140 


All c jIf s 29 39) 


IlIII" S 	 S ,ll,%llCl' IIIN,1Illslh 

1)(11h1, h(lobvit 3l;llA1~l l,1978q 

%i' I ll ll . 1111111 brlo , ',,
1 , (111ll 11 Ill 

',l' Iv Iri I 'S.I 13 ,Ii' Ikl gr1m II
bvm vI 
 III1sofl 

Ilhe oth{'I' sv i cl(ps (.-.x
e ~ lil (57 
kil i crU s),h (illIll ]{l) ll m . , n M ie, ,,i, l',ll,i , 


Ivi-'lili/ed
10 ,df"N"1till' II1I ,'1,1'the'.,l. t
Illt! I ,'ll(m1 t '& )higlhef. 1he' 
p',llwl( ,+ 

,ll 1i-,1ki
l l otI((l, -,r l, -11 . IIi,, "lil,-
gf-," fll,I}}+.+i 11\l l,11 ' oil h-'lilli/ed{ 
dl", dll( l~ l~ I (wlo timpllioni ide~b r it(e 

t 'lIiM} 1ll"il l i ff llIhtil ' mi .\ l)11111 

Fertii~zer Use by 
Categories of'Crop Area! 

.AIR me-,tnp}]oB jidfI ..it, N( o ., , 111ll )"lu,on 
l~
[)!ll('ll( d 	,1m vIl t] I'ill/(.41 ,ll1(1 

(m11'{)11 / ( ,u ,Itlll(Il 
[(l't fo u ('l d 

ed~ni -I ,(w I itlp", 
1H ('+ 11lg.1' (Il mlllk, ilhl 


h igl h I IIdlllp i 1111 {)\1'(I ilil'-+ (det'
m X ' 

'lIkl)Ildw", .1-1,'M I,',IA IlYI', +
lV ). itm 

1971/77 1975/76 P976/77 

OkilgorIIIII' Ivlt Ill' 1' 

.1-12 I1 
 711
 
55.09 78 
 73
 
I7.32 52 
 57
 
1.411 31 
 31)


36 SI1 45 43
 
30.10 53 71
)

11 i1 23 17
 

(l.70 I1) 146
 
73.32 302 
 294
3 112 10 4 9 3 3
 
117.4-1 227 169
 

42.31 I15 
 115
 
311.55 S0 411
 

96 If(1 )2 117
 
410,115 77 75
 

).97 112 
 112
 

211.611 
 78 710
 

n}llll 11
Id o l 1 Applied II ll)lli 1 7''
v( 11 N, 

ipl Ilill i ' ,11 i SI l. ll r,PIIIl/1) I IllIl( i .' 

',d soiwn with r(l'ili}l11 v ri lies
 
(IA-TV}. uiitri,led m n with high­.,it sowll 

N',ihlirldl,l' 	til 111.}1,, 11ili lS igll lVg'&

111(1tii , ll d ,iTVd Sowv i w\ilhitr~idilio)n,il 

l' (U1A-IA). 1111'.()ffi hf 'IiI 'ie1st,d 	 u'ro1 sownviillhllirls (}It i,li 


Ihv ]ou()l alv l( s 110 HI) dIVdil'Ile{. ('()Il­
.
svquvnI{' III,N AIIR sutV(,T filtldin s In.{ Itl+.('(] 

w ith 1lh 'l i llli.'.lk i()IfI ' " l,11i ',),,Sown 

ilhl)hl 

f"Ich of IIifo)tirll( )r(p 

wil1 1 1 II'l to ('slil , ll t11il') 1 11. ill
 

i (-, 18 "Ildle]Ivsv4
Iw~l'l" ihi (l 	 ol''Ow)Ih( lli J nl."- t' of1
 

flip stlfkc fillflilfig+. HI ,.i m pIIi fII lo IICot(,
isllwn(,{ 	dhv s~like\ l%,Isnotl dh'igmd to}
 
'ltl. (1' co'r(,11(Mh
ilifllo{ll o}f N' 
I]IPII(hov f dicgII( i,- H' c."fillhm hcs of I()h1l 
,1(,M V. M lW.ith (.I'l'l1'(11 Illflip fo)llf"(,l
 
gol'l'ep(P I
b\{I 'll .111c111 i'11 k,\%II'ilI l u(Sill'­
k.f,1ildililg' h\ Shift.' on1 ille 
(' 1icllgc,of1l 
II(M] l ', rif~ili/e'd '1dil,1%(11,1,[11I'llfs ill 
(',1(11 ( dll'g() l o 1 .1Ivilli{ (}IlstiIIm m(l ('()Il" 
,llnnqpli{jllolihlb (.,,Igo l I<)Il( ol)iIIIy
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sown, according to irrigation availability andTable 27-	 Distribution of total area 
type of variety, selected crops, 1975/76 and 1976/77 

Crop Year 

i(, '175 76( 
1170 7 

I 1475 71, 
197h 77 
175 71, 
'17 77 
975 76 

I971 77 
Mdi1 '1750 

11.h6 

76 
'176 77 

Sugarae '175 76 
976 77 

(ollOll 1175 71 
117, 77 

IlI 
1976 77 

(;rlr ltllS 1975 710 

All(mll '175 70 
,II1\e 1t7, 77 

' 

Sol c SIt, i , ed I~l (ikhi 

IA- UA.
 
IV
IA.IV IIY&IV hA-IV IA [A IIY&IVIIY& IV 

(1o'l( 

464 536 22.9 77.12011 25.6 2 I 515 

21 11 25 2 I1' 511 4710 53.1 237 76.3
 

2 it 2, 71 3 211.7 5112 49.11 

3 - 2211 746 25.4 52.1) 4.1)0 
.17 25 ­
-4); 6 26(1 

13.7 I111 119.2I f, 107 "7I 711 5 811 3 


36 Io0 
 1.14 77 1 14.5 115.5 12.11 Il.0 

21 1 711 612 31.1 19.1) 177 112.3') 
63 .04 667 606 83.46 1 33.3 

)2 371 .1. 47.1 41i1)0 521) 15 1 14.9 

1I' 3' 7 5)3 4-1, I 511.1, 494 16 2 113.11 

-115 

lHIS 23 i 

H I I ,113 11,7 434 56 

6 5 3 5.') 11.11 11,2 -1).5 511.5.142 .4-4 
21 7 11 11 I5 ) "14 32.7 17,3 37.6 62.4
 

21 7 II 3 14 3 52.7 33 0 6711 361 1,4.
 
1152 5(0 ('1. )
21 12 11 3o) 112.2 14.11 

I 1) 1 4 17 11111 17 3 1127 26 97.4 

45 3 54 7 2710 73 ).225 22 .45 51 2 

23 ) 23 5 414 .111.5 47.2 5211 2111 72.11
 

In'NlIon d Ito, 	 I ] pplid I onmi(lRql *'I e1rliliwrIIlh d SluIIid' .'yti;o al(h,. 	 ."]
llof . r it pkhiloillll,ifte ,rl'eI V+t, ill I'hlI r I197570)anldI197077." Nvl,% D llel 1wl r 19781 

, 
 [)it((hif of1lhonomi 

Shalim+ ,li'+ /.Irea windlPpodid, flo olhnnutpl (' p11if t No\ [(lilhi trolhcro, 1I 
11114 .1111 flol in,ll+ 	 s anld{mimec~~ghl. 	1h1,Ini .'Nd ll of grict 

Co', P blications,"l.sttmatv 


I l111) 

Note I. iArl"llhd a , 11\ i 1uiuuu.uII h igh Iliug.1u,1dIIirm\ed ,, tIr'iv, IV lh,111li hllI~ S V 
u,f illl'	 ''+ 

, flel
th[II lou (aw l~g lv dIT( [o1 %111 1 h 

C'ool( ,ullll N(:AI R m,\v 11,llg, Oilt(11'4111ht11t11O I,lo ) ,irV'I diflhervll
1off]1I'll sql",ll( oi [lit, m lh. "lm,1%11 11 lh ' lll Tlops III 

,lllo(llg (th- Ioor t,(.1 rgom. Ill 
mcI- %lll h1.11 ,I rl,Sh l t ,1"taleto1c"II. M.hll il libullollof t l ,1 

iTll 

hdiill-lndial , li w i thl oIlll( 


11 ( rop 	 111 ll)dl+V,I %%n1 w~lh (',1( l+ I ll lh o ' ll 

aS a,,\hrit,). Ifl(. i gilt('tops ire rice, wheatl,. 
joWli, ]hljrI, llhli/V. StlIg,111"i,', c1f)in, '11(11 
grou11 hn0t1-,. ,I1('1Imled folr a1b11111ut'Il, 	 65 
lrlel (11of lhc c1(milr,'s tot,l cr1pp'd lirea 

(1H( otlrthan 8) Fprelt of 1he 'stiillh1t))d 

- vferili.er (i1ns1Irtlli(1n1. I l11hs 27 30 show,
the1 results 	of Ili, I ,f(ullmio)ns, 

Neilh1 r1 tdislrilhi1 of totf(,l crop 

,114,1 ,111oig thw lour uIIgllori-, nor the 

frcenlitlges If I lop , rlelIili/Id ill ct(hl 
,-,legory (illern i litl,,. l',rs,1OvIr1( 
l~ the sIir\'s s. I1,tll l ,\twg rates ()II 

1 from I knowmn Source'+7,hcrtilh/ed lt1,,1in iI dll 1 fill])(M1',lltI1,d ()h]]1,11'U 

his c1illhl 1w Ilt+ main reason why tile 
survey hliningsdo not reflect growth illtotal 
fertilizer c1ons1mn)tiOln from 1975/76 to 

1976/77. 
If'l)erceftfl.ges of crop arel irrigated ill 

,Fble27 are 	c siiltently highliir thwn those 
Sho~wn ill the,offic:il st'listi1,cs. This could 

he d1e t11 th, dillfrect ill d1finition. ihe 

'licial .st,llistics reIlte t1 ,irlel ,iCtlllly 

trrigaltvd, whlereas tfh)NCAEIR Surveys If1ine 
irrigaIleI 1r01S ,IS",1r(',1 I l,irterwlich 

,l'\fls to) irrigte during thle year with
 

1111w'Aere I).v,,r in 197677 Hiat illSilUli1,

197"', 76. lhirllr. Il,' ltrger disrlpaiii, 

])eW.\('ldIll) ) illii d 11111 1 1,(l'l1l lfer-t)1,1l 

tiliztr ( 1,onsl tuntIl in 19)75,70 wais )r111),lt,
(Iul(,to o<verestitniliion of rates of ,al1li(11lollt 

hill wvi(l Ilighl dilfer from the ,rei lie 
,y(lualy irrigales. 2 1 (il the otlIer hal)!, the 

lfli i,lf St,ltiStics ofI Ire, loverel o lyfly 

higl-yieldlig v,nieelis are consisl(,rt1'y higher
thaii the,survv, e'stinwivsclof rea c+overed by 

h.11rt'rilre ndStudv lInal Repoit %.llI iNf+,lhvlhiN( AI.R." '+,ll<oltm]I 	 l(1t1il<l.\lwd I ,,ollmm lwwh, t, lb+,tn 

I.'111. 1) 123 
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Table 28- Percentage of area fertilized, according to irrigation availability and type 
of variety, selected crops, 1975/76 and 1976/77 

IA . UA. 
Crop ear Y&IV AIA. V IIY&IV UA-IV IA UA ItY&IV TV All 

(peruent) 

Rice 1975/76 [1157 511.1 71 6 20,7 70.5 22.8 84.5 33.1 44.9 
:1976/77 114.9 616 ) 63.1 190 72.4 20.6 13.1 33.1 44.9 

Wheat 1975/7 1131 56.11 194 8.8 74.3 9.7 79.A 31.7 55.8 
:976/77 11.4 494 19.4 9.1 70.2 O'5 77.3 30.9 55.1 

Jowr 1975/76 112.9 361 62.1 1O.3 46.9 15.1 67.9 13.5 19.4 

ar1975/76 
1976/77 71 4 

45. 
33.2 
IO.5 

61.1 
35.3 

7.6 
11.2 

42.7 
21.6 

13.(1 
14.) 

61.5 
40.11 

10.8 
11.1 

17.3 
16.4 

1976/77 30.2 13.6 21.5 64 18.7 7.3 26.9 7.7 11.5 
Maize 1975/76 "" S 6.6 45.5 10.2 54.5 13.6 63.7 27.8 33.2 

Stigdrcdo , 
1976/77 
1975/76 

I116.1 
82.3 

45.4 
6111 

61.5 
34 5 1 

1211 
04 

546 
69.9 

18.0 
25.0 

78.1 
76.7 

28.5 
56.3 

36.5 
65.1 

1976/77 82.4 65.9 52(0 11111 74.1 34.5 79.1 60.4 69.7 
tolltol 197 5'76 1i.7 52.3 66.0 17.4 76.4 2114 79.1 23.5 44.5 

1976/77 15.2 51.1 76.) 13.5 73.6 27.1 81.9 20.1 42.4 
Grounduits I175/76 71. 2 5.1 1 51.7 29.3 57.4 30.1 62.3 32.7 34.1 

1976.77 52.8 531 611.4 34.7 53.0 35.4 63.11 37.8 311.6 

All (Tiop, 
ahm ,4. 

1975,76 
)70,77 

1127 
if1 2 

52 . 
S1.9 

51.0 
53.3 

16. 
15.7 

67.4 
66.6 

1().( 
11111 

77.9 
76.11 

27.9 
27.6 

41.4 
41.3 

Sotur(I, 	 D ri l d Iiol lIhhv 2; ,id lih, 111NIllnlll I oul 1 I liof l i oi111i iu t ste,iri h. "Itrlil',ter lit'lllt 
Siuidl 5uir t. IS ,1, lit O Ilitl ul I , ou h't I19l('r,millpil'p1)175 76 .muul l970 77,' Nvu%lIili, (cloir 
1l78, (MI llc ghidld ) 

Nfolit' 	 A i led lt.I I!. i milti hi 1utuV giulIvlhut littr d imi l ut' illil, IV r w lil io, i 
Ille est,,illh'lles; of io.IIII ill) vlih1 lop , louh r (melg'oriv's ])hSWilNC lhidt- fo lt) ,111 27 ,arello)l,11 m(VtX ( IIill 

ll I (if ( top
[,Ilillli'l till 1)(',r(v,g ,

ll 1 iw ', o;,Il v,.ith 0-,1( 11 1nrillI .., fl-ltili/ld inl Owefoutr It.v1,-gries, 

Uwed M.-ilt 11I m fli. lllig'. h, lohll ( , 111,1'(vilI ge, 
I m,I Irt ii/vdII i v It',I ,mhgor to 

t>,I 	 %, 

h(oth igigIt-,yie(liiig ,Ind imp,rOved vmrieli(,s. yie]i(ing and improvedf V,rielies t1han ill area 
This is Irtie for survey yels ind (uot varieties, whether or noto1 1111er tramlilion,li 
e,h cereal shown ill the tlhies, I-or in(st(nce,, tit( , w,Is irrigated. Finally, in none of the 
according to ti(e official slilisli(s, 31-35 ',itegories for ,any (rop was till entire area 
percent of ,lCd (Inder ri(ce \,s (overed by (f'rliliz(d'(. In fcIl , even hy 1976/77 less than 
llig1l-rieihill .Irieties ,loii'. 1)11 Ils' S",l(u'veyt' (i(' folrth (1i tll ' irrigat(,'I ar(i u1(der any of 
shows lh,l oIly 23-24 pelrcent ()I the ae,, the eigh (rols wts fertili/ed, aid less than 
was under hiih-,i(,liig and imlproived\,ini- ()1,tlhird (f tie irriptlilar(1,111r ll eight 
(lies. This si tht1I l ( osilg- I t th.(ftts 'l (h)I rlolw,1s ['iliglst 
possibleI)v(stilitiol Io iriptl d iry itA th , (iv(Itlirigll'(i ,nl liumti vrear­it 
thIe surv(,ys til Ow (,sli m( \ (-to (irtililiy (ilsif,(a trei is liv (lt('g(i rii. s '1, AlSi sr(consumpllio|n s o,'lls(,t hit thw undher- e'xp(e(te('kI leh 29). l-or ill c:ropls ex'ept 

P1,sti0(1 	 tio fI l h ,Irc', (oi.rt,( lI high- SiI('IW('l( . t1'w lh giIh .'str as Ille Illyie]lding (Ind improlvi-d %.(i(itiies. c:atl'gor IA-IIY& IV. mid h(c l(owest ill tUA­
T(ihh, 28 gf,[Wrdll,, I o lirnfls ,.v ml ()f( TV. ()If illost of I l crops l)S.I:t l ,t(, oil 

w.ould e~(,,1,l 1 hcw lughic" pe(r( (,nt1.1g( of irriate,( ,irv',i we'r(e 50-1I i-c('(nt higher 

arop irvi l'rili/e, ii ,i s fi Ilwh l lgli r IA- Il-lV.oi11 ti iiri te iri it Ill va i(,l
I IY& I. ,m l the hl,,owest ill UA.-, IV.Si u'rh, I ul,issific ion is disr( rh,. Ilh diff(eren:e~s[fllll high(cr pe(rc,,onta( ()I ur(op ire',i ;,,,is l(,w (,(,nl O1w( two'( (cl(,g ri(,s of vrci(,lis o1il 
fe~rtilized( ill irripthe l irv'i (Irrsl)w( liv(, of irripw(,( area were snm,11l(r. F(or ewmp1le, 
Varieties) il~mi iii tunirrig,,1(d ,ire,&| l. r (, Ic'l nil(s for rio(,, whea , mid~ (ollOll oil1 IA ­
of I11(iv1gh ( (ips ill h(th Owist p,1(ruc lif 

-
MIIVI. were 35 -60 perr('t lihiler thwn oil 

tige fertilize ( ,si highr ilir(,,l 111hd r higeh- IA-TV'%. O)n j(o,ir flhl,' wv(r, (only 20-25 
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Table 29-Average rates of application on fertilized area, according to irrigation 
and 1976/77availability and type of variety, selected crops, 1975/76 

Crop Year 
IA-

IIY&IV IA- IV 
UA­

IIY&IV LJA-IV IA UA IIY&IV Iv All 

(kilgiam-i of nututwt lthr ilt ed h itar) 

Rice 

Whe',l 

jovar 

I1,u1ra 

Maie 

SugrC.'ll;e 

Cation1 

G(rottidliis 

All crops 
,lhoe 

197576 
197677 

1975/76 
1976/77 
175/76 
1976,77 
19S/76 
176/77 

1975.17 
1976/77 
1975/76 
1970/77 
1975,76 
1976'77 
197576 
1970 77 
1975.70 
1976,77 

II0 
1I 
fill 
III 
111 
i10 
42 
410 
5 
44 

152 
142 
II I 
() 
I0I) 
163 
9'9 
92 

74 
75 
511 
54 
67 
641 
28 
481 
411 
50 

174 
104 
67 
71 
S3 
S9 
73 
73 

72 
50 
51 
17 
S57 
64 
32 
33 
31 
30 
63 
47 
79 
117 
41 
53 
63 
0t4 

44 
43 
32 
211 
31 
37 
24 
32 
30 
29 
95 
67 
49 
56 
29 
32 
31 
39 

94 
IN1 
ill 
71 
73 
71 
38 
44 
49 
411 

163 
152 
11 
92 
511 
64 
119 
114 

47 
45 
36 
33 
41 
5) 
27 
32 
30 
30 
74 
53 
65 
75 
30 
32 
44 
45 

107 
()11 
f11 
I11 
06 
69 
31 
311 
46 
40 
148 
135 
100 
95 
61 
115 
95 
11) 

01 
63 
54 
51 
43 
47 
25 
39 
44 
45 

171 
160 
56 
63 
34 
311 
59 
611 

i11 
78 
78 
73 
52 
57 
31 
39 
45 
43 

159 
146 
85 
1S 
37 
40 
77 
75 

tlli 27 ,11d (,iali N, it ti latl t .,'tlruh.I ltl.vl I'lel' ill { Il()1Applie'd ! )IiIalnI "lertiliset [)illedtlsallr0. 
w Illhi.S l( kI l l 11'till i and 1970 77,"N , stt l-tla no lli tt t I( t rl lSi letd (talp.197570 

I'lltl o)lp*() I()( 10 11-r 19)781 I 

1tprt[m t1,tliLtia lhNol"s IA irrigaldtt t a. I l alilgtit-d nat. IIY, IV ighigh.\ t-l iigt llot d \,lt l-s. IV 
, 


I lllv l ,(11.d %itV., hl (flip) Il11 1 fI juil ( altegonli-' , l4,Mit', m 1'hit kildh 27 ,awlulsedII he (-,,.I tlIf ' ",1, , l111 4-.( 

o ltdge'(if(lop m,i, llelilihied sindi\(-r',igq(- rles i1lll l}" h\ h,(lt 
Id' -, (;I , l eill ill ('1( ,ml(glr 

MilllN('.IA Rtd,M,I"t ,11olll 
a'I ,vetlage oo]il i l /,d ,11c,]em,( ,1l,'g',of' to) Ow,11,' ll-ondi.1a l oli( 


ill (omlmire(, toitior(e thmn 50 percent for the
[lereeilt higher. Ail ()ill)hairi mid ln,1iz 
1976/77 the ralvs on IA- %V,r,ltlrginall olher three c(ategories.
 

higher thm111 1i Amotng individtl, crops, Tahle30 shows
IA- IIY&l'V. 
hslehre of IA-I IY& IV wasas highas8OIinall, Tlle 30 shws 11111 or Ihle eight thatli( 

l s timt ll Jierlell for wheal lone. Ahout hilf of total
Crops,. ilotl 57 [ iriulil ofl 1t11,i 
was () IA-I I'u IV lhislilit; ( ry ail( ilii I d tcriilizer cntsultlilioli for rice. (ollo, ,Mi)d 

i f llh 1111,11 ii ,Wl) iliacaiw wa i hisumiaegory. 'Ihe. share of
lit ,ilhioul 23 [poui 
wilh 1l11 eighl Ii)ls N(e\l in) lliipiirlimu(V ih rtliiiiiliiig f uir rlls was 111(Ih less. For 

r(,4l1l I(otl ll (,ops ' lepl lea llui (i()ollo i, Iore
5,,15I.\-IV ' l ii litll 211 tmi of 

th,li411 per<iell (if m'lisl liioli(illi ,.5 illfrl'ili/er i iiiislltlli(ill (inl 23 pv((ii llof 
1i 11, th1wd )I ll i)i l Iel ()n OOiIs. ultI i -b ib lf-gi-'r , l.\ l iii 11,01I ii s. iil~er iwf 

lil.5 ut)n iltlirtuu (-illlil l (ll fe1rlili l id c,+lllii he ,1 ullir-rigl2,il
lwernl'((-Illl t Iofi i llll .>,re',illll Itit Il <,<hililiihilli ull I'ld,p 'illirrlill 'lilid d(

01 I[wlal im p r 1h1w 

i
ht l llillgl,ill v lr fIt (e
(roll". ill 11,11i tsl tlii.)' I l 1I(- hi ,1uti uu, lil ,\ 

i's ill wrli Il lei s ito low 
i/er , 14 I s(gll ( l (oi illj liull I l is 2l1 aihe 

1is[lis 

IIIn is-> ptiill 'i 111dilw h(w,i.)11ll ,,,llm l I ( I .ie-d
) Iiii/,'r<(oni mtioi ni ()IiI ce

o)il.! -.I Y, IV\ .\ hitI lli willl, l 

d ll~i ~ll 1111.shlil' ill m-ellh~il hailfo I lh(-rml, ,iw(,imiid ,ihotitii)(r~~ll 1,,. hml'-,. m 

lh ,wi ,, I,ltillirriptedl.i l ,11'(,,iW 
ll0lil/!11I1lili 0i 1 ,i illi h,1ill O w I1ii ~l i lll of 

Ow nishdW lrl l lch rllhi/H( ( lililllpliollkI ('-,il iir\ hilll 

1)il (-iI. Ikill 2H1 1h1~,lh 1',1,1i- %\vwrl, ibm1i,1111e It(11 '~ 
fo.l t,'lilll ,l1111 \ ,,,)( ikl I10 i ll 

I) (1, ,llid2 Iw cillI11wi 

ii/,ri]\ 1m iilim ()I le'lill rw''lw'l IM 1 . 

0 -1ris(ill Owl<( ,'ll"\ (,Ib)mili 
1hic,Ili1111il( ol ,1111 

I - I HI l'l('lil) 1,ihles 2H1 mlidl 2) '] ,hi ltits is ni ly~l-
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Table 30- Distribution of total fertilizer consumption, according to irrigation 
availability and type of variety, selected crops, 1975/76 and 1976/77 

Estillated 
IA, LA- falI 

Crop Yvar IIY8IV IA.[V IIY&IV UA-IV IA [IA IIY&IV IV ColstlIlll)ion 

(p'rfntl) (I .000 toils 
ofJnutri(nisl) 

Rice 1975/7 54.1 30. 29 12.9 114 2 15.11 570 43.0 1.424 

Whlwa 
1970,77 
19175/76 

53.1) 
79.( 

33 2 
17 I1 

19 
00 

119 
1.7 

(1 2 
97 11 

1313 
2.3 

54.9 
110.5 

45. 1 
19.5 

1.331 
1187 

1976:77 110,3 17.5 .11 1..I 97.11 2.2 I1.1 18.9 1137 
.lowai 19(75/70 20.3 2614 27 9 25-1 40.7 53.3 4112 51 .11 119 

1976/77 21.10 23.4 33.6 22.0 44.4 55.6 546 .15.4 I5 
'i(ira1975 76 37 1 124 17.7 3211 49 5 1.5 5.11 45.2 311 

M, 
1976/77 
1975.7) 

21.2 
252 

337 
60.4 

100 
4.6 

28.1 
9(I 

611) 
HI5.0 

311.1 
14.4 

311.2 
2911 

6i1 
70(2 

31 
72 

Suatr, 
1976 77 
1975,76) 

26 2 
6-102 

57 2 
IP) 

6 2 
I ! 

101) 
0 It 

113.4 
)I I 

10.6 
1.9 

32.4 
473 

67.6 
52.7 

79 
278 

Coton 
1970 77 
'975.70 

50,7 
56 5 

17 3 
10 3 

1 3 
21 7 

) 7 ()It 0 
115 1))01i 

2.0 
33 2 

52 0 
711.2 

.lit 
21.81 

2111 
253 

117. 77 51 1 I1.1 2065 11 3 622 17711 773 22.7 225 
GI)Illtl1l(ill Is 19'17 10I5 21 .I 5 0 55 h 39. 0 (6 15 ( 115.0 71 

1970,677 501 335 39 710 311( 11.5 It) (I 1 117 
All ('r(,J)s 

'I)vi 1((75 76 57H1 27 3 4(1 I( I 185.1 W.) ,2 37 .) 3,132 
1176 77 5111 "(1I .1.lI (96 H156 .4l-1 I h 31.1 2,983 

So)i, (-	 I)( l 'ou.I (l ill I. 2 -21 ,'w,I 1u uu, ofo\ ()Ahl,o ibl . 1111g otllo, I) (-tortll of I o ol(Is(',I
SIllls-I I( ", I slO( tv. of/ I,',', l i roldutlon l,'/Inn tlw, r i i n ndmi N,,,Is ) i(N (nollll()lf- (11I'rlil1iloll,. 

Nowh 	 I'% ilLt,< , +a I" n11')'( , ( , 1%NI high irling.II(ll nl ( .(1 l ,lii'led, IV Iril ll)lhll 
'1(1) II , 

hvu(,itise o ()Ifle(r'n((,sill ilh(' (lilttsio)n of i('ti(e'- has long hbe(ln recogiliz(d. IHowve(r, 
[(vrlili/(er ww( oil irlip~ted'( 1 the' 1),iltrn p)oints to)f(ilizer uise oil,lll[11irriple,( imiv, 

,lrv,is rthr f11,i1) l((,U(ts ()I (lille'reml in high-yil(Ming v,1i('tie's grown oil unir)ig,lte(I 

the,r't(es o()1l )li(,HItio . It is "ig ifii(,ult Ih~llt ,X ,,&S.Th(C signifi(',1 c, o l lifs (:,u lot be(4dliffusionl oft lrili/o'r li-;e \, li h,,knmlll' ()v(erc'ilhasimd'( since(unirrigpt(d are'as will 
high,,i- ()it UA-IIAIV In,ml onl [UA- IV Il(()onlilnul to ,wc'itilul f)r itor( thwn hi,il of' 
(',1('1() thee(ightc ps l Irh((l:-; ()llilel('llh'lhlilf ]lndidl' Iohl~l cultlivl(Ihd lan for mah,' years: 

l)etwee(ll ilrigp ti()n ,fild le'rlili/v'r 'Is x(cll &', Io co()llie. 
nrripqltiolehrtilii/'r, wd( higlh- ie'ldijg vat­
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5 
CHANGES IN FERTILIZER CONSUMPTION PROFILES
 

Although fertilizer consumption profiles 
for different years cannot he compared with 
statistical precision, certain broad conclu-
sions are inescalpable. The estimates used in 
tile following discussion are meant as orders 
of moagnitude. 

Shares of Crops in 
Shares of Crplinr UMore
Growth of Fertilizer Use 

Until the mid-1940s, fertilizer use was 
confined to plantation crops, rice, and 
stgarcane. By the inid- 1950s, however, vir-
tually all crops had some share in total fer-
tilizer consumlption. Since lhe i, Food crops 
such as foodgrains, stgarcane., condiments 
andI spices, vegetables, an d fruits have 
dominated consumption. Their share rose 
from ahout 70 percent in 1955/56 to miore 
than 8t l)ercent Icy 1976/77 and accomiuteld 
for more thae four fifths ol tIl growth in the 
total from about 100,000 tolls to 3.4 million 
tons. 

Among Food crops, in 1955/56 the share 

of foodgrains in total f(rtiliz(rcomnsutmiltion 
wabs aout 45 jerc(tnt imd that (ifother food 
crops albout 25 plr(cnt. By 1976/77 the 
share of the former rose to ahout 70 lercenct 

anld [hat of the latter fell to about 12 percent . 

Foodgrains held a relatively low share in 
1955/56 be.cause fertilizer use on loodgrains 
other than rice hald only recently legun. 
Their share in otal] consumption was less 
than I0 perc((t-l. although more than hall of 
the cottniry's red as sown with them. 
Throughout the period 1955/56- 1976/77, 
about 85 per (cltof tIe lertilizer contisittl)-
tioni oil foodgrdcins %,soil rice and wh',t , 

, ( lor less than half of 
the toctal ar('d SOwnl with fooclgraills 

Rice had the highest share-cf total fhrtil-
izer c'oIstll]ptiotl aiccong (rolls tlhrouglmout 

the period (37 perudnt in I955, 56, 31 Iciventl 

ill 	 197071, and 35 'rcent in 1970677). 
Alot one third colthe itcc rctnlc in ,tItl 
fertilizer constmplioc l'cmen 1955,56 md 
1976,77 wcs cucto imcrascd use cci rice. 

Oil Ille lher Iuld wfluat cotlsumiIed only 3 

though lhvc' lciountccd 

percent of fertilizer in the mid-1950s. This 
increased to about 17 percent by 1970/71 
anld to 22 )ercent Iy 1976/77. By 1970/71 
wheat ranked next to rice in fertilizer con­
sumnption. Between 1955/56 and 1976/77 it 
contributed aout 22 percent to the increment 
in India's total use. Thus about 55 percent of 
the growth in total fertilizer consumption 
was due to increased use on rice and wheat. 

area was sown with other foodgrains 
than with rice and wheat but other food­
grains received less than 5 percent of the 
total fertilizer in 1955/56. Their share rose 
to ahout 10 percent by 1976/77 but was still 
less than one fifth the combined share of 
rice and wheat. Thus, even though fertilizer 
use ol these crops had begun by the early 
1950s, and they accounted for about 40 
percent of India's gross sown area, they 
contributed only about 10 percent of tile 
growt h ill total consumption Ietween 1955/ 
56 	 and 1976/77. 

Since the early 1950s the time series of 
fertilizer consutlion on all foodgrains 
taken together has risen more rapidly than 
that of' total fertilizer consumption. Con­

rapidlysumltion oil wheat rose far more 
than consumption on all foodgrains, and 
constumption on rice increased at about the 
same rale as tile total. This implies that to 

estimlate Fertilizer's contribution to the growth 

in Indiafs foodgrain production, it is crucial 
to distinguish between foodgrains, and to 
avoid tile conventlionll assumptionlthat the 
proportion of lotal fertilizer being used on 
loodgrains is fixed. 

lertilizer use in India began oi the plan­
tations but their share in total conusumption 
dropped from about 25 percent icc the early 
1950s to albout 6 per(cent ill the mid- I970s. 

thus they contrilbuted only albout 5 lerctent 
of the(, ilcrelletct ill total 'o( imSuptiOn. This 
is not surprising because these crops ,,­
couit for less than I percent of total ctilti­

vtl area. 
The share of ongrain food crops (for 

exmcple, sugarcame. potates, chillies) in 
tctal fertilizer consumption was about 25 
percent in 1955/56 despite a share of less 

thtan 5 percent in total sown area. This was 
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lue to early fertilizer use on sugarcane in 
thei 930s, high responses of these crops to 
fertilizer ipplicaion, and their being cash 
crops. By 1976/77 the sham of these crops 
also declined tO litout 12 peicent. Thus Ihey 
contributed bolit II percelnt to the incre-
ilet ill tot,l fertilizer ('onStil/litiol ieteeii 
1955/56 and 1976/77. 

Aliong tl nofo(d (')s, ('oltoll, jille, 
oilseeds, ind tobacco hid ibout a 12 percent 
share ill toll sown ar(a, more than twice 
that of Ile nolgraili food crops. Their share 
ill totll consuimlption in 1955':)6 was less 
than 5 l)ercent, hit it increased to II 
liert'ent by 1976/77. Most of th(, increase 
wis die to growth ill fertilizer ('onsuml)tion 
ol titon m(l grO(hlmllts, I),lrticularly af'tr 
the late I960s. 

The pattern of ('linges in fertilizer coin-
sunllitOli\ (Orops %is lue iiinly to clihages 
in the lroportions of area fertilized, and 
rates oif allication onl fertilized area. Changes 
ini area sown were less ilnliorllt, 

Diffusion of FertilizerUse by Crop 

'TI' fertilize(l prtiliortion tf total ar(,a 
sown with (ereals illreasid fronl 5 p'r'tnt 
ill ! 953/54 toi 26 per'ent by 1970'7 1 ind to 
37 per('entli, 1)76 77. 

Fertilizi use oonl iv lpgin ill the IN)30s 

perceiit: liajra, 12 percent; and other cereals, 
millets, and pilses, less than 5 percent. 

l:or the country as a whole, no figures on 
the fertilized proportion of the areai sown 
with nonfoodgrain crops are avaiIlhe for 
the erlyi period. Ilowever, the share of 
these crops ill total fertilizer constumption 
and mnicrostudies ildictae that during the 
I950s, fertilier use oi crops silh is sugar­
('lie, potlloes, chillies, and to! is 
more coimon tan onl rice, but it v,, , 
more comion oIl cotton, jute, groundnuts, 
dntd other oilseeds than on foodgrains other 
han rice. Byi 1976/77 more thm 70 percent 

of the are,i sown with sUgarcne, polatoes, 
chillies, ad tobacco ind aboul 40 percent 
of the area sown with cotton, jule, and 
groundiuts was fertilized. lie spreal of 
fertilizer use on oilseeds other than ground­
milts wis cinsierably smaller. 

Fromn these findings it is clem lht for 
virtually ill ('rolls the lIerVemlage of area 
receiving 'ertilizer application increased 
over lime. lInt the raite of increise iong 
crops varied greatly. 

Average Rates on
Fertilized Area by Crop 

Average rates o alililicationon f'erlilized 
ar'aI were qIiite low for ill crops in the lid­
1950s. [hey were only alioul 15 kilogranis of 
mIlirieis (,about 75 kilogrims of' fertilizer 

dll ill 1953,54 ilii)ut 8 It'r',,'ut f thfeI nir(, inaterials) per I(t're on rice m(id 2-4 kilo­
was f(erlili/ed, highest nmng lO' (''reals. 
Oldy 5 plrlen'l t (if loat ,n'ea t\,a, fertilized 
ill 1953 '54. By 17i) 71 ferlili/er use Ihll 
spre,il to A i t 37 1)H( (it of ,irc, s) 
with both tllhlth ( ei . ll th' n(e\t si\ yelrs 
the (lilf'iliiil f 1'1)liui/zr ,e %%(is fastel (ii 
.xl ,i r(i 1\ .77 551hii (11, . 197() 1aoutll 

iif 11'tm ih'itiliz 'd 
Ilai I lboill 4 1)(ti 1('ilt or riiei'. 

( Ihiin ", Ini Ii' l l pi('i tg's iif li'e,i 
tilie )rIn ( ri1i1is (iiiall I( ' )gropi' is 
Il loh,'ns il I -53 t.). Iit r m lih i/e. 

lw)'i 'll o M .\ , - 'oIll-

in(I 7 -t 

pel]' ell. .li,,i. ,,, ri i 1ou.,,,i, .in1k)ili,. 2-4l peni , ( oi ,i-,. lilill s.'11 ll iid ()thll~ 

,(I plik e"+' h."', Ill'ill I Imit l i;,Illi 1 70i 7 1. 

rice ,it(Ik%]i',ii . T7 )8'3) Ill. riu.- i (pin Ihli0 ', . 
,111{] h xilc" . I 3-I)N pfl( rIlil; 1(m.1, ,ild il '~l,i 

5-7 1111('iil. ()li'i ('i,ils. lnilh'ts,. ,iii 
Iukt115's. I'w, Ilil .1l 
rice i ll(] i ',i -1-

iii, 30-T, 1) v - li 

grains of nutrients per lie''re oil thw other 
foodlgrains. 'he rites Oii sugir(Cane ,Iai 
ltoli's '(v'rl('ilom 40 kilograms (ifmitrieiits 
it one ,Isstlli's t1ht li)out omi' fiflh lof th 
'rld ,1,i5sfterli/('d. 

1i 1N 7071 there was i (t(n i(l'rilil(h 
illcre'lse in itheI'lles ii all ('rols. Alling 
lo lgi'lills. ,li tlg0 i 'is Il' leiltilized l 'c­
tin' l(l'lvd Ifroll 34t kilhi illfs o 1 lt lirints 
oi'r jo , ir, , 1m(1 ragi to -12 fill ri(c ,imi(dol iai'l 
52 (i t ho',it. Ries on stigiil''iPt . to)aci(o, 
itiid ('olililit l s a I( spices %ecre 1(0- (11) 

kilogrims. Ior illi< i ouliflofg iim ( r)lls,Ohw r,illw e .,,i&, 3)-55 kil()gm1 ilils. V~liilli()i hv' 
mi pt ill Illic ,l%0ldgi , idlles onl llilili/1-'(I rei',i 

, Ihli li hiss thin ill il ' jl l'c ll,lge's (f 
'1w ,l Ivli-ii/ed. 

himo' io1t)7(0 71 llld N70 77. hi,ierage 

inl's fill leltihz'd ir'ei sownli itill iif'e, 
lM wh'a. It), . tigi. sligim ' i'. 111( (ollo 

litU ro, ,'I I$ ,10)-,)() j r( (i'll. I l im ' ("he 

51
 

ii((litl. ,mil 
-6 pwi it. Ilil ' ,i i 

P ) 

l P)("' '7. 

t\, l ,1 11ll( ) , . 1-I 



75 kilogrdlls 0: IllIteni S P)r1"( t1hur 

oil i)c .'nd ,\ht,it, ,111111 (15 ki ogr.11ns 111 

('olto , ,111d bout 1404kilog irls o lsugal-

,ihou1) 


h1,111d , d eclil11'd 

5()1)('r(inlo nll,, 1 ,,20 p v I'c ltloilX 
c ,nlr +0 11 Ohw ~llw r th in, h 

th ' t1d h 

h 111,1i.,/,groulltll s. '-,'ILuo, h li1'wl
d ii 11iV ' lhk,Itt1 Iw ,bill11 , .n 

Il 197(0 1 .i I rtiili'er 1w 071 dillwl 0 
clop5s like jM\,ir,d1, 1. rio ,ll,groillid-111(1 
nlts h(,ldp)ol, ,'IdedlI , bil iltorati s of',tse
,11p lic~ltio nlo il l,,tili/ e d 'Ir Ih (Id ili 1l d 

nwrkedtl . Siloil l'\., he''.e'n 1970 71 ,11d 

1970 77 p ieeoi o' tri-tili/e( ,'ea1so\\ n 
+


,r( nIl ; 

rease-'d, tohuto verge1 rteoit~l fertii (.ed 
j\ilh.ll ii. li/e., hlll ', mi l grln I :

anrei1 decliled. lthese finldings suggest thlt 
dillt1iiol .1Id( rmvles of feritier 1se ror Ill, 
,lntllras a,.vh\ ('riodlt~l~ utifh1relh,xxere 


lltlors. 

Fertilizer Consumption on 
Irrigated and Unirrigated Areas 

I,19i l., o elcI ild id gr ss li li,11e 

l 17 l il,11, irigIted Ilse fro 111 it1 I'O 111 l 
2 iii Ib\1 9.7 

1,1idIto25 lpei.enl h 190( 77. lhiO+,, i 
th w v mil, 1 95 10sto 75p e we1 0 7 1 , 

,f(r(tllllr 1) 7() illl 1(i ll oll , (1' 
erliliel (orIil ti0,1. tlol11gnlyo,1tilized 

I.or ,,1 1)'pl hi)'.ll(,),hv o1111)I1iolllnI, 
in t,tlflIItll/l (1i5 11111nloll .s Iligher 

th,1 lite pe (-I l)1o ma , I irll'd. I\ 
'1 I,o11,] trl il i/e x, i mulde, 80 -9 0 o( e m of't cr 

% (\'oil 11 Ilipcl .1 1111 Ig o llkI+ 

]e ill Ill (' ir igated 1w IfI.fl 1'.111 

dl nl11"lio 
,IW,i. i(h ((t ll('-d Iw iI( 
t ot'll I ciili/ c1'ln(ll l M) li'll edl 

out Im}mlt\17 (-111 

201-2-) [w( ('1110 O lill1t <,fl()l ,',1 ,\h itl 
+


i" 111 p lio l l m m,''iHIl r,o f1tlmt l i/ e l , l( , 
,
.\,1o i l nllg , 'llIn".IIll it ,\,1, h 11ti,il :5 

l t 114~ ,11'1111,.l it0) Ow+ 
litll1illo,11lll1 m l l +t~ o li<ll.111d tll'+,tll1l 

wA, lw h ig l .)ll I I i g1,lit 'd l, c v 1 1l1 o nl11 1h "1 ,1 trli 


l ip ,He 11 1'1 11[, i l l ](.\r r\ ( ](11 , 1 111, d i l l e r­
,

(, 11<(. In1d lil~l t X,&- ' 11 I1,11 iI ;lwg 1 l c, l,1 

(Ilillition of irrigIted ,tre iin the NCAIR 

silrv., sellis colnsiseIIl ith tille eslilllte 

of 51 plell ttor .sedo1 li 26th1970,:71 I t 
1(hin d ()ifth e N SS . IxiieinlIlhv c ase o f c ten­

s ivc ,h, I rtili/ e d c roips'su c h ,iss ug,irc,lne, 

wvll'.1l, 11rd lc'v. 25-30 pcrel(wl of irrigted
11c .,;'+undh 1 h mn cr, til le rti li / e d h ythe ,% 


I or llh1i i1976( 77 1 lls this wa+s ll00t 11I 11 

40 ]'r(eii. 
Mole 1ho1l thlree tourths of Inldi's gross
itled n otc utlll irv ,i +,,,is irrip,te d fro m th e 

lthe tI'le( shire of' 

onlirrigIted anI inota! ferl ili'er (olsisllilp­

ti01 \, 'sesh1 n3(1')er tlrlrr gho I th' 
1)tieriod Ito' ,sharnvseells to hive declinled 

from ilbout 213 tercent in 1970/71 to 18 

[nr,.et ill 1976,77. L,ick ofLdLta for the 
I095Os5 'Ind lO60s illkes itdifficult to say 

viletlterlthe share oIfliirrig,teI area was 

c(onsitit ori dehinillg during this period. 

eaily 195s o nid- I 97(): 

Ini197W 71 ,ibout 10 plerc:ent of India's+ 

lunirri, le a vtrla,'ais ferliized .11i olverdige 

rate(of(If,1oll 311 kilogramus of lIllerilts p'r 

hevtllre. 1, 1970 77. ilto lroportion o1unir­
rigitetd a1wi as fertili/(,d in('re~sed to 
l o l 1fIllp erc ,ella n1dth e iven ige( rm teto 

feritier tIN' (ro tI)iflusion of i1' b\ had 
s e tern irri te d 

,cin~u ir le ,ollto s(rl~ n r (O 
0illu1lll'th e' atn ll~ll u n d e r p,, 

Its)) lllrti ('li ll + ilty ted 'on itioesro feri' 
vir ,ls,intri tiodhr 
FertiererlilUser oise oln 

-
Iwanderte
aitlln. grounl , ard nirri 
fw1 'tlerd isfterled ( olditions ,irvlc shlrlhi 
1970 7 1. 

i 1l 

tsi'fg f 

tr(, I111 I'1 1, I l11'sFertilizer Use on High-Yielding\Ilrl)iriIl a n d Tra d ition a l V a rie ties 

iny, 

111d I r,ld i li Irc tic', '1 ,IVihl' o n ly 
illI i ding soil hertili/v ru'eo nl ig h +,i hld 

l lI l l v ,Ii ,1 
li,>111th N( M IR s utrv c 's . I h'l e it is n1oe hlo t 

(I ll 1()I,",
lplS,.illto1 Iltl(k(']hlllges o e hmI 
r 

. 
ei I l i ,11([ Ic ( Is ,11 V ,Ii, (lth m ll o(1 1i e rlil­

1/4 1 ( 1111,1111 1i 111Iro l i h'e,is ( '],e, 1"1 e vxid]e li t 

l tol l (I(c hlliio n in )no f1fe rt i l ize r', 11w,d if fu sio 

Ifh . 1 ~, tl" 'lid ill ( ',lse Inlthe I',ll(so f1, Iplicmlioll,.Ill ,ellf'lll. (~ l1 111 l oil Ii 1 (,11P 

l l, to [I\,,-illic,highrll 11. (mn t1 ,Hll td1,tllon .\lu, Ii(ev ,, 11hmi11,l o l),Illi( 
. r% id[enl t~fr tlm I(c()1i[)mr­'111"i,hIfl 1,111'"4m)l il p d l 1'1,"I l+ ]C'Yn , 1 '( [1111oIt i; ,I],,() 

11 l1, ' } iIIo l t1 ,1llm l1 l~,l,<m 11111c" ' lll 

,In', 

, o l1]ll, li\ ,Ibi]l
Iw lei c l 1 1. 1I(,11, wl t 

,
 
ll, l,11d(,1 ,1,,l ['llietl(O ­c 

hA 1971) "17. th in l'lllil ' ,ctkir-'d (m1 Ilhw 
Imo(1~111 ( [ i 11 %(" 

I+(11()I f [O h(' lic(l" d illtlui,)l '111d1 I IIVS (111 

\ irttillIlk, wilhi high-NichlingA l ( Top ',)nl 
,1 1 nll,\ , ,1,t,st)I1'd l u i n ,1 

.1c[,' ()1 IJ~(ldililh'l] ',riell,' Il11111'ciller 

1111g,1[ted ()r t11i11"igm1ed( co(llditi( l '. 

http:wvll'.1l
http:j\ilh.ll


same 
toldl fertilizer ('0rstiilltiOn in the mid-
1970s wds oil ars sowii with trailitioial 
varieties, 01 this, three Fouirths of 11w con-
suiplion w,is onl irrigated dreds miid one 
fourth ol uiiirrigated areas. .A sihstmtiil 
proportion of IOil Itd 

At tile Ibme, lwdrly 40 percent of 

rtilizer (oi;siimpli 0 

oil nny individtidl crops (including rice. 
jowr, mid maize) was also on ireis sown 
with tr(litiondl va'rieties. Two udjor excep­
tions to this pdIttern were wheat aind cotton, 
Mhere Ibout 0 plercent of the tolhl c:oi­
stimptit:ii Wds ol ,11es sown with high­
ielding ,mid improved vdrieties. 
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6 
CONCLUSIONS AND QUESTIONS 

.1 te , In ldn re (onsltitit (tic, 

cullk\,ltor'schiel \\',liltSllsl oft111,1litte 

"Inctonthtlsi(n it is lnulint'ine'dli11 
d 111.11 supply Iinils,go hImlld ill 

IItir. li' tktnht1,1t1l %% li'tdill dd. n ,t,like the hv tilt by 
' h fl(- toprovide hlr
gtiv'ettnit'il. oth ,rsist the soil %%ill it' th the 

iv.h,
illuireatsing n111ill" llS top 

olin AtigUtUs Voe'ker 
if Indian .*igi'ultulreRe isntoil thellI)rvit''tf 1 

(I (otoo ItNr and SIpoins\\oodv. 1IM 

This study suggests certain conclsions 	 itig total lertiliz('r conisulptlion during tihe 
1970s thain during the preceding two (lecatles.and questions abott Ihe fo(i'es he(hindille 

growth inl Inlia's ftertiliter consullmptiton Although changes in the crop composi­

from the early 1950.s to the tmitI-1970s. It tion of total fertilizer demanl are obviously 

also indicates major cllgeti s ill Iolicits inlortaint to ntderstantling the forces behind 

ncessar to sustail raplid growth tiritg tt' the tjim' series of' fertilizer consumption, 

1913Os and ireas of ftrther resah(',ih. 	 they ,are often ignore(l. 22 Inst(,ad, factors 
I)(ehind(growth i Iotail fertilizer(coistniifl)tioii 

ar' ilentifi(l ly estiloatilg 011( agrgg 1 te 

fertilizer demIand hinction with such ex-Composition of Total 
planaltory v,ritiles as index nttnl)(rs of 

Fertilizer Demand 	 prices for all crops and fertilizers, total 

irrigated area, and area sown with high-

ThlIwit' (I growth in hi'rtilizt'r itonsttlnl- yiehlintg varitlit's. 

tion 1rit'tl grt,tlx ,titilg crops ,11(1also ot An aggr'gatt' fertilizer ihtmand function 
tie chatg's ill total f'erlilizer

the saint' crop tndhtr irrigtttd nd niririg~ted 	 inlilit's that 
t,tis('d l ithe clhln e's 

,l1n,t1()')Variable(s. sltudy
itolplit's that tht' rt'l'iiv(, (oisttliot il %tit liftiscontlitions. This ioin-cuil-	 ill tht, cxlilportamt'(, of (, r(espl) se'11ttn( 


ilictes that it is trrtntltitts to illrilitt' all
prict' (,llvironni nt [for difftrt'nt c )opSw.!:, 	 i 

of tht(' (liing's i ltotl ft'tiilizt'ri tnsmlit
di fferenl,! in dttimining tiottl f,,liht' ie-	 l l c\(p' , 11Al vmti lv~hs,ihlntte la r
Inlidt/( ,Irittls, Iir(. I w. Ins~htnc' Ill<' It 

ttt~ 11,1\(c l},11ticl-ly irtif E-Ye, llt ,tnil pm -c'(s, by
elivirtlnnt(cinl lo) M,vt. cxwrwd 

(- Ililmtid- 1970s o)il,, Aflt\i as.much irrioted((in elt',sing ()il ic'lfili/vililllhlwinl(c l()m~l 

1950) miist.itl. It t l ita('d us Ittrilitid is toal irrigat'd da'V, ill 

i - (Ilnidl ,tr(- (r 
tuitil fnitd lht'itn.,1k 

-)Os. . Not oid, Him , lifttsitn of 
h , wi' ' Ml i illbW), h1,l()rr f ,rliliztr list-, (',.cl(')t f itrip,,tt(d, till1(. ist4 19 . it111.1 ',I-lt(ttc',)'11fl tI iii(I-l()b 

) 'It(1t1 ( flips5 ,dSS~l ,1t(',tlw. rice'.,t l lt,,(t
shnlilatrl,. Ilit(r("-+,i t.q 11tlltit ll-cillilplI , 

( m p")?lik-e( (ofllo ,Illd j()%,\ %V,is :otil(i httlhv. I crtili/e'r f w istt th r ttlir-
It 


(tndlili()tl, tllr
 
tiltvirtltltlt!ilt 1()l 

c ld ill ilht(,telt- rip2,le,( ,1ho gr(c \ %(, i aft11111.st h1,t1% l,(<l,Ig)(cl(' ro(l' 

+ 
v witllilll ,l'hlllll}I I m, 
 ." ["-, t'lw , " t + Ill't'illt(v,


12lilt i I1}1 II lt lll,It)IhTh I l <) +'\ldf-lul-<bt<m l ( 

lI 1' h Ilt !' ) ) 1 111 1.-11l ,IIIh iIII1 2) 1i11 i I
"i II I lri)lItI It I I I + .hII I,I, T I 1 L1lIl I I)('b Ih I ) 


I II ' I I III1 II I it I I IIIIII IIII II I "I ,II 
€

-} - . - Ih h, 1 , \I ]), I. I, II 'l h / l ',l l lI~ t l l,
illllI s II'I [IlIt IlIl(II I tIII II IIIII l, I), 

II 1 )"1 I IIi flgl~II f 1 - , 1, I') !
%%Io f I..I, .1(+,1 l},I1 11t,)v .11-I 0 

I / ' tl I l II IIg l:I)l! , )\,'111111+,, 
Ii ' IIldI Ol wl () \%h.II I I itl-it I Ih 	 11 1 

) 
11' 1 It I 

' 

H )IIII~ -I - 11"IITT I I l
lo III llitl", m(, llt\ 1-\lIII 11 ( h ',.11hIN+h i)\\',Ih ,IT- mHIli 	 111 1 1 1 l,l I I ', 

+ 
 llI ,llI IT ,, IIi
B r)it I h ( 11d T wn l Ilu 111 1 I,,.,Il g)d -(Iit'l , II I , ,,-t'lII .I 1 1 

) 
11(1 1, . " 

l..f,!,ll nlc I )+ t 111 ] (7 , g)li ,0l f 2h 

1 p , l l I It- )1 ' l h ",' Il f Ifit f1l, 
" 

1 	 d I T(1 % 1,1 .)6)l lm il lll 1111,- ' 11 lh
l."11111,114-o 11) gl.1 1-d '111"1 / ll~k¢' ) Ill,' ll d l l ' 

iii l"l' )sell V A HI )+4~ l t I'-.l1k o l (I ll]ll Ih( 1.11-," 1Ildll111lrdH\ p),illi)IIII,- l(\l I 
, 

oi N( : K " 7 
, 

di ll ,11111 illv IIII'l IliII'.l ) ( l / +l-hIl'lli O l ,11111)"'0, h l l Il+',,low m ll l 
w iioi { 11 hil Ih II11-tillh/4-1 ( l'-)1 w o-\'t' 

,
 
Ihi .+ ll lt lig ,il i 1%
1'I l'.INl jl'! 1 1.11 tth 'i 	 1t 

b' i)lkh t IIllder IIl t+iall i ll i lhl' ) It,l B ill lhli	 IIH ih l th \ 

+1It',1.M\ ill( Iv , IM filh l ,': Ill',IIl(H Illlljdlv'li lth~glo w\lh I hl "iY €)IlII l,.,ltl-dliP((s , Il ll lll114l(ill 
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19 "13 7.1 %Isti ita I s'i Is s I Iit' eI-S II viiI dli i Iwn issc'I I hi Itt i f s iill -IIIt siglI(.. 

isiT~s(0i l '\srt(t il lss'- sii I.1 d I ]' ,(-s is ili i'.s kiti' . 1ssil, itii 1.i M wi i l 

illsii stisitisl iis iht w],si " lii
I Isish-'s lst', \\isIis'i s I l i c (is eliiiimsi hit iti41 

fi's s''sIff11 l(''ssit lis- histi1i r iisit I " ilsti l ls\ I)~ dI Wusiiideiilrir 

,111lin'siiist 1iits11ll11s/ss slnimslsi sw ill ie
 
sIi' I11tt1ss11 111s' i ti hi diIms's Iit i (( 'lI [lilt mI k iii l itiiis sit,( i ss c 


I~ pc hs psills [11lei'il-Iis w "( (dss l 
t s s I lls 

si's g1 11ussr ss'1111i h\ d1114tislsl I,) It M m Ili dis llibiliish liiilj's'i'-s lsiiiiss 
ii( Il I t i ~lsI Isitnli/simi isiltili' ssiljs i d \h iiigt;5'5 ijisiltt ssiisli MII 

imil11g 'ld IIIl, ] i IslIkf s'iln'i himM HIlsiis'.5 s it sig~w i'.hN il ii sili thi 
Isss' Is lss's'ts wili t 'r, iti11s'lf" (Issstisil ssl~ iisisiwII IIIN his iissh) IssY siit(( sil 1"iNi i 

Isitli/s 55 i'sttlsst iih.1iiti ttiW siWssmew I ''siis It listd 'i ssi IS IN mell5to 

liii%ls'IIIilli'1 ll (' IlSit' ii,is isw is isss1%s1 %tiIhslsl glimlle',isis lisits ssl t iiiiis 

isi I tI(l sit 111isiit1 11sits1 sssiihsl()1sIs I ss'l )III "mis " 1(isl s s, i Iis iiiiitii'(m s1it is . 11(it 

p flI111 I(tusisil( Ii ilIluis s1(llit ( Isuulii gI( uls'I illI I In'Istil tiis'i s' s vl,Ius Iitss
lsil 1,i1s 1 )fsvs sl'I II" ItIIII\(s Is isslust pijiIus, 1(i(m db p r isclsusti issuuulu 

i ttsss1-,(Istllisitsi i with 1w it Mo iitiiiIuitil luitug Is lIsr'sh1o . ist it 1 t sm lil 

(Ii(Ir1I,Iil II . I\i I,,s miIi' sIdII I 1'' t Ifhitsflirsi is, wslisi1 ssssiss' s 52m 155d 7 hies 5s ( lops 

d i'l;' I i'Th-15,1t. ' I '' dr',i l M pis s si si wniii, Ill t i likis w l wm, g; isii'7)O oses 

gmel sies' ts' 5''trissis '' IsI i lilt- il is-w, 11,11 lsssilt , is sists siso w ssiisI ilii mus chi \sssssi 
ilt s ( Ir''d( Miill'I i, s s1 5i , ' r 'si i i s' s s si5is ' lis' is iisis Is l ()I 51s liisssssss ss/I'sli shis' 

%%)i llI ['','I'ssjI w I 0 11 ld (l'ie m dii ls 

ss (mssspmii'' h-110 is1 1Is"v 5sssdi istirip' is,1" Betw ti 

I' liioi sit . s 22Ih' l,- ' '' ' '0s slit sssss(d t . d s s B isill 'iif sitsl1.1o liss 11 62irs isws'.111. suit i ill' iss I isslll 

.IssIs'slisItisI, I IIII,-I t I' i' III1/, \ ,"0 i,11,1m 1- 111p IcI Il IIIII Isssti''o IIIl . r tssInssslIsIssts11-1ssssssiirsim iisus 1,11 
ti~. s In ',rwi s ''sss's' i' st iss rss1o[hs olmis 'iss Io ''sssirissis i sittss'sl tisli sssis'ss' tisi i s'ii'siss' 

I i i i l 5' 'lr , is'tiSt11Iss 1s sir'T' si S-ivis iIt si,11,s f is isis I .sl ­is t (nit hisl'ss ( .1w tsy iii iidft Iiss111u( 

I istlir St.odi' 5,lI111 'Sissl~i 11i il 41p ' 1 , m'" m Ilv 

I oll, ...1.11 w , fild.111,1111d 111..o w l k il d " '111 .I ll l 141111/ 1 1 d k l 5.5l 



1967;6811 1970 77. lt1lel-l'iifi/M' ((1)I,- ill I1.11W)' fpril4's. SI'1oli, hfIll)'I l growiXXf 

II') Illtilimlrlist riflltolls ill 14005 of minwntl4'115 It is notposibl h415114 c'lIopiliv4ills ill the1 ioll 

X.l1'11'5 IIIX('X(', Ille W' ­

MtlncI's 1111111,111') 111c ll411Ics'.'i i kI ',11(mX 

11l,11t ho' S1414'.)I ill 11,11'lll11. 'Imirkc1.4 A\ QIuestion A~bout Past Growth 

11i4f-')4'~fil1 

I. ' lld1' .11~e ( Ippm'ol.44 1f1541 4)!S el i /Il11e 

of clops, l111'i1l4.ipm tX IS 1414'.1145 011 lI1144114'4l 11115 511' lol~ilill M~1,11 111.111' micro(­

not1 11o1 111411 studlies5 11,1%,v~ l1-cilhl'1ff') sf10)'.! lboil111vo.1(4,&5 hill 40111lw 14)em (1114Told4 

fit III pl 11i,lS 1111 flii /' lr('S Of II- i l' T IS.1i4'hi('SOI,iko4 4'..1Ii li~ii)i fr5111111441111V1k01f 

1411114 the pm0 mid fI.11h4'l of 14loXX1 of fortilitevrtl-IIll Sprol.4 (d1 11114f-%\li .Ilichw, fllI, 

d( I4I4'14',11' 4itflI..loll (d1 frl'illI/4l list' ''.411 (41lll14lmphio . 'I his is oI1'iolIsI') l'\J1laill 

it lllionlsX'whe4re f('ll ili/(c i~ 
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growx;th midllp ttw 'nofIlfrtili/vir consl..umptiont. Su.plyl',,1 distribu i> nt; hnsuti iivixill.'.+po 


Aniio g lliv Ill( is thut sk dt lIsl trlilt hboth for lfirin rs ,mi ld istributlion
growth ill Indi'" ltllili]1,l 'ow1+,mllholl, t(i ,igelluic's'.prc(' u tdIdl(lt, s ill11,1kin,. (vrell 

following11 lh,.ils c inti lh1, l tiibh t 11, llti lhli n 5: i- li it 211'r'editt , 52l iiottlh­
, ,llrtis'itittmt lt(ll tt l il, i ]wt( Ks u1lihightt 12()tis ,illt(-\- i ltrl)h.t i(Iit
pli1sto11ll ll11ine1llil, 1'Il( 1htolt ,i(he c ll ,lli1( ,1tillw+sfi ln l 1 I'gt ililics; dilmlor\, 

iitll Sl ,it+, luoitliIl d()l ti tsi ( I s othel ressi i5 )0lls,hiltl td ,ill i1,11)1)1ls i itin11'rilii/er pioduh+ ti~im t l +-I1- .,if(h ,,,I( ltpUls i- (lud vlh,,i p I (( tlremlenlt to stlock­

h i( i IniliItl i l 1 1. i t ii lnpi ,tlils jil l erf 5ili/cls(' with i­
i.Iitilti lloi loti ttl, l,tulli Illt- him gomisilhrtili s t u-s.
 

ii Jc)l l r h, sduiil s
,ili ,tI t i tiol lsl iiii, Irid 1.litli iir i s 1 ,1ill 'Ire ivi­
l l+,es I \.i i t g1,lsfi
\ i i i i 1 , , is fith ,,sire (11 llt llt'i-llp7risosttthl lr,
 

h,+til.ts ti lltiotl viru)tu)gl ll b,, tl),sitilul-i il 1ir vitill if,(,­lhll lsd ilitui ,1,d e 

tis,lili wl (t llilmti ofi i,], , ,d 96l,66 ieiit(.1 t vd.Ill
 

9I70 hlilr noit( I [t h, Ii sli It '\( ll thei (r sl
ll litl , (,\ul i(l l i jl, ls rst 50-00 perc(nt 
life in Niii ut: lih. it did Ili l hii ,I llg101, l,,it ,whliev dl lh,i l'tlh Siih1] . o ol l),1I.t s.
 
include i llii litt tll httii," .roductill c ' + tarels
.\+llr,+. d dl<, t,,+I)IilINtN"I.., A Pl l of l.11til N ,1(11. tv e,,ii,
 
%%Il(,]1i< l lilttls I Ow Iso m\,, IliOw(20) (,,irs -I\,( 1 1, '52 midt~
h , fo ftiHlmfit ,'111 111 i 
%%fill Illt. II,)ltwl im~i; t'k'llt'\,w, it " o Iok1 70177, im po<rts, w(ounie'd hot 27-70 pv(r­ll l 
ill ,1\,tl~ (\ ,~ %1l '-,ow1, (cc l of ,\v,li+lll ~h-). to[,Il hlility (dolicrslic plodtwu­

iiiI i i". \Iin 'i ilhd,!iI ,t Iii t t t It i ll tsi i pil si n oliis) iof ,rtili/. I,stl 12 i rs, it,ill\lit, .II ht.,~ oo i((lltI +'r . ' of IhtI],I ll ".,I5()]i((c'lit t11()tv', , I sut l 1il(l 
illl lr~lll(ltl?,+i(is\' '('()I()1ill N -,Ll(' pr'(op(ollio ll dvihblilil t'%,isIof d h.1sed o>n 

M ITI~ 1.,1111i] N ,V I<Iill o -. )o ll,+th1,111 Im pIo)(s I ,fl'rltl..,the(',+oh11111,,(,ccd l ,Ib,o)ll of 
gloll nll ,111 + 

,ll incl'r(,, hlt(l hIessts ill Impor+,)ts I-;, lhI(ll 50,000
 
+lich liliItioHll l i'li)lh '.st ~ l oft llI the cal]y 1950ls to MtOr,
ow i mlllri(, 

,IW,dPldit,IIt IllIlw( Li(l.k thlo fitm~m e< th, I I(ots I) Ilic') <oll s m illioln m hd-1970.. 
, .111" Il 197-1 '- l l howve,.,ci, flht(tiitl(d f,%idant t1(e, il - : ililih (;rowl.,l ,ly,'through­
ofIvill,ig<e l '+outlh.t k,mi.1 llm -i o I'r o 1thIl, periodl. I of intslmnr c, impoirts inl­

+ lem1l 
ft K kih, kimnil ,i,+ .. d i, Omit SO)perc('tl Iin0 yearls\tll t PIml, u(ise,( by inmr 


3'
Pl lmj,lh, ,il,HIf(01l,11,tl ,Milldech' p -~r(cent 1l[11,1r t; IIH ( 11h,11 lined 20)-7101 il"5y(,,is.
1I ll .1 ml,ljrll, of the' st'it, III .Ass,111. it The' vy\>,riun( ,soiftliv' hitl'1960)s ,ind 
\.%,is..,rIhigh ,.,85' l.vi, thsv,ligures acr( the, mid-l1970s c1c 1,,l lhmteffort~stI(sugges:..t 
o11lIilldl( o)ulln prm tel hertili/er ise, anod to deve/(lop) ,itIlivc(he'm,,t-, dislr-imllu) 
\,.+thn stm,re ,.',id t\idl'l; outlets ('lr(1t(iti +t~ n y r 'itt'1'rilulenr(,d+,tl 
W11r, iw,1 tI!' d ,1ttHillif"d s Itfew\ kv,t ill t,,]li t+,l ill bt, tluw v,.hic'h l lertilizer .Supply


s
distrl,) . -- re.3) Bltl,.'en't1905)+,,66 mid~ 1907;,/611 tot,il 
()Ilhl-rshtorthromigs of( th11tllis-.ibttliolln ion i(tw(ised from 357,000)herili/cr pio+dut] 

'.,,slvln il(llldv ill,ld( 1ht,H111)(I (lh'l+s inll IIm to 010,O00 tcns, limting iltl (nis fh ' 

11 ,wef I~f 111 of .11 o l tll +' /rlc//Is+',ll llr\ \ loo ],ll t M .sl7/1,11lu'll /1111'11iI/;'p'lyl ,/Illo,Va.'tlona~l (WIMl~ Sh011 oil 

.',ltip
wdl llti'. I, ,tv r(],t h lllll l )I)/1. oo'1 hllid \ 'If,1" c fl Coml-I i ', l Ill R I ,/rII~h don) 

II(o ll'1-d I i-11 1 1, \+I" ' .Ivp ,]kll1'11111/t..1I\T ol o 1 \N <.H..... 11 ,11111f1 p'111i fil ll111IIIllh +, . (.ll / I 1IciI)
 
.


1l -I\hs '!, I ,I Il,IP . T ,11rm hi. mi1 ,11 ,111111 ." ~(Itjl),l 11. l pa .< I , et ( , I(H t i o/ I ernI Ill A1ill i II I 1l .l l I 1 
19( - l ot~l~ nni( I- .,lol\fil h.l-,,i 1q,-,I+IIHdoImhq

~ll 
'dw I(T I;,1\11,1,, h~ m 

, 
11 'tl / ' 1+11~ lllll ' 

I , 
 .
I11 wI. D clH I14111 i 1/ c11.ToI111.11.1) I l '1 1 P '!p(+Io ,II/ IIPi~ll, K'II 'To [,'I/I y ini II ! p I I II m i R't-Im+I,l I,,\1, 
,

ill v j 1 } / 11 I " lll IIH.... I t a1INa , ,', I / 71111" 1,' Pr... P "'I-/ I 1 'l i IA 1, 1 7 
'
 " k 'I ',do lcw 1. -ll1 I. ,1 ls 'ohld 9 14o i h/O.11 hl l 111 1,I ,Id-I? kl . li I l ilh' , ihl.l of I lll. ie'hfl]1 .Nel.
 

,
IIIruml!II'Hp hHd1, li1 "Iil !. allu"+/.La .1 I *'' )n II - In'.and l'/I 01"ribll!"tilld I l). .11l I. '.. 

14 r ' ,]'~I.'I1, h II IIH 1 1 id),1W i'll~', I ,1 ll 1,I,,+
l I) I II t,, 1., IIII ' 161 1+r I , 11 '1 .'1,l /h s ' 

l1 ! I!.II I I II II, I !. III I I II /, I I If I I I " I I I I ' I )II/ 1,1I tII t III I ,/ I~tv I . 1I ). ).-f,Il- ".,,o11." I,11h'-,III -

I I II'l h , ! L -IIII/hlI - IIH II II)I I OwI'llIsI, /- II ,I 11d- " I -I r s Ik Ili ,%IIII I( I h Ill 'In k~l / I/ I 11 ,1. 1 11 1 , N II) 111( 

,
QI I.t I+1 1', , III t , ], , l' ',lldP foldvla br , ;11 II II m ,I - tl4 < i + .w iho !v.l+ p rae11,q I Iih''+n l,vd,I l~ I1 1,.ll 

I orlgi1'rill I "+]I - r v I(ItolIlha\ ())IflIll "PF11 Ind h,1'h of\ lld~'.gm llI]1mfofu /¢'~l Ow+ li~ er/Il~.w.ribi. l ood lli.on
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pt'liod, feltill/el1 impotlts it)t11,Iscd I llcl 

413.000ti) toll.n"I 1 i jiltlss sllins ' it htiiil+

iill\'enlflics irsll,ll l)iI Ilitll lliltss+ tld helt III 

le{is l iiil hlit\ o 11.s 's i I ,itnil 	 i, llli 
,,Jit'ssitlii''. Iii s'siiiiiil s!Lli iili <iiiiiIlist ,vi)ih ' 

hisI l i iiiil\ ,itiilt flit's' \ ,-i- , his'sins' 
IIs II I)l ,iI l k tI it i t l"( 

h~ )'\l l t'l I({' f t~ lI I ) I 1 , 11 1 I t '\ I l I 

hIiiis i I i I i t I Is i i i illth ligh dhoIltli 1( lod(tli ticii ilil, tl b\ 

hiltl liI ,ii ili \' , Ifii'sii'tiAt tis' thiiiiiti 

u: i'-,lt),~ ) Ii'i t-i,' shh \li l it"+li li sss it,i 	 'a ilt'l-\Itisiii'i iii>ll ls it iil lth',i: i 
, i, mis sthi 

i('I gle ui 
of. el \+ l 

mgtdwt g 
w gi l], ' l 

illsllsllt h (
II 1 ,I 1''i. 

ilis cls'(t lstii pl' i it li mh ic iit'tii 
-lilii' ict,uledhisut I tl i \'hl li' 

,i s l( li.t', P) 7 till" ,ll 1il ltD lS-

i('\ j t lil I l sit'.l\ it', bi to 

tsji hIs, III\I I 
,I+(,Il 

ti I' IIiI 
P ).74 -11 

Itlolll lit 


()if( ',I
III(, ferfll 

I i Ii 	 11", lilll111 m l ll ' it I' 

" \1 I huie'llh i) it111-is 
' I . ,sI 

i i l itIs'lsI I i t 1ItIi 
IIl Iei'tI f I I l tl )It I I 1 0 

I ) J 0 t l'l it I S Itsisililil"I i 0 iiii 
,ii) 1 ,11 11.' > IIII,1 ,1111 IllII 
lit'+lh "I t h h). 111', h('(l 

It) s1 ls'i t st( 1 liust 
el( diili llllm "Whll lld~Illo~illolh* 

lerlit u1,i' i, olh , tll,-s'! I\ tis'Iltlit' ii ,.' 

Isitlissi-I h'tlIiistiil iiI stl l t sll \i ,ll1 sIiu 
tils' gss\s'llilli'ilt ill s sslobl] ti,1lss mi, ll is-
elsiiisr i . 1i t clls hib i s 

lm tili l \ ll'sIii fo'itlti.'s'i 
h i I%% l I,% I\t I w I)sisl il~l( \ 1 l., isi I I-I 

i/si) I illl tllllioll t. s1Ihs l ti s',l. (iiiil isri111 
resir( hi is reIs it il,,l I lli' Isllssius lot 
ihs'ttiist i 's iil he lili/ li loi lil stistli i-
tili li , s\ ii1t oifi hissu,ilileil ; iitihs tils ­
.'Ii is tl'It\ 'l/Il ilils uttsstsled isthi ill 
tlriiiers' utslitili l l ifmli/e.ti Ssuh iilt,'gui-
li nS' lrs ll' lrs'ssu l i I oiIs ss uisu.lil ,llso 
heli ihhshititi, hiti is jtih \ illIst is(,-ilill'its 


qjuired If) slist'lli hiii1.h pts ,ll ill Is'rtili/'u 
('ti iliijiiiiii stii thi ts 1 iilig Is'lle'fi hi, 

su llss'iii' ot lnisil li bo i ithis ', ii ill-

I)ttsrhlsst ofi i lell-l'r issil, (Iut , hiIg 

Sustaining Rapid Growth 

'\ltmhi iiph it Isilshl hii\s 1)ht'il fist'r, tile 
4 s~'(\',t ii lishjisn ltihi/sI i iiiisiiiiiil llh 	 hiS 

ioiiks''l ti tlitti It' itl''f il I f Slts's, liti' 
I' I '+ I' 1ii 1 t 11 t III I I t I I i t rI IiI I 	 I li , Ill(s u­
1i1,lill ,~l ( l {)I ' , i vf1,t<l P')l 

I Ilhosc I 1 155 (."h' lit' 1ii 1i BM IiIIi +,I)I 11I It 11 1(, gc ll I hs I Iltill'(III if u 'l thle ofs' 

Sltst's ,slus thil' 155 R. rI'mil s'i itiiih 
(lhuliliut i ',Itiijii liliN ,lit i'' \ si. i +Iit i.h tii Iorll,totrhi 5\i l entt -, 

ut liill iilli ' l jiuhi( -illl .lii i­ii()(s 

lilII it s' ll ii tlii ll l iiiiii0 . siri i ils ti ,ls 

floll Illc l IIIII of 1.111d ih', (o,+t i (Iflh il , lethss 

ou lliic's, il' l s IfIi l lipill, i' l i, ()I(tI 
tlclmis*,tl ilng. ()lif( (,llml tl it lge ,II o u( trl 

s-riulll hilltimsc ill r sli tg it- h vo l o I l ' ili/ 
tII i sIlI s s' IIs, it I sf liiII , t% I I i 

I li1i'5'llil I I II I tI I I II fsiitii l'Sisi-gs'\Is i 
i 1 , I I I ~Il -, II ~t - I \ II II III ' It''lI 	 l l l l II I 

s 

' 
t. 

s'i 
lJ.t + 

I 1ill 1 li ' 
I 1111; 1'tlil 

ii' ) tI'f ,lind[ [I( lhc 
- ) ('1U,,'t ),11 (", 1 l *,Iih t\, \ if li belr to f 

(Ih'\~ j(~ 'l a d de'\rlo l I +(;+illi 's %%hell 

Ii',itl ()i lll itlil .'lisiiil Ii ) I l is t i 
h(\ 	(,I<of leltili/eyr I oll',Illlilpli()I per liII 

1suti l, ',i ss 1lhut 1 kilsii 
liloi lliiii Ilts'( ls l i. i( 

I Is Sithi -iss t'-Ys'ur lli. 1t9i8(-t8 , 
it uiur,lhi (tl l'ihi/'r Iiusliliihutiisil 
">.3 nilii II t f ,, It) iltit liiits i I 1 7') 

sit 
t ofl 

i 3t 

timis 
t ill 
tt Is) 

(7 soilli li tI isiI t198t 185 this1 j i u livs 

,ltissiutiiuilgr th il t i tiit I3 plrti lit, 
%hl(h I Idi' hildS ij llei lt' Iit iiiln d. ilit ili 
ilhsoi fits' 'rills it Ilileiis ,ii siisihl illI1 Ih 
tl 'rl \ 0' .0(ii)( I juis.ihiisI II. tis( ,' siil'll 
IMirs'iillut hils c\( sl'hd5 0,00t o l t , oit,' 
ill tI7( ,77. 1(77/7 , sid IN9 'T79. I lid the 
Litlgest ,,,s t175itth titis, itoI1 77/78. .ilher­
ilisus, Its'lili/sr ciliisulli itiii iiisls'issi llih 

mill,\ 1318.()0t tol,; fis 1979)'/t80 tids2(00.)00 
tslins ill 1Itti ll , A his iis ths' Si i h',ii's 
,il iiilitliil irsi i til lsii 'ts d 'jsltds ()is 

,!l!.illi t . hsjst sli sislI l l ii isoi ih.it . 
n 	i tl s tsitlris\ii.,iiis.s I hii i u ii. l ii tisIulotsts isttiim'it ' ui.l/s'itedh 

' , 
o 'i sl h 	 h. s.I'll I.s111 "o i h'ir fsluul' il / i ' ll ii llt llsi ' i I I ltisits liist Ills- itis' i ll IsiA s.tlllt'i
 

'lI i'. ilsitu ullli fls'l 'il / i "''slti 11it his' ' i hii
- ' IIIl'. ol tlllll, sll int hif" 1.ltv I .it t i 1ist . htdust stsi li'it 
' <,

5llilt 'suits' ihi'l i vili tli 
1,1114 , tsi Illt l 1i li lil' l I 
,l 	 ll )ll(t',\ ,h l I( I '1111111,- 111, 

fo i I llfii ill I h I V -l,1I, 
li lt ,I h'lIssI Il ", i -I/hli ssi ssli uoi 
17 11., 1, ,iSitt! i/1 

'i\ us1h 55 ii i'cl lll ilt 

-l" \I Ill .ih ., 111 \1'.t' / ,i,i IItill i IsI '' ii f it hl1 h I Ijis v'(s it i iIh if ltilppiig 
i Iibt\ tii h it ' lli 'll l tl i i sliii' i til lll is 

i~ (~ll11111,1 111~, . l ij hI .l1i\ h -I llh/,,[ II t. o ili 11.l\ '111d hlms i 111w, lll Ih l li.I 1 Ihi lml I 

lsih 	 ' Iii ' ' i )h i I I'i' i lodv. ll il h I Iisisiti .ltl hv' i tIills,1( %% 
i hi ,s' d Ii I i t hi's 'L, ii s'ttos 5 siosuon' slIi i i, i ttt ' 

/11+' t cu r tl / 9 4 1; 1 1 h Ill ill lll ( i , lill . 1910 1. 1) 10 5 
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4414mJill( v44''I'. lit,88114 
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ii IIIIN,1lot ,4I-,4,4 l ' lo .Ill'('(j ~lI44S 4 4rtli( 
w1\4u 44144/r 81184I 

441 gi l~ 11 1i8l k41!iI l-1' 11.11- 148 If II l it, i hw~cd I , i d11141(18401 4'"n I I,' ilis 44 1Ill44 

pill c llI.i1144441111m .4 11 I 11414''4 w41il I I I' '1 , 4M iff1 1 Ii .11111 11 Ifilsi1411 fo441,11i leIli)] -

I1Ill4111 ' 41' w 114(w l fo I)I1, 1to. 1 111 1m 4 4Ill41 84 1 :-4',14'l ( l I)II14(1 

w 11"t. 11.1 11I l,,111 k1l4'I I44'14111'llt14'4. 44 444 (4(42 14i1 4)fll;l 14 , 'l'4 till)' 
(I" 1 ' 1 . go44'l111/'[(('.4' fill4114 d14.4 Im'4'(1414'l'4 1-4(111 ImIl414' ,4l 44I~i l'4~l ta o
 

Ir~148 I()%\.4III4 Il l14'44m 4''-h. 4l 144 111j444
I ')4 ') 4"('11.4411' I (1 I 11fil)\ u1'I 41( 'fill di'. 

(41lim'( 44( n .11144 lk 111gr4 1l4'(l411414144,;Al Ili, e4.4 4\ ll 1 h\ i Il Il4 4I oI 844'l.il 
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APPENDIX:
 

EQUATIONS BASED ON MACRO TIME-SERIES DATA
 

[lie ef)u.)?lli:. p4'e'-; d b o%., l 'd to ilIstrat ( ' rgie sol(specificaItionet\ini ite Il tig( 
error pres'.('nlled il I hlijhtr 5. lota! l,'riili/er conSuml)tion is considred ,1fllnclioin of'
irription, hihyedignl~lis ud li(f's. Av,niblh nith-io (Lim~ onl thcse varialvs for the 

period 1961 62- fN76 77 ,mre w'd l('Stin~t( IliceqltlItion'-. 
Ilhe 1Ioilhowog VI1n1( Ih'sI+edl:i .re 


I.( total hctilit'l o lslmptlol 1,00) tl s of l'i.l Its).
(ill Ili 

(ilIA gm ,"s', lehlic"n,),
illig,lliul ,nc,l (ilmiillionl 

AIII( ,it'd higl,l- fIM ' million11dev i(hlillg v'lieties of Illjor ('r(,lis (ill lChe.Is), 
I"PI linlh\ twilbehr M,,h .les I tilizers (1961/62 1(0).of 'lhpiri(,s ofof 

.U(PI'l inde\ iniu1her of ,,iobls,leprices of igriculluial commodities (1961/62 --100), 
I)ITIP illde\ lIllibel of dellimed II'I, dflhitd y th, i(fh\ ImIumbervofwholesalepricesof 

,ill I00),cotnuoditivs 11961,t)2 

I)A1 1 inde\ 1111111fhev eflill(d deflled by the lliteroi 1I;PI. index of wholes,efe prices 
(If all ionlnolli i(s (191 62 1w0). 

RFA( 1) 1 inidv\ nutmber of thw rmlio oflITlI to .A;III(1961/02 100), ,lind 

TIMEF. time ( 19l 62 1, 1962'63 2. 1976i77 16). 

When]lI tihe vaviables. ave ued11 afltev hogavnihnit trulrlsf('tlttiotl, they are expressel with the 
letter I. before tihen. 

Results 

Takble 31 pes'nts the correlation nmtrix. Ihe correlItion coefficients between Variables 
ill log form are shown ill pIarentheses. 

The fiollowillg six equations were esti1mated. Figures in Iarenilheses below the regressian 
coefliciilts ,tre I-statistics: 

TFC 4074.5 1 174.7 (GIA 1 34.0 AIIFC 5.5 FPI 0.02 A6(PI; 

3.71) (4.68) (2.28) (3.18 ) (O.Ol) 

le: 0.98, DW: 2.013; (1) 

TFC : -839,3 + 134.4 (;IA 1 22.0 AIII'C 18.3 I)I:I- 9.4 DAGPI; 

(-(.48) (2.27) (0.91) ( 3.33) (--0.73) 

I": 0.97, I)V: 1.305; (2) 

FC -904.7 88.5 (IA 1 41.4 AIIFC 13.2 RFAPC'; 

( 0.48) (1.62) (I.89) (-3.03) 

R: 0.97, I)W : 1.91; (3) 

LTFC - 5.400 3.58(0 I.;IA 0. 1,12 LAIIt.I 1.055 LFPI 4 0.926 LAGPI; 

(-1.368) (2.460) (1.427) (5.153) (2.912) 

12: 0.97, I)W : 1.402; (4) 
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ITFC 3.439 ;31.090 IiIA i 0.157 lAIII-C( 1.078 I.I)I'I 0.880 I.AGI'I; 

0.522) (3.)87) (1.584) ( 3.28,) (I.074) 

1': 0.97. ) I: 1.365: 	 (5) 

I.IF( 0.236 t 3.li Id.IA , 0.153 LAIIIC 1.)29 1,.IA(I'I 

(0.074) (.372) (1.652) (5.492) 

V': 0.98. I)\V: 1.362. 	 (6) 

I,ich of the lbov ('(ttinlios ep\fln", 97-9i pel en of Il' ,variation in total fertilizer 

colstil)tiol. All lIailil regression (oli(i'll, 'Spt theioi fir l)A(WI'I in e(llatiot (2) 

Ilak, (expecd( signs an!i oso'f the an' statistirall' significant it 5 vrcent. One could also 

,irtiallN elit itit' lti(ollimne'-it\ hy cslinhiting c('ltiiits (4) o)r (6) IN dropping the 
halpter S, it would lee\ldha1tory varialhl (It1h1-N eliling varieties. And yt, Is argued in 

inorret to talke ll(e i'rnlht ('d'phioeS suc1h these as, providing insight.s into ille (catsall,IS 
flcltors ),hiud In' g o .h iln Iota felrtli/ l Iollslliption hei(een 1961,'62 ill! 1976,/77. It is 

ilso (h'r ImIn ill' huul u I,, eeln TII].. (o illn' one hiond andlId (' is( omo'lliill ()'Ilii' lls 
ihiffent \iih])]f", (o In olier ham.1, that high stIlitlitil signific'ance itli. ­'Isplahhhr\ 

ako ]m's',- i ( *\.1 11(', IPI, and A(1'1 pik ill te influvnce ofthe ,lllo c (,(]1hilo)ll 

the l(r i'<sse' hehilni (11r.1i'le,n1d. di-rinlioll. 11([ stI \ )yslvste o--l- ro( esses that 
Ihi, t11(o eXlilotor,, varialdsofthealso h.eloied o'elilinn. Is n ,gite 1hit luinges in tli 

ahM .e ep t ions h I nt) attsi! ilid!l ie e ()f Ihe ( hulges in IF). inlt fhat is (lii ell fferent 

hrou ,aingthat vlrtu'll', ,ill goos,6 indi", t,lii'r ( onstnuption vs Incanse of growth 

in iittinul for I, .tilizr stinp frotl clhougis in In,' '\ltlamtati,, vurilles .inid that the 

regre ssion (oefficier(uit.- ( ts' ci(pillions an' liuhi.Ised estilltlles of their influellne onl ftie 

gr ,lh in noal labr)ilii (wlmuillption. 

Table 31 - Correiltion mntrix 

Vmtjlh, I IC (IA AtFC iFP1 DFI'I AGPI DAGPI RFAGPI Tile 

H( I o 

Ali C1(1 1(27)i 1 0
 
(09)6) (0 97)
 

fill 1) 76 0 i((- O(03 0oI.
AII( 1 it 3'I I ii ) (.1

(0 76) (oIto) (4i )f 
I[)fll 	 111Hl 0127 0) 16 0,.1 HI I.0 

(0 ), 1I 0 P) (131) (011w)) 

AGIPI 	 0 HIN 09 5 0)')-1 0.92 0. 1( 1.0 
(o )n) II),m) ) (wn)) (o () 1) 0.33) 

I)A(Pil o0 1 0) 12 0 01 0o15 060(- 0 16 1.0 
(to 5) (0 17) (0)22) ( 0011) 06)5) (0.27) 

RI.AGI 0 35 It 2' oi 2 . 11 0.7 0.20 0.112 1.0 
o S5O) (o 211 ( o)31) (0)0( ) (0).97) (0,3,4) (0.111 

Ili11f.e ()I 0ilWO 0' )17 01. 0.33' 0.95r, . 1 11 0.31 1 0 

( ()Ill) (i (3) JO () (0 75) 1) .52) ((.()3) (0.37) ( .52) 

N ih's: tI v ln u' o 1i O 50,1(03 ,irt g' il( ,ift 11 5 pnt l. I fl' ilgllr's ill l 'uti''s r etin il I orrltioni 

Illtlii iti wii.l ih" 	 III l) olII 
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