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FEKTtLlZER CONSWPtEQN AND GROWTH TN SEMI-ARIP 
TROPICAL lNDI4, I A D ISTRICT4EVEL ANALYSIS 

Studirr an trttl l l u r  ur in l n d l n  ~ r l c u l t u r r  b w  h u r d  u l n i y  a 
I 

the hlgh hnl l l ~ t  msulng l r r l g r t r d  c r q a  n d  rrglms that hlw p t r  

v i h d  t h  u l n  bur fw p n t  grcvth in k r t l  ltrrt cmrmptlon [2,),4,~]. 

dl strict- level data for the g l x t  lor by RIII n d  Slngh [ b ]  th#d thrt 

In t h  la rclinfrll raw, ,  f r r t l l l rer  UH war hlph .nd vrarlnp In tho 

irrlgcltad districts, whl le  thr lanl rrigltrd districts had poor md 

strgnnt'  conwmpt lon !rvelr. Lxcrptlonr to thlr wrr dlstrlets whra 
uni rrlpated c n w t c l a !  crops 1 lkr cotton, grorndnut , tobrcco, chi 1 1  lac,  
r t c . .  wrn iwttnt, There studlor hypothrsltrd thr t  thr hlghly irt l-  
gated rrrm would rvrntwl ly  rrrch t h d  r ylronualc potant i r l  ~ n d  rubso- 

qunt ly  crnr t o  g r n r r a r  futurr qrawth I n  fartl l i t e r  us# md crop 

p rodue t i on. 

This prpcrr exrnlms thrrr Isrws vl th sprcld r r f r r r n u  to thr 

SAT r r r r s  of the courtly on thr b n i $  of the latest rvai lrblr datr.  

&cad. or so (1%9-70 to 1978-79)7 (4) Do the d d t r  for thr mvmtln 
provide my indlutlon d sleckalng drnwd for iertllttrrc in gb 
IrrJgrtrd rrem? 

t Ecmafes Progrr, lntrrnatlonri Crops ksaarch ins t l  tute for tlw 
Wl4rld Traplo (IQISAT), ILLILAT Patnchrru Port Off la, 
rhdhn P r d n h  @2 324, lrdir. l'ha Mhon 8rr p l l t r k l  to 
On. J n s  6. Ryan, Hrtthlw wm w, ad Wr I. 8 l n m ~ r  
for thrir r n t s  n d  $llppestIans. Thls p e r  f@m$ thr first 
prn of r larger project on fartl l l u r  Utr i n  knl*Arid Tmplal 
India, 



Thl* mrlysig Is bawd on dlstr tct  bvr l  drtr. Thr I n d i n  SAT I, 

sprrrd OW 10 staten: Hadhya Pradmh, Wrrmhtra ,  IlrmatJsa, 

hdhrr Qrdmh, Tmt lnrdu, Uttar P r a d e ~ h ,  PunJlb, ktymr,  . 
kJwth#n and bujrrrt .  thr d l r t r l c t s  in  them r t r tes wtw c lar l -  
flrd on thr bnh of normal rnnurl r r t n f r l l '  n d  192 of t h w  

racrlvlq kt- 560 m to ISOO n na-I m u r l  rrinhlf, nn 

lbmtffled as rml-rrld dlstrtctr. thew wrm further grouped Into 
l r r lg~ t rd  md unlrrigrtrd crtagori~s -ding upon uhatlnr thr 

Irrlqrtd r n r  w r s  mom thm or lets thm 25% nr#ctiW$ly. 

Oat4 m fercl l l z e r  conruyrtlm In thew dlrtrfcb mrr taken 

from various lrrucs of PIrtClCur Stcltlrtiac, m n n u r l  pub1 lutlon 

of the f a r t l l l z e r  Association of Irrdlr, Mew 6slhl. CuWmt farti* 

Ilrrr conruptlon ertlmatrr were worked out by trltlng +a rwrr9e 

con~umpt Ton of n l  t roprn (N) , phosphorus (P 0 ) md potwh (\O) In 
2 5 2 rrch of t b s e  dl strlctr durlng 1()17-78 md 1978-79, Yd wn 

rxprrssrd in kilogrms per hectare of cropped area. Dl~trlctwlsr 

acreage data w s  svr i  l r b l e  only for the early sevsnttw md w 

usad ths averrgb of  the lajt thrw years to ar r lvs  at $he croppad 

rnsr for mch dl strict. W s s  wta ursd to  calculate that per hectare 

conslraptlon irvrls. Thr n a l y r l s  of g m t h  in  f r r t l l l i r  urr was 

ksrt with problems k u m r  tho p n t  (pn-1970) trend in frrtilitar 
cmnnpt ton was vl t latrd durlng rarly n d  mld-srvantlrr [),6]. I t  

war not possiblr to use wry ry)rrrslon-b.ud tmnd na lys l r .  

ln%taad, w considwed the consumption Iswls I n  the I n O t l ~ l  parfad 

(wrrrga of 1969-70 md 1370-71) md t h  current prrl od (amrage of 

1977-78 md 1978-79) and ln te rpn tqd  t h  l n c r ~ n t  (or chmpr) 

lkr [ I ]  for drtrllr of thlr c i r ~ i f l u t l o n .  

'The urr of oxide units wr p n h r d  b.uura dlrtricrwlu onscllptlm 
data wm av~tlrblr consfrtrntly in  there units, n* t ~ n  fertill)r 
h i s  barn used in Its nut~"Tant 00(~~0tatlm~ 



rrpmwd In m w l  tom aa thc l l n r r  grcwth rateb Ihlr r a u r  
that t)H v l t l # l n g  Influsnee$ of th. #I+wnnt la9  hm n# p l y o d  
t b s e l n s  out n d  h r t l t t n t  con#~ptlm k r  c a r  kck to  tln pram 

view trend llm. krrl [l] hr rqud thrt 111 i s  prabrbly th 

caw s d  r t t r l b u t r c  bulk bf tho polt-1)7$ grmth  in ta r t1  l tgrr cm- 
supt ion to  n e o n  y in t md rftrr pao/ growth In 1972-13 md 

1973-74 n d  r shrrp drc l ln r  in 1)71-n. ?hi$ r tupt  Ion nrrds t o  

k borne In  mind uhl la stu6ylng tho grwth pottorn. 

Two othrr  I lmt t r t lann n w d  to k mrtttonod, t)ta c l r r r l f l c r *  

t Ion of dl rt r l  ctr 4% l rr lprted or unl r r lg r tod I r brsad on tho latact 

r v r l l r b l r  d r t r  on l r r l g r t r d  rnr  i n  d l f f r n n t  d l s t r l c t r .  In noat 

asor, t b r e  par t r ln  to  thr rrrly r r w n t l r s ,  It I s  qulta lICoty thrt 

uvrrrl of the un l r r l g r t rd  d l r t r l c t s  (n c l r t r l f l o d  h r o )  h#w nou 

mvad t o  tho other crtrpqfy. kcondly, l t I r wrl l k n m  that the 

p o r t - p r l u  hike rrcovary in conscnptlcm of phoaphrt l c  (art l l  Iran dld  

not s t r r t  bofore 1976-77. Thls mlght krw lad t o  ram unbr - r r t l n r -  

tions, p r r t l c u l r r l y  In th m r l y s l r  of I w l r  of corrrunptlon, 

the next two sect lans gl w the status of frrt l l l ta r  conrupt Ian 
In t e r n  of n l  troprn (4) , phosphorus ( ~ ~ 0 ~ )  md potrrh ( ~ ~ 0 )  I n  thr 

SAT dlstr lcts. '  The prmh pattern ir s;lyzrd In the fo l lmlng 

FERTILIZER CWSUnP716W IY SAT DISTRICTS 

Table 1 shar, tb avrrrga lrwl of ferti l I u r  (nutrlmt) canrumpt Ion 

In  k l l o g r n  per hectare of qras cropped rrrr  for t h  SAT r 8 wholr 
n d  for tk i r r l g r ted  and un l r r l g r t rd  zones. The m r m o  mslrptlm 

lrvri~ i n  the SAT d l s t r l c t s  rrr rauhat hlgkrr  t h n  t k  corrrspondlng 

national rvrtrprr but f l p ~ r r  fo r  l r r l g r t r d  n d  un l r r l g r t rd  M S  

3Mmoforth, In thr trxt n d  in the t a b l ~  w thrll urr I, P K #or 
thrsr thrm nutrirnts, ntprctlwly. 
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T-le 2. Contribution of l rrtgated and unirriprted SAT t o w s  to rggrqrtr fertf- 
l l x s r  oorrruclptfarr : 1977-73 and 1%9-tt 

Par t  1 c u l a r s  I rrjptmd b l  r r l ~ t r d  Tata t  
SAT ?At SAT 

1. Urdur of d i s t r i c t s  

Total  ferti  l i r t r  (WU) 

Phosphorus (P) 



fhr lrrlprtJ SAT dlrtrictr, &Id, cmmt for only 2% of 

the nrtiarrl md rbwt 35% of ih. SAT gross cmppcd c r e w ,  use 

458 of thr nrt lonrl md 622 of total SAT cmsuptlon of frrtl I lzrrr 
(WNK). On ths o thr  hmd, thr unlrrlpatrd SAT d ist r ic ts  covrrlnp 

a 

428 of the nrt  lonrl rnd 65% of the SAT cropped rcrrrgc, rccourt for 

8 bn 27% of thr rggrqrtc and 381 of ttw total SAT consuption of 
frrtl llrrrc. Thr proportlmc rrr r&rt higher for pholphrtlc 

rnd potrsslc fart i l tzars, 

Corrtspondlnp f lgurtr  for 1969-71 show that the shrrc of SAT 

r n r s  i n  national consmptlm of f c r t i  l l z r r  (I)+P+K) has cow dew 

sham of' non-SAT ilreas, The shalt of  Irrigated SAT a r e k  in total 

SAT conrmption of a l l  thr three nutrlentr was hlgher 11 1969-71 

8% amparad to 1977-79. This Itnpllss a r e l r t i w  IanprovWwnt In 

Qert i l l xsr conouyrt ion In  the unl r r b t e d  SAT arts%. Bath the 

tables show thr paor strtur of far t i  l i z r r  ccmsupt Ion i n  mi 

ted SAT rralrs. There results follw dlractly from the m t r s a ~ l y  

law fsrt l l lzat ion levels observed for nost of thQ uni rrigetud 

c m p s  [12]. 

VARIATION I N  LEVEL O f  FERTILIZER COlSUMPTlON I N  SAT blSTRlCTS 

fha prttatn of cmccnt r r t lm  On fertilizer conruapfion in SAT dts-  

t r i c ts  I s  presentad I n  Table 3. Part A of this table s h s  the 

dlrtribottorr of districts in t a m  of Ieval of m s u p t l m  of to ta l  

nutrlants ( W K )  per hcctare of gross cmppsd area. It $haws wide 

vartrbf I I t y  across distr icts,  b a r l y  42% of the tota l  f e r t i  l i t e r  

m s m d  i n  the 192 SAT dtatr icts 1s accourtcd for by 35 distr lcts 

In the above 60 kg class. On thr other e x t r a ,  59 dlstr lcta c m s m  

lass thu, 10 kg prr hectare and account for o n l y  4.n of the total 

farti l t n r  consmd. F lgunr  for rrigatad and mi rr4atrt.d dirtrtcts 

b r t q  out the dtsparitlas .on c l r r r l y .  In 32 out of 78 d l r t r lc ts  

In the irrlgatrd utwory, the average pcmnlrptlon law1 exmads 





6-0 kp par hctrre  n d  thrrr rcocnt for 38.68 of the totrl fertt- 

lltrr canswd in thr SAT; I n  mly mr the frttl llrar conru~t lon  

11 less thm 10 kg per hrctrrr. On th athr h s d ,  only thm 
unirrlpated d l s t r l c t r  haw canrmptlon lewls u c r d l ~  60 kg per 

* 
kretrn and in  8~ ~y as 48, t k  level 1s lrrr tha  10 kg. mu%, 

kg, wet 89% of the unl r r lgr t rd  distrlctc hrw consumption levels 
blow 40 kg p r r  h r c t a n .  Thlc prt tarn holds for lndtvldutl plant 

n u t r l n t r  also ( b p m d i x  I ) .  

In o r G r  to  f8cf 1 I t r t a  campart son with other data rourccs, 

pert 6 of thr tab!, shws thr distr lbut ion Tn t e r n  of f rr t l l  i z t r  

~ s u p t l m  per d l r t r i c t .  Apgrrpatr i t a t l ~ t i o  for tha cant y as 
4 r whole l n d l c r t ~  thrt  nerr ly 12% of  the tota l  number d d ls t r l c ts  

In  tho country hrva msunpt ion levels axmeding 30,660 tonne5 of 

tot81 f r r t i l i ~ 8 r t  (WPM) and t b s s  account for over 42t, of the 

nrtlonrl conrunpt ion. On thr other axt ram,  45% of  t h a t d l s t i i c t r  

conam less than 5,000 tanner and their ahsrt i n  the ~ t l o n r l  con- 

aunptlon Is barely 88. 01tr for a l l  SAT d l r t r l c t s  pres&trd i n  

T4ble 3 m v e r l  o l d  1st In ter -d ls t r ic t  varlabl l i t y .  Thr concentrat!an, 

hwevrr, i s  less sharp In  t o t r l  SAT as conrpared to  the cowltry as a 

whola -- the proportion of d is t r i c ts  in the l ~ s t  c l rsg  (Irss than 

5,000)  tonne3 I s  slgnlf icantly s ~ l l e r  at 228, md th r t  t n  the above 

30,000 tmnrr clrrs i s  higher ( 3 5 1 ) .  
Figures for l rr lgr tad md unl r r lp r t rd  SAT d is t r ic ts  reinforce 

thr m c l u s l o n r  druwn r a r l l e r .  Nost of t h  hlgh f c r t i l l a r  consultqj 

dlrtrlcts belong t o  the I t r igatad  cbtegory and thc unirrigatd dls- 

t r l c t s  reveal pmr consu~ystlon levels. Tl~us, while the d i s t r / b u t f m  

of a l l  SAT dfstr lcts convrys r mrt favorable tnprrrslon rs compand 

to thr country rs a rhola, i t  i s  $0 beulna of r blending of two 
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g n r  rt .on t h n  2 kg #r mu -*  58 of t h w  wen in thr ltrlgrtrd 

Ut. A t  thr other utrr, the i n c r r n t  rrtr u9 lrtr thm om kp I n  

11 d l s t r l c t s  n d  65 of thru w r r  unlr r lgaed.  Thlc p w t r m  holds for 
dltr-, but far phorphrt l c  n d  potrssl c f a r t i  1 l ~ r $  the 1 rr lg8tad 

d l r t r i c t s  also f l ~ u n  p m l n r n t l y  i n  tha l o ,  growth catrgorlrs. 
@ 

T h  i r r l g c t r d  d l a t r l c t r  hrvr continuad t o  ~ r f o r m  wal l  In tam 

of level ( t rb l r  I ) ,  8s wll  r s  grawth i n  consupclan of n l t r  onous 7 fe r t  i ilmn. Ihr unl r r l g ~ t r d  d ls t r l c ts ,  wl t h  tom wmpt Ions prraant 

a d l s m l  p lc tur r  wl th ova? 50t, 81% m d  918 of thm havlng lrrs thrn 

half lyl mr mnun growth in n l  trogcm, phosphorus m d  m t r sh  contmpt Ion, 

r r s p r c t l n l y .  I t  m y  also k notrd t h r t  In the l r r l g r t r d  cetrgory, only 

tw out 01 78 d i s t r i c t s  had lass thm 0.1 kg growth In  n l t r q o n  cwltupm 

tion; for phocphrtlc and potrsr ic  fo r t  1 I z t h  n m k r r  W ~ O  6 md 19, 
racpoct ivrly. Thlt supglgtfi t b t  growth In  nl  trogln consumpt Ion h n  bean 

Ihe rrtr of growth emcorded two kg far nitropen md onr kg for 

phosphorus in  10 m d  7 unirrlgated d l s t r l c t c ,  r r sp r c t lw l y  (Trblr 4) .  
In r l m s t  r l  l there d l s t r l c t s  c i w c  llkr cotton, praurdnut, tobrcco, 

chl lll.c, r t c . ,  w r e  found t o  k tmPortmt.' Thus, drrpi tr d r t r  lnrdr- 

qwrcies, the results broadly confirm tha pattern observed by besrl m d  

Sfnph [ 6 ]  tor thr slxt les.  

(2) YI have also evalurtad thr contention [3] t h r t ,  by md large, 

thr d is t r lc tw ls r  brrc sustrlnlng grarth i n  f e r t l  I lzsr con6urptlon has 

r m I n e d  quite nrrraw over tim, by canprrlng the p e r f o m n u  of high 

6 
l'b rrtr of 9mwth rxcredrd tw kg per nnum i n  only 10 d l s t r l c t r  for 

nftmpm n d  om Q for phorphorur n d  potash In a l y  7 n d  4 
dfstrfcts,  r e r p w t l w l y .  

7 Thr d l s t r i c t t  for nitrogu, urr: I(rir8, L b r r k n t r ,  Surrt, C8ndhlnqar 
(fujlrrt), blhrpur, Jalgdn ( W r r h t r r ) ,  kllrry, blckur (bmrLclkr), 
lhrr (Ambra) md Ill nwr (Uttrr rrrdrrh). For pkolphorur, tkr 
d l r t r l c t s  un: Srbrrknt,, kfkot, hnrprrh, )krcm@rr (Cujbrr t ) ,  
llrrrn (~(rm&tJlr), i(h- (kdhrr) and la lhpur  (~r86ht . tr ) .  



gmth d ls t r l c t r '  durlng the t l x t l r c  nd trvmtlrs (rbputdlr 1 1 ) .  fhls 

cclprrltm provlbr unlst&rblr tvidrnu of r widrnlnp of th d i s t r i c t  

level brsr suppart lng grwtk i n  f c r t  l l irrr a n s ~ t l m .  I t  s h a n  that 44 
l r r lg r ted  md 26 unlrr lpr ted dlstr tcts,  had hlgh growth In pitrogan on- 

smtion durlnq $ewntlrs. In 25 of th i r r l p r t d  md 5 of the unlrr igr ted 

d l ~ t r l c t r ,  growth w#r hlqh during the sixties r l r o .  Slml l r r ly,  in  29 
I r r lga t rd  n d  21 cnlrrlgated d ls t r lc ts ,  growth i n  conswptlan of pharphrtlc 

f r r t i l l z r r s  war high during the trventirs; out of thew in  IS l r r l g r t r d  md 

8 unlrr lpr ted d ls t r ic tc ,  growth in cbnsmption war high durlng i l x t l r s  

also. This c ls r r l y  shows thdt new d ls t r i c ts  hrvs coru up to the front 

p r r t l cu l r r l y  i n  thr unfrrigated SAT r re r r .  

(3)  fdble 5 cmprrsr tha d i r t r ibut lon of SAT d ls t r l g t r  ( In terns of 

rrtrs of rnnurl Incramant i n  tonnus per d i s t r l c t  par mnm betwskn the 

s l x t i t 8  md rsvmt i rc  (1910-78). The pattern for $lxtis$ 1 %  brred on a 

nc lass l f l c r t i on  of k s a i  bnd Singh [6] drta. CaprrJle figures for the 
9 sevant irs haw k e n  worked out by US. The p u r p m  of th ls coagrri son i s  to 

tb f t  the hypothtds thrt growth In  fertf  l h e r  use In  irrigated areas would 

eventurl l y  decl inr [],4,5,6]. 

JYM: table rsverls m overal l inprovsmcnt i n  the psrfomnccl of total  

SAT durlng the taventlar with respect to growth In  nitrogsn consrmptton. 

The psrcsntrge o f  d l r t r l c t s  with high t o  very hlgh grouth h4s r i m  from 22 

to 37% cnd in the la, to wry low u t w o r y  i t  has frlla from 46 to 32%. 

%he analysis for s l x t i r r  [6] nrasured g m t h  in  t e r n  of annual increment 
i n  ferti l l t e r  con~u~p t l on  Wr d h t r l c t  ( In t o m s  per d is t r ic t  tbthsr than 
kg #r  h). Thr rum approach war urrd by us for the w v ~ t i r r  rlso i n  
o r h r  to allow uwrprriscm, I t  must also Ibs mentiorred that tha parfonnsnm 
of d is t r i c ts  durlng the s l x t i r r  was mad frm, m p r  In 161. There might be 
s m e  minor errors In this because tk maps are not very claar. 

'ht. that the drf inl t i a  of SAT i s  dlffemt in tbse  two rnalywr.  Fm 
hrrl md Singh [6 ] ,  Tables 4.7 md 4.0, 166 dlrtrlcts recsiviw ktMn 
5OO to  1150 m m w l  noml rr lnfr l l  nrm c#ltt&md as W d i i t r l c t s .  
In the pnwnt st*,  tho b f ln t t ion  ir  dtffermt. fhs &finition of Irri- 
grted diotrlct ws krpt ttw om. Collprffm has bm attaw~ted tn table 5 
by considrrlng thr percentage of district$ f r l l l n g  in d l f f r m t  utrporltc. 





I t  18 8 1 % ~  clrrr t h t  thi$ inpr@w*mt hrr  bcm broqht abut !8ly1ly 

on wcomt of thc irrlprrad d l s t r l c t s  -- conflrnlng tihat wrs mtiawd 

e r r i i r r  reg~rdlnq l rrlgrtrd r ra rs  cont lnulng to p r w h  thr h s l s  for 

grmuth In f e r t l  llrrr (nitrogen) use. For cn l r r lp r tcd  @nu$ also,  thr 

prrcmtrp of dlstrlctc i n  the high to  very high r r t q o r y  has i l p n m d  

fmn 10 t o  228, but thr proportion of d l s t r l c t s  having law t o  wry la 

growth recordrd n l r t lw l y  &st drcllne fmn 58 to  4s. The r r  

trend rpplslrrs t o  hold with respect to  pho~pbrus COJ)J; I ( I I IP~~~ r lso.  

The rbova 8nrlyr i s  ruggcsts that l r r l g r t sd  d l r l r i c t s  c m t  lnw 

t o  provlde the nvtn brrr for growth i n  consupt Ion of both nl t roprnour 

md phosphatic f c r t l l l ze rs .  As conprnd t o  the r l x t i m ,  r large n u k r  

of such d i s t r l c t c  moved from low to  high prauth crtag*ry In thc srventler 

This hrs hrpprnad i n  some u n i r r l g ~ t e d  d i s t r l c t s  also bt warly half 

of tuch d l s t r l c t r  contlnuad t o  remain in  the law om*& u t q o r i r r  

during saventiar rlro. 

Trble 5 doer not provlde my evibncc rrgrrdlnp decalrratlon of 

growth In  frrtl l l zcr  consunption in  the i r r igated rre* [L]. Appendlx 

I I, which shaws the performance of high growth d i s t r i a s  durlnp s ix t ies 

and seventier, i s  more revealing In  th is  regard. I f  o consider change 

from hlgh to low growth cetrgor irr  ( b e t w n  s i x t fes  and s ~ v w t l e s )  8s a 

de f i n l t r  indlcat iar  of slackening, w do not f ind my tuch distr ict  for 

nittogan but In four d i s t r i c t s  (2 each In i r r lga tcd  ad u n l r r l p t t d  cate- 

pries) th is  has happened with respect t o  consumption of phorphrtic fer- 

t i  t iztrs* 

The darlnance o f  the irrigated d l s t r l c t s  i s  mII braught out 

by the drtr i n  T ~ b l a  6 showing th contrlbutim of lrrlgatrd md mirri- 

gated SAT d l s t r l  c t s  to th t o ta l  grcuth in  fert I l i a r  anstunptlm 

between 1970 and 1978. 
The tabla shows that the Irrigated rrsrs have rccmtsd for amst 

of ths qrarth in rggnpate frrtl l lut  m s ~ t l o n  in the SAT. Thlr i s  

so kcaura n l  t m p n  accounts fo r  a ujor  bulk of total h r t ?  l i m n  r d  



Table 6 0  h~lntr~ cmtrlbutlm of Irrlgatad md unlrrlgl* 
tad SAT d l r t r l c t s  to g m t h  In frftl llrrr cmtup- 
tkm kh*m 1970 and 1978. 

htccmtcpc of' total pmRh 
~cwntcwl .for b*: 

7;r ~ I W I  Qit  
d l a t  rlctr dSrttlcts 

and mt (62t)  of tb growth In n l t r g n  conrunptlon Is accounted for 

by the l r r l g l t r d  district#. Wlth w p a c t  to growth in  contwnptlon of 

phorphatlc and potrsdc farti l lsers, the unlrr lgrtsd d l r t r l c t s  haw 

m t r l b u t a d  8 re la t lv r ly  l r rgr r  shrre to the post-1970 growth. 

Tha nrlysl% of growth In f r r t  i l l z r r  consmpt Ian attempted 

above i n d l e r t ~ s  that  f e r t l l l z a r  conrunption i s  growing I n  tha SAT, md 

i t  1 s sprkrdtng to  cover mrt rrtrm. We do not observe sny tendency 

tarrrds slrckmlng of grou(h in cmsunption of frrtlll2rra i n  the i r r l -  

gated SAT d i r t r l c t s  and th( share of the38 rrear l o  rddl t lonrl g r i n s  i n  

f a r t l l i z e r  consmptlon In the SAT eontlnues to be dominating. There 

has km same Inprovemnt in the p r a t h  p r r f o n m c c  of the unlrr lgr t rd 

dlrtrlcts but th ls  r r l r t l ~  gain should be viewed i n  contrxt of thr 

f r t  that the r b ~ o l u t e  ccmturptlon of f e r t l  l lzrrs (N+P+K) contlnwr 

to br klar 10 kg par hrct l re  In owr 42% of the u n l r r l ~ ~ t r d  $AT d l # -  

tricts ( T l l r  3) md that h r t t l i z r r  we hrs roa ln td  ctrpnmt i n  12, 

39, n d  65 dlrtrlctr, resprctlvrly, for nltropm, phocphorvl n d  

potuh, out of 114 unl rrlwtrd MT dlstrlctr ( I rb la  4) over (kr perlcd 

197@-78. (hnmr,  thr flndlnq that nort of thr hlph hrtl l irar u l l q  
dlrtrlcts in th unlrrlprtrd U T  have r dzrrblr at*& undrr unlrrlgrtrd 



urrrrclrl crops rullp.rts that the cmp br of ferti l i a r  mlrptla, 

sontlnur t o  k nrr rov and t b t  the u r l r r i p t r d  fwd crop# cmtinw to 

b n r$ l r c t rd  i n  thls r rprrd.  l l h t  seem t o  be hrpprnlng i n  thr unlrrl- 

prtrd SAT Is rr l r t lwly rapid dllfwion of f e r t i  1 i z t r  us. a, c a r c l a l  

crops* P ) r h  ir  r ~ l c r r r w  trend i n  itsall  but i t  does not d t e f  the 

b r r l u l l y  poor status of  f r r t f  l izer uro I n  these ater r  in t e r n  of 

frvalr rls wI1 as grmth. 

S W R Y  AUO CONCLUSIONS 

M l r  prpar pmvibs r n  ovsrvlsw of f e r t i  l i z t r  consunpticm and g m t h  I n  

SAT India based on d i s t r i c t  level data. I t  W I S  found that the 192 SAT 

dlrtrlctr rccountad for  nearly two-thirds of the gro# cropped r r s a  of 

t h r  country, and nearly f f X ,  75% rnd 708 rcspectlvely, of  the nst lonal 

conrunpt ion o f  nitrogenous ( W ) ,  phosphrt lc (P O 1 andupotrssic (50) 
2 5 

f e r t I l I 2 a r s  i n  1977-79. Over 628 of thr to ta l  f e r t i l h r s  (W+P+K) used 

In thc SAT d i s t r i c t r  was contunad i n  the 78 i r r i g ~ t c d c d l s t r l c t s  whlch 

claimed only 35% of  the SAT cropped area. Thus f a r t i  f i l e r  cmsunptton 

In  SAT lndla ref lected a blending of  two extreme ~ i t ~ t i o n s  -- the 

h lph- f r r t  i I lzcr using I r r iga ted  r raar  located i n  the )lr!ns of Northern 

India and coastal areas of Andhra Pradesh and Tamllnadu, and the low- 

frrt l l l rer-using un l r r ig r ted  d i s t r l c t s  spread over moat of central and 

western India. Tht average level of f e r t i l i z e r  (!&$+I() consuption per 

hectare of cropped area was 57 kg i n  the i r r iga ted  and 18 kg i n  the 

unl r r lgs ted d i s t r i c t s .  

Consldardble var ia t ion was noted In f e r t l  l izrr consmptfosr bet- 

w#an districts even within Irrigated and m f r r l g r t e d  crtcrporles. The 

tvrra* msuptlon of frrt i l l r a r s  (M+P+K) par hectare of gross cropped 

8 n a  r x u r d r d  &i kg 1 n 53 out of 78 I rri gated dl rtr l ctr , and war Iess 

thm 10 kg i n  only mu d l s t r l c t .  On ths other hmd, only 12 unlrrlgated 

dirtrlets (out of 114) had conrrnptlon lrvrls rxcrrdhg 50 kg a d  in  as 

m y  n 48, th lrwl was less than 10 irg per hectare. These data clearly 

shrrsd that thsl frrlgatcd SAT dtttrlcts fmd the country I n  tcna of 

fan1 1 her consuption; bulk of tb unl rrlglted SAT, m the otbr hand, 

k tng  chatrctefizrrd by wry law cmsuuptfon lavals. 



m(l l rrlprtrd Ut i tctf lctr also thmd kttrr port- tn 
t e r n  of gmnh In total ferttllnr conr~tlw durlng t)r pclrlod 

1970-70. The exup t l on r l  unl ttlgatrd d l s t r l c t ~  whish prrfornd rll 
w n  thar i n  which unlrtlprtd c m w r c i r l  crops i f &  oottan, prvunda 

nut, tobacco, chi l l lcs ,  rrtc. w n  laportmt, tbr* trandr wrr rlso 
obsrmd by R s a l  n d  Slngh 161 In thrlr m r l y $ l n  fcir ?ha s l r t laa .  

Capr r l ron  of the growth prrfornvnu of SAT d l ~ t r i c t c  b t m n  

1960-68 ~d 1970-78 reverlrd that thr lrrlprted d l s t r l c t r  haw ccntlnwd 
t o  p r o v l b  the bbrr for  gmrth i n  f r r t i l l r r r  consvnptlon duving the 

uwnt lrs rlso md there was no Lndlcrt Ion of r d rc r la r r t  ion In  growth. 

Our rn r l ys lg  docs not support the contrnt ion that the r p r t  181 b 4 ~  

It c l r r r l y  show% that new rrrrr ham c o n  to thr  lonfront ,  part lcu- 

l r r ly  i n  caw of n i  tropenow f r r t l  I l z r r l  In tho un l r r l gc t rd  SAT. On 
4 

the whole, the 18 f r r l g r t d  d l s t r l c t s  rccocntrd for 62% of tha lncrm, 
I n  n l t ragrn consunptlon i n  SAT l nd l r  k t w r n  1970 md 1978; the s k r c  

of these d i s t r i c t s  was s a w h a t  l w r  for phosphorus (553) cnd potash 

(53%) eonsunpt ion. 

This rna ly r is  has lib that f u r t i l l t a r  conrurrptlm hr r  bran 

conso)atlon because: (a) th i s  lncr r rs r  could br due to an fncrrrse I n  

I r r l ga t l on  i n  t h s r  to  cal led "unirr lgr t rdu d l s t r i c ta ;  we do not hrva 

th !@tact d ls t r ic twisc d r t r  an l r r i g r t l o n  t o  knar the r x r c t  p o t l t l m ,  10 

(b) thr c r - 1 ~ ~  bar for growth in frrtl lirrr c o n s w t l o n  In unl r r lga-  

tad r r w s  contlnwls to  bs nrrraw and conflntd to  r fw carnrrrclrl craps, 

md (c) th J s o l u t a  lava l of consupt Ion of frrt l 1 fz r rs  contlnws to  

k kla 10 kg par h c t r r r  i n  nearly 428 of the unl r r l ga t rd  d h t r l c t s  

'O~t,te 1-1 data a, growth in  l r r l g r t ed  rrrr ovrr thlr prrlod suggl~t 
this as r strmg polsibi  l lw .  Une should rlso note that evm In thr 
urirrlrtrd dlstrlcts, bulk of f r r t l l l z r r r  could k going to  tho irrl- 
g ~ t r d  crops gram on s u l l  rrus. 



md 65 d l l r t r l c t s  (out of 114) for srttmgm, ghaopbroo, md potash 

fol lowing hypotlnsar: 

(1) I r r i g r t d  r r o r s  wl th in  SAT Indla continua t o  control 
growth In  f e r t l  lltrer consumption. Even cn high f r r l g r -  
ted r r e r r  th1r s8turat ton level, m p i q  1 rr3ga0 
t lon  kvlrlopamnt e f fo r t8  would lard to  d i f f u s l m  of far- 
t i  l l r e r  use m h l t k r t o  unl r r igr tad lands. 

(2)  Frnnrrr i n  the highly unstablr SAT r e t t  ing adopt far- 
t l l lrrrs mly dwln returns ara r e l r t l va l y  assu rd  (a on 
t r r l g r t r d  I rndr)  mdJor high enough (8% for hlg)wvalurb 
c o n r r c l a l  crops). k l 8 t l v e l y  l a r  valued foohre in  
crops uhlch do not respmd sfgnff Icrrrtly t o  fe r f l l t x8 t ion  
and h l e h  o c c ~ y  bulk of ths unl rrlqrted SAT c 

Z l . ' : " *  suffer ocl both t k s a  counts, Sam dent on th is  
has been mde by the high-yielding v r r f a t i e r  of sor@wn 
and pew1 m l l l a t ,  but in these cams also frrig@im seems 
to p l y  t h  1e.ding ro le 1123.  

The d l s t r l c t  leva1 analysis d w s  not permit testfng of t b s e  

hypotheses. If does, ha~bvcr ,  encblt us t o  understand tb q n i  tude 

of the problem. It has rawr led  two basic m t i v a t l n g  fareas -- 
i r r l g a t f m  m d  mrbet  Enccntivcs. I t  must be noted that o w r  bulk of 

tha lnd l rn SAT, ml ther of these omrate n d  one l u s t  I& for a 

t h i r d  catalyst -I technological change baing the obvloul choice. 

I t  has bean sham [8,10,11,15] t b t  viable (Iqrowd) techno- 

l ag i c r l  plckagas, including fsrt l l izers as an essential Ingredient 

a n  naw rv r f  labla fo r  most of tha dryland crops md p i l o t  e f for ts  I n  

ttuu a n r s  have y ieldad anauraping results [2.13]. k r p i  te t h r a  

facts m d  the i ~ p s r a t l w  need [4,6,7,11) to  corrcanrrte on dw l rnd  

cygrlcul ture, nsl t b r  th. Qowmmnt nor the Pert i  l i z a r  Industry feel 
cnwrfldmnt enowh to l r m c h  any lMJor uttmslan or pmmotiorral progrm 
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for tncraulng fanilltar um n d  Its e f f l t i ~ ~ c y  m dy crops. 11 

''such a progrill, &m rs thr lntrnslw hrt l  l i n r  P m t l o n  Cnprlgn, 
Is curmtly oprrrtlwe i n  75 districts hvlw rssurrd lrrig~tlon but law 
frrtl l i u r  ctmsunptlcm lrvrlr. lha roprn ws lni tiled In 1975 n d  h a  
rlriady than ~ n p n s s l n  nrultr [14 !i . 
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Appsurdlrr 11,  blrtfucr glrfornmior of d lc t r ic ts  meording hi#* gmrth fn fertt- 
1 tzar runrmptlon in th stntirs and samtlac 

Uni rrl* I4 H Ma%ik, Dhulir, 3ri94m, krmaol, b f r a  
gated H fl A h & n r g r r , f a t r t r , S r n g l f , b l h r g w r , ~ o o n ,  

bs! l 8 ~ ,  klg&UR, b ichur ,  Nrchbubn48r. blmbr, 
lrtobr , Whsmr, Surat , RrJkat 

)I ~hunm, AI I ~ ~ L M ,  nt rupur ,  ~ d w k m i a ,  mrl, 
B.)ural ch, Hrrbol 

M H Gondr , Bu l dhwr 

Uni rr l-  H 
wted 

H 

tur , I t  zambad, S .  Arcot, U. &tat , Col lllortore 
'I ruchi r r p r l  l i , Wdurri , Ibradrbrl, b - 8 r r o l  l y ,  
'hmjrvur, f .  Codrvrri, U, CodirrfI, h d y r ,  
lurdaspur, Anrritrar, Julluldar, Urrdhlma, Paticrla, 
mbrlr, Kurdcshetrr, huzrffrm+g8r, b e r u t ,  Bulmd- 
hrhr, Corrkhpur, b o r  l a 
lrrrngrl , Karfmnegrr, Chf ngleput, A l  igarh, nrtnpuri , 
ludsun , Vrrmas 1 , Upurthala, SIM()rmpur, 01 Jnor, 
runpur 
~grr,  Bare i l y  , Shahjahsnpur, RnpUr, Ghrz ipur, 
a l l l a ,  ShEmcugr, U r n r l  
uddrprh, Falrrbrd, Bast i , bshl r tpur ,  K r i  shna, 
QPrr 

PHOSPHORUS 

ti Dhul i a, J s l g m ,  k d n q r r ,  Kolhapur, Murnaol 
Junagrrh, Rajkot , h r e l  l 

N Chitrrdurg,0ellrry,Ohamsr &Iqruar,Ralchur, 
Mrhbubnagsr, Nslgunda, Surrt B h a ~ r g r r  

1 Mysort, Khammm, Sabrrkrntr , Mssm 
H Nas l k, Bu ldhana, S ~ t r r a  
H Pma,  Ssngl t 

K r i  shnr, Guntur, Ni r w b r d ,  N. Arm,  Cotmbatore, 
Thrnjrvur, E. Gdrvari  , W. Godrvrrl , W d y r ,  Antri t- 
sar, Kapurthrla, Jul lurrder, ludhlma, Gorakhpur 
Wwmgal, br imagar,  Madural, Allgarh, E t r h ,  Farrw 
khrbad, Varrnrs I ,  Shlmoga, Gutdaspur, Horhiarpur, 
Patfalr ,  Kirrnrl 

L Agrr, Hainpurl, GhrzEpur 
H Bulcndsh&r, T l rudt f rspr l l i ,  klan, S, Atcot, 

Chlngl~put, Moraffamagar, k o r l r  
W &s t  I ,  )Icerut 

*Thr gmRh u t r g o r l r s  a r e  (In tmner of mnwl l n c r w n t  in mnsupt ion): 

CfOO < 100 

)orltim for r l x t l w m  mad f m l q s  1.1 (p.33) and 3.2 (p.38) 
h [6]. Sin- the r p r  wen not wry 1qible  r u p c t  ra. u r g l  
m t b ,  e r t e s  i for th Jixt 

- W " W . .  l CR 
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