


Abstract

Jha, D., and Sarin, R. 1984. Fertilizer use in semi-arid 

tropical India. Research Bulletin no.9. Patancheru, A.P.

502 324, India: International Crops Research Institute for

the Semi-Arid Tropics.

Research over the last decade has shown that fertilizer

can increase productivity of most dryland crops in India's

semi-arid tropics (SAT). District and farm data were

employed to analyze levels and determinants of fertilizer

use within and across regions in this area.

Profitability of fertilizer application and assurance of

response were the major forces motivating fertilizer use in

the Indian SAT. Average fertilizer consumption was 57

kg/ha in the irrigated and 18 kg/ha in the nonirrigated SAT

districts. Farmers owning irrigated and dryland plots

accorded priority to higher-response crops in allocating

their scarce irrigation and cash resources. A majority of

farmers used fertilizer on nonirrigated cereal high-

yielding varieties, and more than 80% of them growing

sorghum and pearl millet hybrids under dryland condi­

tions in the major producing districts applied fertilizer to

these crops. This suggests that it is unresponsiveness of

traditional crop varieties to fertilizer application—not

their low value—that inhibits fertilizer adoption.

Knowledge, represented by farmers' experience with

fertilizer and education, was the most significant determi­

nant in explaining the variation in fertilizer use among

farmers within the same region. Relatively few farmers

knew about specific fertilizer recommendations for dry­

land crops. Research and extension efforts are crucial for

generating and diffusing more and better-quality infor­

mation on fertilizer use on dryland crops in India's SAT.



About the Authors

Dayanatha J h a : p r e v i o u s l y V i s i t i n g Economis t , Economics Program, ICRISAT P a t a n -
cheru P .O. , Andhra Pradesh 502 324, I n d i a ;
p r e s e n t l y Sen ior F e l l o w , I n t e r n a t i o n a l Food P o l i c y Research I n ­
s t i t u t e , 1776 Massachussets Avenue, N.W., Wash ing ton , D.C.
20036, USA.

Rakesh S a r i n : p r e v i o u s l y Research T e c h n i c i a n , Economics Program, ICRISAT
Patancheru P .O. , Andhra Pradesh 502 324, I n d i a ;
p r e s e n t l y Economis t , N a t i o n a l Bank f o r A g r i c u l t u r e and Ru r a l
Development, C-93, Subhas Marg , C-Scheme, J a i p u r 302 0 0 1 , R a j a s -
t h a n , I n d i a .

P u b l i c a t i o n E d i t o r : N. Raghavan

The I n t e r n a t i o n a l Crops Research I n s t i t u t e f o r t he Sem i -A r i d T r o p i c s i s a 
n o n p r o f i t s c i e n t i f i c e d u c a t i o n a l i n s t i t u t e r e c e i v i n g suppor t f rom donors t h rough
the C o n s u l t a t i v e Group on I n t e r n a t i o n a l A g r i c u l t u r a l Research. Donors t o
ICRISAT i n c l u d e governments and agenc ies o f A u s t r a l i a , Be lg i um, Canada, Federa l
Repub l i c o f Germany, F i n l a n d , F rance , I n d i a , I t a l y , Japan , N e t h e r l a n d s , N i g e r i a ,
Norway, Peop le ' s Repub l i c o f Ch ina , Sweden, S w i t z e r l a n d , U n i t e d Kingdom, Un i t ed
S ta tes o f Amer ica , and o f t he f o l l o w i n g i n t e r n a t i o n a l and p r i v a t e o r g a n i z a t i o n s :
As ian Development Bank, I n t e r n a t i o n a l Development Research C e n t r e , I n t e r n a t i o n a l
F e r t i l i z e r Development C e n t e r , I n t e r n a t i o n a l Fund f o r A g r i c u l t u r a l Development,
The European Economic Community, The Ford F o u n d a t i o n , The Leverhulme T r u s t , The
Opec Fund f o r I n t e r n a t i o n a l Development , The P o p u l a t i o n C o u n c i l , The R o c k e f e l l e r
Founda t i on , The Wor ld Bank, and t he U n i t e d Na t ions Development Programme.
R e s p o n s i b i l i t y f o r the i n f o r m a t i o n i n t h i s p u b l i c a t i o n r e s t s w i t h ICRISAT.
Where t r a d e names a re used t h i s does not c o n s t i t u t e endorsement of or
d i s c r i m i n a t i o n a g a i n s t any p roduc t by the I n s t i t u t e .

Co r rec t c i t a t i o n : Jha , D . , and S a r i n , R . 1984. F e r t i l i z e r use in s e m i - a r i d
t r o p i c a l I n d i a . Research B u l l e t i n n o . 9 . Pa tancheru , A .P . 502 324, I n d i a :
I n t e r n a t i o n a l Crops Research I n s t i t u t e f o r the Semi -A r id T r o p i c s .



Contents

i v

1

3

3
4
7

10

12

12
13
16
18
20
26
31
33

35

35
36
48

50

51
55
64

65

65
66
67

68

71

Acknowledgements

I n t r o d u c t i o n

Chapter I . F e r t i l i z e r Consumption i n Sem i -A r i d T r o p i c a l I n d i a :
D i s t r i c t - L e v e l A n a l y s i s

Data and Methodology
F e r t i l i z e r Consumption
Growth in F e r t i l i z e r Use
Conc lus ions

Chapter I I . F e r t i l i z e r Use on Farms

Data Source and Background of t he Study Areas
A d o p t i o n o f F e r t i l i z e r s

Leve l s and V a r i a b i l i t y o f F e r t i l i z e r Use
A l l o c a t i o n o f F e r t i l i z e r s t o Crops
Rates o f F e r t i l i z e r A p p l i c a t i o n
Agronomic Management o f F e r t i l i z e r
Use of Organ ic Manures
Conc lus ions

Chapter I I I , F e r t i l i z e r Use o n H i g h - Y i e l d i n g V a r i e t i e s o f Sorghum

and P e a r l M i l l e t

Data Source and Methodology

A d o p t i o n o f F e r t i l i z e r f o r Sorghum and Pea r l M i l l e t
Conc lus ions

Chapter I V . De te rm inan ts o f F e r t i l i z e r Use

Data Source and Models
R e s u l t s
Conc lus ions

Chapter V. Summary and I m p l i c a t i o n s

Summary
I m p l i c a t i o n s f o r A g r i c u l t u r a l Research
I m p l i c a t i o n s f o r Ex tens ion and Development Programs

References

Appendixes



Acknowledgements

T h i s r e p o r t summarizes the r e s u l t s o f our e f f o r t s t o unders tand f e r t i l i z e r use
in SAT I n d i a . Most o f t h e m a t e r i a l p r e s e n t e d here has been t aken f rom our
e a r l i e r r e p o r t s ( l i s t e d b e l o w ) ; w e have a t t emp ted t o c o n s o l i d a t e t h e f i n d i n g s .

JHA, D. 1980. F e r t i l i z e r use and i t s d e t e r m i n a n t s : a rev iew w i t h s p e c i a l
r e f e r e n c e t o s e m i - a r i d t r o p i c a l I n d i a . ICRISAT Economics Program Progress
Report no . 11 ( u n p u b l i s h e d ) .

JHA, D . , RAHEJA, S . K . , SARIN, R. , and MEHROTRA, P.C. 1 9 8 1 . F e r t i l i z e r use in
s e m i - a r i d t r o p i c a l I n d i a : t h e case o f h i g h y i e l d i n g v a r i e t i e s o f sorghum
and p e a r l m i l l e t . ICRISAT Economics Program Progress Repor t no . 22
( u n p u b l i s h e d ) .

JHA, D . , and SARIN, R. 1980. F e r t i l i z e r consumpt ion and g rowth in s e m i - a r i d
t r o p i c a l I n d i a : a d i s t r i c t - l e v e l a n a l y s i s . ICRISAT Economics Program
Progress Report no . 10 ( u n p u b l i s h e d ) .

JHA, D . , and SARIN, R. 1 9 8 1 . An a n a l y s i s o f l e v e l s , p a t t e r n s and d e t e r m i n a n t s o f
f e r t i l i z e r use o n farms i n s e l e c t e d r e g i o n s o f s e m i - a r i d t r o p i c a l I n d i a .
ICRISAT Economics Program Progress Repor t no . 25 ( u n p u b l i s h e d ) .

The a u t h o r s would l i k e t o acknowledge g r a t e f u l l y t he p r o f e s s i o n a l and mora l
suppor t p r o v i d e d by a l l c o l l e a g u e s in t h e Economics Program. James Ryan and
M a t t h i a s von Oppen, as Program Leade rs , c a r r i e d the a d d i t i o n a l burden o f
a d m i n i s t e r i n g t h e p r o j e c t . Mr. E . Jagadeesh was a s s o c i a t e d w i t h us a l l t h r o u g h
t h i s work . Mr. Sarwat Hussain and Mr. R.V. Raman d i d the t y p i n g work so
a d m i r a b l y , w h i l e Mr. R.S. A i y e r l e n t l o g i s t i c s u p p o r t .

D r . J . S . Kanwar, D i r e c t o r o f Research , ICRISAT, took a c t i v e i n t e r e s t i n our
work and he lped us in many ways. We a re g r a t e f u l to h i m . We thank
Dr . L .D. Sw inda le , D i r e c t o r G e n e r a l , ICRISAT, and Dr . O.P. Gautam, D i r e c t o r
G e n e r a l , I n d i a n C o u n c i l o f A g r i c u l t u r a l Research ( ICAR), f o r t h e i r s u p p o r t .
A d d i t i o n a l l y , our thanks t o Dr . H.K. J a i n , D i r e c t o r , I n d i a n A g r i c u l t u r a l
Research I n s t i t u t e ( I A R I ) , New D e l h i , I n d i a , f o r p e r m i t t i n g t he s e n i o r au tho r
t he r e q u i r e d leave o f absence to work on t h i s p r o j e c t . The a u t h o r s would a l s o
l i k e to thank J . G . Ryan, M. von Oppen, T . S . Wa lke r , N.S. Jodha, R.D. Ghodake,
and two anonymous r e f e r e e s f o r v a l u a b l e comments.

Dayanatha Jha

Rakesh S a r i n

iv



Introduction

F e r t i l i z e r use i n I n d i a n a g r i c u l t u r e i s r e l a t i v e l y r e c e n t . P r i o r t o t h e 1940s,
i t was n e g l i g i b l e and c o n f i n e d to commerc ia l c r o p s . The i m p e r a t i v e need to
i n c r e a s e food p r o d u c t i o n r a p i d l y , f i r s t r e a l i z e d i n t h e Grow More Pood Campaign
days (1942) and p e r s i s t i n g t h r o u g h the f o l l o w i n g y e a r s , l e d t o a c t i v e s t a t e
i n t e r v e n t i o n and gave a boost to programs f o r e x t e n s i o n o f f e r t i l i z e r use on
food c r o p s . However, i n 1965-66 , d e s p i t e n e a r l y two decades ' e f f o r t , t h e
average l e v e l o f f e r t i l i z e r ( t o t a l p l a n t n u t r i e n t s ) use s tood w e l l below 5 kg /ha
o f cropped a r e a .

The "new s t r a t e g y f o r a g r i c u l t u r a l deve lopmen t , " i n i t i a t e d i n t he
mid -1960s , had h i g h - y i e l d i n g v a r i e t i e s (HYV)* and f e r t i l i z e r s as i t s key
components. I t env isaged massive i m p o r t s as w e l l as expans ion o f domest ic
f e r t i l i z e r - p r o d u c t i o n c a p a c i t y . I n t h e yea rs t h a t f o l l o w e d , d e s p i t e a s p e l l o f
s t a g n a t i o n i n t he e a r l y 1970s and the p r i c e h i k e i n 1974, t he average
consumpt ion o f f e r t i l i z e r s (NPK) per h e c t a r e o f cropped area rose s u b s t a n t i a l l y ,
and c u r r e n t l y (1978-79) s tands at about 30 k g / h a . Moreover , food c rops now
c l a i m a s i g n i f i c a n t share o f t o t a l f e r t i l i z e r s used i n t h e c o u n t r y .

The green r e v o l u t i o n and i t s e q u a l i z i n g impact focused a t t e n t i o n on the
s p a t i a l and c rop base o f f e r t i l i z e r use i n t he c o u n t r y . An a n a l y s i s c o v e r i n g
286 d i s t r i c t s (Desai and S ingh 1973) showed t h a t more t h a n 80% of n i t r o g e n and
phosphorus was consumed i n l e s s than o n e - t h i r d o f those d i s t r i c t s i n 1968-69 ,
most o f which had w e l l - d e v e l o p e d i r r i g a t i o n r e s o u r c e s . A t t he o t h e r ex t r eme ,
over 50% o f t he d i s t r i c t s consumed o n l y 10% o f t he t o t a l f e r t i l i z e r u s e d .

A number o f s t u d i e s (Desai and Singh 1973, Desai e t a l . 1973, Desai 1969,
and NCAER 1974) showed t h a t i r r i g a t e d c rops ove rwhe lm ing l y dominated f e r t i l i z e r
consumpt ion . There was a l s o ev idence t h a t , among n o n i r r i g a t e d c r o p s , o n l y some
commerc ia l c rops such as c o t t o n , t o b a c c o , c h i l l i e s , and groundnut r e c e i v e some
f e r t i l i z e r . The recen t NCAER ( N a t i o n a l C o u n c i l o f A p p l i e d Economic Research)
survey (NCAER 1978) r e v e a l e d t h a t among n o n i r r i g a t e d food c r o p s , o n l y t he HYV of
sorghum and m i l l e t s — i n areas where they have adapted w e l l — a r e f e r t i l i z e d , but
t he major f r a c t i o n o f r a i n f e d f o o d - c r o p area goes l a r g e l y u n f e r t i l i z e d .

These f a c t s and o t h e r ev idence on g row ing d i s p a r i t i e s between i r r i g a t e d and
n o n i r r i g a t e d areas h i g h l i g h t e d t h e u rgen t need t o d i r e c t deve lopmenta l and
resea rch e f f o r t s t o d r y areas and n o n i r r i g a t e d c r o p p i n g sys tems. A c c o r d i n g l y ,
t he e a r l y 1970s w i t n e s s e d a s u b s t a n t i a l s t r e n g t h e n i n g o f r esea rch on d r y l a n d
a g r i c u l t u r e , i n i t i a t i o n o f s p e c i a l programs f o r d r o u g h t - p r o n e a r e a s , and l a r g e r
a l l o c a t i o n o f deve lopmenta l resources f o r such a r e a s .

Nea r l y t w o - t h i r d s o f I n d i a ' s cropped l a n d f a l l s i n t h e s e m i - a r i d zone, o f
wh ich l e s s than o n e - t h i r d has w e l l - d e v e l o p e d i r r i g a t i o n r e s o u r c e s .

1
 The l a t t e r ,

spread over t he n o r t h e r n I ndo -Gange t i c p l a i n s and t h e c o a s t a l areas o f Tami l
Nadu and Andhra P radesh , fo rm t h e h e a r t l a n d o f t he green r e v o l u t i o n , w i t h h i g h
i n t e n s i t i e s o f f e r t i l i z e r use (Desai and Singh 1973 ) . The n o n i r r i g a t e d
s e m i - a r i d t r o p i c s (SAT) cover n e a r l y 42% of I n d i a ' s cropped area and 65% of t h a t
in t he I n d i a n SAT. These a re spread m a i n l y over Madhya Pradesh , Maha rash t ra ,
G u j a r a t , e a s t e r n R a j a s t h a n , c e n t r a l Andhra Pradesh , and Ka rna taka . T h i s v a s t
r e g i o n , c h a r a c t e r i z e d by low o u t p u t and h i g h l y u n s t a b l e a g r i c u l t u r a l systems
s u p p o r t i n g f a i r l y h i g h p o p u l a t i o n d e n s i t i e s (Bapna e t a l . 1 9 7 9 ) , poses the

* T h i s w i d e l y - a c c e p t e d t e r m and i t s a b b r e v i a t i o n a r e u s e d i n t h i s b u l l e t i n t o

i n c l u d e b o t h h y b r i d s and v a r i e t i e s o f s e l f - and c r o s s - p o l l i n a t e d c r o p s ,

d e v e l o p e d a s i m p r o v e d c u l t i v a r s f o r f a r m e r s
1
 u s e i n t h e s e m i - a r i d t r o p i c s .

1 . See C h a p t e r I .

1



g r e a t e s t c h a l l e n g e . U n t i l r e c e n t l y , these were l ooked upon as p rob lem areas
r e q u i r i n g r e l i e f and p r o t e c t i o n r a t h e r t h a n as a reas capab le o f making a 
p o s i t i v e c o n t r i b u t i o n t o I n d i a ' s a g r i c u l t u r a l g r o w t h .

Research over t he l a s t decade has r e v e a l e d t h a t t h e p r o d u c t i v i t y o f most
d r y l a n d c rops c o u l d b e r a i s e d s i g n i f i c a n t l y t h r o u g h improved s o i l and water
management, a p p r o p r i a t e f e r t i l i z a t i o n and agronomic a d j u s t m e n t s , and s u p e r i o r
v a r i e t i e s .

2
 E f f i c i e n t s o i l f e r t i l i t y and m o i s t u r e management, coup led w i t h

a p p r o p r i a t e v a r i e t a l c h o i c e have been i d e n t i f i e d a s t he key f a c t o r s . S u c c e s s f u l
t r a n s f e r o f these improved t e c h n o l o g i e s r e q u i r e s a c l e a r u n d e r s t a n d i n g o f
e x i s t i n g d r y l a n d f a r m i n g sys tems , f a rme rs ' response t o i n n o v a t i o n s , and
t e c h n o l o g i c a l and soc ioeconomic f a c t o r s i n h i b i t i n g t h e a d o p t i o n and d i f f u s i o n
p r o c e s s .

T h i s monograph r e p o r t s t h e r e s u l t s o f a p r o j e c t on f e r t i l i z e r use i n
s e m i - a r i d t r o p i c a l I n d i a . A s i n d i c a t e d above , f e r t i l i z e r c o n s t i t u t e s a n
i m p o r t a n t component o f t h e p r o s p e c t i v e t e c h n o l o g i e s f o r development o f SAT
a g r i c u l t u r e . Most pas t s t u d i e s on f e r t i l i z e r use have focused on i r r i g a t e d
areas and c rops perhaps because, t r a d i t i o n a l l y , f e r t i l i z e r s have been used v e r y
l i t t l e f o r n o n i r r i g a t e d c r o p s . There i s some ev idence t o show t h a t t h i s p a t t e r n
i s chang ing and t h a t some f e r t i l i z e r s a re be ing used f o r n o n i r r i g a t e d c rops
(o the r t han h i g h - v a l u e commerc ia l c r o p s ) . I t i s i m p o r t a n t t o e v a l u a t e these
changes t o assess t he t e c h n o l o g i c a l p o s s i b i l i t i e s i n s e m i - a r i d a g r i c u l t u r e . We
a l s o need to unde rs tand what f a c t o r s de te rm ine SAT f a rme rs ' d e c i s i o n s on
f e r t i l i z e r use . These i s s u e s a re i n v e s t i g a t e d i n t h i s r e p o r t .

A t t e n t i o n i s a l s o focused o n t h e use o f f e r t i l i z e r s f o r h i g h - y i e l d i n g
v a r i e t i e s o f sorghum and p e a r l m i l l e t — t h e major c e r e a l s grown on d r y l a n d s i n
SAT I n d i a . H i g h - y i e l d i n g v a r i e t i e s f o rm t h e most i m p o r t a n t component o f t h e
s t r a t e g y t o improve food p r o d u c t i o n i n these a r e a s . The spread o f these
v a r i e t i e s has been low and s e l e c t i v e because o f s e v e r a l t e c h n o l o g i c a l and
soc ioeconomic f a c t o r s . However, these a re o u t s i d e t he scope o f t h i s e n q u i r y
wh ich seeks t o p r o v i d e i n f o r m a t i o n o n t h e e x t e n t and l e v e l o f f e r t i l i z e r use
observed o n f a r m e r s ' f i e l d s . T h i s i n f o r m a t i o n i s v a l u a b l e i n sorghum and p e a r l
m i l l e t c r o p improvement and management r e s e a r c h .

Two b a s i c hypotheses run t h r o u g h t h e r e p o r t : f i r s t , t h a t f a r m e r s '
d e c i s i o n s o n f e r t i l i z e r a l l o c a t i o n a re based m a i n l y o n t h e s i z e and c e r t a i n t y o f
r e t u r n s f rom f e r t i l i z e r u s e , i n d i c a t e d i n t h e h i s t o r i c a l emphasis o n i r r i g a t e d
and h i g h - v a l u e commerc ia l c r o p s ; second , t h a t SAT fa rmers a r e no t t r a d i t i o n a l l y
averse t o a d o p t i o n o f f e r t i l i z e r s . The p a t t e r n o f low f e r t i l i z e r use i s seen t o
b e r e l a t e d more t o t h e r e t u r n s expec ted t h a n t o a g r o c l i m a t i c , t e c h n o l o g i c a l , o r
o t h e r c o n s t r a i n t s .

T h i s r e p o r t f ocuses s p e c i f i c a l l y o n t h e f o l l o w i n g i s s u e s :

1 . How much f e r t i l i z e r i s c u r r e n t l y consumed in i r r i g a t e d and n o n i r r i g a t e d SAT
r e g i o n s o f t h e c o u n t r y .

2 . What has been t h e g row th p a t t e r n i n consumpt ion o f f e r t i l i z e r s i n these
a r e a s .

3 . How SAT fa rmers a l l o c a t e f e r t i l i z e r s between c r o p s .

4 . What a re t h e f e r t i l i z a t i o n p r a c t i c e s o f f a rmers i n te rms o f r a t e o f
a p p l i c a t i o n , e x t e n t o f a rea f e r t i l i z e d , use o f o r g a n i c manures, t i m i n g o f
a p p l i c a t i o n , use o f d i f f e r e n t n u t r i e n t s , awareness, e t c .

2
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5. What are the major determinants of f e r t i l i z e r use in SAT a g r i c u l t u r e .

Chapter I p r o v i d e s an ove rv iew o f f e r t i l i z e r consumpt ion in SAT I n d i a ,
based o n a n a l y s i s o f d i s t r i c t - l e v e l d a t a . Chapter I I — t h e main p a r t o f t h i s
r e p o r t — f o c u s e s on f e r t i l i z e r - u s e p a t t e r n s on farms i n t h r e e a g r o c l i m a t i c zones
i n p e n i n s u l a r I n d i a ; i t i s based o n da ta c o l l e c t e d f rom s i x v i l l a g e s under the
V i l l a g e - L e v e l S t u d i e s be ing conducted by ICRISAT s i n c e 1975. Chapter I I I
p r e s e n t s a n a n a l y s i s o f da ta o n f e r t i l i z e r use f o r h i g h - y i e l d i n g v a r i e t i e s o f
sorghum and p e a r l m i l l e t . T h i s i s based on f a r m - l e v e l da ta f rom 47 s e l e c t e d
d i s t r i c t s c o l l e c t e d b y t he I n d i a n A g r i c u l t u r a l S t a t i s t i c s Research I n s t i t u t e ,
New D e l h i . Chapter IV p r e s e n t s t he r e s u l t s o f r e g r e s s i o n - b a s e d models on
d e t e r m i n a n t s o f f e r t i l i z e r use based on those two da ta s e t s . The main
i m p l i c a t i o n s f o r a g r i c u l t u r a l r e s e a r c h , e x t e n s i o n , and development programs
a r i s i n g f rom these ana lyses a re d i scussed i n t he f i n a l c h a p t e r .

1. Fertilizer Consumption in Semi-Arid Tropical India: District-Level Analysis

T h i s chap te r p r o v i d e s a n ove rv iew o f f e r t i l i z e r consumpt ion i n s e m i - a r i d
t r o p i c a l (SAT) I n d i a , w i t h s p e c i f i c emphasis o n :

1 . How much f e r t i l i z e r i s a c t u a l l y used i n t he i r r i g a t e d and n o n i r r i g a t e d
areas of SAT I n d i a .

2 . Whether f e r t i l i z e r use i s u n i f o r m l y spread over t h e e n t i r e SAT r e g i o n .

3 . What has been t he p a t t e r n o f g rowth i n f e r t i l i z e r consumpt ion over t he l a s t
decade: 1969-70 to 1978-79 .

4 . Whether t he da ta f o r t he 1970s i n d i c a t e any s l a c k e n i n g o f demand f o r
f e r t i l i z e r s i n t he i r r i g a t e d SAT a r e a s .

Data and Methodology

T h i s a n a l y s i s is based on d i s t r i c t - l e v e l d a t a . The I n d i a n SAT is spread over 10
s t a t e s : Madhya Pradesh , Maha rash t ra , K a r n a t a k a , Andhra Pradesh , Tami l Nadu,
U t t a r P radesh , Pun jab , Haryana, R a j a s t h a n , and G u j a r a t . Based on normal annual
r a i n f a l l , 192 d i s t r i c t s b e l o n g i n g to these 10 s t a t e s have been c l a s s i f i e d as SAT
d i s t r i c t s .

3
 O f t h e s e , 78 have w e l l - d e v e l o p e d i r r i g a t i o n and t h e r e s t a re

p r i m a r i l y n o n i r r i g a t e d .

Data o n f e r t i l i z e r consumpt ion i n these d i s t r i c t s were taken f rom
F e r t i l i z e r S t a t i s t i c s 1978-79 , a n annua l p u b l i c a t i o n o f t h e F e r t i l i z e r
A s s o c i a t i o n o f I n d i a , New D e l h i . Cu r ren t f e r t i l i z e r consumpt ion e s t i m a t e s were
worked ou t by t a k i n g t h e average consumpt ion of n i t r o g e n (N) , phosphorus ( P 2 O 5 ) ,
and po tash (K2O) per h e c t a r e o f cropped area in each o f these d i s t r i c t s d u r i n g
1977-78 and 1 9 7 8 - 7 9 .

4
 The e s t i m a t e s a re g i v e n in k i l o g r a m s . For t he a n a l y s i s o f

3 . See Bapna e t a l . 1979 f o r d e t a i l s o f t h i s c l a s s i f i c a t i o n .

4 . The u s e o f o x i d e u n i t s was p r e f e r r e d b e c a u s e d i s t r i c t w i s e c o n s u m p t i o n d a t a

w e r e a v a i l a b l e c o n s i s t e n t l y i n t h e s e u n i t s . The t e r m " f e r t i l i z e r " h a s b e e n

u s e d i n i t s n u t r i e n t c o n n o t a t i o n .
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growth i n f e r t i l i z e r use, consumpt ion l e v e l s i n t he i n i t i a l p e r i o d (average o f
1969-70 and 1970-71) and t he c u r r e n t p e r i o d (average of 1977-78 and 1978-79)
were compared, and the increment (or change) expressed in annua l te rms as the
l i n e a r g rowth r a t e .

Fertilizer Consumption

Tab le 1 shows the average l e v e l o f f e r t i l i z e r ( n u t r i e n t ) consumpt ion i n kg /ha o f
g ross cropped area in t he SAT as a w h o l e , and in i r r i g a t e d and n o n i r r i g a t e d
zones. The average f e r t i l i z e r - c o n s u m p t i o n l e v e l s in t h e SAT d i s t r i c t s a re a 
l i t t l e h i g h e r than t h e c o r r e s p o n d i n g n a t i o n a l ave rages , bu t t he f i g u r e s f o r t he
i r r i g a t e d and n o n i r r i g a t e d zones r e v e a l t h e wide v a r i a t i o n i n f e r t i l i z e r
consumpt ion w i t h i n t he SAT. The average l e v e l o f consumpt ion o f N+P2O5+K2O in
the i r r i g a t e d SAT d i s t r i c t s i s over t h r e e t imes as h i g h as i n t h e . n o n i r r i g a t e d
d i s t r i c t s . Among i n d i v i d u a l n u t r i e n t s , t h e gap i s more pronounced i n n i t r o g e n
consumpt ion . As Tab le 1 shows, t he average consumpt ion r a t i o of N, P2O5 ,and
K2O i s l e s s h e a v i l y b i ased towards n i t r o g e n i n t he n o n i r r i g a t e d SAT d i s t r i c t s .

Table 1. Average l e v e l of f e r t i l i z e r consumption in kg/ha of gross cropped area
( 1 9 7 7 - 7 9 ) .

F e r t i l i z e r
I r r i g a t e d SAT

(78 d i s t s )
N o n i r r i g a t e d SAT

(114 d i s t s )
T o t a l SAT
(192 d i s t s ) A l l - I n d i a

N i t r o g e n (N) 40.0
(6 .8 )

11.6
(4 .8 )

21.5 18.9

Phosphorus (P2O5) 11.6
(2 .0 )

4 .5
(1 .9 )

7.0 5.9

Potash (K2O) 5.9
(1 .0 )

2.4
(1 .0 )

3.6 3.2

(N+P2O5+K2O) 57.5 18.5 32 .1 28.0

F i g u r e s i n p a r e n t h e s e s i n d i c a t e c o n s u m p t i o n r a t i o o f N a n d P 2 O 5 i n r e l a t i o n t o

K 2 O .

The t a b l e a l s o shows t h a t i r r i g a t e d d i s t r i c t s a re major consumers o f
chemica l f e r t i l i z e r s i n SAT I n d i a . The p a t t e r n i s more c l e a r l y b rough t out i n
Tab le 2 wh ich shows t h e p r o p o r t i o n o f aggrega te f e r t i l i z e r consumpt ion accounted
f o r by i r r i g a t e d and n o n i r r i g a t e d SAT zones over two d i f f e r e n t p e r i o d s — 1 9 6 9 - 7 0
to 1 9 7 0 - 7 1 , and 1977-78 to 1978-79 .

The i r r i g a t e d SAT d i s t r i c t s cover o n l y 23% of t he n a t i o n a l and about 35% of
t he SAT g ross cropped a r e a , bu t t h e y have a 45% share in t h e n a t i o n a l f e r t i l i z e r
consumpt ion and 62% in t h e SAT. The n o n i r r i g a t e d d i s t r i c t s , spread ac ross 42%
of t he n a t i o n a l and 65% of t he SAT cropped a r e a , account f o r a mere 27% of t h e
n a t i o n a l and 38% of t h e SAT f e r t i l i z e r consump t i on .

Cor respond ing f i g u r e s f o r 1969-71 show t h a t t h e share o f t he i r r i g a t e d
areas in t o t a l SAT consumpt ion o f t h e t h r e e n u t r i e n t s was even h i g h e r . T h i s
i m p l i e s t h a t f e r t i l i z e r consumpt ion i n t h e n o n i r r i g a t e d SAT areas has improved
over t h e decade. Both t he t a b l e s show t h a t f e r t i l i z e r consumpt ion i n
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n o n i r r i g a t e d SAT areas i s p o o r . T h i s t r e n d i s r e l a t e d t o t h e e x t r e m e l y low
f e r t i l i z a t i o n observed in most n o n i r r i g a t e d c rops (NCAER 1 9 7 8 ) . The t a b l e s
e s t a b l i s h t h a t i r r i g a t e d areas dominate f e r t i l i z e r consumpt ion . T h i s i s why SAT
r e g i o n s l e a d i n aggrega te f e r t i l i z e r consumpt ion i n t h e c o u n t r y , a s shown i n t he
l a s t column o f Tab le 2 .

Table 2. Cont r ibu t ion of i r r i g a t e d and n o n i r r i g a t e d SAT zones to aggregate
f e r t i l i z e r consumption (1977-79 and 1969-71)

P a r t i c u l a r s P e r i o d
I r r i g a t e d

SAT
N o n i r r i g a t e d

SAT
T o t a l

SAT

1 . Number o f d i s t r i c t s
2 . % o f a l l - I n d i a cropped area

% of SAT cropped area
3 . % o f a l l - I n d i a consumpt i on :

N i t r o g e n (N) 1977-79
1969-71

78
23
35

47
51

114
42
65

26
24

192
65

73
75

Phosphorus (P2O5) 1977-79
1969-71

43
47

32
31

75
78

Potash (K2O) 1977-79
1969-71

40
43

30
26

70
69

T o t a l f e r t i l i z e r (N+P2O5+K2O) 1977-79
1969-71

45
49

27
26

72
75

4. % of t o t a l SAT consumpt ion :
N i t r o g e n (N) 1977-79

1969-71
65
68

35
32

na

Phosphorus (P2O5) 1977-79
1969-71

58
61

42
39

na

Potash (K2O) 1977-79
1969-71

57
62

43
38

na

T o t a l f e r t i l i z e r (N+P2O5+K2O) 1977-79
1969-71

62
66

38
34

na

n a = n o t a p p l i c a b l e .

The p a t t e r n o f c o n c e n t r a t i o n i n f e r t i l i z e r consumpt ion i n SAT d i s t r i c t s i s
p resen ted i n Tab le 3 . S e c t i o n A o f t h i s t a b l e shows t he d i s t r i b u t i o n o f
d i s t r i c t s i n terms o f l e v e l o f consumpt ion o f t o t a l p l a n t n u t r i e n t s per h e c t a r e
o f g ross cropped a r e a . The wide v a r i a t i o n i n f e r t i l i z e r consumpt ion ac ross
d i s t r i c t s i s o b v i o u s : n e a r l y 42% o f t h e t o t a l f e r t i l i z e r s consumed i n t h e 192
d i s t r i c t s i s accounted f o r by 35 d i s t r i c t s i n t he "above 60 k g " c l a s s . A t t h e
o t h e r ex t reme , 49 d i s t r i c t s consume l e s s t han 10 k g / h a , and t h e i r share in t h e
t o t a l f e r t i l i z e r consumpt ion i s o n l y 4.7%. F i g u r e s f o r i r r i g a t e d and
n o n i r r i g a t e d d i s t r i c t s b r i n g out t h i s d i s p a r i t y more c l e a r l y . I n 3 2 ou t o f t h e
78 d i s t r i c t s i n t he i r r i g a t e d c a t e g o r y , t he average consumpt ion l e v e l exceeds 60
k g / h a , and these d i s t r i c t s account f o r 38.6% o f t h e t o t a l f e r t i l i z e r consumed i n
t h e SAT; i n o n l y one d i s t r i c t i s f e r t i l i z e r consumpt ion l e s s t han 10 k g / h a . On
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