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A .  Vaidym~it~han f c r  h i s  comments, and resnonsi- 

i t y  of e r r o r s  is a u t h o r ' s .  



Whether there  has been a steady or decelerated growth ra te  since 

L' & , the po in t  that  rir;:~Lj; stm6: c u t  i? iF2t c v w a l l  grosrth r ~ . t e  ~ f .  

2-1 
&xultural. p rduc t ion  has f - i l d  t c  pe t  riccelerated althauph there h-s 

EX H stejz I!? of gmt,h rat.es of f e w  foodgrnin items l i k e  pulse ,and coarse 

?/ 
b a l s  between 1% 2nd 1 %  : h e  of the  i.n:portant fsct,cr;l of t h i s  non 

Rsleraticn i s  the  1'1.m dmm i n  t.hz f:xpan6ifx cf c rop~ed  area.  The neur 

bustion of scor~o  f ~ r  expamion of net c ronpd r r e s ,  a ccnst,mint imposd 

geographic& conditlans has nct hcrn adtwuately cmpnsnted  by incrsaae i n  

bhes cropwd anz through higher cropping i n t ~ n s i t y  . % l l o d i ~ g  the cmponent - .  

4/ 
@ p i s  of agr icu l tura l  [-rcpdth, it, is quite d e e r  that ircyortant source? 

Eagricultuml qowth a re  ( i )  expnsior! of areil, (ii) clianp i n  c r o p ~ i n g  

&tern toward.? a high value crop and ( i i i )  higher f ie ld  ra tes .  Expansion 

pares can fur ther  be decomposed i n t o  net  sown area am1 cropping intensi ty .  

b e  ? x ~ l o i t a t i o r ,  of new land f o r  cu l t iva t ion  is olmost ovsr, ra i s ing  the 

(a) See'C.kI. Xanwnentha Rao, Technolopicel change and TJist.ribution of 
Caias i n  Indian fipsiculture , The Mecmillsn i'ompany of India Ltd . , 
Delhi, 10'75. 

(h) V;.idyanathcr:, A .  "PerT;;r~:>:nce; e:~ri Frnqec t s  of crop prnluct.ion i n  
India" %ononic zncl l o l i t i c a l  WeeELy "cia1 number, P u q s t  1 9 7  

( c )  Srini.vasan, T.K. 'Trends i n  ilgrisulturr. i n  Iraiia ?C&9-50 - 1977-79" 
Eccncnic :;rd Fcl-i t ical  Weeklv Cpcci.al Runbsr, August 1979. 

Dharam Narain, ''Growth of Prcductivitg i n  Iadian E.,gricvlture" 
I n d i m  .Journal of Agricultural Economics vol .  Z X I I ,  No , l ,  1977. 

Ijasgupta, R. K u t r i t ~ o n a l  F l a n n i n ~  i n  India, u n p b l i ~ h r d  Fh.D. 
thes i s ,  Delhi Tlniversity, 1982 ( 1 7 ~  102) 

(a) Minhar, B.S. 8 Vtiidganathan, A .  ',Growth of cror  o u t p t  i n  Indin, 
1951-54 t o  195P-hl", Jcurnal of the  Indian Societv of ~ ~ r i c u l t u r ? ; L  
S t a t i s t i c s ,  vol. 18, No.r;, 1965. 

(b) Dharm Narain, cy,.cit: 



i n t ens i ty  of cropping seems t o  be the only answer f o r  e x p l s i o n  of Rreo 

'$bile there  has been a l o t  of stuilies on econonics of supply response of 

individual crops which e v e s  insight  for  change i n  cropping pattern,  there 

has prac t ica l ly   bee^ no work on F I S F C ~ S  of cropping intensi ty .  illthough 

I/ 
Bhardwaj has shown the re la t ionship between cropping in tens i ty  ,and size 

holding, she has not t r i e d  t o  find out argy techno-economic ccndit2ons of 

c r o p ~ i n e  in tens i ty .  We would l i k e  t o  explore these aspects i n  our present .. . 

study. 

A l eve l ,  of cropping in t ,e rs i ty  which i s  generally taken a s  r a t i o  of 

u. 
gross cropped area and net sown area i s  depedent  on both techhical  a d  

'economic -,o,ditions. Whereas techniccl  conditions may be taken a s  necessary 

conditions so +,hat double cropping rnw not be feasible  without certain 

aspects,  aconmic parameters may he viewed as suff ic ient  condition i n  the 

absence of which there  may not be my incl inat ion f-or iricreasin the c r o p  i! 
i n g  in tens i ty ,  Dynaxics of cropping in t ens i ty  thus depends upon a few 

- .  
technicalzmd economic espects. . he re r s  some of the former aspects are 

alm'osti f ixed  most of t he  l a t e r  aspects ma7 vary with time. 

Most importmt natural  inputs of cu l t iva t ion  are water, s o i l  and 

climate. Water although almost a f ree  good f o r  human being i s  quite a 

scarce input for  agr icu l tura l  ac t iv i ty .  Water required f o r  cult,ivation 
I 

can be met through e i the r  ra in  o r  i r r iga t ion .  In India  rain wster i s  

i/ Bha@w:& K ..Production Conditions i n  Indian Atrricultxre. Cambridge 

University Press, London, IT&. 

6/ Alterna.t.ively one can consider time concept. Crop~ing in tens i ty  may - 
be taken as  z A ( i )  t ( i ) / ~ . 1 2 ,  where d!i) i s  the area of crop, 
t ( i )  i s  the  duration of crop i the  f i e l d  i . e . ,  t o t a l  p e r i d  between 
sowing ad harvesting, and h is net sown area. 



ailahle in few months cf t he  y e w  0nl.y; and prcporticn of irrigated mes 
. . 

around 25 per cent. > 'h i s  of course varies among s-bates - ucund 60 

rcent in Delhi and 10 percent i n  emjarat,. Arms1 rn'~17d.l t.00 varies 

ran 250 Am. i n  Assam t o  l e s s  than bn cm. i n  Rajasthan. We therefore 

c t  tk find v8riati5ns i n  crc:pping intenciity across t h s  s ta tes .  !%R 

i p c i f i c a l l y  we expect t c  f i ~ d  a posit ive c o r r e l a t i m  Letwea  crcpping 

tensi ty  and i r r i g a t i c n  and r a i r f a l l .  Increase in crc;p1+ng in tens i ty  

ses because of m l t i ~ ~ l o  cropping - EW plot  cult ivated more than once 

I in t h ~  s m  agriculture year. If i r r i g a t i o n  system i s  a v a i l s ~ l o  so t h a t  

k d e r  can he drawn a t  any t i n e  - more crops can he grown depndfng upon the  

I t o f i t ab i l i t y  cf l t i r -a t ion.  h e n  in the  ahonce of i r r i & i o o  more crops 

I 
ggy be g r n a  3 3  rrRinfcdl i s  a.ss?lred a t  d i f fe ren t  *cult.ivation seasons. 

Distributior-. of rainfall. alongwith r3ssolute a m h ~  of * a i d a l l  i s  t b ~ r e f o r e  

!equally impo&ant f o r  highor crop pin^ in tens i ty .  S o i l  i s  another factor  

- contributir* t o  xi . - lZ.  -.2rLw3l&y whm a crop i s  raised,  it extracts  
, . 

nutrients f .  the  s o i l .  The lhmd 5 1  3. than kept f a l l o h  o r  th6 replenish- 

pent  of those m t r i e n t s  through nature. Use oi - r rv&Zli~srs  may overcome 

'this constraini;. hit ;LEE a r e  ,so many micronutrients which can ' t  be 

supplied thratgh f e r t i l i e e r  or  rnamumluld i s  t h e m f o n  kept fallow.. I.Iowever, 

this i s  more necessary f o r  l e s s  f e r t i l c  iami. E'ore f e r t i l e  larrl may be 

cultivated, mom than once without. being kept i d l e  f o r  a long pericd. T h i s  

f e r t i l i t y  depends upon the  var ie ty  end t e x t u ~  of s o i l .  We h m  p m r a l l y  

four tgps of s o i l  ( i )  red, ( i i )  black, ( i i i )  l a t e r i t e  and i iv )  a l luv ia l .  

We sgain sxpect var ia t ions  i n  cropping. i n t ens i ty  depending upm the  qual i ty  

o f  so i l .  Climate i s  necessary condition f o r  agriculture.  Climate 

is a composi.te index of tenperature, humidity, wind e t c .  Cropping intensi%y 

w i l l  be mom i f  climatic condition i s  favourable in more t h m  me p o M  of 

time during a par. 



necessary con i l i t l o~?~  f o r  c.uirivs,tion, ad d s o  f o r  crovping intensity. 

But these are  not sui'f'icicnt conriitio-1s in themse:nes 3;. t h s t  cvl t ivat iq  

wiU. be rime or  croppin?; int:?nsitjr w i l l  be incressed only because of p r e s q  

of these tschnical  r:o~ndi.t,.ions. A filr7m- i s  the agent of' cultivation. % 

requires  some incenti:ms t c  c a q  cu.L ci;.Ltiu&ior;.. he can ' t  do' without i& 

If h e  i s  cul t ivat ing Znr  hcme consumyj:i.cr~; he j.s doing hec:,xee of the 

subsistence need of his f m i l y .  If there  was no word l i k e  'hunger' nab* 

would have to i l ed  t o  icdt,ivzte. S in l i lu ly ,  i f  onc? i s  cul t ivat ing for more 
. . 

t han  h o n ~  consumpt;i on t h d  j.s f o r  s e l l i u g  t o  market, he needs price for h a  

e x t r a  e f fo r t .  He t&w price ae tile r e w d  or compensation f o r  his  vigor& 
* 

cul t iva t ion ,  mult;-,ple c.?q;ping, and ,dl other e f fo r t s  t c  s e l l  more mtl;ut. 

If he thinks that price he get3 is ? I  , elmgii t o  cmpe.3ate his labour md 

other costs, he my rzther  p f o r  l e i sure .  Fricn is  therefore the most 

view. Unless both necsss:>.q? and suf Fizien5 condi.+;ions are net  multiple 

cropping can ' t  take ~Ylacs. We would 7 . j . k  t o  fxamfne zhe above propositions 

with t h e  help of Indian da ta  through r e c e s s i o n  equations in t h e  following 

sect ion.  

We have extensively used the  ag,:,'::cultilral s t a t i s t i c s  compiled by 

E lh i s t ry  of Apicu l ture ,  Covement ol? India  t o  e s t i na t e  cropping intensity, 

proportion of area under different crops, proportion of i r f iga ted  area md 

i r r i g a t i o n  by different, sotirces *vr  3-;1 *he years from 1956-57 t o  1971-72. 

f o r  d i f fe ren t  s t a t e s .  kmber of s t a t e s  however very- from year t o  year 



ther hecau .a of non availabili-by r da ta  or  becaulse r t .division of one 

tate i n t o  two t o  three s t s t e s .  Hmes t ,  pr ices  of d i f f e r en t  crops have been 

eeted fron Agricdturel .  prices in India conpiled by i- ' iractorate of 

cnomics and s t a t i s t i c s ,  h in i s t ry  of Agriculture am1 Irrig.&ion, Gmmnent  . 

f India. Frices are available fm 1956-57 t o  197>7L, f o r  seventeen s t a t e s  

cluding Orissa. 'The G E ~ C  s h r c e  gives the  i d e x  m b e r  of f e r t i l i s e r  price 

Qr d l  ' India  which i s t a k m  here i n  our study as  an indicator  of var ia t ion 

cos t  of cult iv&ion. Proportion of each type of s o i l  in.eirch area i s  

ven i n  ~ a s g u ~ t a ?  b i n f a l l  data. e i t h e r  normal or  actual  has been taken from 

a t i s t i c a l  Abstract, source being Meteorological Department, ? ' : i n i s t~y  of 

mrism & C i v i l  Aviation, Gwerrnent of India. Actual r a i n f a i l s  are m a 1  

a l l  f o r  each year f o r  a. par t icu la r  s t a t e  -. wherc a s  normai rainfals  

e been taken month wise - f o r  a l l  twelv? months. - 
Table 1 gives r s s u l t s  i n  connection with w a t e r  conclitions. ~aainfall 

& e t h ~ r  actual  or  11oi-d i s  very weekly correlated with cropping intensity.  

$eta co-eff ic ients  although have posi t ive  signs i n  most of the cases are 

G w a y s  ins ign i f ican t .  A s  we have already mentioned d is t r ibu t ion  of raidall 

1s supposed t o  be equally i-nportant f o r  nniltiplc cropping.wc have therefore 

b ,  ased another variable vhich i s  e. r s t i o  of r a i n f a l l  b t,wo seasons Warif and 

&' 
r h b l .  If the r e t i c  is high, r a i n f a l l  i s  concentrated in one season, if 
I 

-it's lm rainfall i s  sprsad ovcr hoth t k  seasons. Cropping in tens i ty  is 

thenfor t ,  supposed t o  v s r j  invcrseiy with the ahme r a t i o  - more where rainfall 

i s  available in bcth suascrs. Again, a s  expecteo we fima. proper sign that i s  

8/ If rainfall i s  highar i n  Rabi season, Habi reinfall i s  taken as 
numerator rt.hcrwise Xharif r a i r 9 a l l  i s  taken as m e r a t o r .  



Cur nc .;t s e t  of water variahl,  a n  i r r i ga t ion  1 vels  . Prdportion 

of e i t h e r  net  irr igat ,ed area tc. net sown area or  q o s s  i r r iga ted  t o  gross 

cropped area i s  mcderately posi t ively correlated with cropping intensity 

I n  some of the  l a t e r  y e a s  such as 1070-71 an3 1471-72 they are however 

s t rongly correlated,  T values being s ignif icant  a t  5 per cer~ t  level .  

But if we instead use in t ens i ty  of i r r i ga t ion  as  our variable which i s  e 

r a t i o  of gross i r r i ga t ed  m a  t o  net  i r r igated area we ohserve a strong 

cor re la t ion  i h  a lvost  all the years. T h i s  i s  an important observation, we 

th ink.  &re i r r i g a t i o n  does not help cropping in tens i ty  mch.  It deperds 

upon how intensively it, can be used. This indicate's t ha t  qual i ty  of 

i r r i g a t i o n  i s  more important. We have taken sources as  indicators of 
1 

qual i ty .  What i s  observed from Table 1 is  t h a t  proportions of area i r r iga td  
7 

with e i t h e r  canals or  tanks a+ negatively correlated. I n  case of canals 'f 

values are  generally ins ignif icant ,  but i n  cape of tanks they are a t  most of 

t h e  years s i p i f i c a n t  a t  5 t o  10 per  cent levels .  Tubewell i r r iga t ion  

~ l t h o u g h  shows negative correla t ion i n  initial years ,  has perhaps become 

e f f i c i e n t  system of i r r igat i .cn i n  l a t e r  years as  it bears a posit ive corre- 

l a t i o n  in l a t e r  years t o  t he  extent t h a t  T values become s ignif icant  a t  

l a t e r  years. But what i s  in t e r e s t i ng  i s  t h a t  i r r i g a t i o n  from other sources 

has been strongly correlated with cropping in t ens i ty  i n  all these years. 

May be, a s  they a re  of indigeneus nature eesh systen being d i f fe ren t  i n  

each s t a t e ,  they have been perfected over e m b e r  of generations through 

t h e  experiences of local famers. ,  Un the  other hand c@-al i r r i ga t ion  

systen has not been h f i c i e n t .  Water might not have been supplied propor- 

tionate1.y t o  a l l  t he  farmers because of p o l i t i c a l  pressures a d  since 



Tablo 1: Regression r e su l t s  with cross sec t icna l  deta an4 s ingle  ex~ lana to rv  variable 

a+r variables)  

L'epentient Degreeof Actual Wo~-aal :. Xharif b i n  Proportion of f ropcrtion of 
variable f reedorn rain- . - ~~ rainfall -.G-bi bb Net irr iga%d Gross i r r iga ted  



Table 1 : Remession reYe :s&th cross sectional 6ata. and s i n i l e  ex~&natow vrriable 

(Wat~r v a i a b l e s )  

Demndent Gross irrigatiun Proportion Frrportion of Fro~ortion of hoportion of 
year va?inble itet irrigation of cenal tank irriga- tube well irrigation t h r o u ~ h  

irrigation ti on irrigation &her emrces 

(E )  ( 9 )  ( i n )  7 1 )  (12) 

(Continued ) 



- 
+ 

Fignrss in parerrthesis in  Tables 1, 2 , 5 ,  6, & 7 are T values. 



cropping i n t m s i t y  i s  c~ :r-?::.t,x? I!>.%. ;it;mci.ur?.l re'LationsMp - i m e d  

9 1  
releterl with lanrlho3difig s i z e ;  cropping in tens i ty  i s  lower i n  those a 

Cr the  low ra te  of water u t i l i s p t i o n  of tine canal waters may be due t o  a 
in,adequate deve lope r t  GE 3 network of feeder ch,mrels and dra im t o  EM 

I r /  
t he  water reach the indi-sidud farmers's plo+,s.- 

Just  3s  w&te r ,  s o i l  f e r t i l i t y  i t s e l f  i s  importent f o r  intensive 

cu l t iva t ion  f o r  the  reasons mentioned ea r l i e r .  Ue find from Table 2 thaa 

cropping in t ens i ty  i s  %ore where yopor t ion  of a l l u v i a l  s o i l s  are more 

Bete co-efficients being pos i t im .  For red and black s o i l  we find a 

negative ccr re la t ion .  Correleticns althcugh not v q y  strong ax- moderated 

h i .  These r e d t s  are nct  a t  211 unexpcted as. d&vinl. s o j . 1 ~  are hi&g 
ferti l 'e ,  an3 as we haw discussed r , r l i o r  intensive use of l and  i s  more 

p l m z i b l e  here. 9:posite is  the case with red or hlack so i l s . ,  Black S G ~  

a r e  however zocd ;'or cotton cul.;ivaLio~. Cotton being a long duration crop] 

other crcps mqy not be flown so  t.h. . rm:pinp intensizy i n  terms of grcss 

cropped. area  and net  sown area i s  not high al.thcugh lam? u t i l i s a t i o n  i n  

terms of time may be high. 

4.23 we have already s o i d  climate i s  a composite i d e x  of few variehles: 

l i k e  tempraturn,  humidity e t c .  it is  d i f f i c u l t  t o  obtain such indices with: 

t h e  present s t a t e  of knowledge. Fot oriLy tha t ,  climatic conditions interecb 

with other variables l i k e  s o i l  f e r t i l i t y ,  l andscap ,  water conditions etc. 

Ip/ kadra.A '.Crgar.sation of a@c.ulture f o r  ru ra l  ilevelqplent- the 
Indian case" Cambridge Journal of Econwics, December, l'X8. 



. . 
C l h t i b  conLiition on cropping in t ens i ty  through above variables. he 

therefore used an in s i r ec t  method. Crop?ing pa t te rn  i n  par t icular  

on t o  our mind i s  en indicator  of climat,ic c o d i t i o n e  of t ha t  region 

their interact ions  with other technical  variables.  Wheat i s  mostly 

i n  northern and western region - only because climatic conditions 

those places are f avourahle t o  wheat cul t ivat ion.  Otherwise technolo- 

d revolution i n  wheat seed would have made inroads t o  southern s t a t e s  

, s imi la r ly  maize 'E@ ba j r a  are  crulti.vated i n  specif'ic areas. (hit-3 

posite i s  the  case with oaddy c u l t i v ~ t i o n .  It i s  grown a l m o s t  everywhere 

India. Paddy c u l t i t f a t i o ~  i s  therefore nut supposed. t o  capture the 

imatic var ia t ion  where& proportion of whest, naize or  ba j ra  area 

osed t o  senre t h n t  purpose. It i s  c l ea r  from T a b l e  2. We f in3  a 
1: 
krong posi t ive  correlgtion between cropping jntensi ty  and e i the r  proportion 

hr wheat area  o r  naize area. It 5~ negative althmgh not h i g h y  significant. 

lor ha j r a  area.  Contl'ayr t o  this signs of be ta  co-efficientslfcn: r i c e  area 

luctuate over ~ ? I ? T s .  Use, they are not signific,mt,. hY1,r.t we themfcm 

ould liko t o  i n f e r  i s  t e a t  cropping in tens i ty  a t  a par t icu la r  place depnds  

pon tha c l -ba t i c  conc l i t io~  of that, m a .  
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zable 2: 3 e e n s s i n ~  resu,ts  wi th  cross sectinna; data .  and single exolena tgv  variable 

(Soi i  and climatic var iable)  
~- ~ 

'$pendent D e g r ~ a s  Froportion roportion Proportion I r o  crtior? Froporticn Froportion Proportion 
var iab le  of of Red of Black of Allu- of d' heat ' of Yaize of Sa j r s  

Year of Rice 
frcedom soil s o i l  v ia l  s o i l  area are B area at-a . 



Figures k pan nthesis are T values 



;,I 

So f a r  c~e were discussing how few technical  variables are 

inportant i n  a~p1~xLr;jr.g a part.icul2r ].eve1 of cropping intensit:?. h% 

most of tht3 ahovi va.ri~.~..lr;$ other than i r r i gc t ion  level arc &ost s t a t a  

ovcP time. They thorefore c m 1 t  explain the var ia t ions  i n  cropping 

i n t e n s i t y  m r  t i n e .  I n  fw.t t h t y  should not - as we have alrcu6y dis- 

cussed. !mount of rnnrkctahle surp1u.s w i l l  de~end upon price of crop in 

' r e l e t i o n  t o  cost  ~f cul t ivat ion.  T h i s  p r i ce .  however, i s  what the famed 

expects i.n future  say i n  harvesting time. T h i s  price cost c v c t a t i o n  

determines t he  mdte tab le  &plu? which i n  t u rn  determines the Co td  

supply of lend f o r  cu l t iva t ion  and cropping in tens i ty .  Following 

Ierlovianwrncdel of apcciul case, uxpectod pr ice  is m weighted civerw 

of prices of two previous p e r i d s .  I n  general - w e  it, i s  m. averP.ge of 

p r ices  of a l l  the p ~ v i u u s  periods. Eut importance of preirious prices 

decline as ,Te go beck i n  time. k n t  pr ices  are therefore of more 

importancs . 

Ne c e l l  it l a g  1 or  L1 rncdcl. 

. ( i i )  Wen a = 0 ,  Pt = Pt- i  t h a t  i s  cxpc ted  pr ice  is the  observed price 

of perid two yeyears or-riisr. ! ; s  c d l  it l a g  2 o r  L2 model. 

?_?/ 
Nerlovc, 14. Thc Dvnnmics of s u ~ o l y ,  The johns Hopkins Press, 

Baltimone, 1958 ( pp-1%) 
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Name Fropgrtior of k e a  
wrcent . 

Crop Lrop Crop Crop Crop Crop 
, I I1 I11 I TI I I1 

h-dhra Fradesh 

Assm 
Hihar 
DeLni 

Gu j arat 

Paddy Jmar  %jr3 . 24 20 4 
F a d y  Maize Wheat hQ 4 1.4 
Faddy Mei ze Wheat 51 7 

C; 
73 

J w ~ r  Ba.jra Wh~at , 14 44 
Jcmr Ba j ra Yaize 5 10 .17 

Himschal Pradesh FaLrly Maize Wheet 1" Z? 36 

Paddy Maize Wheat - 33 21 

Nadhys Praaesh 

Pun j ab 

Baj asthan 

Faddy - - 30 - - 
Paddy J owar Bsjra 16' 74 16 

Faaciy Jarzr Wb.e a t  22 9 18 

'7ad3y Maize Wheat 8 9 41 

Jowar Ba jra Wheat 6 30 3 

Utter Fradesh Faddy Maize Wheat 21 7 27 

West Bengal P d d y  Wheat - 63 6 - 



- . , 
( i i i )  >!hen a = 0.5, k t  = .5;t,-1 t .5 Ft-2 t h a t  i s  expected price id 

simple average of c b s e m d  pr ices  of two previous yews. 

1 it i n t e m ~ L i a t e  mode; 1 or i! mdel .  

( i v )  h%en a = 2, ?t = Ft-1 + !F't-1 -%-?.), t h a t  53 €xpct@d p r i q  

i s  the obsermd w i c e  of previous year plus difference between 

r x v i o u s  year's r r i c s  and pricc of two pars ea r l i e r .  Ele call 

g' 
N1 theso have b::en discussed i n  d e t a i l  b y ' N ~ r l w c .  Herlow 

was however concerned with the acreage of i part icular  crop i n  questia 

s o  t h a t  his.?t  was price of  tht cmn  in amst ion ,  a d  tha t  of ccompetib@ 

crops. I n  cur case there i s  no one crop i n  question. It i s  an index 4 

pr ice  which a fanner receives. It. therefore shou!d he an weighted 

average of pr ices  of a l l  t he  agr icu l tura l  c m u 3 i t i e s .  CT we can c o n s a  

pr ices  of 'few i q o r t a n t  crops of a par t icu la r  s t a t e .  !.le b.ve chosen the 

s e c a l  altt.rnative f o r  dome operi.flc reasons. Among the  c row we have 

iden t i f ied  few tmportmit foodgrain crops depndiqg upon the proportion 

of area of these crops. WE have not taken account of commercid crcps 

because generally thyr  re?nain i n  the  f i e l d  for  a longer period. I f  the 

pr ice  of these c r o p  increase, there  w i l l  be a s h i f t  i n  favivaur of these 

crops, so  Ynnt m u l t i ~ l e  cropping m a y  riot be possible i n  those areas. In 

that csae cropping in t ens i ty  3s defined by u s  m a y  docline and we will not 

get  a p m p r  r e su l t .  T h i s  a l s o  i.s t.he reason f o r  not estimating a cmpo- 

s i t e  pr ice  index which fanner rec.:ives . Different pr ices  of t ha t  basket 

w i l l  have a diver@ng ef fec t  on cropping in tens i ty .  To circumvent this 

&rlova,M. op. c i t  (ppLb-65, 1%-2~0) 



rcblsm, oris can  h c ~ c ~ v e r  define cropping in tens i ty  i n  terms -of land 

t i l i s a t i on  with respect t o  time. E 
Three imljortmt c r o p  along with t h e i r  percentage sbre in 

@ o t d  a.ma f o r  o x h  s t a t e  are given i n  Tabls 3. Orissa a? ilaryana 

b v a  been exclud&ct from our enalysis . Price da t a  of Orissa was not 

Fivailable, ;ad t h a t  of Havana because of h a -  rccznt origin was available 

r i o r  otily 5 t o  6 years. ilEsults of three models L1, L2 and I1 haw been 

i n  Tables 1+, 5 aMi 6 r e s p c t i v d y .  I 2  m d e l  has not been cm- 

as  t h i s  does not give meaningfulresults .  

I n  aos t  of t h e  s ta tes ,  we finri a pcs i t ive ' regmss ion  c o e f f i c i e n t  

for ' those  important crops mentioned ea r l i e r .  Sane of those show h i &  

~correl&ion sincs those co-af'ficients are s ignif icant  a t  l m e r  l eve l  of 

~ i g n i f i c ~ n c e .   me however show weak correlati.on as thoy are  sigrrific&t 

a t  20 'per  cent or higher i e v d  of significance only. I n  Bihar however 

& find consistently negative correlation with highly s i p i f i c a n t  T values. 
'I , . 
Xn T&lnadu f o r  paddy, ilnd i n  Kadhya F r d e s h  f o r  d l  the three  crops, 

.we a k i n  f i d  neg:.tive c o r n l a t i  sn although thog are  j nsigxificant.  Even 

with. k s p e c t  ' t o  time, t hes i  s t a t e s  show negative trends f'cr cropping 

in t ens i ty  (see Table 7 ) .  Ferhaps some nect esary conditi.ons lack there.  

They rnw be i n  tht; nature or' technical  variables what wt? ham discussed 

e a r l i e r  o r  some s t x c t u r a l  or  p o l i t i c a l  probloms which we have not discussed. 

The pr ices  t h a t  WE have used i n  our exercise arc t he  prica of 

a crop tit each year deflated b;y th price of t h a t  crop f o r  the  y e a r  

1960-61. One hcwevcr. can a r m e  t h a t  instead of these almost nomind p&c6, 

crop pr ice  s h d d  bc deflated by some aggregate price index say ~jh&e&e 



states . Depeas of Crop price 
fraction T I1 In 

Crop price deflated by fertiliser 

I I Ip r i~e  I11 

. 
Andhra Prade~h 14 ,054 .04 .OM .07 (.'03) i.03) 

' (4.31) (3;oz) (3.09) (2.8) , (1.34) i.3 

Jam:=& K a s h m i r  14 .034 .038 .08 .075 . 04 .O1 

( 1.5) (2.2) (1.65) (.@I (1.39) (.17) , 

Karnat aka 14 .016 .02 .011 ,011 .Ol& .007 
- (3.7) (4.5) (3.11) (1.76) (1 -94) (1.5) 



Ke rala 14 .@7? 
(7.4) 

E ahaa.shtra 10 .0006 

(. 1%: 

FIadhya Pradesh 14 -.012 
( .82;  

T'un j ab 14 .Om 

(2.8)  

?.a. jastw-  I4 .014 

(1 .4! 

T :unilna& 14 -.Or$ 

( -3)  



T w :  Time s e r i e s  - k m s s i o n  I l c ~ ~ l t s  with s i n d e  e m l a m t o r y  variable 
Mdrl L2 

Dsg=es of Crop Frice Crop pr ice  deflated by F e r t i l i s e r  price 
S t s t e u  f reedcm I I1 I11 I I1 I11 

(1 !F,) ( 3 )  (4) ( 5 )  (0 (7) ( 8 )  
. - - - - .- . - 

Anihra Pradesh 13 .062 .06 .05 .09 .05 

I3 iher 



Mabhya Frdush  13 - .006 - . 0C8 -.011 - .023 - .03 -.g3 

i .39) (.7s) (1 .04' (1 .@? (1.8) 

PLUI jab I? .I12 .066 .08 . n94 .051 . c7 
b.3) !3.2) (4.11) ( 2 . ~ 3 )  (1.81) (2.36) 

Ra jasthan I ?  .Dl1 . .015 . 0 ~ 8  .0@4 . "9 0 .8  

(1 .c%) (1 -4: (I  .a31 (.ml (.69) f . 4 2 5 )  



Degrcos of Grope Elrice crop price deflated by fertiziiser price 
St ate f om I I1 111 I I T  I11 

--- 

( I )  (2 )  ( 3 )  ih) (6) ( 7 )  (8) 
-A,--- 

(5) - 
Ancihra Pradcsh 17 .@59 .% .05 . OW .045 .039 

(5.03) (3.61) (3.19; (3.4) (1 .93)  (1.6) 

(continued) 



~ 

Kerala 13 .074, - - .O84 - - 
(11.1) (5.8) 



p r i c e  imlex t o  obtain t h  chmp-  i n  r c d  pr ice  of t hz t  crop. bk have 

however c2dLibcratc.ly nut. don.; - t ,k ia  tt,xCircisr; fo r  Som2 reasons which con be 

traced from our e w l i e r  discussi ins .  If the  nggremw nrice  index 

cons is t s  s f  nU t h e  prj.css, then some of thcm o r  more s ~ d f i c d l y  

re la t iv;  pr ices  crf egr icul tural  comcdi t ies  which the  f u m r  recajves 

w i l l  have te27iitncy t o  increzse cropping in tens i ty .  % the contrary 

r e l a t i ve  p i c e  of non agricultur6 ccxmodity t o  agricultul-c. comodity - 
which a farmer peys w i l l  have negative impstct on crepping intensi ty .  Since 

we don't have any price in6ex number which ccnsis ts  of only those items 

which a re  non r tgr icul turd,  end which nre bought by f a r i n ~ r s  we couldn't 

deflato our price.  ?ne hwever can construct thek. 

We have instead dnflz.ted the crop price by t he  f e r t i l i s e r  price 

which i s  m input of cul t ivat inn.  Phis my give some idea about t h e  

change i n  real p i c e  of R crop. Agein we f i d  posi t ivt  comli. : t ions 

( ~ a b l e s  4,  5, 6) with 'I V d w s  s ignif icant  a% d i f fmen t  leve ls  - f o r  a l l  

s t a t e s  exc?pt H i h r ,  ?;kdb~~c P h d z e ! ~  2nd Tmilmdu.  b e  c m  s t i l l  argue 

t h a t  more important vari;.hle rssponsiblc: for  t h ~  change i n  cropping intzn- 

s i t y  over time i s  n0.t price but more a t t rac t ive  variable l j k e  i r r i ga t ion  

f a c i l i t y  o r  a comp~lsicn variable l i k e  pcpulation pressure. We don't  rule 

it aut altogct,iwr. Subject t o  favourable dc.rrend posit ion and pro f i t  margins 

cropping in tens i ty  i s  t o  be rnist:d through i r r i ga t ion  f a c i l i t y .  But this 

' than should be viewed 2s a necessary condition. I r r i ga t ion  variable 

indeed shows a posit ive comlat i .on.  (see Table 7) with c r q p i n g  in tens i ty  

overtime in mmy s t a t e s .  But even in f ' cw s t c t e s  such a s  Assam, Haryana, 

J~~ & Kashmir, Grissa and West Ben& i r r iga t icn  lave1 has sham negative 

impact on cropping i n k n s i t y  although cropping in t ens i ty  has a posit ive 



Table ,': T i m e  seriasssults i t h  single ex~lanatorv variable 

Degrees of Gross Irrigation 
States Time 

freed om Cross area 

(1) (2) (3) (4). 

Andhre Pradesh 7.6 1.22 .39 - 

(2.25) (4.75 

Ass am 11 -.I49 .7 
(1.5<) (9.9) 

Karnataka 

Kerale. 

Maharashtra 

Madhya Pradesh 

h i s s a  



T a r n :  I+stiaL c c r x l n t i c r .  cc-efficient berween c r m ~ i n g  - 
i n t cns i tv  a m  cron c . ' c e  w i t h  i r r ie~ . t io ! .  as  

control 106 variable 

State. Crop I Crop I1 Crop I11 - 
hnrlhra F r d e s h  .627 . &7 .386 

Assam . $45 .921 ,628 

Bihar - .292 - .296 -.58 

Delhi -.08 .004 .031 

Gu j -at - .46 - .44 -.35 

~ i m a c h a l  Pradesh .261 .376 .383 

Jannrm & Kwhnir .564 .684 .45 

~ a r n a t a k e  -.l -. % -.2 

Kernla .6?4 - - 
Maharavhtra -.59 .09 -.I6 

Vadhya Prrd?sh -. 31 .@6 -.22 

Bm j ~ . b  - .OnOh .872 - .36 
. , 

hjmthan -.2 -.I - ,003 
Tmil ~ e d u  -.18 - .48 - .5  

Uttar Praiissh .22 .21 .12 

West Bengd .8Ft - 83 - 



trend i n  tneso s ta teo.  Trice 1;::s ~ e f i n i t d g  sorw innact cn cropping 

i n t e n s i t y  u t  l e a s t  i n  t&se  few s t a t e s .  To be more surc s,.bmt impzct 

of pric;. i n  other s t e t e s  w& have compted p a r t i a l  correla t ion coefficierlt 

(Table 8) b&when jiricc of P. crop and croppine in tens it.^ with constiint 

i r r i ga t ion  l evs i .  Lgein :.fe scenerally fi.nd n posit ive correlation.  

There me  few nc:gative corwlnt ions  too, but t,hcy are gene rd lg  insigni- 

f i c m t .  So f a r  p-s aolulation pressure i s  conccrn(..d t h i s  i t s e l f  does 

not generate more a ~ r i c u l t w a l  production or  ind i rec t ly  cropring inten- 

s i t y .  It i s  t.hi: 6emmd generated by them which i n d u c ~ s  more praluction. 

T h i s  demmd. i n  turn dapends upon income l eve l  d o n g  with income d i s t r i -  
0 

butior!. Since majority of Indian population i s  Door, bulk of the 

populzticn incrzase too  tnl<.ss place among them whc generally don ' t  c r ~ a t ; .  

much demad. ihong them who arc marginal fwmers &t impoverished 

because of populntion r i s e ,  and leasa ~ . t  t h e i r  lands t o  l iege s ize  

prosoerous 'andownor @ These l a r ~ ?  s i z e  lmdnwnars w d d  producs more 

only i f  they c r a  s e l l  t h e i r  ~rociucts  r r t  favcurrb1.e price. N~g l ig ib l e  

r o l e  of population pnssuri- i s  qu i t s  evident from Table 9,  where we have 

growth ra tos  of rqm:,atic:1? ,am1 cropping i n t m s i t y  between 1961 ,and 1971 

f o r  d i f fe ren t  s t a t c s .  States  with hither prowth rp te  of cropping 

i n t e n s i t y  did not ncccsssri ly exp~r i ence  lzrgo growth i n  population. 

Correlation co-efficiznt between these vnriabli s i s  merely 0.11 . 

12/ d n i  1 .  V "Tenants from +.he dominant clasu.  
!, dcvEloping c o n t r d i c t i c n s  i n  :Land reforms', 
Econmic and Po l i t i ca l  W:ekly, Dkcember 25, 1976. 



Table 9: Growth v t e s  - 1961-71 

( ~ e r c e n t )  
.- 

Decenial growth of cropping intensity 
State popllation annual c o m p d  - 

kndhra Pradesh 20.9 0.4 

Himacbl Pradesh 23.1 

Jannnu & Keshmir 29.7 

M d h p  Pradash .28.7 -0.2 

u t t a r  Pradesh 

West Ben@ 



important n o r e s s q r  zonditions f o r  cropping int6:nsity. 3ut they a-5 

f o r  t h c i r  crops f o r  higher levctl of cropping in t rns i ty .  We hare ,also 

discov~;rsct i n  our discussion t h a t  t o  mswir c w t o i n  s;t of i s s u ? ~  

present d < f i n i t i o n  sf' c2roping in t zns i ty  i n  te rns  of gross cropped 

r r ea  a d  net  sown TTCR i s  nCt d e q u & .  h e  s h d d  consider lend 

utilis;.t,ion with respect t c  time. 
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