Werking Tarer Mo, 194

CORRITICON. OF CROFFTNC TRTRNSITY

Kajaram Des Cunta

ks are ¢ue to rrofesror &, Valdysnaethan for &is comrments, and resnonsi-
ity of errors is auther's.

Gentre Lfor UDevelopment Studies
Mleor, Iriverdrum 435 N11

e camber 1983



CURLITIONS CF CRCFPINC IWTENSITY
wWhether there hns been a steadr or decelerated growth rate since
lﬁl{ the point thst Fir;ly sheapc s ol is thet cverell growth rate of
Bicvltursl producticn has f-ilad to pet accelerater]z_?/althmgh there hes
Br 2 ster vp of growth rates of fow foodgrezin items like pulse and coasrse

-

Eeels between 1645 and 1975 7 (ne of the dirportant facterz of this non

Beleration is the slow down in the expansion of cropped area. The near
pausticn of scops for expansion of net cropped ares, a constraint imposed
geographical cenditions has net been adecuately corpensated by increase in
[oss cropped area through higher cropping intensity. following the ceamponent
plysis of agricultural prowth,/ it is quite clerr that imrortant squrces
[agricuituml growth are (i) expansion of arez, (ii) change in cropping
Btern towards a high value crop and (iii) higher yield rates. Bxpansion
_ B eree can further bte deconposed into net sown area and cropping intensity.

Brce exploitation of new land for cultivaticn is ealmost over, raising the

F(a) See "C.1l. Hanumantha Fao, Technologiczl change snd Nistribution of

Gains in Indjan fgriculture, The Macwililsn Company of India Ltd.,
Delhi, 1¢75,

{b) Veidyanather, &, "Pericrmence and Frospects of erop production in
India® Bconcmic erd folitical Weekly Cpecial rumber, Ausust 1977

(¢} Srinivasan, T.V. "Trends in agrisulture in Ingia 1G49-5C0 - 1977-7a"
Eegnomic ard Feliticel Weekly Sprcial Fumher, fugust 13579,

' Dharam Narain, "Crowth of Froductivity in Irdian Agriculture"
Irdian Journal of Agricultural Economics vel. XXFII, Ko,1, 1977.

'/ Dasgupta, K. MNutritional Flenning in India, unpublished Ph.D.

thesis, Dclhi Vniversity, 1982 { pp 102)

’

§ (2) Minhar, B.S. & Vsidyanathan, 4. “Crawth cf crop cutrut in India,
1951-54 to 1958-61", Journal of the Irdian Sogziety of Pgricultural
Statistics, vol. 18, Vo.s, 1965,

{b) Dherm Narain, on.cit.




intensity of cropping seems tc be the only answer for expangion of area
While there has been a lot of stuiiec on econcﬁics of supply resocnse of
individual crops which gives insight for chanpge in crepping pattern, there
has practically beer noc werk on aspects of cropping intensity. Althcugh
Ehardwaji has shosn the relationship between cropring intensity amd size
holding, she has not tried to find ocut eny techrno-econcmic cenditicns of
cropring intensity. we would like Yo explgre these aspecte in our present

study.

A level of cropping intersity which is generally taken as ratio of

gross cropped area and net sown arca is dependent on both technical erd

‘accnomic conditions._ Vhereuas techrics1 conditions mey be taken 2s necessary
corditions sc that double cropping mgy not he feasible without certain
aspects, economic rarameters msy he viewed as sufficient condition in the
ebsence of which there may not be any inclination for increasing the crepp-
ing intensity. Dynazics of cropping intensity thus depends upon a few
technical urd econanic zspects. Tereszs some of the former aspects are

almost fixed most of the later aspects may very with time.

Most important nstural inputs of cultivetion are water, scil ard
climate. Water although almost a free good for human being ic -muite a
scarce input for agricultural activity. Uater reguired for cultivation

can be met through either rain cr irrigation. In India rain wrter is

5/ Bhardwei, K Production Cerditions in Indien Agricyiture. Cambridge
University Fress, Londen, 1974.

&/ Alternatively one cen consider time concept, Cropping intensity may
be taken as 57A(i) t{(i)/A.12, where A(i) is the area of crop, '
t(i) is the duration of crop 1 the field i.e., total pericd between
sowing anc harvesting, and A is net sown area.



vailable in few montha cf the ye=r only, ard preperticn of irrigated eres

8 around 25 per cent. Jhis cﬁ' course varics among stales - arcund €0
_r::ent in Delhi and 1D rercent in Cujarat. 4rmual reip?oll teo varies
em 250 cm. in Assom to less then 60 cm. in Rajasthan. We therefore '
xpect to Ting veriations in crepping intensity acrnss the states, Mere
apecilically we expect to find a positive correlation bLetween crepring
Intensity antd irrigation and reinfall, Inerease in crepning intensity
ises because of multiple cropping - came plot cultivated more than once

in the same pgricuiture year., If irrigaticn system is availsble so that

[ilater can he drawn st any time - more crops cen he grown depending upon the

profitability cultivation, .ven in the ghsenee of irrigation more crops
ﬁa‘y be growm if rainfall is aésured at different cultivation seasons.
bistributio.r. of rainfell alongwith -rsolute amourt. of ~ainfall is therefore
_iaqually important for hirker cropping intensity. $cil is another factor
contributing to yicid, CZorevelly whcnﬁ & crop is reised, _'i't_ extracts
mtrients f om the soil., The land 5 then kept faliow {or the replenish-

rent of those mutriente through nature., Usc ¢f Tortilisers may overcome

this constraini. bBul “here are o many micromutrienls which can't be

supplied through fortiliccr or mamure Land is therefore kept fellow,. However,

this is more necessary for less fertile iamd. 1More fertile land may be
cultivated more than once without being kept idle for a 1ong pericd. This
fertility deperds upon the variety end texture cf soil. We have gen=rally
four types of soil (i) red, (ii) black, (iii) laterite and (iv) alluvial.
W& again expect veriations in cropping intensity depending upon the quality
of soil, Climatc is ancther necessary condition for agriculture. Climate
is a composite irndex of tomperature, humidity, wind eté. Cropping intensicy
will be more if climatic condition is favoursble in more thar one point of

time during a year,



5o far we heve Lucr dilseusoning wir. technical aspects which are
necessary corditione for cultivetion, e «lso for crooping intensity,
But these are not su.{-cient conditicme in themselves o2 thst cvitivatio
will bedone cr cropping intineity will oe incresased only because of presesy
of these tzchnical cewditions. A Tarw=r is the agent of cultivation, o
requires some incentives tc carry cutv cultivation., He ecan't do withcutiﬁL
If he is cultivating far heme consumpbion, he is doing becruze of the
subsistence need of his feamily. If thare was no word like 'munger' ncbody
would have toiled to sultivate. Simdlarly, 1f ome is cultivating for more
than hore consumption that is for selliug to market, he needs price for hig
extra effort. He tekez price as the reward or coppensation for his vigorail

1

cultivation, multiple crapping, and 21l other efforts tc sell more autput,
If he thinks that price he gets ia » - @ncuga to compei:sate his labcur end
other costs, he may rether go for leisure. Frier ig thereiore the most
important incenvivse Lo LiewCiilg wis sxiters ho go for multiple cropping,
This is the sufficient condi®dinr o0 mo. -py “ntensity from cur point of
view, Unlese both necéssary and sufficient conditicns are met multiple
cropping cen't teke nlace, We would like to examine the above propositions
with the help of Indian dave through regression cquetions in the following

section,

We have extensively used the agricultural statistics compiled by
Ministry of Apriculture, €Covernment of Indis to estimate crepping intensity,
proportion of_area urnder different erops, properticn of irrigated area ond
irrigation by different. scurees.?ur asl the years from 1956-57 tc 1971-72

feor different states. Humber of states hewever very from year to year



jther hecau 2 of non availsbility ¢ data or heceuse ¢ ¢ division of one

Late intc two to three states. Harvest prices of diffefent erops have been
olleéted from Agriculdturel. irices in Indis compiled by ‘'irsctorate of
;onomics and statistics, Minmistry of Agricultur:z amdl Irrigation, Goverrment
f Irdia, Frices are available from 1956-57 to 1973-7L for seventeen states
cluding Criszsa, The sapc scurce gives the index rumber of fertiliser price
or all India which is laken here in cur study as an imdicator of variastion -
n cost of eultivation. Froportion of each type cof soil in each area is

ven in Dasguptaz/ Bainfal; date either normal or actual has been taken from
stistical Abstract, source being Metecrclogical Departwent, inistry of
pariem & Civil Aviation, Gove;nment of India. Actual rainfailq are annuel
fall fcr esch year for a partieular state - where as normal raeinfalls

lave been taken month wise - for all twelve months,

.F
b )
shethor actual or normal is very weakly correleted with cropping intensity.

Tzble 1 gives rosults in connection with water conditions. Reinfall

#bta co-etficients 2lthough have positive signs in most of the cases are
Llwgys insignificant. As we have already mentioned distribution of reinfall
55 supposed fo be equelly important for multiple cropping,we have therefore
ﬁsed ancther variable vhich is a retic of rainfall in twoe secasons Kharif and
Rdb{%/ If the ratic io high, rainfall is concentrated in one se=son, if
it's low rainfall is apread over both the seasens, Cropping intensity is
therefore suppcsed to vary inversely with the shcove ratic - mere whore rainfall
is available in both scasers. Agein, as cxpeetec we find proper sign that is
negative, but the T values are quite insipnificent.

7/ Dasgupta, R. op.cit ( pp 204-232)

'8/ If rainfall ic highsr in Rebi season, Hebi rainfall is taken as
mumerator rtherwige harif rainfall is taken as mumerstor.



Cur ne st set of water varishl  are irrigation 1'vels. Trroportion
of either net irrigated area tc net scwn ares or cross irrigsted to QPCnss
cropped srea is mcderately positively correlated with cropping intensity
In scme of the later years such as 1070-71 and 1971-72 they are howaver
strongly correlated, T values being significant at 5 per cert level,

But if we instead use intensity of irrigaticn as cur variable which is a
ratio of gross irrigated area to net irripated area we ohserve a strong
correlation ih almost all the years. This is an important cbservation, we
think, Mere irr:igation does nct help eropring intensity much. It deperds
upon how intensively it can be used. This indicates that quality of
irrigation is more important. We have taken sources as indicators of
quality, 'w.hat is observed from Table 1 is that proportions of area irrigated
with either canals cr tanks amre negatively correleted. In case of cangls T

values are generally insignificant, but in cage of tanks they are at most of

the years sigmificant at 5 to 10 per cent levels., Tubewell irrigation
although shows nagative ccrrelation in initial years, has perhaps become
efficient gystem of irrigation in later years gs it bears a positive corre-
latien in later years to the extent that T values become significent at
later years. But what is interesting is that irrigation from other sources
has been strongly correlated with eropping intensity in all these years,
May be, es they are of indigencus nature each system being different in
each state, they have been perfected over » murber of generations through
the experiences of local farmers. On the other hard canal irrigation
s'ys‘clem has not been z\a'fficient. Water might not have bsen supplied prcpor-

tionately to all the farmers because cof political pressures and since



Table 1:

Regression resuits with cross secticral detm  and single explanatorv variable

{* at=r variables)

lependent

— — ——— -

Actual Noymel -~ Kharif Rain Frorortion of frepertion of

; Degree of t I
varisble freedom rain- rainfall ~R;pT TWein Fet irrigated Cross irrigated
Yaar fall aread area

(1) (2] (3) (4) (5) - (e (7)
1959-60 15 .02 04 -7 16.6 27107
. (.32, (.59) f.61), (.88) (.73}

1960~ 61 16 o 04 .06 R 13.7
(.51) (.7 (.54, - {1.78) (1.5)

1961-62 16 .07 .03 - 007 40,2 36,11
Caes (055) (.54) (1.45} f1.2)

19¢:2-63 16 03 .05 -.009. 37.2 37.37
~.60) (.9) (.72) (1.4} {1.3)

136:3-64, 16 U5 0 - .01 0.2 36,9
(.76) (.78) (.8¢) | (1.5) (1.3)

190465 16 .02 .04 - 0 L dy 38.6
\46) (.68) (.87) (1.6) (1.3)

1965-66 16 .07 .07 - .M 20,13 28.5
(1.17)  (1.3) (7= (1.3} (1.2)

(Contimed )
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Tgble 1: Regression resu”%s with cross sectional data, and single explanatory veriable
(Water variables)
Depgndent Gress irrigatiun  Proportion Froportion of FrOportion of Proportion of
Yegr variatle ot 1vTication of canal tark irrige- tube well irrigetion throuch
: = irrigation tion irrigation cther acurces
) (9) (10) (1) {12)
10596 .19 - .12 - A7 - .19 A1
o (1.0 (.72) (2.5) (1.07) (4.2)
1767=61 .39 - .02 - .38 - .19 .36
(2.48) (.12) (1.72) (1.4 (2.3)
1361-€2 A5 ~ .05 - A 2.7 .35
{2.87) (.23) (2.09) (1.12) (3.2)
1 162-63 .52 - .07 - .3 1.34 .39
(3.86) (.44) (.5) (1.21) ’3.9)
1 963-64 Ay - .05 - .31 .94 .38
(5.%3) (.29) {1.47) (.89) (3.6)
1?6{,:-65 -11'7 - -01 - -35 -87 031»
(2.13) (.03) (1.72) (.a5) (3.04)
1265-66 .53 - .09 - .24 .86 .39
(3.94) (.53) (1.16) (1.08) (4.6)

(Contirmed)



Tahle 1:

" (Waler varisbles)

Beoression results ith-cross sectionel data, and single explanastory veriahle

1 2 3 2 5 6 7 g 9 10 1 12
1966-67 17 - .03 .02 - .009  37.4 36.8 44 - .03 - .18 . 82 .33
| (.39)  (2) “{re)y (.8) (.8 @371 (a7 (.94) (1.4) (2.9)
196768 17 .C1 Lz - 0 39.5 394 22 - .02 - .36 .63 Ay
(.og)  (.35) ..98) (1.6) (1.8) (2.73)  (.14) (1.53)  (1.35) (3.1)
1968-65 17 NoA 03 - .M 27.3  21.¢9 160 - 0N -.26 .35 .28
(.49) (.37) (.85) (1.4) (1.2) 1.6} (.69) (1.06) f1.09) (2.9)
196970 17 .06 .04 = .01 35.8  31.5 56 - - .05 -.59 L7 A2
- (.,93) (.69) (.94 1.7) (1.5 (.8) (.27 (2.00)  (1.6) (3.4)
197071 17 .02 02~ 009 LE.6 L2.6 5 - .13 -.67 51 A
' (.28) (.44) (g8 (2.4) (2.1) (3.1)  (714)  (2.35) (7.1) {(:.1)
1971-72 17 -.07 -.03 -.01 52.9 47 T - .78 .57 .37
(1.3) (.57 (.86) (2.8) (2.3) (3.3}  (.56) (2.4) (2.5) (2.5)

Figures in parenthesis in Tables 1, 2, 4, 5, 6, & 7 are T values.
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crepoing intecaity is ccr-eloted witt atructural relationzhip - inversdll
8]

relsted with landholding size$ cropping intensity is lower in those arefll

(r the low rate ol wester vtilisstion of the censl waters mey be rfue to 8]

inadequate developmert of a network of feeder chanrels and drains to mek]

10/

the weter reach the individual fermers's plohs.

Just s water, seil fertility itself is importent for intensive
cultivation for the ressons menticned esrlicr. Ye find from Table 2 that!
cropping intensity is more where rrorortion of alluviel soils are more
Bete co-efficients being positive., For red and black soil we find a
negative ccrrelation., Correlaticns althcugh not vayy strong are moderatel
high, These results sre nch at g1l vnexpected ss alluvial soils are highlf
fertile, anl es we have discussed ¢ rliszr intensive use of land is more -
plousible here. Crposite is the case with red or black soils,. Black scildl
are however gocd ior cotton culiivation, Cotton being a long duration crop
other crcpe may not be grown so th. . e»acring intensivy in terms of gress
eropped area and net sown area is not high althcugh land utilisation in

terms of time may be high.

L5 we have already sgid climate is a composite index of few wvarisblew
like temperature, humidity etc. it is difficult to obtain such irdices with.
the present state of knowledge. Fet oniy that, climatic corditions interect

with cther vuriables like soil lertility, lendscape, water corditious ete,

9/ Bhardwaj, K. ow.cit (pp 19)

10/ Rudra.i “Crganisstion of agriculture for rural developmert- the
Indian case" vapbridge Jourpal of iconorics, December, 1378.
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s thersfore quite difficult 1. wot Zipensitle to cariture the influence

climatic corviition on cropping imtensity through above variables. we
theref;ore used an inlirect method. Cropring pattern in particular
gion to our mirnd is en irmdicater of climetic comditions of that region
g tl;eir interscticns with other technical variables. Yheat is mostly
evn in northern and western region - only becanse climatic conditions
those places are favourable to wheat cultivation, Utherwise technolo-
.cal revolution in wheat seed would have made inrcads tc southem states

bo. Similarly maize ‘end bajra are cultivated in specific areas. Ouite

gesite is the cass with naddy cultivavion, It is yrown almost everywhere
India, Paddy culti¥fation is therefcre not supposed te capture the

imatic variation whereas proporticn of whest, maize or bajira area are
upposed to Serve thet purpose. It is clear from Teble 2, e find a

reng peositive cerrelation hetween cropping intensity and either preportion
wheat area or meize arez. It i~ negmtive although not .highl;y significant
or bajra srea, Contrary to this signs of beta co‘-efficierrts Por rice arca
flluetuate over yz2ars, Also, they are not aignﬁicant. What we therefcore
uld. like to infer is that cropping intensity st a particular place depemis

r.

fpon the climstic condition of that nrea.
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Table Z: Aogression resu.ts with cross sectionai dste, and single explenatory variable

(Soil and climatic variable)

DGPenqeﬁt Uegrees  Froportien roporticn  Pronortion Irq,ortion Froporiien Frovortion PFrerortion
variatle of of Red of Black of Allu~ of "hest of Mzize of Rajra of Rice
Tear freedom seil soil vial scil area ares area area
(1) 2] €) (%) (5 () [€D) (8) (@)
195960 15 - .28 - .19 16 1.87 1.08 - .39 - 7.2
' (2.8, (1.43) (+.73) 3.3) (3.1) Af(.21) (.44)
1G60-61 16 - .28 - .17 R E: .89 1.04 - .55 - .58
(2.6) (1.2) (1.9} (3.6) (.1} | (1.3) (.04)
1961-6z2 _ 16 - .29 - .14 .00 97 .95 - A1 - 6.8
(2.96, (1.96) (1.35) 4.1) f2.7) {.89) (.44)
1002-63 16 3 _ .2 1 8L 23 - .63 1.2
(3.0.) (1.13) (1,30) (2.4) 2.9 (1.LY - (.08)
19¢,3-64, 16 - .3 - .2 . .9 1.03 - .65 -.34
{2.3) (1.12} (1.37) (3.9) - (2,3} (1.5 - (.02)
196/4-65 16 - .3 - .15 16 G2 .98 - .5 =.13
(3.34) 71.12) {1.59) (£.3) '2.9) (1.2) (.01)
1965- 6. 16 - .20 - .10 .13 €9 76 - 6 7.97
(3.48) (.79) (1.36) (2.9) (2.5) (1.7) (.5)

{Contimued)
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Table 2:

(Contimiation}

Regresgion resulty with cross sectionel data, and single explanetory varighle

(Soil ard climatic variables)

———— " S

™) ) (3) (4) (5) (€) (7) (8) @)
1966-67 17 - .32 - .08 VA 75 .76 - .5 £.97
(3.62) (.61) {1.45) {(3.2" (2.8) (1.3) (.19)
1967-68 17 - .36 Y .19 .86 .87 - .35 -3.5
(5.€1) (.92) (1.78) 13.6) (2.1) (.7) - (.2)
1968-69 17 - .35 - .12 RV .56 .98 - .63 &.3
. (3.50) (.24) (1.27) (2.7) (2.9) (1.2} (.53)
1969-7~ 7 - .38 - 6 19 69 8 -5 4.8
(2,74, (1.04) (1.69) (%.1) (2.3) (1.2) (.28)
1970-71 17 - % .27 23 .83 .86 - .35 - 6.2
(3.22) (1.88) (2.11) (£.7) (2.3) (.8} (.36)
1971-72 17 -3 - .2 .21 .8 .78 A - 7.4
(3.2) (1.6) 1.6) (4.7} (1.9) (.7) (.4)

Figures i.a par nthesis are T values
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5S¢ far we were discussing how fow technicel veriaebles ars
important in éXplﬂihiﬂg a particular level of cropping intensity, But
most of the ahove varis .les other than irrig.r.-:t-i-on level are almest statid]
over tima. They therefore can't cxplsin the variasticons in cropring
intensity over time, In fant they should not - as we have alroady dis-
cussed.  fmount of marketshle surplus will dercnd upon price of crop in
‘reletion tc cost of cultivation, This price . howaver, is what the farmer:
expecte in future say in harvesting timc. This price cost expectation
determings the marketatle Swrplus which in turn determines the total
supply of lend for cultivatiocn and cropping intensity. Following

.1/ . L :
Nerlovien™ mcdel of special czse, wxpected price is an weighted average
of prices of twe previous periods., In general 2nss it is er average of
prices cof &1l the previcus pericds. Eut importance of previocus prices
cecline as we g0 beck in time. BRe nt rrices nre therefore of more

importancs.

Expected price Pt at prried t can be teken as
Pt =" [t-1 + (1-a) Pt-2
(1) ¥hen a = 1, Ft = Pt-1 thet is expected price is the cbserved price
at previcus yeer.
Ve call it lag 1t or 11 medel.

(ii) When a = 0, Pt = Pt-2 that is cxpecied price is the observed price

cf pericd two years ceriier., ‘¢ cell it lag 2 cr L2 model.

11/
Nerlove, M, The Dynamics of cupply, The johns Hopkins Press,

Baltimore, 1958 { pp=-199)




!

Tzlle 2+ Thren dmmortent eoiceld ercpe of cach staly, and vioporticy of

of their area i0 1971-72

= s

Crep Lrop Crop Crop Crop Crop

I I1 TII I 11 11T
Ardhra Fradesh Faddy Jwar Rajra T24 20 : A
Ascam Faudy Maize Wheeat €9 JA 1.4
Bihar Faddy Maize Wheat 51 7 13
Pe.ni Jewar Bajra Wh=at Ei 14 Iva
Guijarat Jewar Bajra Yaize 5 10 17
Himachal Predesh Facdy Maize Wheeot, 10 =8 36
Jammi & Xashmir Pardy HMaize Wheet, 25 33 21
Karnataka P¢ lay ¢ oowar Niel M £1 10
Kerala F.ddy - - 30 _ _
Maharashtra Faddy Jowar Bsira 16 T 16
Madhya Pradesh Faody Jowar Wheat, 22 9 18
Punjab Teadly Maize Wheat 8 9 A
Rajasthan Jowar Bajra Wheat & 30 )
T am3i 1nadu Fadly Jowar Bajra - 36 10 6
Jtter Fradesh taddy Maize Wheat 21 7 27

West Bengal Paddy Wheat - 69 6 -
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(iii) “hen a = €.5, Tt = .50%-1 + .5 Ft-2 that is expected grice ia
simple average of chserved prices of two previous years, We
csil it intermediale model 1 or 11 mlcdel.

(iv) When a2 =2, Tt = Ft-1 + {Pt-1 -Pt-7), that is expectad pricl
is the cbserved price of previous y=ar plus difference between
rrevicus year's r-ri(.:e and price of two years earlier. ¥e cell
it intzrmediate rodel 2 or 12 model,

- . 12/
A1l these have buen discussed in detail hy Nerlove.  Nerlove

was however concerned with the acreege of a particular crop in questic
so that his.Pt wes price of that crop in question, and that of competitil
crops. In cur case there is no one crop in question, It is an index off
price which a farmer receives. It therelore should he an weighted
average of prices of all the agricultursl cummuidities, Or we cen consiﬁﬂ
prices of few important crops of e nerticular state. Je hzve chosen the
second zlternetive for some specific reascns, Amcng the croms we hove
identified few import.a.nt- focdgrain crops depending unon the vroportion
of area of these crecpe. Ve have not tsken account of commercial crops
bacause generally they remain in the field for a longer period. If the
price of thess crops increase, there will be a shift in favour of these
crops, so that multiple cropping may not be possible in those areas, In
that case cropring intensity as defined by us may decline and we will not
get a proper result. This also is the reason for not estimating a compo-
site price index wlﬁch famer rec:ives. Different prices of thet basket

will have a diverging =ffect on eropring intensity. To circumvent this

12/ Merlova,M. op.cit (pp-46-65, 186-2C0)
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rcblem, one can however Geline cropping intensity in terms .of land

tilisation with resnect te tine,

Three imnortant crops along with their percentage shnre in
Jotel arza fer =rch state ere given in Table 3. Orissa wnd faryana
Boeve been excluded from cur emnlysis. Frice deta of Griésa was not
[hvailéble, ardd that of Maryana because of her recent oripin was availshle
'fcr ordy 5 to 6 years.. Results of three models L1, L2 ard I1 have been
repor£ed in Tablygs 4, 5 and 6 respectively. I2 model has not been con-

.sidered as this covs not give meaningful results.

In mest of the states, we fiﬁd a pesitive regreséion co-efficient
for those impertert crops menticned earliér. Some of those show high
éorrelaticn sinca those co-ef'ficients are significant et lower level of
significance. Scme however show weak correlation as they ere significant
at 20 per cent or higher level cof significance only. In Pihar however
Ve fiﬁd consistently negetive correlation with highly eigrificant T values.,
in Taﬁilnadu for.paddy, and iﬂ Madhys Fredesh for all the three crops,
ﬁe ugain find neg-tive corrtlatieg although they are dnsigiificant, Even
@itb,respect'to tima, these states shew negative trends for cropping
intensity (see Table V). rerhaps sému neccesary conditions lack there,
They mzy be in the naturc of technical variables what we hove discussed

garlier or some siructural cr political problems which we have not discussed,

The prieccs that we heve vsed in our exerecise arc the price of
e ¢crop At cach year deflated by tho price of that crop for the year
1960-61. Onc hewever can argue that instead of these almost neminal price,

crop priceé should be deflated hy rome aggregate price index say wholesale



Table 4: Timesericr Regression Results with single explenstory varigble

Model 11
Stotos . Degrec::s 6f Crop price Crop price defﬁﬁ.gd by fertiliscr
froction T II 1T 1 IIp & 111
O I ) @ (5) (6) @) ©)
Anghre Fredesh 14 054 .04 .048 07 ( .103) (.03)
(4.31) (3.02) (3.09) (2.8) . (1.34) 1.3
Agsam 11 052 - - 062 - -
(8.2) (3.8)
Bihar 14 -.014 -.023 -.04 -.02 . -.03 -.05
(1.6) (1.4) (1.9) (1..8) (2.6) (1.9)
Telhi 14 .0002 .02 ,06 03 .002 .05
(.004) (.6) (1,96) (.6) (.04) ( ,06)
Gu jarat 10 .02 L012 013 012 ~.0015 .006
(3.2) (1.4) (2,3 (1.07) (.14) (.7}
Himachal Pradesh 14 045 .04 NoIA .03 .04 .04
(3.2) (3.7) (3.8) (1.6) (2.1) (2.1)
Jemw & Kashmir 14 - .034 .038 .08 .015 .0k .01
- (1.5) (2.2) (1.65) (.48) (1.39) (.17)
Karnetake 14, .016 .02 .01 011 014 .07
(3.7) (4.5) (3.11) (1.76) (1.94) (1.5)‘

(Comtimed) -



Tuble 4: (Centimuation)

(1) (2) (2) (4) (5) (6) (7)
Kersla 14 079 - - JO74 -
(7.4) (4.3)
Yahereshira 10 .GOC6 005 0 003 -.001
(188} (*.24)  (Lons) (.98) €.17)
Madhys Pradesh 14 . =012 =, 01 -.013 -.04 ~.C4
(.82; (.79) (.98) (1.8) {(2.03)
Pun jab 14 .087 .06 075 .036 .036
(2.8) (2.9) (4.1) (.7) r.21)
T'a jasthan 14, 014 .C08 .01 .01 ~-.004
- (1,43 (.74) (1.44) (.48) (.25)
Tymilnadu 14 -.0r .005 LO06 L0003 —-.005
(.2) (.6) (.74) (.025) (.48)
Tittnr Tredesh 14 L85 02 .03 02 .012
- 7
(2.5) (1.92)  (3.2) (1.3) (1.3)
Wnst Bengal 14 07 .08 - .08 .03
(5.2) (3.8) (3.2) (1.92)

(8)

-.004
(1.09)
-.04
{(2.1)
.06
(1.93)

.62
-.006
(.54)

DC2
(1.52)




Table 5:
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Time series .egression Results with single explanatory varighle

Modcl 12

Dagrees of Crop Frice Crop price deflated by Fertiliser price
States freedcm T 11 ITI T i 111
(1) (z) (3) (4) (5) (€) (7) (8)
Aindhra Pradcsh 13 062 .06 .05 .09 .05 04
;(6.2)  (4.7) (2.4) (5.2) (2.8) (2.06)
Assam 10 .Ch .C32 .01 Y7 .04 el
(16) (7.8) \.84) (8.5) (5.2) (.43)
Biher 13 -.C1 01 -.03 .01 -.02 -0
(.68) (.82} (1.2) (.71) (.9) (1.2)
D.:1h? 13 w3 .C6 07 -.05 NeA .05
\.75) (1.7) (1.59) (1.09) (1.01) (1.13)
Guijars’ 9 05 .023 .C2 .02 014, .015
(£.8) (3.28) (3.2) (2.17) (1.3) (1.9)
Eimachal Fradesh 13 .05 .05 04 045 057 oA
(3.4) (£.5) (3.5) (2.2 (3.2) (2.5)
Jzrmu & Kashmir 13 .045 028 .11 .03 .02 .C7
(1.9) (1.4) (2.29) (1.1) (.6) (.99)
Karnataxa 12 017 021 013 .013 .016 .01
(4.18) (4.52) (3.7) (2.26) (2.18) (2.1)




Yeple H: timiation)
(1) (2. (3) (23 (5) (6) (7) (8)
Kerala 13 073 - - . .086 - -
(13.4) (7.8)
Maherashtra 9 L003 008 .003 -.0004 0 n
(.84) (1.5) (.9) 1) (Lona) (.002)
Madhye Pradosh 13 .006 —.oc8 -.011 _.023 - .03 -.03
{.39) (.52) (.79) (1.04° (1.48) (1.8)
Pun jab 12 118 066 .08 .09, .051 .7
(i.3) (3.2) (4.11) (2.03) (1.81) {2.36)
Rajasthan 13 oM 015 .oce 0D .09 0.8
(1.0%) (1.4 (1.03) (.27} (.69) (.425)
Tamil Hadu 13 .01 . -.002 -, 003 ,02 .002 -.005
- (.68) (1.7) (.319) (.oL) (.21) (.39)
Uttar “ralesh 13 .028 029 L83 .023 025 015
(2.2) (3.3) (2.5) (1.84) (1.2) (1.21)
k..st Bingal 13 .08 .C9 - .09 .08
(B.c1 ( 5.1} {4.4) (2.61) -




kA

Toole i Tlie perding fepraciion Igeuibs anbh eingle  evrlrrecory andvle
eul L
Degrees of Crope TFrice Urop price deflated hy fertiliscr price
S & = v 1y .
State frecdom T II 1I1L 1 11 IIT
(1) (2) (3) (4) (5) (6) (7) {8)
Andhra Pradcsh 13 059 25 .05 .87 045 .039
(5.03) (3.61) {3.19, (3.8) (1.93) (1.6)
Assam 10 (5 .02 Necy .07 ,05 .25
(13.83) (12 ) {1.85) (5.44) (&.3) (1.03)
Bihar 13 -.C12 -.02 -.039 -.017 -.neR -.05
(1.2) (r.2} (1.63) (1.28) (1.3) (1.8)
Delhs ) 13 -. (25 .05 re - .05 L0726 6
(..8) (1.2) (2.06) (1.003) (,51) (1.2)
ujarat 9 0E .02 .016 .C2 .0 .02
' {/.52 (2.5) (3.2) (1.74) (.54) (1.3)
Himzchal Prodesh 13 (5 .Q53 .05 .05 .06 .05
(.5) (4.2) (3.9) (1.92) (2.7) (2.5)
Jammi & Kashnir 13 038 032 12 L OE .07 .035
(1.52) (1.7} (2.01) (.57) (.78) (.38)
Ko -take 13 (18 .C21 015 014 .016 .01
(4.3) (4.74) (3.5) (2.11) (2.06) {(1.8)

{Contimed)



23

¥ chle 6: _(C ontiruation)

(1) (2) (3) (4) (5) (6) (7) (8)
Kerala 1.3 L7 - - .08, - -
' 11.1) _ (5.8)
Maharashtra 9 L o0z .009 .002 002 901 +.002
_ - (L705) (1.23) (.66) (.41) r.11) (43}
Maihya Pradecsh 13 - .0 -.011 ~.0% -.035 ~0.04 .,
(.76) (.76)  (1.06)  (1.64) (1,03 (2.3)
Punjeb 13 .12 07 .08 .08 .05 .07
(3.82) (3.17)  (4.1) (1.5) (1.¢) (2.1)
* jasthan’ 13 013 O1E .C1 008 no2 .01
(1.16) (1.01) (1.2)  (.21) (.14) (.5)
Temil Nadu 12 ~.G1 -.00% -0 - .01 .01 G
(.54) (.47) {.6) (.5) (.4) (.23)
Uttar Pradcsh 13 ORT 028 . .03 R .01g .C19
- (£.8) (2.6) (2.9) (1.44) (1.2 (1.3%)
Weast Bengal 15 07 .08 - .39 .08 -
- (¢.29) hohd,) N ¢ R (7.2)




24,

price imdex te cbtain th2 chengr in real price of thet crop. e have
hewever deliberately not dor flds chereise for comz Teusons which can be
traced from our earlier discussicns., If the rggregate price index
consists of g1l the prices, then some of them or mere specificslly
relutive pricés of erriculturs]l commoditiss which the farmor reccives

will have terdency tc¢ increase cropping intensity. “n the contrary
relative price of ron ggriculturs comrodity to apgriculture commedity
which a farmer peys will ha;e negative impact on—chpping intensity. Sinze
we don't have any price index mumhkcr which consists of only those items
which are non agricultural, srd which ars bought bty farmers we couldn't

deflate our price. (me however can construct thet,

YWe have instesd defletad the crop price by the fertiliser price
which is en input of cultivation. This may give scme ides about the
change in real price o a crop. Again we find positive correletions
(Tebles 4, 5, 6) with T Valu.s significant at different levels - for 1l
gtates excupt Bihsr, Vadhys Frad-zn and Temilnadu, One can still argue
that more important varizhle resyonsiblc for the change in cropping inten-
sity over time is not price but more ettractive variable like irrigation
fecility or = compulsion variable likc pepulation pressure, We don't rule
it out eltogether. Subject to favourable dcmend pesition and profit margins
cropping intensity is to be raised through irrigation faeility. But this
" than shculd ke viawed as n nccessary cordition, Irrigation variable
indeed shows o positive correlation (sec Table 7) with cropping intensity
overtime in many stetes. But cven in fiw states such as fssam, Haryana,
Jammmu & Kashmir, Crissa and Yest Bengel irrigation level has shown negative

impact on cropping intensity although cropping intensity has a positive
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Tabla : Time gerics resmlts ith single explenatcry varjable
Degrees of Gross Irrigation Time
States fresdon Cross area
(1) (2) (3) (4)
Andhre Pradesh 14 1,22 .39
(2,25) (4.75)
ASS&m 11 "-149 -7 .
(1.5) (9.9)
Bihar 14 -.66 =41
(2.1) (2,1)
Dalhi 14 124 A48
(.6) (1.03)
Gujaret 10 .368 .27
' (5.8) (4,.6)
Haryana 4 -7 .82
(1.1) (.4)
Himechel Preadesh 14 2.02 .55
Jamm & Keshmir 14, -1.,04 T3
(2.6) (4.1)
Kernateka 14 A5 .19
£,6) (7.02)
Kersla 14 4,9 1.13
(3.1) (8.7)
Maharashtra 10 .19 .05
(1.7) (1.38)
Madhya Pradesh 1, -.51 ~,123
(.85) (1.01)
Urissa 11 -3.7 1.06
(3.7) (1.6)
Punjeb 14, 2 .56
(4.9) (3.5)
Ra jasthan 14, -1
(.6)
Tamil tadu 14 .02
(.09)
Uttar Fradesh 1, 272
( 3.0)
West Bengsal 14 -3.2

(1 ..8)
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Toble 8: Partial cerrslation co-efficient between cropping

intensity and crop piice with irrigeatior. as
trollod risble -

State Crop I Crop II Crop IIT
indhra Fradesh 627 497 . 386
Assanm 845 .21 628
Bihar -,2C2 -.296 -.58
Delhi -.CE 004 D31
Gﬁjarat -.46 A ~.35
Himachel Pradosh 261 376 .383
Jemm & Kgshmir 564, 68, A5
Karnatsaks -.1 -.2 -.2
Kerala .69, - -
Maharashtra -.59 .09 -6
Madhya Pred=ch -3 06 - .22
Punjeb -.0004 872 -.36
Ra insthan .2 -1 -.003
Tamil Nedu -.18 -.48 -.5
Uttar Pradesh .22 .21 .12
West Bengal .88 .83 -




_7

trend ir tnese states. Vrice hae definitely some imrocet on ercpping
intensity zt least in these few statcs. To be more surc ~hout impuct

cf price in cther statcs we nave computed partial correlation coefficient
{Table 8) butwsen price of » crop and cropping intensity with constunt
irrigation levali. fgein we ueneralily find a positive correlation,

There are few ncgative correlstions tec, but they are generally insigni-
ficunt. So far =s pojulstion pressure is concern<d this itself does

not generate morc apgricultural producticn or indireetly cropring inten-
sity., It is the demend generated by them which induces more production,
This demand in turn depends upon income level elong with income distri-
butiorn. Since mejority of Irdian population is poor, bulk of tha
population increese too tales place among them whe gererally don't creat:
much demand, Among therm who arc marginel farmers get impoverished
because: of populstion rise, ond lssse o.t their lands to large size
prosperous Tandownors%z/ These larr: uvize landowners would produce more
only if they c=n sell their preducts =t faveurehle price. Negligible
rcle of population priossure is quite evident from Teble 9, where we heave
growth rates of ropuistion and cropping intonsity between 1961 and 1971
for different statecs, States with higher grewth rete cof cropring
intensity did not reccsssrrily experience lerge growth in nopuletion.

Correlation co-efficiunt between these variablis is merely C.11,

3/

ladkerni, . V. "Terents from the dominant class.
& developing contradicticns in land reforms™

Economic and FPolitical Weekly, December 25, 1976.

.;'
,“




Table 9:
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Growth +~tes - 1961-71

(Percent)

State

Decenial growth of

cropping intensity

populetion anmual compound
indhre Pradesh 20.9 | 0.4
Assam 3.7 (.6
Bihar 21.3 -0.3
Gujarat 29.4 0.3
Himachel Pradesh 23.1 0.5
Jammu & Keshmir 9.7 0.3
Karnateke 2.2 0.3
Kerale 26.3 1.2
Madhya Pradesh R8.7 -0.2
Maharashtre 27.4 0.00
Orissa 25.1 0.7
Punjaﬁ 21.7 0.7
Rajasthan 27.8 0.2
Temil Nedu 22.3 -0.1
Uttar Predesh 19.8 0.5
West Bengel 26.9 1.0




IV e
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To swinsiise the whele w¥ercise we have tried to trace ocut

the relo of toahndes]l ond mrrikct verizbles on cropping intensity,

We hrve in cur discussion chscrved thet rainfell snd its Jistributien,
sedl fertility olimetic condiition -nd irrigation L-cilitirz .ro
important neccss-ry corditions for cropping intonsity., Put they ore
net encugh, Farmers reguire incentive in th. form of high.r nrice
for thuir crops for hizhor level of cropping irtqonsity. We have also
discoverad in our Jdizcussgion that to answer certein sst of issuas
prescnt definition of cropving intensity in terms of gross cropped

aTrcs and net sown rron 18 net <denu=te. (ne shcouid consider lernd

utilisstion with rospect te tine.

FIMIL AN
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