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GROWIH AMD FLUCTUATIONS IN INDIAN AGHICULTURE:
1¢56-57 TO 1972-73

In this paper an attempt,ig made to assess the performance of
#arious Indian States with respect to agricultural production dur-
ing the period following the reorganisation of States in 1956-57.
For this purpose, we have constructed index numbers of agricultural
production for 15 States,l/ making use of the crop wise production
data amually published by the Union Ministry of Agrioulture.®
The period covered by the study is from 19546-57 to 1S72-73 — the
latter being the latest year for which production figwes coﬁld be

obtained in published form.

The methocdology pursued in the preparation of these index
nunbers calls for some elaboration. Final estimates of’productioné/
and area of principal crops iﬁ each State were taken and the corres-
ponding index numbers worked out with 1656-57 as the base. To
arrive at a COnsolidated index of agricultural production weights
were agssi-ned to incdividual crops and the weighted averages estimated.é/
The welshts tiven to each crop corresponds to the percentage share
of its value (physical.output multiplied by average farm price per
wnit of output) in the total value of agricultural output in 1556-57.

These weizhits for each State are given in Appendix A.

Using the veights given, we have also estimated the.incdex
‘numbers for various sub-groups like coarse cereals, pulses, food-
grains, fibres and oll seeds. However, for estimating tile

index numbers c¢f area fer all crops or sub-groups of crops,



only the acreages involved werc added wp and no weighting procedure

*
wag adopted,

Eovodar difficulty in makine time serics studies on agric_ultuml
output ariscs from changss in the crop estirmtion procedure in some
States from traditional methods to modern sample crop cutting survey
technicques. DEstimates of output derived un'dler these different tech-
niques are not strietly compamﬁle. This study being a preliminary
attempt in constructing the overall trends in agﬁcultu:&l production
of various States, we havé not, made any effort to render such figures
fully comparable by adopting adtable methods.z/ Howover, m the

.case of onc State, l.e., Orissa, we have adopted the con'ec:téd_ indnx
numbers c;f azricultural production  +il11 195-9—60, for in that year
there was » sudden spurt in the estimate of crop output of Orissa o
 necount of the introduction of crop cutting survey mcthods for I:_z'_ce-,
which is the most important erop of the A_Sta.te. In the casa of most
other Stétcs, a shif't to modern crop cutting methods for estimating
the oviput of major crops (whish account foq:' more than 75% of th,c.-l
total weights) had come about prior to 1959-60. Earlier, a set of
index nmursers of production furnished in the course of the preparati--
of this poper were prosented by Professor K.N.liaj in his pa.pér
#Growth ord Stagnation in Indian Industrial Development™ .Z'/ The
consolidated index nwnbors given in this paper are an improvemont

ypon tho carlier set of figures, for, in the eariier araft only

—— "

Metoilad Statewise tables of these index nuibers are nob riven
here, for roasons of space. They are, however, availablc with tho
author for reference.



important crops, whose total value of weights hardly exceeded
75 por cent of the total weght in each State werc taken into
account in cstimating the index numbers, The tables presented
here have been worked out from data relating to all the crops,
‘making the total value of weights equal to humdred per cent
wherelvor posésiblc. . DBesides, there wefe certain procedural

errors thot entered into the estimation of the earlier figurcs,

which have beea corrected-in this study.

In the next section we shall bl::.ef_‘ly\oxam.ne the agricultﬁ;%;g\
production performanee of different States in terms of the grow%h\xi%a\gﬂfa
rates and variations in output levels; and in the subsequent
sections we shall offer some cxplanations for the .differences in

prodietion trends among the States.

1T

Tia index numbers of asricultuml production estimated for
each State for the ycars 1956-57 to 1972-73 are given in Table 1,
We have cstiscted the compound growth rates of égricultural produ~
ction for Swates fron triemminl everages of the base and tho
te‘ﬁniml ycm“s'. ot the index numbers. Further we also tried to
measure tac mashitude of year to year fluctuations of thesc

. - _
indox mmbers fron the trend line. For this, first we worked
out a threc year zmoving averasge of indeic nuwbers te represent
the trend lins. The yoar to year variations from the moving
average werc cotimnted and their standard doviation worled out
to :gbt a munsurc of ciispcr'sion. The estimtod ratée of grortu
of a;gﬁmﬁt1lm.l production along with t_lm cerrasponding neasurc

of dispersion foer cach State ig given in Teble II.
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fable LT

Parcentage Rates of Growth of Agricultural Production (A)

anc_the Standard Deviation of Fluctuations of Production(B)
in Different States for the Period 1957-58 to 1971-72

States A B
Anghra Pradesh 0.9 6.77
Assam 2.01 3.07
Bihar 3.76 17.45
Gujarat 3.85 25.36
Karnataka 2,80 10.32
Kerala 3.1 1.53
Madhya Pradesh 1.79 16.52
Maharashtra —1.25 8.04
Orissa 3.08 8.04
Pun jaty/Harysna 5.60 7.32
Lajasthan 3.38 19.91
Temil Fadu 2.97 2.42
Uttar Pradesh 3.39 8.95
Wast Bergal 345 5.61

- —

Table IT indicates that Punjab/Maryans registered the highest
. .
rate of growth in agricultuml production, about & per cont per annus

for the period under review. There are seven more States with:



impressgive records where groth rates range well above 3 per cent
per annun, They cre Gujarat, Bihar, West Bengal, Utter Pradesh,
Tajosddien ond Ferala and Orissa. Stotes 1iké Tamil Nadu, Kamataka,
and hAssam have hed growth rates ranging betueen 2 and 3 per cents.
The States which have bad very low growth rates are Maghya Pradesh,

Inéhr Prodesh and Maharashtra, Meharasthra is the wique case

which recorded a nugative growth rate dwring the period under review.

In order to make & more useful assessment the perforzance of
vorious States, one should also take into account the rieasure of
dispersion around the trend line of output. The lower the monsure
of the fluctuations in any State greater would Ee its consistency
in the growth of output over time. We have attespted a two-way
clasgifiecation of States on the basis of the rates of growth and
2lso the standard deviation of output fluctuations. On the one
axis, Staotes have been classified into threc groups: (i) those
showing high matze of growth, i.e., above 3 per cent per amnuzm;
(ii) thoss showrins noderntsly hish mtes of g‘rof.rth, i.e.,between
2 and 3 percents; end (iii) those showing low rates of rrowth,
i.c.,less thon 2 per cent per annua. On the other axis, a similzr
classification of States is made into these (i) having . low range
of ocutput fluctvations, i.e., ctandard deviation being less than 7.5;
(ii) hnving moc'temtely nigh degzree fluctetions, i.c., standard
deviztion renging between 7.5 and 153 and (iii) having ldgh

degree of fluctuations, 1l.e., glandard deviation being zbove 15.
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Range of Flu- Low Moderate High

ctuwrtions (s.d<7.5) (7.55 s.da,¢ 15)  (s.d.> 15)
Rates of
Growtih
(1) (2) (3)
High _
(ger.> 3.00%) 1. Punjab/Haryana .1, Orissa 1. Gujarat
' 2. West Bongal 2. Uttar Pradesh 2- Bihar
3. Kerala - _ " 3. iajasthan
Moderate (4) (5) (6)
(2.00> g.r.¢ 3.00)1. Tamil Nadu 1. Karnatoks
2. fissam
: (7) (8) (9)
Low e o '
(z.7.¢ 2.,00) 1. Indhra Pradesnh |- 'Rdhya Pradesh

2. Maharashtra

——— ——————

States which appecar in block 1 are those which registered hign
rates of growth along with lesser ammual varistions in output levels.
Punjob anc Haryana with the hishost rate of incrense in production
alony with relatively lower desrec of flﬁctuation_s, " tum  out
to be cases of excopticnally good performance amons Indian States.
States wixich appear in dleck 1, 2, 4 and 5 with relatively better
rotes of growth and also moderate to low degree of fluctuations,
i.c., Punjol/Horyana, West Dergal, Kerala, Uttar Fradesh, Tamil
Nadu, lssan, Kamnataka and Orisse nave, on the wholec displayed
better performnce thon othar States falling in blocks 3, 7 and 8 in
that agricvltural output levels in the former group of States woerce

narked by greater stability during the period of our analysis.
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In blo’ckj we hgve three States, viz., Gujarat, Bl.haI‘ and g jasthan
which in spite of ‘their good record in agriculturml output increase,
have o high dogree of fluctuations in output. In the last row,
we-have 3 States with low rates of growth; but with different levels
of output fluctwations. They are /ncéhra Pradesh, Medhya Pradesh,
ond Mharashtra, The low range of ocubtput fluctuaticons in 4ndhro
Pradesh only indicates that the econcmy was rarked by near

gtasnation in performance during the period.

We can disapggregate the relative rates of growth of producticn

in different States into that of area and yield. Such disaggreated
figures (Table III) would give further insight into the composition
of agricultural growth in terms of area and productivity effects.

The rate of growth of productivity for esach State has becn estima-

tod by subtracting the rate of increase in area fron that of procducticn.

fmong the eight States which showed high agricultural grosth
rates (above 3 per cent per ammm) only three viz., Punjab/Haryana,
Gujarat and Bihar attained rates of growth in préductivity |
execeding 3 per cant. In other cases such high increnses in
production were partly duc te the higher rates of cXpansion in
arec wnder cultivation; an cutstanding example of this is Keralo
which recerded in acreage increase of 2.19 per cent per anmm
gnd thereby cccounted for over 70 per cent of th;3 mte of increass
in preduction., Howaever, in Bézlmataka,.Uttar- Pradesih, Temil Macdu,
West Bengnl and i jasthzn, agricultural productivity vegisterod

rates of increase above 2 per cent and significontly contributed



aiam m:

‘ Indlﬂn Statas..&tml, 1957—58 to 19’71-—78‘.

- (Pigures are given in
Pex‘cen'ta‘gea

(o men =t S Nt

‘States’ Produstion . - "drea’ - Productivity &

Andhra Pradesh DR 0.8, 0.95

Assam* 2.@11 15é 0»45
Bihar 376 0.53 3 23
Gujarat .8 19.—13' 372
209 o

Karnataka
Kerala

Madhya Pradesh 1.03 0.76
Moharashtra -0.35  -0.90

_ 0.83 4277
Ra jasthan 33’8 1 22 2.16

Pun jol/ % ryan-

Tl Nadu 3.9 0.60 2.37
Uttar Pradesh 339 0.88 2.5%
West Bengel 3’".4’5"-’- . 1.28 2.17

TNDTA%# 248 0.66 1.82

i In the case of Agsar, area flffures relating to Tea were not
available, and hencée were. ot taken into account in estimating-
‘the index nuabeérs,

##Growth mtes rclating to IDTA were worked out directly frem
incex numbers estimated by the Mmlstry of Agrmulture

Source:  Bstilmteg F Pmc‘uchcn and Area o‘f PI‘lnc:J.pal ergg: 1n
- Indin 1“;‘72-73, op. Cl’t
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to hizsher rates of increase in production. IAn exceptinsnally
imp_ortant caso j:.S that of Karnataka which reenrded a 3.28 por

cent rate of :'m_crea.'se. in preductivity but shows a lesser magmitude
in output increase, .due to the fact that total acreage in the
State decllncd at0.48 per cent pcr annun, Bosides Kerala, thore
are four States which showed rates of increase in productivity of
less than 1 per cent per annun,  They are indhra Predesh, Assam,
Hnadhya Pracdesh and Maharashtrz, The lowest fimure is that of

IfI.?.harashtI:a, which turns out to be the only State which recorded a

negative rate of increase in p:t'oductivity during the entire period,

We can break up the period of analysis into two, one fron
1057-58 tc 1963-64 and the other from 1963'—64'b0 1871-72 and
cxamine the corresponding rates of grarth of producticn area and
Produc*tiirity in the different States. The figures are given in

Tehle IV.

Table IV 31.10;18 that the rates of growt;:l of agricultural
production in most Stotes, viz., Indhra Pradesh, Bihar, Gujarat,
RKarnateka, 1dhya Pradesh, Miharashbra, Orissa, Tamil MNadu and
Wost Bengal in the sarliesr period, i.e., wpto 1963-€4 wore much
hishr compared to thos in the subsequont period. In all thesc
Stetes rates of growth of acreage as well as productivity declined
in the latter period (except in Medhya Pradesh whars productivity

rates have ° . shown marginal improvement ).
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Tablve IV

Compoumd Aates of Grov th* of Aggresate Production,
Area and Productivity of Agricultural Crops in
Indian States

(Figures are given in percentages)

- 1657-58 to 1963-64 1563264 197172
States Produ~ Area Produ- Produ- . Apes, Frodu~
ction ctivity ction ctivity

Ancdhre Pradesh 2,63 0.75 1.88 = -0.23 -0.51 0.28
Assan 0.88 1.51 -0.63 2.86  1.59 1,27
Bihar 5.37  1.15  4.22 2,57 0.02 2.55
Gujarat 6.46 0,99  5.47 1.93  -0.50 2.43
Karnatake 3.22 -0.26 3.8 2.49 =0.65 3.14
Kerala 2.20 1.81 Q.-39 3.79 v 248 1.31
Madhya Pradesh 1.9  1.27 0.6 - 1.6  0.84 0.82
Maharashtra 1.25 0.70 0,55 -3.66 -i 4 -2.52
Orissa 5.7,  3.32 Z.42 0.56 0.81 -0.25
Pun jaly/Taryana 3.13 0,85 2.88 ©7.48 1.59 6.19
Ra jasthan 170 1,21 0.49 465 1.23 3.42
Paril Nadu 3.37 088  2.49 2,68 0.3 2.29
Uttar Pradesh 3.21  1.31 1.%0 “3.53  0.73 2.80
West Bengal 4.32 1.33  2.99 2.80  1.73 1.57
TWDIA 2.90 1.13. 1.77 2.7 0.31 1.86

ey PR e A nam gm0 P —— - —

¥The growth rotes have been estimated from the triemminl
averages, of index murbers for the base cnd terminal years,
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It is interesting %o note that Mluwrashtra h~d positive mtes
in the period pricr to 1963-64. However, in. the subsequent
period it registered the sharpest decline in production reaching
the lowsst rate of growth of ~3.7 per cent per annum. The
rate of decline in prbduct:i_v.itir during the same period in Mpharaghtra
was of the order of 2.5 per cent per anmm. Yet another State s
which has shown drostie decline in growth rate is .ndhre Prodegh,
From o matc of increase in agricultural production of 2.6 per
cent attained in the enrlier period, it has come down to ~0.2
per cent in the latter pericd along t'qit.h rear stagnation in the

productivity lvels.

he States whi-éh hove improved thelr performmnee in the period
after 19€3-&, arc lLssam, Kerala, Punjab/Haryana, Laj sthan, and
Totar Prodegh,  lssom appears €0 have achleved significont inmpreve-
ments-in procuction in the latter pecricd. From an aggregatc rato

h roduction ra b,l 1 the early phasc
of g grgnpoﬁ 71300 ug m_)% cegf oW lRer Cegec%ﬁﬂ he early pha
ot ifcrer ae -m ﬁ or‘fvct:uh_ty

it hasr’olso l@aped fron ~0.6 to 1.3 por cent por annun.
Wmfortunctely we cannot place a high degree of reliability on the
figures rolating to issam, as we could not include the acreage
uncer ten plentations iv constructing the index nuribers of total
area wndcr cultivoation in the State., In the case of Kermla, the
high rtc of growth rccorded in the latter pericd (3.37 per cent)
was mostly on account of increase in acreage, though there wos

also marlzcd improvament in the yield raotes.
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Tho three cases Punjaly/Haryana, Tajasthan, and Ubtar
Pradesh. deserve cur spocial ctiention. They have experienced
gignificant improvements in the productivity levels during the
period after 1963-€4. The most striking cose in this growp of
‘States is that of Punjeb/Haryane , which has moved wp from 2.5
por cant per annum to 62 per cent per annum in the latter

period, which also happens to be the highest rate of growth of

productivity among the Tndian States.

It would also be interesting to cxamine how the output
levals fluctuated in different Statea during the two sub periods
we have taken into aceount., In Table V we try to compare for
-different States the standard deviations of variations of agri-
cultural output from the triennial averages for the two sub meriods
etween . .
2.9571 55 ond  1971-72, along with the corresponding rates of

growth of ~gricultural production.

Ono irportant observaticn is that in all the Indinn States
(with the .excoption of f&sam and . m;mshtm) fluctuations in
agriculturl output have substantinlly widened during the
latter peried. This is true for cll States irrespective of
whether agricultural growth mt_os lhave tended to increase or
decrense., Congider the States which showed lower growth mtes
- in tho second phase: in the case of /ndhra Pradesh, Yﬂmtaka,
and Tamdl ihdu the ThpiitudeSof fluctuations have nore thon
doubled; in the cage of Bilnr and Gujarat they hove increascd by
nore than /45 per cent and in Madhys Pradesh and West Bengol by

nore than 35 per cent.
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T.BIE V

Compound Betes of Growhh o&lgricul‘tuml Production (&)
ond the Standard Doviation of Fluctuations of Production (m
in Difforont States for the Two Periods 1957-58 to 106/4~65

snd 19€3-64 to 1971-72

Statos 1957-58 to 1963-64 19€3-64 to 1971-72
L B i 13
Indhra Pradcesh 2.63 3.97 -0.23 7.50
Lssan 0.88 3.50 2.86 2.2
Bihar 5.27 13.26 2.57 16.24
Gujarat 6.46 19.11 1.93 28.09
Farmatale 3.22 4.38 2.49 13.15
Korla 2,20 0.59 3.79 1.78
Madhya Predesh 1.66 8.36 1.66 11.30
Meharashtro © 1.35 8.56 -3.66 7.12
Orissa 5.74 5.03 0.56 9.42
Pun joly/ Faryane 3.13 4.00 7.48 8.90
Yin josthan 1.70 8.57 4 .65 25.27
Taril Hadu 3.37 1.32 2.68 2.50
Wtar Prodesh 3.21 7.28 3.53 10.46
West Borynl 4.32 4.31 2.80 6.01
DA 2.0 3.60 2.17 5.62

—— —

ilso auons the States, which inproved thelr gror th perfermaice
in the latter perisd, the fluctuctions in output levels have teonded

to widen, Pafticﬂ.arly interesting is the case of iajasthan,
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yherc wrresponding to a nearly three fold increase in the ratc of
growth of output, there has been a more than proportionate increase
in the . w.oume of fluctwntions, In Punjab/Haryana and Kerale the
standard doviction has . mec.ly doubled, while in Uttar Pradesh,
it has increnscd by more than 40 per cent.

Thus an important obgervation which emerges from this study is
that in Indian azriculture the iperiod. since the mid taixties wos
madkod by lcslser growth rates and also & higher degree of output
flucturtions, The 'disturbing factt which S.R.Sengf obssrved |
earlicr after analysing the agricultuml production data for
Indin during tho period 3953=52 to 1965-66: Lthet the instability

in Lgricultuie tended 1o incrense with the rate of growth?

rexmins valid also for the subseguent period; with one crucial
differonce that the increasing instability in output levels arc
associnted with lower rates of growth, as is the case observod in

nost of bie Indian States.

I1I

4 mjor explanatory factor for the Statewise difforances
in grouth mmtes and also tho level of output fluctuations, iz
probably the adoqﬁacy of water rcsources in cach State which in
turn arc directly related to the minfall conditions and also tie

irrigntion facilities exdsting in the respective regions.
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Voriability and wr eliability of rainfall makes for a high degree
of vulnemnbility to drought conditions. The findings of the
Iryrisation Cozﬁnlissionlg/ of 1972, suggest that the only regions

in the cowrtry which are not vulnerable to drought are Assam, West
Bensal, Orissa, the West Coast and certain parts of Canb ral India,
Usinz the annuel end South West Monsoon minfall date from 1971

to 1960 far about 500 stations, which are fairly representative cf
the whole country, the Indian Meteorclogical Departmant has identi-

1/
ficd the érought end chronic drought areas of the counvry as follows:

{a) Drouzht areas:
(20 per cont probability of roinfall departure of nore than (-)
25 por cent fron the normal)

(1) Cujarat, Lejasthan ond adjoining partd of Punjab, Haryann,
Wost Uttor Pradosh and West Mudhyn Pradesh;

(2) adhye Meharasitra, Interior Mysere, Tayalseema, South
Telongana and parts of Tomil Modua

(3) 4 snll pertion of Horth-West Bibar and adjoining st
Uttar Prodesh; and

(£.) i swnll portion of North-East Bihar and 24 joinding portion
of tost wagal.,

(b) Chrenically drousht affected arcas:(40 ,peroerjt probability of
rainfall deperture more than {-) 25 per cent

Wostorn paTts of .ujogthan and Rutch.

Ahs indicated by the figures in Table II, the low to noderately
high Iovel of fluctu~tions in cutput in Stotes like fLissam, Oriscs..,

West Bangad and Kermla can be attributed to the fact thnt these
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States are less vulnerabls to drought conditions. These are also

S

States which give a  higher weightage to the production of Rice.
[Refor lppendix 4. A higher weightage being given to the
production of perennial crops seem to be yet another factor lecading
to'greater congistency in output levels, Stateslike Kerala, Assan

and West Bengzal bear out this observation.

The States lyiﬁg in the drought prone areas, tend to show high
degres of fluctuations in output levels. Rajasthen and Gujarat
wlluich have shown highest range of output fluctuations, have the
most chronic drought prone areas of the country within them. However,
expansion in irrigation facilities in the arid zones hag been
considerably effective in.minimising the magnitude of fluctuntions.
lis examples, we could ,cité instances of Punjpb/Haryana, .ndhra
Pradesh and Tamil Nadu, where there took plece large scale expansion

of irrigation facilities during the last two or three decades.

Not area irrigated has more than doubled itself in India during
tho couw se of the present centuiy. It has increased from 4.5
million hectares covering 18 per cent of the net sown area in 1910-
11 to 31.5 million hectares forming 23 per cent of the et sown
area in 1971~72 (Seec Table VI). Two important featwres associated
with th;is accretion to irrigated acreage viz., (1) the high
degree of rezicnal concentration in the creation of new facili-
ties and (2) the changing importence of the different sources of
irrigation, would provide us further clues to the spatial and

temporal variations in agriculturl growth mtes and output

fluctuations in India.
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TABLE VI

Hot Area Irrigated, and the Lelotive
Proportions of Different Sources of
Irrigation in India: 191C-15 tc 1971-72.

Area . _.__Percentage of Area Trrigated under
Poriod IITlgated Govement Private Other Ifgtal
(£00 hectares)  canals Wells Tanks oannls  sources
- o= o - ——pfagf
1970-15 14500 - 27.6 - 30.3 .. .. /2.1 100-00
1CLO~45 19000 31.6 28.4 . .. 40,0 100.00
10564-57 2253/ 35.1 29.1  19.9 6.0 9.8 100.00
135445 26156 37.7 29.9 18.4 7 4.3 G.6 10000
197172 31553 , 37.7 38,1 13.1 2.9 8.2 10000

PR e et e e e s e e

Source: For the periocd upto 1940-45, figurcs have been takan from

the licport of the Irrigation Commission, op.cit. Table 4.2
Tor the years 1956-57 omwards, the datn arc frem various
isgus of the Statistical fibstract of the Indian Thion,
0., Government of Indin,

Firat about the regiomal differences in the spread of irrigo-

tion facilitics,

“Pricr te Indeperdence, the Government'!'s irrigation

¢fforts were largely confined to,whot now constitube

the territeries of Foryana, Punjab, Uttar Pradesh, findhra
Prodeshk . Tamil Imdu. The firvst two States were one
Province at the time and tongether accounted for 22 per

cent of the canal irmigation in 1949-50 and othars for 23 per
cent, 17 per cent and 11 per cent respectively. The Stotes
hizhly vulnerable to drought, such as erstwhilc Dontny
State, Mysore, Madhyo Pradesh and Bajasthan accounted for
only two to five per cent.® 12/

The uneven development of irrigation facilitics is c¢learly brought

out by figures in Table VII, wlich give the proportion of net
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irrigatoed acreage in different Statea relatine to two diffeorent

points of tine.
TATLE VII

ot _srea Irrigated (4i) and Tts Froportion out
of Net Scwn irea (B) in Different States for
1056-57 and 1971-72

(Area in 1000 heetarce)

et 1656~57 197172
A B L B

Andlre Pradesh 2 860. 25.15 2,98 26,60
Assmn 620 RG. %% 574 25. 59
B by 1,77 22.84 2,384 28,81
Gujarnt .. .. 1,20¢ 12.97
armetaka 740 7.34 1,378 13.34
Kerala 335 18.30 439 20.07
Madbyn Pradesh 829 5.34 1,643 8.90
Mohar ghire ‘e 1,344 8. 11
6rissa 577 17,43 1,145 18.78
Punjab/ Taryann 3,019 41.20 4,520 59,14
Rajosthan 1,412 11,36 2,173 14.24
Tamil Fndu 2,233 38.28 2,710 42,69
Rtar Pradesh £.,622 2'7.32 6,586 40.36
Wost Benzal 1,218 23.47 1,485 26.07

D14 22,534 17.27 31,593 22.67

JOPI [ s et D . ot d a7 A A il M

Sourcce: Stotistieal dbstract of the Tndjan Taion, CE0
Sovernment of Indis, 195¢ and 1974.
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During tho last two decades, the most spoctacular improve-
nents in irrigotion facilities wore attaindd in States like
Punjoly/ Feryana ond Uttar Pradech where the reletive propartions
of irrigcted acreage wenb ap Iren 47 and 27 per cents to 59 and
40 per conts respectively between the twe terminal years. In
Andhrn, Pradesh and Tamdl Nadu by 19‘56—57, there was already more
than 25 per cent of the not scwﬁ area under irrigation; in the case
of the forme r, there wes hardly any impro ement in tlic subscquent
poriod, while in Tamil Nadu the propertion of irrisnted ared ingresaed
to over 40 per cont by 1971-72. Thsre were also  Somo |
improvencents in Bihar and Y.ilcns Iwhere the corresponding proportions
were brought upto more than 25 per cent. lbwever, States like
liajasthan, Gujarat, Mharashtra, Mudhya Pradesh and Karmetoka,
most parts of which lic in the orid zone of the country, the propor-
tion of irrigated acreage rominoed at Iess than 15 per cent even by

197172,

Inndequate coverage of irrisation in the arid belt of the
country, would recdily explain tixe low growth mtes and hizgh desrec
of fluctuwrticns. In the case of indhra Pradesh, which hns a

higher yeishtage given to the producticen of Idce, the virtunl

stoppage dn expansion of irrigation in the post Indepandence perion
also scemto bo respengible for the stasnation in agricultural
production during tho perioed undar reviow.13/ fnon:; the States
where the coverage of irrigation (contd.p.21)
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is relatively small ei’, the differsntial preference in growth rates

can be coniributed to the degree of normaly that pievailed with regard
to the incidence of rainfall in these States. The relatively

imbroved performance of Karpataka could possibly he explained in

this line. /An extent to which there was deviation from normalcy in
monsoon showers could be examined to explain the very poor performance

1
of Mgharashtm, —4/

4 comprehensive study on the role of monsoons , both in terms
‘of the quantity and timing would also enable us to explain why certain
States (like Rajasthan and Gujarat) in the arid belt have recorded
higher growth rates along with higher ievel of output fluctuations,
Other parameters like the cropping pattern, the extent of adoption
of hizh yielding varieties, the coverage irrigation facilities, and
the resultant differences in grovth rates of indiyidwl crops are

also rel~vant to such an analysis.

4 second and still more important observation is that in the
creation of additional facilities, government canals sources have
receded in importance compared *o 'well irrigation! (see Table VI).
Prior to 1$56-57, most of the expansion in irrigated acreage was
rendered possible by public investment in Government cansls. This
was subcequently outpaced by the growth of private investment
in tube well irrigation. Perhéps these came more in responsc to
the. requirements of the new technology in Indian agriculture. The
rapid growih of private investmenl is also directly related to the
prozress of capitnlism within agriculture, a process actively being
supported by the State through varicus measures like subsidies s
credils ond pricing policies. Such developments are prominently

discerralle in States like P.njab, Haryana and U.P. which have
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attained the hishest cverage of irrigatien facilities among ﬁ"f;llan]

States.
ABIA VILI
Irrigated Ares Undor Diffsrent Sources in Punjob/
Horyana and Ubta: Predesh (Area in '000 hochives)
1956-57  1964-65 1571572
Pun job/Haryano
Governoent conals 1946 2227 2337
Wells 558 10 57 2158
Totel 3019 3385 4520
Tttar Pradesh '
Governnmont canals 1721 816~ oo
Wolls 2158 2484, 254
Totel 4622 5378 6555

Source: Statistical bstract of the T™ndizn Uxon, 1759
196S and 1974, C.5.0., Goverament of India.

In these States thore was rapid inerease in tir aren brought
undor well irrj_;;:‘.-gzicn, cormelred te tiat under Governmaent cannls,
espociclly in the poriod after 1664-65 (See Table VILT). In Funj.'y
Haryono aver G5 per cont and in U.D. cover 85 per cent of the addi..
tion to total irrigation focilities betweon 1964-65 and 1S771-52 we‘:@;
achievad thrcuch the cxpansion of tube well irrigotion, Froa ilxfc it
could bo argucd that thoge States which in the absance of cfleguate
increase in sublic invostrnent, managed to expand irrigntion facilities
by premoting rrivote investnent in tube wells, could attein b<her

lovels of crop cutput cs cuonpared to Statos whore thore was no such

braakthrough in the drrigaticn front.
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The widoning of output fluctuations we noticed in most States
gepecially since the mid 'sixties are partly due to the differential
Pates of growth of individuel ecrops, brought umder the aegis of the
mev {.chnology in agﬁcult.ure.:l—sj From Tables (B) and {C) given in
#pbendix it comes out that Vheat, Bajra and Maize in most States
have made vemarkable strides in productivity compared to other
feedgram crops. 4An jmportant observation in this regard is that
dn the cultivation of irrigated creps like Wheat, the introduction
Of YV seeds have faciii’ca;ted higher growth rates and greater con-
gistency in eutput levels. Ibwever, in the case of rainfed crops
like Bajra and Maize, the introduction of HYV seeds, under conditions
of wncertain rainf#ll hag rendered possible higher output levels
only in years of fﬁvourable- mongoons. Hence the outcome was that
eltough the States, which give & greater weightage the production
of such crops, achieved remarkably high growth za‘lf;es in aggregate
production they also experienced wide fluetwmtions in output level s

which were markedly high in the period since the mid 'sixties.

Novenber 1S77 AV ,JOSE

/The author gratefully acknowledges the valuable
help and guidance received in the preparation of
this paper from Professors W.Krishnaji, K.M.Ra]
and Sri Chandan Mikherjee./
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NOTES AID ({EFE.ENCES

‘We restricted tlis study to 15 major Statesy as time serics data

Blmduculf-n were not availsble for all the Sta‘tos. Out. of thzase
jab end Harysna have been clubbed into cne unit, as

d:a‘ta rolating to the period prior to 1964~65 are not separately
availatle. Also nceds o be borne i mind that figures relating
40 Asgam include thoge of Hagaland and Mizoran.

Batinates of wrex and Production of Prineipal Crops in India --

Cammuelly pub? ished by the Directorate of Economics and Stotistics,

Minigtry of Agriculturc, Government of India.

The fig_urés relating to 1972-73 are not fimnl and are subject to

Frawision.

These woights have beon teken from a publicztion brought cut by
the Mimistry of lgriculture in 1568. Growth mtes in Lzriculturs
1945-5C to 1964-65 Dircctorate of Feancmics and Statistics,
Ministry of Food and Agriculture, Government of Indie, 1968,

Panse and lMenon hsve devised a methodology to work out the angri-

cui:tuml crop production estirmmtes backwards a8 to mke tho
_ﬁ,rures corpartble with the oubtput obtained by erop cutting sur-
veys, Sco, TFense V,G. and Menon V.S., 'Index Numbers of LAgri-
eultuml in India®, in Indian Journal of Agricultural Feonomics,
Vol.XVI (2) April-June, 19671 pp.18-36, alsof..... a furthzr
coment . LIAL XVI (43 October-Decerber, 1561, p.53.

8ee Nobos _;m'«fen in """stlmtc,s of fres snd Production of Princival

Crops :Ln_India, 1972737, op.cit.

KN, Taj, "Growth and ota"*rm.tlon in Indian Industrial Develop-

ment M - Ecmm adc and Political Weekly - Anmusl Number,1976.

8

Only Taril Nadu nnd Kermataka are exceptions as in these States
the total cutput of coffoe and scme other minor crops were nct

gvailable. ience the total value of wels ntc' do not exceed 8¢.11
and 84.0% rcspectively, Sce fpnendix L,

S8.R.8en, 'Mrowth and - Instability in Indian Agriculture!, Jowrmal
of Indlr_l Sucicty of frncultuml Statlstlcs June 1957.

Sioport of the Trriation Cormission, 1972, Vol.I, p.163, Mini--
stry of Zrvi-cltion and Tower, Few Delhd.

Ibid, pp.164~165,
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19/ Ibid. p.159

13/ In the case of Andhra Pradesh we should also examine altemate
hypothesis formilated by C.H.lenumantha 2o (Technological

Vi 237w Conpany, Delhi 1975 ), that the price factor, i.e.,
tileg price of traditionsl varieties of rice vis a. vis the high
vielding varkties served as a disincertive to the adeption of
the high yiclding variebies. This argument sounds reasonable,
since -fndhra Pradesh, appears to be a unique case whers in-
spite of a 95 per cent coverage of irrigated acreage under -ico,
the preductivity of [dce has only increased at an extremely low
rate of 71.31 per cent dwing the period 1957-58 to 1971-72.

147 4 study conducted by Cwaxinss (L.W.) and Iny (S.K.) ™M9E8-66
Foodgrain Production - lielative Contribution of Weather and
New Technology®:{Economic and Political Weckly, September 27,
Hioview of Lgriculture, 196S) deserve special nontion in this
context., The authors attermpt to construct a rainfall index
for coreal preduction in India, for the period 1951-52 to 106565
based on deoviations in monsoon showers from the normal levels.
Horevor, it needs 1o be pointed out that they teke inte accoumt
only the total gquantun of rainfall, and not the timing of ius
incidence during the cropping period, which is of special
importance to the deterrmination of agricultural output.

15 C.iJbumantha lac highlights this issue of the cropwise
~ differcnces in the adoption of the high yielding varioty seeds
and the consequent variations in output grewth. Sec "lechnolo-

flcal Change and Distribution of Gains in India Agriculture,
CT!qcitb C.'.f..z.




26

YEICHTS OF DTIVIDULL C.or? I:7 B0LLL L0 ZTOULMI L OUlelr -

S5O DIE L

K N AR 6

105 3

States fdee  Jowar Bajm Mmise  leed Whont  Tulaes F}gg;;g Fibrog gz}:s ('ISLL:;;L I}; e, hleLccv-I N ;\1

' : cCYipE Z:_\pts Greps

fndhros Pracesh  44.14 10.8%  2.55  0.95 Z2.731 0.07  2.24 6545 3.1C 1213 5.62 15.32 190, 00
issan 371 - - ¢, 14 - 0.02  0.63 4453 6.01 2.23 2.01 41.46 5.77 100,06
S 70,40 - - - 472 1.03 379 . 7.26 86,02 054 L7 6.00 - 9.60 100,00
Gujorat 7.56 877 10,08 1.72 0.82 T.97 256 4047 28.36 2639 2,17 - 4.7 .100.00
Kornateka N5.10 11.57  1.43 0,10 8.98  1.61 6,05 57.45 3.8 12,60 644 017 10.79 84,09
Xer 1a 2£.63 0,08 - - 0.25 - 0,28 25,18 Q.31 26.87 0.75 15.24  24.5C ©C. 53
Madhyn Prodesh  A5.67 14.55 €32 0.49 - 10,98 5.31 8708 . 4.68 6.51 .54 1.13  100.00
Ml rashtre 17,38 27.48  5.09 0.2 LT 4340 8.66 0 65,81 12.95 S.81 7.561 = 11.43  10C.00
Orissn 78.76 0,07 0.04 0,23  0.55  0.12  6.23 86.43 4.70 2,50 £.87 - 5,33 100.C0
PunjedToryona 4.9 047 2.87 8.2 - 31,70 23,75 74.15 119 3.52 7,14 - 1030 150,00
Lia jasthon 3.20  6.27 13.03  7.95 - 21.77 16.28  77.68 1.18 T 1.5 - 13.70 100,00
Tamil Nedu 45.67 45T R.R4 - 3.¢4 - 0.96 58,¢5 4.08  12.24 3.57  3.60 CROA 3¢.11
Ubiar Fracesh 14.21 2.06 2.8 4.50 0.41 1%.81 14,38 £8.62  0.34 c.23 1¢.¢8¢ - 1,81 100,00
Wost Bongol &7.72 - - 0. 64 - CuhS . 449 73.61 c.0% 1.27 2.39 ¢.22 6.8 100.06

e e S A N
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LPPENDIX B

PELCENTAGE TuTiS OF GOWIT OF PRCDUCTION OF -
PLINCIPAL POCDGRAIN CROPS IN DIFFERENT STATES
DTG 1557-56 TO 1971-72

< |
FO{:@§
Stato - Rice Wheat Jowar Regi Bajre Mize O 2rse Pulses grains
) ’ . cereals :
st

Andhra Pradesh 1.61 - -1.39° -1.45 -2.81 5,95 -1.19 2.00 0.28

asson 174 -~ -. - - - - - - 1.53
Bihor 1.9, 15.67 - - - 3.71 1.95 0.16 3.%0
Gujerat 171 8.11°0.67 - 6.14 5.40 433 =0.27 .61

K~ rnataka 3.47 - 3.52  0.69 3.55 =~ 3.06 - 3.0
Kemmla = 271 - - - - - . - SR
M..;Lmya Pradesh 1.45 3.88 .58 - - 5.2 0.85 4:79 2.0
Mohornshtm  0.07 - 1.06—4.50- =072 =0.97 - -3.56 -1.87 ~1.54

OIiS&'l 1-97 - - - - - - e ':.35
Punj-l/Horyam 10,72 9.55 - - 8.18 3.5  4.23 -5.23 412

njnsthan 472 4.01 1,79 - 541 3.56 3.50 2.54 .13
Tl lodu 3,66 - ~0.28 = 1.11  1.11 - -0.21 2.3¢ £.3%
Uttor Pradesh 2.40 6.86-2.16 ~ 1.8 3.53 1.08 -0.81 3.08

West Bongel 2443 - - - - - -~ 074 3.33

o)




PELCINT..GE 1.T2S OF GLOJTi OF .IEL WDE. PATICIYLI,
FOODGLATY CROPS I DIFFARIT STLTES DURING 1957-58 TO

(
1¢71=72
‘Satcs Rice Wacat Jowar Togi Bajra Meize Corrsc Pulocs Fecod~
s ¢ cereals T2 sroding
T o e ¢ e e e e e - —

fnohre Pradesh 0.30 -~ -0.12 -1.55 -1.33 2.02 -0.7% 0.1C -0.29

Assan 1.3 - - - - - - - 1.53
Bihnr 0.10  7.67 - - - 1.80 -0.08 -1.50 (.58
Guj~rat -0.47 1.22 -1.05 - 0.22 2.52 -0.23 -2.03 -C.29
Karnotnln 1.0 = -1.23 0.02 =1.25 -~  =0.73 ~C.77 0.4k
Forala 0.5 -~ - - - - - - ¢.32
Madhye Pradesh 0.87  1.50 0.58 - - 1.99  C.84 1.37 1.12

¥horashtra  0.55 -0.13 3,11 -0.58 -1.47 - -  -0.46 -0.33 -C.21

Orissc 1.09 - - - - - - - 1.81
Punjoly/lhryana 5.74  3.93 - - 0.62 2.56 0,57 =~4.14 0.75
%o josthon 3.17  1.42 0.16 - 2,06 2.40 1.53  0.65 1.21

Teidl llacdu 1.13 - =0.33 -1.37 =C. 41 = ~-0.64 1.28 C./2
Titer FPradesh 1.02 3,23 -2.05 - =0.37 2.42 -0.71 -1.61 C.52

Wost Denpnl  1.00 - - - - - : ~0.35 1.22

VO e e e s e £ e S e g S e P G O o e e gt e o o ey o et ot e s e e o g e e
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