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CREEACE

The most important problez that is faced by the
socinl sclentist in Indis is thst of reglonal imbalance
in the pattern of development. In thlis study an attempt
i being cade to portray the levels of agricultural devee
lopment in Gujarat. Ti.e study deels with regionsl variss
tions in the levels and growth of agricultural dovelop=
monts taking all the districts es units of study, cover~
ing the triennium 1963-46 and 1977«80. The study cofe
sigts of the following chapters. '

The otjective of study, & brief introcductory study
of review of literature, data base etc. hove boen spelled
out in detail in the first chapter. chnpitr two desls
rith the Gceonomic backespund of the atate undor consider-
ations, 1t cxamines the state's physlography, draingge,
climatic conditions and soll- all of which provide the
very foundation on which sgricultural devalopment depends.
Chopter three discusses comprehencively the rationele
of ealcction of indicators and the methodology involved
in the agricultural development of Gujsrat. Chapter
four Lo divided into two sectlions, First section deals
with interedistrict variations in procuctivity lovel,
and where 2s sccond section desls with intor-district



veriations in yleld levels. With respect to 18 ciops

' on&y..ln chapter five, the principal component analysis
hos been followed in order to identify the levels of
agricultursl development smong the districts of Gujarat
Chapter six desls with decomposition of sgricultural
output growth to know the role of asrea, yleld, cropping
pattern and aleo the Interaction betwsen yisld and croe
pping pattern contributing the output growth. In chapter
seven the determingnts of agricultural cevelopment ie
found out through multiple gegression snalysis for
1963=66 and 1977-85 taking productivity as dependent
varlable and other independent variebles, Chapter eight
prescnts summary and Conclusion.



Vet

Indis is predominantly an agricultural economy around

= ﬂ seventy - percent of working force is engaged
in agriculture 2s per 1981 census, Despite this heavy de-
pendence on ag:icultu:c’lndia has the lowest yleld in the
world for many importsnt crops like wheat, rice, naize etc.
This may be cue to the traditional nature in Indian agricule
ture. Another important thing is that the level of agriculte
ur '8l development in India may be log because of the'unde:

"f utilisation or mis-utilization of the resources. Several
‘authors have tried to define the nature of traditional agri-

“eculture, until some expléined its nature in terms of economic

"attributes and s me in terms of soclal attributes. Prof

TeWe Schutz . - tries %o explein the production hehaviour of
farmers bound by the traditional agriculture andftgies to
£ind out'ths ways of transforming it. According to him,

the traditionsl agriculture cannot be formulated riqoﬁ&gzy
in terms of cultural attributes, institutional 8rrtnge£enta.
or technical properties of factors of production. Instead,

-he treats irnditzonal agriculture on particular types of

economic equilibriums arrived a£ 8 long perlod of time.
He observes that in such type of afiriculture the marginal
rate of return is so low that the farmers have little



&

incentive to save and invest or work hard. As this state
prevailed over & lexger period of time the preference for
scquiring and holding weslth remeined constent for genera~
tion, The state of art of agriculture experienced no change
and therefore the agricultursl system attained a type of
stationary souilibriuem,

Agricultural beckwardness has aleo been explained in
terms of production relations. Some resesrchers are of the
view that Indian agriculture is trsditionsl because of the
very pre-capitslist nsture of the mode of production, The
nain features of this type of mods of production are ()
surplus extracted through extra economic coercion of unfree
labour, (ii) Surplus sppropristed directly without intervene
tion of any merket, (1i1) Sprzun dissipated in luxury cone
sumption as vell as in <ifferent unproductive investments,
leaving the stock of productive cepital unchanged ancd proe
duction in a cycle of simple (iv) Technology remains un-
changed. According to Amit Bhadurl, the operation of semi-
feudelism in Indian agriculture is a system of pecsant
~economy characterised by shere cxopping; perpetusl indebted-

ness of the small tenants two modes of exploitation namely
usury and landownership and lack of accessibility foxr the
- small tenents to the market. Even those who stiribute the
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backwardness of traditional agriculture to econumicﬂfnrécu.
believe that within the economic framework of traditional
agriculture, thexe are less opportunities for the economic
development. For exsmple, in Schiutzlan conception of
traditionsl agriculture the rate of returns on treditionsl
inputs like land, labour and éapital are very low and fisk
1é very high, This low rate of return does not provide
sufficient incentive for investment in agriculture, while
in schﬁutzian ff:gttizgax'agziﬁultura there 48 no a;opt for
1nvestmgnt inWQQSQQOSOnli inputs and hence for production,
Melloxr visuelised some scope for incresse in sgricultural
output in traditionsl framework through incresse in land
are8, irrigetion schemes ond limited use Of inoggenic fertie
lizerx.

Again those who ricognized the significance of production
.xulatxon in agricultural development believe that even if come
surplus {s generated in traditional agriculture, because of
the operation of ‘pre~capitalistic’ mode of procduction, the
surplus gcnersted would be diverted to luxury end unproductive
purposes. And as the surplus is spent on unproductive
activities, it results in decentralipation or stagnation in
agricultural development. In & peasant economy where factors
of production,(land, labour, capital) interlosnd, the landlord



had no incentive to introcduce yleld increasing taehnoloqv
so long as landlords incone from interest went down due to
the increase in yin&d! It becomes clear that interlocked
factor markets are constraint to agricultural development

| ond maximum generasl idea becomes true.

| In developing countries sgricultuxe is the mainstay of
the peoples About 40 R0 60 percent of the national income
comes from agriculture while 50 to 80 percent of labour force
is engaged in 4t. Thus agriculture has sn important bearing
in the pace of agricultural development. 1f one looks at the
» edvanced industrialised nations thing!were once predominantly
agricultural economics. Economic historians have traced the
various ways in which growth of sgriculture, resulted in the
subsequent esteblishment and expansion of manufacturing
uctorg The role of agriculture in economic development

can briefly be explained in the following ways. (1)
Agriculture provides food grains to the growing population
(11) I¢ supplies raw materials for industries (iu) it acts
8s a source of forelgn exchange {iv) it supplies surplus
labour to the manufacturing and otherx sectors”’ Infact by

1. Bhaduri, Amits Production éonditl.on in Iumiwlwn

2. Hayani Yuﬁ‘o and V.W Rattan, * A rlcuxtuul productivity
fference among countr American Economic
Review, Vol Ix. No 5, Docmbar r 1970, p.89%

O\
3. F.Jonson and J.Vi.Mellor="The kole of Agriculture in
Economic development” \in Karl A fox asnd D.Gale
Jonson(eds) Reading in the Economics of Agriculture
(1970), p. 360,
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looking at the historical development of the industrislised
nations, one ¢en infer that the agricultural revolution
preceeds the industrial revolution. S&o tht rising agricule
tural productivity is must  for the economic development.

This rise in agricultursl production is possible in two
ways, (1) incressing the land under cultivation and inten~

iity of cropping, (i4) increasing the yield levels. At

© present there is no scope to develop the Indian agriculture
" by incressing the area under cultivation, 50 the only alter-

native left is elther to increase the intenslity of cropping
or the yleld levels with the help of new technologles.
Statement of the Problems |

In India there sre wide sectoral and spatlal variations
in levels of cconomic development, 1t is not only the diffe

, erent sectoys. of economy are at different levels of develope

ment, but for the same sector these levels vary from one
region to another. The varlations in levele of economic

' development 2s well as spatisl sre more pronounced in the
‘case of developing countries like India. Thus spatial
" dichotomy crastes an adverse effect upon the overall agrie

- cultural development. These apstisl variations in the

levels of development exist within esch ut&t«/:uqiun.‘

P halla(G,S) and Axagcv.x)- Porformance of Indisn agri-

culture, a district wise study.
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An exemination of the factox(responsible for the variations
emong districts in the levels of development would provide

. an imehoht into the nature of thqb:nblcmt facing the agrae

rian aconamy'in thelr proper perspectivg, So the objectives
‘of the agricultural policies in developing economics are
‘(1) incresse in output {11) reduction in regional dispari=
:tlta. “hile the output st the agrregate level has generally
_shown & positive response to policy makers. It is not un-

- common to experience a trade off between two objectives,

regional disparities to expand with sgricultural develope
ment, This happened in the face of simplistic solutions

- recommended in varlous studles. Such studies often come up

with results thot sttribute bulk of the disparity to diffs
erences in factor lnput L.¢ extent of irrigation use of
fertilizer, difference in crop cuupouit&on,dlffetunc&a in
factor endovments etch

Obisctive of the Studys

The main objective of the study 1s to snalyse the causes

'_!or the spatial variations among different districts of

Gujarat, The levels of agricultural pattern in Gujarat
are studied in terms of land productivity, the prevailing

5. Preceding of the symposium on ¥egional Imbalances and
and Econonic Pevelopment with Zpeclal Feference to

‘Aqriculture. * Regional Pisparity in Agricultural Pro-
duction felevance for policy". Indian J al of Agriculte
ural Econcmics, Vol XXIX June 1977,No.1
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, "
cropping pattern srd so e of the technological factors hewe
irrigation, fertilizer and so on, ot two points of time
1963-66 and 1977-80 on the district level. Further it is
intended to examine if there ere certain natural factors
that have played an important role in the development pro-
cess which has generated disparity within he region. For
this the cross section variations in the productivity indi-
cators like output per hectre and ocutput per agriculturel
male workexs have bagn explained with the help of technoloe
gicel end enviormmentai factors{rainfall)., Although the
institutional factors are very crucial for agricultural
dovelopment however they have not boen taken into considere

ation for this study o the districtwise data for them is
. not avallables.

Data Base of the Study:
The prosent study ie based on the data collected from

_ secondery sources. In the prewent study ares and output

of 18 crops have been collected for all the nineteen distrie
cts of the state for two triemiums 1963-00, snd 197780,

. The districtwise data of srea and output of different
“erops for the first time perlod l.o 1963-64,1964+65 and

1965«66 have teen collected from "Hand book of Bosic Statie
stics, Gujarat state, 19635 snd 1966 publiched by Buresu of
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Economice and Statistics, Government of Gujarst for the
first time perlod and for the second time period the data
has been collected from sesson and crop report for the

year 1977-78, 1978-79 and 1979=-80. District wisce data on
male egricultural workers have been cbtained from census of
India 1961 and 1981, The data on consumption of fertllistrc.
have been obtained from "Effective demand for fertilizers

in India" prepared by W.B Bonde, G.O.X, New Delhi and

Dorris D.Brown 1.B.R.Dy, New Delhi for the first time period
1.0 1963«66, The second period time i.e 1977-80 the data was
collected from fertilizexr statstics. Iriennlem averages
were taken for 1963-64, 1964-6% 1965-66(sistees and 1977-78
197879, 179+80{eighties) in order to account for the
seasonal fluctuation in crop output which are a characteri-
stics of the Indian egriculture. For the related varisbles
of arean, fertilizer ete, except mich:niuation; the same
briennium method was adopted.

In this study the average ares and output have been
taken for the vears 196368 and 1977-80. The cholce was

made because the triennium 196366 is a pre green revolution
period where as the triemnics 1977«80 is 8 post-gresn period

6. Report on the second phase of the Jawaharlal Nehru
University~ Planning Commission Project on food Graine
Growth= A district wise study by G.S5.Bhella- A.K.Alagh
and S.5.Thind-l .K.Shazma, p.S.



when the new technology had been well established in
Indian agriculture. So by taking at these two time periods,
an inter temporal comparison can be made of the pre-green
revolution and post green revolution utu'atlon.
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GHAPTER It

The state of Gujarat came into being with the bifurcation
of the bilingual Bombay state in May 1960, Its bounderies
are defined by the Axablian sea on the West, the staio of
Rajacthan on the north~east, Madhys Pradesh on the south
east and uaha:ashtri on the South. Its performance after
60's 1s commendable and its economy is as strong as that of
any developed stats in India., The 1956 movement launched
by people of Cujarat known as "Mahagujarat Movement" has
not only resulted in getting them their own state but it
has also helped in getting social and economic development
for its people. The last 2% years have witnessed the fule
fllment of thevaepiration of the people of Cujarat. Howe~
ever, there still remained some aress of shortfalls and
bottlenecks in its march for social and economic progress,
because of several problens facihq the state.

"Gujarat 1& situsted on the west coast of India between
20.1 and 24.7 degreet n>rth latitude and 68.4 and 74,4
degrees east longitudes®! Spate identities the following

t. Hand book of Baslc Statigtics, Gujarat State 1969 to 76
gvjﬁuxzau of Economics and Statistics, Covernment of
ujarat®,



physiographic regions in Gujarats The territorles of the
state fall into two broad natursl regions: (1) the alluvial
palin in the eastern half and (11) the Kutech=Saurashtras
peninsula to the west. The plsin fomed by the deposition
~of allu‘ium by the sabarmati and the Mahi which sloﬁ? from
éorth to ‘south. The rivers Narmada and Tapti flow from

- e8st to west and eanvcﬂﬁtowatds the gulf of cambay. The
southern most portion of these plains situated between the
sea and wes tern ghats, The rsinfasll is heavy in the
eoutharn_ext:nﬁitv(i;&,to 200 cms) but declines to the
minipum of 90 cms. The Chats themselves have ?QQ:? high
rainfall, a part of which is drained by numerous short
rivutt'an¢V¢€§tul. killowing intoc Arabian ses, The Aravali
ranges run along the northern fringe of the state between
thesep #irngularlyshaped hills are the alluvial valleys
built up mainly by the Sabarmati and Mahi river. The
effect of the monsoon declines as one moves noxthwords,
“the rainfall in the northern districts touching a low of
50 ems. The Saurgashtra peninsula is connected with the
méinland by & narraw»ahapad land, The relief is coas91§§ua
on account of low hills elternating with tiny alluvial
basine® '

AR ETRR
2+ OHK, Spate, AT.A Leasr mouth and B.,H, Farmer,
"Indla, Pakigtan and Ceylon, the reglons® Methuen and Co,
Ltd, B.I., Pubiications 1972, .
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2.2 Dxeinaget

The mainland of Gujarst is largely an alluvial plain
being the‘;ift of rivers Sabarmati, Mahi, Nermads, Ta;i.
Rupin and Sagzswati is surroundsd in the east and north by
a hilly region. Apart from several peaks and cxiffo.'which
are part of the Aravalli ivstem- Here are two masses of
hills in the central end southern parts of the penninsula,

" giving rise to an almost perfect radiel drainage pattern,
The Raun of Kutch trylng at the northern end is & vast
capanse of tidal mud flats flecked with saline.

2.3 Glimete and xainfsil

The climate of Gujarat in the southbern districts is
molst, while the northern districts have the dry climate.
The average rainfall in the state varies from 13" to 60"

(33 to 152 centimeters). On the basis of the average snnual
reinfall, the state can be divided into four zones viz,

() South Gylaxat covering Bulsar, Danges, Surat, Brosch,
Baxroda, Pachmahals and Sabarksntha districts with the rainfall
between 30" to 60%(76 to 152 centimetre). In some parts of
the range the rainfall is arcund 75*(190 centimctirl)

(2) Noxth Gujarat covering Kaira, Ahmadabad, Candhinagar
Hahesana and Danaskantta districts with rainfall betwesn

20" and 407(5% and 102 centimeters).
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2.9
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{3) Sauzashtra covering si£ cistricts viz, Junagadh,
Amorelli, Bhavnsgar, Rajkot, Jamnagar snd Suréndrlnagat.
The rainfsll here are sround 25%(623 centimeters).
(4) Kutch with very low zsinfall and evincing semi-desert
conditions.
Solls

Geologicelly the basic complex of the state consists
of volcanic rocks except the aliuvisl pleins of north Gujsrat
and the Lastern borders of the Saursshtra pnﬁ@sula. Saurs~
shtra reglons is formed of Deccan lema sheets. Basically
the soils sre of a good quelity. The northern farts of the
state sre dominated by ssndy losms vhich owe theixr erigin
to the Indo~Gangetic alluvium, Seurashira has medium black
solls of basaltic origin. Alluviel soils are found all
slong the coast except some partes which sro saline in nature

The need for irrigation facilities is parsmount. A little

percentage of creppod aras gets water from walls and tanks
built through private offorts. |
Adninistrative Set-up

Accoxding to 1971 census ghe state has an arsa of sbout
196 thousand square kilometsrs,which asccount for about &
percent of the geographical srea(3280 thousand square kilo
meters) of the countyy., According ¢to population census 197
the population of the state was 267 lakhs persons of whom
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138 Jakhs were males snd 129 lakhs were females. The
population of the state accounted for sbout 4,87 psrcent

of the population of the country. The states has 5ecn
divided into 19 adninistrative districts vie. Am;Tnua.

© Amereli, Kftch, Kheda(Kaira), Gandninagar, Jamnagar,
Junagadh, Uangs, Panchmahals, Banskantha, Broach, |
Bhanaagar, Mehsane, Reajkot, Baroda, Bulsay, Sebarkenths,
Sugat and Surendranagar. The districts are further Qubu
divided into t&lﬁia. there being 184 taluks in the state
with the establishment of thebsthayat Rej in the state,
district penchsyat have been formed in 21l the districts.
The average density of population of the state according to
1971 census was 136 per sq, km as against 178 persons per
sq.km for all India. [Districis having high density in popue
1étlon are Ahmedabad, Cendhinagax and Khide(Kaira) about
300 ond sbove, per squere kilometer. The lowest diensity
(19 per sq.km) was yecorded in Xutch.

According to 1971 census the districtwise distribution
of urban population shorns that Ahmedabad, Rajkot, Jemnager
Surat, Bhavnagar, Borods, and Junagarh districts having
proportion of urban population 66-86 percrlent 38,37 percnet
35.30 percent, 33.72 percent. 31.99 pefent rospectively
ranging from 32 to 67 percent a2s compared to the state average
of 28 pexcent. The same type of structural shift is also
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visible when one looks at the distribution of workers in
the census of 1961 and 1981, The percentage of worker

. _engaged in the primery sector hss comé down dusing b sdpoated,

2.6

Egconomic Situaticn. in Gulazat ¢

The economic porformance of Gujarat can be observed
very well in the following manner. The economy of Cujarat
registered an annuasl grewth rate of 3.3 percent during the
period of 1560-7) as compared to growth rate of 3.2 percont
per annum during the seme period.for the Indisn economy,

The growih of the state’s economy sccelerated in the succeeding
decade and attained the level of 4,6 parcent(1970-80) as
egainst the annual nationsl growth rete of 3,7 percent in

the corresponding period. During the recent years(1981-83)

the state’s economy has shown ths average growth rate of

3¢9 pexcent against the national growth of 3 pexcent. The
percepita income of Gujaxat has also shown & rige againet

the national income. The state's per capita income was

By 2368 in 1982-83 against nationl percepita income of b 1868

in the seme year. In respect of percapits income in current

- prices in 1082-83, Gujarat ranks fourth among the states of

India. The first three are Punjab, Haryana and Maharashtrs
respectively with B 3902, B 2858 and & 2625,
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The economy of Gujsrat hes alsc shown notable structural
shifts, 1t has been observed that the contribution of the
pricery sector in the state income has decreased from about
42.4 percent in the triennium ending 1962-63 to about 34.4
- percent in the triennlum ending 1982«83, During the same
period the shares of sccondary and i€ikiary sectors have
grown from 25 porcent and 37.7 percent respectively, These
structural shifts are the consequencs of differential growth
rates in varfous sectors of the economy. The annual growth
rates of incomes originating in pricayy, secondary and
tertisry sectors of the state were respactively 1,53 percent
3.9 percent and 3.29 percent during the first decade 1960
61 to 1969«79. The corresponding growth rate during the
second decads 1970=71 to 1979=80 wers 3,08 percent, 5,%9
pexcent and .55 percent respectively, Thus through passage
of time all the sectors hsve registered incresse in growth »
rates. The growth of primary sector has been relatively
clows, The marked rate in growth rates of sector is due
to process of industrialisation Raking place in the state
Now Gujarat occupied the second rank in the country(next
to Maharastya) in terms of per capital groes industrial
output and humbax of indusirisl output.

S5ate income of Gulszat

The state income at current prices originating from
Gujarat was estimated at B 970 crores for the year 1965+66
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Howsver the provisional estimates for 1963+66 indicates &
marginal cdecrease to the extent of B 1 crore as compared to
the preceeding year, Though the secondazy and terlitiaxy
sectors indicate an increasing trend, the income from
agricultural snd allled activities has been fluctuating as
seen from the tmbzeié.i‘ The teble reveals that state
domestic procuct originating from theprimsry sector shows
wvide fluctuations in different yesrs, This is due to the
fact that agricultural ocutput of the state mainly depends
upon the monsoon as the &rﬂqation facilities 1is not well
developed in the state. Even then, the output of the total
etate domestic product, the contribution of thls sector is
the highest, The secondary and tertiary sectors show an
increasing trend over all the years. This 1s clear from the
teble that the state demestic product at current prices in
1977-78 is estimated at B 4473 crores compared to fy 4035
crores in 1976«~77. In terms of constant prices{1970-T¢)
The staote domestic product increased from & 2459 crores

in 1976-77 to ™ 2764 crozes in 197778, The resl incresse
in state domestic product during 1977-78 is mainly due to
large incyeese in the domestic product from secondary
sectors. The table also shows that in 137576 the real
state domestic product has increased by about 26 percent

. {at - 1970=T1 prices) over the previous year of 1974«7%

mainly due to the lover level of state domestic product in
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State domestic Product at gureent Prices (& in croras)

(P)
836

40%

189

196364 196465 1065+66 1969=70
(" (®)
971 970 1784
524 486 770
192 218 428
127 133 246

123

Source~

1970~

(»
2217 28t
1085 956
480 404
27t 307

1971=72 1972-73

AN

(")
2048

707

559

327
Crndal

Hand Book of basic statiztices, Guirst state, 1965 and 1966,
1977=78, and 1968 to 76, Buresn of Economic and Stotiatics,
Goverrment of Guirat, Gandhinogere ,
Figures in the bracket one ot ncastant (1970=71) Prices

® gmplics incrascs avor the grevicue yuor at 1970-71 Feices

»

61
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in 1974=T5 vhich was & drought yeex, while in 1977-78 the
state domestic product has incressed by about 5,2 over the
yesx 1976=77 mainly dée to higher increase in stete domestic
product originating from the secondary sector.

According to 1981 census, cut of total population of
340 lakhs 127 lakhs were tlassified 2s workers éna 2,13
lakhs were clessified as noneworkers. In other words the
working population (including marginal workers) constie
tued 37.45 percent of the totsl population in the state
as aqainst'39.92 percent for all India., The number and
porcentage of vorkers according to thqﬁﬁduttricl classifi-
cation as adopted in 1981 census are glven in the following

table. el 'c.!i;?‘*‘}.
e
: a i /s N éé\\ o \\
AW ) |
Industriel cleseification N b
SreNos ¥or k“ ] ~ !-;‘,ffy
Numbers % of total Numbers ¢ of total
1.Cultivagors 4,114,744 24,45 92,522,836 41.%8
2+Agricultural
labours 2+ 350,199 21,340 55, 499, 704 24,94
E.i;ogultxcldn
ndus try,Man
ufacturiaq 267,280 243 7 710,920 3,46
processing,
sexvicing and
repelrs * ,
4.0ther workers 4,112,718 .38.7 66,783,115 30,01

S5.Total workers 10,984,047 100,00 222,516,754 100.00

-

st Y W R WAL
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From the sbove table we can say thot the proportion
of agricultural workers 1s less in Cularat compired to
thatfor all Indie, whereass the proportion of workoers
rncoged in panufacturing othe: tihan household industyy
Ltrade and commerce 8 ¢ higher in Cujarst than the corress
ponding figures ©r sll India, The distribution of
working populction sccordin ¢o 1981 census by primery
sccondary snd teritary sectiors shows that lsrger proe
protion of working population a.e engs:ed in sccondary
and teritary sectors In Cujarat in comparision to oll
Indie, It is obvious that there is favoursble industrie
al pattern in Cujarat in reletion to sil Indis.

vattern of land utilisationt Table 2.3 clve the
patta:n of lend utilisation in the stote for the yesr-
1962«64 to 1979«80, It is clear from the table that
the pattern of lend utilisation is affected by year
to year fluctuation,
lgtes

QOther workers a2s shown in teble 2.2 include
{1} livestock,forestr,, fishary, hunting, plantation,
rochdas, ond ocllied (11) mining and cquarrying (4ii)
I'enufocturing, processing serviceing and repairs by
other then household industry {iv) construction
{v) Trade ard commerce {vi) Transport, storoge snd
c:omunication (vil) other services.



band utilication fn Cujrat .
fAreo in *00 hectorvres

8z Ho. Items ‘ 196364 1964=65 196568 1968«67 = 1967«60
te Roporting sres $05325 185325 185325 185325 195325
- lendutilisation I o .

2. #Ares under forect 15766 1579 16348 16263 16269
(8.51) (s.%2) (e,02) (8.7} (8.7}

3. Net ares soun 54129  DE60S 98883 9742V 98017
(50.19) (52,13}  (%2.28) (s52,37)  (s2.89)

4. Gross cropped ares 98867 101339 101861 109995 104204
{1.,05) (1.05) {(1,08) (1,08) {1.05)

Sourcat= Hand Book of basic stotictics, Cujrat stete 1977-78 and 1965 té
1976. Burseu of fLooncmics and etatistice, Gowt, of Gujrat,
Gamthimnt» _

figures in the brackets sre % to total reportimg aroe cnd in case of
E:og‘ cropped area, the figures are in tora of intensity of
era 14 I ,

¥4
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15599
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1974~13

189170

18285
(9.72)

82081
{‘30" }

88504
{(1.08)

180163

18892

{10.08)

8474
(s1.27)

104991
{1.09)

192677

188099

19809
{10.41)

a823y
{z0.63)

103552
{1.09)

180164

19621
(10.43)

$L420
{£0.,7¢)

103887
{1.09)

fasiss

19831
{10,.58)

5704
(sc.86)

104588
{(v.09)

188164

19767
{10.51)

85724
{sC.87)

106053
{1..908)
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Table 29 shows thct out of the total reporkiry ares of

188 lakh hecteres in the state, about 9%5.2 lakh hecteres

.o 90.63 percent of the total rnportiqg ares wie under
ploughs In the vear 1973«74 the ares undexr plough was

97.% lakh hectares vhich decreased to 82.1 lakh hectares

in 1974«7%, The total grofss cropped area in the state
decressed in 1974-7% to 89 lakh hectare from 105 lekh hoctare
in 1973=74, 1t again rose to 10% lakh hectare in 1979« 76
and decrease to 104 lakh hectares in 1976~77,

In this section we shall study the trends in the out
put of major crops. Here rice, wheat, jowar, bajri, tur and
gram, the main food crops grown in the state are token into
considezation. The main cash crops in the state care ground-
nut, cotton and tabscco. The axes and production of important
cxops from the yesr 1963-64 to 1977 80 are given in appendix
te Between the yesrs 1968-69 to 1979-76, the area under
food grains wae the highest in the year 1970«71(55.83 lakh
hectarss) and the lowsst in the year 1974-75(38.18 lakh
hectares). |
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The production of crops in Cujarat has continued to
be affected by cyclic fluctustions in the weather conditions.
In 1967-68, food grains production in the state was 35,61
lakh tonnes which was the highest recorded till then.
Adverse monsoon conditions in 1968+69 affected the crop
prospects and the foodgrains production in {968«69 déclined
to 24.60 lakh tonns. In the year 1969-70, several parts
of the state faced fallure of monsoon. Never the less, the
overall agricultural prospects in the state were considersbly
better than these prevailing in the preceeding yeaxr and the
foodgrain production was 33.25 lakh tonnes in 1969=70. In
1970=-71, though Jitére were heavy filods in the some parts of
the state, the monsson was very favoursble {to most of the
areas in the state and as a result the production of food
-graing in the state resched & record leovel at 48,44 lakhs
torns. In the year 1971-72, the food grains production
(41.24 lakh tornnes) was slightly lower than that in 1970-T¢
The year 1972«73 was 2 drought year, resulting in a decline
in food grains production at about 22.14 lakh tonnes. However,
due to the timely and satisfactory rainfall in the year
1973=74, The food grains production 6uria¢'th¢ Year rose
to the level of 39,16 lakh tonns, But the state wes again
affected by severe drought conditions in the year 1974-78
and the food grain showed & steep decline with the output
of the order of only 21.%3 lakh tonns, being the 1d§st after
1960-61, With favourable monsoon sesson in the next yesr
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the foodgrains production in 1975-76 is estimated at 45,20
lakh tonnes, In the year 1976-77, the monsoon in oversil
terms was favourable, slthough it was marked by damage to
erops and destructions of property due to unexpected heavy
—puin rains consequent on the cyclonic depression which
- affected the crop prospects, As a result of the food grains
 products in the stete declined to 39.50 lskh tonnes in the
- yesr 1976=77. 1In the yesr 1977=78 the behvaour of monsoon
was somswhat erratic with heavy to very heavy rainfall in
the dietrict of central and northern Gujarat regions which
affacted the prospaects of Knariff crops especislly bsire
in these areas. However, gesp&%o bajzrs crop the food grains
production in the state was sbout 38,93 lakhs tonns in the
year 1977-7T8. The ¢harges in area end production of principsl
crops during the vear 1968«57 to 1976«77 can be secn from
the table. The tshlie 3leo revesls that the total foodgrains
production was higher in the year 1975~76 than that in the
year t976~77 end 1977-78, Though the total food grains
production was lower in 1977-78, The production of rice,
heat and Cotton was higher in 197778 than that in the pree

vious years.

The productivity in 1977-78 was not adversely affected
in the cases 4f important crops like Rice, Vheat and cotton,
The yleld rstes for important crop of the state given in
the table 2.3.
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From the table it is cleaxr that rice and jowar have
'shomn the highoit productivity in the year 1915:3$ since
1969=70, These type of severs fluctuations in the yleld
levels which;’aft«ct the output of the respective crops
may be also because of the lack of technological factorx,

Out of the total gross cropped area of sbout 103.1
lakh hectares of ares was under irrigation during 197273
Thus about 14,8 percent of the gross cropped area was
. irrigated in 197273 as against 12,2 percent in 196869
Similarly out of the total gross cropped aree of about
104 lakh hectares in the state approximately 17.7 lakh
hectares of area wos under irrigation during 1976=77,

Thus about 17,1 percent of gross ‘f:PP°d ares wos irrigated
" 4n 1976=77 a8 against 16,2 percent 1975«76, The following
table gives the source wise irrigation regarding rat sres
under irrigation,



Iabie 52,4
Percentage of total net sres irrigated
‘S1.No.Sbuxces 1970=71 197172 1972,73 1973~74 1974=~75 75-76

e

o Govt.Canals 17,20 16,32 14,42 17,3 16,8 18.8

¢ als | 0.04 ’ :
3, Vells 79,02 T3, 24 81.%0 .9 80.8 .6
4, Tarus 2.7 2.858 2.8% 1.8 1.9 1.7

5, Otherxs 1.03 1.44 1.43 1.0 0.9 0.9
v | |

100,00 100,00 100,00 100,00 100,00 100,00

(o) =R |

Sources Handbook ofbasic stestics , Gujarat State 1977 end
1978, Bersau of Econsalce and Statistiecs, Government
of Gujarat, Gandhinagar.

The table 2.4 revesls that the maln source of irrigation
in Gujarat is'wvlls‘and nearly 80X of irsigated land 4s
accounted by well. Next important source of irrigetion s |
gaverﬁmoni canals which accounts foxr about 19 percent of the
net ares irrigated by all source in 1973=76, (S¢c Arremdinle).) o
Cxop Pattexn.,

The development of Srrigation and increase of the
cultivation, the use of fertiliser snd cechniss has helped
in the crops end has also affected the cropping pattern,

The fertiliser consumption increased by 3.57 kido gram per
1000 hectare from 1963-66 to B.47 kg per 1000 hectare in
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The state hes a iarger proportion of the <¢rop ares undser
noni~food crops such as cotton, ollseeds, tsbacco and fodder
than all-Indis., WNearly three,fifths of the cropped area and
under food grains{as aginst T% in all India) However tho
dominance of cosrse millets within the ceresls §rcup makes
the pattern inferior from the point of view of value proe
ductivity.

Frotn above diccussion, Gujarat is essentially an
agricuitural state where 68,8% of the populatloﬁ is rural
according to the census 1981, Judged from the angle of the
nationl average, the agricultursl productivity per scre as
well as per engaged person is low. This is pri:srily due o
low per scre yields and to some extent it 1s eccounted for
by ths inferior crop pattern. The main objective of the
study is to analyse the {a) Inter-district variations in
agriculturel development at two points of time viz 196386
and 1977=-80(b) and censes of these variations in the state of
Gujarat, An attempt is being made in the following chapters
to decompose the growth of agricultural output in various
components, The difference in the levels of agricultural
development has also been studied for the two time periods
by taking districts as units and using principsl componants
analysis. Finally the inter~district variations have slso
besn analysed with the help of tabular and regression

analyaiu.'
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GHAPTER I

/ Ghelee.of the varisble and mathodology

- In these studies of levels of agricultural development
gingle variable is not adequats to reflect features which
are not dtkogtlyvobnexvablc. In view of the variations in
the levels of agricultursl development and resourxces endowe
oents in verious regions, it is desirable to stléct variables
which reflect the levels of activity and to examine thenm
soperately in the space. It will h§1p in the indentification
of relative position of advanced and less advanced regions.
Growth of agriculture depends upon & number of factors and
these can be broadly grouped under three heads viz.(i) en-
vironmental (1£)Itachnoloqical (111) 1nf:astxuctur7ﬁ end
» institutional factors éﬁﬂéﬁé’rﬂj&* ?fiboxtaut, has not been

considered in the study because of the nature of the problem.
Secondly the data pertaining to imstitutional factor st distte
ét level for all the districts in Gujarxat is not available.
Before ccmingi?hoice of 1nd£cato:s/it s better to draw a
line of distinction between & varisble and an indicator.

® An indicator viewed as a combination of matters of fact
(data) and matters of relation(theory) on the éthex hand,

can be constructcd only through a correct sequence between
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" traditional and logical ordarz', It is after an appropriate
transformation of the variable, the indicators can be obtained
within 8 theoritical format, For example the simple and
common way of constructing indicators is to 2pply an appro-
priate dencminator to the variable so that the influence of
the non~essential factor is eliminated. When X and Y are

two varisbles, b = Y/X can be conia.ted::n indicatox only
when the underlying funddional form 1.0 Y » by, has empiri-
cal validity in the given context. o

The pressnt study aims at explaining the variastlons in
the agricultursl development and the factors behind these
variations in the state of Gujarat. Here sgricultural
productivity Q;gAhac!ati net sown area acts as proxy for the
agricultural development., The composite sgricultural pro-
ductivity as the depsndent variable and the rainfall, irrie
qafion)agxicalturnl labour, fertilizers as independent varia~
bles have been tsken for the purpose of analysis., In this
chaptey an sttempt 13 being macde to discuss the rationale
behind the cholce of dependent variable and independent
varisble. The following is the broad list of the verisbles:

te Knndu.A. Measurement in Urban process, Daniel Boll(i??w-,pO)
Chepter on choice of indicators page 30. :
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Productivity 1.e Agricultural output/hectarxrs of net

sowm area.

Effective land use defined as percentage of net sown ares
to the total reporting ares

Intensity of croping 1.e Gross ares cown

AR AR

net Szes sown

Intensity of irrigation i.e G Y
New azea 1zzlqated

Irrigetion base = Net area irrigated/net ares sown
Isrigation use = percentage of groes irrigaged araé to the
Qross area sown ”
Potegtigc of canal irrigated to the net ares irrigated
Percentage of taq&Iixz&gated to the net ares irrigated.
Percentage of srsa under well irrigation to net area irri~
gated.

Consumption of fextillzer per 1000 hectare of gross

. cropped ares

Mechanization index

Proportion &f srea under non food grains to the grows
cropped area.

Mean annual rainfall

NHumber of oll engine per thousand hectare) of gross cropped

ares xﬂgxg7

3% Number of ettxangkn;.p@x thousand hectaze of gross cropped

ared,
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16, Number of tractors per thousand hectare of gross
cropped ared.
7. Consumption of fertilizer pexr 1000 hectare of net
soWn Ares |
18, Number of male workers per 1000 hectare of net sown
ared.
i9. Number of tractors pexr 1000 sown arxss

Ageicultuxal Exoductiviys

Productivity nessurement is & controversial theme and
any definition that one adopt; i¢ bound to meet with objections
of one type or another. The term agricultural productivity
is defined by different authorc? Some suggest that yleld per
hectare should szfonsﬁgtroé as the indicator of agricultural
'praductivity andﬁpassd on the limi%ation that it 4skes only
land as the bast ons among the factors of production, Others
suggest that the zeturns per unit of the scarce resource is
to be the best reprmsentative of agricultural procductivity.
+It was furthexr sygued that the average return per unit of
the scazce resource doss not deplet the true picture end

inotead, the morxginsl returns per unit of the scarce ressurce

—— \

2. *heglonel varistion in Aqricultural Development and
productivity®, Indian Journal of icultural Economicsy
Vol XXV, Noe 1 T en=Harch 1964, pp 213=18,
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should be considered, Inspite of these different approaches
there is a wide agreement that productivity per hectarxe 1is
best representative of agricultural productivity,

Productivity as an indicator is more useful as comparsd
. to total agricultral outpu*-bscautq the effect of expansion
of ares on the totsl outpuifts enpinatad end one con comphe

. the productivity defined as output per hectars of nat sowmn

*l—area differs from reglion to region. Land being the scarce
 factor in Indlia, this indicator happsns to be an obvious
cholce. Incxsase in crop output per unit of land is an
important indicator of development in agricultural saatag.
In the present study the following 18 crops nomely Rice,
Vheat, Barley, Jowsy, Bijri, Malze, Ragi, Oram, Juﬁ, Suges
cane, chillios, pntata*gt. cotion, groundnut, Sesamum
rape and musteyd, castor and tabacco have been considered
The autput per hectare 13'§i§xaused on money terms at¢
constant prices. 7To arrive at s total output figure and
production per unit of land one must use price for the
agoragstion purpose as 1t is not advisahle to add the phy-
sical production of different crops. So tha total physical
. output is converted into money.value by taking price(ferm
harvest prices) and then the output per unit of land in

3. Proceeding of sysmposium of "Reglonsl imbalances and
and Economic development® published in nggggJ%gg%palg
of Agricultrual Economics Vol.XXIX, No.} June 1977,
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money temms have besn calculated for each district. So the
difficulties of agfregation of different crops has been

.. eliminated, This method with all its linfition has been

. widely used?

As has alrsady mentioned in the firs{ chapter the time
. periods cosidered are 3 years of 60's(1963-656) and 3 years
of 80'w (1977-80), The productivity is measured in value
torms por unit of net sown area. The value of output for each
~digtzict has been arrlved’at by multiplylng the output of
- eoch of the ebove mentioned 18 crops in 60's and 80's by
- respoctive triennium average of state faxm hazvest ﬁuénézghr
‘4prevail£ng in 1977=80. Since the ahﬁﬁu of the totol cropped
- area covered by these 18 crops wap different in each district,
- the_yalu- of the 18 crops outpu*‘wac inflated to get the total

| output correspending to 100 percent af the cropped ares in

' order to compare the districts. The value of output arrived

© at was then divided by net cown sres of each of the district
»‘ftg,glva praduttivity ficures. The underlying sasumption in
vf'thls method 1s thet the productivity per hecatre on the ares
:“not covered by 18 crops squals the everage productivity of the|s
CTOpPS,

A, Bhells(G.Ss) 8nd Ale §EI?.K¢) Pctformance of Indian agrie
culture, A district se ttudy 1979
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- Rainfall

The invirormentsl fsctors exercise its influence through
varistions in rellef, soil, Climatic conditions like rainfall
and temperature, é;ch clecents of natural environment affects
the growth of the ¢rop output in its own way. In the present
analysis mean annual rainfall sre taken to capture the effects
due to envirommental factoss.

*“Indian sgriculture is charactericed by gamble in the
monsoon®, Indian agriculture is very much dependent on timely
gccurance of monsson rain and the proper distribution of
rainfall during the reining season., Hence rainfall is the
- most important factor thet sffect plant growth and crop pro=
duction. Rainfall being & crucisal va:iablef there are many
studies which relatef'it with ppdductivity. In this study
the mean annusl rainfall has been coneldered 2 proper variee
blag. The hypathesis is that ralnfall has a positive reletion
with productivity,

Izxigations

Infrastructure plays an important role in Bgricuitural
developrent. Irrigstion is the most lmportant factor asmongst
these. Intreduction of irrication in new areas is also a
> verf importent ﬁtbhnclogtcal change now recognised as the
cruetsl fector in Indien agriculture. Even fertilizers and
‘=hmpwoved seed cannot give fail results unless there—ore
acsured irrigetion facilities ere availsble.
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Irrigetion plays an important role in the agricultural
dovelopment which helps in incressing the output by incre
N asing the yield level. The importance of lrzrigstion in
- - agricultural aactax‘;réyeat because of its dependence on b
[tha rain fell, So irrigetion is the most crucial input in
tha adoption of new farm technology and hence in detemine
ing the lavel of productivity. It not only contributes
directly to higher yields but also expands the pcsnibilitﬁ*
@8 for the usé of modern inputs such as fertilizers and
 HYV seeds. S.K.R80 hes painttdfif that irrigation ﬁas
_becéﬁo like & tochnological cothxaint in Indien aqgricule
ture and once this in'runovad the farmey tends to apply the
“inputs camplementory to recular watering and adopt the
cropping pattern that brings the high ylcld?
| thile studying the effect of Sfrrigation that factors
which Bfftﬂtf 8 span of ell the components elements{eres,

. é
vield, cropping pattern etc) of output growth Lle irrigation
It aiso helps in sxtending tho ¢ross cropped ared by waking

11 poselible to use the same land more intensively or zai:-
sihg the intensity of cropping. The use of other inputs
1ike fertiiizer and improved seeds can be utilizod which are

nore ¢rucisl for the increase in agricultural procuctivity

6§;K.§io:“fntxanradfbnaf variations in Agricultursl growth
1952«953 to 1964+65, A tentative aralyeis in relation ¢o
irrigation Economic and Political Weekly July,7,p.1337

7.8.5. Minhas and A.Vsigyanethan: In resdings in agricul tural
developrent,Ed, by Permit Chaudury,p.13¢7
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if there is & supply of assured Sirrigation. 5o irrigation
leads to incressed output in various wayst (a) Through
enhancing ylelds from regular watering (b) Through change

in crop=pattern in favour of high yielding crops (¢) by
allowing multiple cropping. Thus éonaldcrlng the inportance
of irrigation, thres indicators nemely (i) irrigetion Base
(18) Irrigation use (1ii) intensity of irrigation have been
chosen. Besides this a considerabls importance hﬁa been given
to the different scurces of irrigation in Gujaxat. The follow
wing three indicators have been chosen to get an ides about
 the assured supply of water for the agricultural develop=
ment{i) Porcentage of canal irrigated area to the net area
irrigated (i1) Percentage of well(including tube well) irrie
gated srea to net area irrigated (111) proportion of area
irrigated by tanks to the net area irrigsted. 5o difference
in irrigation levels of idfferent area should explain sige
nificantly the inter-regional differences in productivity

1ev01t7.

3. Taghnolooical factoras

The technological factors influence the pace of agricultural
growth and it includes these measures which improve the
agricultural rpduction and procductivity. Tochnologics)
changes in Indian agricultural means increase of productie
vity by the adoption of famming techniques developesd through

7. C+H. Hanumantha Réo, » Téchﬁolog&@ax changes and distri
bution of Gains in Indian agriculture® The Mescmillien
company of India Limited, 1970
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research, Use of fertilizer, pesticide, improved seeds and
improved implements are example of such technlques. In this
study fertiliser and mechanisestion are taken ue technological
inputs,

Eexsilizera
The increasing use of fertilizers could be one of the
factors responsible for the increasing yleld instability.
Unfﬁj{of fertilisers is treated as 2 land augmonté NNO-
vation and represents the increasing case with which capital
can be sugiitutcd for land es well as for lsbour. Expendis-
ture in modc:n inputs like fertilizers can be expacted to
be greater under ueauiﬁzaatlon of high profitability and
relative certainity of the yields. That is why f@rtilizers
wbeing used heavily in those reglons where water supply is
assured throughout the year,

- Fam mechanisation in Indian agriculture ie of recent
ordgin. I% was more pronounced }n 1966 at the time of
greenn revolution, Mechanisation in Indian egriculture in~
cludes tractors, power tiller and powey thresher stc. Ve have
slso taken into consideration to arrive st & mechanisation
index. Although these inputs to provide assured irrigation

» has been considered in the irrigstion variable, the mecha=
nisation has been considerxed as one of the factors to proe
mote improvement to basic prductive reistionship in agricule
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. tUROM%hQrtby productivity. In Indis the need for mecha-
fnizn%tou has besn suggested for two reasons. Firstly to
promote the production efBiciency and secondly to fiilaup
the gap of our powsr recuirements. In the sphere of agri~
cultural development mechanical innovations plays an importe
ant role side Dy side bio~chemicel innovations{Chemicel
fertilisers, paaticidogﬂﬂvv seeds). Blochemical innovattion
are generally labour absorbing, land savings and neutta&i

to scale of operation where as mechanical innovations

are labour displecing snd blassd to scale. Again, while
biowchemical innovations call for a high dose of working
capital, mechanical innovations need substantial cepitsl
investment., The introduction of this 1nneva££on has changed
both quantun and composition of farm capital, on the one
hand, ond on the other increased the capital intensity

of agricultural production in ganetnfb

Mechenisation influences the cropping pattern and
helps in increasing crop intensity bathtig-uhich increase
Sodil and iaboux‘productivxty. For exsmple, assured supply
of water made through water 1ifting pumpets, encourages

e OIS

8s G.K.Chadha, * Farm style and ﬁroductivity gqgnaited’
. Some notes from recent experience of

Punjab= Economic and Political Weekly
Vol XIIX, No 39,S5eptember 30,1978,page 87
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the cultivation of the cormercisl crops and helps in
taking double crop. The present study considers oil
engine, electrical pumps and tractors to represent mechoe
nisotion, as complete date sre available only for thase
three. These three impletents are put together and expressed
in an index colled mechanisation index. The mechanisation
index is worked out by using the division by mean method.
Firstly the data of thess implements were standadardie
sed by a.,&’zxaan the oll engines, electrical pumsets and
tractors £ 1000 hectares of grselr cropped sres for each
districts. Then the propoxrtion of standard value %0 the
nean for each implement was found cut. By adding the
proportion of these thiee typos of implements avislable
in a particular district, the mechanizotlon indox wes
obtained, (See appomdix 11 amd 12)

Cxopoing Intensity

Intensity of cropping is green cCropped ares i.e
ares under all the crops divided by net sown ares. In
other words the differsnce between the actusl area planted
i.¢ groses cropped ares 8nd the net opsrated ares is a
measure of cropping intensity or multiple cropping, The
residual variation in grass cropped area after accounting
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for the wvariation in operated ares cién be attributed <o

the factors contxibutgigfgc eropping intensity as for

. exemple, irrigetion type ox quality of ixrigation and the
varistions relsted with HYV technology. There may be

areas in which tractorization hes a limited role %o play

in promoting higher cropping 1nten§itva In these area

high ylelding varieties and irrication wiitk be the real

explanatian fo: rising level of multiple cropping

So cropping intensity is also a factor responaible for

differentials in sgricultural productivity.

Mgthdodolgays
f¢ The growth rate of agricultural output sree under
crops and productivity has been worked out by the

. method %o find out the compound growth rates This has
| been calculated with the help of equation Y I X(1+g)"

‘Here Y stands for current yesr indexes, 'x stands for
base year indicyc/b'atanda for compound ennual growth
rote and 'n stands for number of years.
2« Cross claspificatiion leboitr form and composit indics
 have been followed in order to indentify the levels of
development by each district in Guiarat, |



3. A Decomposition of growth of Agricultural output

| has been carried out to indentity the components
responsible for it. The diffsrent comionent which
have been considered here sxe ares, yield, cropping
pattern and interaction,

4, To analyse the varietions in agricultural productivity
in Gujarat, the regression technigues along with the
usual tests of significance had been uséds The mean

coefficlient of variation will be used to interpret the

rogiohal variation in acricultural productivity.
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In this chapter an attempt is being made to study
the spatial and temporal variations in the levels and growth
of agriculture in state of Gujarst. These variations are
studied by comparing districtwise productivity at two time
peridds 1963=66 and 1977+80., Also the growth pattern between
these two pdriodn is studied the levels of agricultural pro-
ductivity have been defined as value of cutput per hectare.
The factors that have been assoclated with productivity levels
have slso been anslysed in detail for both the time period>
-vihile i;;zgéfthu growth of agriculture among the districts of

Gujarat the important changes in the cropping pattern have
also been studied.

Here the main sim is to examine the inter-district varia-
tione in agricultural productivity defined as ptotal output
in value texrms per unit of net sown area., After identifying
the high and low productivity districts in Gujarat an attempt
is made to analyse the inter—=district variatione in productie
vity., Also growth pettern in area and productlviﬁy is studied
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botween the two time period 1963-66 to 1977-80., Here also

the applied concreats statistical measures like cocffiaiant

of variations is used to see whether inter district variations
in productivity leveles have tended to narrow down owrthe
past two decades or nét. The districts have been classifled
into three groups accardihq to the levels of productivity

per hectare of net sown aresa, low(less than B 1000), Medium
(™ 1000=1500) and high ¢b 1550 and sbove) |

The foilowing-tuble shows the position of esch district
according to the level of proddctivity in thwse groups.
Iable 4.1.1
Spatial distribution of district:by level of land
productivity per net sown area

o 1983-L06 “ 197184

Productivity level category District No. Name of .
| of dist District

o SRR o bSbT el - N
Abovedt 550 High Ahmedabad 8 Bu,‘_“h
| Brosch: Bul~ Candhinagar 4,
ozr, Kadro Kaira,Mehsana
Sabarkantts Surat,Amereld
Surat, Bhavnagar,Jam
Junajazh a:g::zlinaqath
F00=1550 Medium Gandhinagar
- Hehsans,Pen 8 Banskantts, Ba
channhai, roada,Sanys, 6
Anmexzli,Bhav~ Panchmaha
nagar,Jarnagar Sabarksntta
Surendranagasy Kutch
Less than 900 Low Banskanth
' g:n;kanth. 3 ﬁiﬁiggbad 3
teh Surendganagar

Sangs
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The table reveals thot in the initial time period there
“were thiee destricts shouing the lowest productivity, On

the other extreme thers are eight district i.e Ahmedabad,

| Buroda,‘ Broach, Junajarh, Sabarkantta, Surat, Bulsayr and
mtra%l in the high productivity group as they were

more than & 1530 per hectare. The remaining eight districts
fall in the medium group. But in 1977-80 one finds that
becsuse of differentisl growth thcre 1s & shift to the group
- category of the districts. One finds that still there sre
 three districts in the low productivity group but thw ares
m;w Broach, Ahmedabad and Surendrafisgar. Esrlier two of them
‘were in the higest productivity range i.e abow‘ B 1530 per
hectare.  The district of Surendranagar was mwiddle productivity
;.‘dittricts. Vhereas the districts which were losing the ioweet
productivity in the firet per_!od/ have moved in to f?}g second |
group i.¢ they haove become the middle productivity districts.
The folloving toble Ggives the ein: plcture of the inter-
district variations in productivity level b;twein the distyl-
cte of Gujarat,

| ‘Table 4.1.2

Itenms : 1963=66 19771-80
Range , ' . 16%0+06 2369+014
Mean 1514~43 17150
8.D 43157 TE 742

- Coefficient of variation 29-82 44~ 14
(1) Above mean 10 8

(41) Rolow means 9 10
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In 196366 land productivity for the state as a uhole
was B 1515/pexr hectaye and as many as B districts showed

productivity below the state's avc:égt,' Th@ productivity
* varied from b 819 for fichskantfa to B 2522 for Berods. The
" dispazity of\ag:icul(hrai in terms of coefficients of
varistions 1s 2982 percent as ravealed from the sbove table.
" As compared to esrlier period the inter-district variations
in productivity levels are found to be quite high in 1977-8)
The productivity per hectare net sown srea varies between
' 997 for hangss to B 2948 for Jusgarh. The coefficent of
":yarzationa of ogricultural productivity hes increszzed and
4t stood at 44.14 percent in 197780, This shows thot the
disparity in terme of productivity per net sowm ares has
" tended to incresse in the districts of Gujarat. From the
above an#lycis we can conclude thats
" {q) Elght districts vilch were in ghigh productsvity group
in 1963+66 we characterised by high levols of irrigation use
and high levels of consumption of fertillicer(Sce sppendix 4)
All these districts are situated in the coastsl area of
Gujar&ts Sources of irrigation through cansls and wells by
those districts are sise héﬁh(ﬁee sppendix 5). In 1977-80
* the coastal districts of Junajsrh, Rajkot, Amercii, Jagﬁﬁzgﬁjh
and Surat have shown very high productivity level. The
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notable fa?tutc is that the district of Ahmedabad which had
‘@ vary high productivity in 1963-66 came down to low producti=-
vity in 1977-80 group. The same thing happened in case of
Baroda from high to medium productivity group. Inspite of
411 the input consumption(fertilizer, irrigaticnaiﬁ:;nrcus
of irrigation, medhaniceal inputs) by these two districts,
the productivity has gone down during this period. This
low productivity is due to the severe foods and drought
effocted by these stotes during 197780 (b) the medium pro-
ductivity districts also consume more fertiliser, mochanical
inputs and levels of irrigation which are above state averxage.
{c) Low productivity districts are characterised by low level
of consumption of fertilizer, low level of irrigation base
and low level of rainfall, The cropping pattern in these
districts s characte:iltd by high viue crops like sugar-
cane, tabacco and groundnuts.

We have so far exapined the inter-district differentials
in productivity level in Gujarat, At this stage it would
be meaningful to consclidate the pleture amé::anq in each
-ihme'por;nd considered by us. Table 4.1.3 recoputalate;the
broad pieture. It gives a clear picture about the districts
£ 4hese have remdined constant, improved and declined. It
would be more clesr by the help of transition matrix showing
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the mobility of districts on the basis of productivity levsl
in Gujarat(see sppendie No.6)

Crosg-

So far we have studied the inter~district varistions
in agricultursl productivity in Cujarat and regionclised the
gconomy of the state by levels of productivity. Here an atten-
pt has been made to study the growth rate among districts
having different productivity levels. In order to obtain
2 combined frequency distribution of productivity levels and
growth rates, we have cross~classified the districts accer-
ding to their productivity levels and growth rates. Tvo
¢ross-classified tables have been prepered, one sach for
| 1963-66 end 1972+80. Anslysis have been made with the help
| of already explaine& three-fold classfication of producti-
i vity levels, Ié terms of growth rate, the following four
~ fold classificetions have bsen adopted.

ﬂ Annual growth rate exceeding 3 per cent = High growth
districts ‘
Annusl growth rate ranging between(t,%-3.0) percnet
medium growth dint:iétaﬁ
Y Annusk growth ranging to 1.5 percent w low growth district’
» Annual growth below 0 percnet = Negative growth district-



Table 4 1;4 shows the districts with high, nedium, low
and negative growth ra es and their productivity levsli.
There axe six dlstricts showing deceleration in producti-
vity between 19563-66 and 1977-80 and only 13 districts with
8 positive growth rate of which B show a qrwth rate above
3 psrcent per annus and the remaining eight below 3 percsnt
per anhuln, The districts with growth rate above 3 percent,
are Janagazh, Jamnagar, Bhavnagar ahd Banskanths. As has
been slready observed in 60's there are three districts
having low productivity level i.e¢ less than B 900 per hectare
and another 8 hed medium productivity. The remaining 8 had
a high producitivity level. The disaggregation of these
districts in texms of thelr growth rates gives the following
- pletures, HNow looking at productivity levels encd rate of

growth simultancously, one finds that oGt of the 3 low
o productivity dutrlch. 2 districts show & low growth rate
(0=1.5 percnet) per annum snd one district{Benaskantha)
“shows & growth rate more then 3,0 per cent per anmm,
Duzing this period hiu was no negative growth rate district
in the low productivity group. However, two of the sight
mediun productivity districts and four of the elight high
productivity districts experienced & negstive growth rate
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Crooc=glasificotion of districte by 1963«66 Productivity lovel end
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during 60's and 80's. The other three medium productivity

districts(Gandhinagar, Anereli, Rajkot) grew at a rats

between 1.5 and 3,0 percent and the remaining thres diste

ricts {(Meshsars, Bhavnagax, Jamnagar) had a. high growth rate

of about 3.0 percent per shnum., As compared with low

ievel districts, the perforzance of acdium ones were boetter.

1f one locks at the growth pattern of B high productivity

districts during this perlod, one finds that Junagsrh district

is the only one having a kglh zate of growth above B percent.
To sum=up during this period 6 districts have experienced

e deceleration in their productivity levels. It is surprie

sing that the proportion of districts with regative rate

of growth was high in case of high and medium level éf pro«

ductivity districts , whereas low productivity dlstricts

seem to have showh reistively good performance. Out of

3 districts one district:(Bansskantts) has oxperienced a

high growth rate: of above 2 pcrc&nt;:l anpum

In table 4,1.9 the districts have been reclsssified
according to 1977-80 productivity levels and 1963«66 to 1977-
80 growth rates. There are thirtesn districts whkch have
shown positive growth rate of which five districts in high
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~o-

growth rate category; five districts in medium growth
rate category &nd remainign three asre In low growth sate
category. 5ix districts have shown & regative growth in
their productivity,

By looking at the cross classificaotlion one Comeiacross
1nteraatiug.:u:u1ta that all three low productivity districts
according to 197780 level are the districts which have |
expericnced negative growth over the yesr 1963-66 to 1977«80 -
There are six medium productivity districts and three of them
are the nogatively growing districts, two have grown at a

‘medium growth rate of 0 to 1.5 ptrcgntpthc sinth district is
Banukanttaf;:i grown at 8 rate above 3.0 percent. However,
non of the ten high productivity districts has experienced
negative growth rate ””ﬁ‘ﬁ?ly ohe growing at & yate of
0~1.5 percent, ‘h- five at & rate of 1.5 to 3,0 percant
The remaining form h!qh productivity districts i,e Mehsana,
Bhavnagar, Jemnagar and Junagazh have besn growinq at & high

w‘:atc above 3.0 perxcent,

The lovels and growth of productivity is very much
Y depefidpnt on the g2ling in yield of the different crops.
Hers 1t is intended to trace this pattern with average
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vields defined as the total agricultural output per un-
it of qrace croppod area covered by these 18 crops.

As already explained the total value of sgricul twral
 output during both sixties snd seventies have been obtained
by calculating the value of the 18 crops at constant state

average farm harvest prices for 1977-80(ses appendix 7).
-During this pericd the total agricultursl outpu* ofthe
state frew at a compound growth rate of 0.58 percent perx
anrmm{see appendix 8). The gross cropped ayea under 48
crops decreased from 8,688,168 hectasre to 8,307,932 hectare
- 48 at an annual compund rate 0f-0,28 percent. But the totsl
gross cropped ares has ahown an increase st the rate of
0.32 pcrcant. So one can infer thnﬁ<?;kieft out crops
have become more important over the two perlods.
Although yield per hectare incressed at a rate of (.56
percent from fs 1437 to B 161q/ﬁ&ctart, however the labour
. proguctlvitv has decreased at an alazming rate of-6,36
percent, This shows that the growth of agriculture in
Gujarat hag not kept pace with the populotion growth and
" the situation had detar%?%ad over the two decades. Inspite
of the fact that the net sown area has decresased there 1is
a parked incressed tnkugrieulturul output, This increase
in output is because of the improvement in productivity and
intensity of cropping., At the district level, agriculturel



29

output has registered an incresse in all the districts

" except six districts namely Ahmedsbad, Barods, Broach,
Panchmahalj. Sabarkantha and Surendranagar. Needless to
gay that the major contribution to the increase in oute
put was made by those districts where there has been

_ increase in net sown sres l.e Bansksntha, Keira, Mehsarp,

Amerell, Bhavnagar, Jemnagsr, Janaﬁaxh and Reajkot.

: In general, in all the districts of Gujarat where
"; agricultursl output hes registeresd s positive gxawth.
output incresses are ascocisted vith increase in ylelds and
net vith the incresse in ares. For exsmple the district
of Mehsansg, which has experienced 2 prominant incresse’
in output has shown & negative growth in gross cropped
ares. This is cleerly indicated by the highest growth
rate of land ylield(4.18) percent in Mensana district due
to increase m yield from b 1408/hectars to b 2467/bactau
{see appandt:) In case of district Broach, even if it
shows & posltive growth rate of 0,2% percent in gross
 cropped sres, the output growth is negetivef~7.52 percent)
due to high negative qxowth rate in land yleld by =7,36

pexrcent,

In order £ know the levels of agriculturel develop=
nent in Guiarat, the spetiasl variations in yleld and use
of modern inputs have bctn taken into account for both the
time period.
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The sversge yield of the state in 1963-66 comes to .
be MM 437/only and the spatial varistions are noticee S;Q.MXM” %
Out of the 19 dietricts of Gujarat,8 districts viz,

Ahmedabad, Beroda, Broach, Bulser,Ssbarksntha, Surat,
Gunajash, Rajkot have recorded average yleld above the
stote aversge. These districts account for the 43.18
percent of the not sown area of the state, 93.26 pezxcent
of the totsl stste agricultural out put. |

The districts having yield lovel above B1500/hectore
have been designoted as high yleld districts,thoss which
have yield Levele,between b 1000=% 1,500 &3 mediun yield
dlstricts and those with yleld less than & 1,000 as low
vio).d";tzicut As per yield is concernsd, the districts of
Gujarat categorised as below,

n Toble 4 . 31.1

Yield lavel and districts in each catagory 196366
Range Category Districts
Above B 1,500 high Atmedabed, Bulsar,

Kairs, Sabarkantha,
Surat, Junagarh, Rajkot

Berods, Broach

s 1,000~ 1,5000 Mediue Gandninagar, Mehsana
Panchmahal, Amerell
Bhavnagar, Jamnagay
Surendranagay

. Bolow & 1,000 Low Banskantits, Dangs,Kutch
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The above table shows that during 60's most of the
districts are concentrated in the catsgory high and medium
vield level categgry. These districts show high yield rate
due to high input consumptic' of Gujarat during this period
In the district of Barcda, the percentages of net sown area
to total erea(69,37 percent) consucption of firetilizer
per 1000 hectare of gross cropped aroé.(8.46 metric tons
the proportion of area under ron food grains(61.41 porcent)
and mechonisation index sll ore above state average. On
the other hand intensity of cropping(102.92 percent), per-
centage of gross: Arrigated area to gross croppad acea
(9.10 percent) are below state avarage. The notable feature
here is thet the srea irrigated more than once is completely
absence as the Intensity of irrigation remains jut§%790
percent, The dlistrict of Bro&ch possosses 8 very percentage
- of net sown area to totel sres(99.00) pexcentagu.'\ﬁxcst
 irrigated ares to gross cropped sres is only 3.88 percent
- with 100,44 percent of intensity of c¢ropping which &8s quite
low, The mechanisation index is as low as 1,81 percent of
this district. But these unfavourasble conditions have
been overcome by the indicators vix, consumption of fertilie
tors which 1s 3,85 metric tons per 1000 hectares of G.C.A
(the corresponding figure for the state s 3.57 metric tons
poxr 1000 hactares of G.C.A) and a fantaetic high ﬁi&cg@’?&f)

o of area under non~-food grains to grewscropped
area 64,82 pexcent{the state average is only 49.7% percent).
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In general practice the xesponse to fertiliser to & grest
extent, depends on the sssuzed supply of water and assured
frricetion facilities would grestly prompt the farmer in
sdopting fertilizer practice, But these two districts are
rarked with high consumption of fertilisers with insignifie-
cant irrigation. This is <ue to faet that these two distri-
cts receive plenty of rainfall(sverage snnusl rainfall in
the year 1963«66 sre 6868,7 mm and 87%.mm respectively) where
there is practically no need for irrigation. The sgricultursl
economy of these two districts are dominated by cotton.
Among the other districts viz, Almedabad, Bulsar, Kairs,
Sabarkantha, Surat, Junagarh, and Rajkot, Kairs has the
highest percentage of net sown ares to total ares(75.98
percentage) followed by Ahmedabad(7Tt.83%), Ssbsrkantha
(66.11%) Rajkot(66, 267}, Surat(60.88%), Balsar{56.10%)
Junagash(54.42%) which are above state average, The
intensity of cropping in these districts i.e¢ Kaira with
107.04 percent. Junagarh 108.91 percent, Balsay 109.60
parcent, Sabarkanth 106.94 is above the average of the
state(19.03) while the intensity of cropping in Ahmedabad
Surst, Rjakot is below the state averasgs proportion of

gross area irrigated is highest in Junagarh(15.67 percent)
followed by Sabarkantta(12.22 percent), Ahmedebad(10.07
percent) is above the state average(9.02 percent), The
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proportion ofross irrigeted ares to gross cropped ares
is much below the sverages of the state and in the district

" of Balear, Surst and Rejkot, Jgnhagarh is the only district

- where intensity of irrigation(119.64 pexcent) 1o very hich

;ébavn'the state average{103.24 percent). The intens)ty

of irrxigation is not so hioh in Ahmedsbad(101.74 pexrcent)

Bolsar{100 percent) Kairs{100.10 percent Ssbarkantta(100

‘pgtcent), Kaira occuples first position in the consumption

'Ql fertilizer per 1000 hectares of gross cropped area
(10,37 metric tones) followsd by Surat(8.49 metric tons)
Janarqarh(6.,07 metric tons). Ratkot(5,51 metric tons)
Armedabad(2.59 metric tons) and ssbernanta(1.06 metric
ﬁons)»ﬁeghahxeation an agriculturs is quite high in Kaira

with an index of (5.69) which is much ebove the state

. average{3.00). The district of Surat with an index of

(3.68)The district of Ssmmager with an index of{5.66)
~ Baler with(4,57) and Rajkot with(4.83) also enjoy position

and above the state average. On the other hand, Ahmedabad

L .;and Ssbarkantta sre marked with & low mchenisatt&n index

of (2.6%) snd (2.72) respectively. Among these seven

1 ~districts, Ahmedabad, Sabarkantis, Surat, Junagarh and
‘Rajkot have a higher prosorition of ares under nonefood
‘grains to gross cropped ares with 51,29 percent,, <¢.2%

percent, 70.,4%7. and 66.37 respectively(all sbove stete
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average) except Bulsay, Surat and Kairs.
The districts of Gandhinagar, Mehsan, Panchamahals
. lmerell, Bhavnagar, Jamnegsr and Surendrsnagar fall in the
- category of medium yleld rate ranging from & 1,000-ht,500”
s 8l ANELLY Of Sxopping, in Mehagne(109:12 pepcent) v el
;Anurnli(iatliﬂ percet), Bhavnagar{102.83 percent) Jamnagar
(103,51 porccnt)dizmbeXow state average. It is surprising
that Panchamshal with such a medium yield rates is mekrked
with the highest intensity of cropping in the state, ..
much higher thali state average Likewise, the pexcentage
of gross irrtgaied sres is quite high in Meghsans while the
districts belonging to same category have a low percentage
of gross Llrricated area to gross cropped sred, i.¢ Gondhie
nagar, 11,39 percent, Panchmahal,2.26 percent, Amerell
7.00 percent, Bhnvunagc; 9.30 percent, Jannagaf 676 pere
cent, Surendra nagar 4.68 percent. Irrigetion intesity
-fis very low in all the districts except surendranagar .
The irrigation intensity is low in déstricts of Gandhinager
1oo‘ptrcont. Mehsana 100;86 percent, Panchmshel 100 percent
.Amirali 100,94 percent Bhavnagr 101,23 percent, Junagarh
”102+43,5urendranagar has recorded an itnesity of index
tt lowigntibe of 106,84 percent. Mechanisation index s
low in the districts of Mehssna (2.86), Panchemshal(0.41)
Bhavnaéartzoé4). Surerdrnagar (1.38) whereas Gandhinagar
Anereli, Jamnager recorded a hiqh'ueéhanisatlan index of
6.69;'3;44; 3.06 respectively which is much sbove the
;tatn'avcraq..» The consumption of fertilizer of these
+ districts .15, also much below the state average except
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" Amereli. In caze of propo3stion of ares under nonafood'
grains to gross cropped sres, Amereli, Bhavnagar, Jamnagar

~ .and Surendzanager fell well with 60,82 percent, 51.42
- percent, 57,90 percent and 39.86 percent respesctively,

", Though these four districts posses: & hgh propofStion of
ares under nonwfood qrains, due to the poor application of

‘ 1 :other important inputs they +€nd to occupy the cetegory of
. medium yield level.

Yield levaly

. Banskantha, Dangs, Kutch have recorded & very low

_ level of agricultural development during the period 196366

. pecupying the category of low yleld level. Thes appiication

. of inputs 1S also quite low in these three districts.
‘Banskantha occupies & place above state average with respect

%o percentage of net sown sres to total ares, The intensity
- of ixxigation in the district of Kuteh is 112.42 percent

-~ which is above the state sverage. In all other aspects

. these three districts otcupy positions below the state

average. Thus these three districts of Gujarat are character~

1sod as the low yield districts znd low input consuming

districts during this period of 1963,66,

Levels of Agrieu&tural development 1977-80

{ see Appimdix IQ
"The yield level of Gujsrat is B 161q&during this period °

'f;'OUt of 19 districts, 9 districts namely Balsar, Kairs,

. Mehsana, Surat, Mereli, Bhavnagar, Jamnagsr, Junagarh and
Rajkot stand above average yield of the state. The above

-+ Bverage \}ié&i dtsthcts account . ‘or 5141 percent of the
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net socwn ares of the state, 71.40 percent of the_tot‘l
state sgricultural output and consume 64,93 poxcﬁnt of the
totel fertilizexrs and employ 60.68 percent of the total
traeturgy 67,07 pexcent of the pumsets, 71.96 percent

of the total oll engines and account for 60.61 psrcent of
gross irrigated area. From these figure 1t is quite
evident that thers is 8 large concentration of inputs in
the hicgh yield districta. Consequently they atcount for

the larger proportion of output also.
« On the basg of yleld level the districts of Gujarat
‘fall into the following cetegories during this perlod:

Isble 4 I1.2

Range Category Districts
Above B 1,500 High Bhavnagar, Jemnagar, Rajkot

Bulsay, Kairs, Mehsane,

R 1,000« Medium Bansusntha, Gandhinagar

Belowd 1,000 Low Atmedabad, Broach, Dangs
Panchmahals, Kutch, Surendra

nager
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1f we compare ylield levei of 1377-80 all the districts
have shown progress except Atmedabad, Baroda, Sroach,
Penchmahalse, Ssbarkantha and Surendranagar with :!spéct to
yield level. THe districts of Baroda has stepped backward
from high yield category to low. Similerly the districts
of Broach hos gone down from high yleld level to low., The
districts of Ahmedabad and Sabarxiéanths have lost their
- position from high level of yelld cotegory to low. The
'f district of Surendrahacgar moved from Mediuvm level to low
yield level. All other districts have shown progressj

During this period-, the districts of Junegarh and
Surat occupy the dominant position with hi vield yate

" (For deresla te appendix |

4.0 B 2098 end B 2045 rumctivnlvh In thtu dlstricts the
- percentage of net sown arem to total ares are 51,29 percent
pezcent snd 57,67 percent respectively which are above
~ state average. In the districts of Junagarh, the pro-
position of gross irrigated axea to gross cropped ares
is quite low(only 15,42 percent) The mechinisation index
s only 5.30 which is much sbove the state average. The
consumption of fertilizer pexr 1000 hectars of gross cropped
ares is 24,567 percent whgih is below state avorags. A
high propoyftion of area undsr nonefood grains to gross
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cropped area(30.67 percent) is well shead the state average
as & rosult of which is shown 8 very high level of yleld
rate. Secondly Surst heving a high proposition of net
sown to gross irrigated orea(28.23%), lsrge consumption
of fertilizers{94,27) retric tons pexr 100 hecteres of
gross cropped aree), high machenisation indau'a.GQ, and
low proposition of area undexr non food grains(15.35 per
cent), it has attiineé 2 poaition sbcve state average.

The percentage of net sown ares is shove siste average in
Bulsar(57,0%%, Kelira(74.19 pexcent) Mzhsana(76. 7opercent)
Amereli{73.09 percent). The district of Balsay, Kaira,
and Mehsaps are also marked with high intonsity of cropping
1,0 110,57 percent, 112,89 percent, 127,35 percent res-

- pectively. MNeohsans s the first district with high intenw
sity of cropping 127.35 percent. In case of Amereli,

the intensity of c¢ropping below tic state aversge L.e.
104,60 percent. These {hreo districts arv also marked
with inteneity of irrication above stste average. The
districts of Kairs and Mehsana aye mazked with hich
percentage of gross lrrigsted sraa to gross cropped area
L.¢ 40,62 percent and 38.24 percent raspactively., Whereas
in the districts of Mehnana, the other inputs 1,0 ferti-
lizer consumption and mechanization ingiugs arxe not high.
In the districts of Kairs, due to high proportion of gross
irrigated area, the mechanisation(4,73) and consumption
of fortilizer(38.83 metric tons per 1000 hectare of G.C.A
are also remarkably high. On the otherhand the proportion
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o of ares under nonefood groins{only 22.19 percent) is

- balow the state avortgt. In cese of Bukar andritexeli,
. low percentage of groes irrigeted ares 1s compensated

" with high mechenisation index. The consumption of fertie

f liacgin cose of Amereli(44,07 metric tons per 1000 gross
. cropped area) vhere as in case of Bulsar Lt 1s quite
".1ow(2?‘2o metric tons per 1000 hectéres of ¢ross arca) Some
~ of these are compensated with high proportion of axes under
. nonefood grains to gross cropped ares, as & result of which
" the yleld rate is high.

| The othéhilgh yield districts &re Bhavnsgar, Jamnsgaz
and Rajkot, Rajkot surpssses the other districts of
Gujarst in the consumption of fertilisers per 1000 hectarse
~§f'groas cropped ares(63.,20 metric tons) and high proportion
" of ares under non food-graine(31.36 percent). In mechanise
Aétian 1nd¢x'it occupies the 4th place in the district.
The intensity of irrzqati$$j06.68 pexcent), the cropping
~ intensity(108,%1 percent), the gross lxriceted area to
grosss croppsd avea (18.14 percent), are all below the
state average. Jamanagar is the first district which
 occuples flrst place in the Ltensity of frrigation(138.49
percent) in Gujarat. It is associated with consumption of
’fertilizor(dz.oa metric tons per thousand hectares of ¢ross
cropped area).The axea under non food crains(31,34 percent)
and net sown area(58,09 pufccnt). <.} are above state
~ average. In spite of these Bigh inputs ik:i scecclated with
| low gross irrigated area (16,50 percent) and meschanisation
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626 % 4 med sewm avea is @dduated wilk Lu‘gh
toaunption 9 lreyHUZesr

index(2,68), Bhavnagsr with (353 metric tons per 1000
hectares of gross cyopped 8rea) and mechanisstion in
agriculture.. is much below the stat‘??m¥;e proportion of
gross irrigated ares to gross cropped aroa(j4.ﬁo)£s not
very high and 1e below the state average(19,61)percent,
as @ zas#lt of which the ¢ropping intensity as low as
107.84 percent,

Banskantha, Berode, Gondhinagar, Saberkanthe fall
in the c¢otegory of medlum yleld level category. In
Bangckentha district, the intensity of irrigation{10%.72
percent) consumption of fertilizer pexr 1000 hectare of
gross cropped area(9,47 metric tons) mechanisation index
(2.03), proportion of area under non food graine(15.9%
pexcent), all are below the state average. The intensity
of cropping(117.23 percent) gross irrigated area(21.58
percent) snd net sown ares{67.52 percent) are Abovu state
average. Likewise the disteict of Baroda{consumptio’of
fertiliser{43,80 metric tons nutrisnts per thousand hectare
gross cropped sres), and net sown area{69,28 percent)
in all other inputs, 1ts position is below the state
average., In thic district the propertion of arsea under
non food grains is just above the state level. Similaxly
_in casa of Gandhinagar except proportion of area under non
Efood orains(20.67 percent) all other inputs are abov' state
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level, Here 1t can be inferred that in case of Gujarat
the proposition of food grain occuples the dominat role
~in the inputs are above state average. But occuples low
vield cotegory dus to physioaraphic condition of the
district, |

Ahmedabad, Brosch, Dnags, Panchmshals, Kutch,
Surendranagar, f£all in the category of low yleld leval.
All these dietricts are characteristic by low level of
cropping intensity, low level of grose cropped area, Low
Jevel of fertiliser conswaption snd low level of mechani
gotion index, Kuteh is the only dist-ict where the net
sowl aree is below the state average 1.es 14,5 porcent.
The distgict of Ahmedabad having intenrity of cropping
(104,84 percent), gross irrigatad area(18.8% percent)
consunption of fertiliser{20.30 metric tons fhr 1000
hectares of qaross cropped ares) mechanisation index(2.97T)
proportion of area)mechanisstion index(2.97), proportion
of srea under non food qgrain{i8.26 percent) all are below
state average. Only intensity of frrigation(118.86 percent)

‘. and net sown aresa(67.22 percent) 4Fess above state avorage.

In case of Bra:cgﬁntqnsitv of cropping(100.78 percent)
oross irrigated area(9.38 percent), intensity of irrigation
102,28 percent) fertiliser consuxption{13.60 metklic tons
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per thousand hectoires of gro:e cropped erea) mechanisation
index(1.71), ares under non food groins(19.75 percent)

all are below state sverage., The district of Dangs occuples

& very low level in all the input use. In cose of panchmahal
except cropping intensity and net sown a:e8, 8ll &re below
average. These sre gross Cropped ares(6.72 percent),
intensity of irrigation(108.13 percent) fertiliser consumption
(11.97 metric tons per thousand gross cropped srer), mechanie
sation index(0.43 percent) and srea under hon food crops

(7.33 percent). In the dlstrict level of Kutch only intensity
of irrigation 126,66 percent above the ctate average. All
other inpute are below ttatézngirun¢xantgat $s the district
where except sred under non-food grsinsg sll othaer inputs
occupy very low position., In this district, zropping intone
eity(101.67 percent) gross irrigated sren(10.12 percent),
intensity of irrigetion(103,03 percent), consumption of
fertiliser(8.47 metric 2ons per thousand hacteres of gross
cropped ares and mechenisation index(1.4%), all are below

the state average. 50 we can say that all thoese Low level

of input are resuitod in low yield xate in those district.
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From the adove %vo tables it le clear thet the dlgw
parities in the yield rate hes increased cver thig peried
from 29-71 to 42,24, This implies that there might & wide
varistion in the levels of agriculturel development in
Gujarat, | |

gt{With respect ¢o 18 crops)

In this sector &n atiempt has been made to identify
~ the verletions in the growth rates of gross cropped orea,
value of output,.Y¥eld and betwesn two time periods 1963
66 and 197780 smong the districts of Gujarat. For the
state 28 & whole though the gross cropped cxta(unde: 18
crops) has shown a8 negative growth of =0.%28 percent per
. annum, the outpuf grew at s compound annusl rete of 0,58
percent and yleld rate at 0.85 percant per anmm, The
r labour productivity in very low in the slate whicha grew
Jijat'-ﬁﬂsé perzent per annum{see appendix 8)s A bpiter
~ $dea of the growth patisrn in agriculture ¢an be obtained
. by analysing the disirict wise growth rates.

In ganexal, though the grocs cropped sree of the state
. has shown 8 negative growth rate of «0.,28 percent per

- annuia, 11 digtricte of Gujarat nermely Banskentha, Broach,

-+ Balsar, Dengs, Keira,Amerell, Bhavnagar, Jamnagar, JUnsgarh



Kuteh, Rajkot, having positive growth rate in gross cropping
area 0.67 percent, 0,29 percent, 0.23 percent, 1.89 percent
057 percent, 0.19 paréunt. 0,26 pexcent, 0.18 percent
0.29 percent, 1.13 percent, 0,26 percent respectively.
In the remaining 8 districts there was a dicliine in the
gross cropped ares over this period of time and the declime
in quit§ siagnificant in the district of Ahmedabad, Surat
Surendranagar of Gujarat with=0.86 percent, 0.78 percent
+=1,40 percent respectivaly.

On the basiz of growth rates of gross c¢ropped avea the
districts of Gujarat are classified as followss

Reﬂgg Catagory District

Positvae growth

Above 1 perecent High Kutch, Dangs

QuBwl poreont Medium ganskantha,Kalra

O=0a8 porcent Low Exosch, Bulsar

Negative growth(tuw o) Aworelli, Bhavnags
’ Jamnegay,unagart

Rajkot

!
Kutch which shovs the highest rate of growth in gross
cropped arca due to extention of ares by arable lands The
another notable fessturew 1s that, during this period these
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area under cotton snd groundnut had increased from about
30 porcent in 63«86 to to B0 percent in 19780,

Growth of Qutougs

The fact ie¢ that 2ll the districts of Gujarat have
shown an upward tsen~d in the growth of sutput oxcept six
districts nemely Ahmedabad, Baroda, Brosch, Panchnahal,
Sabarkonths and Surendranagsr. These districts showing the
the negative growths are Ahmedabad{«%,20 percent), Baroda
(=5.70 percent), Broach(«7,52 percent) Pahchmahal{-2,18
pescent), Sabarkantha{=3.12 pexcent) Surendnagar{~&,13
parcent). The dlstricts of Gendhinngay, Mehasana, Surat
vhich have recorded negative growth In gross cropped area
sre oll morked with positive growth in outpul and this fact
definstely proves that productivity hod played the msjcyr
role in the growth of agriculturel esoncwy. 1In Sujarst
this poeriod s noted for incretse in sutput laxgﬁly on
secount of inereese in yield per hectares but not by the
incresse in eres. Though, in genersl, Guisret experionced
& positive growth rato of 0.58 pezcant per annum in the output
© $%11) the apatial verlaticons in the growih of output are vexy
mﬁch pronounsed, Jemnagar has rxecoxdsd the highest growth
with an anpual compound growth rate of 4,30 percent and holds
the first rank in the Qrowth cof output, followed by Banaskanths
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' 4,26 percent and Mehsane 3,57 percent and Junefarh 3.98 per-
~ cent, Mehsans has actusily sxperienced a detiine in gross
 ~¢:¢¢¢&¢ dres, Surat has shown & remarkable growth of outw
»;put 1nadxe of & negative growth rate of ~0.78 percent in
the grose cxopped ares snd it also occuples o position
. ‘sbove the stste sverage. Ahmedaba&. Barbdl, Broach, Panth
_ mnha1,,5abarkantha and Surendranagay have otcupled the last
six places, &ll below average growth rete of the stete.
- Auerell, Dhavnagar, Jtmonugay, Junsjarh, have shown & positve
f agrewth of output even inspite of q&erv slow growth rate in
gross cropped arce. The dictricte heving negative growth
| rete of ocutput éorxeﬁnﬁadlng to negative gross cropped sress
are Ahmedebod, Beroda, Penchamahals, Ssbarkentha, and Surendre«-
| nagag, In'theg& districts output degredsed by & greotsy
rate due to grester fall in thre Sgild ke T s The
general upward trend in the agricultural output in Gujarat
over this period con be eyplsined by technologlos)l quadrigominous
drive, |
Dopending upor the growth rates of agricultural out=
put, the districts ¢f Gujarat have been classifisd as
followsy



"ﬁenga Category Districts

Above 3 percent High Banskentha, fehsana,
Amereli, Bhavnagar,
Jamnagar, Jungath

Balsayx, Surat, Kutch

0=t percent Low nil
Below Negative Ahmedabad, Earoad,

Broach, Jenchmaial,
Gabarkants, Curendra=
NagAL.




19

The main feature of the cropping pattern in Gujarat
is that the area under cash and food crops is almost
equal. In 1963=-66 about 50 percent of cropped axesa was
under non-food crops of which about 23 percent was underx
. groundnut end 21 percent of the area was under cotton,
‘ﬁmonq the food grains, Bajra and Jowar account for about

18 and 16 percent of the cropped ares respectively for the
"sAdte as a whole. Howesver the variations in the cropping
pattern among the dlstricts are quite marked. In the vear
1963-66 groundnut alone accounted for sbout 52 to 62 pere
_cent of the cropped ares in the Saursstya region comprising
| .of Jamnagar, Rajkot and Junajerh districts where as in
'f*Surnndzanagax, Barods and Broach cotton is grown on about
49 to 60 percenk of the cropped area. Tabaceo is mainly
- grovwn in Kaira districts, which has about 13 percent of
_ the cropped sres under it. Apart from these cash crops,
 fthcrc are districts such as Mehsans, Banshkantha, and '
Tvpénehnahals where malnly food crops are grown, occn%?ug
about 75 to 90 perxcent of the cropped ares.
- The proportion of qr(as-croppad~;:ba undsr each crop
{(see appendix 9)
| An examination of the crupping pattern data(see
- appendix 8) indicates a considerable shift over time
from Jowar and Bajra to cotton and groundnut crops. The



{1

ares uhder groundnut has increased from sbout 23 percent

of the cropped ares in 1963-66 to sbout 26 percent in
1977680 for ths state as 5 whole, In some districts, the
ares undexr groundnut has besen to the extent of sbout 3%
percent, For instance, in 196366 the ares under ground
nut was betwesn 50 snd 62 percent of the cropped area in
Jamnagsr, Rsjkot and Junajarh, snd it increased to bets
wesn 57 and T2 percent in 197780, In thece districts
the propoxtion of the tottal cropped area under Jowar

and Bajra for the same period decreased from 12 ond 29
percent to 4 and 12 percent respectively. Similarly the
cotton'growing distzicts of Brosch the ares under cotton

has decrsassd from about 60 percent in 1963-66 to sbout

45 percent in 1977-80., This detrease has led to increase
in area under Jowar because in this period area under Jowar
hos incressed from 17 pexcent to 24 percent. It shows that
the major crops in Gujarat ene region specific, sc it becomes
more important to look at the district level data,

The notable featurs is that the area under Bajra which
iz the highest for any cereals which makes it the important
food grops in the state. It astcounts for about 3% percent
of the total ares under food grains, 50 the future prospects
of incressed grains production in the state is closely
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linked with development of this crop., In Gujerat, high
yielding varfeties of several cereals crops were intro-
duced as @ part of country's programme fox increased pro-
duction. Amongest these, hybrid maize and sorghum, were
introduced earlier than hybxi.d EBsjra, however, these two
did not sprend fast enough to create a significant input
on thelr productien. Hybrid _aaj ra even though a late
ontrant in the field, was resdily accepted snd zred theree
under increesed rapldly.

In Guiarat, hybrid Dajrs variety was €irst i,ntmducad
in 1964~6% and in sucessive years coverage of ares increased
Thue the importance of this variety for increased production
is implicit, Since Bajra contributes over a third of the
food gaine basket of' the state, 1f gresn revolution has
an impact in Gujsrat, it 1s to be with reference to Bajra

Crop.
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In the previous chapter, we heve tried to study the
spatiesl end temporsl vartations in ecricultural development
on the besis of the varlable thet is land productivity and
vield rate. Here an attempt ls being made to consider
more varistles which are infact deteminant of land proe
ducts and to stiady the aspatlial ond tempoxal variations.

The cruciel. thing in such multivariabe snalysis is that,

to cornistruct a large numbaxr of variables into smaller one
80 that the mScro units(districts of Gujarat) can be

easily comparsd with each other. Various approachas have
been suqgested for this purposes, iho most important of
them is the construction of ccmpogite index for the cach
dlstrict! The sdvantage of using this method fa that it
tokes core of multicolincrity among the veriables. In some
cases where the values of the corveistion metyix ere higher
and some casee are lower, the dsta shows & nulliwdinmensionse
14ty in the structure of the variables. In tuch coses the
standaxrd methods of factor analysis is to by used for
working out more than one cooposite index. Thuse composite
indices ere slso known ss factors or principal components,

Te KundulApitabh)s deasurement of Usban process, A study
in r.qumnntion.
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The most important problems in this method exe

(1) to remove biasness {ii) to give sppropriate weightace.
The mighta-in the '!uut principal factor ars directly
dependent on the corrysiations, f.e the correlsation of the
variable the grester its weight. The limitations of this
method 1s that it does not say about the contribution made
by individusl variable to the development process.

~ For constructing & composite index the technigue of
principal component anniyuita has been e2dopted, The fipst
principsl compoent is & linear combination{weighad) of the
.standard scoge of the given variables. The wolghts used
in this cese are the slements of the elgin VEctor correse
pcndiﬁg t0 the hichest sigin value of the correletion
mutrix R of the given variable. The eighn Vector used
here ié aloo hormalized to the higheat eigin wvasiue used.
The percentage of varistions explained by first principel
couponent s measured by the ratio of the highest olegin
valug of R o 0.

17 P elements of an elgin Vector coxresponding %o an

eigin value £ and nornsiised to unity, sre multiplied

snd nozmalisad ¢o unity, are nultiplied by \fithey bacome
the soefficient of correlations of the principal compow
nent with sach of the *p' varisbles. These cosfficients of

BJGoeKendall, " The Geooraphical distribution 3% crop
productivity in Englend®, Tournal of Royal
statistical szociety,vol 102,1939,pp.21-48
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correlation are known as factor motrics. In other words
it $s called factor loadings, By the help of factor
loadings of any principsl cduponaat one can find out the
varisble having high correlations with that component,

In orderto identify the dimensions along the spatial
differentials in the agricultural development of Gujarat
for the periods 196366 and 197780, the varisble chosen

here are
"1 ad
ﬁs -
ﬂ‘ -
“3 -
15 -
g, -
xa -
gg L

land productivity psr net sown ares

‘percentage of net sown srea to the total ares

for land utilisstion

Intensity of cropping i.e S‘%;lwl:llJNm!n
et axes sown

Pexcentage of gross 1rrigated area to gross
cropped area

Intensity of irrication l.e W
| ot area irxriga

Pozccﬁtegt of area under well irrigated to net
gres irrigated

Consumption of fertilizer per thousand hectares
of gross cropped exed

Mechanization index

Proportion of area under non~food grains to
gross cropped arsh. '



SSatistical Modslt

In the present study we are concerned with the
variable which are related to agricultural devebopment
only, and the observations are the districts in the state
of Gujérat. In order %o axpinin’the method, which we have
adopted, let x;, be the '§* th observed Yariable relating
to "iw, observation. Thuz a particular x&frcproacnt
the scores cssigned to the 'i'th . district on 5
variable. The first prxincipal component is that linear
combination of weighted variables which explains the
paximun of variance by definition

Py Ry XAy Xt ey, "u

The measure of flrst principal component can sleo be

written in the following ways
| =, 04 7

1

- Where s a,, (,3 = 1,2-w=n) are the factor losding:

- Z; = Standardised variable

‘M. = eigin value {largest characteristic root)

~The composite index for the agricultural development is

- nothing but the first principsl component of the varisbles
The measure adopted ist

741 = 2 ey Xy
=1 T

85
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2y = the compsite index of development of 'i' th
district where '1' denotes that this is the first
principsl component{the varisble Z L» not the same as
in the previous oquauon)u’i = Factor loadings on the
first principal compohent Vectog

%‘i = value of the Xj varisble on *i*th ohservation
ij = gtandard devietion on the xj variable. Here we &re

o~

using the genera) form of standardisation i.e g&L;:xL_
By

Hexrs we are not dividing the factor loadings by beceuse

this is 2 constant. |

The whole set of data is normalised and the stand-
ardiscd dats ore taken for the computation of inter-corre-
lation matrix.

The ¢correlation matrif(4f indicators of egricultural

» 8 iven below in table 5.1 and 5,2

“TABLE 5.1 INTER (ORRELATION MATRIX. 1963-- bb

oo ¥ K %5 *s ¥ Y ¥

Xy 10000 3902 <04536 ,07912 ,27388 =00117 5949 -3469 4038
%, 140000 1736 .4239 .4418 L3969 ,3467 .4293 2931
- T 1.0000-28589 ,2701 /1026 _.1191 .0783_440:
X4 1,0000,4622 .4362 1651 .5048 417§
%3 1,000 .7049  ,2226,3955 4856
+0000  —1142 2011 3504

1000 4426 4330

1000 ~3947

4000



Isblg -.2 R

% 2 *3 *s *3 Y * Y8 0%

x, 10000 3178 L2616 4162 ,2634 1520 4344 4380 +2284
x 1.0000 ' 48191 o« 3657  <.90451 3732 45996 L8017
% ) 1.0000 .2630 L0433 L5519 .6928 ,2702
% 1.0000 03510 .4075 2838 * 70!
l& 1.0000 =,1359 1377 ,.3338
xy 10000 +6207

By 10000454240
'9 1.0000
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In 1963-68 the matrix shows that the most of the
variasbles are coassociated. During this period the sige
nificont correlstion oxists between consumption of ferti«
lizer and procductivity psr net sown ar'-(.5949i/botwttn
intensity of irrigation and percentage of ares under well
irrigated to net axes irrigated(7049). The noteble thing
$s that the variasble nuubntt irrigation uto{x4) and intene
sity of c:cpplng(naj do not have statistically significant
correlation with other variables. This reveals that in
Guj arat the irrigation use was not so developed and wide-
. spread during sixties(pre-green revolution period). This
may be due to lack of sdequate supply of water in the state’ |
As a zesult this low level of irrication use leads to lowsr-
ing the cropping intensity in the state,

In 1979-80 an altogether di_ fferent pictuxe is seen
than previous one. Here slso most of the variablesare
coassociated. The correlation between percentage of net
sown ares and intensity of cropping is ss high es(.7670)
between productivity per net sown araa(x,) and consumption
of fértilizex(x,)(4344) between productivity and
mechanization {+4580) between percentsge of net sown
and ifrrigetion use (+5971). Intensity of cropping
and of irrigation use (.6191). Howeveriwe variadble per
centage of area well irrigated to net arca irrigated does
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not have statistically eignificant corxelation with other

~ variables. This revelss that su@wof irrigation through

- well{including tubewells) have gone down in Gujarast during
this period. However given these tvo matrix by lteraction
we derived the final factor loadinge. In order to mitigate
the differences in the units of messurement, the variables
one etendardized by dividing them with their respective

standard diviations,

o The index of agricultursl development x in 1963-66
is given in equation ¥, which is the first principel com-—

ponent of the variables )i.‘ $Xye Xap KgrXgs Xge Xy Xg8Rd X
A= .614:, *.715:§¢.39x3'#.6983‘*.17515*.53816f.57txft

The total varletions explained bwfthe first prin-
cipil component . is 39 percent. The adritéltursl develop~
_ ment index X(in 1977-80) is given in the quation 2, which
is the first principsl component of the vaxisble

—

xt, Koo Xge Xgp Ngs Xgo Nogo Xgo Xg s Xm .570:%.739:2*'803:&3# Bl 4
#3235 035%, *. 74702 . B35%g +-U%The total variations

expleined by the first principal component is 46 percent,
The computed values of the composite index cfagzlcultn:il
development for different districts in two time periods
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) @wgivm in table 4.3 slong with development cl.aéu- of
occurance. Here the standard doviation grouping technique
‘is applied to derive development class such as High{H)
‘Medium(M) and Low(L),K

Isblg 2.3

Values of agricultuxal development indices and clssses of

their occurance

SiNo. Districts 106366 197780
1. Ahmedabad «S07337(M) -e91325(L)
2., Banskentha =2+ 31963(L) «1,5%819(L)
3. Baroda 2.79606(H) «41289(M)

4, Broach 1.12257(M) «3,70128(L)
S, Bulsar -.47612(L) ~.19029(L)
6. Dangs ~11,24133(L) =12.0002(L)
7. Gandhinagar 165624 (M) 5+ 64602(H)
8+ Kaire 3.18767(H) 5.26819(H)
9. Mehassna 1.68804(M) 3.41277(H)
10.Panchamahals =3, T6904(L)  =4,82041(L)
11, Sebarkenths 1.60217(M) 3.26678(H0
12+ Surat «56283(M) 1.50695(M)
13, Amerell 1.89415(M) 1.87271(M)
14, Bhavnagar »33487(M) - 29787(L)
1%, Jamnagar - 18277(L) 2.58829(M)
16, Junagarh 4,84812(H) 2,02546(M)
17. Kutch «3.69557(L)  -21537(L)

18, Rajkot 2.11789(M) 24 78228(H)
19. Surendrnagar ~64684(L) =3, 13629(L)
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on the'basis of agricultursl devezépatat the districts
aye clessified in the following table 3.4

Isbig S.4

Position of the each diatrict on the category of agri«
cultursl development indices.

 Category 1963-66 No. of  1977-80 No.of
High Baroda, Kalrs 3 Candhinagar
Junagerh Kaizs,Mehe
sans, Sabage ®
_ kantha,
Rajkot

Medium  Ahmedabad,Braoach
Gandhinagar, Mehe 9 BaroduiSuxtt

sana, Sebarkanths Anerell,]am- 8

Surat,Amerell nagar,Junagarh

Bhavnagax,Rajkot Surat

Low Banskanths,Bulsay Ahsedabad, Bansk

Dangs, Panchmanals 7  anth, Broach, 9

Jannagar, Kutch, Su- Bulsax,Dangs,

vendyranagar Panchmahals
Bhavnagar, Kuich
Surendranagar

It ie clesr from the above table that the patlern of
agriculturel development over the time period was not
uniform, hence therxe resulted widi variations amongh the

1 distyicts, Due to these wide variations four districts
agricultural regions emguged.



These regions can be represented ass

1« Advanced zegion comprising of Gandhinagar,

Kaira, Mehsana, Sabarkantha and Rajkot districts
2. Developmd region comprising of Baroda,Surag,
Junagergh, Amerell and Jamnager districts.

3. Underdeveloped roﬁon comprising of Ahmedabad
Bazoach, Bulsar and Bhavnagar districts |

4 Problematic region comprising of Dangs, Panchmahal
Kutch and Surendranagar districts.

The above dellinaated four reglons are not only represent=
ing thoe varistion in agricultural development but they havo.
also hignlighted the continuity pattern of the spatial units
and very intweatingky 21l these ragions ars superinoposed
on the physicoecultural and agro-climatic regions of the
stete,

Hence the causes for such variations arg very much
linked with the topsgraphicel charazcterlstics of the
regions, soll fertility, status, climstic conditlons,

' undergound water mtmtial,”?i;temity cf soll sroslon.

~«... finally the impact of frecuent drought on agricultursl
:“;. develoment i3 equally important,

| The advanced reglons consisting cf the major characteri-
.»‘}.Sﬁﬁ by uniforx fertile aliuvim. soil tr&:i@‘ having high



93

underground water potential where there is absolutely

no soil erosion, Fhis region has schisved the first oxder
of agricultursl development due to the above farourable
factors. ,

The developed regions represent that part of Gujerat
where soil fertility is high for sgricultural cevelcpment
and to some extent the :rei is covered by Kekarpura
irrigation networks., As compared to first regior, the
region is lagging behind due to the hagards of drought,

£a far as the development ls conerned, the remaining
ten agricultursl regions are equally bed but the inten-
sity of agrerian problems veary frox one region to another.
This reglon zepresent balack soil which is less fertile and
deficient in plent nutrients. The underground weter potefte
tiel 1o meagre tnd 4t is not possible to meet the water
reguiromont for present cropping pattern, Simulteneously
the ares is very much affected by noderale to severe soll
ercnion.

The problomatic reglons conolst of hiil rasnges whigh
belong to the pain 1line of Axsball ranges along with some
plains and valley lsying betwesn the hiil renges. Bosides
these hill senges, certain extonsive plateoue are there.
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The s0l)l tvpe 18 exectly the same as the underdeveloped
region, élong with the occurence of bleck soil. There is
no scope for the development of major irrigation projects
and simultaneously the underground water potential is sleo
very meagre. The area is severely affected by soil ero-
sion. Besides these above factors, the other factors
responsible for underdevelopuent are traditional nature of
cultivation, lack of irrigation facillitles and prosent
cultuzal practices of the state.

| Anothey striking festurs that emerges fiom ouy anslysis
is that the varistion of agricultural development during
this periods; ic mainly reflected cver the physicoculitural
envirorment of individusl rogions. As smnatt&i of fact,
'1t e very much guided by nstursl fectors. 8o the planning
for betiexr agricultural development ix vary much linked in
controlliing soil erosion on the one hand, and in tackling
the drought phenomenon, on the other. In spite of good
rainfall, some patches of underdeveloped regions are chro-
nécally affected by drought dus to the cotton and groundnut
gultivation only. The new agricultursl pxactie;t for better
development will certainly involve the adoption of m new
cropping pattern on the basis of agro-climatic conditions
and particularly with the emphasis on the efficient utilie
zation of avilable water resources for irrigation purposes.



 An sttempt has been mede to study the factors affecte
ing the growth of egricultural output. The factors that
have been considered here are ares, yield, cropping pattoxn
and interaction batween yield and cropping psttern. Several
factors affect the growth zunponantc.“'inx exsmple fertilizer
use would influence the yleld per unit of land, while crope
pattern may be influenced by the prices &nd returns.  lrri-
gation while affecting both yield snd crop-psttern would
also increase ares by incressing crop f:aquchey, Here

an attempt hos been mads to quantitatively measure the
contribution of these different components to the agire~
gate incresse in crop output.

The nethodoloqgy used in determining the contyibution
of the component, in agricultural output growth is that
of tiinhas ond Vaidysnathan'

A notational representation of the néthd used s of
followf 1

S B.s; Minhas and Vaidyanathan- Growth of Crop output
' in India, 1901-54 to 1958-61 in Reading in Indian

agricultural development Edited by pramil Chaundhuri
London, 1972,p.9%3

z
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1 Proportion of ares in year Yield in
Crop Welight e ' E——_ -

-m-m—
o ¢ 0 3
. S - —
Cy L 0 1t Yoo Yn
€y ¥y 2 O Yoo Ya1
Cy s Cao  Ca¢ Yag Ya
€ ¥a Cro Cat Yoo Ynt

The analysis 1le confin-d to 18 crops only. The
Cyls W o O7° constant price weights assigned to different

crops send consists of the farm harvest prices of the state.

ac_i

o'® end Cyets ., Ciop, 2T proportion of ares occuped

by different crops in veer O 'amd te This represents the
¢cropping pattexn. Y“;’ and '&’u's are base and finasl

yvear yields. Triennium average have been used (1963-68,

(1977-80) for Cyqeg nd Cyprg, "ive and Yy 1y ana v gt's

The symbols used for cutput and ares are’
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Ao =  Gross croppsd ares in 196368
At «  Gross cropoed ares in 197780
Po = Indey of Crop output in year O
Pt = Index of crop output in vesr ¢

By definition
CPoo= oWy Gy Yy
P W ARTIW Gy Yy,
Acsuning that every sddition in gross cropped srmis
; a8 good &8 averays heetare uxudxﬁ under Q‘ﬂ»ti%tiﬁﬁzg the

incresse in crop production has been $ split into their
tonponsdt clements over the time pazlod of the study,

¥ The dodel as adopted in the enercise Lo s foilows:

Pt = Po = (At =ho) ZWi Clo Yoo + At T(HIYitClo~RiYio(1d

Po Pe Po

+ At = (WL Y po Cit ~Wi YioCio)

Po

* At S (WL Y&t Clt * %1 YioCiowniYitfio-¥ivioTit)
Y2

Po

> R Minhas and Veddyamadhin  op. ik, 0S4,



The first texm 1# right hand side of the equétion
represents the effect on crop output of charges incross
cropped area; in the absence of yleld and crop pattem
changes. The gecond term is the effect of yleld changes
in the absence of the ares snd crop pattern. The thirzd
term measures the contribution of cropping pattern in oute
put growth, The fourth ters messurss the contribution of

the interaction betwesn the lattsr two elementss vield
and cropping pattern.

The relative contribution of camporent slamenis to the
growth of crop osutput in ﬁt!fo:tnt diftrzcts are presented
in the following tsble. From tnh&a it Ls evident that
apatial variations exist in the relative contribution of
component elements to the growth of agricultural output.
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libig 6.1
Relative contribution of different compomsats to the
growth of output in Gujaut and its districtst 196366

t ‘977@80;.
Percentage increase attributed Total

State/District e
Ares  Yield Cropping Interx
Gujanad oSt e pattezrn action o 00
o ('* bolyg) (o) (’ %153) !ozqu] (+0923)
1.Anmadabad 20,37 82,93 W44 ‘3.7 100,00
(~43.64) (=.0023) (. 1196) ""5253)
2.Banskenths 12.34 46, 414 19.12 2250 100,00
(.1014) (.3782) (.,1570) (+1848) (.8213)
3.Barods -4,07 «137.57 20,18 %21 + 86 loo. 00
, (=, 0178) (=6012) {.08082) +9678) (.4370)
4.,Broach b, 20 114, Tt 10,24 27,68 100400
(.0299) (~7328) (-1228) (1767) (=56386)
S.Bulsar 11,80 «47 104.09 “‘203& 200-00
(+0202) (.0012) (.2587) (=0342) (.2%%9)
6.Danges 69411 24,80 «02 6,42 100,00
| - (+3004) (.t1078) (-0001) (,0268) (4347)
T.Gandhinagar «10.%1 66.87 wib.46 110,91 I 00,00
(=0218) (1324) (.1316) (.2188) (1980)
8.Keirs 21.16 84,53 2,97  27.29 100,00
(.804)  (.2072) (=0113) (0%13) (.3800)
9.k4ihsarm «29,73 26,00 69.08 34,66 100,00
(-13698) (.148%) (3946) (.1980) (.5712)
t10.Panchmahale 5,66 42,84 «38,07 99.57 100,00
{(~0740) (~0389) )0790) (~1238) (=2075)
11.Sabarkantha 14,014 98,01 =t 08 10,42 100,00
(=0479) (=3352) (.00%4) (.03%6) (3420)
$12.Surat 25,82 26,12 102,23 49,74 100.00
{=10%3) (=.1085) (4169) (.,2027) {+4073)
‘33@'2‘61& 5,06 80.93 3%.27 -24,24 100.00
(,0260) (41%8) (.1812) (~-1091)(5138)
14.Bhavnagayr 5«01 128,468 29.28 «83, 77 100,00
. (039%) (,8520) (.1941) (-4227) (.6629)
1%5.Jannagayr 2461 &2.T 24,29 10.14 100,00
{.0228) (5097) (.1973) (.0234)(.8123)
16.Junsjaxh 6.27 T1.20 22,63 29 100,00
{.0406) (,446%) (.1419) (~0018) (6271)
17 Kutch 53.02 ([ v &9 143.6‘! «108,51 100.00
1% . Rojwot 16 (:1q5°£) ls 8%5 39) 1lézlé’§£7 (T ;/Lf%i:’f) G oad)
. o —- 03 - I P
19,  Swyrendvamogor 30 &?o( 1753)/ &5 l?l 3%s ..a,sf@l{,( og;; 1% ng loqu :ﬁf%z o?
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The sbove table shows the results of additive
decomposition schems in different districts of Gujarat for
the period 193386 to 197780, The relative contribution
of different components to ¢rop output growth differ from
district to district., For the stete as 3 whole, the
component that hes contributed the maximum for output
growth is interaction between veild end ‘e:’opplng patiern
(102.82 percent), cropping pattern has contributed (1%.83
percent), yleld{«3,18 percent) and the ares contribution
is as low 8s(=~15+51 percent). Dlstrictwise, however, herse
are varistions in the apes contribution rancing from B
parcent for Amereli to 70 pexcent in the cage of Dang's.
The contribution of asrea was almost ingignificant in meny
distxicts except Canges end Kutch vhere sbout %3 and 69
percent of growth in crop output could be aiisidbuted to
this factor. One of the striking festures of the output
orowth during this period has been the dominant influenca
of the interaction betwoen yvield and cropping patiern for
the state as a wholes The distztctwlse classificetion
according to ranges of contribution by ares as follows
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‘Tablg 62

Districtwiae classification of contribution of ares to
output growth

Percentage contribution Districts
by area increess

Below 1% | Bangkantha, Butoda,latoach,
Balser, Gandhinagar,Mehsans,
s:barkanttfi Surat, Amersli

Bhavnagay, Jamnagar,Junajarh
15=30 | Kaira,Rajkot, Ahmedabad
30~4% Panchiaahels, Sursndranagay
45060 Kutch
60 and above Dangs

" While increase in ares may occur due %o explanation
either in areable niand ox in double cropped area in Gujarat,
But the influence of former hes besn negligible. For the
stete as & whole, the percentage of crop intensity was |
109,08 in 1963=86 and 1t bocame 109¢68 in 1977-80, whereas
the index of sres shown decressed from 51.72 percent to
50.82 percent. This only shows that in influencing out-
put growth during this period under study, the expansion
in cultivated sxes had no maior role to play.
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Coming to the aspect of yield increase 1ts contribution
to the output-growth was about-3,19 ptrécnt for the state
as a whole. Here again, the contribution of yieldi increase
shows wide varlations ranging fzrom 12 percent in Kuteh ¢to
128 percent in Bhavnagar. Classificetion according to diff-
erent ranges of contribution,

, Ishlpg 6.3
7 q&ztggctwisa classification of contribution of Yield to Output
Percentage contribution Districts

by vield incresse

Below 20 Kuteh, Bsrods, Bulsasr, Surat
Rajkot

2040 Dangs, Mehsans

40~50 Banskantha, Kaira, Panchmahals

60=80 Gandhinsgar,Amerell, Jamnagar

' Junajarh, Surendrnagar

80 and above Ahmedabad, Broach, Ssbarkantha

Bhavnagar.

E As reqards the third factor of crop pattern, its
contribution to outputvqrowth has been comparstively low
than the interaction Detween yleld and crop pattern. 1Its
contribution to output«growth being only 16 percent for the
state as & whilej and, in, districts like Ahmedabad, Dange
Gandhinagaer, Kaira, Panchmahal, Satarkantha, and Surendra=
nagar this factox did not have any perceptible impact on
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output-growth, The districts which followed the general
state patéern as far as this particulsr factor is concerned
have been Banskantha, Barcds, and Broach. ﬁoutvui. in the
case of some distriets its influence has besn more signi-
ficant. Thus for, Mehsans, Bulsar, Surat, Rajkot and Kutch
their relative contribdutions wexre between 70 to 140 percent
vhile in the case of Amereli, Bhavnagar, Jamnagar and
Junajaxh it sccounted for about 23 to 3% percent of output
growth. The changes in ¢xop pattern indicated by the sres
shifts from jowar and bajra to groundnut and cotton c¢rops
from 1963«66 to 197780 had been responsible for output
growth in these districts, For the stats as a while, the
jowar and bajra had occupied about 16 and 18 percent of
cropped ares respectively during 1963-86. But the asrea
under both crops decreased by about 4 percent during 1977-
80. On the other hand, the area urder groundnut and cotton
incressed from about 19 and 23 percent during 1983«66 to
about 22 and 26 percent during 1977-80 respectively. In
general, the increcss in ¢rea under groundnut ¢ op was quite
marked in the district of Cujarst during this pericd, In
1case of Jdnajerh snd Amereli where the improvement in

crop pattern had contributed sbout 23 to 35 percent to
output growth respoctively. The area under groundout

had increased from 62 Hercent to 7{ percent and from

52 pexcent to 60 pexcent respectively, shifted from
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jowar and bajrs crops. In Rajkot, Kutch, Bulsar and
Surat the ares had increased substantially in groundnut
-cotton and tabscco, #s & result sbout wore than 100 pere
cant of output growth was sexplain-d by the changes in
crop pattern,

The interaction between cropepattern and yleld had
contributed 103 percent to output growth in Gujarat as
& viholes It is about more then 100 percent to output
growth in Baroda and Gandhinagar and shout 20 to 950 per
cent in Banskanths, Keirs, Mehsens, Surst, Jamnagsr, and
Surendranagar. The contribution made by other districts
to output growth is insionificant, This indicates that
the ares had shifted towards ereps giving higher yleld
‘and yleld of ares which was slready under crop has 2lso
been increasing. With this result, the interaction
between the crope=pattern change and yield level together
explained output growth in a significant manner,

From the above snalysis it is clear that ares increase
had neoligible or insignificant contribution to output
growth in Gujarst during the perlod 19563«486 to 1977-80
in sll the districts except the Dangs, Kutch and Pancha~
mahals, It is cdlstressing to note that even the yleld
has not contributed much in the growth of output in Gujarat
state. Ihc'thtzd component of output growth Le the crop«
pattern which indicates that during this period 1963-66
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. 1977«80 thers were shifts of area from Sowar and bajars
to groundnut and cotton which are defenitely %&eld cxops

. in value temms. However there wis an apparsnt tendency

- for area shift from groundnut to bajars crop in Ahmedshad
Bhavnagar and Jamnagar districts. In Junsfarh only the

" arés incresse in groundnut explained sunstantisl poxvtion
of out=put growth |

1% will be more sporopriate to look deeper into these
shifte from low yielding food graims crops to high ylelding
 {- nonefood grain crops. Ko sttempt is being made to study

~this phenomena with the help of table 6.4 which is giving
the ares, output and yleld growth rates for the foodgrain
and non food grain crops.

In Guiarat, the ¢woss cropped axes of the food grains
has declined(see table) by =0.43 percent whegias the ares
under non-food graine decreases only at the rate of .
-0.19 porccat.» The district of Baroda(1.%4 p-:¢¢nt;8wmeﬂﬁ@
Bulsaz{1.15 percent), Dnags(t.85 percent), Gandhinagar
(0,09 parcent), Keira(0.98 percent), Sabarkantha(0,56
percent) and Surat{0.65 percent), all the other districts
have registered & fell in the area of food grains. The
negative frowth rate districts of Gujarst in food grain
are ranging from= 0,18 percent in Ahmedabad %o +2.73 pere
cent in Jamnacer. In condrast to this the ares under
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, Lareals, Fulses, fopd grains mms notePopdnroine ,
Porcentsge of compound annual grouth rates of Arma, out put and valus )7¢"':a;1ﬁL« ne,

Districts - Ares %ﬂt Yalus | &es E%gpue Volue
e ' W . — - Mea ol
10_ ‘“Mlﬂ"&bﬁd "0&!5 *2.,76 ’3u°9‘ *3.‘5 "5:55 42,98
_ 2iiBansekentha | w0,28 43,07 *3.63 *7.43 5,76 *2.16
/"% Barods *0.66  +3.60 2,96 *6.18  +4.89 -1.26
" 4, Bresch O MLE0 42,89 . v .40 *11.87 #11.67  =0.26
S, Bulsor /| 10,98 42,29 .46 *2,19 42,68 0.8
6o Danges /.~ ME3 .90 +0e26 1,75 2,39 *0.67
7. Gnndhijnﬁgar | w0 1T  +5,26 *5.35 3,77 12,083 *7.51
: I Kaxru,w » *1.18 535 *4.198 .58 =f,26 +{,39
Se ﬂ-hwém wSel43 T4 .58 *B24 *2.45 95,02 *2.46
w.&mgmmu “0.,17  «0.92 (.83 o) 50 *0.67 +2,18
11.Sebérkantha *0.57 *1.68 *1.18 . *0.89 +5.63 4,72
$ 2. 5urat +U.36 *2,93 *2.63 3,13 *2,32 {78
13.Asarell 2,52  *4.27 ¥6.94 “5.43 *4.82 *0,74
14.8haynager 3,87 *+3.88 *4 .58 wSe78 =5.48 30
1S.Jamnager «2,77  ¥3.89 +6.76 =793 =11.74 - =418
16.Junsgadh »2,98  +3.83 +6.58 «2,19 =4,93 -2.79
f‘?o‘ﬂt‘&h i 20 +4.,58 5,93 .24 M3.84 *10,086
18:%*@ ' =2.53 ¥5. 76 *q .45 1,38 +2,08 +2.43
19, Surendranagar «1,92  «0,36 " .67 44,75 4,57 0,09
20.5¢tate wf} 62 3.62 153 3.15 3.68 0.58
. kg .
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non food grains hes grown at & compound annusl growth

rate of ae much as 10.53 percent in Dangs districts.

The district of Ahmsdabad, Panchmhals, and Surendrsnagar
have experienced negative growth in the ares of both food
grains and non ¢good grains. On the otherhand, Dangs is
the only district experienced positive growth in thé ares
of both food and non=food grains. The districts of Banskanths
Mehsars, Amereli, Bhavnagar, Jamnagsr, Junajazh, Kutch

and Rajkot have gainsd the axos under naﬁgfdad grains.

8t the cost of food grains, Within the foodgrains cate-
gorys the state has experienced & drastic fall of «(,62
paxcent per annum in the ares of cereals. Barring the
districts of Baroda, Broach, Bulsaz, Dangs, Keira Sabarkantha
and Surat in sll other districts ceresls have shown a
negative growth ranging from «0,17 percent in Gendhinager
to «3,43 percent in Mehsan psr annum, But as regards

to Pulses except Kaira(=1,58 percent) Panchmahal(~1.%0
percent), Amereli(~5.43 pcrcont} Bhavnagar(=5,76 percent)
Jeonnagar(=7.93 percent) Junsgarh(=2.19 percent) snd Rajkot
(=0.38 por¢int) all other districts have registered a
positive growth of as much 8¢ 11,87 percent in Broach
district. 5o it is guite clear that the fall in the area
of food grains is meinly due to¢ the decline in the ares

of cereals, where 88 area under pulses has incressed

over the pexiod. Inspite of the negstive growth in the
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area of cersdls the output of cereals has shown 8
poﬁltlvt growth rate of 3.62 percent per annum. Only
Panchmshal and Surendrenagsr have shown negative growth
rate~ 0,92 percent and ~0,36 percent respectively in the
output of cersals., The maximw growth in output is seen
in Rajkot which ig marked with & positive growth rate of
%.76 pexcent. The increass in output of Cereals may very
well be explained by yield increase, using all modern ine
puts. As regaxds to pulses, due to the increase in area
ae well es yleld , the output hes grown at & positive
compound annusl growth rate of 3,68 percent in the state.
Kutch has experienced a positive growth of 13.64 percent
In case of Kaira(«1,26 parcent), Amereli(=4,82 percent)
Bhavnagaxr{=5.,48 percent)amnagar{=~11.,74 psrcent) Jun&fearh
{=4,93 percent) , the output has reglstered a negative
growth. This may be dux. to fall in the ared under pulses.
It can be 83id that, it happened due to incresss in
overall yield figure by intensive cultivation of gram,
tur, and other pulses, by sextension sres under cultivation
and by increasing the yleld with adoption of package of
practices and supply of imppoved seeds.

By integrating cersals and pulses a differsnt pictése
snexges in the spatial variations in the oupput of food
grains. Almost all the districts hsve shown a positive
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growth in the output of foodgrains, except panchmshals snd
Surendyanagar which are marked by a sharp decline at a
rate of = 0,63 percent and =0+13 respectively. It {s
worth mentioning that Mehsana, Amereli, Bhavnagar, Jim
nagar, Junagerh, Kutch, Rajkot which have expsrlenced a
- fell in gross cropped ares, fre miarked with remarksble
growth rates of 4,59 pexcent, 4,23 pexrcent,3.80 percnet
3.45 percnet 3,61 pexcent 4.66 pexcant and 5,70 percent
respectively. But Baxndn; Broach, Bulssr, Dengs with
R R positive growth of
ares in food-grains have shown an output incresse only
at thv‘znte of 3.9% percent, 4.9% percent, 2,36
pexcent, 2.00 percent respectively, This is naturally
associated with high value ' ﬁyﬁaﬁxﬁwg of Mahsana,
Amexeli, Bhavnager, Jamnagar, Jungarh, Kutch, and Reaikot
Even in Suzrendranagsr the output has decressed at a
slower rate than that of the ares as a zesult af‘,.%%éUk%;:

. invresae.

Out of 19 districts of Gujarat, 8 districts have
shown negative growth rate of output in nonefood grains
- Ag 4 xesult the output of non food grains in the state as

. 8. whole has decressed bg/a compound annual growth rate of

«09% percent. The negative output growth rate districts
are Ahmedabad{=10.79 percent), Baroda(~8,92 percent)
“Brosch(=12.67 percent), Gandninagax(e1.52 percent),

<
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Panchmahels(~4,51 percent, Sabarkantha(=6.56 pexcent)
Rajkot({=12.83 percent) and Surendranagax(=T7,23 percent)
The remaining districts of Banskantha, Bulsar, Dangs,
Mehsara, Suret, Amereli, Bhavnagar, Jamnagar, Junsgarh,
Kutch have recorded extremely high growth in output.
Inspite of decline in ares under non=food gralns, Bulsax,
Keixra end Surat have sttained positive growth in output
at the rate of 0.18 percent; 0.10 percnet, 1.469 percent
pexr annum ulp«tkwly\ This may be due to the introduction
of cotton. Being a bleck cotton soil region of Gujarat
- three districts are included in the "Intensive cotton
develogment progranme” which was sponsored by the centre.
it wze laplemented in the entire ares under irrigsted
cotton in these districts. The programae aims at achlieving
K -br.ltthmwh in the averags yYield of cotton and stresses
on varietal chenge and adoption of new agro-techniques,

The state has experienced an incresse in yield of
food grains at a compound annual growth rate of 4,%0
pexcent over this perisd. If we snalyse the districtwise
growth rstes, all the districts of Gujarat except Panchmahals
have shown positive growth, ranging from 0,37 perxcnet({Dangs)
to as mucth as B.42 percent(Rajkot). The districts of
Candhinager, Mehsana, Amerell, Jimmgur. Junsjarh, Kuteh
and Rajkot eccupy position above the state average wheress
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the remaining districts are below state average with
respect to ?ﬂlue_ftg&{iﬁk—‘f of food gralﬁs;

Within the food grains, yield rates of cersals show
a poattive growth in all the distzicts except ?ancmnmu
The districts of Ahmedsbad, Banskantha, Barode, Candhie
pager, Kelra, Mehsans, Surat, Amereli, Bhavneger, Jame
negar Junajerh, Kutch, Rajkot and Sumﬁdrumc;nx have growth
rates much above the state average of 1.53 percent. As
regards to pulses, Barods, Broach, Surst, Jamnhagar, Junae
garh and Surendranagar have shown negative growth in the
yield rate, All other districts have positive growth
and Kutch has besn the highest growth ot o rete of 10,08
percent per annum ond next come Candhinegaz(7.91 percent)
;'_The yield zate of pulses oh &n cverage has grown ad a
- compound ennual growth xate of 0,58 percant in the state.
| The yield rate of non-food grains hoe grown &t on

o snnual compound growth rate of+0,78 porcent in Cujerat

| But if we look at the dittxictt}Aaan:kartha, Bulsar,

-\ Dengs, Kal:a& tafhxana, Surat, Amerell, Bhavntgor,tsanager
~and FJunojaxh have oxperiented positive growth in vield of
none-food grsins, vheze2s tho othor dictricts hove shown
negative growth,



In this chapter an attempt is made to study the
deteminants of regional digparties in agricultural
development of the state of Gujarat, In a region,

disparties in agriculture may be attributed to variations
existing in following factotatz(i) natural endownent of
the regions and (1i) The chemical level of faming practices
Although there is 8 third factor, namely institutsonal
which is very important and has its zole to play inter~
regional disparties however because of lack of data on
district data on district level has not been taken into
consideration in this study, A selective study of land
use pattern, projortion of population sngaged in agrie
cultural activities and the avallability of surface and
ground water will give a broad idea of the natural endow=
ment enjoyed by different regions. On the otherhand,

the level of consumption of fertilizers and implements
along with the improved modes of irrigation will show

the technical level of farming practices in the various
regions of the state. In this chapter analysis hes been
carried out with the help of stewlse regression analysis

in order to indentify the important factors which are
4. fokel, ML Dieonma & Polamusd Kegtmod Develepmenk in i,




114

responsible for variation in sgricultural productivity.

A stepwise regression is a special type of multiple
regression asnalysis and At helps to locate the Dest possible
set of explenatory vaoriables which sccount for maximum
variation. In this procedure, & series of intermediete
regression equations are obtained, One for each addition
of variable until all veriables sre added and the final
regression equation is reached. The varisbles are added
in order of their importsnce l.e in order of their power
to explein the dependent variable(by sesing the changes
in the value of R”Q)It helps to ses whether the new varis-
ble is worth including in the model ornot. It aleo helps
us in keeping a watch over the chsnges in the vsluss of the
regression coefficicients and their standard errox. The
other impoxtant quality of this method s that it takes

ncare of the g??fffggmphégm of multiccliienearity.

The inter<district varliations in agricultural producti-
vity are explained by seledting various combinations of
#zplenenatory variables over the dstricts of Gujasrat. In
general, the equation formats tried are

TOY Byt By Ryt By * Pyxyg By 17 py M18
Po %19 * Pr %0
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whereads Y = land productivity per net sown area

)

x,  intensity of cropping L.el AXed 20w
~ #t sown area

xg = Intensity of irrigation i.e {

Xq ™ Mean annual vain fall,

Xq9 ™ Irrigation Base 1 Net ares irricated/Net ares sown

X8 * Consumption of fertilizer per 1000 hectares of
of net sown area

Xg = Numbexr of male workers per 1000 hectares of net
sSowNn ared .

%20 = Number of txactors per 1000 hectares of net sown
ares

B, ™ Constant
. By % B, regression coefficlent

The various combination of explanatory variables are
tried:. The reasons sret

Firestly, it iz most nnlikcly that sll the explanatory
variahles listed adbove, will be equally important in all the
dBstricts. Hence, ite 1s not worthwhile to put hll‘%hdﬂ
in 21l squaltions. Instead, we formulated only & few
equations, which are meaningful in explaining the variations
in the dependent valiesble.
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Secondly, 0v§n among the significant variables, it may
not be advisable to use all of them in one single equation
owing to the preasence of multi-collinearity between the
pairs of 1ndepoﬁd¢nt verisbles. Here we use stepwise
ragression procedure so that we can see the improvement is
R™2 value ot the end of every step. It gives us an idea
in deternining the relative importance of esch of the
varisbles included in the model . The various combinstion
which we have tried are as folowss

Y = Bo® Batyq* Buxyg * Poeg
Y m B e Bexy
LY =By ? Pa¥e * PoXig * Pi%ag |

Y = Bt Paxyy * Pa¥eg * Be¥yg * Prao

LY = B By Batig® Poxis® P %19 *P7 %20
LY " Rt Baxat Pois * Pr %20

Y "Bt Pa s
Y= Bo* Pa*1d" Pa%¥47* Poxie * P7 %20
Y= B¢ By %5

Here we would like to explain the variations in

agricultural productivity over time by taking various
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'tombinatlons of explanatory varisbles by taking linear
functionel relationship. |

The correlation matrix given in the apprendix reveals
the association betwesn the variables 1.e betwsen the
dependent and independent varisbles and sleo smongst the
independent verisbles. The corxrelation mstrix for linesr
function shows thet the sssocistions of the value producti-
vity is positive with all the varliables in 1963«66. In case
of 1977-80, the sssociations of the value productivity i
positive with all the variables except mean annual rainfalil®
- The results of the regresaion exercise are presented in the
following tabdle 7.1 .

The cross«=section dats of the 19 districts were trled
in 8 stepwise regression for two points of time to explain
variations in productivity levels. Hexe pxoduéiivity pex
unit of net wown area(Y) was considered as s dependent
varieble and all others were considered independent varie-
bles. The results are given in tha~tah1i¥{attachad. It

must be reminded that many o»f the varisbles explaining
an economic phenonencn may be inter-correlated, which was
also the case in this exercise as noted from the various
zero order correlation matrices. Hence 1t was considered
propexr to undertake stepwise regression so that not only
shifted variables sre added in each step, but in the process,
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those acquiring weak relationship are also removed,
However, the posibility of some duq:ot of correlation
amonget the retzined varlsbles is not ruled out, An
effort wos made in which the high correlated varisbles
weze not fed together in the explanatory system. A clear
sxsnple of thele 1s that irrigation level of net cultivated
ares and of total cropped ares wexre not simultaneaously
fed:. Similarly consumption of fertilizer per 1000 of net
and gross cultivated ares were tried separetly, One would
presume a8 high degree of correlation between the guantity
of fertilizer consumed snd levels of irrigation, but since
the latter was one of the indices of the infra-structural
development it was retained alongwith‘thc fomier.

Ioble et
Regression result of productivity lsvels of 1960's
and 1070%s
- g2
: E‘%M—um NO -

1e (1) Y 1060 = 1276,32 =2.23%,q + TT.4Ta,g=6.0TTx,, 0,343
o ' ("‘t“&) (2-7‘9) ("1’22 (26615)

(11) Y1960 = 1256.24 + 76,34 2, 342
 {2.974) - (8.844)

(1) 1980 = 846,29 +46,746 x,.#13.125%,,=2523,76x,, 383
(2.154)  (1.44d)  (=1.588)  (3,108)

2¢  (L)V1960=36¢ 71+ 1199.53x =54 367, -+ 79+ 0Tx
* (.441) & (=.25737 (2.700)8
352

o) | (1,904)
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(13) Y1960= 227,70 + 97T.49%,0 7443, 349
‘ {4.294)
(.417) (2.928)
(i) Y19 1980 = $085,28 ‘“327:99! +53.,10x% f‘
| (‘¢448) (2&099)
13 383‘ 8 -2722,58%20 «292
(1.4462) (=%.58%) (2.29%)

(11) Y1980 = 846,29+ 46, T0x, 4713, %25;,3-1523.77:29 «383

2.454 (1.444) (=1.%96) {3.106)
3. (1) Y1960 »989,93 + 3294 40%* T1.97x, -6;94 g + 37

( 821) (20586) ("."‘g ‘2.%5’
(14) Y 1960 = 958.%0 + 328.69 » 71.233: o3
(.849) 6 (2.684)'8 (4.710)
{$) Y 1980 = =23,10 * ‘6121.76:6*“.28: g~173:48%, .2‘32_”
(n) Y 1980 = 1163.56 + 15, Tixnyg 192
- (z.am) {4,035)

392
4, (1) ¥ 1960 = 1363.4901.121!11'71.0?:13*4534;19*%‘“5:2 22 259)
T (=059 (24767 (1.061) (.042) ¢

E (‘.1) Y1960 1056036“10‘7!'8 0532319 . 392
{2.728) (1.14%) ' {%.199)
(1) Y 1980 «# 4”-57“48\'”!‘7?14-726’518 *QT‘&:‘.Q
(2.243) (1.500) {1,033) o7

~32,98.43%,, (2.607)
(“’ +«859 ) v
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B (1) Y 1960 = 937,98 *’158‘31’3“’403533‘7 4‘7‘009‘!‘3
(.849) (+214) {2.4%)
' | 424
+ 2870 * 5,904
19 *0 " ta
(«28) (11T (1.918)
«822

(11) Y1960 = 968,48 + 1.444x, ,# 726, 68x, 4%, 387, g
(878)  (2.784)  (IM)  (3.647)

(1) ¥ 1980 = 172,02 +2,8880%; 5 + 53.93x,9 + 16.319x,5 "
(.883) (2,381} (1.727)

+232%, =3713.88x,, : o459
(+261) (=2.001) (2.209)

~ {11) Y 1980 = 192,07 of?;fg;”mo.:;?axwﬂmzsaxm -

| (2.591)  (1,784) «436

{»2.0%8)

6. (1) Y 1960 = 1094,75 + uavaxw* 76,555, g# +328%,, +398
| {1.172)  (2.879) (0.007) (3.210)

(11) ¥ 1960 = 1094.99 + 1.874x, 4 +76.59%,, 0398
(1.222)  (3,027) (5,297)
, 980 = 1 . 196
(1) ¥ 1980 = 1036.79 +.906x, ;+17,15x,9 =225.18x,, te.218)
| (+2%%) (1.600) (=.162) |
(41) Y 1980 = 1163.56 + 15.Tixq o192

(7.821) (4.023%)
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To (1) Y 1960 = 1439.91 + 6, 34x,, »00%
{.251) {0.8%)
(1) Y1980 = 1113.053 + 22,32 x,q | 241
| {2.328) (5.405)
B. (’.) Y 1960 Ll 104!,?402.@1-#8,34'5&35:‘7*75.255:18*
{1.163) (.298) {2.696) (.401)
1&697!20 {25345)
{.004) h
(11) Y1060 = 1094,99 * 1.87x, 4#76.89%,5 {+398)
{1.222) {3.027) (8.297)
(‘} Y 1980 = ’92507&07 + 4»5393'3*ﬁ00375§!’7 + (‘.456)
(1.374) (2.991) L
‘6.2883’3“ 3§3§053!20
(«2.59) (=2,0%8) _
. 1= . ;
| Z,/’ %
9. (1) Y 1960 = 1337,24 + 1,834x,4 ¢ f iz (.54
(«934) S C {.938)
(g) Y 1980 = 773,52 =, 537x, T

Nois

intensity of irrigation.

(“'a '52)

(+023)

Figures in parentheoses a:e the 't' values for regression

coefficients and *F' values incase o!‘&“z

The regression equations chows that, the overall

productivity level in 1960% was positively and significa«
ntly affected by the usegs of consumptio offertilizer and
Connectively through cropping
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intensity snd number cf male workers also indicated 2
positive impact but with 2 relatively lower level of
~ significance. Tractorisation comecwith & negative sign in
- all the cases for 1970, Axtcrutzuy of dats roveals that
tuhilP some of the high pfuductivity districts have lower
number of trectors, where as the low productivity districts
hove a relatively highor nuhber giving an cvarall increased
relationship., In 1970's the prcductivity levsl mas'pazi~
‘tively an~< significantly affectad by igrigation basge
slong with consumption of fertilizer having relatively
lovwer level of significance., In 1280% o totally distozhd
figure Lis shown by vaxlable Ayqe In some caees it shows
negative sion before infering mean ennual raifall and in
other cases having positive sign entering after mean
annual rainfail slong with consumption of fértilizer.
From this it can be sald that in 1960%'s the sssured
supply of irrigation cdepends on yeinfall in the state
of Gujerats To overceme this problem, therefore, to
choose the finsl equation{ii) it wes thought proper to
stop at point where the relstive contribution made by
n"2 43 high. By doing so in some cases, the R™2 gots
s little lowered but the extent of explanstion lost if not
of a high order. ‘
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Enviorment varisbles 11kan€§ annusl rainfall had a
negative impact on procductivity level in 1970's. In 1970
also cropping intensity(x,) responds in a negative fashion
in the step regeession. Thls s due to the correlation
betwesn irrigation base(61178), with fertilizer consumption
(+39676), with tractorization{.37346), which sre significant
- for 19 cbservation. Hence, 8lthough x, shows a positive
~ relation with productivity levels in the correlation
'matrla. as soon as it entorc after nigitxactcriigtian)o"
it brings forth an unexpected sign{see.eq.No.8) Therefore
fo. the final eguation(is) only the first three steps
were taken into consideration vhich explain 38 percent
of the total variation in ,roductivity levels in the
state of Gujarat,

To furthex analysis 1t is seen ihst common characteri-
stics like usage of fertilisers festure important being
positively related top .productivity level in all the
cases for both time period. Mean annuasl zainfall has
show positive sign along with fertilirer sonsumption and
levels of ixrigation (in equation nc $ and 6) for both
time period, It obessly specifios that distxicts where
annual reinfall 3o high, the productivity finds ¢to high.
To overcome tids problem, the model was re=zun by taking
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~only x4 in equetion, It is seen that it has positive
sign with productivity in 60%s and negative eign with 70%s o
It is clear that rainfall has minor role to play in the
productivity determination reflected in the n‘“.' The
number of male workers engaged in agriculture has shown
positive sign with productivity and marginal productivity
of labour is positive. 50 labour acts as an important
Ainput in the production function..

From above enalysis it can be sald that irrigstion base
end, fertilizer connumption are significant throughout the
| barlod of analysis, Ones interesting thing to be noted that
wb\a;e no£ in 8 position to say inter~district variations
in productivity have been vanighed completely: The reason
is that the explanatory power 4f the model in alikost all
cages ag%.vnry very low $.e even less than 50 percent.
In the ttaic 8s & whole Arrigation base is found %o an
iaportnnt-vaztuttcna in the productivity in 1970's. The
consumption of fertiliser is the second important variable
in explaining the differentials in productivity. It is
interesting to note that during tnis postegreen~-revelution
period due to the impact of psckage programme the agricul-
turel development is not properly zeflectsd., This is refle~
cted in explengtry power of the regression modei. The reason
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sre: (1) Variasbles choson here may not be true representative
of agricultural development in yecion of Cujarat. There are

- othey variebles which we have not taken into consideration

due to lack of avallsbility Qf date.(11) The sgricultural
tector'ia not as developed as industriasl sector in Gujarat
Thus 1t can be swmed up that the irrigation base end
fertilizer consumption influence the productivity in
Gujarat to & grest cxtan%f out of total explanatory power
8f the models (i1) At the ssme time most of the explanatory
~varlebles are not showing significant coefficients for the
vhole pericd of our analysis. Ths reascon being, the |
digtricts in which, by and large, thexre it no noticeable
change 46 tzocesble for some of their explanatory variables
while some imporovement in their productivity level had

- otcursd é%ﬁftﬁne.



126

In India there. ave wide sectorsl and spatial varie
ations in the levels of economic development., Xt is
not only thot different sectors of [“i.sv onz 2T oo

> 5.7 sconomy ers at different levels of éb#elcpﬁhnt
put for the same sector these levels very fro—- one recion
to snothere The role of agricultural development 88 o
very cruclial in detemmining cconamic develoment,

The main objcetive of this study was, to anelyse
the couses of spatical variations smong different distrie-
¢ts of Cujorat. The levels of sgricultural pattern in
8ll the ninetesn districts of Cujarat sre studied in
terme of land productivity, Yield rates creopping pattern
{18 crops) end some of the technological factors like
firricetion, fertilizers, and meshanisation{tractors,
oil encine, electricel pumpset). The time periods,
covcred in this study is trienniun of 60's{1963+66)
end 80'e(1977=30) in order to make inter-tenperal com=
panion of pregreen revolution and post green revolution
situation,

The output of esch crop was evoluta'ed at T7-80
fo. o level econstant state level prices for the respeetive
crops. The interedistrict variations in the levels of
soricultusal doveloprent fs studied with tie¢ help of
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produstivity, crowth rate and yield levels. The aralye
tical scieme and cethodolosy used in the prescnt ctudy
sre briefly as followss

The productivity figures for eeeh district weze
obtoined first by calculating t:e yield levels for 18
¢rops covering betwesn 83 to 85 percent of ¢gress eropped
ared and then inflating these figuress to cover tho ree
maining ¢rogped ares. The underlying asssumption is that
the averace yleld for the uncovered €rops is equael to
the averace yield of all the 18 erops included in the
study and dividing this total cutput {(inflate output)
civiced by net sown ares., In this rogard, an attempt
ic being made %o study productivity levele of esch of
the dlstricts o gsin a broad ides of how 8 Alstrict
in comparisen with other dist:icts, hos been improvimg
its levels of productivity over 1963«66 to 197780
It tc also followed by the crose classification of
districts sccording to thelr procuctivity levels and
growth ratec. Inter-district vt;iatlona in the
yield levels have been atudled to knew the growth of
_produstivity lovels for each district: various stetie«
sticol leovels for eagh district, Various statistical
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tools cuch o8 compound growth xate coefficient of
i:a:uum. ‘principel comprert analysie & decomposition
of agricuitm?al output grewth and sultiple rogression
tochnicues have besh used. The main findings of the
study ere as belows (Fespzet to produced level):
(4) Creen revolution peried(1963-66) repressents higher
productvity figures precresn revolution era in all moct
0ll the districts of Gujerat, |
{11) Over this perlod, the districtw which are showing
hich productivity levels eame from northern Gujarst
reglon conmprising of Bhavnager, Yemnorar, Arereli and
Junsjezh tenssna districts. |
{144) The shiext productivity ir recorddd in Mehssne
aistrict follaswed by Junargarh distyicts. |
{iv) There are threc districts which are reporting
low productivity (Dangs, Kuteh, Banskantte) over this
peziod of our study reshined underdcvioped in our pro=
ductivity levels.
{ & number of fects emerging from the yield levels are
(1) the etudy shows thot the totoel acricustural outhut
of the stote hos increcsed insplite of decresse inspite of
decreass of frcom ¥963«66 to 1977B0. This temporakk
varietions clearly suggest that the yleld level played
8 vits) role to reise the agricultural production of
tho state,
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(44) Ot 88 quite evident that the large nputs use is
zalinly obsexrved in high vielid level districds. EBut the
'intaxacting point is that the ingreass in input over
this period does not refleet proportionsle inereose

in yield leveis, .

The statistical tools spollied with coefficents of
varietion raenge 5.0 sho the inter-dlstiriet varistion
in the productivity leovels has been incressed dver
this period at s hicher level.

In c280 of food grains, for the state as a xhole
inspito of decresse of «0,43 percent in the sres undor
food grains, the output per shown a positive growth
rate of 3,38 percent. The output incresse in the
food grains is mainly contributede by the pulses and
corecio. The output of sulces slone has shown & positive
growth rate of 3,08 percent per annus followsd by cereels
3462 pere¢ent per annum. On the otherhand, non food greins
have re¢orded en decrease in output at the rate of
«0,9% percent per snnul &5 & result of decrease in
both crea(=3.19 percent) and productivity(=0.76 persent)

The regiansl{cistrict~wise) variations in the
orowth of &ree under food grains and none-food graing fas
cuite consplcuous. The reglons namely Usanskantha, Mshsanas,



Aaérvll. thavreagar, Jomnagar,, Junajarh, Xuteh and
Fojkot have registered an incresse In the ares undese
non food grains while sres under food~grains has
shrunk over this perxiod of time., But Abmedabad,
Penghmahsl; &u:tnéxanéglr have experienced megative
growth in both food s well 8s nanefood crains. Dang
is the only dlstrict which as registered positive growth
in the ares under food graims 25 well nomefood grelns,
The reglons such as Basrods, EBroseh, Bulsar, candh@nagar
Heira, Jsberkanths, and Surat have rejictered 8 psitive
crowth in apes of non food grains, It fe interocsting
to note thet exsept seven dlstzicts nacely Esroda, Broach
~ Euleay, Dangs, Ksira, Csberkanthe, Curat all other Cla-
tricts have shown & negative growth rate per ennum,
Izong tho Cietelcts which have shown negative growth
roteo of areda under cerssls such as Ahnedabad, Banskentta
Gendhinagar, Vehsena, Huteh, Surondrancgar have shown
re-arkable positive growth in pulse. £0 4t may DRe
very well inferres th t the fall in the srea of food
grains 18 cue to the decline in the eres of Carsals
only not pulses. |

s regerds cutput of feod grains, except surendre-
nogRy ond Vonclmehal all éistricts have shown positive
growthe It is note worthy that all the districts have

130
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sxcept Penchmchal the dstirlets{Ah-adebad, Garods,
Gendbinecar, Mehgena Cabarkantha, Lurat) which heve
chown negative growth rate in cross €ropped ares
aere norked with remarkable nesitive grosth of output
of food grains This is mainly due to the high yvield
level of these districtc, 1f we disagregste foodg:ains,
tho ocutput of cerevals has shown positive growth rate of
2.62 przcenty inspite of 8 negative grouth in the ares,
Only Uangimehols and Surendranngsr have experienced @
nagotive growth of «0,92 and «0,38 percent zespettively
in tho outsut of cereals. The Glstricts of Candhinagsy
Heira, Uenssns, fnerli, Kutch ons iisjkot have chownh a
morked positive growth of outiut which 4z above & per
ennum,. DBut as gecerds to pulses the positive growth
rote of puloes 88 hinh as 12.84 porcent in Kuteh and
out of 19 districts only five dlstriets such oo Kelra
fmezedl Bhowncoer, Jamnagar, Junajorh have recoxded 8
cecline in tho cutyut of pulses whleh also &ssociated
with the datline in aced, Analm, in the output of none
foor craing, the districts navely Sonsasienthe, Bangs
fmerell, Chavnanar, Jamnagar, Yunajoarh have reccrded
filch positivo grswth ant the districts of Bapuda,
&b;*:edam Broach, 2sneh shels, Scberk-ntha, Cajkot
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_and Sumﬁdrmaga: hove sorn extre.ely necgative grovth
in output of nonefood greire, heve attained positive

growth in output due ¢o favoursble climatic and soil

concition sukdble for the cultivation of cottone

Accoxding to the yleld levels of the food gralns,

81l the districts of the state have sown positive growth
oxcapt pencizmohaic, Among the feodgrains, dulses have
shoun necotive growth in yield level only in sig cdistri
¢ts nzmely Darode, Broagh, Csbsrkanth, Jomnagaz, Junsjarh
and Surondranscar, while ceresls show & positive growth
in 8ll the districts except Panerrshals. 8ut as regards
to non-food grains onty Bulssp, Surat, Jeamnagar, Junajarh
are cotth mentioning with high positive gwoth of 0,5
porcent. 4,5 Jercent, 2.5 pexrcent end 2,2 percent
respectively. In fact the districgts of Almedadad, Barode,
Oroach, Oandhinsgax, Panehamahsls, “a.agk:rtha, Kuteh
Rajkot 2nd Surendearagar all Dave oxperienced negative
crowth in the produttivity of nonefood crains.

Looking et th- exersise of jrinelijal comaonent
analysis wo find that districts of Candhinegar, Kalra
Lehsens, Sabarkanths Jasnsger, and “s8jkot heve improved
their agricultural deovelopment during this perloed,
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fnother nytable features that over @ Jerled of time
th@ conerol 1nar¢n$£an one gathezs is that althoup the
abgsolute index values for all the distrigts have
incrensed thus reflecting o slicht rise in the levsl
of agricultural develepezent in the distriets, the
relative position of the dlstrictsy Cletricts, theister
ony noticable change. In fagt, the crouping of districts
into tho cdeveloped ond less Ceveloped for 196355 s
found %0 be valid for the next perled as woll vwith same
caroinal changes. Jo test this finaings satistically,
the spearnants cosfficlents of rank correlation between
1963-66 and 1977=80 hes been ealenl&ted; The estinated
coofficlent fc estimeted ¢~ b 62, 1t is statisticaldy
sicnificants These coefficedt , conflirm tie findings
over & psriod of 14 years no> significant change hes
been effected in the ranking pattern,

An offort hos been put ¢o decompase this growth
- gngd varioun component like axca, yield, ecropping rather
ond #ntexastion betwessan yield cropping pattemn,

The astudy showes that the component thet hos contrie
butad the nexinmum ic the interaction batwesn yiold and
cropping pattexn by 102.84 percent wharess cropping
pattern has contributed 15,34 percent. Yield has cone
tributed -3.19 Dexcent, ond &:Q: hes contributed
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«10,51 percent. OUne finds that wide spatial variations
exists in the relative contribution oftie componats to
the growth of output smong the different cistriets of
Cujsrat. In two districts nerely Barods ond Candhi
nagar, the effeet 1is due to interaction between yiecld
and ¢ropping patter. In ail other distriets the intepe
astion effect is reletively insignificant, In cose of
cropping pattern only five districts nacely Bulsasr,
L'ehosne, Supat, Kutch and Najkot played & dominant
roles In cese of ares the districets of Dangs and Kutch
contributed significant increases to sutput growth
cmpared to other distriste. The contribution of yicld
to output growth was more pronounced in the distriects
of Ablmedsbad, Eroach, Kelrxa, Sevsrksnths, fnmerreil.
Giravnacer, Javneacer, Junajarh and Surercizsnagsx. In @
nutsheld one cen say tzat the spatisl veriations are
greoter in the rels ive contribution of ares, vield,
cropping pattern and interaction to the growth of oute
put over thiec period cmung the districts of Gujerst.
Looking 8t the exereise on cross-section stepwise
regression znalyeis one finds that in the siwtles
slthough the use éf fertilizer and ixrigation wos very .
low, howover, they turned out to be the cruelsl factoxs
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for explaining the interdistrict varfations in procductivity
Gver the period i,e from pregreen revolution to post

green rovokution period one finds that the irrigation

is tho more prominent factor followed by fertilizer which
explains the interdistrict variations,

LinAtations. o the Studys

As in this study using the secondary dats one has
to make sany sssumptions becsuse of the peucity of the
cata in 2 distred form, So the major limtitation is that
of tho procedure adopted for eaaputing productivity figures
for ench olstricts of Gujarat, As polnted out esrller,
the output for ezeh district hos besn inflated keeping
in view the proportion of arsd coversd by 18 ¢rops whieh
szounts to sround B0 to 85 percent to get out put correse
ponding to 100 percent of ares and then to derive pro=
cugtivity varlable by dividing this output dy net scwn
sxes. This hss an underlying questionsble assumption
that th vyield lovels of the left out crops axs the ssne
as the tovered 18 crops. It was meceassry to adopt this
rethod to & rive at district wise comparable §igures
otherwise the cutput would have gien very inconsistent
results, '
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Another limitation efthe study is tiat, it does not
toke ints eccount the institutional factor especlally
land utilisation patterns nnd ¢enarecy siructure, which
are very crucial for the development and growth of agrie
gultuxe in an economy especlelly the undeprdevelopod ccow
romics, Although scze frageenting dots on these sspects
ars thrown up by KSS reports over diffe_ent rounds howwewver
these are not 2vsilable at the distriet lovel.

Yo surup; the present study seske 0 exnlain voriations
in productivity levals mainly interms of tec nologieal
fagtors such ap Lrxication and fertilizer use, ¢ropping
intensity and cropping pattern,
2alAsy Jassuze?

From the study of spstiel variastions in the levels
of agricultural developpsnt at district levels for the
period 1977-080, some useful conclusions have besn
arrived at which may help to formulete the woys and
means to remove the segionsl icmbalantes.

On the whole, the dlstrict level study roveals that
Cuisrat hics not sifnificantly achieved the progress in
agricul turel sectors during this perieds storting with
the help of mkagi teshnology of high yielding varieties
of hybrid seeds{particularly hybrid varietlies of Rajra)



137

the ctote achleved increase in  the yleld per hectare.
Though tho technolagy of high yislding vrieties and
nultiple cropping for further improvenent in agriculture
are now simed &t in the state but at the tame time 8¢
should not be ignore’ that the stste suffers fron serious
natural cndownent defficlent of rainfall 2nd ccsured
ixrzrigation émc is crueial for the adoption of new teche
nologye LHere for the ctate ef Cujsrat dry-farning ‘
tectnology secms to be the only way outs

On genersl we ecn say frm the forging enalycis that
there existe raglonsl isbaslance in the sgricultussi deve=
lopment of the state of Cujarat, Therefere sincere efforts
are nceded to improve the situation., It is also true
thot tho regional imbalances carnot be wiped out it
i sleo true that these ¢€an be brought to minimun level.
The faet of regional imbalances sxisss due to exiating
pattesn of aconomic components, social traditions, human
resources; geooraphical sttributes and environsental

changes.



Anpendix = 3 Arca in ‘000 Hoptoraes
! Outturn in *00D tornes .

#ren ond outtusn of Principel cropo in Gujrst

Sralc.  Iiamn S 126364 1264=65 1365=66 -
. Arom . Oytturn  Arsa Gutturn  Appa  Sustturn
T ics 538 433 549 an 836 255
2. theat 430 383 444 s s15  5Sa
3. ~Joune | 1566 A28 1308 407 12902 338
Ae Bajrd | 1440 774 1488 8B 1652 780
Se Al ceresle © 4458 2508 4263 2692 4484 2783
6+ ALl Fulses a5 192 47S 188 425 133
7 Al Corsalatfulzes 4930 2700 4758 2880 4508 2416
8¢  Cotton ™ 1763 1404 1846 1646 1751 149
9.  Tgbscto 82 7 91 90 82 15
10. - Groundnute 1847 1267 2143 1647 2066 945

("’) - thm of cetton tn '000 bales of 170 Kgs esch,

ol )
> Source = Haond bobk nf basic statistics and crtsy “ssason report o\
differant ysar of Gujrat.
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1957

Jutturn

458
86a

132
2413
1488
8s
912

Arse

463

1343
1047
4829

5450
1640
4

1942

Outturn

483
a7
423
17239
3358
204
3580
1604
100
1409

1288~59
Ares

A

49§
494

1359
1851
4743
437
180
1701
87
1875

Outturn

359
£20
338
47T
2342
118
2460

- 1547

92
885

126920

#res

VNI

470
431

1348
202%
4798
447
5245
1738
97
1657

ﬂutzugn

440
548

1346
320
146

3347
1732
108

1040

6ET
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649
1308
211
5087
456
8503
174%
8
.

SButturn ani_,_.
831 -1
o4 528
401 1096
1999 1891
4543 #1486
2m 483
4844 49529
1304 2204
103 a8
1869 197

Outturn
AR AR

560
s08
447
1520
3954
176
4124
2008
120
1748

Aras

487
3715
12
1910
4372
A
AT
2148
86
1949

Gutturn

555

858
2269
120
2389
mn
"o

Apna

443

1203
2140
4850
509
5360
1981
8%
1708

Gutturn

- 4T2

8356

1447
3708
186
3892
1837
118

138
Comb-el,

%1
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37
366
1028
1504
3828
357
A185
1748
59
1614

214
G4
k¥4
446

1952

108
2058
1815
88
488

ass
604
1236
1845
4738
598
5322
1859
91

1775

597
983
810
1282

44456
1756
142

2990

'y

4T3
60%
1406
1418

814

4T?Y

1858
125

Dutturn |

865
863

1%
3614

338

3950
1762
200

2074
Comd-d,
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R

512
560
10s8
1383
4094
590

4684

19070

126
20582

Gutturn

724
962
558
967
3540

32

3833
2037
192

1833

fres

A

529
8382

- 1083

1454
#4166
408

4634
ssn
122

2086

atturn

535
119
&
1583
3682
346
4226
2
154
1786

fran

850

1087
1432
4263
714

4976
1y
125

2108

Outturn

8616
116
637

\uses

Nl
3
4349
1788
181
1846
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Ares irrigoted by difforent cources

Itewe 1963=64
Covts Conals g9686
% of aros undor canals  (13.53)
to not orea irrigatod)
Yalls*
{2 of well irrigatod to 5713
net arss frrigoted) {(r.20)
Tanks 183

(% of tank irrigated to net
erva irrigeted (2.56)

Total net sres frrigeted TI87
(% of net eres irrigeted (9 gp)
to nat soun erea

Gross aves frrigated 74086

(X of Gross areas frrigated(7.47)

to gross croppsd aves)

k |

Intansty of irrigation «03
{Gnl)

AN

NAL

1o6a~58 .  1965-66.  1966-§7
1209 1303 1656
{13.88) {13.38) {16.22)
6997 8628 8064
{79.18) {82.84) {79.32)
326 296 325
{3.69) {2.88) {3.20)
8837 10412 1016
{9.15} {10.758) (10.44)
9134 10722 10573
{0.0t) {10,52) (10,37)
1,08 1,03 1.08

* including tube welle

Scurcet Hand book of basic statistics Gujrat state, 1977 ond 1978,
Bugecn of Eeonomice ond stotistics Govt, of Guiroet, Gandhinager

Cork-ol -

£l



1967-68

R

1981
(17.80)

6861
(718,17}

319
(3.06)

11081
(41,31)

11657
{(14,19)

{ 1.05

196855

1954
(16497)

917
(79.75)

2735
(2.39)

11499
(11.59)

12409
(12.19)

1.08

1569«70

205844
(17.03)

9617
(79458}

297
{2.48)

1208%
(12.82)

13071
13,01)

1.08

1070=71

2358
{17.20)

10831

(79.01)‘

372
{2,71)

13708
(1a.11)

- 14539

{14,.24)

1.09

** Includimg kconchyat Consls.

1sNe72

2303%%
{16.35)

11165
(79.34}

402 .
(2.86)

14073

(14.42)

15247
{14.55)

1.09

197273

1934"*
(t4.42)

10933
{a1.50)

ass
(2.65)

13414
{43.97)

152%2

“{14.83)

1.93

Vil



1313=74
2425%*

{17.30)

14192
{79.85)

254
(1.81)

14018
{ta,386)

15913
{(15.17)

1.14

1974=20

226699
{16.79)

10509
{(80,81)

198
{1.47)

13459
(18.4%)

15232
(17.71)

1.3

2044
(18.78)

1990
{78.58)

282
{1.88)

15144
{15.70)

17093
(18.28)

113

127672

30435

(10.42)

12227
{76,02)

321
{2.08)

1567%
(16.45)

17741
{17.43)

113

1217=70
3268

(10,.06)

13458
{70.48)}

330
('t92)

17149
(17.97)

19358

(1e.63)

113

3288
{18,21)

11870
{66.64)

349
{1.96)

17812
(18 .61)

20204
(19.32)

1.3

3451
{15.61)

15398
{79.68)

349
{1.81)

19326
{20.19)

22114
{20.85)

1.14

Sh1



fppandex

Gk ”’W} Cultivoted ores, volue of output and productivity lavels in
diotricts of Gujrat.

f+ flmedodbad oG54 -#§,78 i 26
2+ COoanaskanths Uet3 4:30 417
3, Bagods =il 08 -, 60 ~5e52
4. Urcach w38 7,80 *Te28
Se Sulsay «,0% 1248 1.50
6. Dangas B.00 0,75 « 7S
e Bﬂnﬂbiaam w88 - 1.47 2.2
8¢ Kaira «.20 2.0t 2.2¢
1 Mm 9,02 S.04 B.82
10, Fanchmahals of) 32 ] .85 =] .33
1. Sadapkanthe 3422 =2,92 -2.TY
13. Amarell =Di8 2.87 ' 3.03
T4+ Shavnager wl) o34 3.0 3.4
15, Jamnagor 9.60 S5.19 44,67
16, Mﬁgﬁdh 8,37 3.79 3.41
??. Kutoh 1.60 2453 - 098
Y8, Aajkot ~Da14 7042 1,53
19, Surendgonzgor =0+ 50 ~Be15 4476

20, Gujrat Stote 34004 .01 1.0



Appendix 3

_— AGRTICLILTYIRAL PRODUICTIVETY FRR bHos amd BOS <'l"r\ Ru.Pees)
DraTRrICTSEHode : . 196364 ) , 19780
1. Ahwmedabad. (634 839
2. omskamtha %9 ' / Zjb 1
3. ereda A5 22 | /139
4, Baoack - 2146 | . zZ//
& Bulsar | - 1871 230Y
b Domos %9¢ 797
7 Gongdunegoor , ‘ J 9\/-{2/ / &7 O__
&, Koara’ 1749 2378
" 4. Mehsana . 1367 30/
0. Pamch mohal 1256" 1123
- Saboskanta /943 1322
I Susat 1796 27’
3, Ameveld, 137 ‘ 2334
Yo Bhabrogon _ _ /2 30 154 &
15, Jwam cgv i /% A%
. Twnoghwh 24y - AG4s
7 Q‘Jﬁ’m 872 a4/
12 P\()ﬂ'k@b IsGe- 197/
A4 Suvendie nagay’ 223 b4z
Suganak Steke 15775~ (7 4%

T



Bictricte/stete

1.
2.
e
4.
S.
6.
Te
Be
Te
14,
1%.
12.
13,
14,
15,
6.
17,
18,
19.
2&.

Atmodobaed
Banagkantho
Barodse
Broach
Bulcar
Dangos
Gandhinager
Katra
Pehsane
Fanchmnhals
Sseherkant ho
Syrat
fAmarelil
Bhavnegor
Jamnager
Junagadh
Kuteh
Rajkot
Syrandranagay
State

Iecirnti-n lovels -

(1960% and 1980%s)

Het Arge irrigoted

Net soun ares

1@0Njcf fartilizer od Tlachanienl fn Fute

Fartilizer/i000 -
gt gown ores

J263-66 121742 1383~68
10.16 14,60 2466
9.32 23,93 0.46
5425 19431 847
3.87 9,44 3487
6.27 14,48 0.00
0,00 D36 | 3,00
11.89 37.47 3.00
12,42 37.38 14.31
| 22,59 41,20 1.96
. 2.62 7428 027
13.46 31.48 1.17
B.T 27,28 2,92
7.04 9,54 4.92
B .68 15,25 4.01
.84 13,21 2,64
14,01 15,55 6449
7.09 6,10 0423
7.89 10,45 5462
4.40 9,99 Te32
9.16 18,92 3.85

21,28
11.10
“.5‘
13.M
SOOUG
Ge23
42,50
67.00
28 .44
13.65
69 .84
58,02
46,10
36.14
45 .49
26,96
33.64
58 .58

| 8461
136,04

Londdd

871



Teoetors/'1000 041 erpina/1000 €lactric (Pump o-to/1000

Hat qoun argo Sudrivste . oxga Suldtincta oran
ugth Pt el agsgo lialtdb 20
0.39 O.24 6.31 19,97 1,83 5418
0,04 0,22 4401 20415 0.10 1,57
048 .18 3.46 9.26 1.99 4,79
.43 0.18 3.85 6.96 D.42 1.89
0.60 0,27 7.47 16.98 3.67 5.88
0,00 0.00 O.41 - - -
0.82 0430 15,15 37429 4,25 24,59
1,07 D462 6.76 13,89 346 5.47
0.25 0,23 15,48 24,17 1.22 3,97
006 O t1% 2.30 5.96 0,09 C.04
0.3 Uekd 17.26 57.21 a.52 5459
0.88 G430 4043 15,26 2.21 Ged?
B.67 0.0 16.27 $2.96 0,62 £.27
De17 0.02 12490 46,03 0.90 4N
0.18 0,08 21,92 $9.39 0.88  3.02
0.26 005 32.04 98,78 3,18 10,84
.12 0.07 6439 15.97 1.36 3.74
0e20 B.16 19 .42 74.19 3.17 7.44
0,20 0.03 5.77 29,43 G.42 1.78
o34 D16 11.17 | 35,40 -.46 4,67
(—) -y

32



1

o m e Counce Wise a«uisbo&xw\

-— T 19es-%%
2aizicke 1363-66 W m&. Im Sald Shaxa
1« &tmedoboad 10.16 14.60 ”QE‘K ?o‘” 56,97 «0%
2. Bsnaskantha 8432 23.93 8,00 D91 99,07 02
3. Baroda . Be28 193 773 16,64 7048 S.18
4¢ 2rooch 387 LYY 2,83 | 321 91,68 2,28
S« Sulser 627 T4.48 16,06 20,15 51,98  3.01
6. Danges 0 <36 | 08,00 D.00 0,00 0,00
7o Gandhincgey 11,89 I7.47 : nﬁﬂﬂ‘ ]ﬂow 98 40 1.80
8. Hetra 1242 37,38 W7 199 ST.61 073
9, Heohsame 22.59 41,20 Te26 0,99 88.50 11.8%
10, Pencheahels 2,62 7.8 21.96 c*%a: 69.31  0.27
tt. Subarkanths 13.48 3% A8 2,77 0.6% 96,18 0,40
12. Suyat G 27,20 I8 5.9 B2 1,30

13. Amarsii 7.04 9454 6.50 0,686 92,83 0,02
14. Shavnsger 0,88 15,25 12,76 0.44 B5,84 0,96
1S, 35”'&8! . B4 3. 6§38 0.00 g3.8% a.m
16+ Junagadh 14.,0% 15.59 J.70 8.00 96,29 0.0t
17, Kutch 7409 8410 15,93 1,86 81,78 0,43
18, Azjket 7.89 18.45 24,69 3.5 M 0,25
19. Surendranagor 4,40 9,89 15412 1,2t 83.55 0,12

051



 38.42
Te34
1.80
22,36
48,43
ao.00
0,00
31.93
1.96
31.84
§.30
Tt .98
10.9%
33,53
7.0%
470
20.19
20,16
13,54

1222-80

241
.51
3.8
180
P80
1,00
400
1+88
243
13,72
e52
.02
o4
301
0.00
000
8,00
248
0,00

68
~$1489
93.38
72,32

44,3

100,00

- 00,00

56,09
85.60
- 5002
2314
2536
80.55
62,68
22.50
7980
76,89
86,44

1.08
1.2¢
4,02
186
o.00
0,00
0.2
0,.0%.
3.
0.4
O.64
O.01
0.0
001
0.0%
G.0%
0.02

161



Lo
Feoduetivity
sorge

Pedium :
Productivity
ranne

High
‘*‘raﬂueuwltr
range

ﬁ’ t‘hi))"
BJshn chs Gl cording 10
Transiticn matin shouing the achbiilly uf'\;:roaaauvity g8 . et .

coun ares .. 4n Guisst.

Inticluituticn ow fodiumn High

1963-66 | 9"“’“‘“ 3"”’? Fraﬂneuv&ty Pzaﬁscﬁiuity

(3) Banoskanthe, (e) (3) Senaskontte (o}
Jangos L Kuteh 4®
Kuteh | - Dangas

{8) Gondntnoger 3% (8} Condngnsger

Fanchmshal Panchmahal %heamwg?i'
Ehavasner Leanall
Surmdumgn Bhaynagoy
Bahus Jamneger
Wli Rotkot
Jamnager
fajkot

(8} Amadebed (2) inmadabed,25* |
Sagode Broach {(2) Sarogs .2%5* {a) SBulsoe
Brooch “abarkanthe Katen ,S0%
Sulaar Surast
Kaire Junagorh
Sabarkanthe
Surat
Junagadh

ficter = Filgures in the bracksts are numbor of districte
Figures with ® 4n the Frobability of transition.

261



Aopandix |

Annual svernge farm harvest prices {Stete svorage)
prices are in rupces por quitel (per 100 ko). .

2, Uhoat

3. Barley
4. Jouny

Be a&jl’&

&, Poize
8. Grom

ge Tur
10.5ugereane
11.Chillitee
12,Patatoes
13.Cotton
14..5roundnut
1S.5enamun

1 ‘QRD“ and
austard

$17.Lagtog
18.Yabacco

409,23 - 123,58
139,92 141,46
300.4% 110,73
112,73 112,58
118,76 118,32
110,75 118,10
98,90 113 .41
159«73’ ﬂ’n“-
297.T 298,16
128,38 162.57
754,89 280,20
- 83.0 80,74
364,03 358,20
21 .5 242,86
337.40 364,72
295,38 291.03
200,70 210,56
225,18 - 275,50

123.02
148,77
114,13
130,08
120,22
123.6%

99.33
241,28
”2’:@7
236.09
888,53

92,29
368,08
284428
404,75
359.01

24401
267.76

Jxisonial agcsans 1977-40

31873

143.38
109 42
110,44
119,10
11749
105. 0
223 .48
208,29
178,68
828,54
8E 38
352,43
249,40
368,96
315,13

221 48
2568.14

el



gndix 2
Percantageo compound annusl grouth rotos of grocs cropped orea,

output, \?{Qh\ s xpde e T I
Olctricts Ot put Gross cropped 7‘\%}4 el
f+ Ffhmedabad =85.20 -0.88 . =l 28
2. Banskonths 4.26 0.67 | 3.54
3+ Barods -3,?9 . =0,18 _ 5,58
Bs Bulese 1.u D23 119
6« Oanges 2:.63 1,89 0,78
T+ Gandhinager .39 =017 Y A9
8. Kaire 234 057 1.76
9. flghsana 3.89 =048 4.18
10, Pancheahale - =218 -(1,56 -1.42
11, Saberkanthe -3:12 o028 | 274
12. Surat 198 =078 2,83
13: Amarels 378 0u19 g
; i .

by §mi:" 438 0418 o Ae
16 Junagadh 3.58 0.29 ;::’
17. Kuteh 1.68 1:13 1"13
18. Majkot tea7 | 0,28 | ...: 87
19. Surendranager @ TtTC 4.0 »

0,58 1,28 0.86

20, Stote

29!



Daskodat

1o Atmodabad
2+ DOonshonthe
3« Borado

&s 8ppach

5 GOulssr

G« Danges

7« Gandhinogor
S« Xatrs

Se #lghsane

11, Sebsrkanthe
12+ Surat

13. ‘moreli
“.t MUMQBI‘
15, Jamnager
18, Junanadh
17« Kutch

18, Rejkot

1)

5499

"Ce3B
13,70

7.28

" 5356
"2,

1493
17.23
55 -
28.42

Tett

16,56

0.41
028
]
T2t
0.00
D28

19. Surendransger8,1D

20, Stste

B8.22

{2)
15,9
5.35
1459
3,97
0.80

- Oa00

4,80
P42
P43
3.56
6.09
3,30
2.55
4,04
3.80
4.82
1.78

3.30
.86

Acnmndix |
Cropping patiern. for 1963«66

Bazlay

{3}
0,14
0,11
0,00
0.00
0.00
0,00
0.00
0.00
0.04
0.30
0,00
0,03
0,00
0,00
0.00
0.00
0.12
0,00
0,00
0,05

Amar

{a)
16,05
20,42

. 51.40

$7.38

Go¥7?

D.84
14.78
1.78
22,00
2.7

454

és ol
16.19
19,03
24,52
12,13
3246
17.96
19.66
15.99

-

{s As)
9459 0,08
60.24 970
3,13 2,33
1,73 G386
Qvé 0,00
o430 f.34
24403 2.04
30.87 .12
842 7.4
9,33 14.78
O.45 0.0

‘ 29 '.20 0,92
24.54  0.06
13,08 0.04
$0.08 0.44
32.76 003
17.54 0,00
$7.55 2,77

(7)
0.3

- 0.08

0,00
0.00
$1.40
G526
0,00
2480

3,37
Ca11
.60
0.00
8.00
0.00
0,00
0,00
0.00
0.00
0.76

Sran-
(a) .
D.61
Q.38
0450
0.58
0.67
B.84
0.42
0,37
8,82
124
0,90
0.086
U.09
0.38
0,88
C.08
O, 10
O.4%
0.89

(9)
0,50
0,208
3.60
4,04
10,82
2.03
2.98
1.37
2,07
137
4,18
0,04
0,00
0,00
0.00
0.00
0,00
0.00
.08

19



Sugarcans Pototoes Cotton  Ground Sgsswum  Rope Cagtoy, Tabacco Chillias Total

nute and
- A : mustord

(10) - {11) T (%2) {13) (14) (1s) (18}  (17) (18)

0.06 0,00 . 39,18 7.0 0.58° = 0.52 Gu88 0,48 = 0,18 100,00
0.38 0,09 412 O.01 187 o112 | 2.44 0,02 0,14 100,00
0.08 0.03 © 5212 6490 0.3% 8,00 0.7 S.88 0,47 400,00
0.04 0400 " 5082  BeSS  U.56 000 026 0.13 0,20 100,00
1.268 0.00 45,55 287 0,00 002 0.72 0.00 D.4% 100,00
0,00 2.00 © Be00 1467 0,00 0.00 0,00 0,00 0.34 100,00
B.00 .21 20,99 10,80 0,86 0 000 1,39 1.80 1,39 100,00
0,00 0.22 T Y867 9488 © 2,06 0,00 = 0.28 12494 0429 100,00
D.1% 0.0% T 16.7T% ?Q‘g f.08 A T4 3.31 ' U.6% 0.29 140,00
0.07. 0,02 | 5,63 1521 D.84 ¢ 0.0t D.12 0,24 0,34 400,00
028 8,00 T 26.83 mam 1,46 0,02 U004 2,03 0,18 180,80
1.38 0.00 $5.47 19426 028 0.2 058 0.00 8.5t 100,00
1.32 8,00 2.56 $1.94  3.19 £.00 0.08 0.00 0.37 100,00
0.69 0,01 - 3,08 46,68 1.86 0,08 0,00 0.02 0.4 100,00
0,75 0.0¢ 3.36 50,80  2.02 0,00 0.72 0,00 0.16 100,00
0.86 0,00 7.08 6197 0,33 0.00 0.35 0.00 0.18 100,00
0,08 0,03 Y717 11.62 227 000 % «64 8.00 0402 100,00
0.42 0,00 13.4% 5% .65 O.84 2.00 0,00 2,00 0,08 100,00
0.02 8,00 45,13 11.86 1,95 0,00 0,00 o.00 0.04 460,00
0.40 U3 20.49 2%5.23 te38 0439 0.7 0.98 . D24 460,00

9t




Cropping Patiern for 1977-80
1. Ahmedobad 10,44 19,47 D03 12,33 12.14 0,08 0.08 1,15 0.86
2. Banuskanthe 0,28 7.60 0,78 $5,90 50,94 | 1,64 0,00 0,58 0.89
3. Ssroda 11,52 2,48 0,00 13,58 .39 8,69 0,26 0,50 9,37
de Broach 4,99 ’so}s .00 23,65 ,.qfsﬁ 097 0,08 0,34 13.2¢%
5. SBulese | 59,98 2,51 0,08 11.13 0,00 0.00 10,60 0.84 5425
G+ Danges _, 19426 0.3 0,00 1.5 0,00 1.28 62,13 0.77 10,385
7. Gandhinager 8485 11,16 0,22 11,67  33.41 D44 .00 D00 3.50
8s Kairs : 20,21 11,13 Q.ul 127 26,15 2433 Y13 033 27
9¢ HBphasng .' ‘ 225 18.36 079 23.42 #4400 014 4.00 110 1.85
10 Pammahols i 22.18 §5.26 044 1,99 4.18 34,50 2482 G843 35,09
11 Saberkanthn 4,30 . 9,32 0.35 12.88 1%.96 19.86 .08 0.87 . 2.2
12.Surat o 17,91 323 0,00 32,78 Ue36 018 1,08 0.62 8.07
1S.Amareli | 0,15 3.76 0,00 9,80  13.45 0.36 0,08 0,03 0,00
14.8havneger’ Oedd 434 U00 17,41 19,77 0,0  0.00 0.04 0,00
15, Jomnsger 1,06 4,5 0,00 11.83 11.44 0.00 0.00 0.12 0,00
16.Junsgadh 1 0 48 5.83 0,00 4,26 7427 0e12 D.00  0.62 0.00
17.Xuteh ‘ D.00 2,33 D02 20,10 26,03 D.02 0.00 0,08 0.00
$8.%afkot L 0.4 8,06 0,00 8410 B34 0.06 0,00 0,09 0,00
19 ﬁurnm!nmg‘; 3 008 328 0.,00 18,73 k| _5:?3 8,00 0,00 0.98 ¢.00
20,State .32 T.08 0,47 13,15 17,13 381 0.68 0,02 231

A



Sugarecne  Yotatoee

Cotton Ground

tuts
. S a———. a——
(10} {11) (12) (43)
025 0.00 38,36 1.73
0.22 0,28 4,32 0.66
0.24 9.86 43,05 3.8%
.13 0,00 45,10 2.92
4472 0,00 2,19 137
0.00 0.43 .00 424
0,00 0,00 14.18 2.04
0.2 0,33 12,08 3,10
G408 G.12 23.85 Y79
.04 D.02 7“;27 758
0.20 0.02 29.23 17.58
1.5 0,00 14.90 824
1448 0.5 736 59,91
0.38 0.00 15.43 38,34
Oe48 e.t&g 5.83 63,52
1.62 0,08 ' 797 7114
ﬁ.ﬂ! B¢ﬂz 23&?2 1"“
121 neﬁB/ 18.6% 56.8%
0,08 .00 53.13 8433
. 0498 0,07 22.24 25,06

Secamun

{18)

0452
1438

D53
1.10
0,08
0,00
1.02
.01
$36
0.50
% 4
0.42
230
.5
G806
034
418
0.28
.70
129

pos Cagﬁn’n Tobaeco
taustaw

{1%) (18) (17)
0,40 1.7 0,28
6,82 Tod2 0.08
0,00 0.37 6419
ﬁ‘ﬁn 0.53 O.14
0,08 0.8 0. 00
0,00 0,00 0,00
. * 075 ‘ ntan 0.%8
Col4 0.51 17.0%
12.12 G422 R.78
0.00 0,12 0.57
G141 1.42 0.0%
ﬂ.ﬂﬂ 003i Boﬂﬂ
0.0% O.28 .00
0.00 G.04 0,00
078 8.39 3,00
0.02 0.04% o.00
0.00 $.94 0.00
0.13 0.08 0,00
0,00 0.0y 0,00
43 1.87 1,50

thillles

{sa)

0.08
0.76
O.41
0.2
0.9
0.26
T+31
0,09

D68

O.24
0.8
Uet?
Q.23
J.5%
D.4%
0.26
0.04
0.1
0.07
0,26

Total

100,00
100-00
10000
100,00
$00,00
400,00
100,00
100,00
100,00
100,00
100,00
100,00
100,00
100,00
100,00
100,00
100,60
400,00
100,00

8cl



spgandda, 1}
Nuaber of apnricultural Nachinery,

te fAtmedatad 245 140 4024  1208% 574 3120
2. Banmskentho A2 180 - 351?  19620 90 1550
3. SBeroda 2582 95 1930  5¥8§% 1109 2662
4. Brosch 198 78 153 3908 193 828
5. Bulsay 176 9 2413 8509 1184 2235
Ge ODangos - 1 15 18 - 2
7. Gandhinzger 43 @ 1054 1310 233 864
8. Koira 5685 7 3808  60BT 1947 s1es
g, MNMghsana 173 162 1163% 29289 919 3493
10, Fanchmahals 27 ¥ 1278 35839 47 452
11. Saberkonths 138 192 BEAS 28189 282 2752
12+ Surat 308 118 2087 6483 1043 21
13. Amarali 274 20 8293 32349 27 2709
14, Bhevnoger 108 52 8179 30450 ST 3116
15, Jemnager 94 32 12302 39289 491 1974
16. Junapadh 147 30 109799 65678 1945 7200
17. Kuteh 64 . AT 3446  10SDE  7TSa 2556
18, Rajket 266 116 S4486 57904 2362 5810
19, Surendprancger 140 19 3994 jo9s80 288 1489
20, Stote 3248 1528 192428 371194 14720 4BS7Y

651



Sgcandix 17
Fachenizetion Index (Division by Faan Mathod)

&0
°g

- 19605 | 19
Districts Tractprs ggima w:z:‘ Index Tracters gfz;inas Ez:cptgg . Index
1. Ahmedabad 1.0987 0.585  0.968 2465 1,406 0,616 0.946  2.97
8 ﬁmankmm 0.137 0.37% 0,065 ) 087 L S b 4 ] 0,621 U287 2.03
3. Barods 1299 032 1.263  2.88 '1.0386 0e286 0,875 2,197
&¢ Broach 234 0,310 0. 287 ) T8¢ 1.085 0.278 0. 346 .M
S. Bulsar 14557 0,692 2,325 ' 4,57 1.473 D523 14258  3.25
6. Oange - 0,038 = T D.08 - - - -
7. Condhinegar 2,239 $774 2,688 = 6469  1.852 1148 4,495 7,20
8. Kairs 2,889 0,827 2498 5,69 3.297 0,828 1,000 4,73
9, fishsana 0.657 1,452 D774 2.86 1.145 0,745 0,725  2.%9
10,Panchmahals  0.140 U213 0.083 0.1 0,079 0.202 0,153  0.43
11.Sabarkenths 0,789 1,599 0.332 2,72 2,364 1,963 1,021 5.8
12.5urat - 1.866 0.4010 1,402 3.68 1.68 0,242 1,471 3.9
13.Anarell T T.537 L j u_sa, 0,394 _ .44 _ 0.238 1,948 0984 Je14
14.6havnagar 0,477 1498 0,571 2,240 D.4W 1.419 0,861  2.76
15,Jannager 0.477 2,039 0,858 3.06 0.207 1,831 0,553  2.48
16.Junagadh 0,680 2,968 2,016 5.66 04273 3.043  1.980
+7. Kuteh 0,340 0.592  g.p63 1.80  O.418 0,492 O.68a 1594
18, Aosleot 5,020 1,799 3,008 4.83 0,908 2,287 Y361 4.5
19.Surendrensgar 0,530 0,535 0,264 t.38 0476 0907 0322 Te¥

20.5tate

091



Agpendix 1>

Vet
Bross cropped area,out put, T L Ty fop 106386
Diotricts - -Grooe . ) . Adiw
N . _cropped ﬁgmpgt L Yoald Lo é«;%’«iﬁung
, '~ ‘?ﬁ:&re} -~ Rupaes per heotore po, will

DU RPINS—— " ' ———— m&&-—-—-— K.‘\;«.W'
1. Ammedabad 571367 889047 1558 A a2

2+ Banagkentha = 61599 469938 764 . iy

3. Earoda AB1168 1179338 2451 - Tiies

4« Broach 390238 830429 2128 &0

S« Bulear 153882 270523 1762 , i‘;;i‘!

6« Danges 19967 | 17910 897 DA

7. Candhinsgor ‘46700 | 55433 1187 " 2.7

8. Xairs 465067 959919 1634 | 102

9, Ffehssna 622167 779469 1408 .

10, Panchmahals 496703 596340 1200 PRRPR |

11, Ssbarkantho 456833 808310 1765 1.58

12, Suret 355085 s0TT6Y 1710 zt/m

13, Amarels 4756686 556895 1381 | risy

14: Bhovmagerx 585298 T000%6 1196 ' &£38

15, Jamnagay 536766 S82391 1085 ‘&l&?ﬁ

16. Junsgodh S80500 980863 1725 . AlTS

17, Kuteh 314767 321978 657 b5 )

18, Rajkot 718400 1086485 1518 2‘;;:39

$9. Surendroneger 660966 84207 1274 w‘ﬁ.’.?a

20, State 0593968 12484297 1437 R



Appenayy | Y

jrqﬁscropped area, Dut put, and ~ ‘\ﬁieidb"~" .2 for
979-80 M
Districits Crox cropped Out put 5\(¢ Labsuyr Lab .
Area (Hectare) int000 ze!d_ YY) produbtivity progyﬁtivit,
rupess per ‘hectare per lg {198
in Bs. workers in Rse in Rupees)

1+ Ahmedabad 510126 432587 848

1855
2. Banaakaqtha 677463 838022 1237 2446
3. Baroda _ 472593 517962 1096 1275
4; Broach 405827 297065 732 1209
S,  Bulsar 158163 329295 2082 1279
6. Danges 25966 25836 995 1016
7. Gandhinager ~ 45691 66755 1461 1904
8. Kaira 502461 1048134 2086 1912
g, Mehsana 516496 1274156 2467 3188
10. Panchmahals 459963 440645 985§ 847
11, Sabarkantha 434963 516736 1188 1833
12+ Surat 317694 808531 2545 2550
13, Amersli 488030 1103924 2262 5719
14, Bhavnager 607861 1069228 1759 3833
15. Jamnager 549029 1050842 1914 5380
16, Junagadh 591 595 1596123 2698 4878
17: Kutch 432391 405095 560 2837
18, Rajkot 741297 1305424 1761 4873
19, Surendranager 542229 3459402 638 2152
20, State 8470838 1342818 1616 2592

291



A.{W\o (g

Cerenls, Pulces, fond raine omd nonefoodgraine Aroa, Out Put

and . i | x JA8AY per hactore Ares in Hectoras, Out Put in
000 Rupcm end .- “,.;. ﬂ@,{pﬁf' -3 An Aupees,

m.sarxetgx . fres MM j\ ST ‘mma :m Pm; SV I
1, Ahmedobad 289800 187211 645 276764 274025 o83
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Districts/State

Te
2,
3.
4,
Se
Be
Te
B
e

Apmadabad
Béuaskantha
Barode
Broach
Bulear
Danges
Gandhinager
Kaira
Mehsana

10,Panchmahals

1.

Sabarkanths

12.Surat
13.Anareld
t4:Bhavngger
15.Jamnager
16.3unagadh
17.Kutch
18.,Rajkot -

19 .5urendranager

Appgndix (&
Indicators for the levals of Agriculturasl developmant 1963«66

Sistrict uisce
L x2 23 x4, x5 X6 .14
764 2111 67.73 1.08 8.78 1,01 0.00
2451 3048 69,37 1.03 5.40  1.00 773
2128 4330 59,00 1.00 3.88 1.0% 2.83
17086 - 1387 §6,10 $.10 Se7t 1.00 16.06
897 9‘8 20.?2 Te on 0‘ 4]4] 9000 D‘Gﬂ
1188 2280 77,73 1.05 11,35 1,00 0,00
1634 1979 75,98 1,07 11.61 1.00 29,67
1408 2829 75,37 1,09 20,87 1.01 1426
1201 1602  53.81 1.15 2.26  1.00 21,96
1765 4593  66.11 1.07 12,22  1.00 2477
1710 28090 60,08 1.08 o.88  1.00 71.18
1381 5663 78,24 1,01 7.00 1.0 6450
1196 4025  66.58 1,03 9,50 1,01 12.76
1085 4379 52,08 1.08 6,76 1,02 6.38
1725 4835 54,42 1.07 15,67 1.20 3,70
857 3261 11499 1.02 7.83 1,12 15,93
1513 6569 66,06 1.02 7,75  1.00 24,69
1274 8332  67.43 1.03 4,68 1,07 15,12 i
x! = Yield rate x2 = Labour productivity :;;

x3 = percentage of net soun area to totel aree for land utilisation=2

x4 = Intensity of cropring i.e. {(gross area sown)

= Psrcentage of gross irrigated arsa to gross cropped ares.
Ax§ — f‘n.-....au.?. - l?.-t-a&tnn fg:unuc avran {vrinnbad/Not aran irvinated



a8 2 2 xa 11 x2 3 00 x4

9.7 86,97 259 2.68 $Y420 T8.20 B3t

0,92 99 .07 043 C.87 27.02 §7.89 4,02

16.64 70,45 . De&S 2.88 61 .4t 86.67 S.46

3.21 91.68 .88 1.8% 64,82 B87.58 3.35

28,18 51,96 0.0 4,87 46,29 26246 TeA?
0.00 0,00 = 0,00 B.64 21,13 179,97 04t

0.00 98,40 6,00 Ge63 37,33 0,00 19.15
1,99 67.6% 10,57 4,69 39.43 00,28 §.76

0.89 86,90 1.80 2.868 34,97 57.5¢ 185.45
8,46 69,31  0.88 Cukt 22,81 72,65 2.%0

068 96,18 1,06 1a72 55428 7748 17.25
5,19 22,35 849 3.0 49.14 144,89 4.43

U.68 9283 .55 2,04 60,982 86445 18,27
Y 06.84 $eB4 Zold 5% 042 $7.33 12.90
0.00 93.6% 2S5 3.06 57.90 37.52 21.92
0.00 96.28 607 5.68 70,45 91.33 32.84
1.88 82,78 0,23 1,60 39,9 81,33 6.39
3.78 7881 8,81 4483 6637 $8.20 19,42
h % 4 83,58 Oe32 $4358 59.86 50,80 BeT?

B & Fercentege of tenk Ltrigated to net area frrigatéd

2% = Percentage of aree under uell frrigation to net ircigeted ures

n13 = Concumption of fertilizers per $000 hectaras of gross eroppad ares
%11 = Fechenizstion Index.

212 » Propostion of avee under nwroeﬂgrams to nross gropped svea.
x13 = Maan annual rainfalls

x14 = Nymber of oil engine per thousand hectare of gross cropped ares.
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%13 x16 7 . a8 AL 220 x2%

0,38 257400 10.16 2.83 263.7 0,39 1635.96
D.04 253.00 D432 Q.46 272,47 0,04 219,17

0,48 512,00 5.25 8.1 $26,948 0.48 2522,47
0.43 413,00 3.87 3.7 414,01 0.4 2145,00
0455 585,00 .27 8.00 641,13 0.69 107 .22
0,00 489,00 0.00 0,00 489,89 0,00 898.24

8.7 563,00 11,89 0,00 694,85 0.82 1264.33
1.0D 683,00 12.42 ", 731,08 .07 1749 .,42
0423 366,00 22,59 1296 399,37 0,28 13668.86
0,08 655,00 2.62 0,97 756,14 13.06 _13%4,97
0.28 384,00 13.46 Tet? 422,69 0.3Y 1542.80
0.65 488 4 G0 B.7 R.52 E12.45 2 U.63 1795.79
8,54 248,00 704 492 - 2%1.72 8.67 1536.78
D17 274,00 D.688 4,00 281.0¢ 0.47 1229.95
0.17 208,90 6.84 2.64 29%5.30 0,18 1917.85%
0.24 328,00 14.04 .49 350,70 De28 1845,.75
De12 _172.59 7.08 9023 175,08 0.12 B872.4%
020 222.00 © 7489 G462 226,61 0,20 1543.83
0.20 150,00 4.40 0,32 151,94 0,20 128%.32

15 « Sumber of trsctors per thousand hoctars of gross crorped srea,

x 16 = Nusber of acle uorkers por 100C hootars of gross cropped aras :
x17 = Ierigastion age Percentage of nst scun sres HNet ares :.rr.tgatad/ﬂet soun ores !.rrir;at
x18 = Consumptis-n of fertilizer per 1000 hecteres of net soun ares.
x19 & fhunmber of male uorkers por 1000 hectaresn of gross cropped ares,
x20 = Humber of tractors par 1000 hocatores not soun arss
%221 = Land productivity paer nat ooun orss,

{prenidts
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7. Gandhineger
B Kafra

9, fohoans
10,Panchmahale
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12,5urst
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14.8havnager
15.Jamnager
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' 18.Rajkot

15 JOourendeanageyr

Indicat
{19778

F+ % a2
848 1055
1237 2446
1026 1275
32 1209
2082 1279
99% 40186
1461 1504
2086 1912
2467 3188
98% 847
1188 1833
2545 25%0
2262 L 4 B
1758 3833
1914 5380
2690 4878
980 2837
1751 4873
638 2152

Appendly |) 4R

a8

67.22

67.52
69420
£5.40
47.05
B0
73.55
T4.15
TN
53.46
60,58
51429
3.
6G2.66
S8.09
57.87
14,5
64,54
52,00

(3

1.08
117

1.04

1.0%
114
195
158
174
127
f.14
1.,¥2
1.07
108
1.08
1.1
1.08
1.03
1.08
1,02

b+

16.55
2% .58
20,70
D58
15.8!

gtﬁﬁ,

I0 .45
40,82

- 38.24

6,73
31,93
28,23

$0.53

14,50
16.40
15.42

9.94
18.14
10,12

gsm 5&: the leval of sgricultural devolcpment

iy

199
1.06
198
1.02
1,19
1.00
T.18

- 1424

1.13
1.1

19’“ |

1.03
1.38
1.08
1.27

%,07
1.03

Here the waricbles xI to x21 ore scme as dofinad in 196356
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36.42
Te34
¥.80
22,38
48,43
0.00
0.00

31,98

1.95
31,04
6430
71 .98
10,95
53.53
7.01
4,70
20,19
20.16
. 13,56

ai
2.41

| 305" '

J.6%
1.30
7.60
0,00
0,00
186
2.43
13,72
0,82
2.02
0,49
3,81
0.60
0.00
0,006
24%
0,00

X3

4018
91 .09
93.38
72452
44,31
99,95
99,99
86,09
98460
50,82
93,14
25.36
62465
B2.5€
95429
79468
76569
8644

X8

20480
9.47

43,80
13.60
27.20
0,23

37.03
55 +83
22.33
11,97
62,57
54427
44,07
35.53
42.03
24,67
32.80
#3.20
8.47

2497

2403
2.28

a7

3.25
0,00
2,59
0.43
3,09

" Je1d

2.76
2.68
S«30
1.59
4489
1.49

X2
18.26
15,95
26,12
19.78
12.68
t.00

20,687

22,19
25.04
733

206,27
15.5%
25,58
24,89
31,34
3C.67
30,18
31 .36
2755

i

D68
75.08
131,78

120,52

199,78

 2‘3&3&

58,03
144,29
8B.84
131,87
100,58
186,69
654,20
73,18
76,22
32.15
60.85
15.789
T2.47

A4

19.97
20,15
B.26

8.96

16.18
3.9@

13.89
24,47
5 » 55

5721
15,26
62.96
43.03
59,39
98,73
15,57
T4.19
29447

TL1



ns

-

0,23
G109
O.%7
.18

Oe24

0,00

Ge.26

0.54

G193

0.01
D39
0.28
0.04
0.C3
0.08
0.05
0,07
T8
8,03

x16

386,00
352,00
730,00
554,00
794.00
686,00
636400
941 .00

454,00

964,00
572,00
746,50
376,08
422,00
300,00
492,00
209,00
343,00
244,00

=17

14,60
23,93
12,31
Ol
14.48
D.36
37.47
J7.38
41,20
7.2
31.48
27.20
9.54
15,25
15.21
15.59
8,10
18.4%
9.599

x18

21,26

11,10

45,54
13. 7
30.08
0.23

42450
67.00
T8.44
13.65
79.64
0,02
46,10
36,18
46,49
26,98
33.64
68,58
BL.61

xt

404,86

. 412,69

758,97
568,30
877,97
6B87+24
730,01

107,713
T ST3.17

1085,21
630743
197.87
393.30
455,07

. 331.87

837,61
215,64
87?‘:3
248,00

%20

Ce28

- 0,22

0.18

- Oa18
- Da27

0,00
0.30
U.62
0.23
G 0%
Je.a4
0,30
d.04
+ 0%
0.06
0.0%
0.07
o186
.03

=

880,80
$450.88
1135,08
748,59
2301 .44
957.18
1870,08
2375.489

3017.22

1122.97
1322.,35
2720.18
233%. 78

1896.48

2117.30
2948.18
990,82
1910.88
648,21

L1



x, » Yield rote(in rupees)

»
1&3?

51,72

¥0%.03
9e 12

103.24
13.63

13.63

80.79
3.57
3,00

49T

1616
©0.82
109.68
19,61
113.61
18.41

1.89

75,04
“2.87
32.87
72.47

173

%, = Percentage of net covn srea to total mportlﬁg

axyes

Intensity of cropping i.e gross area sown/

llet area sown

Percentage ofgross irriceted ares €o gross crope

ped srea,

intensity of irrigation L.e W
<@t ares ixrig a

Percentage of carel lrrigated to net ared

Lrrigated.

sercentage of tank 1 rigéted to net eres irrigatey
fercentoge of arcas under well irricated to

net irricated area.

consumpticn of fertilizer per 1000 lcctares of

gross cropped srea
Hechanization index

¢rogortls of areda und £ non f00d grein to oross

crople” ares



L P

24

3e

174
RIRLIQCRARHY

Bhadurs, Amit *Production condition under sed b=
udslism in Indian Agriculture®,

Esonomic Journal, Vole83,1973

BhalliG.5, and Y.K. Perforrance of Indien Aoriculture:
- Alagh ' A Districtwise Study, New Delhij
~Sterling vublisher, 1979,
Bhallae C.S. ieport on Food Crains Crowths A district
Y.iH.8lagh wise Otudy,il phase of JNU plenning

4

Se

6o

Te

.

De

CeS5+Thind and Cosmission Project, New Delhi 1986,
f‘; ;a‘i,Shlm .

Bhawdwaj, Krishnas Pr.duction conditions in Indien
Agriculture: A study based on Farm
Eoragement Surveys, London,Cambridce
University “ress, 1974,

Chadha C.K. Farm Style and Productity Reinsted:
Some notes on Recent Experiences in
Punjab, m, Vol 13 No=39,1978,

Covernment of The Lendbook of Basic Statistics,
Cujarat, The Gujarat State,1969-786 By Bureau of
Economics and Ceatistics, 1977,

Hayanil Yujro and ® Agricultursl Procductivity Difference
Keli.Tattan fmong countries® Ih -4 e
Uavisg vol-P,No.5 Cecember 1970

Johneon F and  * The ole of Agriculture in Economic
J oV Hellow Cevelopment” in Kari A.Fox and D.Cale
: Johnson{eds) Readings in the Economics

of Agriculture,19/0.

Kendell, B.Gs *The Geoographical Distribution of Crope

Productivity in En-lend® . {
iloval Stati ) 5occ1ﬂ%
PP 2148,192 ‘

10 Kundu Amitabh *® [essuremente in Urben ProCecss A

Studx in lLeglonalization® Bombay,
Popular Crakshan, 1980,



tt.

124

13
14,
1S,

16.

17.

18,

19,

20,

175

Beollor Yt "The Funetions of Agricultural Prices

in Economic Development”
£ A 0l=19,1i0

PPe23%37,1

tintas B,5 and "Crowth of Crop-Untaput in India,195%,

A.Valdynothan 1951=54 to “8-61" in Pramit Chaudhary
(ed) Re2cings in Indian Agricltural
Development ,London,Georce Allen and
Un"tﬂ.’g‘r)

Proccedings of "heglonal varietion in Agriculturasl
2324 canfurenct’mwl produetivity?, Indjan

Rao Hunuranthe C.H, Technolooical change and Pistrie

bution of Ceins in Indian Agricul ture
New Delhli, Vacmillen -g»ubucaezms.n‘?b

Rao S.K. Intra Neclonal Variations in Agricultursl
Growth, 1952-93 to 64-065,CP% Vol.16
NO 27, pPe 15331245,1971 '

Spate OHJK ATA Indis, Pakistan and Cylon, The
Leaxnonth and Regions, Mechsuen and Co.Ltd.B.l.
BJH.farmer rublication, 1972,

Shagma PeSe " A Tegional Approach to Agricultural
: Developmont in india< Some preliminary
Fesults® ]
Leonomics Vol=19,No 1, .

Sheoni P.V Agricultural Cevelopment in Indis,
Vikas ‘ubliehing House, New Deihi, 1973

Tanbad S.P. * Spstiol andg Yemporsl Varistions in
Agricultural productivity in Mysore
i BUTné&l of 184 . T

HaT

Economics Vol=20 No.4,
Vyas V.S * Reglonsl Imbelance in Foodgraine

Production in Last Decads FpV Vol=8
Cecember 29,1973,



	TH21160001
	TH21160002
	TH21160003
	TH21160004
	TH21160005
	TH21160006
	TH21160007
	TH21160008
	TH21160009
	TH21160010
	TH21160011
	TH21160012
	TH21160013
	TH21160014
	TH21160015
	TH21160016
	TH21160017
	TH21160018
	TH21160019
	TH21160020
	TH21160021
	TH21160022
	TH21160023
	TH21160024
	TH21160025
	TH21160026
	TH21160027
	TH21160028
	TH21160029
	TH21160030
	TH21160031
	TH21160032
	TH21160033
	TH21160034
	TH21160035
	TH21160036
	TH21160037
	TH21160038
	TH21160039
	TH21160040
	TH21160041
	TH21160042
	TH21160043
	TH21160044
	TH21160045
	TH21160046
	TH21160047
	TH21160048
	TH21160049
	TH21160050
	TH21160051
	TH21160052
	TH21160053
	TH21160054
	TH21160055
	TH21160056
	TH21160057
	TH21160058
	TH21160059
	TH21160060
	TH21160061
	TH21160062
	TH21160063
	TH21160064
	TH21160065
	TH21160066
	TH21160067
	TH21160068
	TH21160069
	TH21160070
	TH21160071
	TH21160072
	TH21160073
	TH21160074
	TH21160075
	TH21160076
	TH21160077
	TH21160078
	TH21160079
	TH21160080
	TH21160081
	TH21160082
	TH21160083
	TH21160084
	TH21160085
	TH21160086
	TH21160087
	TH21160088
	TH21160089
	TH21160090
	TH21160091
	TH21160092
	TH21160093
	TH21160094
	TH21160095
	TH21160096
	TH21160097
	TH21160098
	TH21160099
	TH21160100
	TH21160101
	TH21160102
	TH21160103
	TH21160104
	TH21160105
	TH21160106
	TH21160107
	TH21160108
	TH21160109
	TH21160110
	TH21160111
	TH21160112
	TH21160113
	TH21160114
	TH21160115
	TH21160116
	TH21160117
	TH21160118
	TH21160119
	TH21160120
	TH21160121
	TH21160122
	TH21160123
	TH21160124
	TH21160125
	TH21160126
	TH21160127
	TH21160128
	TH21160129
	TH21160130
	TH21160131
	TH21160132
	TH21160133
	TH21160134
	TH21160135
	TH21160136
	TH21160137
	TH21160138
	TH21160139
	TH21160140
	TH21160141
	TH21160142
	TH21160143
	TH21160144
	TH21160145
	TH21160146
	TH21160147
	TH21160148
	TH21160149
	TH21160150
	TH21160151
	TH21160152
	TH21160153
	TH21160154
	TH21160155
	TH21160156
	TH21160157
	TH21160158
	TH21160159
	TH21160160
	TH21160161
	TH21160162
	TH21160163
	TH21160164
	TH21160165
	TH21160166
	TH21160167
	TH21160168
	TH21160169
	TH21160170
	TH21160171
	TH21160172
	TH21160173
	TH21160174
	TH21160175
	TH21160176
	TH21160177
	TH21160178
	TH21160179
	TH21160180
	TH21160181
	TH21160182
	TH21160183

