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INTRODUCTIONR

1+1. The Role of Agriculture in Economic Development

The predominance of agrarian sector is 2 common
feature to all developing economics. The growth of
this sector acts as an engine of growth for the eco~
nomy and creates s strong base for industrial develop-
ment. Rising sgricultural productivity supports and
sustains industrial development in several important
ways‘. Firstly, it permits agriculturs to realise a
part of its labour force for f£ndustrial employment
while meeting the increasing food needs of the non-
-agricultural sector. In fact, it is increasingly
felt that the surplus labour svailable in the agri-
cultursl sector can itself be a big source of capital
fbrmstiona. gecondly, it raises agriculture incomes
thereby - creating the rural purchasing power needed to
buy the new industrial goods and thus foster indust~

risl development. Further, increase in rural savings

1o Carl Eicher snd Lawrence Witt (Ed.) "Agriculture
in Economic Development” Vora pub, 1970. Paper
by willian H. Nicholls litle "The Place of Agri-
culture in Fconomic Development.

2. Ragnar Nurkse, Problem of €spital Formation in
Underdeveloped Countries, ﬁx%orﬁ, 15506.
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which may be mobilized through direct and indirect means
lead to capital formstion in industriasl sector. Rapid
population growth and high income elasticity of demaend
for agricultural products especially for foodgrains call
for a substantisl increace in sgricultural production.
If agricultura} supplies fail to expand in pace with
the growth of demand, the results sre likely to lead

to a substantisl rise in agricultural prices creating
pressure on wage rates with their consequential adverse
effects on industrial profits, investment and overall
grouth process. Increasing agricultural production
enables agriculture to supply the major wage good (food)
to general population and industrial workers inm parti-
cular at a price favourable to the profitability of new
1ndnstry1. Moreover, a large number of industries expe-
cially in developing countries are agrobased snd draw
their supplies of raw-materials from agriculturgl sector.
Naturally, therefore, the steadily increasing supply of
raw materisls from agricultural sector becomes an impor-
tant pre-requisite for expansion of such industries.
Finally for quite sometime foreign exchange resources

hive to be contributed largely by agricultural exports.

1. Arthur Lewls, Theory of Fconomic Growth, London,
George Allen and Unﬁfn, 1985, pedile



such resources are of critical importsnce to the import
of capital goods snd technical know-how for initiating
and sustaining the process of industrislization. This
indesd hos been the historical experience of a number
of the presently developed industrisl economies; not-
ably U.K; Jspan, vest Germany and so on.
1.2. Statement of the Problem

This cruciazl role of agriculture in economic develop-
ment can be realised, provided the sgricultural output
grows at o rapid rate. HNormally the increase in the sgri-
cultural production is possible through three different
ways. Firstly, it can be expanded through the expansion
of not sown area. Secondly, by relieving the scarcity
of land either by ensbling multiple cropping or by per-
mitting 2 change over to crop and inputs which show hig-

- her physical yield snd slso higher economic return.

- Thirdly, the baase can be expanded through more intensive
cultivation by raising more than one crop on s given |
piece of land.

The most traditional means to increasé agricultursl
production is of course expansion of area undnk culti-
vation. But in growing econemies where there is incre-

asing demand for land both for agricultural and non~
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~agricultural uses, the prospect of bringing additional
lsnd under éultivation is limited. For example, there
is limited scope to get lend for cultivation from al-
ready limited area under forest. To maintasin ecological
balance st least one-third of the geographical area must
be kept reserved for forest. There ig often some scope
td procure land from the category of land c¢slled culti-
votble waste but the cost of bringing marginal and sub- -
-marginal land under plough may be quite high. and even
if such mzrginal lends are put to crop use the producti~
vity would be very low and inadequately remunerstive to
- the cultivator. In faet, it has been observed that, the
extension of cultivation to marginal and sub-marginal
land lead to 3 declining of overall productivity’.
There fore, the other two alternatives, viz; productivity
and multiple cropping remain the major sources of growth
in agricultural output.
1.3. Indisn Situstion:
Recently.sevefal attempts have been made to cslculste

the growth rates in agricultural output in India and the

1.V.K.R.V. Rao, "sgricultural production and producti-
vity during the plan periods: A review of the past
snd some reflections on the future®”, A.M. Khusro's

(rd.) Readings in agricultursl Development., 4Allied
publications, Bombay, 1963, Pspe 65235.‘



contribution of areé snd productivity to the growth in
output. Y.K. Alagh and P.Se Sherma in their recent papnr1
have calculated the growth-rate for pre-~Green and post-
-Green revolution period. They observed that during
period I viz; 1960-61 to 1969-70, the trend growth rate
of foodgrsin output was 1+82 per cent and it rose to

2+74 in period II viz; 1969-70 to 1978-79, apparently
indicating the impsct of Green Revolution. The over=-all
growth-rate (viz; 1960-61 to 1978-79) was to the tune

of 2:17 per cent. Uhile selecting different years snd
dividing them in to two periods of pre and post Green
Revolution, Prof.C.H. Hunamantha Rao has arrived st a
slightly different results?. During 1960-61 to 1970-71,
the foodgrain output grew at the rate of 2+5 per cent
annually as against 3+3 per cent in the previous decade
viz; 1949-50 to 1959~60. The annual growth in the output
of agricultural commodities as a whole decelerated from

3+3 per cent in 1950s to 2+1 per cent in 196083, However,

1.Y.K. Alagh and P.5. Shsrma "Gpowth of crop production
196061 to 1978-79" Indisn Journal of Agricultursl :
Economics, April-June 1980. p.10L.

2.Hanumanths Rao, Technol -ical Change snd Distribution of
Geinsg in Indion ¢ “1c%Iture, Machflan.I@?S. Delhi, p.%

" 3.In this study, annual compound growth rstes have been
estimated for 1950's and 1960's separately.




in case of whest snd bajra, there hng been & marked scce~
leration in the growth~raté éwihg to the adoption of new
technology. But ié case of other crops except maize, there
hos been a marked deceleration in the géoath rate.

About:t the chenge in sroa and productivity the stuay
observed thst during the first decade (1949-50 to 1955-60)
the cropped srea grew st the rate of 2.1 per cent per
snnum and it declined significantly to 0<6 per cent per
annum during the decade 1960-61 to 1970-71. OQOpposite is
true in case of pﬁaductivity. It grew st the rate of 1.3
per cent {n period I (1949-50 to 1959-60) and by 16 per
cent per annum in peﬂod II. Thus the rate of growth of
productivity was higher in poriod II. In segregating the
growth of agriculvtural output into "Ares effect® snd "Yield
effect”: he observed that.in pericd I about two-third of
increase in output could be attributed tb the incres<e in
area and only one-third t productivity. The opposite was
the trend in period II. The lncresse in productivity
accounted for about $0 per cent of output growth because
the growth fata in area ag pointod out earlier wss only
0.60 in period 1I. |

Above observstion reveals that srea as s source of
growth is going to be of a very limited wse and it i8 the
productivity which should dominate in future. The limited



scope for area expsnsion can also be understood by looking
at some figures on land use in different states and in Indla.
Table 1.1 gives the informstion of land use in India right
from 1950-51 to 1975-76. It indicates that in 1951-52, the
percentage of net sown area was 3640 snd it steadily grew
up to 44 per cént in 1975-76. However, the expansion of
afaa after 196565 was very meagre and more or less it
shows the tendency of stagnation between 1970-71 and
1975-76. The other categories of lsnd :use reinforce the
same print. The area under forest in 1975-76 was 20 per
cent as sgainst the minimum requirement of 33 per cent. So,
in fact we need to incres-¢ the ares under forest. The other
land use categories n=mely permanent pastures and fallow
land show that some marginal and sube-msrginsl land are
still left with us but the reclamation of this area viould
¢ost us quite a lot. The cropping intensity hés revealed
a continuous positive trend over the period from 1950-51 to
1975-76. 1In 1950~-51 4t started with 111+00 and in the year
1975-76 it ends with 120.00.

Thus in fiftles the area grew at a rapid rate am served
s 3 major source of growth, but this rising trend was abated
in later decade. Keeping in view the limitation of area,
more emphasis was laid on expansion of productivity and multi-

ple cropping and ag 8 result in later period the growth in



T-ble Hoelsl
Lsnd Utilisotion in India (1950-51 to 1975-76)

Year AF/GA NAC/GA PP/GA MT/Ga cw/ag ocr/Ga CF/GA NsA/GA
% % % ' % % % % bid
1955-56 15.8 1447 3.5 1.7 6.8 5.8 3.7 39.5
1960=61  17.1 14.9 L3 1.6 6.6 3.4 3.6 40.7
1965"66 18 08 ’5;2 lp.ﬁ 142 502 2.8 800 tp“c?
1970"71 19 ¢6 13.7 I).1 : 1.3 50&) 20? 3-2 I;B o
1975-76 20,0 12.1 3.9 1.2 5.4 2.9 3.8 43 .6
¥here AF <= Area Under Fforest
GA = Total Geogrephical Area
NAC = Area not Available for Cultivation
P? = Parmanent Pasture
MI = aArea Under Misc. Trees
€W = Cultivable Hastse
OCF = Other than Current Fellow
CF =~ Current Fellow
NSA = Net Sown Aresa
Source Statiastical Abstract of Imdia-196,

.Statistical Abstract of Iadia=1978
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multiple cropping was higher than the area as indiceted
in table 1.2. This was made possible by irrigation which
grew at a faster rate and made sll efforts to elevaoted the
level of multiple cropping.

Situntion in Mahardohtra

In Msharashtrs, sgriculture is an important economic

activity in which 62 per cent of working populstion was

‘engaged in 1980-81 againet 66470 per cemt in India as @

whole. Msharestra derives smsller proportion of its

income (i.e; 30 per cent) and employment from “agriculture.
Low share of agriculture in statet's income partly reflects
relatively high degree of industrial development in the
state, but 4t is basically due to low productivity of land.
The climate and soil condition in the state are such that
it hag led to both inferior crop=-pzttern and relatively low
yield in respect of most of the crops. as much as 30 per
cent ares of the state is subjected to low and uncertsin
rainfall and therefore declared as drought prone. A very
small proporticn of area is under irrigation and hence

is inadequate to overcome the instesility crested by rain-
fall consequently the crop-psttern of the state is dominated
by dry farming crops such as Jowar and Bajra which give

low level of yleld.
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Table No. 1.2

Trends of Cropping Intensit Level of Irrigation And
rrigation Intensity in India 20=51 to 2

T bmeity  Ierigscion  Intonelty
1950~51 111 17.6 108
1955-56 114 18.0 113
1960~61 115 1845 113
1965-66 114 19.2 117
197071 118 22.1 123
1975-76 120 24,47 124

Source : Statistical Abstract of India - 1964
statistical Abstrect of India = 1978



Since the agricultural production in the state heavily
depends on rainfsll and as a result, the performance of
agriculture over time has not been quite satisfactory. This
fact has been brought out by some studies on Maoharastra.

' h-g calculated compound

In one such study, M.P. Khare
growth rate of agriculture output for the years 1960-61 to
1971=72 and sepsrately for the period 1961-62 to 1969~70,
where he has excluded the abnormsl y~ars. The compound
growth rate of agriculturasl producticon for the period
1960-61 to 1971-72 was 1450 per cent per annum. Foodgrains
production the major component of agricultural production
hag particularly not done well with a negative growth rate
of 163 per snnum. For the second period, to get resl
effect of the normal situation, he has excluded four sbnor-
mgl years. 1960*61 was exceptionally & good year in the
sense that although gross cropped area was not high, pro-
duction of foodgrain was so high that its production level
had not been crossed till 1973~74. The years, 1965-66,
1970~71 and 1971-72 were particularly bsd both in terms

1o H.P. Khare, fgricultursl Development of Maharastra,
Agro-Economics Researe t, Gokhale Institute o

Politics and Economics, Pune, 1977, pp.223-273%.



of cultivated area and production due to drought. After
eliminating these yesrs, he still observed the state of
stagnancy. Campaund growth rate for total production comes
to <007 per cent and for fodd=-grain i¢ comes to -0+23 per
cent. During the ssme period ares and productivity grew at
a rate of 0+23 per cent snd 016 per cent respectively. So
over the period starting from 1960-61 to 1970-71, the agri-~
cultural output had infact declined snd had shown a tendency
of Stagnntion till 1973 -74.

However, after 1975-76 the production has shown marked
improvement. One study has calculsted the growth rate in
cutput, area and productivity for the period starting from
1950~51 to 1976-77'. The compound growth rates have been
separately cslculated for periocd I viz; 1950-51 - 1960-61
snd period II, viz; 1960~61 - 1976-76. It wae observed that
between 1950-51 and 1960~61 the aggregate output grew at
the rate of 2+73 per cent per annum (compound) and by 4«35
per cent during the period 1960-61 to 1976-77. 1In period I

incresse in area was much higher (1.45¢) thaw in the

hesls submitted to the Centre
or the study of Regional Development, Jawahsrlal
Nehru University, New Delni, 1983,

1+ Ramegh G. Dandge, The Instability in Mahsrastr
Agriculture: A Time Series Ansiysis. fi§§5-51 to
%§§§-‘2'27 s MePhiL T
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period II 0.26 per cont, It was Jjust marginal. thile
productivity grew at a fsster rste of 4+12 per cent per
annum in peéicd 11 ag sgainst 128 per cent in perioed I.
The figure further indicated thst area wss the major source
of growth in period I and the contribution of productivity
was relatively less. 'hile opposite was true in period

in which growth of area was marginal but productivity was
the major source of growth.

Thus like India, area as a source of growth has become
less importsnt Maharashtra. It was much more in casse of
Mahapgachtra because the proportion of net sown area wss
quite high compared to other states of the country snd India
as o whole (tsble 1.3 & 1.4). The limitation of area and
thereby the importance of multiple cropping and productivity
as a m2jor source of output in future can be meaningfully
brought out by looking at the lsnd use figure in Moharaghtra.

Extension of Land Bage in Maharashtra:

Table 2+1 and 1.5 give the figure on land use for the
years 1951-52, 1961~62 and 1975-76. Of the total reported
ares of the state (307.53 lakh hectares) 183.24 lskh hec~
tares which accounts for 60 per cent of total areas used
for raising agricultural crops in 1975-76._ So, the state
showed relatively higher proportion of total aresz under
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Tablefio.1.3

d Utilisation in Different States of India (1960-61)

AR

Source Statistical Abstract of Indias - 1964

states AF/GA HAC/GA PP/GA  MT/GA cu/Ga  OCF/GA CF/GA NSA/GA
% % % % % % % %
Andhra Pradesh 23.3 15.3 boby 1e1 5.9 3.3 8.9 39.3
ﬁ_s}sam 22.2 2509 0.7 5¢5 005 c.8 Q.2 10.1
Bihsr .. 21 n6 ‘2.8 1003 - 5.2 ‘&os 7.7 lsbo‘
Gujrat L9 26.6 5.0 0.2 L0 23 1.8 50.2
Jammu % Koshmir 6903 12 o1 2.7 2.9 306 0.2 201‘ 1h 5
Kerala 27 «2 G2 1.2 5-2 3-7 1.6 17 l;9 9
Madhys Pradesh 31.2 9.5 8.3 L6 7.2 362 1.8 263
Tamil N:du 1% og 1;.3 b4 o3 éog 2:3 4 og 7. 5 bg o%
Maharashtra 17 » ol . - . . 3. O e
Karnataka Thel G0 %7% 1.9 T oly %77 h.g .
Orissa 22 .9 1 6;3 47 2.0 9.1 1.9 5.9 36 0
Punjah- 3.0 27 «1 1.0 (038 | 3-9 N.A lbos ﬁ).?
Rajasthan 24 18 03 ‘&’9 0.1 19 -9 9.’ 5-9 38 03
Uttar Pradesh 6.1 15.3 Oet 2.0 506 43 0.5 58-5
“egt Bengal 12 o5 ’L% HeAe T3 Nefo . EQA 61 .
—_Indla - 17.1___ 149 L3 1.6 5.0 A 3.6 40.7
: Yhere A - Area Under Foregst
GA - Total Geographicel Ares
N4aC = Ares not Avallable for Cultivation
PP =~ Parmanant Pasture
HT = Ares Under Misc. Trees
C7? = Cultivable "aste
OCF = Other than Cultivable Fallow
CF =« Current Fallow
NsA =~ Net Sown Area

71



Land Utilisotion in Different states of India (1975~76)

States AF/GA NAC/GA PP/GA HT/GA cu/GA ocr/Ga ce/GA NsA/GA
i) i % % % % % 4
Andhra Pradesh 2% .2 1847 . :3"'3 o § 15"7 T hez 8.2 " 408
Assam . 5¢4 11.0 . : 0.6 0.5 11.8
Bihar _ 16.2 12.2 .9 . .3 .7 . 5.2 - Q2 L8 .7
Gujrat 8.4, 307 4.6 0.3 . 11.9 . 1.9 2.2 51.6
Jammu % Kasl’mir 60.8 10 .7 . 203 . 2.0 , 2.8 . 0.2 . 1.9 ’503 .
Kereola 27.8 8.7 0.5 . 2.0 . 2.9 . 0.6 . 0.9 6.3
' Madhya Px‘adesh 32 6 10.0 , 609 . 003 . L 6 . 2.0 : 1.7 42 o2
. g;a?‘il Nadu . 150% . 1%03 , 10‘& . a.g 209 : Itog 1203 1;60?
aharsshtra 17 - 2o ) . - . e . 2 o *
Karnataka T§,1 Gl ’;:% 17 % .g T 342 L9 g%?%
Orisaa . 3&008 5.6 . B . 3.2 2.5 . 1eh . 3.6 39 4
Punjab Let 10.6 O.% Ot 12 0.0 . 11'3 : 32 -6
Rajaﬁthan 5.5 73 03 503 .o 0-3 . ’9 oy 6.6 5.6 hie 1
Uttar Pradesh 174 © 115 0.9 2.7 5.1 2.1 . 3243 54 .6
Hest Bengal 125 6.6 NedAe . 606 N.A. . ch‘ Hedeo 7001&
~ ;‘nEIa"H 20,0 12,1 j’é 1.2 5.0 2.9 3.8 )
Where AF -~ jres Under Forest
GA <= Total Geographical Area
HAC = Ares not ivallable for Cu].tivacion
PP - Permanent Paature
MT = ‘rea Under Misc. Trees
€ = Cultivable lagte
OCF = Other than Current Fellow
CF = Current Fellow
NsA = Net Sown Ares

Source Statistical abstract &f Indis - 1978.

¢l
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Table 1.

Extension of the land base:Averapge for three years

(000' Hectares)

S1.No Item 1951~52 1961-62 1975-76
t1e NeSeh.
{a) Area 16672 17981 18224,
(b) Index 100 108 110

(c) ¢ of total area 5421 58.45 59 .33
2. Irrigated Area 4

(a) area 890 109 1749
(b} Index 100 123 196
(c) ﬁ of NsA 503‘} 6&08 90&
3. A0, |
() Area 54,0 979 1428
(b) Index 100 181 264
(c) ¢ of NsA 320 5.4k 7.85
L. Cropping Intensity  103.2 105  107.50
NeSebo Net sown Area

({0

AeSeM0. Area sown more than one

Source : (1) Mahsrashtra snd Gujarst, Apricultural
Statistics Directorate of Eeconomic and
- Statigtics, Government of indis, 1961.

{11) sesson and Crop Report of Maharashtra,
(1967-62), Government oi Maharashtra.

(111) Sgatisticsl Abstract of Msharashtra
[1975-76Y, Government of Haﬁrasmra.




plough compared with India (46 per cent). The proportion
of srea sown more than once is small. In 1975-76 this was
7+84 per cent of Net sown ares. The state had asbout 17 per
cent arez under forest, about 3 per cent under cultivable
waste, about 5 per cent under follow land and neerly 6 per
cent under permsnent pastures and land under miscellaneous
tree crops and so on. This fact shows that there is no
gcope to bring additional land under cultivation because

85 per cent of cultivable ares is slready being used for
agriculture purposes. In these circumstances the expansion
of mﬁltiple cropped area is the only solid and conducive
way to increase agricultural output in the state. In 1951~
~52 of the total net sown area only 3+24 per cent was under
multiple cropoing and it increased to 5¢4 per cent in

. 196162 and 784 per cent in 1975-76. index of area sown
more than once was 25, in 1975-76 compared to 1.81 in
1961-62 and 1.00 in 1951-52. The cropping intensity was
10320 in 1951-52 and increased to 107 in 1975-76.

Although area sown more than once did not increase much
but it showed a steady increase. ind there is great scope
to incresse it because out of 320 per cent of the irrigation
potential only 10 per cent is being used éurrently. S0 with
limited area on hand, the emphasis will have to be on multi-

ple cropping as 3 source of growth in the state. Therzfore,
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in the present study the purpose is to examine the varia-
tions in the level of cropping intensity to locate the

high and low intensity area and to identify the factors
behind such varistions.

1.5.0bjective of the study
The main objective of the is

(1) to analyse the inter-taluk varistion in cropping inten~
sity at three poiats of time viz; 1961-62, 1968-69 and
1974, ~75 taking as a unit of analysis in the state of
Maharastra.

(11) to identify the Bactors causing variation in cropping
.intensity.

(iii) to further examine the relationship between cropping
intensity and irrigation level snd differemt sources of
irrigation.
1.6.Methodology and Stetistical Technigue
(1) Unit of snalysis -~ In this study taluk has boen

taken as a3 unit of analysis. In fact it wns a difficult
task to collect data for so many taluks of the state. But
we decided in favour of taluk becsuse we thought the varia-
tion would be gquite prominent and revealing st tsluk level.
In the state of Maharashtra there were 229 taluks in 1960'
but the number went up to 232 in 1975-76. For the convenience
of temporal comparison we have finally selectéd 229 taluks

for the pufpose of analysis.



(11) study Period - s pointed out earlier, the study aims |
at examining the varistion in cropping intensity st three
points of time, viz; 1960-61, 1961-62 and 1962-63 (period
1}; 1967-68, 1968-69 and 1969-70 (period II} and 1973-74,
1974=75 and 1975-76 (Period III). These y»ars were sele-
cted for two specific purposes. Firstly, these were con-
sidered to be normal years and specifically chosen asg to
avoid the seasonal fluctuation in sres duc to weather
condition. The asssumption being that favourable weather
condition is a pre-reguisite for optimal use of land and
other inputs. In order to minimise the level of fluctus~
tion, three-ycsr moring average has been taoken. Secondly,
the gelection of time period has some relevance from an-
other sngle. These pekiods as a matter of fact represent
the three different stages of agricultursl development

in the state. The years l960f61, 1961-62 ond 1962-63
could be described under the influence of traditionsal
agriculture. S8ince the new era of improved agriculture
started after the introduction of Intergrated Area Develop~-
- ment Programme and this w-s actually implemented in the
Kharf Season of 1963-64 in Maharashtra. However, the
second pericd (with years 1967-68, 1968-69 and 1969-70)
may be treated as a transitional period. Yeors included
in pfriod 11X {viz, 1973~74, 1974-75 and 1975-76) were



considered to be under the full influence of new techno-
logical change. This perlod should reflect the changes
that have occured due to the technological change in

the state.

Data Base:

Thé study 1s based on secondary datas published by
different officisl agencies. The major publicstions
consulted were as follows:

(1) Statistical sbstract of Bombay State published by

the Government of erstwhile Bombay State 1957-58.
(11) Season and crop report of Bombsy State 1950«51

to 1954~55 published by Government of Bombay sState.
(181) Statisticsl sbstract of Madhys Pradesh (1954=-55)

‘ Published by Govermment of Mahdya Pradesh.

{iv) statistical abstract of Hydersbad State, 1954-55,

published by the Government of erstwhile Hyderabad

State.

(v) statistical abstrsct of Mahsrashtra for various
years published by Government of Maharashtra.

{vi)Season and crop roport of Mshsrashtrs State for
various yesars, published by Government of Msharashtra.

(vii)The performence of budget of Maharashtra published
by Government of Malarashtra 1976-77 and 1977-78. |
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{viii) Fert'ilizer stati-tics published by fertilizer
wssocistion of Indls for vsrious years.
(ix) -Socio-accvnomic review and District statistical
abstract published by Government of Maharaamra.
{x) Census of Maharashtra State, 1961 and 1971.
1.7. Selection of Variables
Ag pointed out earlier the main purpose of the study
is to explain the variation in cn(tp_ping intensity. To
explain the variations a suitable system of explanatory
varisble has been developed. The following varibales
have been selected for the purpose of analysis.

Dependent Varisble : Cropping Intensity
Cropping intensity is defined as gross cropped area

as 3 percentage of net sown area. Gross cropped area
conslsts of net gown arce plus area sown more than once
where the net sown area refers to the physical ares
sown and srea sown more than once reprosents each net
sown acre times the number of additionsl crops raised

on it during a year. Mathetmatically speaking

L‘]‘l" LQ*’ sseet Ln

Cropping Intensity=

n
= Gl
= w100 Vhere  i=1,2,...,n
n 7T T DIss T
= Ly Lm 338.162095479 W‘

=1 comT RN M7256 Va g

C ot Iy

TH-I410



where Cq denotes the number of crops, harvested in a
year, Ly stands for area used for the production of C;th
number of crops and n stands for maximum number of crops,
that cen be cultivated in a plot of land in a year.

In measuring the crop.ing intensity the long duration
crops which occupy the field for twelve months or more
pose the problem. If we take the ares under these crops,
as it 1s long duration it would unnecessafily depress the
cropring intensity figure for some regions. To aviod
and ambiguity some studies have deducted the area under
these crops from gross cropped sres and net sown ares.
Ve fleel that this approsch perhaps is not proper. This
method unnecessarily hides the real plcture and slso depres-~
ses the cropping intensity figure of some of these re;ions.
Therefore, in the current study srez under sugarcsne crop
is doubled snd added with GCA only decause this area has
been once added in both GCA and NSA. e thought that this
would be a proper method. Farmers prefer to devote area
to sugsreoene which is twelve monthly and 18 monthly crop
in Maharashtra, because the yield from sugarcane is either
equal to or more than two 8ix monthly crops. That is why
farmers prefer to grow sugarsane. Mahsrashtra is a leading

sugarcane producing stste znd the twelve month¥y a=nd
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.eighteen menthly sugarcane varieties are commonly used.
Our method will take account of this fact.

‘Exglanatarx Variable

| The following independent varisbles have been taken
in this study. First set of veriables which we used to
explain the inter~taluk variation in cropping intensity &
are, rainfaf%{ irrigati;§>level, irrigation 1ntensitﬁ:)'
mechanigation 1nd§2, per hectare animal use and per hec-
tare sgricultural workers. Since the main emphesis in
this study 1s on irrigation, another set of variables,
comprising different sources of irrigestion like canal,

tank, well have been used to explain the variation in

cropping intensity. The impact of different sources of
irrigation has been studied separately.
First Set-Factors Affecting Cropping Intensity:

{1)Rainfall -« Among the natural factors, rainfall is

the moet important one which affects plant growth, crop
production and use of land. Rainrail not only helps the
crops to grow but feeds water to different sources of
irrigation which ultimstely induce farmers to adopt multi-
ple cropping. In estimating the effect of rainfall on
éropping intensity the total annual rainfall is important

but ite extent in crucial periods and distribution over



the seasons 18 equally more impOrtant1. In the present

snalysis houever. the total annusl rainfall data has been
taken for esch taluk on a three~yesr moving average basis.
(11) Irrigation Level

Irrigation has almost become a cruclal input in Indian
agriculture. It not anly provides protection agsinst
uncertain rainfall but also enables the farmer to take
more crops. Higher level of irrigation would provides
great stability to the agricultursl production. In fact,
it has bocome a pre-requisite and once this input is
made availsble, other new input eaglily be used by
farmers. The level of irrigation is defined as percentage
of net irrigsted arez to the net sown srea of the taluk.
(1i1) Irrigation Intensity |

Irrigation intensity indicates 38 to how intensively
exlsting irrigation facilities are used. ;t shows the
quantitative sspect of irrigation. If an sres enjoys »
perennisl source of irrigetisn, then asrea irrigated more
than once would be high and it facilitates more intensive
use of 1sand. Irrigation intensity in this study is defined

as gross irrigated area as percentage of net arca irrigated.

1«Abraham T.P., 'Isolotion of effects of weather on
productivity including other risk as danger by pests
and diseases'. Journsl of Indian Socicty of Agricultural

§tﬂti$tics, VOlo 1 L ] L]
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(1v) Mechanisation Index:

Meéhanisation is normally defined to include all power
driven implements as well as other improved implements like
tractor, powers tiller, thmasher, tube=-well, oil engine,
electric pumps and other related machineries. In develop-
ing countires like India, mechanisation in agriculture
is suggested for two reasons. Flrstly, to improve the
production efficiency in agriculture and secondly to fill
up our energy crequirement. In 2 number of studies it was
observed that mechanisation leads to timely operations
and thereby promotes multiple cropping. e hive used
three implements namely tractor, 0il engine and electric
pump to form mechanisation index. In our study the mechsni-
sation index is worked out by 'Division Method'!:which is
used ag follows. The absolute data of these implaments werse
first stondardised by working out the use of oll engines
and electirc pump sets per 10, 000 hectares of cultivated
are~ and of the tractors per one lakh hectares of culti-
vated ares. The proportion of stsndardised value to the
mean for each implement was found out. Mechanisation index
of the taluk was calculated by adding proportion of three

implements ovailable in each tsluk. In Maharashtrs, data

1+Kundu A, Construction Indices for Regionalisstion:

An Fnquiry into Mebhods of Analysis. Geographical
Review of India, vol.37 No.1, 1975., p.25.
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for tractors, oil engines and electric pumps sre avail-
able for two census (1961 and 1972). Ve have projected
the figures of the variables for 1968 and 197, on the
basis of avsilable data.
(v) Animsl Power Index

Since the level of mechanisation in Indian agriculture
is low, livestock s an alternative source of energy has
to plzy an importsnt role in agriculture. In the absence
of tractors, harvesters, etc., animals remain the only |
source of power in the field. The varistion on the avail-
ability of animal power among re;ions affects the use of
land differently. In the present study we have defined
animal power index as the per hectare svailability of
working bullocks and buffsloes in a particular year. Like
agricultural implements, informations about bullocks and
buffaloes are available for 1961 and 1972. (e have pro-~
jected the figures of the variables for 1968 snd 1974.
{vi) agricultural vorkers

The use of adeguate labour input is yet another input
which 18 quite vitsl for sgricultursl development. In a
traditional sgricultures, psrticularly at the earlier
stages of its development labour input plays an important
role. Agricultural workers consist of agricultursl labour-

ers and cultivators. Since we are concerned with availe~
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-ability of working population in agriculture and iis
impact on cropping intensity, agricultural workers are
taken for this purpose. Due to defintional problems in
1961 and 1971 census, we had no alterhotive but to take
only male figures of agricultural workers and cultivators
for our analysis.1 Census data is svailable for 1961 and
1971 and by taking their snnusl compound growth rates we
have projected the figures for 1967 and 1974. In the
regression model, we have used per hectére availabilicy

of male sgricultursl vorkers.

Second Set ~ Different Sources of Irrifation AMffecting
Cropping Intensity

In the second set of regression we have tried to esti-

mate the impsct of dif ferent sources of irrigation on
level of cropping intensity. Earlier, it has been
pointed out that various sources of irrigstion are not
equally efficient in terms of their water disbursing
copacities. Becouse sll of them do not get wster from
the ssme source. Generally canals receive water from
rivers and water reservors and supposed to be perennisl

in n-ture. As against esnal irrigation, tank irrigation

1.Krishnamurthy J. "Working force in 1971 - on illu-
minating final results', Economic and Political
1‘5@81(12, Augus‘b, splo NO--, 1573-
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is considered to be less efficient source of irrigation.
Tank generally gets water from natural rainfall and
therefore it is seasenal in character and can suppiy
water for one season. S0 far as well irrigation is
concerned, its perennial character is not uniform in
the state. 1In canal = irrigated areas, vell gains
vater through percolation and therefore it can supply
water throughout the year. But in reinfed regions, it
remains seasonal in character and restricts the supply
only for one sesscn. So far as the impact of various
sources is concernsd we assume that the canal irrigation
and cahal fed.well~irrigatim\with adequate water will
have strong impact on cropping intensity than the tank
and rainfed well irrigation.

TO glve in brief, the following variables have been
used in the analysis of cropping intensity.
Lependent Variable s {1) Cropping Intensity.
Independent Variables :

(1) Rainfall - Total annwal Rainfall

(2) Irrigation <+ Percentages of Net Area
Irrigated to Net Sown Area.

{3) Irrigatefion Incensity - Gross area irrigated as s
percentage of Net area
irrigated.

(4) Mechanization = Mechanisation Index.

(5) Animal Power - 4nimsl per hectare of Net Sown Area.

{6) agricultural Vorker - Agriculture worker per
hectare of net sown are.
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Sources of Irrigation:

(1) Percentage of area irrigated by conal to net
~area irrigated.

(2) Percentage of arca irrigated by well.
(3) Percentaze of ares irrigated by tank.

1-8. Use of statistical Techniques

Keeping in view the mture of analjsis, a package
of relevant statistical techniques are used. #s pointed
out earlier, the study is based on three points of time.
To avold the effect of annual fluctuations, we have taken
a three year moving average. For some variables like
population, bullock and fuffaloes, time series data is
not available and we have projected the figures for the
corresponding years. We have estimated their annusl
compound growth rates and the following formula for

compound growth rates and data projection is as follows:

Y, = Yo(1+8/100)"
Where Y, denotes figure at terminating yesr, Yo, figure
at base year, t, time (between t and O) and g, snnual
compound growth rate ( in percentage).
(i) But for other varisbles like tractors, oil éngines,
el ectric pumps we have used another method to estimate
the growth rate. e projected these figures for certain
specific years by adopting the simple growth rate

formulas as follows:
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t

YE=Y° +

WYhere Ip is the projected figure for the estimated
yasr, Yo, data at base year; Y., dats at terminating yesar;
t, extent of time between Y, and Y, L length of time
period the between base year and the estimated year.
(11) Simple correlations have been derived to see the
relationship between ths variszbles in the models.

(44i) t test has been adopted to see the significance

of the regression parameters. F test has been underlined
to examine the variances of the regression parameters.
(1v) Taking the cropping intensity as dependent variable
and others as independent variables, a step-wise regres-
sion procedure is applied for each time period to identify
the important variasbles which explsin maximum variations
in cropping intensity is the state.

(v) Some of the aspects of Msharashtra like physiography
and reglonel variation in cropping intensity are shoun
through maps with sultable cartographic techniques.
Hypothesis |

1. It &5 hypothesized thav a positive relationship
exists between cropping intensity and irrigated level
and irrigation intensity ag it has been substantisted

- by esrlier studies.
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2. It is sssumed that higher the number of szricultursal
vorkers per hectare, higher will be the cropping intensity
because higher cropping intensity requires more labour
use.

3 Croppiﬁg intensity and mechanisation index should

be positively correlated because mechanisation in agri-
culture promotes timely operation and thus saves time
and enables farmers to take additional creps.

4o Higher tho per hectsre animal power, grester will

be the level of cropping intensity.

5. Coming to the relationship bstween cropping inten-
sity and scurces of irrigation,it is essumed that sources
which provide perennial water supply will have strong
positive correlation with cropping intensity than the

se¢asonal one.



CHAPTER _II
ECONOMY OF MAHARASHTRA

The basic aim of this chapter is to examine those
aspects of agriculture which would enable us to have a
clear idea of the setting in which our study is based.
Mahsrashtra 4s located in the western part of the country |
and it ranks third in terms of area and population (1971)
in the country. It occuples an area of 307762 sq.k.m.
end a total population of 504 crores (sccording to 1971
census). The state is grouped into four different adminis-
trative zones namely Bombay, Poons, Marathwada and Nagpur
division. Again the state is divided into twenty six
districts and two hundred and thirty three taluks till
1976-77. ‘e now proceed to discuss certain aspects of the |
geographical setting and the regional economy of Msharashtra

as they are relevant to our study.

2.1. Geographical Setting

a) Physiography
The state of Maharashtrs lies between 16°h5' North

“to 22517 North Lstitude and 70°45' fast lengitude.
Physiographlically, it is divided into three main regions.

These regions are as follows: (See map 1)
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1) The Konkan low lands
i1) The Sahyajdrian Ranges and
11i) The Beccan pl=teau with its major river basins.

The konkan low land is o nérrow strip of land, which
lies between Arablan sea on the west aand Sahyandrian
ranges on the esst and it strgtches over 31,000 sq. kms.
in area. It extends over 720 km. in length and between
40 to 75 kms. in bresdth. The konksn strip is completely
hilly but westward and the topography opens odt a8 low
level platesu of haterite and estuarine plains of rivers.

A major part of the state, about ninety per cent of
the totsl arca is oceupied by the Decean plateau. It
slopes eastwardly with certain local varistions in relief.
It has a general average elevation of “.about 2000' near
the ghst,1400' in the central part and 900' in south-
-eastern parts of Vidharbha. Over the plateau, there
are three major 'River Basins' and two sub=basins in the
state. Besides a large number of rivers of varying
lengths forms a network of tributaries of the main rivers.
The besins are(s) Tepti besin (b) the Krishna basin, and
(¢) the Godavari basin, with Yardha~{lainganga sub-basin.
b) Soils |

Mahargshtra is experienced with a wide regional varia-
tion 1nrsoil structure. Barring the alluvisl tracts of

Tapti river and Konkan coastal strip and the non-basaltic
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character of the eastern region, the dominsnt type of
soil is one, derived from Deccan basalts which covers the
major part of Meharashtra but there are significent varia=~
tions according to the slope of the surface. The follow=-
ing types of soil are there in Maharashtra.

i) Medium black soil (Plain of boasaslts) which its

inferior variznt, the murum soil.

11) Deep black soil or Ragur {(Valley)
iii) Laterite and lateritic soil

iv) Coastal alluvium {New)

v) 01d alluvium and clay loam of yellow black colour.

The iron enriched medium black soil is extensively

spread over the platueau, the Sahyandry and low land has
giv n rise to residusl soll like rugare (Deep Black goil).
Laterite is its important varient and it is a leached

out so0il, poor and red in colowr due to iron oxides. The
medium black soil covers wide areas of the plsteau of
nearly all platesu districts of western Mahsrashtra and
Western Vidhorbha. Deep black soil is particularly
prevalent slong the river valties and are very deep along
the valley of the Krishna, the Bhims, the Godavari and
their tributaries. Both types of so0il {ddep and medium
black) which sre popularly called as Black soil, are very

rich in eslcium snd magnesium carbonate but poor in
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nitrogen, potash and phosphate.' The laterite soils are
mainly found on low level plateau and hills of Ratnagiri,
Kolhapur in the West and Chandrapur district on the eastern
side. In the category of alluvial soil, the river alluvial
{old) soils are found in Tapti-Pune valley.' The coils are
deep and sgriculturally productive. In coagtsl areas, a
mixture of coastael and alluvial (new) is the combkon forms
of the soil. These are mostly sandy loams and support cul~-
tivation of rice and vegetables. The medium fertile red
s0il occurs to s limited extent in the top land and hills
of the mountains by sand-stones mostly of the Vaindhyaﬁ
systems . | '

From the point of regional distribution, soils of the
state show that our of the total, 4O per cent of the areg
is covered by coarse and light soils and 33 per cent and
27 per cent by medium and deep soils respectively. Ey and
large, all these soils have low level of fertility.
¢) Climate

Typlcal monsoon climate prevails in Meharashtra and
the state gets maximum amount of rainfall from monsoon
wide. The dominant naturel factor thut attects basgically
the 1ife and economy of the people is the rainfall. On




the basis of rezionsl distribution of rainfall it is
possible to divide the state into three regions (see map.
2.). Orhe Konkan and Sshysndri regions receive the highest

rainfall which ranges between 2500 to 350C mm. per annum.
C?Ihg central Maharsshtras region is a low rainfall region
(r2in shadow area, below 800 mmi. an the eastern regions

is 2 medium rainfall (1200 mm. to 1400 mm.) region. The

interesting aspect of Maharashtra's rainfsll is its rapid
decrease to the east of the Sahysndry and rain shasdow area
comprising the most of the districts of central Maherashtra.
However, further eastw-rd annual precipitation shows some
improvement partly due t decreas- in the 'shadow effect!
of western Ghats and particularly due to later rains from
the Bay of Bengsl monsoonal current. These regional dif-
ferences in the total annual rainfall help in distingyi-
shing three hyetal regions of Maharashtra viz. the wet,
the intermediate and the semi-gggh gone and eastern medium
rainfsll region. Apart from the reglonal variations in
annusl rainfall, equally if not more importent ia the
aeasonallregime of rainfall in Maharashtra. Yhile the
western region of Konkan and Sahyandry have s heavy con~-

centration in the month of July and August, the eastern
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region has its peak perlod of rainfall in late August
and September snd the central reglon with its low to
medium rzinfall receives its rain from both-South-lest
aml north-east retreaving monsoon with two peak periods
in early July snd late August and Septembrr. These varia-
tions in the seasonsl regime of rainfall have 3 signifi-
e¢ant besring on agriculture of various regions.

The rainfall does not arrive in time and it ends early—J
and abruptly. There sre prolonged bresks andthe annual
amount of rainfall may vary from year to year. In general,
variébility increases with the decrease in the total amount
of rainfall. Hence raining srea like the Konkan, the
Sahyéndriea and the esstern region have » dependable
rainfall. But the central region has a small amount of
anmusl rainfall which is highly variable. Thls is the
nain factor that gives instability 0 Msharashtra sgricul-
ture especislly in central reglon which has s deficient
total annual rainfall and it 1s highly variable. The
central region therefore, is a drought prone part of the
state. As a matter of fact, about 30 per cent of geo~
gréphical area is subjected to frequent scarcity condi-
tion.and such areas have been ldentified as drought prone

aress and 4t cover &7 taluks of 12 districts of the



state‘. As agriculture is » blologlcal process, water is

a basic ingredient for the completion of its life=-cycle.
Yater from any source either in form of rainfsll or irri-
gation, with regulnted and timely water supply czn help a
lot for a better hervest. In scarcity aréas and even

other sreas, irrigstion plays a c¢rucial role in bringing
stability in agricultural production. In the light of above
discussion, the importance of irrigation in the state can
not be over - emphasised.

Agricultursl Economy

The agricultursl economy of Mshsrashtra characterised
by an underdeveloped sgriculture, i.e; the climatiec condi-
tions snd soil structure are not favourable for cultivation.
Still cultivation is an important economic activity in the
state and it hms accommodated 65 per cent of the state's
total labour force but contributed only 29 per cent of the
state's income in 1970-71. As compared with India (44%)
‘and some of the states like Assan (57%)p U.P. (607) and
Punjab 60%), agriculture of M hargshtra only generates a
small portion of the state's income. Particularly due to
low productivity, agriculture has caused an embarraésing

situstion in the state. Farmers do not get adeguate

1. Government of Mshsrsgshtra: Performance of Budget
1976-77, Agriculture and Cooperation Department,

PP 6268 .



incentive for agriculture, as their efforts sre proved
unproductive. Degpande observes that farming in a state

is a close sdjustment of the farmers response to the local
environment from its begining in the pre-monsoonal soil
preparation to the harvesting of the crops. But thete is a
wide gap between the intensity of efforts and certainty of
yield‘. In spite of its physiographic constraints, the
state has pooled 59+4 per cent of the total geographical
area for cultivation and stood third in the country after
Punjab (82.6%) and Vest Bengal (70-4) in 1975-76. 1is it
has been pointed out that the annusl growth of cultivabtle
land 43 very nominal (0+03%) after 1970 and people hove
accepted multiple cropping as an alternative to the exten~
sive cultivaticn to keep agricultural production in the
game rising track. Oropping intensity (a statistical
expression of'multiple cropping) grew st a rate of 037 per
cent per anmum during early five years of sevontles as
against zeor per cent per annum during the previous decade.
Because cultivable land in the state Was increasing speedily

in eariy sixties (030 per cent por annum) but it was slowed

1. Despande C.D. (1971), Geography of Maharashtra,
Nstional Book Trust of Indie, New Delhi,p.100.
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down in early geventies (0¢03 per cent per anmum). Thus
the emnrgénce of multiple cropping (intensive cultivation)
in Mpharashtra is due to the inelsstic n-ture of culti~ -
vable land snd it is more important to abuﬂy‘the pattern
of land use in the séate.
2.2.Land Use Pattern:

The availability of land ond its use pattern in
agriculture is important. The geographical features
and =01l climete complex decisively influence the pattern
of 1-nd use in the state. Toble 2¢1 gives the land use
data for 195152, 1961-62 and 1975-76. Of the total repor-
ted ares of the state (307.58 lakh hectnres), 183-24 lakh
hectsres which accounted for sixty per cent of the total
area, were used for raising agricultural crops in 1975-
-76. 30 the stnte showed s relatively higher proposition
of totnl arez under plough compared with the nation
(460 per cent). The proportion of area shown more than
once is amall. In 1975-76, this wes 784 per cent of net
aown srea. The stste had about 170 per cent ares under
forest, 3+0 pr cent cultivable waates, 50 per cent under
follow land snd nearly 6+0 per cent under permanent past=~

ures snd land under miscellancous free crops and so on.



Table 2.1

Land Utilisation Pattern: averafe for three years

(000" Hectares)

951~ 1961 -62 ~ _ Percentage chang
Area to re~ Area ® to re- ‘rea & to re- : 361 =62
Item porting Porkis ever porting 7 5=7
area _______ares
1 2 A 5 ) 7 8 ) 10
Reporting Area 30725 100.00 30763 100.00 30758 100.00 0.02 0.02 0.00
{ Index) {1.00) {1.01) (1.00)
For asts 5,78 17.62 54,19 17.62 5336 17.36 0.02 ~1.53 -1.51
(Index) (1.00) (1.00) ({0.98)
Barren & Unculti- ' ‘
vable land 2215 7«20 1797 5.8, 1739 5.65 -18.87 -%.,23 21 .49
{ Ind ex) {1.00) (0.81) {C.78)
Land put to non-
agricultursl uses 311 1.01 704, 2.29 950 3.090  126.37 3l o9l 205.34
Culturable iastes 1126 3.36 923 3,00 1008 z.28 18.03 G.21 -10.48
{Index) {1.00) {0.82) {0.90)
Permanent Pastures
and growing lsnd 68 2.27 14,22 L.62 1611 5.24 103.73 13.29 130.08
{Index) {1.00) (2.03) {2.30)
Land under Miscella- -
neous Tree Crops etc. 719 2.34 182 0.59 193 0.62 -74,.69 6.04 “73.16
(Index) {1.00) (0.25) (0.27)



1 2 3

4 5 6 7 3 9 10
Current fallow 1214 2.95 1162 3.79 870 2.82 o377 -25.06 =29 34
{Index) {1.00}) (0.96) (C.75})
Other f{allow 2386 774 1171 2.81 802 2.61 ~50.80 ~21.51 -66.3%
{Index) {1.00) (0.49) {0.35) _
Net Sown Area 16672 5% «21 17981 58.45 18224 59.33 7.85 1.35 9.31
A.S5.H.0. 54,0 979 15428 81.11 L1.21 155.74
{Index) {1.00) (1.81) {(2.55}
Gross Cropped Area 17212
{ Index) (1.00) 18960 19652 10416 3.65 14 .05
- {(1.10) - {1.14)
105.44 107.51

Cropping Intensity 103.24

Figure in parenthesis are index number with 1951-52 : 1.00

(1) Maharaghtr+ and Gujarat Aggricultural statistics Directorate of FREconomics
and Statistics, Ministry of Focd and Agriculture,
wovernment of India.

{11} Season and Crop Report of Maharashtra. 1960-61, 61-62, & 62-63

Government of Msharashtrsas.

{111) Performance Budget of Maharashtra {1978-79) Published by
Governmeat of Msharashtra.



Looking over time, we find that net sown area and
ares under permanent pastures and grazing lends has been
expanding and thus expansion has come largely from the
‘decline of both cultivable waste and long duration fallows.
A decline in land under miscellanecus tree crops and
groves also added to the share of land under plough in
the gtate.

For example, in 1951-52, of the total reporting sares,
net sown area was 54+2 per cent but in 1961-62, it increased
to 58+48 per cent and agsin in 1975-76, it increased
further to 59:3 per cent. The index of net sown ares
hes also shown a continous increase over this period. In
1951~52 ares unier permanent pastures and grazing land was
2.27 per cent, it increased to 4.62 per cent and 5.27 per
cent in 1961-62 snd 1975-76 respectively. The index
for thés category of land use increased from 100 in
1951=52 to 2+03 in 1961-62 snd to 2-30 in 1975-76. This
increment in net sown and sres under permanent pasture
and grazing land in contributed by the decline in areas
under cultivable waster. In 1951-52, area under
cultivable wastes was %+36 por cent and it declined
marginally to 3+28 in 1975-76. The index was.0-32 in
1961~62 and 090 in 1975-76, compared to 1+00 in 1951=52.

Area unier long duration fallow has also decreased.



In 1951*52,.ar%a under this category was 7.74 per cent

but it decreased to 381 per cent in 1961-62 and to 2.61
per cent in 1975-76. Its index declined from 1.00 in
195152 to 0+49 in 1961~62 and to 0+35 in 1975~76. The
decine in ares under miccellaneous tree crops and groves
also contributed to the increased share of land under
cultivation in the state. In 1951-52, 234 per cent area
wns under this category, but it decreased to 0+59 per cent
in 1961-& and 0+63 per cent in 1975-76. The index of the
categorj increased from 0¢25 in 1961-62 to 0°27 per cent
in 1975~76.

In an expending economy like Msharashtra, more and more
land is needed for bullding soclo-economic infrastructure,
rising unbanigation and other non-agricultursl activities.
As a pesult, area under non-agricultursl uses has been
incressing. In 1951-52, srea under non-agricultural uses
wog just 101 per cent of the total geographicsl area of
the state, and it increased to 229 per cent in 1961~62
and further to 3+09 per cent in 1975-76. Its index increa-
sed from 1+00 in 1951-52 to 2+26 per cent in 196162 and
%+05 per cent in 1975-76. The above facts put together
clearly show that there is no scope to bring additional



area under cultivation, because 85 per cent ofthe culti-
vable area is already being used for agricultursl purposes.
I, this circﬁmetanges, the expansicn of multiple cropped
area is the only solid and enduring way to incrdase asgri-
cultursl output in the state. In 1951-52, of the total
net sown ares, only 3*24 per cent was under multiple crop-
ping snd it dincressed to 5+4 prr coent in 1961-62 and
7+8L per cont in 1975-76. Index of ares sown more than
once was 254 in 1975-76 compared to 181 per cent in
1961-62 and 1+00 in 1951-52. The low level of multiple
cropping in the state, has resulted in low cropping
intensity. 1In 1951=52, crop.ing intensity waes 1032 ond
it increased upto 107.5 in 1975-76. Thus area sown more
than once did not increase much in the state.
2.3.Cropping Pattern

The cropping pattern depicts the distributicn of the
gross cropped area in different crops of a region. It
reveals the pattern of demand for agricultursl products
and the kind of sgriculture prevailing in the state.
In any plan for a change. in the cropping pattern it is
essential that we scquire a knowledge of the existing
state ¢f affalrs, as also its history and the influences
that shape it. The cropping pattern of the state of
Maharashtys slightly differs from that of India. The



soil structure and the unfavourable climatic condition

in the state have given rise to inferior crops like Jowar,
bajra as against the crops like rice or wheat in other
states of India. Even a2 cursory look at the crop pattern
depicted in table 2.2 wiil at once bring out its most
important feature, namely the predominance of foodgrains.
Actually in Maherashtra, even in India, only a limited
variety of crops are grown. It seems that as if in
Maharashtra, there is no pattern with variety, as food-
grains constitute 7109 per cent of the gross cropped area
in 1975-76. and this trend has not changed much since
1960-61. Of course, in a sense that there are nimber of
crops like bajra, sugarcane, fruits and vegetables etc., and
particularly cereals have occupied the major share in the
foodgrains category and have shared about 80 per cent of
the total. However, in terms of percentage change during
these fifteen years, it is very nominal. Pulses have showed
a better result by showing a sharp rise in its production
(1724 per cent) during these yesrs. Area under bajna
production displays a vertical rise as the sres urder the
crop has increased by 35+37 per cent during these years.
Although the sugarcene, fruit and vegetables are not

important ' crops in the state, still their performances
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Table No.2.

Ares Under Principal Crops in Mahsrashtra
(Flgures in 00'Hectares)

1960-61 1975-76 % change

Crops Ar 09 ¥ to GCA \ros to GCA from 1960-61
to 1975-76
Foodgrains 129010 68.83 138533 71.09 7.38
Cereals 106082 56,37 110910 56.92 be55
Pul ses 23523 12.49 27623 14.18 17.24
Non-Foodgrains 53627 28.48 50255 25.79 ~6.28
Rice 13001 6,90 13511 6.93 3.92
Vheat 9070 4.82 9652 4495 6.41
Jawar(K) 254,96 13.54 27445 14,08 7.6,
Jawar (R) 39800 21.14 33431 17.16  -16.00
Jawar {T) 65296 31 .5, 60876 31.14 6.3%6
Bajra 16359 8,60 2215, 11.36 35.37
Sugsrcane 1556 0.83 2145 1.10 37 .85
Cotton 25000 13.30 23482 12.05 -6.07
Groundnut 10832 5.75 7584 3.89  =29.00
Fruits & Veg. 1468 0.78 2066 1.06 L,0.13
Gross Cropped |
‘raa 188309 100.0 194,860 100.0

Source  Statistiesl Abstract of Maharashtra -~ 1962
statigtical Abstract of HMoh'rasghtra -~ 1976
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are quite satisfactory. ‘The most adverse results have come
Vfrom ragl, Jjowar, cotton snd groundnut, where srea under
these crops has been reduced during this poried.

smong the foodgreins, jowar is the most important crop.
It accounted for 31.14 per cent of the total cropoed arca
and about 55 per cent of the cropped aree undor food-grains.
Bajra is the next dominant prop in the state which has
occupied more than 11 per cent of the cropoed area in 1975-76
Next to bajri, rice is the popular crop (6+93 per cent}) which
is restricted to some pockets of the state where rainfall
is very high.

Non-fioodgrain 1s the most affected category where about
34 million hactares of lond hes been withdrawn from culti-
vation. 5o that the total area under non-foodgrains decre=
ssed by 628 per cent during this pericd.

However, rezional distribution of cropgping psttern is
not uniform throughout the state. Rice is the dominant
crop in Kohkan and eastern districts of the state where
annual rainfall is very high. Cotton is sn important crop
in Nagpur and Aursngabad divisions and some other districts
like Dhulis and Jalgaon. Fxcept Konkan; jowar, bajra,
wheat and groundnuts are cultivoted everywhere is the state.
Among fruits, manpgo is grown mostly in Retnsgirl ares, where-

#s orange is mostly grown in Nagpur district. Junpner is
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famous for potoatoes and esstern Nasik for onines. The
Konkan coastal land is the traditional home for cocosnut
production. Major part of the state, particulary cent=
ral Maharashtra is a drought prone regi.n and the state
and it is famous for 1ts dry-land farming.

Thus the picture of cropping psttern that emerges
from the above discus sdon is one of a frozen one with a
few changes of no little si,nificance. hile foodgrains
dominate, non«foodgrains start declining. Among individ-
usl crops jowsr tokes the lion's share in 1975-76 as before.
Sugarcane among the non-foodgrains has the 8econd bkggest
growth rate after fruits and vegetables. Bajra, growing
much fast, has the lsrgest chunk of rise in nrea under
foodgrains.

Producticn Pattern

Agriculture of Mahorasshtra is considered as one of the
most backward ststes in the country in terms of agricul-
tural production. Climatic conditicns are so fluctuating
in the state thot faormers are habitamated with this.

Table 2.3 gives a clear cut picture of tho State of agri-
culture in Maharashtra.‘Tha year 1960~61 saw a bumper har-
vest, which was never repeated, even once in the subsequent

thirteen yesrs. In 1974-75, the production target broke
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Table No.2.

Index Number of Apricultural Production in Maharashtra
(Base year 1960-61)

Year al food grains Non-

Commodities Foodgrains
1960-61 100.00 100,00 100.00
1961-62 85.52 86.45 8424
1962+-63 83.62 - 83.16 89.47
1963~64 90.32 | 88.24 94.24
1964 -65 91.04 89.31 94424
1965-66 65.73 61.39 73 .48
 1966-67 76 .05 77.39 73471
1967-68 87.38 87.59 87.01
1968-69 91.14 83.98 95.08
1969-70 88.49 86.29 92 .47
1970-71 75.87 76 .82 73.6,
197172 70458 6841 20.68
1972~73 51.71 42 .02 69 .28
197374 90.70 96.24 - 80.63

197475 104 .16 103.10 106.14
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the old record, which was sot in 1960-6f. Particulsrly
in 1972-73, commodities index numbar wns 51.72, where
1960-61 was the basse y ar. In 1974~75, foodgrains index
number (103+1) trailed behind all commodities index number.
Season and crop reporis of Msoharashtrs show produce~
tion figures for 1961-62 ami 1975~76. Tablc 2.4 delivers
certain relevant information about agricultur:l production
in the state {1961-62 and 1975-76). The major componont
of totol focd grop production, nimely foodgrsins hsve
registered & large increar® inm production (in absolute
value). The broad plcture that emerges is that in the
last years since 1961-62, the foodgrsin production hns
increascd by 2776 per cent. Similar incresse in pro-
duction has tsken place in case of rice. The ouiput
of wheat has, hewe#er, increased more shsrply with more
than 131 per cent, sho.ing the largest rate of growth.
This was largely becasuse of the introduction of high
yialding varieties of seeds in the irrigated aresas.
Some crops like ture, groundnut and cotton hove regls~
tered s negstive gro.th nate vhore as cotton registered
the highest, in terms of phystial output =nd groundnut,
in form of percentayge decline in production. Bajra
production has increased by‘26-53 por cent during these

years.
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Table No.2.4

Qutput of Principal crops in the State
' (Figures in 000' Tonnes)

196162 1975-76 % change
utput to Jutput % to 1961-62

Items Foodgrain ?oodgrain 193?356
Foodgrains 6970 100.00 8905 100.00  27.76
Rice 1382 19.88 1902  21.36  37.65
Wheat 425 6. 61 98, . 11.05 131,53
Javar 3512 50 .39 3679 41.31 476
Bajea 490 7.03 60 6.96 26.53
Rsgi 16, 2.35 180 2.02 9.76
Tur 373 5.35 371 L17 ~0.45
Gram 139 1.99 156 1.17 12.26
Sugarcane(Gur) 1109 2161 94 .86
Groundnut 790 - 622 =-21.27
Cotton (Lint} 1340 1106 =17 46

Source 1) laharaghtra dnd Gujarat Agricultural Statistics,
' Directorate of &conomics and Statistics, Minister
of Food and Agriculture.

2) Season and Crop Regart, Uovernment of Maharashtra
1975-76 and 1976-7

3) Performance Budget of Mahsrgshtra 1978-79
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Sugarcane production has shown an encouragin, rosult
among non~food grain crops by setting s new rocord of
9L +86 per cent increase in production during 1961-62 to
1975=-76. In 1961-62, sugarcaﬁe production wss 1109 thou-
s=«nd tonnes =nd 4t incressed upto 2116 thousand tonnes
in 1975-76.

Among pulses, grzm production was yuite reasonstle
as 4t has increased by 1226 per cent during 1961-62 to
1975=76. But cropped area, devoted for gram has declined
in 1975~76 in comparison with 1961-62,

The state has experienced some changes in the pattern
of agricultural production. Some broad changes hszve been
underlined below.

(a) A marginal increase has been recorded in food-
grain production (27+76 per cent) during 1961-62 to
1975-76.

(b) Jowsr continued % be the pajor crop in the
state till 1975-76 {4131 per cent of the total fo.dgrains
prodﬁcnion) but its production has declined since then.

(c) Prodominance of inferior and dry crops is still
persisting in the state but it is declining gradually.

{d) Yheat becomes the most outstanding crop in the
state which recorded ths maximum increase in foodw-grains

production (131+53 per cent).
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(e) superior crops like wheat and rice are gradually
gethering momentum to dominate the foodgrains production
in the state.

(£) smong non=goodgrains, sugarcsne has made a remark=-
able bresk throuzh in fts production snd it is slmost doubled
(19486 per cent) during 1961-62 to 1975-76.

{g) Some celebrated crops like cotton and groundnut
have shown 3 negative gro.th rate in their production.

However, the state has not experienced any break-
through in its agricultursl production. Foodgrain, the
major contnibutor to the total production has not shown
any impressive performance till 1975-76. Some inferior
cvops like bajra, Jowsr, and ragi have still maintained their
strong hold in total foodgrain production but gradually
they are losing their positions to rice and wheat. Production
of cotton and groundnut is decreasing slowly and this is
compensated by sugarcane production; The most spectacular
change that we can obscrve 4s that dry crops are gradually
losing their battle to those crops which are more dependa
able on water like rice, wheat and sugsrcane in Msharashtra.
Yield Level |

For the growing need .for sgricultural production, it is
the yield per hectsre that can contribute townrds a large

expansion in output. The rist in productivity no doubt
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boosts production to some extent, but it has not come up

to the expectation. The inadequacy both in terms of the

large needs of output which the smsll improvement in pro-
ductivity c¢sn not meet and'che big potentisl of land, has
yet to be tapped.

Table 2.5 reveals the fact that the productivity of
foodgrains is growing at e rate of 1-39 per cent per
snnum during 1960-61 to 1975«76. ftverage productivity of
foodgrains has increased by 21+3 per cent during 1961-62
to 1975-76. Anaual growth rates of two crops namely Rice
and vheat hsve registered marked improvement over total
foodgrains production. In temms of productivity, wheat
has shoun the best performance and its annual growth rate
is 4.97 per cent during 1961-62 to 1975-76 in Msharashtra.
Average Yield per hectare of total food grains is 540 kgs.
and some crops like rice, jowar, ragi and tur have better
productivity than the composed foodgrsins index in
1961-62. Amcﬁg these crops, only rice could manage to
restore its position and other crops lave disappeared from
the 1ist in 1975~76. On the other hend, wheat which was
running far behind the totsl average foodgrsins, hss
stdienly reversed its position in 1975~76 by doubling its
production. Instead of rice and wheat, other crops like
bajra, ragli and sugarcane have performed better in verms of

productivity. Only tur has faced 5 downward trend and



Table Noes 2.5

iverage ¥ield of Prinecipal Crops

(Yield in kg/Hect.)

Annual

1961~62  1975-76 % change
Crops 1232;62 gg?ﬁg:ngéte-
1 1975~76
Foodgrains 5,0 655 21.%0 1.39
Rice 1070 1333 24.58 1.58
Uhest 448 833 97.10 4.97
Jawar 556 592 L.59 0.32
Bsjra 243 338 17.36 1.15
Ragi 720 849 17 .92 1.18
Tur 604 580 - =3.97 -0.29
Gram 343 356 3.79 0.27
Sugarcane(Cur) 7682 9846 28.17 1.79
Groundnut 697 725 4Ol 0.28
Cotton({Lint) 80 86 7.25 0.52
Source Stagtistical Abstroct of Maharashtra - 1963,

Stastistical Abstract of Mpharaghtra - 1962
Statistical Abstract of Maharashtra - 1963
Statistical Abstract of Mahsrashtra - 1975
Statistical Abstract of Maharaghtra - 1979
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showed 5 negative groith rate. Jowar, thz leading crop in
the state, hss not performed well during these years.
Other croés like gram, groundnut and cotton have showed
margzinsl but positive growbh raves in their productivity.
" However, some chinges in the level of productivity have
been stated below.

{a) Productivity of total focdgrains has showed a slow
.and positive annual growth rate (1.39 per cent) durlng
1961~-62 to 1975-76.
| {b) Better performance hzs been displaycd by wster
based crops 1ike'rice, wheat snd sugsrcane during this
period. |

{¢) theat is proved to be the outstanding crop in the
state as the productlivity of the crop esimply doubled
within a period of fourteen years.

{d) sSugarcane set 2 net reocrd among non-~foodgrains
and its productivity hag incressed at a rate of 1+79 per
cent per annum.

(e) Traditional crops of the state like jowsr, bajra,
ragi, gram, groundnut and cotton have showed positive reg-
ponse in terms of production but this incerease in producti-

vity is very marginal. |
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(£) Jowar is the most popul:r and widely culctivated
crop in Msharashtra both in terms of production {(in volume)
and area (1.e; NSA), hss not performed well in terms of
productivity.

From this discussion, it appears that Maharashtra is
having a stagnent agricultural sector. Neither net sown ares
nor productivity per hectare is 1lncreasing steadily.
Particularly, major crops of the state have not displayed
any appreciable result in terms oif productivity. In many
cases, productivity of these crops is unchanged over yesrs.
Some encouraging r~sults have coma from wheat, rice and
sugarcane, which are on their wsy to become major erops in
the state. However, if major brakethrough can not bha
made to improve productivity of dry-crops, th'n the fate
off the sgriculture economy of Maharashtra will meet 2
tragic end.

2.6.krrigation

| Irrigation becomes a cruclal factor as a safeguard
ageinst the vagaries of moonsoon. Particularly in
Mahzrashtra, drought comes cfter every three to four
years. In spite of this, extent of irrigation is very less
in the state. Irrigastion has two dimensions a8 it is
used both dintensively and extensively. In 1975-76 only

9+, per cent of the total cultivated ares was under
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irrigation as against 58 per cent inP Punjab, 43 per cent
in Temilnadu, 41 per cent in Keshmir and 20 per cent in
Delhi. During 1960-61 and 1975-76, area under irrigation
increased by dnl.y 3+4 per cent of the net sown area.

irrigation through dif ferent sources of irrigation is
snother mspect of agriculture because different sources of
irrigation are not equali'y productive in terms of water
supply. Csnal irrigation &s generslily regarded as the per-
ennial source of irrigation a8 csnals get water from reser-
vors and water 18 available st the time of need. Tanks get
water from natural rainfall and the extent of water content
can be used for only one crOp.} 50 in tank irrigated area,
if farmers use to take multiple crops, then for one or two
crops, they have to depend on natural showe . Similar §s
the result in caese of well irrigation.

Tsble 2.6 shows the distribution of the net irrigated
area, being shared by different sources of irrigsation. In
Msbarashtra, irrigation through wells is more popular. About
one fifth of the total irrigated land is irrigated by both
government and private cansls. Tsnk irrigaticn 4s =also
important in the state but day-by~day, people are losing
thelr faith in it and are depending more on cansl,well and
other sources of irrigation. Agricultural scientists
believe that controlled irrigation is the best form of



Table No.2.¢

Area Irrigated by Different Sources of Irrigation

(Figures in 000' Hectares)

1961 =62 A974-75 $ Change
Area to Area % to  1961-62
Itens NIA NIA over
1974+75
Govt. Canal 211 19.52 320 19.85 51.66
Private Cansl 30 2.78 19 1.18 =36,67
Wells 611 56,51 936 58,07 53 .19
Tsnks | 187 17 .30 232 14.39 | 24.06
Other Sources L2 2.89 105 6.51 150,00
NIRA 108 100,00 1612 10C.00 49 .12
ALMD 152 14.06 312 19.91 111.18
GIa 1233 114.52 1933 120.05 56.77

NIA -« Net Irrigated Ares

ATYO = Ares Irrigated More than Qnee

GIA = Gross Irrigated Area.

Source: 1) Mahsrashtra, CGujarat Agricultural statistics,
&

Governmont of Indis 19

L

2) Performsnce Budget of Maharashtrs 1978-79.
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irrigation and tube~well irrigation is the best form of
contrelled irrigetion. This may be another reason for the
rising inelanation towsrds other sources of irrigation.

Maximum increase in the area of different sources of
irrigation hss been recorded by other sources of irri-
gation (150 per cent ). Area under Government canal has
increassed by 5166 per cent but private cansl shows s
negative trend. In spite of the negative aspect of well
1rrigatien, it his brought (325 thousand hectares) maxi-~
mum land under irrigstion during 1966~67 and 1975-76.

Particulsry, during these yecars, net aree irrigated
has increased by 49+12 per cent but area irrigated more
than once has expanded by 111.18 per ceat. Area irri-
gated more than once does not cover a substantial part
in net area irrigeted, as s result of which gress irri-~
gated srea has increased by 5677 per cent. However,
in 1961-62 only 1452 per cent of the irrigsted ares
got irrigation facility 8t lesst twice in a year but this
figure improved (20°05 per cent) in 1975-76.

In spite of the low irrigoted arva in the state,
response of the state 1s positive in terms of irrigated
land use. Double irrigated land has increased apprecisbly.
But with this smount of irrigsted land, pattern of sgri-~

culture canm nct take o sharp turn.



2.7.Area Under HYV
The crop of the new technology consists of the

High~Yielding V-=riesties of aeeds; Born out of sclenti-
fic resesarch, these seeds envigaged inputs in new form
and new combination. The researched new seeds could
perform wonders, if these were fortilized heavily, the
key element in the menu éf agricultural crops. The
lar e grains, rather than leaves, that these seeds pro-
mise need protection while in the process of growth
through pesiicides. With an assured and sdeguate water,
the inputs of seeds, chemicsl fertilizers and pesticides;
it will give a2 gocd harvest. But in a water scarcity
area, it is very difficult to expect a good harvest.
Table 2.9 shows how cultivated areas were devoted to
dif ferent high yielding varieties crops. Paddy, wheat,
jowsr and bajrs showed an impressive note became ares
under these crops (HYV) steadily started rising. irea
under HYV bajrs was recorded highe-t in 1973-74 (6858
times more that 1966~67), but then it started declining.
Maximum srea was drown by HYV whest (976,000 Hect.) as
against jowsr (834,000 Hect.), rice {539,000 Hect) and
bajra (409,000 heet.) in 1975-76. Among major crops,
whest recorded the highest improvement for.diVerting

area towards it.



ires Under High Yielding Varieties in Moharashtrs

(Figures in 000' Hectares)

Crops 1966-67 1967-68 1968-69 1969’76 1970-71 1971-72 1972-73 1973~74 197475 1975-76

Paady 76 63 129 185 216 232 217 393 363 539
{(Indices) (100) {089) {1.70) (2.43) (2.84) {3.05) {(2.86) (5.17) (4.86) (7.09)
Wheat L3 14 A 152 211 207 310 377 407 976
{Indices) (1.00) (0.33) (1.49) (3.53) (4.91) (L.81) (7.21) (8.77) (9.47) {22.70)
Jawar 115§ 4,93 533 323 501 329 337 540 468 834
(Indices) (1.00) (4.29) (4.63) (2.81) (4.36) {2.86) (2.93) (4.70) (4.07) (7.25)
Bajra 12 10, 213 302 481 198 292 823 624 4,03
(Indices) (1.00) (8.67) (19.25) (25.17) (4.03) (16.50) (2.33) (68.58) (52.00) (34.08)
Mai ze 51 11 1l 8 6

3 3 9 11 22
(Indices) (1.00) (0.20) (0.20) (0.15) (G.11) {0.06) (C.00) (0.17) (0.20) (0.50)
TOTAL AREA UNDTR H.Y.V.

State 300 60 968 1415 * 969 1159 2142 1868 2785
(Indices) (100) (2.30) {3.23) (3-2?) (4.72) (3.23) (3.86) (7.14) (6.23) (9-281

India 1886 6036 9297 1141 15383 18173 22324 26038 27337 31848
{Indices) (1.00) (3.20) (4.93) (6.06] (8.16) (9.64) (11.84) (12.81) (14.49) (16.91)

Source: High Yielding Varieties Programme Coverage of Area, state-liise and Cropwise {1966-67) to
1930-81), Ministry of Agriculture.

oo
LA
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The state did not respond much towsrds HYV production
till 1972-7% bdbut then it took a sudden tske off. However,
the state's reponse to HYV was not impressive, as it has
done in the country, a8 a .hole.

2.8.Mechanigation |

Mechanisation in agriculture 4is sn importent factor
bb renovate the agriculture for higher production. This
process helps the agriculture in two ways:i Firstly, it
tries to increase the level of productivity by deep
ploughing, proper showing snd controlled irrigation and
secondly, 1t sttempts to save time and energy during
harvest, preparing land for the next crop. It has got
two disadvanges as it 1s more capital-intensive, and it
is a technigue to displace labourers. In many cases, it is
found that labour and Mechanisstion are complementary
factors in stead of competitive.

according to 1960-61 Agricultursl Implements census,
the state had 1427 tractors, 6374LL oil engines and
7100 electric pump sets., in 1972 éensus, tractors have
increased to 6186, oil enginer to 173678 and electric
pumps to 169778. During 1960-61 to 1972-73 oil engiones
have more than doubled wheress tractors increased five
times more. The increase in case of electric pumps waos

quite high and it has gone up by about twenty two times
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more in 1972. In comparasion with other states, Maharashtras
has gstood fairly a2t a beiter position. Msharashtra had 18 power

operated pumps per 1000 hectare of net cropped area in 1968-69
as against 120 for Indias as a whole,

2.9.Fertilizer
Introduction of high yielding varieties in agriculture has

opened & new dimension for massive fertilizer use. Farmers
have realised that fertilizer is used to remove the dificien~
cies in so0il so that it will give an ample of scope to the hybrid
plants to grow rapidly. The types of soil in the state lack
nitrogen, phosphate and therefore it regquires constsnt use of
fertiliger. In 196061, The consumption #n nitrogen and phos-
phate was 17653 metric tonnes and the samevwas by 261703 met-
rix toones in 1973-74. Wthin phis period, the consumption of
fertilizer increased by more than fifteen times. The state
showed an encouraging result in fertilizer consumption.
However, inspite of the rapid increase, the por hectare con-
sumption was very low. In 1971-72 per hectare consumption wss
11+5 kg. a8 ageinst a national average of 14+5 kg. Per hectare
applications of fertilizers 4in the state. Consumption of
fertilizer was less in Maharashura because the extent of

irrigation facilities was very low in the state.
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CHAPTER IIX

INTER=TALUK VARIATIONS IN CROPPING INTENSITY

IN MAHARASHTRA STLTE

The main objective of this chapter is to examine
‘the inter-~taluk varistions in cropping intensity in
the state of Maharashtra at three points of time, viz
1960-62, 1967-69 and 1973-75. A five-fold clascifi-
cotion has bcen worked out on the basis of levels of
cropping intensity to identify the cluster of taluk in
various classified groups. 4An attempt to locate such
clusters will enable wus to identify the areas of high
medium snd low cropping intensity ehd the reglonsl
pattsrn. Fflort is also made toc examine the
inter-class movement of taluks during the poriod under
consideration. The emerging pattern of viriations
would then lay down the b-sis for an snalysis of
identification of factors causing such varistions,

which we would analyse in the next chspter.

Period I: (1960-61" , 1961-62 and 1962-63)

The first period is considered to the one of the
most favourbble phase im the history of agricul tural
production in the sttte of Mshar:shtra. Table 3.1
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gives information for period I. In this period, the
average cropping intensity for the state ss a whole

Table 3.1
Cropping Intensity

Period I
sl. Items 1961~62
1+ Lowest Figure 100.010
2. Highest Figure 14,0+250
3+ Range 50.25,
L. Megn 105.100
6. standard Deviation 6+656
6. Co-efficient of Vatiation 0.063
7. Total No.of Tsluks 229
8. No.of Taluks above Mean 94

Q9. No. of Taluks below Mean 135

{on the basis of taluk average) was 105¢16. Out of 229
taluks of the state, as many ss 135 taluks displayed
cropping intensity below the state average and only 94
above this average. The cropping intensity figure, raevesg-
led wide variation smong the taluks. This varlation
ranges between 100°01 to 140+25. However, the maghitude
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of internal variastion in cropping intensity was not large
because as given in table 31, the co-efficlent of varia-
tion was of & low order viz, 6+37 per cent.

In order to explain thé regional psttern of tsluks,
a five~fold classification w:s worked out. Taluks with
cropping intensity below 105 were defined as very low
level taluks and those between 105 and 110 28 low level.
Taluks, hsving cropping intensity ranging betwecn 115 to
120 trested as high level and those with more than
120 were designed as very high level.taluks. Taluks having
cropping intensity between 110 and 115, were treated as
Medium range taluks. It should be noted that present classi-
fication of téluks-on the basis of levels of cropping
intensity 1s devised for Mahazrashtra and therefore, it can
not be gencraliged for the country as a whole. Such a
classification is made on the basis of the spread of the
cropping intensity figures in different taluks of the
state.

Table 3.2 provide the informstion for 229 taluks of
25 districts of the state. It gives the number of taluks
and their percentsges to total taluk in five categories
of cropping intensity. This fact is clearly depicted in

Map.3. It revenls a very uneven and depressing picture.
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SPATIAL PATTERNS OF
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Table No. 3°2

Clagssification of Taluks on the Basis of
evels of Cro intensit

Period - 1
(1960-61, 1961-62 & 1962-63)
(Three Years Moving Average)

CROPPING INTENSITY GROUP |
""‘1‘"“""“‘"‘"‘1"‘“ IV "~V

Name of the Ver Eew oW - High Very High Total No.
Districts 100 to 104.99 1085 to 109.99 110 to 11&.99 115 to 119.99 120 & above of Taluks

Ahmednagar

8 4 1 0 o 13
akola 6 0 0 0 0 6
Amaravati 6 0 0 0 0 6
Aurangabad 9 2 1 0 0 12
Bhandara 0 4] 4] 0 3 3
Beed 3 2 2 0 O 7
Buldana b 1 0 0 0 5
Chandrapur 3 1 1 0 1 6
Dhulia 3 2 1 3 1 10
Jalgson 6 3 2 2 0 13
Kolaba 6 8 0 0 0 14
Kholzapur 2 5 1 N 0 12
Nagpuar 5 0 0 0 0 b3
Nanded 6 1 0 1 0 8




CROPPING INTENSITY GROUPS
1 i1

1 11 fii’“ 1V , i

Name of the Vory Low Tow ' Wedium High Very High Total il

Districts 100 to 104.99 105 to 109.99 110 to 114.99 115 to 119.99 120 & above of Toaluks
Nasik 8 I 1 0 0 13
Osmansbad 6 b 1 0o 0 11
Parvani 4 2 2 0 0 8

Pune 4 é 4 o 0 14
Ratnagiri - 11 & O 0 ¢ 15
Sangli 4 2 0 0 0 6
Satara 3 3 2 2 1 11
Sholapur 11 0 0 0 0 11
Thane 10 2 0 4] 0 12
tardha 3 0 0 (4] 0 3
Yeotmal 5 o 0 0 0 5
Group Total 136 55 20 12 6 229
Percentage of Group
Total to total Taluls 5944 24.0 8.7 5.2 2.6 100.0

Note: Figures show the absolute number of taluks in five cropping intensity
groups for 25 districts of the state and total

gL
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Of the total taluks as msny as 59«4 per cent of taluks
were in the category of very low cropping intensity which
‘roanges between 100 to 104 +99. The precentage of taluks
reduced drasticslly as we move from very low to very high
iﬁt@.'nsity gréup. It was 594, 2440, 8¢7, 5+2 and 2°6 per
cent fopr group very low, low,medium, high snd very high
rogpectively. Thus in absolute nu-ber of 229 taluks, as
m3ny 88 136 indicated very low and another 55 low eropping
intensity. Only 18 taluks had high to very high intensity
and there were only 20 taluks in medium croppihg intensity
group. Thus, in majority of taluks of the state the crop-
ping intensity was low.

Table 3.3 also gives the district wise distribution
of taluke in five groups.

a) In the very high intensity groups, were included
all taiuks of Bhandars district and dne easch of Chandrapur,
Dhulia | and Satara districet. Gondia taluk of Bhandara
district has recorded the highest cropping intensity
(140+25) in the state. Incidentally it may be noted that
these districts enjoyed rainfsll snd irrigation level.

b) Coming to the high intensity group, Dhulia and
Satara had once agsin shown better performance. The
additi n was made by Kolhspur, Jalgaon snd Nanded dig~
tricts. Uithin these taluks, cropping intensity varied



Table No. 3.

Porcentage Distribution of Taluks in Various Categories of
Cropping Intensity in © istricts ol Maharashtrs State
Period - I
{(1960-61, 1961~-62 and 1962-63)
(Three Years Moving Average )

CRQ ?ING INTEISITY GROUPS

1 ' 111 Iv v
Name of the Very Lo Ew Hedium High Very high  Total Ko.
Districts 100 to 104.99 105 to 109.99 190 to 114.99 115 to 119.99 120 & above of Taluks
Ahmednagar 61.5 . 30.8 7.7 0.0 0.0 100.0
Akola 100.0 0.0 0.0 0.0 0.0 100.0
Amaravati 100.0 0.0 0.0 0.0 0.0 100.0
Aurangabad 75.0 16.7 813% 0.0 0.0 100.0
Bhandara 0.0 0.0 0.0 0.0 100.0 100.0
Beed 42.9 28.6 28.6 0.0 0.0 100.0
Buldana 80.0 20.0 0.0 0.0 0.0 100.0
Chandrapur 50.0 16.7 16.7 0.0 16.7 100.0
Dhulis 20.0 20.0 18.0 30.0 10.0 100.0
Jalgaon 46,2 23.1 15.4 15.4 0.0 100.0
Kolaba 42.9 57«1 0.0 0.0 0.0 100.0
Kholapur 16.7 41.7 8.3 33.3 0.0 100,00
Kagpur 100.0 0.0 0.0 0.0 0.0 100.0

-~
L) ]




CROPPING _INTFNSITY GROUPS

' * ~ 11 111 | iv v
Name of the Very Low - T Low Medium High . Very High Total MNo
Districts 100 to 104.99 105 to 109.99 110 to 114.99 115 to 119.99 120 & above of Taluks
Nasik ‘ 61.5 30.8 77 0.0 0.0 100.0
OSmanabad Sbos 36.‘} 901 000 0.0 100 50
Parvani 50.0 25.0 25.0 0.0 0.0 100.0
Pune 28.6 42.5 28.6 0.0 .0 100.0
Ratnaghrl ' 7%3 26.7 0.0 000 - 0.0 100.0
gangli 66.7 %33 0.0 0.0 0.0 100.0
Satars 2703 27.3 18.2 ’8.2 9.1 100.0
ShOpr“r 100.0 0.0 0.0 0-0 0.6 100.0
Thane 83.7 16.7 0.0 0.0 0.0 100.0
jardha 100.0 0.0 0.0 0.0 0.0 100.0
Yeotmal 100.0 0.0 0.0 0.0 0.0 100.0
State Average 59f“ 2&10. 83? ) ??2 2.6 100.0

Note: Figures indicate the percentage of tsluks in each category of
Cropping intensity to total number of taluks of distriets.

9/,
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between 116+84 in Khandala (Satars District) to 119+66 in
Shahada taluk of Dhulis district.

¢) In medium cateépry which ranges between 110 to
114+99, there were 20 taluks drswn from 12 dis ricts.

Ho.ever, maximum number of taluks {(Four) csme from
Pune District followed by Beed Satara, Kolhapur and
Parbhani districts.

d) There were fifty five taluks where cropping inten-
sity was found to be low. These taluks came from elzhteen
districts of the state. The cropping intensity #aried
betwecn 105¢0 for alibag taluk (Kolab) to 109+527 for
Roha teluk of the same district. Maximum némber of taluk
came from Kolaba (eight), Pune (6) Nonded (4), and Nasik
(4) aistrict.

e} Finally coming to the list cstogory, as obscrved
earlicr, maximum number of taluks {(viz, 136) hed very
lov intensity of cropping. The interesting observaticn
is that except Bhandars district, all other districts
had taluks either of low or of very low intensity. So the
over all level of cropping intensity turned out to be
low. And this feature wszs not confined to a few ragions
only but widely sgpresd among majority of taluks of the

state.



18

Yet one notices few duster of districts with some
specific chsracteristics. Table 3.3 shows that in all
tsluks of six districts n-mely Akols, Amaravati, Nagpur,
Sholapur, Wardhs and Yeotamad, the level of cropping
intensity was very low as the cropping intensity varies '
between 101 to 104L+99. There another group of dis*
tricts where more than sevently per cent of taluks of
a district were under low catesory. Except Bhandra
district, no district had shown a better performance
in the very high category group. Districts like
Dhulis followed by Satarsa, Sangli and Jsl;aon had
produced a better result in the high intensity cate-
gory. Second and third cate_orges registcred #n
encouréging picture as the partickpation rate of the
districts in these categories was much higher. However,
all other categories of ceropping intensity had been
over shadowed by low cropping intensity as it accounted
59«4 per cent of taluks in the state.

Beriod II (1967-68, 1968-60 and 1969-70)

In period II, the over all distributional pattern of

taluks has not changed much and various aspects of cropping
intengity hsve also remained s me. Table 3+4 and 3+6 _ive

figure for period 1I. The averuge lovel of cropping
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intensity for the stste as a whole has almost remained
constant. It wag 105¢22 in period II ss against 10516
in period I. There were 99 taluks above the mean level
and 140 below the mean lcvel. S0 there was only a small
addition of five taluks in period II.

Table 3.4
Cropping Intensity

Perdod II
sl. Items R 196869
1+ Lowest Figure 100.030
2. Highesat Figure 141414
3. Range | 410141
4. Mean - 105.224
5. 5tandard Deviaticn 6441
6. Co~efficient Variation 0.061
7. Total Ho.of Taluks 229
8. No. of Taluks above Mean 99
9. No. of Taluks below Mean 140

The value of standard deviation of the ceopping

intenlsty has remsined constant in periocd II. 4nd since
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the mean level wss the ssme, tho co-efficicnt of veriation
hag 8ls0 remained constant at the some level. Yven the
“range of cropping intensity has remsined stopnent. Thus,
at the stste level, the cropping intensity has not 1mprov*d
much. Stegnstion in cropping intensity was inevitadble
because the percentage of ares under irriy-tlon at stote
level had not shown much improvement. It increased from

6 per cent in period 1 to 7 per cent in peried 1l.

v camplete picture of difierent taluks 4n various
groups of crop.ing intensity is given in table 3+5. ilthou b
it revesled some change in the composition of tsluks in
five groups, the over all pattern of distribution has not
changed sigznificantly. Like the earlier pcriod, msjority
of taluka (szbout 55 por cent) indicate a very low level
of cropping inteonsity and another 30 per cent, a low leovel
of cropping intcnsity. J0 as many as 865 per cent of
taluks falls under the low level of cropping intensivy.

Cnly 5 per cent taluks wero in high to very high cropping
intensity group.

S0 for as the change in the composition of taluk: vw-s
concernecd, table revesled the following poinits. Firacly it
is interesting to note that, both in absolute and percentage
term, the taluks in very low intensity group have declined
in poriod iIl. The number o. such taluks has rrduced from



Table No.3+5
classiﬂc%tian of Taluks on the Basis of
Levals of Cro ntensity
Period ~ 11
(1967~-68, 1968-69 & 1969-70)
{Three Years Moving Av;;rage)

' 1 111 iv v 4
Name of the Very Low - ow fum " High ~Very HBigh Total Ko.
Districts 100 to 104.99 105 to 109.99 110 to 114.99 115 to 119.99 120 & above of Taluks

CROPPING _INUENSITY GROUPS

Ahmednagar 8 L 1 0 0 13
tkola 6 0 e] 0 0 6
Amaravati 6 0 0 0 0 6
surangabsd IR 8 0 0 0 12
~ Bhandara c 0 0 1 2 Zz
Beed 2 5 0 0 0 7
Buldana & 1 0 0O 0 5
Chandrapur 3 1 0 0 2 6
Dhulia 2 3 2 2 1 10
Jal gaon 5 L 3 0 1 13
Kolaba 7 b 3 0 0 14
Kholapur 1 b 3 3 1 12 -
Nagpur 5 0 o 0 0 5
Nanded 5 3 0 0 0 8




| 1 ' - iV v

Name of the Very Low Low Medium H{gh Very High Total lNo.
Districts 100 to 104.99 105 to 109.99 110 to 114.99 115 to 119.99 100 & above of Taluks
Nasik 7 6 0 0 ¢ 13
Osmanabad 7 & 0 0 0 11
Parvani 3 1 & 0 1] 8
Pune 4L 7 3 0 0 14
Ratnagirt 12 3 0 0 C 15
Sangli 2 A 0 0 0 6
Satara 3 6 2 0 0 11
Sholapur 8 3 0 0 Q 11
Thans 10 2 0 0 0 12
Wardha 2 4] 0 0 0 3
Yeotmal 5 0 0 0 0 5
Group Total 122 73 21 6 7 229
Percentage of

Group Total to .
Total Taluks 5303 31 09 9.2 2.6 301 100.,0

Note: Figures show the absolute number of taluks in five cropping intensity
groups for 25 districts of the state and totsal.
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136 to 122 and this leads to fall in percentage of

taluks in the group from 59 in peried 1 to 53 in period II.
But the imporvement in the level of cropping intensity

was marginal and as a result most of the taluks which

he¥s experienced the imppovement shifted to low level of
cropping intensity. Secondly, the number of taluks in
medium snd very high cropping intensity group has remained
same. But there is a f£3ll in the number of taluks in

the v~ry high intensity group and about 9 t-luks of this
group has entered into the low intensity group. So the
sige of taluks in low cropping intensity group hass incre-~
ased substantislly becsuse of shift of talukg from very

- low intensity group to high intensity group. In conclu~
sion, it should be sszid that thern was some improvement

in the levels of cropping intensity of very low intcnéity
group.

Table 3.5 shows the district-wise distribution of
taluks in five categories. A similar picture of the
distribution of taluks in varlous cropping intensity
groups is also depicted in Map.4. It revesled the follow-
in pstrern. _

a) It was observed that five teluks of three dis-
tricts had shown very high cropping intensity. Chandrapur
and Bhandars districts which had very high cropping
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intensity in poriod I, maintsined the lead in Period I1I.
The only addition came from Kolhapur district. Incidentally
Kolhapur, Bhandara and Chandre pur districts, enjoyed a high
level of rainfell and irrigation.

b)‘Five districts of Dhulia, Bhandarz, Chendrspur,
Jslgson and Kolhapur shared seven teluks of high intensity
groups. Dhulis, Jalgaon and Kolhapur district had major
share in this group, in the period I slso.

' ¢) Twenty one taluks from eight districts of the
state came in the medium cropping intensity group. Com~
parstively, small number ol districts experienced medium level
of cropping intensity. Parbhani district had highest per-
centage of taluks (50 per cent) in this category followed
by Dhulia, Kolhspur, Jalgaon , Pune and Satara.

d) Finally coming to the very low and low level of
cropping intensity, it was observed that although the
percentage share of districts varied from each other by and
large, most of the district had some tgluks in very low
cropping intensity group. In fact, of the 25 districts of
the state, as many ss 23 districts had the taluks of low
cropping intensity. Bhandara and Kolhapur were the only
districts without any taluk in this category. Some of the
districts which had 75 per cent of taluks in very low group
wers Akols, Amaravatil, Buldana, Nagpur, Ratnagiri, Sholapur,
Thane, Wardha and Yeotmal.



In the light of above description we cen point out
a few cluster of districts with common level of cropping
intensity. Table 3.6 shows that 2ll the tzluks of seven
districts nomely Akola, ‘maravati, Nagpur, Sangli, ‘Jardha
and Yeotmsl had experienced s very low level of intensity.
and more than 75 per cent of taluks of Buldana, Ratnagiri,
Solapur, Thane district had shown very low crop:ing inten~
sity. On the other hadd, all the tsluks of Bhendars and
gome toluks of Xolhapur district had a very high cropping
intensity. In the intermediate categories of low snd medium
cropping intenalty, the percentage store of diatricts sre
differcd from each other and, as @ result, no clesr cut
eluster has emerged.

| Period I1iI

{19737k, 1974-75 and 1925-76)

Yesr 1975-76 is considered as an important year, for
Mahsrashtrs stute. In this year, for the first time the
production leval of l§60-61 woa crossed and the gtate inad-
cated a positive growth from the stagnation in agricultur:zl
production over last decade.

Table 3.7 gives informati .n for this period. The
average cropping intensity for this perfod was 107:36. It

hss shown a marked improvement over period I and II.



Table No.3.6

Pereenta e Distribution of Tmluks in Various Catesories of
Cropping intens , narasﬁt;ra gtate
Perdod = II
{1967-68, 1963-69 & 1969~70)

(Three Years Moving Aversge)

CROPPING INTENSITY GROUPS

» T 13 T11 LV
Name of the Very Low Low fredium Migh Very tiigh  fTotal RNo.
Districts 100 to 104.99 105 to 109.99 110 to 114.99 115 to 119.99 120 & above of Uasluks
Ahmednagar 61.5 20.8 7.7 0.0 0.0 100.0
Akol a 100.0 0.0 0.0 0.0 0.0 100.0
Amaravati 100.0 0.0 0.0 0.0 0.0 100.0
Aurangabad 33-3 66.7 0.0 0.0 0.0 100.0
Bhandara 0.0 0.0 33.3 66.7 100.0
Beed 28 6 714 0.0 0.0 0.0 100.0
Buldana 80.0 20.0 0.0 0.0 0.0 100.0
Chandrapur 50-0 33.3 0.0 0.0 1607 100.0
Dhulia 20.0 20.0 20.0 20.0 10.0 100.0
Jalgaon 38.5 30.8 23.1 7.7 0.0 100.0
Kolaba 50.0 28.6 214 0.0 0.0 160.0
Kholapur : 8.% 33.3 25.0 25.0 8.3 100.0
Nagpur 100, , 0.0 0.0 0.0 0.0 100.0
Nanded .5 375 0.0 0.0 6.0 106.0

Qo

L% |
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CROPPING INTENSITY GROUPS

I I1i 111 ¥
Hame ofthe _Very Low iow ' Hedium gh Very High Totsl Ko
Dlstricts 100 to 104.99 105 te 109.99 110 to 114.99 115 to 119.99 120 & #sibove of taluks
Naasik 53.8’ 46.2 0.0 0.0 0.0 100.0
Osmanabad 03 .6 36.4 0.0 0.0 0.0 100.0
Parvani 375 125 50.0 0.0 0.0 100.0
Pune 28.6 50.0 214 0.0 C.0 100.0
Rotnagiri 80.0 20.0 000 0.0 0.0 10C.0
gangli 33,0 66.7 0.0 0.0 0.0 100.0
gatara 273 545 18.2 0.0 0.0 100.0
Sholapur 727 72.3 0.0 0.0 0.0 100.0
Thane 83,3% 16.7 0.0 0.0 Q.0 100.0
Wardha 100.0 0.0 0.0 0.0 0.0 100.0
Yeotmal 100.0 0.0 0.C 0.0 0.0 100.0
Stages Average 5342 31.9 9.2 2.6 3.1 10 .0

Rote: Figures indicste the percentage of tzluks in each cstegory
Cropping intensity to total numbar of taluks of districts.

of

g8
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Out of 229 taluks of the state, as many as 132 have dis~-

played the cropping intensity below stste average and 97

Table 3.7
Cropping Intengity
Period III

SI Items 1974-75
1. Lowest Figure 100,050
2. Highest Figure he.924
3. Range . . L4924
| L. HMean 107.363
5. Standard Devistiion 8.833
6., Co-efficient of variations 0.083
7. Total No.of Taluks , 229
8. No. of Taluks below Mean 97
9. No. of Taluks below Mean 132

asbove the average. Ais compared to earlier periods, the
mignitude of gap betwe=n lowest and highest was gquite.

the upper limit has incressed upto 1450 but the lower
limit has remsined at 100.05. It may be pointed out that,

although the cropping intengity hs experienced an improve-
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nent in its level and it wrs achieved at the cost of
growing inter-taluk disparities in the state. The stan-~
dard deviation which wag almost constsnt in lsst two per-
iods had increased to 8+388 from 644 in period II. and in
spite of some improvement in mean level, the co-efficient
of varistion has increased to 0:083 in period III from
0+061 in period II and 0°063 in pcriod I. Thus the improve-
ment in crop.ing intensity w-a sccompanied by increasing
disparties among the taluks of the state.

Taluks in different groups had shown a considersble
improvement in their cropping intensity level in period
I1II period over period II. Table 3.8 shows the district-
-wise distribution of taluks in variocus classified groups
of gropping 1i.tensity. A true plcture of the distribution
of taluks is stated in Map.5. The percentages of Taluks
in very low, low, medium, high and very high category were
4,3+7, 306, 13+5, 57 and 65 respectively. The percentage
of taluks in very low group has reduced to 43+70 in period
II1 from 55+3 per cent in period II and 59<4 in period I.
Consequently proportion of taluk in medium, high and very
high group has incresed considerably. In fact, in this
period, there wss a movement of taluks from very low group
to medium=-high and very high group, snd hence the jumps

vere substantial.



‘Table N°0§.8
Claseificati n of Taluks on the Basis of

Period - 1III
(1973=74, 1974=75 & 1975~76)
(Three Years Moving Average)

__CROPPING INJENSITY SROUPS
1 _ 5 S " I1L iV V

Name of the Ty Low low Hedium B gh Very High Total No.
Districts 100 to 104.99 105 to 109.99 110 to 114.99 115 to 119.99 120 & above of Taluks
Ahmedna gar 4 4 3 2 0 13
Akola 6 0 0 0 0 6
Amarsvati 5 1 (4] 0 0 6
Aurangsbad 6 6 0 0 0 12
Bhandara 0 ) 0 0 3 2
Beed 5 2 o 0 0 7
Buldana 3 2 0 0 0 5
Chandrapur 4 o 0 1 1 6
Dhulia 1 4 L 1 0 10

. Jalgaon 1 . 6 0 2 4 13
Kolaba 3 6 5 0 0 14
Khol apur 1 é 1 3 1 12
Ragpur A 1 0 0 0 5
Nanded 4 0 1 0 3 8
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. CROPPING INTENSITY
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GHQUPS _
Iv

— Iil

v

Name of the ~ Very Low

Low

Hedium High Very High Total No.
Districts 100 to 104.99 105 to 109.99 110 to 114.99 115 to 119.99 120 & above of Taluks
Nacik 9 I 0 0 0 13
Osmanahad 1 7 3 0 0 1l
Parvani 1 5 2 o 0 8
Pune 2 b4 5 2 1 14
Ratnagird 12 1 1 0 1 15
sangli 3 1 2 O 0 6
Satara 0 6 2 2 1 11
Sholapur -7 3 1 0 0 11
Thane 10 1 1 0 4] 12
Yardha 3 0 0 0 o) z
Yeotmal 5 0 (¢] 0 0 5
Group Total 100 70 21 13 15 229
Percentage of ‘
Group Total to .
Total Taluks A43.7 30.6 13.5 5.7 6.5 100.0

Note: Figures show the abgolute mumdber of taluks in five cropping intensity

groups for 25 districts of the state and total.
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However, it may be noted that insplt- of  eneral
improvement, the proportion of taluk in very low snd low
group was still higher than in high and very high group.

A distriect wise ditribution of taluk is stated below:

a) As observed earlier, the percentage of taluk in
the very high category has registered a marked improvement
over earlier periocds by pooling more tsluks from other
categories. 4s many as eight districts nsmely Bhandars,
Jalgson, Nanded, Chandrapur, Kolhapur, Pune Ratnagiri
and Satara had contributed towerds the total df 14 taluks.
Howrver, maximuin numb r of taluks came from Bhandsrs (3),
Nanded (B) and J-1_.son(4). |

b) Similarly, high category has shown some improvement
over 1968-69 by sharing 13 taluks of the state as against
6 in period I. These were shared by seven districts of
the state. These districts were Kolhapur, Ahmednagear,
Pune, Jalgaon, Satars, Dhulias snd Chandrapur.

¢) As compared to above two cntegories, medium category
has shoun & much improvement in prried II1. As many as
31 taluks h2d experienced medium level of cropping inten=-
sity, while there were 20 taluks in period I. Major
contribution in this category come irom districts of Ahmednagar
Dhulia, Kolaba, Osmanabad, Pune, Sangli and Satara.
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d) Finally in case of very low category, its position
had improved remdrkably.

The number of taluks reduced to 100 from 136 in
period I snd 122 |in period II. Although the number of
taluks in this catepgory was high, compsred to ot.her'

two years, the pé’centa,,.,-,\e was fairly low.

Table 3.9 glves the percentage distribution of taluké
in various categ;oLies for different district of the state.
On the basis of this, we c¢zn identify the cluster of
districts with low and high cropping intensity.

Table revesls|that ail taluks of Akolrn “nrdha and
Yeotmal district have shown a very low level of cropping
intensity. And there was another group of six districts
where 70 per cent jof taluk falls in the vory low cate~

gory of cropping intensity. Jo there were fiine to ten

districts in the |state whore 70 per cent and above
cuffered from very low cropping intensity. At the other
extreme Bhandar2 wac the onky district, in which all ihe
taluks hod exhibited very high cropping intensity. The
other districts of the state had shown varied share in
low, medium and high cropping intensity and no bléar cut

cluster of districts was really emer:ied.




Table No. 3.9
Percentage Distribution of Taluks in Various Categoriea of
Erogging Iintonsity in tﬂg ﬁistripts of Maharashtra State
Period - II

(1973~74, 197L=75 & 1975-76)
(Three Years Moving Average)

CROPPING INTENSITY QROUPS ‘ L
1 11 111 iv v
Name of the Very Low Low Hedium T High ry fAigh Totzl No.

T —Dbietrleta_ 1“0 to 104.99 105 to 109,99 110 to 114.99 115 to 199,99 1?0 & above of taluks
‘~—~—-—~___m~____~

i

Ahmedna gar 30.8 30.8 ““—___—-EET?__—“_‘_“‘T57ﬁ~——-—~_~_9:9 100.0
&kOIa 1.00.0 000 0.0 000 OQQ\\lgﬂiQ—_-
Amapravati 83.3 16.7 0.0 0.0 0.0 100.0
surangabad 80,0 50.0 0.0 0.0 0.0 100.0
Bhandara 0.0 0.0 0.0 0.0 1000 100.0
Beed 714 28.6 0.0 0.0 0.0 100.0
Buldansa €0.0 50.0 0.0 0.0 G.0 100.0
Chandrapur 66.7 . 0.0 0.0 16.7 16.7 100.0
Dhulis 10.0 40.0 40 .0 10.0 c.0 100.0
Jalgaon 15.4 L6.2 000 154 23.1 100.0
Kolaba 21.4 42.9 25.7 0.0 0.0 100.0
Kholapur ’ 8.3 50.0 8.3 25.0 8.3 100.0
Nanded 50.0 0.0 12.5 0.0 21.4 100,0

(J o)
()



CROPPING INTENSITY GROUPS

1 11 111 1V v
Name of the Very Low Low Hedium sidgh Very High  Total HNo.
Districts 100 to 104.99 105 to 109.99 1&0 to 114.99 115 to 119.99 120 & above of taluks
Osmanabad 9.1 &3 6 27.3 0.0 0.0 100.0
Paﬂani 12.5 62 S 2590 0.0 c.0 100.0
Pune 14 o3 28.6 315.7 143 Tel_ 100.0
Ratﬂagﬁri 30.0 607 607 3.0 6-7 100.0
Singli 50.0 16.7 33.3 0.0 0.0 100.0
satars 0.0 5,45 18.2 18,2 9.1 100.0
Sholapur 62.6 27.3 9.1 0.0 0.0 100.0
Thane 3.5 2.3 8.3 0.0 0.0 100.0
Yardha 100.C 0.0 0.0 0.0 0.0 100.0
Yeotmal 100.0 0.0 0.0 0.0 0.0 100.0
Stage Average
Note : Figureos indicate the p-rcentage of taluks in each eategory of
Cropping intensity to total number of taluks of districts.
e
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Inter~Taluk Variation in Cropping Intenisty
= An Over Al View

So far have analysed the regionsl pattern of cropping
intensity in various taluks of Maharashtrz at three points
of time, scparately. Now, we are in 8 position to draw
some general conclusions regarding the changes in cropping
intensity and {ts regional pattern over period under study.(see Tax¥
The relevant polnts, that have been emerged through the pre-
ceoding analysis are given ns follows:
| (i) Over the 178t fifteen years the average cropping
intensity (on At.he basis of taluk aVerage)‘ has shown & con~-
siderable improvement . The average levol of cropping inten-
sity (Table 3+11) which was 105+16 in period I went up to
i07'37 in period IXI. But this progress was achieved oﬁly
in last period of the study. In the carlier periods of the
study, the level of cropping intensity was slmost stagnant.

{i1) Secondly, it ﬁas observed that although cropping
intens ty has experienced an improvement in it level, it
was achieved at the cost of growing inter~taluk dispsrity.
In the course of imbalance dév:alopmem: of irrigational
facilities in the.st,ate, only some taluks have developed
and developed fast:r than the other and creasted wide gap
between them, This has been well indicated by the

incerease in the vslues of standard deviaticns and



Table No. 3.10

Distribution of Taluks in Various Classified Groups of
Cropping Intensity in Maharastra State i

(Three Yeare Moving Average)

|
NUMBER OF TALUKS IN FACH GROUP PERCENTAGR OF T LUK3S IN EAGH GoOUP .o TOTAL

580~ = 07371, . ~61 56767 TT5=7h
Cat egory 1061-62  1068-60  1974-75 Standard  1961-62  1068-69 1974-75
1962-63 1960-70 1975-76 Deviation 1962-63 1969-70 1975-76
I.{(100-104.99) 136 122 100 14,.82 - 59.4 ' 52.3% L3.7
11.(105-109.99) 55 73 70 7 .81 24.0  3T.9 30.6
111.(100-114.99) 20 21 39  4.96 8.7 9.2 13.5
Iv.{115-119.99) 12 6 13 3.09 5,2 2.6 5,7
V.(120 & above) 6 7 15 4,03 2.6 a1 6.5
szandérdlneviation L8.19 45.28 33.96

66
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Table No. 3.1

intensity
(Throe Years Moving “varage)

General Frofile of the State on the
' s of Crooppin

100

“PERIOD
Items 1961-25 li:g'g:g ng
1962-63 1969-70 1975=76
Lowest Figare  100.01 100,03 103 .05
Highest Figure 140.25 14114 144 .92
Range 4,0.25 L1414 bl .87
Mean 105,16 105,22 107 .36
Standsrd Dev. 6.67 NN 8.88
Cosf.Variation  0.063 0.001 0.082
No.of Taluks 229 229 229
Abo¥e Mean 94 99 97
Below Mean 135 130 132
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co-efficients of veriation. The value of the standard
deviation, which stood at 6+67 in period I, increesed
up to 8°8% in period I1I. In gpite of an improvement in
the mean level of cropping inteneity, the co-efficients
of variations hed incressed from 6°30 per cent in period
I to 883 per cent in period III. Thus the improvement
in the levels of cropping intensity wss sccompsined by
grouing disparities among toluks of the state.

{1151) Coming to the regional pattern of 229 taluks
and their distribution in five categories, it was observed
that majority of teluks in period I II and Il1l hed suffered
from very low level of cropping intensity. Although the
percentage was comparatively low in period I1II. For example
%9 .4 per cent 55.00 per cent and 43+7 per cent of taluks
were found in very low cropping intensity group in period
I, period II and period III respectivzly, 4in fact, if ue
combine category first and second together (viz. varly
low and low eropping intensity) then as many as 84 per cent,
85 per cent and 74 per’cent of toluks were found in the
low category of intermsivty in period I, period Ii and Period
III respcetiyely. As we move from very low level of cropping
intensity to very high level of cropping intensity, the
percentages of taluks considerably fall to 3 low figure.
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- Thus, by and large, majority of taluks in the state were
charscterised by low level of croéping intensity and a
few showed high level of cropping intensity.

4v) However, the snalysis rev~als that over a period of
15 years o substantial change had occured in the composition
of taluks in five categories of cropping intensity. This
was a matter of great sstisfaction from the point of view
of future development. It was noticed that the percentage
of taluks in lower category (which is composed of very
low and low groups) has considerably reduced between the
periods of the study. The share of laluk in low inten-
sity group has reduced from 7& per cent in period 1III from
the level of 85 per cent in period II Consequently, this
reduction of taluks in low category had led to incresse
in the proportion of taluks in medium and high intensity
groups. The share of taluk in later group bhad increased from
78 per cent in the period I to 12 per cent in period Il.
ind from 87 per cent to 13+5 per cent for the medium
group. Thisvindiéated that incresse in the levels of
cropping intensity was not only shsred by so called
developed taluks (in terms of cropping intensity) of the
state aldne but the g2in also shared by the low intensity
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taluks. A8 3 result some of the toluks from very low
intensity group had moved on to low snd medium cate~-
gories of éropping intensity. This was 3 favoursable
sign, in the sense that, the frul¢s of development had
also shared by less developed taluks of the state.
However, it may be noted that as msny as 85 taluks
of the state in the cstepgory of very low cropping inten~-
sity had continued to be in thc same state through out
the study period. Therefore, the study pointed fo the
urgent need for an improvement of cropping intensity

in these taluks.
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CHAPTER 1V

Determinants of Cropping Intensity in Maharashtra

A Step-Wise Repression fAnalysis

Regional analysis of cropping intensity in the pre-
ceding.ehapter has revealed a wide variations in different
taluks of Maharashtrs. The msin objective of this chapter
is to identify the relevant factors which ¢sused such
variations in cropping intensity. In order to materiaslise
the above goal, s step-wise regression analysis has been
used. The step-wise regression is a particular type of
multiple regression which tries to trace out the best
possible set of exogenous varigbles to explain maximum
variation in the endogenous variable. In this type of
regression, the dependent variadble is 1oosely'hypothesi-
sed 0 be related with s set of independent variables
snd then a search is made for important oneé. At the
first instan¢e, the step-wise asnalysis picks up the most
important variable from the regreséian model and in sub-
sequent steps, it starts taking variables one after an-
other depending on the significance of variables. The
significance of the exogenous variables in the model is
Judged-on the basis of their partial correlstion,
co-efficlents with the dependent varisble. The inde-
pendent variable, which has the highert partial correlation
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co~efficient with the dependent variable will enter in
the first step. At every step of regression, t values,
standsrd errors, F values of the regression co-efficient(s)
snd multiple correlation co-efficient, multiple R square,
standard error, t values of the regression eguation ére
given, thus indicating the changes in the overall posi-
tion of the equation, due to the 1hclusion of an additio~-
- nal variable in the model. The step-wise procedure
continues untll all the significant variables are inclu-
ded in the model. 7

Before the step-wise regression, we plotted different
independent variables graph papers along with the
dependent variable. It was found from the scattered
diagram that the pattern of the distribution of the
scatters was tsking a non-linear trend. ‘when all the
variables were transformed inteo logarithimic form and
plotted on a graph papers, it showed a linear trend.
Considering the behaviour of the scattered diagrams,
we have taken multiplicative forms of regression model
to explain the varistions in the coopping intensity.
Determinats of Cropping Intensity

The results of the regression anslysis are des~

cribed in two different sections. The first section
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desls with impact of six varisbles on cropping inten~
sity and in the sccond section, we tried to analyse the
impset of varicus sources of irrigation on cropping
intcnsity. Regarding the factors affecting cropping
intensity, we have described the results for each period
separately. The proposed variables, 4included in the

model are ss follows:

First Set of Regressions:

Dependent Variable:
Y = Cropping Intensity
Independent Variasbles:

o
-t
§

Annual Rainfall

bad
N
i

Irrigation Intensity
Levels of Irrigation

R
1 "

Mechanisation Index

Mimsl Power per hectare

et
\n
[

Agricul tural worker per hectare.

P
o
]
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Section 1

Period - I (1960-61, 1961-62 & 1962-63)

Correlation Matrix

Correlation matrix is a preface to a step-wise
regresaion, because it displays the relationship between
the independent and the dependent variables and between
the independent variables. The correlation matrix for
1961-62 {Appendix =~ 24) regeals thot irrigation level
irrigstion 1ntensit§ are significantly related with
cropping intensity. The noticiable feasture is that the
irrigation level i5 significant at one per cent and
irrigzation intensity at five per cent level. The other
variable namely animal power, annual rainfall, mechani-
sation index and sgricultural workers have shown a'weak
relationship with cropping intensity. The correlation
matrix also gives the inter-correlation between the
explainatory varisbles. It indicates thst the rainfall
heg significant but negative relationship with irri-
gation level, irrigetion intensity, mechanisation index
and positive relationehip with animal power and agri-
cultural workers. Incidentally mechsnisation index is
negatively related with animel power snd agricultural
workors and positively reclated with levels of irrigstion.
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The correlation between rainfall and other'variables
like irrigation level, irrigation intensity an@ mechani -
sation index reveals 2 mixed situaticn in Maharashtra.

The Konkan regibn receives highest rainfall in the sbate,
but 1té irrigation level ie very low. Becsuse of its
physiogr-~phy and unfavoursble slope, water can not be
stored for irrigational purposes. However, in another
raitifsll region, irrigation level is higher in comparison
to the central reglon {which is popularly known as a
Drought Prone Area) and it hass s higher irrigation base.
By and large, irrigation hag shown a negstive relationship
with rainfall. In such & situation, the negative relation-
ship between mechanisation index and agricultural workers,
animal power 15 quite obvious. At this stage it may be
noted th»t, although the independent variables were mut~
ually related, the correlations were not strong enough
to disturt thse regression result.

Regression Result

The results for 1961-62 sre depicted in tuble 41
(for detailed result see Appendix=2B). The table shows
that, all the six variables, .ut together, show 20 per
cent variations in the cropping intensity. Thus inter=taluk
variation in éroppingrintensity asccounted by these vari-

sbles was very high. Among the explainatory variables,



Table No.4al
Factors Affecting Cropping Intensity in Msharashtra

A Step-Wige Regresasion Result - 1961-62

Regression Explainatory Variables R R?
step No
1 Level of Ix‘r:t.g,at:ak:m"l 0.372 0.138
11 Level of Irrigation, Animal
Power”™ 0.405 O.164
11X Leved of Irrigation*, Anima
Power® Irprigation Intensity. 0.436  0.190
v Level*of Irrigacion? Animal
Fower Iréégation Intensity,
Raihfall. 0442 0.200
Ve Level of Irrigation™, Animal -
Power™ éf’i gation Intensity™”,
Rﬁiﬂfﬁll Mech. Index@ 0449 0.206

# «» Significent at 1% level
%« Significant at 5% level
= gignificant at 10% level
@2 - Significsnt at 15% level

@



110

Table No. 4.2

Factors Affecting Cropping Intensity In Mzhsrsshtra

(1960-61, 1961~62 & 1962-63)

Variables Step 1 Step 2 Step 3 Step s Step §

. e
Level of Irrigation .372* .k01$ .3?7$ «359 .'382’:x

Animal Power a62° 200 L2677 267"
Irrigation Intensity .172¢ 159" .lh&M
Rainfall «.2052 -.140%

0

Mechanisation Index : -

% Significant at 1 per cent level

- w2 significant at 5 per cent level
Q¢ significant at 10 per cent level
(x> Significsnt at 15 per cenmt leovel
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irrigation hig emerged as the most importsnt exogenous
variable with a highest multiple correlztion (R) with
the dependent varisble. In the second step, animsl

pouer per hectsre has improved the R square from 138 per
cent to 16*4 per cent. And this wss followed by irri-
gation intensity in the third step. In the later steps,
rainfsll, mech-nisation index and agricultural workers
have appesred in the regression equotions but thelr con-
tribution to multiple R square w-s marginal.

Coming to the significant level, sll the variables
have turned out to be significant si nificant but vari-
ables like irrigetion level, irrigaticn intensity and
snimel power were significant at onc per cent levcl.

On the contrary, other variables like m chanisation index,
agricultural workers and rajinfall were significant at
ten per cent or fifteen per cent level of confidence.

If we have to identity the most significant set of
variasbles from the step-wise regression model, then the
cholice will have to be made on the basis of value of
statistiesl standlys like: H?, F and t tests and also
economic reasonings. In this period, only irrigation
level, followed by animal power and iérigation inten~-
sity weore considered significant, variables in explaining
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the variations in cropping intensity. These three vari-
ables put together accounted 19 per cent of variastion in
the cropping intensity and the remaining other variables

added cnly 126 per ceont to the existing value of the Rz-.

The value of the 32 started rising at a faster rate upto
the third step and later it increased mnrginally. Thus
in pericd I, extent of irri_sticn and its intensive uaéj
aslong with anim21l power, reslly determined the level of
cropping intensity in the state. The final egquation for
the three variables is given as follows:
» % =

Y = 87470 x_;f” x;m x,‘}m e

S.E. of b = (36°70) (10:70) (7-19)

# = 19+0 per cent

# = gignificant at 0+<0OL level.

Period II (1967-68, 1968-69 and 1969-70)

Correlation Matrix

The correlation matrix for 1968-69 ( Appendix-3a)
shows that level of irrigstion and irrigation intensity
were glgnificantly related with the cropping intensity.
Once again, level of irrigation was significant .at. one por

cent and irrigation intensity st ten per cent level.
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Other variables like mechanisation index animnl power
and rainfall revezled s wesk relation with cropping
intensity. The correlsation matrix also provides infor-
mation sbout the relationship between the explainatory'
variables. Like the esrlier period, rainfall once agsin
showed a nerstive correlstion with irrigstion intensity,
irrigstion level and mechanisation index. But on the
other hand, it has indicated positive rcolationship

with the animsl power and agricultursl workers. Similsrly,
Mechanisation Index has revealed 2 negative relationship
positive relationship with the level of irrigation. The
‘explaination for such kind of relationship was given in
the earlier section. In alll the cases, level of sighi“
ficance was quite high (viz. at one per cent 1ével).
Animal power hss registered a positive correlation wiﬁh
agﬁicultural workers.

Thus the pattern of correlation between the explai-
natory varisbles and with the dependent variable shows
the same pattern es 4% wss observed in the earlier perlod.
There has not been much change in the nature of agricul-
ture in period II and the impact of the traditional
inputs was noticiable in the state .



Regression Result

Result of the step-wise regrescion for 1968-69 are
given in table 4+3 (and for detail results see Appendix
-3B). Tsble shows that sll the variables put together
explain 13 per cent of variation in the cropping intensity
which was low 3s compared to the last period. In the
first step, level of irrigation came out as the most signi-
ficant variable in the model with the highest multiple
correlation (R)with cropping intensity. And it was
followed by irrigstion intensity which emerged as the
second best variable in the model. In the first atep,

R® was 11+0 per cent and this figure had improved in
the second step (12.2 per cent). Mechanisation index
has appeared in the third step with the very little
improvement in R square. In the subsequent steps, ani-
mallpower and rainfall emerged in later steps but with
the addition of these two variables, the net addition
to the existing R square wag very marginsl.

The significance test of the regreasion co-efficients
showed tht irrigation intensity, level of 1rr§gation
and animal power were turning significant at different
levvls. imong these varisbles, irrigation was signi-
ficant at one per cent level while irrigation intensity
5% 15 per cent level in the next step. But when mechani~
sation index emerged in the third step, co-efficient of
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Factors Affecting Cropping Intensity in Mshsrashtra

{A_Step~Wise Regression Result - 1968-69)

Regression 2
Step No. Explainatory Variables R R
1 Level of Irrigation™ 0.341 0.116
11 Level of Irrxgatian#@@
Irrigation Intensity 0.349 0,122
III Level of Irrigation®
o Irrigation Intensit}@,
Mechanisation Index 0.355 0.126
v Level of Irrigation®
Irrigotion Intensity®
Mechanisation Index,
snimal Power. 0.357 0O.128
v Level of Irrigation™
Irrigstion Intensity®,
Mechanisation Index,
Animsl Power, Reoinfsll. 0.362 0.131

® = 3ignificant at 1% level .
» « siemificant at 5% level
@ -~ significant at 10% level
@0 ~ Significant at 15% level



Table No o&u&

Factors Affecting Cropping .Intensit.y In Maharashtra

Step-wise Reggessioh Co-gfficients

(1967-63, 1968-63 & 1969-70)

Varisbles Step 1 Step 2 Step 3 Step 4 Step 5

Level of Irrigation 3417 .329# .369¢ .368#-‘ .359%
Irrigation Intensity .@75@@ | .681@ | .094% .998@
Mechanisation Index | -.075 =.060 | -.081
Mnimal Power 050 12

Rainfall ' =.007

% Significant at 1 per cent level
%% Significant et 5 per cent level
@ Significant at 10 per cent level
Signifcant at 15 per cent level
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irrigotion intensity showed some improvement in terms
of levels of significante. Although Mechanisation index
appeared in the third step and animsl power in the next,
both were proved significant. The introduction of rein-
fall in the last step suddenly improved the power of
irrigation intensity and animal power in the regression.

Thus the regression results indicated that like period
I, irrigation level, irrigeation intensity and mechanisstion
viere impor:zant variables ar;d accounted for a msjor portion
of explaination of the variations in cropping intensity
is the state. Other varisbles added very little to the
R square. The anihal power which was sn impértam vari-
able in period I, turned out to be less important in
period II. One thing th:t has surprised &s in the negative
value of the power of the mechanisation index in the
regression which might be due to its close association
(positive) with irrigotion and irrigation intensity. Or
it might be due to some other reasons which we are not
in » position to explain. The final.equazian for irri-
gation leve, irrigation intensity and mechanisation index
is ststed as follows: 369* 031@ _ 075

Y = 89.13 Xs 1 X, e
3.E. of b = (*003) (-081) (-050)

Rz = 12+6 pa cent
% = significant at 0°0C1 level
@ = significant at 0-10 level
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Period 111 (1973~ 197L=75 and 1975-76

Correlastion Matrix

The correlati.n natrix for the last poriod vig,
1974~75 is glven in sppendix-4LA. It shows a pattern
8 it was observed in earlicr periods. Once agaih,
ierigation level, irrigation intensity were turnnd
put to be significant varisbles. No othor variable was
significantly related with cropping intensity, except
mechanisaticn index, which showed a wide positive éorre~
lation with cropping intensity. Among the explainstory
variables reinfall was negatively related with irrigation
intensity mechenisation index and level of irrigation. And
the correlations of rainfall with the first two variables
were significant at one per cent and at five prr cent
level respectively. Mechanlsstion index continued to
mzintain a8 negative correlstion with animazl power and agri-
cultural workers, Howeewdr, later variables were proved
significant at one per cent level. This tendency wss
observed throughout the study period. [hus, the pattern
of 1nter-relationsh1p be.ween dependent snd independent
variables had not chaned much between perieod 1II and
period II. One more interesting point is th t irri-
gation 1ntensity w2s positively correlated with mechani-
sation index, and it- wes repested through out the study

peribd.
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Regression Result

The step~wise regression result geveals that (table
Le5) lovel of irrigntion is themost sigsnificant explal-~
natory variable in the model with the highest multiple
correlation (R). (For detail results see Appendix-4B).
In the first step, it individually explained 8¢7 per cent
of the total variation in the cropping intensity as the
R square was recorded at *087. In the second step,
irrigation intensity emerged as sn important v-riable in
the model.  Both irrigation level and irrigation inten-
sity put together explained 10°9 per cent variation in
cropping intensity. Hechsnisation index cropped up in
the thrid stesp and enhanced the multiple R square to
110 per cents 7The last three variables added very little
w the R square.

The significance test of the rogression co~efiicients
revealed that the irrigation level, irrigation intensity
and mechanisation index are turning significsnt at all steps
of regression. Irrigated intensity and level of irrigstion
were turning significsnt at one per cent level. On the
othor hand, mechanisation index was significant at ten per
cent level in the third step. However, the introduction
of rsinfall in the fourth stop, adversely $ffetted the

significance of the mechanisation index.
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Factors Affecting Cropping Intensity in Maharashtra

A _Step-yise Regressicn Result = 1974-75

Regregsian Bxplaingtory Variables R B?
Seep O
1 Level of Irrigation® 0.295 0.087
11 Level of Irrigation®,
Irrigation Intensity®. 0.330 ©0.109
111 Level of Irrigation®,
Irrigation Intensiéy .
Mechanisation Index®. 0,340 0.116
IV  Level of Irrigation”,
Irrigation Intensity®, ,
Hechanis-~tion IndexC®, '

* - Significant at 1% level
% - Significant st 5% level
Significant at 10% level
Significent at 15% level

B
¢



Table ﬂo 0&. 6

[oy

(4%
[Uy

Factors Af fecting Cropping Intensity in Maharashtra

Step~iise Regresaion Co-Efficients

(197374, 1974~75 & 1975-76)

Variables Step 1 Stép 2 Step 3 Step 4
Level of Irrigation .295° 289 341 32
Irrigation Intensity | 148" .1613 a6”
Mechanisstion Index ¢ -.098% .09,
Ranifall «011

#5ignificant at 1 per cent level

«#34gnificant at 5 per cent level

@significant at 10 per cent lavel

¢esignificant st 15 per cent level
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Coming to the identification of'important‘variables,_
once sgain it wss observed thst irrigation level, irri-
gation intensity 2nd mechanisation index were jointly
accounted s major part of the explained varistions in
cropping intensity. Rest of the variasbles were found
less significsnt in the model. The final eyuaticon for

these three vasriasbles is given below.

TR DR ST [
I = 9954 X} 12 le e

SeB. of b = (+005) (+022) (+005)

R° = 11+6 per cent

= = Sienificent at 001 lekel

@ = Significant at 0+10 1evel
The earlier nalysis of the regressicn result of the three
periods lead us to the conclusion thadt it is the irrigotion
. level and its intensive use which rez2lly determines the
level of cropping intensity end the differences in its
level lead to the wariations in crbppihg intensity in
dif .erent taluks of Msharrshtra. The other varisbles
were found lesg imporhanb in this anslysis. The animsl
power wgs fhportant in early sixties but its effectiveness
wag reduced in later periods. Mechunisati.n index aiso
found significant in influencing the level of cropping
intensity in the state. Since the statistical results of
mechanisation index were not consistant, we would not like

to say anything about it in a consclidate form.
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Secvion II
Variations in the Cropping Intensity and Sources of Irrigation

In an attempt_ to identify the determinsnts of
cropping intensity we found that irrigation and 4ts
intensive use was really the important governing factor.
Vardation in this variable led to the disparities in the
levels of cropping intensity in different taluk of the
state. In thls section, ocur objective is to analyse the
effect of difierent sources of irrigation on cropping
intensity. Intensity of irrigation use, heavily depends
on the timely supply of water. Different sources of
irrigation, which contkibute towards the total irrigation,
differ sipgnificantly in their capacity 6o supply timely
water to the field. The vonal irrigstion and csnal-fed
well irrigation are supposed to be officieont than tank
irrigation. Normally cansl irrigation in perennial in.
nature, while tank irrlgstion provides water for a |
particulsr season. The capacity of well to supply regular
water will depend on several factor such as rainfall,
"toparaphy, etc.

In Msharashtra, one cen find s wide regionsl variastéons
in area, irrigated by different sources of irrigatian.
Well irrigation sccounted for about sixty per cent of ares

under irrigation snd is widely spresd over the state. On
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the other hand, canal and tank were confindec to certein
region. *o understand the effect of different sources of
irrigation on cropping intensity, we have used s step-wise
regression for three point of time. The variables included
in the model are as follows:
Dependent variasble:
Y = Cropping Intensity
Independent Varisbles:
x7.
*g
19 = Tank Irrigation

il

Cansl Irrigation

]

well Irrigrticn

All the explainstory variables in this regression model are
expressed as s percentage to the total irrigated are ami they
are computed separately for three points of time.

then these varlables were plotted on greaph papers sepa-
rately with the dependent variable, the scattered diagrams
showed a non-linesr trend. But when they were plotted on
a logarithimie scale, the scattered diagrams depicted a
linear trend. Keeping this fact in view, g multiplicative
form of regression model wms used in our analysis. The results
of the step-wise regreSsions for three periods ere anaysed

below.



Correlation Matrix
The correlstion mstrix shows the inter-relationship
between the cropping intensity and the three exogenous
varisbles included in the model. Appendix~5A depicts
the correlstion matrix for the first period {1960-61
to 1962~63). Three sources of irrigastion showed positive
correlation with the endogenous variable. Csnsl and tank
irrigation were significant at one per cent and well
at five per cent level. Different sources of irrigation
had indicated 2 negstive correlation with each other. The
correlation co~efficient between percentage of area under
well and tank wss significant at one per cent level. |
The correlation matrix for the second poerlod (196764,
1968-69 and 1969-70) shows thgt correlations between
cfopping intensity and exogenous variables were.poaitive in
each case, where canal and tank irrigation were significant
at five per cent and ten par cent respectively. Well
irrigastion was negatlively correlated with csnal and tank,
and it was significant at one per cent level with the later.
Correl stion motrix for third period (i.e, 1973-74 to
1975-76), also reveals the same pattern (Appendix=7a). 4ll
sources of irrigztion registered a positive relationship

with the cmpping intensity. However, irrigation wos the



only variable significant at one per cent level. Corre-
lacvion between the various sources of irrigation followed
the pattern of earlier periods and showed negative relastion-
ship. The correlation betwecn well and tank was signifi-
eant at one per cent level.

From the above discussion, it is clear that all the
di ferent sources of irrigation have revesled a positive
impact on the cropping intensity but with s varing intensity.
Canal irrigetion hss proved to be the most significant
source of irrigatibn, followed by tank snd well irrigstion.
However, the magnitude of the correlation co~efficient of
conal and cropping intensity has decreased steadily over
the poriod under study. Vell irrigation has shown a positive
but weak relation.. with c¢ropping intensity. Another
important point Wwas with the negetive inter~correlativn of
independent éariablas with themselves. The negative rclstion-
ship between tank irrigation and well is quite signiiicant
throughout the study period.
Regression Result

Ve étarted with the assumpticn that all sources of
irrig-tion would indicate positive impact on cropping
intensity, but the infact would vary from one source of

irrigstion to snother. The step-wise result for period I



—
;‘\3
-3

{ Appendix~5B) shows that éanal irrigation has a sirong
impact on cropping intensity with a high multiple cor-
relstion (0.274) and it was significant st one per cent
level. 1In the first step, it individuslly explains
7.5 per cent of the variation in cropping intensity. ‘he
inclusion of tank irfigation in the second step has
increased the R square to 12-66 p:r cent and proved signi-
ficant at one per cent level of Bignificanée. The inclusion
of well irrigation is the third step has not improved R
square much. However, it wos significant at ten per cent
level. The inclusion of well irrigation in the third step
has depressed the magnitude of the regression co-efiétents
of the other variables. | |

1, the second period also, csnal and tank irrigstion
have turned out to belsignificant at one per cent level.
( Appendix=-6B). However compared to other sources of
irrigation the impact of canal irrigation uss evident.
The multiple correlation between the cropping intensity and
eansl irrigation w-~s 0+266 and is the first step it
explained 7+1 per cent variation in the cropping intensity.
The inclusion of tank irrigation has improved the figure
of multiple R square from 7 per cent in the first step to
10.6 per cent in the sccond. On the other hand, well



irrigation hss remained insignificant and added only
0.1 pér cent to the multiple square.
In the 155t period, the regression results
{appendix=7B) have once again revealed the import-nce
of casnsl irrigation. Cansl irrigation has explained
maximum amount of variation in cropping intensity and
it is significent at one per cent level. Tank Irrigetion
which entered is the second step was significant and one
per cent leval, but its signifcance level was rcduced to
5 per cent is the ¢third step. The introduction of well
irrigation in the third step improved the regression
parameter of canal and tank irrigaetion. And it has also
added substantiaslly to the multiple R squsre.
On the basis of above snalysis final equations for the
‘three periods are given as follows:
Period 1I: * .
v=10pe07 57 P
SeE. of b ={.002) (-003)
R = 12+6 per cent

Period 11 » %
Y = 104+95 X5227 x§187 e
S.E. of b = {+002) (+003)
Re = 10-6 per cent ‘
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Periof IIIY s 1.221$ X.1a1$ X,123* e
7 9 8

S8 of b g (+003) {-024) (-004)

R+ 604 per cent

¥ « gignificant st 1 per cent

#% = Significant at § per cent
The final eguatiocn hss revealed thst is all the period
under consideration canal irrigation wes an important
factor to afiect cropping Inteasity 1t was closely followed
by tank irrigation. However, the tank irrigation, which
showedf;algreaber impact on cropping intensity in the
earlicr period, has graduslly reduced its 1influence on
cropping intensity 1in the last period. Finally, well
irrigstion, which was not an important variable in the
@arlier period has become an important varieble in the
latter period, presumably, due to mechanisation of well
irrigation.
gverall Postion of the Variable

In the preceeding section we analysed the regresion

result for three periods snd identified the relevantf vari-
ables, which governed the cropping intensity in the state.
Now ®e, are in a position to derive some general conclusions

regarding the determinavs of cropping intensity and their
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changing role is the periods undeor consideration. The
general conclusions that have emerged, are glven as
followsg:

1) In this study, six variables were used to explain
the inter-tsluk varigtion in cmppiﬂg intrnsity. 1t was
hypothesised that the selected variables would show a
positive relationship with cropping intensity and

explsin the maximum varisnce in cropping 1nt.énsity. By
‘and large, all the variables ha. e indicated a positive
relations with cropping intensity in sll the periods. But
smong them, irrigation level, and irrigstion intensity
indicated a very strong and significant relationship

with cropping intensity. Other ‘variables showed wesk
relationship with cropping intensity. ‘mong them anis
mal power in period I snd mechanisation index in
period II and 1II, were found to be cimportant.

2) The psttern of inter-relationship betwaen the inde~
pendent vsriables have reveated some intensting results.
During all the perlods, snnual rainfall has shown a negative
relationship with irrigation level, ir:rigation intensity
end mechnisation index, and s positive relaﬁonship with
animal power and asgriculturasl workors. The negative. The
negatiye relation of rainfall with these three variables,
in fact, is 2 complex but a resl situstion in Maharashtra.
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The distribution ¢o. these verisbles in not quite consiot 'nt.
The Komksn region (Thane, Kolabz snd Retnagiri districts)
receives highest roinfsll 4n the state but it his o low
level of irrigetion. Although the rpinfoll is high but
bocause of its physiokrophy amd ualsvourable slope, the
region could npot develop the Srrigotionnl facilitics
through cansl or tank irrigstion. The durastion of
mo&aahn.rainfﬁll is confind to five montho oi Kherl seoson.
In fact, thin ropgion faces the problem of drinking watrp
during rabl sesson. Contrary to thic another hipgh relne-
fall region (vig, Ehandars snd Chendrapur districts)

has got 3 high level of irripstion snd thorefore cropping
intonzity 3¢ siso high. The central pogion of Msharashtra
{which covers twelve diciricts of the rtete), 48 drought
prone srngs, hns munasged to achive moderste level of
irrigetion due to 8 net work of canals. Thus the typliesl
conbinastion of rainfall with lrrigation hed letl to
{inverze relstionship botween snnual reinfall on the one
hand snd irrigetion level, irrigation intensity and [lachoni-
sagtion index on the other. Jochenisstion index hag
mointained a positdve rolationsnip wiahlirrigauian inten~
glty and 1t hss become more svrong &n later period. Irri-
goation datensity which expresses the quality of irrigestion

deponds on the mechanisation of irrig tioa structure.
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In our study the mechanisastion of irrigation is a major
component of the mechanisation index and hénce the positive
relation between the two. Groaing mechanisation willi moce-
ssarily hove negative impact on the use of eanimal power

and agricultural workers. And therefore, in all the
periods, mechanisstion index has shown a negative relation-
ship with animsl power and agricultural workers.

3) The regression result shows that, all variubles,
included in the model put together have explained a low
percentage of variati&ns in crepping intensity in the
state. In fact, the explsined portion has reduced over
a period of time. This means, other variables out side
the model, were equally responsible for the variastion in
cropping intensity. In the course of technological change
In the state, new variables like short duration varieties
of crops (particularly of Jswar and bsjra), fertiliser,
new equipment etc., have emerged and probably affected
the cropping intensity level. Because of the non-availabi-
lity of dats we could not make use of these variables in
the model. Inclusion of there varisbles would have
improved the multiple E sguare.

_ However, asmohg the selccted vériables, irrigation level
has turn out to be most important factor through out the

atudy period. 4t wss closely foliowed by irrigation
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intensity. In fsct, those tvwo variables put together,
have 2 explained s major portion of the explained variabions
in c¢ropping intensity. ‘*lthough animsal power was important
in the early periods of our study, it was graduslly pused
back in the subs~quent periodse. In such 3 sltuation the
importance of mechanisation im the state was quite evident
in the loteer pariod. Although mechanisgstion index has
improved the magnitude of R square, it was not a significant
varable in the model.

L) Coming to the power of beta index, irrigation level haé
once again, shown a strong impact on cropping intensity.
It was followed by irrigetion intensity. But compared

to the irrigation 4ts beta index was small. In the first
period the animal power was equally important but it had
lost its intluence in the latter period.

5} It wes interesting to note that over the period the
level of technology is agriculture hus shown a considerable
improvement. 28 a result, the co-efficient of the double
logarithmic regression model has incressed grsduslly.

6) Dif ferent sources of irrigetion had shown 2 poritive
relationship with cropping intensity dbut canasl irtigation:
due to its perenniasl character proved to be the most signi-

ficant varighble in sll the periods under study. Tank was
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the second bes£ source of irrigation in the state, though
the well irrigstion w-s relatively less significant in the
early period, 1t has consolidated its position during the
subsequont periods. On the contrary, tank irrigation has
experienced a reversal trend in later period.

Thus to sum up, the irrigation and its d4intensity was
the most dominant factor to afrect the level of cropping
intensity in the state. This led us to the conclusion
thit inorder to improve the level of cropping intensity
in the state, priority will have be given to the expandion of
irrigation facilities. 4mong various sources of irrigaticn,
expangion of the canal irrigation and mechanisation of well
irrigation would bring a substantial chenge in cropping
intensity. Even expansion oi area under tenk irrigation
in certain regien {namely is low rainfall zone with cropping
pattern dominanted by Rebi sesson) will lead to hizh level of
cropping intensity. |



CHAPTLR V

SUMEIARY OF THE FINDINGS ARD CONCLUSION

5.1, The msin objective of the study wns to examine
the inter-taluk varations in cropping intensity in
Maharashtra in 1960-1963, 1967-1970 and 1973-1975
and to identify the possible causes behind it. In
the preceeding analysis we have dealt with these
aspects in detall. ‘n attcmpt is made to summo-
rize the main findings of the study and to note
the implications emerging out of it in this chapter.

5.2+ Inter-Taluk Varations in Croppingz Intensity
{a)The anslysis regarding the changes in the cropping

¥ intensity r879§lehat the averag e cropping intensity,
at the state level ( on the basis of taluk average)
has exparienced a significant improvement during the
period under study. The level of cropg.ing intensity

~ hes increased from 105+16 in 1960-61, to 107+37 in
1975-76. However, in mid 1960's the cropping intensity
has not shown any improvement and it was almost staga=
nated at the earlier level. 5o the progress wss only
achieved in the latter period. It was observed that,

v although tropping intensity hqﬁ_experienced an inmpro-
vement in it level, it w-s materblized at the cost of
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growing inter~taluk disparities. This has been well
brought out by the higher value of stand4rd deviation
and co-efficient of vordations. The standard deviation,
- which was 6+67 in the period 1 has increa-ed upto 883
in period III. And notwithstanding the improvement in
the mean level of cropping intensity, the co-efficient
< 0f variation had increased from 6°30 in period 1 to
8+8% in period IIIl. Thus the improvement in the level
of cropping intensity was asccompanied by moderate but
growing disparities in the taluks of the stata.
{b) fhe findings also revcaled wide varbtions in the
level of cropping intensity. It was observed that the
v eropping intensity veried from ;oo-oé to 14025 in
1960-1963 and in 197%5-76 it varied betwecen as low a
figure as 100.00 to 145.00. 7The majority of taluks
were characterized by low levcl of cropping intensity
and very few showed higher level. lor example 84 per
cent, 85 per cent, and 74 p r cent of taluks were found
in low category in period I, II and III respectivrly.
A small proportion of taluks (ie. 7.00 per cent) managed
to achiewe high anel of cropping intensity.
(c) However, over the la t fiifteen years @ substiantisal
change had occured, atleast i: the composktion of taluks

in the five categories of cropping intensity. It was
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observed that proportion of taluks in low category has
reduced greatly between the study perlods. The percentage
of taluks in the low intensity (very  low plus low '
. intensity grogp) group has decressed from 85 per cent
in period I to 75 per cent in perlod 1II. As s result,
the pebcenta;e of tzluks in high and very high intensity
groups has enhanced from 7.80 per cent in periecd 1 to
13450 per cent in period III. GSo there was a movement
of taluk from low 4intengity group to high intenaity group
This indicated that overall progress in cropping intensicy
wns not only shsred by all ready developed taluk of the
state but also by the relotively less developed ones.
This wszc definitly g favourable sigﬁ, since the galin of
development were also shared by less developed regions
of the state. However, this little gain should not hide
the other side of the picture. As many as 85 taluks
of the low intensity group h-d continued to stay in the
some state of »ffair throughout‘the study period. There-
fore, the study poinqﬁé_out the urgent need for an
~ improvement in eropping intensity in this group of taluks;—
5.3. Determinents of €@ropping Intensity
On an 3 priori basis, six explaunstory variables were
considgred relevant for explaining varatiomin cropping

intensity. 1t was hypothesised that, irrigution level,
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irrigation intensity, annual rainf 11, mschenizaticn index,
animal power and agricultural workers would bear a |
positive relationship with cropping intensity and explain
maximum  var8ations. The regression result have signife~
cantly proved the hypotheis in case of irrigation level,
| irrigation intensity, and animol pow.r. The oth-r variables
have aiso shown positive relaticnship, but it wss wesk
in mygnitude. |

The lev-l of cropping intensity dcpends on the
inter-action of several institutional, technological and
“environmenctal factors. It has not been possible in thes
-‘study to fully analyse the resulta,of all factors.
| Nevertheless, some patterns Seems to be emerging in
flaharashtra state. UIn the beging, it may be pointeﬁ out,
“that the variablesuséd.in—the model, have explained rclatively
low proportion of variations in cro..ing intensity. Infact ,
the explained part has reduced in the latter period of the
study. It mecans, there vwer~ other variables out side the
model, which were also important in determining the cropgping
- intensity. The new technolo _icsl inputs like short duration
—aricties {particully, Jawar and Bajam), fertilizer, and the
machsnical 4inputs seem to have become important in the state.

 Inclusiocn of these variables would have improved the explsined
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part of thé mpdel. Yet from the puint of yiew of indi~
vidual inputa.nhe'regreSrion result led to interesting
conélusions, The results show that,irriéation level,
irrigstion intensity snd animal power were important
variables in first peridd of the study viza 1960-63.

In the latter ﬁwo pfpiquglso 1rr1gatioﬁf§£%}1rr1gatipn
intensity turn out to be important variasbles and accounted
for major part of the variatlons in cropping intensity.
The animal power, which uas an imporuant veriable in period
1 had reduced its influence, instesd mochanization index
has shown some improvement in the latoer periods.

Comingz to the power of the beta index,irrigativn level
had once agsin shown a stnonger impact on the cropping
intenstiy, oand it wss followed by irrigstion int-noity.
“e noted earli-r, smong tho dif ferent sources of irri-
gations, conal irrigation, because of its perennial
charactor had proved'to be the most sipgnilicant variable.
Tank irrig-tion had zlso indicated some impact on cropping
intensity.

The results also revealed some kind of complemen=-
tarity betwecn the variablos and this secem to have in-
creoased in the latter p riod; atleast for som= variablec.
the mechonization index has shown 2 positive relation with

irrigation le-el and dirrigation intensity and their by
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indicate that the level of machanization would be
high in area of hi_h irrigation and intensity. irrigation

‘intensity which expresses the quality of irrigstion

depends on the machanization of frrigation structures
(perticulzlly that of well irrigation). In our study the
machanization of irrigstion is a major component of
machani zation index amd hence the positive relaticn 1is the
result. Machanizacion index and irrigation normally should
go hand in hsnd.
Implicotions and Suggestions

The findings of the study provides some important impli-
cations for raising the cropping intensity in the state.
However, these should be considered in the light of the

limitatione of the study and be used tw enuncliate broad

 guide lines. Ve observed that irrigation and its l.tensive

use was the important verisble in all the years. Ana

further cropping intensity was';ore\ responsive to irrigation.
Bocguse of these reasons irrigation is going to be a major
input for raising the cropping intensity in the state.

The present study, more than confirmed the findings of the
earli-r studges. Xt alsc reveals tht the level of irri-
gation 4s to¢ only important but its intensive use is also
equally important. Therefore, canal irrigation and
machanization of well irrigation which ensure perennisl

water supply would require special develcpment efforts.
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8ven the éxpansion of trea under tank irrigation in
| certain regions would lesd to high level of cropping
intensity. The irrigation potential in Msharashtra state
is estimasted to be 30 per cent . The state is curently
| utilizing only 10 per cent of this potentisl. Twenty
per cent of the potential is yet be used. And the
use of this additionsl water is going to improve the
reropping inten-ity level 4n the, stste significantly,
because the stste does not hsve any alternative to raise

the agricultural output except through cropping intensity.



f Sy
¥ £
[ §%

Appendix -~ 2 A

Factors Associated With Cropping Intensity
BELATION MATRIX

(1960-61, 1961-62 & 1962~63)

Varisbles Y ) & X, x3 X, 15 Xe
Y-Cropping Intensity 1.00 -.064 .218@ .332‘ Oh5 060 =.031
X{~Rsinfall 1.00 =315 .35 -456 450 502"
X;-Irrigation Intensity 1.00 .19@ «060 ---..3-06’el ’-.221»@
Xs-Levels of Irrigation 1.00 361 -.207 .133
X, -Mechanisstion Index 1.00 =274 =.501"
X4~Anima)l Power 7 1.00  .031
Xg-Agricultural Vorkers 1.00

® « gignificant at 1 per cent level.
- Significant at 5 per cent level.
- Significant at 10 per cent level.
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Pattern ef C ing Inensity in Various

b
N~
(%)

Taluk Name of the 1960-61 1967-68 1973-7,
code Taluk and 1961=62 1968-69 1974-75
District 1962~63 1969-70 1975-76
1 2 2 L 2
AHMEBNAGAR DISTRICT
1 Ahmednagar 104,12 104.03 105,99
3 shri rampur 102.72 102.75 111.08
4 Newasa 100,01 10& 028 101&.‘}1
5 Shevgson 106.14 106.35 108 .81
7 Jamkhed 105.04 112.47 110.28
8 LAPjaE 110.89 104 .84, 104 .87
9 Shrigonda 106.49 106.26 104.15
10 Parner 10’& .28 107 -19 117.1;3
11 Akola 104 .90 102.78 105.22
12 Sangamner 108.74 103 52 104.25
AKOLA DISTRICT
14 Akola 100.90 101.05 102.40
15 Akot 100.32 100.28 103.50
16 Murtigapur 100.20 100.49 101.04
17 Mangrulpir 100,52 100.63 102.07
18 Vashim 101.42 103, 37 102.96
19 Balapur 100.15 100.60 101.37
AMBAVATI DISTRICT

20 Amaravati 100.25 100.40 102.39
21 Achalpur 100.49 101.26 103.01
22 Morshi 100.28 100157 102.75
23 Chandur 100.64 100.31 104.70
24 Dargapur 100.13 100.30 101.95
25 Mel ghat 103.22 101.15 106.56
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1 2 3 5
AURANGABAD DISTRICT

26 Aurangabad 107.07 107 .48 109.70
27 Khuldabad 103,29 105,87 105.18
28 Kannad 102.45% 108.74 107.35
29 Beegaon 106.07 102.02 101.69
30 Sillod 103,26 106,10 101..97
21 Bhskardan 102.80 106.84 103%.51
x2 Jafferabad 103.84 104,17 102.46
34 Ambad 102.96 104.30 104,74
%6 Gangapur 113,75 103,01 105,93
37 Vai japur 102.50 105.34 109.48

BHANDARA DISTRICT
38 ' Bhandra ‘ 121,89 118.81 120,28
39 Giondia 140.25 140,87 141.99
40 Sskoli 135.41 130,17 141,50

BEED {BHIR) DISTRICT
L1 Boed 105.98 106. 51 103 .86
42 Georal 106.06 106,14 104 .24
L3 Manjlegaon 101.14 106,22 107.59
b Ambe jogai 100.08 104.89 102,20
LS Koij 10%.59 103.06 - 102,90
46 Patoda 114.62 108.26 103,50
L7 Ashti 112.89 108.15 102,648

BULDANA DISTRICT
L8 Chikhli 105.68 106.89 108.87
L9 Malkﬁpur 100-29 109.35 102 .67
50 Jalgaon 100,33 100.26 102.07
51 Khangaon 100.31 100,64 104.99
52 Mohkayr 104.506 104.81 109.37
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CHANDRAPUR DISTHRICT
53 Chandrapur 107.09 105.31 104.38
5’4 Usrors 102 .1;3 102.35 101 078
55 Bramhapuri 140.23 126.25 131.86
56 Gadhiroll 114.21 107.93 117.5%
57 Sironcha 101.83 101.12 101.07
58 Rajura 100.00 100.11 100.21
DHULED {DHULIA) DISTRICT
59 Dhule 106.89 109.63 108,03
60 Sakri 111.63 112.23 108.14
61 Nawapur 103.41 105.20 107.09
62 Nadu: bax 118.29 11%.26 -~ 112.07
63 Talods 107.16 106.76 111.61
6l Akka) Buws 101.02 1032.30 106.47
65 tkrani 100,59 100.21 10)1.27
66 Shahada 119.43 118.75 116,75
67 Shi rpur 120.95 115.56  1l2.41
68 sindkheda 119.66 113.18 - 110.86
JALGAON DISTRICT _
& Jalgaon 111.96 103.81 123.85
70 Chopda 117.29 112.75 120.6%
1 Yaunl 105.89 105.17 115.07
72 Raver 101.92 106.48 106,89
73 Edlabad 101.67 10%.68 107.05
7% Bhurawal 102..48 102.38 103%.15
75 ‘Jamner 101.72 102.16 104.34
76 Pachora 104.07 103 .80 107, 63
77 Chaliggaon 101.93 107 .49 105.93
78 Bhadgaon 111.16 111.30C 117.38
79 Parola 105.16 106.69 107.75
80 Erandol 109.04 115.79 132.17
81 Amalner 119.76 112.¢8 108 .64
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2 3 L 3
KOLABRA DISTRICT
82 Alibag 105.01 104 .56 101.17
83 Uran 101.71 100.87 101.25
86  Khalapur 102.77 102.25- 110.71
87  Pan 102.77 102.23 105.03
88 sudhagad 102 .30 106.48 110.00
89 Roha 109.53 112.76 113.11
90 Mangaon 106.55 104 .38 107.26
91  Mahad 107..50 107 .47 111.62
92 Poladpur 101.03 101.28 105.75
93 Mhasala 102 .83 101.03 108.07
94, Shrivwardhan 106.72 105.21 107 41
95 Murud 106.26 106.01 - 10b.59
KOLHAPUR DISTRICT
96 Karvir 119.20 123 43 123.64
97 Panhala - 11%037 116. 50 115.52
98 Hatkanangle 111.40 112.36 114.78
99 shirol 106.53 112.74 119.40
100 Kagal . 107.85 107.03 107.00
102 Chandgad 105.15 106.28 107.81
103 Ajna 102.38 104 .36 103%.25
104 Bhudargad 107.85 116.67 109.09
105 Radhaﬁagsri 116-03\5 116031 116025
107 Shahuwadi 111.22 109.39 106.96
NAGPUR DISTRICT
108 Kotel 101.46 102.95 104.80
109 Ssoner 100.57 101 .89 107.92
110 Ramtek 102.12 101 .17 101 .43
111 Nagpur 100.72 101 .39 102.13
112 Umrer 100.25 101.91 100.61
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NANDED DISTRICT

113 Nanded 107.06 105.55 121.55%
114 Hadgaon ' 100.32 102.67 104.29
1% Kinwat 100.36 100.20 104.24
116 Bhokar 102,51 101 .48 110.11
117 Biloli 101.13 103.55 104 .90
118 Degloor 101.60 101.97 124.37
119 Mukhed 10L.68 . 106,16 132.43
120 Kandhar 117.47 105.00 10L .13
NASIK DISTRICT
121 Boaglan 110.00 108.85 104.39
122 Chandor 106.41 105.62 101.83
123 Jdindori 103.29 101.59 107 .23
124 Igatipuri 108,50 102,07 100.82
125 Kalwan 1C1.95 105.19 103.30
126 Malegaon 101.64 105.75 10, .89
127 Jandgaon 101.39 104.22 106,22
128 Nesik 1032.73 104,17 109.%3%
129 Niphad 100.01 105,92 105.27
130 Pelnt 105. 51 101.23 100.00
131 Sinnar 102.90 100.68 107,30
132 - surgana 101.71 100.00 - 100.32
133 Yeols 101.18 109.93 10%.48
QSMANABAD DISTRICT '
134 Osmanabad 107.09 108.68 104 .41
135 Kallam 106.5% 104.87 106.95
136 Latur 102.42 102.20 113.41
737 Ahmedpur 100.39 100085 107.05
138 Udgir 100.88 100.30 107.17
139 Nilanga 112.52 106.56 109.81
1“0 Auaa 102-78 102'23 111093
141 Omerga 105.65  106.57 109.24
12 Tul japur 100.29 100.48 105.40
142 Paranda 105.18 107.54 109.32

144 Bhoom 100.18 100.00 113.16
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1 2 3 b )
PARBHANI DIaTRICT , ‘
145 Parbhani 111.73 113.71 108.84
14,6 Jintur 114.74 114.10 109.22
147 Hingoli 10%,76 103.58 106,28
148 Kelomnurd 100,42 104.81 112.21
149 Basmath 100.31 104 .89 104.58
150 Gangakhed 102.35 110.%7 10G.18
151 Pathri 104 .82 106,82 112.19
152 Pathur 166,24 114,08 109,38
PUNE_DISTRICT
153 Pune City 101.74 105.77 108,80
154 Haveli 109.41 113,12 107.15
156 Ambegaon 113.81 107.33 114.98
157 Junnar 106.90 108,80 114.43
158 Shirur 107.39 114.17 117.86
159 Daund 110.61 106.87 109.52
160 Indapur 106.20 106.69 11C.19
1 6’ Baramati 105 » l.bs 107. 87 120. 69
1 Purandhar 112,01 i12.01 119.6,
163 Bhor 111.09 104.56 113.12
14, Velke 103.60 100.34 i05.30
165 Mulshi 104434 101.57 103.48
166 Fawal 163’ . 61,; 101 078 10? . 52
RATHAGIR DISTRL.Y

167 Ratnagiri 102.13 100.00 102.78
168 Cuhagar 100.61 101.81  101.34

160 . Dapols 101.20 100.10 101.04
170  Mandangad 100.50 102.13 10%.51
171 Ehed 103.99 102,72 101.38
172 Chipium 101.25% 101 .43 101.73
173 Sangamethwar 101.6, 104451 100.63
171& Lﬂﬂja N 100 .h9 101 -07 100 oh1

~
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1 2 3 4 5
176 Kankawali 100 9 5 100 92 100 81
177 Kudal 108,01 105.53 102.93
178 Sswantabadi 106 0[59 103 093 110. 56
179 Vengurle 104 .58 101.77 109.52
180  Malwan 1108.71 1107.83 122.75
181 Devgad 106.96 '105.30 10345

SANGLI DISTRICT
183 Tasgaon 107 .71 108 .98 110.11
184 Khanspur 104 .77 105.76 104.46
186 Jdath 102.61 102.11 102.09
188 alwa 107.72 109.28 111.21
ATARA DISTRICT
190 Satara 104 .83 103.30 110.93
191 vai 114.07 108.91 116.61
192 - Khandslsa 116.84 114 .89 134.24
193 Koregaon 103,91 - 108.31 109.99
194 Phaltan 133.09 107.65 116.60
195 Hen 105 82 103 .LO l05 097
196 Khatav 107.55 107.10 107.71
197 Kharad 10%3.91 102.63 104.79
198 Patean 112.22 113.60 106.46
199 Jaoli 118.29 104.02 114.13
200 Mahabal egway 102.98 103.73 108.33
SHOLAPUR DISTRICT
201 sholapur North 103.53 101.94 107.49
202 Barshi 103.00 102.47 105.44
203 dkkalkot 102.79 102.46 103.07
204 Solapur Scuth 104 .09 102.91 105.72
205 Mohol 102.71 102.5, 103 .91
206 Mangalvedhe 101.58 103.46 104.57
207 Pandheppur 102.77 102.75 103.03
208 Sangale 103.64 106.10 104.59




190

1 , 2 3 L 5
209 Malshiras 10443  105.50  112.43
210 Karmala _ 104.96 108,58 104 .84
21 Madha 102,98 103.23 103.86

YHANE DISTRICT |
213 Bagsein logagé 104 .12 101.22
218 Dahanu 101.89 100.52 101.86
21 6 Tal asara 102 029 102 0“8 th 008
217 Jawshar - 100.20 100.37 101.14
218 Mokhada 102,72 104.28 100,59
219 tada 107.73 107.20 100.94
220 Bhiwandi 101.16 101.04 102.28
221 Shahapur . 101.05 100.93 101.55
222 Murbad 100.88 101 .00 101 018
223 Kalyan 101.60 100.69  103.03

YARDHA DISTRICT |
22¢ Wardha 100.60 102,31 102,73
226 Arvi 101.43 101.04 102.62
227 Hinganghst 100.78 100.79  101.35

YEOTHMAL DISTRICT | |
228 Yeotmal 100.49 100.9, 101.39
229 . Kelapur 101.03 100.93 101.31
23’ Pusad 100. 56 100.86 101 073

232 Daprwna 100.55 100.61 101.74




Appendix- 2 B

Factors Affecting Cropping Intensity in ﬁaharashtra(betailed Result)

STEP-WISE ANALYSIS ( Regression Results)
(1960-61, 1961-62 & 1962-63)

3y

Step  Regression S.B. of R Re Incfaase F'value of S.E.of Ftvalues ¢ values
Vg{i~ co~efficient Bs in R2 the Equ. the B¢. of Bs of Bs
able
Step 1
X, 372" 003 372 .38 .138 35,768 .024 35,768 5.931
Step 2
Xs 162 .007 405 .164 026 21.733 .024 6.772 25602 X
Step 3

*
X} 0377* 0003 360697 6.058
X5 « 209, .007 10.699 Z.271
12 .172 092‘§- 11&36 '190 ' 9026 1702&9 '026 7-186 2.681

161



Step Regroeasion S.B.0f R R Increase Ftvalue of S.E.of F'va}ues va}ues
v;{a- co~officient 8% , in B the Fqu. the ™q. of Bs of Bs
able

Step 4

X3 359% 31.552  5.617
XS .26?; 009 11.315 7,364
X3 -.101€% 007 442 200 010 13.371 024 1504 1.226
Step 5 '

X,  .382% .003 313.252  5.766
X «267% <009 11.389 3.374
32 -11}8** .025 50158 20271
Xh -.092@ 003 449 206 .006 11.069 Q024 1.691 1.900

* - gignificant

w% - significant

@ - significant
e

- gignificant

at 1 per cent level
at 5 per cemt level
at 10 per cent level
at 15 per cent level

Pt
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Factors Assoclated With Cropping Intensity

CORRELATION MATRIX
(1967-68,1968-60 & 1969+70)

[y
o2
(%]

Variables Y

A A x, X4
Y-Cropping Intensity 1.00 -.119 .86 .27 .32 -.008  -.027
X, -Reinfall 1.00 =297 =.330 =497 o445 583"
Xp-Irrigation Intensity 1.00 49 o157 =306 <341
X3-Levels of Irriagation 1.0 .528" -.98°  am
X, -Mechanisation Index 1.00 =319 -.543
xs-Animal Power 1.00 .19§ﬁ
Xg~-tgricultural Workers 1.00

% « Significant at 1 per cent level.

@ - Significant at 5 per cent level.

co - Significant at 10 per cent level.



Appendix- 3 B

Factors affecting Crepping Intensity in Maharashtra (Detailed Result)

STRP-WISE ANALYSIS (Regression Results)
(1967-63, 1968-0 & 1.949-70)

Step Regression S.E.0f R B2 Incregse F'value of S5.B.0f Ftvalues t values
?3{1- co-efficient Brs in R the Fqu. the'fique of B's of B's
able . -

Step 1

X3 3418 .003 B4t 116 .116 29.843 .023 29,841, 5,467
Step 2 ' '
13 «320% 003 27.360 5.2351
X3 07500 .02}, 349 122 .005 15.650 .023. 1.203  1.181
Step 3 '

XB ¢369$ 0003 250073 5.007




Step Regression S«E.0f R re Increase Ftvalue of S.F.of Ffvalues t valuss
Vifi- co-officient B's in R the Fque. the Equ. of B's of B's
able .
x3 . 368% 003 25.910 5.090
X5 00,0 025 2.020 1.421
X& "0060 .003 Oo 00776
Xg .050 007 <357 .128 002 8.201 023 0.518 0,720
Ste
X o 550% 003 23 414 4.838
X .089@ .25 1.806 1.344
Xh "0031 OOOIQ, 100‘3 1.006
15 20 009 1.387 1.178
X1 "0097 0009 0362 |132 -OG‘} 6-7“1 0023 00911 0.95‘&

% -~ Significant at 1 per cemt level

»2 - significant st 5 per cent level

@ = Signifitcant st 10 per cent level

C® - gignificant at 15 per cern: level

o



[
(«F4 ]
o

Appendix - L A

Factors Associated With Cropping Intensity
CORRELATION MATRIX
(197374, 1974-75 & 1975~-76)

Variables Y 11 xa 13 xa 15 x6

" e |
Y"C!‘Opping Intensity 1.00 ‘t079 olg% 0295 .113 vOOl "'0051

X -Rainfell 1.00 -.32f -.217 -.392 53 .52
I>-Irrigation Intensity 1.00 041 157 040 ~.19§@
X3~Levels of Irrigation 1.00 .5&5 -.063 .221@
X, ~Mechanisstion Index 1.00 -«149 -~.531*
X5-Animsl Power | 1.00 .053
Xg=agricultural vorkers 1.00

# « S5ignificant et 1 per cent level.
€ - Significant at 5 per cent level.
@2 - Significant at 10 per cent level.



Factors Affecting Cropping Intensity in Maharashtra (Detailed Result)

TRP-WISE ANALYSIS gaeggession Resultg)
(1973-;5 T§74‘75 & 1975~7

Appendix- 4 B

Ste Regression  S.%.01 R Re incregse  Fivalue of § B.0f Fivalues ¢t values
Vg{ - co-efficient B's in R the Bqu. the Bqu. of B's of B's
altie )
Ste "
i; «295 <004 .295 .087 .037 21.288 031 21.289 L.614
Step 2
3 0289’:* oQOlt ' 20079[9 l}o 560
Step 2
X3 '3101# 0005 20. 532 l}o 53‘
o -161# .021 6.301  2.510
x" - 0098@ -0@5 . 3‘00 -1}.6 -067 9 u263 0031 1 . 6‘}6 1 0283
Step &4
X3 342w .005 20,461  4.523
X3 16,s .022 5.960  2.h4l

Sefa

8ignificant at
Significant at

gnificant at
Significant at

1 per cent level
5 per cent level
10 per cent level
15 per cemt level

Lel
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Sources of Irrigation Affecting Cropping Intensity

CORRELATIOR MATRIX

(1960-61, 1961-62 & 1962-63)

Variables Y X7 XE x9
§-Cropping Intensity 1.00 .274% .176°  .208°
Xy~Canal Irrigation 1.00 -.114 -.065
XS"'Well Irﬁ@tiﬁn 1.00 '0276@
Xg=Tank Irrigation' 1,00

#* « Slgnificant at 1 per cent level
@ - Significant at 5 per cent level

€@ = Significont at 10 per cent level



Appendix - 5 B

Sources of Irrigation Affecting Cropping Intensity in Maharashtra
{Detailed Result.g) |

SIEP-WISE ANALYSIS (Regression Results)
(1960-61, 1961-62 & 1962-63)

Step Regressgsion S5+.E.0f R R2 Incregse Fl'value of 85.E.: F'valuses ¢ values
Vari- co-efficient Bfs in the mMu. of tue of B's of B's
me ) Bl e
v %7 ' 027h# ‘ 0002 027&. 0075 0075 13 01&5 0025 18.165 !}.30
Stg 2 ' '
f? 289% .002 21.50 L.636
X «227% 003 355 .126 051 16.33 024 13.21 - 3,635
Ste : '
2782 .002 19.586 Leu26
Xg «203 % .003 9.773 2.126
X 083¢n .002 36, (132 006 11.45 024 1.608 1.268

» = gignificant at 1 per cemt level
% = Significant at 5 per cent level
¢ -~ significant at 15 per cent level

P
N
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Appendix - 6 A

es of Irrigation Affecting Cropping Intensity

CORRELATION MATRIX
{ 1967-68, 1968-89 & 1969~70)

X L L

Intensity 1.00 .266¢ 018 .171@@
rrigation 1.00 -.024 .006
rrigation 1.00 -.257°
rigation 1.00

@« =~ Signirieant at 1 per cent level
B - Significant at 5 per cent level
D = Significant at 10 per cent level



Appendix = 6 B

Sources of Irrigation Affecting Cropping Intensity in Maharashtra
{Detailed Result)

§TEP-Y:IISE gscmsgmﬂ ANALY_S‘;;S
(1967-68, 1968-50 & 1969-70)

Step Regression S.E.0f . R R2 Incregase F'value of  S.E of Ftvalues t values
Va§1~ co~efficient Bts in R the Equ. the Bqu. of Bfg of B's
able .
Step : | '
i; 266 | 002 266 L0717 071 17.302 024 17.302 43160
Step 2
E7 277% .002 B : 19.330 4.397
X9 .187% .003 325 .106 .035 13.373 .023 18.147 2.910
Ste _
275% .002 18.998 4359
X9 «193% 003 9.101 3.017
Xa <034 002 «327 <107 001 8.982 .023 C.282 0.532

* - Significznt at 1 per cent level
#% = Significant at 5 per cent level

191
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Appendix = 7 4

Sources of Irrigation Affecting Cropping Intensity

CORRELATICN MATRIX

{19737, 1974~75 & 1975~76)

(=)
L Qv

Variables b 4 X7 Xg Xg
Y=Cropping Intensity 1.00 -l9k@ 071 091
X7=Cansl Irrigotion 1.C0 -.109 -.088
Xg=¥ell Irrigation 1.00 -.23,2
Xg=-Tank Irrigation 1.00

% « Significant at 1 per cent level
© =~ Significant at 5 per cent lavel
€2 - significant ot 10 per cent level
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Sources of Irrigaﬁion Affecting Cropping Intensity in Msharashtra
{Detailed Result)

STEP-UISE REGRESSION ANAYSIS
(197374, 1974-75 & 1975-7¢)

Step Regression S.Ee0f R R? incrgzase F'value of S.F.of F'values T values
Va§i~ co-efficient B's in Ré the Egu. the Bgu. of B's of B's
able .
Step 1
7 194 % 003 <194 032 .038 8.919 032 8.920 2.987
Step 2 ‘
e 204 % 003 9.822 313
Xy «100® . 004 223 049 012 5.899 032 2.809 1442
Ste
7 2213 003 11.427 3.380
011}1## .00& ) ’ lp.h32 2.105
gg 0128*1‘ oOOlb .2514. 00&} 0‘ 50 5.205 0032 30677 1.’83

* « Gignificant at 1 per cent level
% = f{gnificant at 5 per cent level
@ -~ Significant at 10 per cent level

€97
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