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PREFACE

Thetsubject of crop-pattern can be studied both at
individual and aggregate lével. In fact, it should be studied
on both the levels by a two pronged approach, In Indis,
however, the subject has been studied more on the macro-level,
neglecting the micro side of it. Many of the studies of crop-
pattern2 therefore, are lop-sided and have yielded conflicting
results--some putting forth that the Indian farmer is highly
responsive to price, while the others revealing just the
opposite. The role of price as a factor, can be better
. examined at the micro-level by studying how it affects the
individual cultivator's cropping decisions. In the present
study, therefore, I have made a modest attempt to analyge in
detail the problem of cropping pattern at the micro-level to
bring out the basic factors which influence the cropping
decisions of individual cultivators.

The entire study was carried out under the guidance of
Professor D. R. Gadgil, Ex-Director, Gokhale Institute of
Politics and Economics, Poona, and at present Deputy Chairman,

Pianning Commission, Government of India, New Delhi. To work

under him was, indeed, a privilege. The present study has

penefited much from his exacting standard and critical

comments. I have no words to express adequately my debt to

him for his valuable and inspiring guidance.

The major part of this study was completed between



ii

June 1965 and September 1967, when Professé;hGTM. Dandeksr,
Director, Gokhale Institute of Politics and Economics, Poona,
kindly allowed me to concentrate on the work of mi thesis, I
am very much grateful to him for this and such other facili-
ties extended to me, without which the work would not have

_ been completed.

I em also grateful to Shri D. P..Apte, Registrar, Gokhale

Institute of Politics and Economics, Poona, who geve me ell the
.facilities in the Institute to complete the study earlier.

I have also to thank my colleagues and friends in the
Institute, who helped me in many ways.

I have to thank the village officials and the sample
cultivators in the four villages, for the hospitality extende&
to me during my stay in their villages and for the patience
shown in supplying all the information required by me.

Finally, I am also thankful to Shri V. N. Inamdar, who
typed the thesis neatly and accurately and Shri K. K.

Herwadkar who helped me in drawing the graphs and the maps.,

G. R. Mulla
Gokhale Institute of
Politics and Economics,
Poona-..
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CHAPTER 1

INTRODUCTION

-

V/;; a study of cropping-pattern, concentration on agere-

/gative data, their averages and movements, tends to dyéuise

H

the fact that these phenomena are the result of a synthesis
of crop decisions, taken by individual cultivators. A4n

appreciation of the results on the aggregate level, therefore,

Ewould be better facilitated, against the background of a

detailed study of the economic behaviour of the individual
‘pultivator)’ It is in thig field of the economics of crop-

ﬁattern determination of the individual cultivator, that this
study is set in. It attempts to analyse the crop-pattern of
individual cultivatof - how he works under the constraints,
physical, social, personal and other types.

l.1. Crop-pattern : Individual and Aggregate

In India, the typical agricultural producer is,a peasant
family operating with a small fragmented land-holding. In
almost all the States, the cuitivator operates, chiefly with
the help of family labour. Each conducts his activity of
cultivation separately and is an independent unit of entre-
preneurship. Given the technical and physical factors which

influence and condition the cropping, each cultivator tries

to adjust his crop-pattern in such a way that he gets maximum

returns. Each is required to take his own crop decisions and
has to allot his land to different crops in a judicious

manner so that it m;ximises the income for the farm as a whole.

1



The individual crop-pattern, therefore, may differ from
cultivator to cultivator, depending on the conditions and the
circumstances under which he works. Such crop-patterns of
different individual cultivators, are, however, added up and
these make the aggregate crop-pattern of a village, taluka,
district and region etec,

The subject of crop-pattern, thus, can be studied both
at individual and aggregate level. In fact it should be
stﬁdied on both the levels by a two pronged approach. In
India, however, this has not happened. The subject has been
studied more on the macro-level, neglecting the micro side of
it. This may be because of the lack of data about individual
cultivators and the difficulties in collecting such data.
Meny of the studies of crop-pattern, therefore, are lop-sided
and have yielded conflicting results. Some discover that
there is a high degree of response to prices; while others
point out, just the opposite, that there is a negligible
supply response. Raj Krishna, Dharma Narain end others hold
the former view and have observed that prices have a powerful
influence on the acreage - particularly of the cash-crops.
Madan, Neale and Olson, on the other hand, have contributed
t6 the opposite view and contend that there is negligible or
negative supply response for agricultural output in under-
‘developed countries., The preconceived notions of both the
schools are substantiated with empirical data end proved with
different statistical tests. A brief review of such studies

may be useful to provide a background for the present work.



1.2, Macro-studies of Crop-pattern

In his study, Raj Krishna® finds that in Punjab, a1l
the major crops, except jowar, have positive price elasticities
in the short as well as long-run. Jower seems to be the only
croﬁ which has a negative response to relative price movements,
He points out that the short-run price elasticities of the
different crops vary "from as low a figure as 0.1l in the case
of wheat and bajara, to the medium magnitudes 0.2 to O.L in
the case of maize, sugarcene and rice, up to 0.6 and 0,7 in
the case of cotton.2 The corresponding long-run elasticities
range from 0.15 to l.6. It is significant that the longerun
elasticity of cotton acreage exceeds unity."

3

Dharm Narain® also has arrived at similar conclusions,
though'not through any econometric exercises., He points out
that "the Indian farmer is significantly responsive to price."
He,_héwever, maintains that there is a striking difference of
behaviour between cash and food-grain crops. He points out
that "similarity between the behaviour of areas under cash-

crops-and the prices of these crops .... is, in most of the

1 Raj Krishna, "Farm Supply Response in India-Pakistan :
A Case Study of the Punjab Region," Economic Journal,
Vol, LXXII, September 1963, p. 486.

2 Some unpublished estimates by N. Rath, Gokhale Institute
of Politics and Economics, Poona, for jowar and cotton in
pre-war Madhya Pradesh give even lower elasticity estimates
than those for the Punjab.

3 Dharm Narain, The Impact of Price Movements on Areas

under Selected Crogs in India, 1900=1939, Cambridge University
Press' 1965, po 15 .




cases, so striking that price emerges as a decisive considerg-
tion with the farmer in the areas he sows to these crops."

In the case of the foodgrain crops, however, thé influence of
non=price factors is more powerful,

Gupta and Ma;]id1 present a different point of view. They
do not find any direct association between varistions in
prices of paddy and sugarcane and the respective acreage sown
to them in district Deoria of Uttar Pradesh during the period
1949-50 to 1961-62. The study reveals that during the period,
an increase in the prices of paddy is associated with a decline
in its acreage in more number of years. In the case of sugar-
cane, the area had continuously increased in most of the years,
though the guaranteed price remained unchanged. They, there=-
fore, conclude, that "not much meaningful association exists
between the prices of.paddy and sugarcane on the one hand and
the acreage under these crops, on the other." They, however,
find that there is some association between changes in rela-
tive prices of sugarcasne and paddy and their relative acreage
from year to year. They conclude that "an important consi- -
deration that is likely to weigh with the producer, while
planning for the allocation of acreage, is the relative monetary
return per acre from different crops. This consideration may
not be entirely independent of price variations, but may some-

times play an even more decisive role than relative prices.,"

1 Gupta, S.C., and Majid, A., Producers' Response to
Changes in Prices and Merketing Policies, Asia Publishing

House, Bombay, 1965, ppe. 13=-21.




1 appears to hold the same view. He

Hanumantha Rso
states that while making a choice between different crops, a
farmer is guided more by the differences in the net income
per acre at margin from the crops concerned after meeting the
varigble costs, He finds that there.is.a remarkable corres-
pondence between the net income per acre from different crops
and the area under them. Crops which are more profitable
invariably account for larger proportion of area, the area
under the low-yielding crops being negligible.,

Madan2 takes an altogether different view., He feels
that the relationship between prices and production is a
complex one and not all sectors of agriculture or classes of
agriculturists have the same production response to a given
price change. According to him, a broad distinction has to be
made between the reactions of a large farmer engaged in farming
as a business and the small scale subsistence farmer with whom
farming is largely a way of life, He finds that "the large
farmer is induced to increase his inputs and expahd his output
when prices rise and vice versa with a fall in prices. 1In
regard to the small family farmers, on the other hand, not only

is no such direct correlation observable, but the observed

1 Hanumantha Reo, C.H., Agricultural Production Function,
Costs and Returns in India, Asia Publishing House, Bombay,

s Po 12
2 Madan, B. K., "Presidential Address," Proceedings of

the Eighteenth Conference of the Indien Soclety of Agri-
cultural Economics, Indian Journal of Agricultural Economics,

Vol. XIII, No. 1, Jenuery-March, 1958, p. 16.

/



experience of agriculture over a long period ..... shows an
inverse elasticity of supply with changes in prices.”

Nealel

holds a similar view and puts it in strong terms
when he says that "a programme of price supports is un-
necessary to keep the farmers producing." To him the supply
of agricultural produce seems to depend very much on what the
peasant finds himself with after deducting the needs of family
from his harvest. "If this excess or surplus is large, it
will go to the market, whatever the price; and if it is small,
it will not increase even with higher prices, because he
(farmer) will first take care of his own family's immediate
consumption requirements." Neale had attempted‘a number of
correlations between acreéges planted to the major crops and
prices in the Punjab in the years 1939-53. He found signi-
ficant correlations only for barley and maize, which are
regarded as the least commercial crops. In Uttar Pradesh also
he could not find any correlation between the prices and the
acreages during the period 1919 to 1939.

Olson2 is also of the seme view. He clearly states that,
"it is a misconception to believe that the price response of
indian cultivators is very low; on the contrary there is con-

vincing evidence that there is a negative supply response by

way of income effect."

1 . C., "B mic Accounting and Family Fermin
in Indgg?%eﬁcgﬁogié Desgggpment and Cu?%ural Change, Vol. %,
No. 3, 1958=59, p. 298,

2 Olson, R. 0., "Discussion: Impact end Implications of
Foreign Surplus Disposal on Underdeveloped Economies," Journal
of Ferm Economies, Vol.k2, No.5, December 1960, pp. 1043-LL.




Mathur and Ezekiell subscribe to similer view and argue
out that "prices and marketable supply tend to move in
opposite direction." Dandekar,2 however, has neatly refuteq
the arguments of Mathur and Ezekiel, with the help of Mathurt's
own data from the Farm Management Study in Akola end Amraoti;
and goes further to say that "it is a sheer myth that farmers
or farmers in underdeveloped éountfies respond very differently
to normal economic¢ stimuli."

All this controversyBlover the supply response to price
changes has resulted because of much concentration on the
macro-studies based on the aggregative data. In all these
studies, there appears to be a tendency to rely too much on
the correlation coefficient between time-series of the area
under crop and prices to determine the causes of the crope

pattern adopted by the cultivator. Though these studies are

1 Mathur, P.N., and Ezekiel, H., "Marketable Surplus of
Food and Price Fluctuations in a Developing Economy," Kyklos,
Vol. 14, 1961, p. 397. -

2 Dandekar, V.M., "Prices, Production and Marketed Surplus
of Foodgrains,ﬁ Indian Journal of Agricultural Economics,

Vol, XIX, No.3 and L, July-Decémber 196L, pp. 186-195.

3 See contributions by several participants in the Conference

Issue of Indian Journal of Agricultural Economics, Vol. IX,
No.l, March 195%4; and Vol.XX, No.l, January-March,1965.

Also see: (1) Jakhade, V.M., and Mujumdar, N.A.,
"Response of Agricultural Producers to Prices - The case of

jute and Rice in India," Indian Journal of Agricultural
Economics, Vol. XIX, Nos.3 and &, JuIy-Decem%er, 196%.
(2) Sethi, J.D., "Some Analytical and Quantitative

Aspects of Agricultural Supply and Substitution Functions:
India," Indian Journal of Agricultural Economics, Veol. XXI,

No. 2, .April-June, 196&.




importent, they are not definitive as there can be lots of
other factors which contribute to the observed high correla-
tions. For example, cyclical fluctuations in acreage
generated through, say, weather preconditions and/or various
rotation practices may have a very high correlation with
lagged prices which may themselves be a result of the area in
previous cycle etc. Therefore, to get at the definite factors
determining the crop-pattern, we must study the problem at
micro-level.

s

, The mecro-studies, though advantageous in some respects,

do not reveal the whole truth about crop-pattern. To the

extent that the aggregate is only a sum total of individual

actions, the factors explaining aggregate crop-pattern may

necessarily have their roots in individual decisions. But the

s

converse may not be necessarily true. The factors influencing

crop decisions of an individual cultivator, may not appear on

_Eggregate plane, Many of these get lost in aggregation and
are never seén on aggregate level.‘“@here are many such
factors - food, fodder and cash needs of the individual culti-
vator, soil composition of his land-holding, his resources
like manure, irrigation, bullock and human labour etc. These
factors work on individual level and have a decisive influence
on the crop-pattern. The influence of such factors has to be
revealed only through micro-studies, as it cannot be seen on

| the macro-level. When we say that these other factors have

an influence on the.crop-pattern of the individuel cultivator,

we do not imply that big and long-term price changes have no



effect on cropping pattern but only that the cultivator is
required to operate under very many constraints. And to be
able to appreciate the role that the price changes play, we
must make detailed study at the grass roots, rather than rely-
ing on some aggregative data and possibly spurious correla-
tions.

In the present study, therefore, we meske an attempt to
analysé in detail the problem of crop-pattern on the micro-
level and bring out the factors influencing crop decisions of

individual cultivators.

1.3, Need for Micro-studies

The need for such detailed studies at the micro-level is
more felt in recent years. Thus, in the First Five Year Plan,l
it is clearly stated that, "It is difficult to forecast the
effect of the agricultural ﬁrogramme on the crop-pattern with
any degree of precision. This is due to the fact that the
decision of the cultivator to raisé a crop is based on factors
like prices, weather conditions, availability of capital
resources, and supplies which vary from season to season, Even
areas under rice and wheat may be diverted to crops like
sugarcane, fruits, and vegetables when irrigation is provided.
seses Improvement in transport facilities, growth of urban
areas, changes in food habits also at times affect the acreage

under different crops. The influence that each of these

1 First Five Year Plan, Government of India, Planning
Commission, New Delhi, 1952, pp. 213-214k.
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factors exercise has to be studied in detail, so that some
basis for making estimates might become available."

Gadgill states it more explicitly in his technical
address delivered in 1960, when he remerks that "... I was
more amused than impressed when I learnt of the setting of a
group at the Centre for a study of land use in the country,
For, I know, having often to deal with the data, how scanty
ﬁhey are for any useful study at that level., We have yet to
make even a beginning with proper research reléting to the
restraints, limitations and motivations that fashion the
decisions regarding the crop-pattern of individual cultivators.
A lot of this effort will be in the nature of case studies
and you will no doubt have to handle and meke do with the
daﬁa which the purists among you would shudder to touch., But
after all improvisation is the very soul of’planning in an
underdeveloped country.”

The urgency and the importance of such studies have
been realised by the Indian Council of Agricultural Research
also which, later on, evolved a scheme for these studies in
different regions of the country. In one of the notes2 of the

Council, it is clearly stated that, "There is very inadequate

1 Gadgil, D.R., "Planning for Agricultural Development in
India,™ Planning and Economic Policy in India, Gokhale
Institute of Politics and Bconomics, Poona, 1965, p. 233.

2 An unpublished note, "Enquiry into Factors Influencing
Cropping Patterns on Individual Holding," Agricultural
Economics Committee of the Indian Council of Agricultural
Research, 1957.
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knowledge at present about the basis of the decisions, which
determine the pattern of land utilization on individual hold-
ings and through them the ultimate composition of our agrie
cultural production. Even though the subsistence nature of
farming on a very large majority of our holdings introduces
considerable rigidity into our cropping pattern, a number of
crops still compete with each other on a fairly large propor-
tion of our cultivated area. It would be worthwhile initiating
a study to find out precisely, what factors influence the

farmers in the choice of crops for such areas."

l.4k. Micro=studies

The Council initiated the enquiries into the factors
influencing c¢rop-pattern on individual holaings at different
Agro-Economiec Centres in the country. Two reports of such
enquiries at the Ma,drasl and Ludhiana2 Centres are available.
Except these two, there is no other micro-study available on
the subject. Ih both these reports, we find that there is
too much reliance on the correlation coefficients between the
areas under the crops and the factors. The data, though
aveilable at individual level, have been summed up and

analysed on aggregate level by applying different statistical

1 Meenakshi Malya, Factors Influencing Cropping Pattern
in South Arcot and North Arcot Districts, Agricultural
Economics Hesearch Centre, University of Madras, Madras,1962
(mimeographed) .

2 Kehlon, A.S., and Sharma, A.S., A Study into Factors
Influencing éropging Patterns_on Inddvidu oldings in the
Punjab, Punjab Agricultural University, Ludhiana (Punjeb),
1963 (mimeographed). .




tests to find out the significance or otherwise of different
factors influencing the individual cultivator's crop-pattern,
Thus, in the Report from the Madras Centre, wé find that the
multiple correlation coefficient computed for each of the
villages to see the influence of the so-called "need restraints"
(food, fodder and cash needs) are non-significant at 5 per
cent probablility level. From this, it is concluded that
"these so-called 'need restraints' in fact do not operate -

do not explain‘fuily - or even to~a significant partiael extent,
the variations in the proportion of area under food crops,

The percentage variations explained by these variables range
from 2 in Agrokottam to 24 in Sathugad."™ At another place,
the influence of urbanization is tested by X2 test, and it 1is

2 test shows very high significance

pointed out that "the X
at 1 per cent probability level. Thus, urbanization 1s seen
té have definitely influenced the cropping pattern towards a
more commercialised pattern of field crops." Even the
influence_of topography has been tested to point out that
"the test of association between topography and cropping
ﬁattern is significant at 5% level." More or less similar

is the case in the other Report of the Ludhiena Centre.

Thus, in both the studies, the various factors influenc-
ing the crop-pattern are considered independent of one another
and the influence of each one is separately seen on the
aggregate cropping pattern of the sample cultivators. In
reality, however, the case is widely different. The various

factors affecting the crop-pattern of an individual
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cultivator, cannot be so separated. They are very much mixed

together and have a composite effect on the crop~-pattern.

l.5. The Present Micro-study

The present study differs from the above two, in its
very approach. In the present study a case study approach
has been followed in order to study in detail the individual
-cultivator - the men behind the crop decisions, who is
altogether missed in the macro-studies and also in the micro-
studies of the above type. Here the cultivator as a whole is
studied with a view to find out as to how he takes a composite
view of all the factors and decides upon his cropping. No
factor taken independent of others can explein fully the
cropping ofvany individual cultivstor,

The ultimate aim of the cultivator is to get stable
maximum income over years from his farm. He tries to achieve
this not only through adequate utilization of the available
resources, but also through proper conservation of them -
particularly the land. He never aims at the highest produc-
tion and profits for a year or for a short-term. He always
prefers, on the other hand, to plan his long-run cropping
programme in such a way that he cen secure the meximum income
and also keep his land at a profitable level of production
over years. The goal of stable maximum income over years is
the same for all the cultivators, but different cultivators
achieve it differently, adapting to different conditions and

circumstances under which each of them works., In order to
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understand fully their crop decisions, a study in detail of
the conditions and circumstances of each cultivator and how
he adapts himself to these is necessary., One has to see how
rigid are the restraints and limitations under which he works,
and to what extent he can be flexible within the given frame,
All these detalls have to be collected on individual level
through case studies only. And hence a case study approach

has been followed in the present study.

1.6. Region Selected for the Study

o For the present study, cultivators from the four
villages =- Khirode-Pr.Ya.wal,1 Vivare-Budruk,l Waghode-Budrukl
and Rozode = in taluka Raver of Jalgaon district, Maharashtra
State, were selected. In the following, a description of the
region is given in brief,

The district of Jalgaon is to the extreme east of the
Maharashtra State. From east to west, parallel to the Tapl
river, the whole area of the district can be well marked in
three belts - northern, central and southern. (See Map No.l.l.)
The northern belt is a mountain land of the Satpuda hills.

In this belt, we find dark brown soil, two to six feet deep,
well drained and well supplied with organic matter. In the
central belt, there is the rich Tapi Valley, where cultiva-
tion of different crops is widely spread. The whole area of

this belt is of black alluvial clay, highly retentive of

1 Hereinafter Khirode Pr.Yawal is referred to as Khirode;
Vivare-Budruk as Vivare; and Waghode-Budruk as Waghode.
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moisture and rich in its fertility. The southern belt is
much similar to the northern one, though in some of its parts,
it is drained by the Girna, Purna aend Bori rivers. The soil
available in this belt is of medium-black type.

The district receives its rainfall mainly from the
south-west monsoon, which commences by the middle of June end
continues upto the end of October. The winter precipitation
from the north-east monsoon is comparatively very little and
unreliable., The average annual rainfall in the district is
740.66 mms. of which about 87 per cent is received from the
south-west monsoon, and the rest (13 per cent only), from the
north-east.‘ This clearly brings out the fact that the |
district belongs to the kharif tract. Some crops are grown
in the rabi season too, but not as extensively as in the
kharif season.

The important crops grown in the district are Jjowar,
bajara and wheat among the food-crops; and cotton and ground-
nut among the cash~crops. Banana has been recently added to
the list of important cash-crops of the areas where irriga-
tion facility is available., Broadly speaking, jowar, wheat
and cotton are the major crops in the central belt; and
jowar, bajara and groundnut, in the northern and the southern .
belts of the district. Benana is predominantly grown, only

in Raver and Yawal talukas'of the district.

1.7. Villages Selected for the Study

A1l the four villages selected for the present study

are from the taluka Raver and are situated in the central belt
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of the district. The selection of the villages is purposive,l
having some bearing on the crop-acreages in them. Two dry
villages - Khirode and Vivare; and two irrigated villages -
Waghode and Rozode, were purposely selected, In Khirode gnd
Vivare, as irrigation is not commonly available, the cultiva~
tion of the dry crops is predominant. In Waghode and Rozode,
however, irrigation from farm wells is available and hence
there is extensive cultivation of the irrigated crop - banana.
Among the two dry villages, we have purposely selected one
(Khirode) where the cultivation of groundnut is overwhelming;
and the other (Vivare) where cotton claims the largest area.
In the case of the irfigated villages also, we have purposely
selected one (Rozode) where the ;rea under basnana is propor-
tionately high (L1 per cent of the total cropped area); and
the other (Waghode) where the proportion of such area is
comparatively low.

The selected villages are distinctly different from one
another, from their locational point of view. Of the two dry
villages, one (Vivare) is a road-side village, situated along
the side of the Yawal-Raver road; while the other (Khirode)

is in the interior. Similar is the case of the two irrigated

1 Some of these villages were surveyed by the author in
1956-57 for the study of %Economic Change in Ruralkﬁreas' in
the Agro-Economic Research Unit, located at the Go M:l: ﬁ
Institute of Politics and Economics, Poona, by the 'gls gy
of Food and Agriculture., The resurvey of the same villag :
was teken up in 1962-63 and the study of crop-patterndwas o
go along with that. It was, therefore, convenient anhoose
advantageous, because of the developed contacts, to ¢

the same villeges for the present study.



villages. Of the two, Waghode is along the same Yawal-Raver
road; and Rozode, is in the interior. (See Map No, 1.2.)
Waghode is about six miles north-east of the Savada railwa&
station on the Bombay-Delhi main route of the Central Railway,
It is situated at a distance of about two and half miles to
the east from the Savada town proper. Vivare is still farther
about three miles from Waghode to its east, The metalled road
- Yawal-Raver - connects these two villages with the Savada
town on the western side and Raver on the eastern. Rozode is
at a distance of three miles from Savada town to its north.

A kuccha road passing through fields and streams connects the
two. The same road leads to Khirode, which is situated
further north at a distance of about one mile from Rozode,
Khirode is nearer the Satpuda hills, the land cultivated by
the villagers extending upto the foots of the Satpuda hiils.
The kuccha road connecting these two villages with Savada and
thereon with the other important market places remains almost
inaccessible for vehicles in the rainy season,

1.8. Land in the Selected Villages

In Khirode, as it is situated at the foots of the
Satpuda hills, the land is of inferior type. It is continu-
_ously subjected to erosion, and is cut by streams and brqoks.
It is stony, reddish or yellowish-red in colour, and very

shallow. *he texture of the soil is not good, and hence it

has comparatively very low retentivity. The southern part of

the area, however, where the ground attains somewhat plain

17

level, the soil is aeposited and the land there, is comparatively
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more fertile. On the whole, however, a major portion of the
land available in this village is of light soil., The land
in the other dry village (Vivare) is of deep-black soil,
very rich in fertility, and it presents a contrasting picture
with the land in Khirode. The land in this village is very
fine in texture and hence highly retentive, In the two
irrigated villeges, the land is of medium=black soil, having
better texture and hence better retentivity. Between the
two villages, the land in Waghode is reported to be more
fertile than the land in Rozode.

1.9. Rainfall in the Selected Villages

The data regarding rainfall received in the selected
villages are not available as there is no raingauge station
in any of these, One has to rely for this purpose on the
rainfall figures collected at the taluka place - Raver =-
which, however, is not far off from these villages. The
average monthly rainfall received at this centre in the last

ten years is presented in Table 1.1, It can be seen from

Teble 1,1 : Average Rainfall for Ten Year Period - 1952 to
1962 - Received at Raver

Month Rainy deys Rainfall in mms.
Jarluary 0.5 6.10
Februar - -
MarCh y 8.;)-. gcgi
ﬁg;n 0.2 148
June 73 136.1‘!
July 11,7 192o5g
August 10.8 179.2
September 9e3 1gi.h%
October 2.8 o5&l
November 0.6 1.27
December 0.2 .
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the table that the average annual rainfall for the last ten
years is 769.38 mms, More than three-fourths of this total

rainfall is received from the south~-west monsoon.,

1.10. Irrigation in the Selected Villages

Farm wells constituted the only source of irrigation
'in both the irrigated villages. In this part of the region,
there are no rivers, nor any perennial tank utilized for
irrigation purposes. Sub-soil water, however, is available
in plenty and hence wells are commonly used for irrigation.
It is reported that at 30 to 40 feet deep, sub-soil water is
available in plenty., Another important point to be noted is
that in this region, no hard rock is to be encountered even
at a depth of 60 to 80 feet. Only the clayey soil, locally
knowﬁ as 'man' is found below, even upto 80 feet depth. The
work of sinkiﬁg well, therefore, is comparatively easier,
and less expensive. It is reported that in Waghode and
Rozode, almost in every survey number of land, a well is sunk
for irrigation purposes. The total number of serviceable
wells in 1962-63, was 254 at Waghode, and 193 at Rozode. In
Khirode end Vivare, sub=-soil water is not avallable at such
a depth., It is very deep, at the level of 100 feet or beyond.

In these villages, therefore, the number of wells sunk for

irrigation purposes is very small. In 1962-63, it was 15 at

Khirode and 26 at Vivare.
In the two irrigated villages, the pumping sets

operated on oil-engines are lergely used to lift water from

wells. The total number of such pumping sets in 1962-63,
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was 215 at Waghode and 179 at Rozode.

l.11, Land Utilization in the Selected Villages

The details about the land utiligzation in the selected
villages are given in Tabie 1.2, It may be seen from the
table that most of the area of land available in these
villages is cultivable., In Table 1.3, are given the details
of the cultivable area in each village for the year 1962-63,
The table points out that more than 90 per c;nt of the culti-
vable area in each village was cultivated in this year. The
erea under double cropping was considerably low in all the
villages, even in the two irrigated villages. The irrigable
area in the two irrigated villages was as high as 1,029 and
944 acres or 42,10 and 66.33 per cent of the total cultivable
area in Waghode and Rozode respectively.

In Table l.4, is presented the cropping patternl in
each village for the year of enquiry - 1962-63. It may be
seen from the table that among the food crops, jowar was the
major one, claiming fairly large area in the dry as well the
irrigated villeges. Among the cash-crops, groundnut was
dominant in Khirode, having nearly 40 per cent of. the total
cropped land under it. Cotton commended a similar position
in Vivare, claining more than 40 per cent of the total

cropped area. Banana was the major cash-crop in the two

irrigated villages. The area put to it was sbout 33 per cent

o

1 The botaenical names of all the crops grown in the
four villages are given in Appendix I.



Table 1.2 ¢ Land Utilization in the Four Villages for the Year 1962-63

Khirode Vivare Waghode Rozode
Land use Area in Percen- Area in Percen- A;;a in Perc;;- R;ea in Percen-
: acres tage to acres tage to acres tage to acres tage to
total total total total

Cultivable area 2,865.,03 88,16 3,733.05 94.21 2,443.60 93,09 1,423,380 91.88

Uncultivable area 148,65 Le57 38.10 0,96 56.88 2,17 75.63 Le88
Residential area 27.88 0.86 31,80 0,80 24,20 0.92 25.93 1.67
Area under roads 54,33 1.67 Thel5 1.88 83.55 3.18 20,90 1l.35
'Khalwadi' area - 2,18 0.07 - - 9.23 0.35 - -
drazing land 29,13 0.90 26.75 0.68 - - 3.43 0.22
Other non- |

agricultural uses 1.25 0.04 6.13 0.15 7.65 0.29 - -
Forest area 121,30 3,73 - . - - - -
Area under railway

track - - 52.43  1l.32 - - - - -
Total area 3,21;_9.'75 100,00 3,962.71 100,00 2,625.11 100,00 1,549.69 100.00

-----------------—--------ﬂ--——-n—-—--------

Source : Villagge RecbraSF Village Form I (1962-63)
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Table 1.3 : The Cultivable, Irri
—_— gable and Net-
_ the Four Villakes for the Tear 1962-63 Area in

Total cultivable
_area in acres

Total irrigable
.area in acres

Proportion of
irrigable to the
total cultiveble
area

Net area sown in
acres

Proportion of net
area sown to the
total cultivable
area

Gross cropped area
in acres

Area sown more
than once

Proportion of area
gsown more than
once to the gross
cropped area

2,865.03

79.18

2.76

2,681.77

93.60

2,691.10

9.33

3,733.05

375453

- 10.06

3,653.76

97.87

3,715.16

61.38

2 ’l"A'B 060

1,028.75

4L2.10

2,224.09

91.02 °

2,287.29

63.20

1’h23 080

ko k3

66,433

94.96

1,407.79

5575

Source @

Village Records -~ V

j1lage Forms I and XIII (1962-63)



Teble 1.4 : The Cropping-pattern in the Four Villages for the Year 1962-63

--------------------------------- t----------—---
Khirode Vivare Waghode Rozode
Crop Area in Percen- Area in Percen~ Area in Percen- Area in Percen=
acres tage to acres tage to acres tage to acres tage to
total total total total

- dh e W e W T & T T o S G T o S U S G O W e B @G aE - uh W o e E G G A ¢ ey en O odb WS oo W @ S o B s -

Jowar 44T 95 16.65 543433 14,62 334,60 14,63 147.98 10,51
Groundnut 1,056.05 39.26 210,60 5.67 104,88 ke59 137.09 Q.74
Cotton 752.78 28,05 1,496.83 40,30 636.18 27.82 213 .25 15.15
"Nawati!-Banana 18,78 0.70 151.30 4,07 403 .75 17.65 304,53 21,63
*Junar!-Banana 30.78 1.14 122.63 3.30 352,78 15.42 281.75 20,01
Wheat . 21,20 0.79 390.43 10,51 18.70 0.81 7h.93 5,32
Gram 0.50 - LY9,00 12,09 10,68 0.47 - -
Maize 1010-8 0005 ooll-o b - - 7083 0056
Paddy 6.58 0.24 11.63 0.31 264,35 1.15 25,65 1.82
-Bajara L9.48 1.84 6.65 0.18 - - 6.65 0.47
Other millets and

Vegetables 9.95 0.37 " 5.65 0.15 14.50 0.64 12,37 0.88
- Sugar-cane - - - - 7,18 0.31 - -
Oranges 2.08 0.08 23,70 0.64 90,33 3.95 2.90 0.21
Other fmits 0.13 - 7.75 0021 5.03 0022 - -
Total 2,691.10 100,00 3,715,16 100,00 2,287.29 100,00 1,407.79 100,00

Source: Village Records- Village Form XIII (1962-63)

£¢
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of the total cropped land in Waghode and about 42 per cent

in Rozode, The areas put under other cash-crops like cotton

and groundnut were comparatively low in both these villsges,

l.12. Selection of Cultivators

The first step in drawing a sample of the cultivators
was preparation of an exhaustive list of all the cultivaﬁors
in each village. In order to prepare such a list of culti-
vators, a preliminary census enumeration of all the house-
holds, had to be carried out. The information sought in this
brief enquiry was on such points as occupatibns followed,
land-holding - irrigated and dry, gize of family, and live-
stock. On the basis of these particulars, the cultivator
families were separated into two'groups: (1) those growing
dry crops exclusively; and (2) those growing irrigated crops.
In the dry villages, the sample was drawn from the liét,of
the cultivators who cultivated dry crops exclusively; and in
the irrigated villages, it was drawn from those cultivators
who took irrigated crops. This means, the cultivators growing
irrigated c;bps in the dry villages and those, growing dry
crops alone in the irrigated villages were not considered.
The total number of cultivators growing dry crops exclusively
was 356 in Khirode and 304 in Vivare. The cultivators grow-
ing irrigated crops in these dry villeges was very small.

In the irrigated villages, the total number of cultivating
families teking irrigated crops was 192 in Waghode and 170
in Rozode. The number of cultivators growing dry crops

exclusively was comparatively large, forming about 30 per
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cent of the total number of cultivators in these villages,

It was felt that g sample of about 30 cultivators in
each of the four villages would be adequate for this type of
intensive study. Therefore, 30 cultivators were selected at
random from the list of the cultivators growing dry crops
alone in the dfy villages and from the list of cultivators
growing irrigated crops in the irrigated villages. ﬁbr the
purpose of selection the cultivators were arranged in a
descending order of the area under cultivation. In Khirode,
every 12th cultivating femily and in Vivare every 10th
cultivating family from the list was chosen for the study.

In the case of both the irrigated villages, every 6th culti-
vating femily from the list was selected. Thus, 30 cultivating
families each in Khirode, Vivare and Rozode were selected.

In Waghode, however, the total number of the selected families
ceme to 32, Thus, in all 122 cultivating families were
selected for the study.

The relevant details about each of the selected

cultivators are given in the case studies presented in Part II.

1.13. Collection of Data

The investigaiion of the study was conducted during

May 1962 to October 1963. No assistance was taken for
investigational work. The period covered under the study
was of four years - from 1960-61 to 1963-64. The data were

collected through individual cese studies and also through

two types of schedules: (1) General Family Schedule, and (2)

Plot-wise Schedule. In the individual case studies, details
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about each cultivator were collected to study his crop-
decisions taken in each of the four years. 1In the General
Family Schedule, the information sbout the general ;spects
about each cultivating family, such as family slze, earners
and non-earners in the femily, occupations followed by the
earners, details about the land owned and the land-leased;in
and/or leased-out; livestock owned and the agricultural
implements etc. was sought. The Plot-wise Schedule was filled
in for all the plots of the selected cultivators. In this
schedule, the input and output data of the different crops
grown by the selected cultivators in 1962-63, were collected,

The points covered in the case studies and the two schedules

used are given in Appendix II,

lolllvo Plan of the StU.dI
The study is divided into two parts: the first part ,

presents the analysis of the data collected in the case
studies; and the second, the case studies themselves.

In the first part, we present the analysis of the
data in nine chapters. The first chapter introduces the
subject, points out the need for the present type of study
and gives the essential background information about the
region and the villages selected for the study. The second
chapter deals with the major crops grown in the selected
villages, giving in brief the cultivation practices followed
in the villages and the relative profitability of different
crops. The third chapter presents the aggregate crop-

pattern of the sample cultivators to point out the influence



27

of the crop-rotations on the areg fariations of different
cropss The fourth chapter gives agronomic details about the
mgjor crop-rotations practised in the selected villéges. The
fifth chapter propounds and elaborates the acceptance of crop-
rotations by different cultivators. The deviations from the
accepted crop-rotations, caused by the rotation-plans them-
selves and by the external factors are explained in the sixth
and seventh chapters. The eighth chapter brings out the
influence of crop-rotations and deviations on the aggregate
‘areas of different crops end shows that a large proportién of
th; area variations are due to the accepted rotaﬁidns. The
last chapter con¢ludes that in the short-run the influence
of prices do not appear to be very powerful end that in the ‘
short-period the cultivators are more bound by the accepted
rotation-plans.

In the second part, the individual case studies of

the sample cultivators in the dry and the irrigated villages

are presented in brief.
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CHAPTER 1II
- THE CROPS : CULTIVATION PRACTICES, COSTS, AND RETURNS

As seen earlier, jowar, cotton and groundnut are the
three major dry crops grown in the dry as well as the irrigated
villages. In the irrigated villages, besides these three
crops, banana is extensively grown as an irrigated crop. In
this chapter, it is proposed to discuss in detail the cuitiva-
tion and the returns received from them; so as to have an

1dea about their relative profitability.

2.ls Cultivation Practices

Cultivation practices may be roughly divided into two
parts: (1) tillage in preparation for a crop; and (2) tillage
during the life of a crop. The tillage practices followed
_ in preparation for a crop are more or less the same for all
the major crOps‘grown in these villages. The tillage during
the 1ife of a crop, however, differs from crop to crop. The
inter-cultivation of jowar is not the same as that of banana
or of banana as that of cotton. The requirements of each
crop are different and so its tillege. We, therefore, first
describe the pre-sowing operation in a gemeral form, common
for all the ;ajor crops and then go to individual crops to
give in detail their cultivation practices.

2.1.1, Preparatory Tillage

The main objéctives of the preparatory tillage are:

(1) to break up the soil and bring it into suitable physical
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condition; (2) to maintain the surface sufficiently open to
permit peneﬁration of water; (3) to remove roots, stubble gnd
weeds which use the stored water; and (4) to reserve an |
adequate supply of moisture to germinate the seed and support
the growth of the resulting plants, These objectives are
achieved through various operations like ploughing, har;owing,
spreading manure and cleaning of the land. Some details of
each of these operations are given in the following.

Ploughing :- In preparatory tillage ploughing is an ‘
important operation. It is the primary tillage. It is done
to‘break up the soil and to improve its physical condition.
Through ploughing the soil is turned over, the under léyers
exposed to geration and sunshine. It also brings about more
iﬁtimate mixture of the different parts of the tilled soil
and thus helps in improving the physicel condition of the
soil.

Ploughing is underteken soon after the harvesting of
the previous crop. At this time the land still remains moist
and can be ploughed more easily. As the land dries up, the
clods become very hard and difficult to break through.
Ploughing is, therefore, done in December and January or in
February and March, if the preceding crops happen to be of
rabi season. -

For ploughing, iron ploughs are largely used in all
the four villéges. It is generally done four %o six inches
deep, with three to four pairs of bullocks. The practice of

exchange of bullocks and human labour is not in vogue in any

of the villages.
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In Khirode, as its land is of inferior tyfe, the culti-
vators are required to plough every year for every crop., It
is reported that in this village, without ploughing no crop
can be sucqessfully grown. The conditions in the other
villages are quite different, In Vivare, the land being deep=-
black, is ploughed once in three to four years. In the two
irrigated villages, the land is ploughed largsly for the
banana crop as it requires loose and friable land. In the
areas where only dry crops are taken, the land is'ploughed
once in three or four years as in the case of Vivare.

Harrowing and Cleaning :- Ploughing leaves the land

cloddy, loose and uneven. To bring such land to a good tilth,
it is harrowed several times. Harrowing serves many purposes.
It crushes clods, levels the field, destroys germinating
weeds, compacts the sub-soil and leaves the surface soil loose
and friable. Unploughed land is also harrowed thrice or four
times to bring it to a good tilth. Harrowing is generally
carried out in April and May. The first harrowing is carried
out after receiving one or two showers in the summer season
so that the clods in a ploughed land are broken and the
operation of harrowing goes comparatively easier.

Two or three days after the first turn of harrowing,
the uprooted stubbles, weeds etc. are collected and the land
is cleaned. The stubbles of jowar and cotton are collected
and taken home as fuel. In the case of other crops, these

are collected and burnt in the field itself.
After this cleaning, the land 1s harrowed for second
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time, The second turn of harrowing is carried across the firgg
one. It is so done to clear the land from the roots, stubbles
and shrubs missed at the first turn of harrowing.

The second turn of harrowing is also followed by the
operation of cleaning. But this time the work being not heavy,
hired lasbourers are generally not emplo&ed. The cultivators
themselves undertake the work,

Once the land is cleaned of weeds and shrubs etc, the
work of spreading manure is undertaken. After spreading manure,
the land is harrowed once again to mix manure with the soil.
The land is thus harrowed at least three times. Some culti-
vators harrow their land even for more number of times,

particularly when the monsoon rains are delayed.

Menuring :- The preparatory tillage includes manuring
of the land also. Manure is of value in soil improvement
because of its content of fertilizer materials, of humus and
of certain organic constituents. By the supply of humus, it
improves the tilth or physical character of the soil as well
as the water holding capacity, aeration and temperature
relations and it has a favourable effect on the biological
activities of lower organisms that work over the stock of
plant nutrients in the soil. The practice of applying farm-
yard menure as basal dressing to different crops, particularly

the cash-crops is followed in all the four villages.

Manure is transported to fields in the month of March

and April, either by bullock-carts or by motor trucks. The

former is largely used in the dry villaeges, while the latter,
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in the irrigated villeges. The big cultiveators in the irrigated
villages who are required to carry large éuantities of manure
for banana crop, prefer motor trucks. In a motor truck, five *
to six cart-loads of manure can be transported.

In the irrigated willages, banana is heavily manured.

In the dry villages and in the dry areas of.thewirrigated
villages, cotton is manured. The crops like jowar and groundnut
are not given manure as it adversely affects their yield. It
is reported that due to manuring more of vegetative growth takes
place, and results in lower yield in the case of these crops.
In these villages, because of heavy manuring of banana, there
is acute shortage of fermyard manure. The local supply falls
short to a considerable extent and the cultivators are required
to bring manure from the far off villages where mostly dry
crops are grown and the local demand is not so high.

After the third or fourth turn of harrowing, usually
given at the end of May or in early June, the land is supposed
to be ready to receive seeds of different crops taken in the
kharif season. Generally by the middle of June the monsoon
rains start and the cultivators take to sowing after receiving
adequate moisture in the soil. The tillage practices followed

during the life of a crop are described in the section below,

separately for each crop.

2.1.2. Tillage During the Life of a Crop

Jowar :-. Jowar holds a prominent place in the agri-

culture of these villages as it is the staple food and also

the most importent fodder crop to the cultivators. It is



grown by almost all cultivators, big as well as small, to meetg
their family consumption needs. Jowar, a hardier Plant, is
capable of growing on a variety of soils. Its cultivation,
however, is more concentrated on the heavy and medium-black
soils. The important factor to be noted about jowar is that
it is capable of regulating its transpiration. ’it can suspend
its growth and reduce transpiration during periods of stress
and can resume growth upon the return of favourable conditions,
confronting to water supply that may be available.l Jowar is
therefore valued much as a drought resistant crop.

Jowar is a heavy feeder on the soil nutrients and leaves
some residual effects known as 'sorghum injury' on the soil.
It has been found that sorghum foots contain high proportion
of sugar and when this is liberated into soil after the crop
is harvested, it stimulates growth of certain micro-organisms
which compete with the succeeding crop for nitrogen and
probably for other elements.2 The maléeffects, however, are
only temporary and can be overcome by the application of

3

nitrogenous fertilizers.

Of the different varieties of kharif jowar locally

known as 'Godgarwa', 'Niwwa', 'Chandal', 'Satpani', and

1 Mathews, O.R., "Special Dry Farming Problems,” Soil
and Men, U.S.D.A. Year Book, 1938, p. 689. :

e —————

2 Hughes, H.D., and Hension, E.R., {ro Production -
Princi 1g§ and Pracéices, The Macmillan Company, New York,
1957, p. 111.

3 Dismond Jubilee Commemoration Volume, The Gr§é§s and
Oil-seeds Merchents' Association, Bombay, 1960, p. .
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1Aispurif, the last one is commonly grown in these villages,
The stalks of this variety grow up to 6 to 7 feet high;'are
soft and hence readily eaten by cattle. Its grains are of
medium size, of yellowish colouf and flattened in shape. 1Its
flour is white and sweet but not much sticky.

Sowing t~ In the villages surveyed, jowar is sown at

the end of June or in the early July i.e. in the period of
Mrug' to 'Aradra! constella.tions.1 Most of the cultivators
éow it in fhe'period of 'Aradra' constellation, as the sowing
of cotton and groundnut is carried out earlier, It is reported
that jowar can be sown as late as the end of 'Punarvasu' con-
stellaetion i.e., the end of July. It is sown éomparaﬁivély
lagte so that its flowering does not occur in the period of
'Hasta' and 'Chitra' constellations, when the heavy rains are
iikely-to waéh it aﬁay and thereby affect the crop adversely.
Sowing is usually done with a seed drill commonly known as
'teefan'.
' Jowar is always taken as a mixed crop, other subsidiary
erops like udid, mug, chavali, and mateki etc. sown along with
it in the same field. The seed requirement of jowar is 3 to &
seers2 per acre., The seed requirement of the other crops

grown along with the jowar, vary in different types of mixtures.

1 Approximate period of the different constellations
pertaining to rainy season are given 1n Appendix III.

instead of
2 Quantities are expressed in seers and maunds ins
kilos and quintals, because the cultivators ﬁound 12 ot vet
convenient to report in seers and gaunds as they wer t y
conversant with the metric system introduced in this region

in 1960.
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The following are the different mixtures reported in these

. in
villages. The first type of mixture is most common/the four

villages.

Mixture No.l Mixture No,2
Jowar 3 to 4 seers per acre Jowar 3 to 4 seers per acre
Udid l.5 to 2 ¢ " " Udid 1 to 1.5 ¢ *t n

) Mig ltolss " n ow

Mixture No. 3

Jowar 3 to 4 seers per acre
Mataki 1 to 1.5 " " "
Chavali 1 to 1.5 " m »
Mug 1 to 1.5 " " "

Interculturing :- When the plants are one month old the
operations of interculturing are undertaken. The first turn
of hoeing is generally carried out in the month of August.
Hoeing is done to clear the land between two rows of the grow-
ing crop, to loosen the surface soil, to cover the roots of
plants with earth, and also to wipe out cracks in the field.

Hoeing is followed by weeding which is genarally done
by female labourers, to clear off the weeds from the rows of
the crop and loosen the surface soil around the base of the
plants. The operation of weeding is also generally repeated

three to four times depending on the weather conditions.

Harvesting :- Jower ripens within five to six months

from its sowing. In these villages, therefore, the crop is

harvested in the months of November and December. The harvested
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crop is carried to the village threshing yard locally known as
'Khalwadl! or to other convenient places near the village, The
ﬁhreshing-floor is first prepared and smeared with cow-dung,
When it is completely dried, the ear-heads sre thickly spread
over it and a pair of bullocks with a cart, are driven round
on it to tread the grain. For winnowing two methods, one of
the natural wind end the other of artificial wind, are followed.
Of these two methods, the first one is more common as it is
comparatively cheaper. The persons engaged for wimnnowing the
4grains are generally the relatives or friends, to whom wages
are not paid. However, a general practice of giving a tea-

party to these people is followed by all the cultivators.

Cotton :- In these villages Virnar variety of cotton,
belonging to the arboreum group, is cultivated. It is a cross
between Jarila from the Vidarbha tract and NR 5 from the
Khandesh region.l This variety was released for cultivation
in 1949. Under the Cotton Cog;rol Act passed by the Government
of Maharashtra, cultivation of this variety of cotton alone
was allowed in the whole Khandesh region.2 It is reported
that Virnar is superior to Jarila in yield and as well as in
its ginning percentage. As it matures late, it can withstand

the adverse seasonal conditions.

Cotton plant is very sensitive to the vagaries of

1 Sethi, B.L. et al, Cotton in Indig - A Mbnograph, o
Vol. I, Indian Central Cotton Commitiee, bombay, , Pe 309.
2 Khendesh region includes two districts - Jalgaon and
Dhulia.
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weather. Continuous rains or a long spell of dry weather
adversely affects the process of seed germination or the vege-
tative development of the crop. Heavy rains, continueus high
winds or excessive drought at flowering and fruiting ﬁime may
cause heavy shedding of buds and young bolls, thereby r“ining'
the crop. A frost in the early stages of the plant als& proves
much harmful. Untimely rains and a heav§ humid weather during
the later stages of the crop, spoils the produce, lowers its
spinning properties or promotes the attack of pests and
diseases. The success or failure of cotton crop is thus inti-
mately related with the prevailing weather conditions.1

Cotton needs a soil with good moisture holding capacity
with good drainage and aeration, as it cannot stand excessive
moisture and water logging. Cotton is an exhausting crop. It
has been estimated that an average rainfed cotton crop takes
away from the soil about 177 lbs. of nitrogen, 40 lbs. of
phosphoric acid and 190 lbs. of potash per acre.2 Cotton is
therefore either manured or taken after the heavily manured
crop like banana, or after the leguminous crop like groundnut.
It is pointed out that the application of organic manure before
sowing and of chemical fertilizers as a top dressing at the
time of plant growth gives the best results.

Sowing :- Cotton is sown largely during the period

'Mrug' constellation. If the rains are not sufficient during

1 Sethi, B.L. et al, ops _cit., p. 40.

- h
2 Dastur, R.H. et al, Cotton in India - A Monosrap ,
Vol, II, Indién Central Cétton ommittee, Bombay, s Pel35.



'Mrugt,-it is sown in 'Aradra' but not later.- The cultivators
in these villages have.a firm.belief that the cotton crop sown
in 'Mrug', yields the best. It is pointed out that the cotton
sown after 'Aradra' does not yield better as its flowering
occurs in the peridd of 'Hasta' and 'Chitrat constellations,
The heavy rains during tﬁis pefiéd wésh awaj flowers and young

bolls, and thereby damage the crop to a large extent. Cotton

is, therefore, generally not sown after 'Aradra' i.e. after the

middle of July. The experiments conductéd in different States
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for determining the optimum date of sowing cotton have revealed

that early sowing of the crop usually increases the yield and
sowing later than normal season reduces it.l |
In these villages, two methods of sowing cotton are in
vogue. One method is the dibbling of seed by hand and the
other, of sowing in suitaebly spaced rows with seed drill, Of
the two, latter is more in practice as dibbling results in
higher cost of labour. Secondly, when a large area is to be
sown the less expeditious method of dibbling does not serve
the purpose. The cotton crop, therefore, is largely sown by
seed drill., With the help of seed drill, about‘five acres of
cotton can be sown in a day. — ”
In these villages cotton is largely taken as a mixed
crop along with jowar and tur. The jowar seeds are generally
mixed with cotton seeds and both are sown together in the same

rows. Tur, on the other hend, is sown separately. One row of

1 Tbid, p. 109.
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tur is sown after every twelve rows of cotton. Only when cotton

is grown by dibbling method, it is taken as the only crop. When
dibbling is done, the cotton seeds required per acre are about.
twelve pounds;r When the seed-drill is used for sowing, cotton

is teken as mixed crop and the seed requirement per acre is 8

to 9 seers of cotton seeds, 1.0 to 1.5 seers of tur and 0.5 to

1.0 seer of jowar.

Interculturing :- Cotton is very sensitive to competi-

tion from weeds and suffers greatly if the weeds are allowed to
grow.l The cultivators, therefore, try to keep as far as
possible the fields clean by carrying out the operations like
hoeing and weeding. The first turn of hoeing is generally
applied in August, when the plants are about one month old and
when rains become lighter., For hoeing, the bullock hoe is
worked between rows of the line-sown crop: Three to four turns
of hoeing, at an interval of a fortnight, are applied to this
Crop.

Hoeing is followed by hand-weeding. Hend-weeding is
carried out to destroy weeds grown in rows of the crop and to
make loose the surface soil at the base of plants. Each turn

of hoeing is generally followed by weeding.

Harvesting :- Flowering of cotton continues over a long

period. All cotton plants do not flower simultaneously, nor

individual plan‘bs produce all théir flowers at oncee. The

flowering season usually starts from two to two and & half

1 Ibid, p. 132.
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months after sowing i.e. from the middle of September, and
extends till November end. As a result, the production of ripe
bolls is also gradual, being spread over a period of two to
three moﬁths.t Harvesting, therefore, cannot be done in one
operation. Ripe cotton is usually picked in four te five pick-
ings at successive intervals of two to three weeks. The first
picking is done in the third week of October and the last, in
the end of December or January.

The entire cotton crop is picked by hand, end hence,
the operation of harvesting is a slow and very tedious process.
It is more so if the bolls are small sized and not well
developed. The work of picking is generally done by female
and children., In these villages the wages for picking cotton
are invariably paid in cash., The wage rate is generally high
during the initial stage§ of picking season, comes down during
its peak period, and rises again at the end of it. Harvesting
of produce is perhaps th9 most costly operation in the growing
of cotton.

Jowar, grown slong with the main crop of cotton, is
harvested in November or December. Much of the jowar crop, is
in fact used as fodder when it is young and green. Harvesting
of the remaining crop is done by cutting the ear-heads from the
standing stalks. The ear-heads, thus cut, are tsken to tread
out the grains. The stalks are cut later and used as fuel.
These stalks are not used as fodder, because they are thick

Tur is harvested in

and not easily eaten by the cattle.

December or January.



41

Qgggggggg t- .Groundnut is another major cash-crop,
grown in these villages. .It is valued more as it has an
advanfage over cotton, in the sénse that it can be used as food
and its plants as fodder. Groundnut or 'Archis Hypogacea' ig
a leguminous plant. There are two varieéies of the crop;‘one
grows rather erect, while other spreads out. The erect variety
is also called 'bunch type! as the nuts are borne in a bunch,
close to the baée of the piants. The other variety gives nuts
under the branches in lines and some around the base roots,
The erect variety is of short duration, maturing in three
months. The spreading type is comparatively of long duration,
taking five to six months to mature., In these villageé the
erect variety (Small Japan) is grown as a dry crop.

Groundnut is a crop of light soils. It requires well-
drained and aerated soil, supplied with calcium and a moderate
amount of organic matter. It is a common crop on sandy loam
and fertile red soils. Heavy black soil is not suited to
this crop as it offers too great a resistance to penetration
of fruit stalk end also makes its harvesting more difficult.

Groundnut is a soil emeliorant crop and hence more
valued in rotation. As pointed out earlier it is a leguminous
crop and has a unique characteristic of gathering nitrogen
from atmosphere and depositing it in soil. It has been pointed
out that some kind of bacteria, in association with the roots

of legumes, fix free nitrogen of air in soil end plants

utilize it in their growth process. This phenomenon accounts

for the greatest supply of fiixed nitrogen available to plants.
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Sowing :- Groundnut is grown as a kharif crop. It is
generally sown in the period of 'Aradra' constellation i.e. in
the last week of June, As far aé the séwing of different
crops is concerned, cotton gets the first preference; groundnut,
' the second; and jowar, the third. The nature of rainfall
received determines the sowing season, Groundnut crop needs
most rain in its early period of growth; after flowering, its
seeds have to ripen with a diminishing rainfall and the crop
is harvested in dry weather. Groundnut is therefore sown at
_the end of june, so that it gets the maximum rainfell received
in July; its flowering occurs in August and September when
rains become lighter; and it is harvested in October or
' November during the short spell of dry weather. It has to be
harvested before the commencement of 'Hasta' and 'Chitra'
constellations. If the crop is sown iater fhan 'Aradra'-con-
stellation, its harvesting occurs in 'Hasta' and.'Chitré',
during which heavy rains do much damaée to fhe riﬁe crdp;
After the onset of monsoon, groundnut is sown as early as
possible and never after the period of 'Aradra' constellation.
The rainfall conditions also explain whf a short duration
variety of groundnut is largely grown in these villages.

The crop is largely sown in rows with the seed-drill,

having four coulters fixed at an equal distance of 14 to 16
5 to 30 seers

a mixed

inches. The seed requirement of groundnut is 2

per acre. Like cotton, groundnut is also grown as

crop, along with jowar and tur. The jowar seeds are generally

mixed with tur and both are sown together in the same'row.
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The proportion of jowar seeds is generally very low, varying
between 0.5 and 1.0 seer per acre. It is mixed in 5.0 to 6,0
seers of tur seeds required per acre. One row of tur and

jowar is sown after every twelve or sixteen rows of groundnut,

Interculturing :~ In the first two to three weeks after
sowing no operation is undertaken in the fields of groundnut,
Thinning of this crop is not done. In the fourth week, when
the crop is about one month old, the first turn of hoeing is
~applied. Hoeing keeps down weed growth and helps easy

.penetration of pegs (stalks of pods) into soil and proper
development of pods. For hoeing, bullock hoes are commonly
used. Normally two turns of such hoeing are applied to this
crop, at an interval of a fortnight.

Each turn of hoeing is generally followed by hand-
weeding to clear off weeds grown in rows of the crop. Hand-
weeding is also done to keep surface soil around the base of
plants, loose and friable so that pegs can penetrate into it
more easily. After flowering of the crop, both weeding and
hoeing are not done, as these are likely to damage the crop

by disturbing penetration of pegs into soil and development

of young pods.

Harvesting :-~ Im the case of the erect variety of

groundnut, flowering begins in two months from sowing; and

bulk of the flowering is over in a fortnight. Irregular

flowering goes on for some time longer, but these later

flowers do not develop into mature seed. In three to three

and a half months, the crop of this variety gets metured for
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harvest. In these villages harvesting of the crop as it ig g
bunchy type, is done by pulling out the plants. The pods are
then separated from plants, only by hand, either in the field
itself or leisurely at home where the crop is earted. For
harvesting, female labourers and children are largely engaged.,
The wages for harvesting groundnut are paid in cash.

The subsidiary crops like jowar and tur grown along with
groundnut are harvested later in November and December. The

details of their harvesting practices are giveﬁ earlier.

Banana :- Banana is the major irrigated cash-crop grown
in Waghode and Rozode where well irrigation facilities are
available, Banana grown extensively in these villages, belongs
to dwarf cavandish or Basarai clone. A piant of this variety
is comparatively short in height, ranging from five to six
feet., The low stature of the plant makes it less susceptible
to wind demage than most other varieties and also meakes treat-
ment of bunch with insecticides, protective bags etc., easy.
But in winter, the stature permits chilling which a taller
clone may avoid.l Its fruit bunch is large, moderately compact,
having fingers clothed in persistent staminate flowers and
bracts., Its fruits are about seven inches long, one and a half
to two inches in dismeter, distinetly subcylindrical and having
greenish yellow to straw-yellow colour on ripening.

Adequate drainage system and depth are the two important

factors in determining the suitable soil for banana cultivation.

1 Sixﬁmonds, N.W., Bananas, Longmans, London, 1960, p. 79.
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A

Black loamy soil or silt with plenty of plant food and Possess-
ing good drainage are ideal for this crop. Heavy clayey seils
are not suitable as ill drained conditions and stagnation of
water in rains prove harmful to banana plants.

Panama, Leaf spot, Bunchy top, Banana borer, and Bansng
aphids are some of the major diseases and pests from which the
crop suffers. 1In the'villages surveyed, however, these diseases
and pests are very rare and are not considered serious. The
only trouble, which is also not iery frequent, is of low tempera-
ture which at times goes below LO®F in the winter season and
causes chilling effect on banana plents. In these villages,
therefore, banana is grown as a crop of certainty, which gives
good yield, if sufficient water, manure and fertiligers are
applied to it. In this sense it has an advantage over other
cash-crops like cotton and groundnut, which suffer frequently
from several types of diseases and pests. It is reported that
this factor of certainty of yield is one of the major factors
which induce many of the cultivators to grow banana, even

though it is comparatively more expensive.

Transplanting :~ In these villages, banana is grown as

a plant crop, which normally lasts for one and a half years.
The suckers of banana

S, in the

' Ratooning of the crop is not practised.
are planted in the period of 'Mrug' constellation i.

second and third weeks of June, when the south-west monsoon is

on and there is no need for immediate jrrigation, and the crop

and November of the following years.
Some

is harvested in Qctober

Such plantations are locally known as erug Bagi.
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cultivators, however, in order to take advantage of market
conditions in the off season, plant the crop in October and
harvest it in April and May of the following year., This type
of cultivation has been recently adopted and is known as
fKandya BEEf as the crop is planted during the planting season
of onions. The bansanas planted in October require more number
of waterings as it-haé to be tended through two summer seasons.
The cost of its irrigation is, therefore, comparatively higher
then that of the 'Mrug Besg'. Because of this fact the culti-
vators generally do not préfer'it. The cultivation of banansg
planted in June 1s more common and claims major portion of the
total area under this crop. The cultivation practices both for
'Mrug' and 'Kendya Bag'! are more or less the same except timing
énd eitent 6f turns giien of different operations. We give
below the details of cultivation practices followed for 'Mrug
Bag?t. .

| There are three forms of planting materisl - croms, bits
and suckers.l In these two villages, however, the suckers are
invariably used by all the cultivators. Suckers are planted in
furrows, after one or two showers of the monsoon rains. The
suckers required for transplanting sre brought from the fields
where the crop of the mother plants is already harvested and
where the daughter plants are deliberately allowed to grow.
About two thousand suckers are regquired, if they are planted

at 43' x L}' spacing. These suckers are dug up, their roots

1 Tbid, p. 161.



47

are treamed off, keeping only the growing part, All the
suckers planted do not survive. Some of them dry out or are
spoiled. These suckers are replaced. Ré-plantation of such
suckers is repeated twice or thrice, up to August, so that no
space of plant should go vacant. The suckers required for.re-
plenting have to be purchased at a high price, as the supply
of suckers gets exhausted. It is reported that in an acre of
banana plantation, three to four hundred suckers have to be re-
plented.

Interculturing :- The first turn of heeing is applied

to this crop, when it is about a month old. The bullock hoe of
a bigger size is used for this purpose. Hoeing is done across
the field to keep land loose and friable as far as possible. |
Such hoeings are repeated at an interval of a fortnight, till
the crop reaches three to four feet height. Once this stage
is reached, hoeing is discontinued as it is likely to damage
the crop by bregking its leaves. Moreover with the plants
grown up, it goes difficult for bullocks to draw the hoe.
" About five to six turns of hoeings are applied to this crop.
After two to three turns of hoeing, the operation of
weeding is carried out to remove weeds grown under the plants.
Two turns of weeding, ome in August and the second in September
are generally undertaken. For this operation, female
labourers are largely engaged.
Four

Irrigation :- Banana requires heavy irrigation.

i -beds are
to five months after planting i.e. 1n October water-beds

; tarts.
prepared and after the Divali festival, regular watering $
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From October to January which is the.winter season, one watering

per week is applied. In summer, i.e. from February to May, tyo
waterings per week is the practice. In the monsoon, when the
crop is due to maturé} about twenty waterings are given depend-
ing on the rainfall. In all, seventy to seventy-five waterings
are applied to this crbp during its period of growth. It may
be pointed out that if for any reason sufficient waterings are
not applied, the yield is affected adversely.

Banana is largely irrigated by water pumps operated by
oil engines or electric motors. The small plentations below
one acre only are irrigated by bullock-drawn water-lifté. The
per acre cost of irrigation largely depends on supply of water
in the well and on the type of technique used. In the case of
water pumps operated by oil engines the fuel and lubricant oil
required by the machine, claim a major part of irrigation cost.
The consumption of fuel o0il and lubricants depends on the
strength and the gengral effibiency of the machine.'

For irrigation two male labourers are required, one to
look after the pumping set and the other for channelising
water in the plantation. The landowner himself takes up the
first type of work as it requires careful handling of the
machine and the technical knowledge, which a casual labourer
may not have, The casual lebourer does the latter type of
work, In the summer season, when there is heavy demand on
irrigation, the cultivators take to watering work even ab
night to complete the course of two waterings per week. For

night shlft, one additional labourer is engaged to hold
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lantern in the orchard while channelising water.

Fertilizing :- Banana is a surface feeder crop. Iy,
therefore, requires heavy manuring and fertilizing. In addition
to the heavy dose of manure of 35 to 40 cart-loads per acre,
fertilizers are also applied in large quantities. Three doses
of fertilizers, each dose varying between 200 and 250 lbs,., are
given per thousand plants of banana., The first dose is applied
in October or November after two to three waterings; the
second, in January and the third in May or June when the
bunches have all emerged out. The first dese is mostly given
of groundnut-cake, the second of emmonium sulphate and the
third of urea or super phosphate. This order of doses, however,
is not strictly followed as it depends on the availability of
fertilizers and their relative prices. The use of fertilizers
like bone-meal, fish and blood-meal is not preferred as many

of the cultivators are vegetarian.

Harvesting :- After flowering, the crop takes three to

four months to mature. The harvesting of bunches generally
starts from August and continues up to December or J anuary.
The peak period of harvesting falls in September and October.
All the bunches in sn orchard do not mature simultaneously. |

The operation of harvesting, therefore, has to be repeated

several times with an interval of twoe to three weeks. Banang

bunches are harvested when the fruits are still green and

hard, The fruits are not allowed to ripe on the plants. The

is commonly judged by observing

stage of maturity of a bunch
ooking to the edges of

the general appearance of fruits, by 1
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fingers. When the edges of fingers are smoothened and the
general colour of bunch changes to light green, it is supposed
to have reached its maturity.

Bananas are harvested by cutting a bunch from the gerial
stem by means of sickle. For this purpose, aerial stem of.the
plant is first cut to about two-thirds of its tﬁickness and
the plant is pulled down gently for serving the bunch fréﬁ it,
The bunches are cut at least four to five inches above the top
hand so as to leave enough portion to facilitate subsequent
handling. While cutting bunches, proper care is taken to see
that the sap from the cut stalk or earth does not stain:. the
fruits. 7

Harvesting of the crop is necessarily done by the
traders, and all the expenses of this operation are borne by‘
them. The cultivator is required to pay only for the collec-
tion of bunches in the orchard. If an orchard is not on road-
side, he is also required to arrange for transport of bunches
to & convenient place of loading where a motor truck or a
bullock-cart can easily reach. For this work young boys and

girls, who are quick in carrying bunch loads, ere preferred.

2.2, Cost of Cultivation

In this section an attempt is made to present the cost

The costs incurred can be
The fixed

of cultivation of the major crops.

; iable.t
divided into two classes = fixed and variableé.

e

s used are for fixed costs: gver-

L Other terms sometlfe or variable costs: direct,

head, common or basic; and f
working, specific etc.
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costs are those which are incurreq in any event ang which do
not vary with the level of production, For example y the land
revenue or the rent which has to be paid irrespective of the
value of the commodities produced from the land. Other costg
included in the same category are the wages paid to attached
labour, the depreciation char:ges on bullocks and implements
used etc. The variable costs, on the other hand, are those |
which vary in proportion to the size of enterprise, and are
specific to the particular line of production, The variable
costs include all the inputs such as hired lsbour - bullock
and human, seeds, manure, fertilizers and irrigation charges
etc. which.are directly applied to each enterprise., In the
present study the variable costs are of importance as our
objective is to estimate the gross profit or gross margin of
different enterprises. Gross margin is the difference between
the gross output from each enterprise and the variable costs

of obtaining that output .1 The farmer is primarily concerned

1l The concept of gross margin has been fully described in
a number of recent publications: :
1) Clark, G.B. and Simpson, I.G., "A Theoretical“Approach
to the Profit Maximisation Problems in Farm Management, 1959)
Journal of Agricultural Economics, Vol. XIII, No.3 (Junme 1959/.

2) Clark. G.B. and White, J., "New Tools in Farm Manage-
ment " N!A.A?S.’Quarterly Review, No.49 {(October 1960).

3) Selly, C. and Wallace, D,, Planning for Profit,
University of Zambridge (1961).

4) Harrison, J.B., Guide to Pro§ramme Planning, Univer-
sity of Bristol, Bristol Il Frovince (January L7027
The Gross Margin
gh School of Agri-

5) Peast, B. and Rowbottom, J.D.,
Technigue of Farm Planning, The Edinbur
culture (19627,




with the gross’' margin of different enterprises as he makes
their selection on that basis only. We, therefore, pPropose to
present in the following, only the variable costs of the major
. éropé and point out the gross nargin of each of them,

The variable costs include both the type of payments -

cash and kind. The payments in kind are valued at the prices .

prevailing in the villages during the harvest sesson. The
data regarding all the inputs - labour and materials - applied
to different crops pertain to the year of investigation -
1962-63. Such data were collected only for that year. The

- home=-preserved seeds and the home-collected manure applied to
the crops in that year are slso valued at their respective
prices prevailing in that year. We present below the variable

costs of each individual crop separately.

Jowar :- As pointed out earlier, jowar is the staple
food in these villages. It is, therefore, grown e;éry year by
almost all the cultivators. Almost all the sample cultivators
had taken it in that year. The number of such cultivators was
28 in Khirode; 26 in Vivare; 25 in Waghode and 27 in Rozode.

The area reported under this crop inm the year 1962-63
was 97.48 acres in Khirode; 68.26 acres in Vivare; 72.31 acres
in Waghode and 76.10 acres in Rozode.l As stated earlier, the

common accepted practice in these villages was to sow jowar

1 The total area under jowar in Rozode was 76&§2 ggzzig
but one cultivator having en area of 1.83 a?rgstunthe Lrop.
did not report properly all the inputs applgg taﬁen §nto
His area under jowar, therefore, could not Ko L owar in
account in this sect{on. Hence the total a;ga :ection b
Rozode, considered in the input tables of this s

74427 acres.

ot

ta)
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along with the mixtures of udid, mug and chavali. The-reported
area under jowar, therefore, included the land under these
mixtures. We have treated such jowar mixtures as a single crop
for calculating its variable costs.

In Tables 2,1 to 2.4 are given the physical inputs of
labour - human and bullock, applied to jowar in its different
operat::i.ons.:L The family and hired labour inputs are separately
shown., The wages paid to the hired labour are also given in
these tables. It can be seen from these tables that mgle-
labour was used for a;l the operations ezxcept weeding which was
mainly done by females. Male-labour was largely used for those
operations in which bullock-labour was simultaneously required,
such as ploughing, harrowing, sowing, hoeing, etc, Female-
labour was employed mainly for weeding, harvesting and thresh-
ing of jowar and the subsidiary crops. Bullock-labour was
largely required in the pre-sowing operations like ploughing
and harrowing. It may be seen from ﬁhe tables that for all the
0peraﬁions taken together, the average male-labour input per
acre of jowaer was 13.43 days in Khirode, 11.83 days in Vivare,
16.09 days in Waghode and 13.27 days in Rozode. 4 working day
for both human and bullock was of eight hours. The average
per acre input of female;labour was also neer sbout the sage -
about 13 days in Khirode, Vivare and Rozode. It was slightly
higher in Waghode - 18.25 days. The average bullock-labour

1 For convenience, the figures of physical inputs of
labour and of wages are given up to one decimal in all the
input tables for jowar, cotton, groundnut and banana.



Table 2,1 : Cost of Human and Bullock Labour for_ Joﬁér iﬁ Khirode (1962-63)

- - -
——--——ﬂ——----——---—-----ﬂ—------------

..... _- - éggaf " 7 7 7 "Male lsbour (days) =~ "~ T~ -?aﬁ;i; iaioarf(aé§s) Bullock labour (days) Wages paid.(BHs.)
0 ti A e e e e ———— N E e e e e e m e emmmam . e me e et m - ———————— o e e 7
pera_.?n opera- Family Hired Total Ave~ Family Hired Total Ave= Owned Hired Total Ave-~ Casual Contrac- Total Ave-
tion in rage . rage rage tual rage
acres per - per per per
_________________________ ai:r.g acre acre acre
Ploughing 87-?9 132.5 136.9 269. 4 2.8 - - - - 187.1 180.1 367.2 3.8 559.1 - 559.1 5.7
Harrowing 97.48 145.3 43.3 188.6 1.9 - - - - 295,7 81.5 377.2 3.9 190.8 - 190.8 2.0
Cleaning 970#8 3708 ‘}303 81.1 0.8 - - - - - - - - 57.8 - 57.8 006
Transperting
manure 2.73 2.0 2.0 4.0 - - - - - 4.0 - 4.0 - 3.0 6.0 9.0 0.1
Spreading
manure 2073 - 1.5 1.5 - - - - - - . - - - 1.9 - 1.9 -
Sowing ' 97.48 3101 25.6 56.7 0.6 10.1 6.6 16.7 @.2 32."- 9.0 ‘l-loll— 0.‘& 19208 - 192.8 200
Transporting
- fertilizers 6&'061 OQA 0.3 007 - - 0.3 003 - 9.1 0.3 OQII- - 1.0 - l 0 -
Spreading .
fertilizers  64.61 1.0 - 1.0 - 5.0 16.3 21.3 0.2 - - - - 9.6 - 9.6 0.1
Hoeing 970‘!»8 78."- 92.1 170.5 107 - - - - 130.7 11-307 17404 108 233.4 - 233.h 20& .
Weeding 97.48 - - - - 126.0 396.5 522.5 5¢h - - - - 287.0 -
287.0 2.9
Harvesting . ' : . :
jowar 97.48 104.5 185,0 289.5 3.0 78.6 192.6 271.2 2.8 32.6 . 8.8 Ll.h4 O.4 715.0 - 715.0 7.3
Threshing . - ' )
jowar 97.48 138.3 89,0 227.3 2.3 69.0 14.0 83.0 0.9 143.3 15.0 158.3 1.6 346.0 - 346.0 3.5
Harvesting
the
Subsidiary f
Crops 97.‘1—8 12.0 - 12.0 0.1 106.0 192.0 29800 301 - - - - 15601" - 156.", 1‘6
Threshing
the
Subsidiary S
Crops 97.4L8 6.0 1.0 7.0 0.} . 49.4 2.0 5lek 0.5 1.0 - 1.0 - 3.3 - 3.3 o
97.48  689.3 620.0 1,309.3 - 13.4 Ahkhk,d  820.3 1,26h.k 13,0 826.9  338.4 1,165.3 12,0 2,757.1 6.0 2y763.1 28,3 ~



55

Teble 2.2 ¢ Cost of Human end Bullock Labour for Jowar in Vivare (1962-63)

- an en @ @» W Ep W W e W S S & & o -

Area of Male labour (days) - "7 7 Female labour (days) ﬁuilsc'l-c;ia-b'oﬁr. (days) ~ ~ =~ =~ T 7 7 Wages -iaa?ld; Rs.)
.. " OpErg- =--sSsT TS sSm—scosccesmomes we Eeesscmecccmccccsseesccssceeeen. W e e e m e e —————— o —————————————————— o o o
Operation tion in Family Hired Total Ave- Family Hired Total Ave- Owned Hired Total Ave- Casual Contrac- Total Ave-
acres . rage - . Trage rage tual rage
per per ' per per
acre acre acre : : acre
Ploughing 9.21 5e¢5 10.9 160&- 0.2 | " - - - lloo 11.3 22.3 0.3 166.0 - - 166.0 | 2.4
HarPOWing 68.26 90.5 61.0 15105 2.2 '. - - - ] w 18108 12105 303.3 ll-o‘l— 267.0 C - 267.0 309
Cleaning 68,26  31.3 8.0  39.3 0.6 - - - . - - - - 10.0 - 10,0 0.1
Transporting ' ' .
manure 3.11 1.0 - 1.0 - = - - - 2.0 ‘- 2,0 - - 14.5 14.5 0.2
Spreading o ' — g
mantlre 3011 3.5 - 3.5 0.1 . - - - - - - : - - - - - -
Sowing 68.26 22.7 23.2 45.9 0.7 1.8 0.3 2.1 - 18,7 12.5 31.1 0.5 123.1 - 123.1 1.8
"Transporting . - S
fertilizers 26.00 loh- - 1ok - : - - - - - - - - - - - -
Spreading ' Co : _ ‘
fertilizers 26,00 3.8 1.0 4,8 " 0.1 543 6,0 11.3 . 0.2 - - - - 7.0 - 7.0 0.1
Hoeing 68.26 48.0 40,6 88.6 1.3 _;3! | - - - 51.8 36.5 88.3 1.3 142.3 - 142.3 2,1
Weeding 68426 15.0 - 15.0 0.2 117.2  295.0  412.2 6.0 - - - - 199.1 - 199.1 2.9
Harvestin T
jowar & 68.26 71.5 122.0 193.5 2.8 . k3.5 150,0 193.5 2.8 19.3 7.1 264 0.4 469.0 - 4L69.0 6.9
Threshing s
Harvesting '
ghg idi ' : .
ubsidiary '
Crops 68.26  26.1 1.1 27.2 0.4 51.5  78.0 129.5 1.9 = - - - 55.8 = 55.8 0.8
Threshing , ' K ) v
ghg id ' | | | | |
ubsidiary : ! ; \
Crops 68.26  L4k.8 2.0  46.8 0.7 383  18.0 56,3 0.8 - - - - 12.0 - 12.0 0.2

- e e uam oem W e
- am @ o= W= W o En a» @ e wm e = -

o s SR M ey W A W s w P 4 M =
- as W e em W e e m W = = = =

Total 68,26 L6g.l  339.8 807.9 11.8 305.6 55143 856.9 12.6 468.1 230.9 698,9 10.2 1,810.3 1lhk5 1,824.8 26.7

-
_-—-_--~---’
-n---_--—A-n-—---
-----—-----—-—----—---—--—-------—---Q-----------‘-



Table 2.3 :

.------—------—-—--_---‘Q-—---_.‘-----ﬂ-------------—

Ploughing
Harrowing

Cleaning

Transperting
manure

Spreading
manure

Sowing

Transporting
fertilizers

Spreading
fertilizers

Hoeing

Weeding

Rarvesting
Jowar

Threshing
Jowar

Harvesting
the
Subsidiary
Crops

Threshing
the
Subgidiary
. Crops

Cost of Human and Bullock Labour for Jower ig;Waghode_(1962-63)

Area of
opera-

tion in Family

acres

72.31

Hired

1.0

Total

2.0

2.0
124.9

327.0
275.1

6.8

0.2

0.6

1.7

ko5
3.8

0.1

Family :

a 0.6 .

:4;5

121.0

32,0

18.5

k2.2

2545

644.0
185.5

12.0

" 168.0

Hired

0.1

Total

4746
0.7

30.0

765.0
217.5
30.5

205.0

0.7

Ok

10.6
3.0

Ok

Bullock labour (days)

e - -----—-------ﬂi-o-_----- - e D D uw T

Owned Hired
65.8 91.8
270,0 81,5
26,0 4.0
26,9 14,0
0.8 -
69.0 32.3
h‘9.3 11.0
267.3 24,0

Total

0.4

0.6

lok

0.8

4.0

Casual

Contrac-~

tual

15.0

b e e mcye e emm = mm mm-.m= = == == .
Wages peid (Rs.)

Casmal Gontrac- Total  Ave-|

33k ok
218.5 .

26.0

© 11.0 -

130.0

21l.5 .

. 156.0

" 379.6

577.3

209.0

138.6

2,252.5

Total"
_ T rage

per
acre

0.3
2.2
5.2

8.0

2.9

1.9



Area of Male labour (days) Female labour (days) Bullock labour (days) - Wages paid (Rs.)
Ooerati Opera=  =—we.- et e ' “Gwned " THired < ~Fotal ~Awe- Casual ~ Contrac-
peration tion in Family Hired  Total Ave- Family Hired  Total Ave- e rage tual
acres . rage . £g§e | per '

g:ie ' acre acre . *
Ploughing 43,39 68.0 67.5 135.5 1.8 - - - - 55.0 117.0 172.0 2.3 29443 - 294-3_ Fii
Herrowing The27 128.3 24,8 153.1 2.1 - - - - 252.3 7.7 300,0 4.0 118.2 - 118,2 1E
ClBaning 7‘]—027 2’#.1 13 05 37 06 0-5 - - - - - - - - 18.5 - 18.5 . OOP
T ti ) . -;
m;nagigor ng 8.15 12.0 1.0 13.0 0.2 - - - - 24,0 - 24,0 0.3 1.5 - 1.5

: ' }
S di ; )
mg::e "e 8015 2.5 2.0 k.s 0.1 - - - - - - - - 3.0 - 3.0 . - |
Sewing The27 31.5 19.4 50.9 0.7 1.0 - 1.0 - 30.3 L.l 344 0.5 62.3 - 62.3 0.8‘
Trangporting C o
fertilizers 61.05 g.l - 0.1 - - - - - - - - - - - h - 5':
Spreading | | b5 t
fertilizers 61.05 0.5 - 0.5 - 10.1 ‘b.é 1‘&.7 0.2 - -, - - A-OS | - hd ‘J
Hoeing 7#027 7103 ‘&103 112.6 1.5 - ‘- - - 10100 lh.B 11508 . 106 100.8 - . t].0008 10 4
Weeding The27 6.3 - 643 0.1 137.0 266,0 403.0 S5¢b - - - - 251.0 - 251.0 3.
Harvestin . L
JowarS g Th.27 78,0 123.0 201.0 2.7 77.0 151.0 228.0 3.1 27.5 0.3 27.8 Ok 556.6 - ; 556.6 75
Threshi . _ ' ‘
Jo::: e The27 117.0 79.0 196.0 2.6 46,0 . 24,0 48.0 0.6 148,60 2340 171.0 2.3 195.8 - 195.8 2.6
Hervesting | //
the
Subsidi . ) .
Crops 7 74,27 37.3 3.0  40.3 0.5 60,0  125.0  185.0 2.5 0.3 - - ° 0.3 - 118.8 - 118.8 1.6
Threshing ' ; ‘
Supsidi | ‘
ubs _ :

Crops &ry 7&..27 : 3&..8 - 3‘!—.8 0.5 l}éoo - ‘1-600 0.6 - 0.5 G.S - 1.0 - 1.0 -
Total The27 611.7 37he5 986.2 13.3 . 377.1 54,8,6 925.7 12.5 638.4 207,.4 845.8 1l.4 1,726.3 - 1,726.3 23,2
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input per acre was between 10 and 14 days in all the villages.
In the case of male-labour in all the villages, the proportion
of hired labour was relatively smaller - less than 40 per cent
of the total. In the case of the bullock-labour the proportion
of hired labour was still small - less than 25 per cent. &he'_
case of female-labour, however, was reverse. In its case?pgé..
hired labour was proportionately high. More than three-foﬁ;ﬁhs
of the average female-labour input per acre was hired'inlélif‘_
the villages. | o ‘.;f i

The payment of wages to the hired labour, beth huﬁén and '
bullock, was largely in cash. In the harvesting season only,
the hired lsbourers employed for harvesting and threshlng jowar
and the subsidiary crops were paid in kind. It may be seen‘f
from the tables that the average per acre wage payment fofhﬁhe
hired labour used in all the operations-of jowar was Rs.28 34
in Khirode, Rs.26.73 in Vivare, Rs.3l.l1l5 in Waghode, and oo
Rs.23.24 in Rozode.

The material inputs like manure, seeds, and fertilizgrs,
epplied to jowar are presented in the Tebles 2.5 to 2.8, . "
Manure is generally not applied to this crop as it causeé'@°r° _
of vegetative growth at the cost of yield. The manurial )
inputs reported in all the villages, therefore, we}é'ngg;igible-
In no village, the average quantity of manure applied perfgsre
was more than a cart-load. The average cost of manure pér;'v

acre was belew Rs.5 in all the villages. -Similar'has the.case

of fertilizers., The average per acre cost of fertlllZerS was

not more than Rs.8 in any of the villages. The °°$t of seeds



Table 2,5 : Cost of Material Inputs for Jowar in Khirode (1962-63)

Quantity of material used Total- Average*
Material @ = cccccccrcccccwcccccccece-cccncaen- - value® expenditure
Owned Purchased Total Average* (Rs.) er acre
per acre \ Rs.)
Farm«yard manure
(cart-loads) 12,00 - 12,00 0.12 . 120,00 1.23
Seeds H Jowar 11.73 0.08 11.81 0.12 235,38 2.41
{Maunds)
Udid 14.30  0.13 14,43 0,15 356.82 3,67
Mug 0.95 - 0.95 0,01 23.57  0.24
Chavali 0.60 - 0.60 0.01 14089 0.15
Fertilizers: Sulphete - 16.65 16.65 0,17 265,70 2.73
(Maunds)
) PhOSphﬂte - 28 033 28 ¢l3 0 ') 29 3 A-ll-o 60 3 . 53
Mixt!ure - 2.50 2.50 0.03 30000 0031
Total - - - - ,390.96 14027

R MR A S s S e W G S B o Sl S e W ) e G YR ER EE S S G wr S W GR Sm R S» G e o s ey SN S @ e W

* Averages refer to the sown area (97.48 acres)
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Table 206 :

Farm-yard manure

(cart-loads)
Seeds H Jowar
(Maunds)
) Udid
Mug
Chavali

Fertilizers: Sulphete
(Maunds)

Phosphate

Cost of Material Inputs for Jower in Vivare: (1962-63)

Quantity of material used

Owned

22.50
8.88
3.08
0.83

0.18

Purchased

3.00
0.20
0,13
0.13
0,03
13.68

2.13

Average*

expenditure

per acre
Rs.

3.34
2.66
1.16
0.28
0.06
3415
0.26

* Averages refer to the sown area

Total |

value

Total Average * (Rs.)

per acre . .
25.50  0.37 228,00
9.0¢8 0,13 181.25
3,21 0.05 79.03
0.96 0,01 19,31

0.21 =

13,68 0,20 215,00
213 0,03 18,00
- - 744,98

(68,26 acres)

10,91



Table 2,7 : Cost of Material Inputs for Jowar in Waghode (1962-63)

- e N G S S W M @R S Gn P T I ap TR 4 B A IR T S e B M @ e e @ " S = @ w S T m @w = W o

Quantity of material used Total Average *
Material @ = |  ececcccccccmccccccccceccccccccaaea =~ yalue expenditure
Owned Purchased Total Average* (Rs,) per acre
per acre . . - (Rs.)
{cart-loads
Seeds t Jowar 9.75 0.55 10,30 0.14 - 205,55 2.84
(Maunds) .
’ Udid 3.08 | 0.25 3433 0.05 72.96 1.01
Mug 0.38 0.10 0048 0.01 13.56 0-19
Chavall 0.03 - 0.03 - 0.62 0.01
Fertiligzers: Sulphate - 12,28 12.28 0.17 205,00 2.83
(Maunds)
Urea - 3050 3.50 0005 ‘1-9050 0068
Mixture - 14,00 - 14,00 0.19 216,00 2,99
Total - - - - 1 ,073 19 lll-osll-

* Averages refer to the sown area (72.31 acres)

19



Table 2,8 : Cost of Material Inputs for Jowar in Rozode (1962-63)

aa e w o o W = % o W™ W @ o © @ - T S S W S W W@ S e W o O W E s - W e E g e = W W

Farm-yard manure

10.75

he75

0.40

0.15

Purchased Total

Average ¥

per acre

0.15
0,07

0.01

221.75
118,20
8.64
341
284.37
167.50

37.00

Average*

expenditure

per acre
(Rs,)

2,99
1.59

0.12

(cart-loads)
Seeds s Jowar
(Maunds)
udid
Mug
Chavali
Fertilizera'Sulphate
(Maunds)
Phosphate
Urea
Mixture
Total

* Averages refer to the sown area (74.27 acres)
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of all the mixtures used, was also not high. On an average,
the cost of seeds was Rs.h to Rs.5 per acre. The average |
total cost of all the material inputs was Rs.lh;27 pér acre in
Khirode, Rs.10,91 per acre in Vivare, Rs.1l4.84 per acre in
Waghode, and Rs.15.71 per acre in Rozode. Thus, in the case
of jowar the aversge per-acre cost of labour was higher than
the cost of material inputs,

The total variable cost of jowar was Rs.42.61 per acre
in Khirode; Rs.37.6L per acre in Vivare; Rs.45.99 per acre in

Waghode; and Rs.38.95 per acre in Rozode.

Cotton :- Cotton assumed great importance as a cash-
crop particularly in the two dry villages. Most of the culti-
vators in these villages, therefore, devoted large areas to
cotton every year., Of the sample cultivators, 28 cultivators
in Vivare, 21 cultivators each in Khirode and Waghode, and 9
cultivators in Rozode had grown cotton on their land in 1962-63.
The area reported under the crop was 87.91 acres in Khirode;
119.07 acres in Vivare; 106.92 acres in Waghode; and 32.03
acres in Rozode. As stated earlier, cotton was commonly grown
along with the mixtures of tur and jowar. The area reported
under cotton was inclusive of the land under such mixtures.

The labour inputs applied to this crop in 1962-63 are
presented in Tables 2.9 to 2.12. It may be seen from the
tables that the average per acre inputs eof male-labour were

comparatively higher in those operations where bullock-labour

was also used. Thus, the operations like ploughing, harrowing,

k-
eand hoeing required relatively high inputs of male and bulloc
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Table 2.9. ¢ Cost of Human and Bullock labour for Cotton in Khirode (1962-63)

Area of _ ﬁaie'l'ébBu; TdEy'é)' TT T ieﬁaie'labsu; {days)” =~ 7 7 7 7 Bullock labour (days)  _ Wages pald (Es.) ~
Operae ec——c—coso=m——=o - > e e e e en .- ———————— - - -———— ———— e 0 48 2 2 o e e e 0 0 0 0 e e O e
Operation tion in Family ‘Hired Total Ave- Family Hired  Total Ave= Owned Hired Total Ave- Casual Contrac= Total Ave-
acres . rage . . rage _ rage o tual rage
, ~ per per - per per
acre acre acre acre
Ploughing 87.91 144.0 114.5 258,5 2.9 - - - - 245.3 110.0 355.3 4,0 38443 - 384.3 Lok
Harrowing 87091 13803 A‘5.3 18306 2.1 - - -‘ - 321.0 ‘}6.0 367.0 4.2 122.3 - 122.3 1.‘}
Cleaning 87.91 40.0 59.0 99,0 1.1 - - - - - - - - 73.5 - 73.5 0.8
Transporting . _ ‘
manure 35.28 59.8 25.5 85.3 1.0 - - - - 111.3 4.0 115.3 1.3 56.8 83.0 139.8 1.6
Spreading
nanure 35028 12.6 1500 2706 0.3 5.0 2.0 7.0 0.l - - - - 21.3 - 21.3 0.2
Sowing 87.91 21.3 15.6 36.9 O.4 14,5 39.5 54.0 0.6 32.8 L0 36.8 O.4 111.5 - 111.5 1,3
Transporting . -
fertilizers 5L.89 1.0 - 1.0 - - - - - - - - - - - - -
S di ‘
fg:::ialiggrs 5&-089 2.8 1.0 3.8 - 10.0 10.0 20.0 0.2 - - - - 7.1 - 7.1 0.1
Hoeing 87091 111-3 9800 209.3 20‘!— 003 - 0.3 - 16507 2600 19107 2,2 21‘}0# - 21‘1—-‘& 20‘&
Weeding 87-91 - - - - 15500 522.0 677.0 7.7 - - - - 268.8 - 268.8 301 o~
Picking (
Cotton 87.91 10.5 - 10.5 0.1 64,0 13.0 77.0 0.9 - - = - 1,381,060 -  1,381.0 15.7
garvesting the _
oo 1ETY  angl  75.5 26,0 101.5 1.2 32.5 1.0 33.5  Ouk 1645 0.6 17.1 0.2 45,0 - 45.0 0.5
ghgegg1ng the | |
cgo;s tery 87.91 65.5 8.0 735 0.8 58,0 13.0 71.0 0.8 14.7 3.0 17.7 0.2 24.0 - 24,0 0.3

--------------------—-—--------—----------—-_--------‘----ﬁ---
- o o e oh ap W S G T S D A S W S W
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Table 2,10 : Cost of Human and Bullock Labour for Cotton in Vivare (1962-63)

Area of Mele lebour (deys) Female labour (days) Bullock labour (days) Wages paid (Rs.)
OPETIO™ = * oo Sm e o e S ey b T D e b --"’""""""“-"-""--""-"-"--"'“‘F"-‘- D S D S T D ke 4y G G . . ek Dy . O gy WD € - - S - T T G D G W T - - .
Operation tgon in Family Hired Total Ave- |Family Hired Total Ave« .Owned Hired Total Ave- Casual Contrac- Total Ave-
- acres . rage - : rage - rage ‘ . tual rage

per per per ) per
acre acre acre acre

Ploughing 13 066 20.0 52.0 72.0 006 - "' - - i 8.0 28.0 3600 0.3 146.@ 7.0 153 .0 1.3

HarrGWing ’ 119.07 171.0 110.6 28106 2.l|. - bt - - 33#.0 229.3 56303 z|'07 50505 - 50505 ll'oz

Cleaning" 119.07 40,5 17.5 58.0 0.5 - - - - - - - - 22.0 - 22.0 0:2

Trénsporting _ |

man'm‘e 7105k 45 03 3‘1—03 7906 007 - - - - 88.5 6.0 A 9l|-05 0.8 121.0 l|-205 16305 loll-

Spreading | :

manure 71.5‘} kl.o 900 50.0 0.1{- 3.0 20.0 23.0 0.2 - - - - 28.8 - 28.8 0.2

Sowing 119.07 31.4 29.6 61.0 0.5 2543 99.8 125.1 l.1 38,5 24,0 62.5 0.5 245.0 - 245,0 2.1

Transporting

fertiligers 67.30 holy - bk - 0.5 - 0.5 - - - - - - - - -

Spreadin

fgl‘tilizgrs 67030 19.0 - 1900 9.2 28.5 h603 7#08 0.6 - ) - - - 350h - 35 O‘P. 003

Hoeing ‘ 119.07 95.8 105.0 200,8 1.7 - - - - 122.5 85,0 207.5 1.7 319.5 - 319.5 2.7 R

Weeding 119.07 86 .0 - 86.0 0.7 21705 701 .0 918.5 707 - - - had 816.‘1 - 816.‘} 6.9 (

Picki

cottogg ] 119.07 26.0 - 26.0 002 117.0 16.0 133 .0 101 - - - bl l,l{-86.8 - 1,1‘-86.8 12.5

Harvesting

ghg idi

C?‘O;s lary 119.07 75 08 9.0 81&08 0.7 8603 16.0 10203 009 - - - bt 61.0 - 61.0 005

Threshing

the

S d

c:ggi lery 119,07 2.3 - 42.3 0.4 52.3 12.0 643 0.5 bl 1.0 5.1 - 25.0 - 25.0 0.2

-
W G NN WE m R we en Y 9 S W = e = & = =® = -
-----------—”----------------‘------——-----.
- e o e m e A we wh Sy S s e as

Total 119.07 698.5 367.0 1,065.5 8.9 530.4 911.1 1,441.5 12,1 595.6 373.3 968.9 8.1 3,812.4 L49.5 3,86l.9 32.4

- e @w = -
------------w-------
-------—--—----—---—-----------------—-----—-—---—-—--—
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Table 2.11 : Cost of Human and Buliock Labour fer Cotton in Waghode (1962-63)

.---——--—--------—-----------‘—--ﬂﬂ--—-—---------—---—------------------—-------.

Area of Male labour (days) Female labour (days) . Bullock labour (days) _ Wages paid (Rs.)

opera= wema=- - -  eeeaee - ——m————- o e e 0 e £l o o 0 e e o 8 e e o gy . e
Operation tion in Family Hired Total Ave- Family Hired Total Ave- Owned Hired Total Ave- Casual Contrac- Total Ave-

acres rage . rage - rage . tual rage

per per per per
acre acre . acre acre
Ploughing 31.97 25.0 89.5 11445 1.1 - - - - 27,0 128.0 155.0 l.4 ;5305 20,0 550.5 5.1
Harrowing 106.92 162.0 98.0 260.0 2.4 - - - - 318.0 195.3 51343 4e8 43560 - 435.0 kel
Cleaning 106,92 22.0 30.0 52.0 0.5 =~ - - - - - - - 45.0 - 45.0 0.4
Transporting
manure 5¢43 1.0 7.0 8.0 Oel - - - - 2.0 14,0 16.0 0.1 28.0 - 28.0 0.3
Spreading .
maenure 50‘?3 100 600 700 001 - - - - - - - - 1100 2.0 1300 0.1 )
Sewing 106.92 31,2 22.5 53.7 0.5 12.9 67.4 80.3 0.8 30,2 23.3 5ke5 0.5 223.0 - 223.0 2.1
Transporting . :
fertilizers 43.30 2k 0.2 2.6 - 1,3 O.4 1,6 - 0.9 0.4 1.3 - 2.5 - 2.5 -
Spreading
fertilizers 1}3 .30 008 - 008 - 8.0 35 .0 l|.3 .0 0.# - - - - 31.8 - ) 31.8 003
Hoeing 106.92 104.0 119.5 223.,5 © 2.1 ¢ = - - - 117.0 96.5 213.5 2.0 . 4040 - LOL.0 3.8
Weeding 106.92 3.0 1.5 k.5 - +237.0 1,217.0 1,k54.0  13.6 - - - - 682.5 - 68245 ol
. .‘ "

Pickin
Gottong 106,92 - - - - 36,0 38.0 7h.0 0.7 - - - - 8945 - 8945 8ok
Harvesting
ghg idi
Croos T 106.92  76.5  66.0  1k2.5 1.3 19.0  63.0  82.0 0.8 145 15.5 30,0 0.3 24k - 2hkB 2.3
Threshing |
e
cf-g;i tery 106.92 91.5 58.0  149.5 leh . 20.0 10.0 30.0 0.3  47.3 40.0 87.3 0.8 226.5 = 226.5 2.1

- e - - - - - - e W e e e S an e e S er E» e S e @ @ & W @ e = @ ™o - =
- - e e e o - ee EN @B G5 B G EF S en GF G wp S5 ) e @ G Wy R MR S T = = - - e W oz o - -
- o - an e o
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Table 2.12 : Cost of Human and Bullock Labour for Cotton in Rezode (1962-63)

Area of Mele labour (days) Female labour (days) Bullock labour {days) Wages paid (Rs.)
. OPErfi= wmseeeccrcmcmsceeactecmeetecres S e —————————————— mmmean eee e ————————————— —————————— e mm e ———ea—e———————————————-—
Operation tion in Family Hired Total Ave- Family Hired Total Ave=- Owned Hired Total Ave- Casual Contrac- Total Ave-
acres - rage rage rage tual , rage
per per per per
acre acre 7 acre acre
Ploughing 15.94 28,0 29.0 57.0 1.8 - - - - 42,0 38,0 80,0 2.5 122.,8 e 122.8 3.8
Ha.rre"ing 32003 53.5 9.3 62.8 2.0 - - ol - 10700 18.5 125.5 3.9 ‘f7.0 - #7.0 1.5
Cleaning 32.03 18.0 1.0 19.0 04J6 - - - - - - - - 1.5 - 1.5 -
Transporting g
manure 13.01 19.0 - 19.0 0.6 - - - - 30.0 - 30.0 0.9 - - - -
Spreading , "
manure 13.01 5.0 10,0 15.0 045 - . = - - - - - - - 20,0 - 20.0 0.6
Sowing 32,03 11.3 2.8 14.0 Ok 2.5 18.9 21 .4 0.7 11.0 3.0 14,0 Ok 40.3 - 40.3 1.3
Transporting
fertilizers 15,24 1.0 - 1.0 - - - - - - - - - - - - ‘ -
Spreading ,
fertilizers 15.24 - - - - - 2.5 - 2.5 0.1 - - - - - 2,0 - 2.0 0,1
A Hoeing 32-03 l.|.0.5 12.0 52.5 1.6 - - - - A‘Poo 805 5205 106 1{-203 - 4203 103
Weeding . 32.03 2.0 - 2.0 0.1 8000 1911-00 27‘1—.0 8.6 - bnd - . - 218.0 - 218.0 “ 608
* Pickin y ’
Cotton 32.03 - - - - - - - - - - . - - 6063 - 606.3 18.9
Harvesting
the
Subsidi
c:ogs oy 32,03" 18.0 2.0 20.0 0.6 21.0 5.0 26.0 0.8 5.0 0.8 5.8 0.2 12,0 - 12.0 0.4
Threshing
thg id '
ggo;s tery 32,03 18.0 2,0 20,0 0.6 16,0 2.0 18,0 0.6 2.0 - 2.0 0. 6.0 - 6.0 0.2

Total 32.03 2143 68,1 282.3 8.8 119.5 222.4 341.9 10.7 241.0 68.8

--‘---
-----‘--—--"
- an e = e = e W e -
----------—--—---------------
- e e = =
- e e e e e e e S = e S e & & @- - -
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labour than other operations. The hired male and bullock-labour
featured largely in respect of ploughing, for which more than
one pair of bullocks were necessarily required. The practice
of exchange of labour was not in vogue in any of these
‘villages. In Vivare, where the deep-black soil was predominant,
ploughing was done once in three or four years. In this year,
therefore, the ploughed area under cotton in 1962-63 was very
small - 13.66 acres or 1l.47 per cent of the total area.
Female-labour was largely reported for the operations like
weeding and picking. Both these operations ﬁere mostly carried
out by the female-labour only. The information regarding"
female-labour inputs required for picking cotton could not be
collected in terms of days as females were invariably employed
on the basis of piece-wage rate. In these villages, the wages
for picking cotton were invariably paid in césh, according to
the weight of the picked cotton of each labourer. The wage
rate for picking was high (between Rs.2.50 and Rs.2.75. per
meund) for the initial pickings; came down to Rs.2 per maund.
in the peak season and moved up again to Rs.2.75 to Es.3 pef'
maund at the end of the picking season. It may be noted that’
in the case of cotton, harvesting the produce was a costly
operation. The Tables 2.9 to 2.12 reveal that the average per
acre cost of the hired labour used in all the operations of

cotton was Rs.31.77 in Khirode; Rs.32.43 in Vivare; Rs.35-3§
in Waghode; and Rs.34.90 in Rozode. .

The material inputs - manure, seeds end fertiligzers =

given to cotton are presented in Tables 2.13 to 2.16. Cotton



Table 2.13 : Cost of Material Inputs for Cotton in Khirode (1962-63)

Quantity of material used

Purchased Total Averagex
per acre

Owned

Average™

expenditure

per acre
(Rs.)

Farm-yard manure
(cart-loads)

Seeds : Cotton-seeds
(Maunds)

Tur

Jowar
Fertilizers: Sulphate
(Maunds)

’ Phosphate
Mixture

Groundnut-
cake

162.00

2.58

0.55

19,00

17.68

5.10
6.10

51.10

181,00

17.68
2,58
0.55
5.10
6.10

51.10

2,01

0.20
0.03
0.01
0.06
0.07

0.58

1,890,00

369.00
51.25
10.63
88,00
65.00

727.00

3,300,88

21.50

k420
0.58
0.12
1.00
074
8.27

37455

* Averages refer to the sown area

(87.91 acres)
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Teble 2.1 : Cost of Material Inputs for Cotton in Vivare (1962-63)

- o= & S G 48 G @ ap GG B I3 =@ & S @ gy S W W =

Quantity of material used Total Average*
Materisl @ nTTTTEEISTeTET e ssct e e —ae - - value expenditure
Owned Purchased Total Average* per acre
. per acre (Rs.)
Farm-yard manure 303,00 97.00 400,00 3.36 3,986.00 33.48
(cart-loads)
Seeds : Cotton-seeds - 16.28 16.28 0.14 38l1.25 3.20
(Maunds) .
. Tur 3.90 0.18 408  0.03 81.50 0.68
Jowar 4.03 0,08 41 0,03 81.82  0.69
Fertili zerst Sulphate - 55. lbs 55. ‘lvs 0.47 8060 75 6 078
(Maunds) . ,
Phosphate - 22,08 22,08 0.19 170.40 1.43
Nitrate - 5.00 5,00 . 0.04 36,00  0.30
Total - - - - 5,543.72 46,56

* Averages refer to the sown area (119.07 acresf



Table 2,15 : Cost of Material Inputs for Cotton in Waghode (1962-63)

Quantity of material used Tgial Awerag; *
------- EE DL TP L e P Lt T value expenditure
Material Owned Purchased  Total Average* (Rs.) per acre
per acre , (Rs.
Farm-yard manure 30,00 - 30.00 0,28 347.00 3425
(cart-loads)
Seeds : Cotton-seeds - 19,85 19.85 0.19 638.25 5.97
(Maunds) .
Tur L,68 0.18 L.86 0,05 99,12 0.93
Jowar 1.68 0,08 1.76 0.02 35,00 0.33
Fertiligzers: Sulphate - 31.00 31,00  0.29 558,00  5.20
UMaunds) : oo '
| Urea - 6,00 6.00 0,06 - 93,00 0,87
Mixture - 12,00 - 12.00 0,11 190.00 1,78
Total - B} - - 1,960.37 18,33

- e o o s
-
------_--'---__--_------_..—-------—-

* Averages refer to the sown area (106.92 acres)

|¥2



Table 2.16 : Cost of Material Inputs for Cotton in Rozode (1962-63)

Quantity of material used To{al Averagg
---------------------------------- value expenditure
Material Owned Purchgsed Total Average* (Rs.) per acre
per acre - (Rs.)
Farm-yard manure 22,00 54,00 76,00 2.37 1,040,00 32,47
{cart-loads)
Seeds H Cotton-seeds - 7010 7.10 0022 151 .00 li-o 71
(Maunds)
' Tur 1.00 0.03 1.03 0.03 20,50 0,64
Jowar 0.18 0.03 0.21 - 3.50 0,11
Fertilizers: Sulphete - 7.85 7.85 0,25 131.00  4.09
(Maunds) .
’ Phosphate - 1.10 1.10 0.03 13.00 0.41
Mixture - 12,50 12,50  0.39 122,00 3,81
Total - - - - l’[lvsl .00 hé.zl"

-, e e e -
TS W S e S S e m = o ™ s S @ s @) W E aE M e Gn S M R o AR AP W e = a e =

¥* Averages refer to the sown ares '(32.03 acres)

Gl
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being en important cash-crop, manure was generally applied to
it, particularly in the dry villages. The average per acre
cost of manure applied to the crop was between Rs.20 gnd Rs;34
in Khirode, Vivare end Rozode. In Waghode, however, it was
considerably low, Rs.3.25 per acre. In Waghode the general
practice was to grow cotton after banana which was invariably
manured heavily. It was reported that cotton taken after
banana grew well on the residuals of the msnure applied to
banana and there was no need to give any fresh dose»of manure
to ite The cost of manurial inputs directly given to cotton,
therefore, was very low in this village. Cotton seeds were
invariably purchased. The seeds of the subsidiary crops,
however, were largely home preserved. The aversge per acre
cost of seed inputs was between Rs.4 and Rs.8. Fertilizers
like sulphate, urea, mixture and groundnut-cakes etc. were
commonly applied to cotton in these villages. The average
cost of fertilizers given to the crop was between Rs. 7 and
Rs.12 per acre. The total average cost of all the material
inputs was Rs.37.55 per acre in Khirode; Rs.46.56 per acre in
Vivare; Rs.46.24 per acre in Rozode and Rs.18.33 per acre in
Waghode. The average per acre cost of material inputs was
the lowest in Waghode, mainly because of the low cost of manure.
It may be seen from the tables that the total variable
cost of cotton was Rs.69.32 per acre in Khirode; Rs. 78.99
per acre in Vivare; Rs.81.14 per acre in Rozode and Rs. 53.69

per acre in Waghode.

Groundnut :- Groundnut was another important cash-crop,
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particularly in Khirode where the land was predominantly of
light sqil. In this village 26 cultivators had but 99.50 acres
of their land under groundnut in 1962-63. In the other dry
village ~ Vivare - the area occupied by this crop was consi-
derably low - 15.96 acres, reported by the twelve sample
cultivators.l This was mainly because the deep=black land
predominantly available in the village did not suit the Crop.
Similar was the case in Waghode as well. Because of the
availebility of irrigation, and the deep-black seil, groundnut
was not preferred in this village also.1 The case in Rozode
was altogether different. As pointed out earlier, many of the
cultivators in this village had lands outside the village.
These lands were at the foots of the Satpuda hill range, and
were of light soill suited to groundnut erop. The cultivators,
therefore, generally preferred to grow groundnut on such lands.
In 1962-63, twenty-one of the sample cultivators had grown
groundnut on 72.95 acres of their land.

In Tables 2.17 to 2.20 are shown the labour inputs
given to groundnut in 1962-63, The tables reveal that in the

case of groundnut also, ploughing, harrowing, and hoeing were

1 In Vivare, one cultivator havin§ anlfrgg of 2.51 a;;ized
under groundnut, did not report properly a e inputs a

to thegcr0p. His area, therefore, could not be taken into account
in this section. Hence, the total area under grgundnu; 1?
Vivare, considered in the input tables is 13.35 1ns§§a g&lage
15,96 acres., Similar is the case 1n Waghode. In this ¥

1t one cultl-~
the total area under groundnut was 20,33 acres, bu

3 inputs lied to
vator did not report correctly all the inpu Thggparea vo

roundnut grown on 2.78 acres of his land.
ﬁot be congidered in this section., Therefore, the total area

under groundnut in Waghode, considered in the input tables,
is 17.55 acres.



Table 2.17 : Cost of Human and Bulleck Labour for Groundnut in Khirode (1962-63)

- en Em WA G @ G R W e e W e Sp N ,Es B Gm G W MR M M W W s W e W = -

-

Operation

- ----—d--------ugu----——---------—----p---l--—u----u--—-—-----—-----—-------—--.
- - - b

Ploughing
" Harrowing

Cleaning
Transporting
manure
Spreading
manure

Sowing
Transperting
fertilizers

Spreading
fertilizers

Heeing

Weeding

Harvesting
Groundnut

Harvesting
the
Subsidiary
Crops

Threshing
the
Subsidiary
Crops

-
o @ wn e =W T = = &
- e ew @b My ez em e S = ™
-----_------—--------
- e
™ G am Er em s W SR e ex M em W & S =

opera-
tion in
acres

Male labour (days)

- T I o G g S e S S T S A A T S S SR g Gk M R G D A A A

Family

Hired

1.5
95.2

8.0

Total

0.1
1.9

0.1

0.6

3.0
17.7

21.5

178.0

k.0

1.0
£9.8

4.0
67.5

38.3

732.0

L3

9.3

0.5

9.8

0.5

0.1

Casual

13.3
25449

400.0

3,253.0

21.0

5,002.1

Contrac- Total
tual

- 4860‘&
- 210.0
- 70.3
15.0 72.0
- 20.3
- 209.4
- 13.3
- 25‘]-09
- 400,0
- 3,253.0
- 21.0
- 6.5

15 .0 5,017.1

0.2
2.1

0.1
2.6
40

32,7

0.2
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Table 2.18 : Cost of Human and Bullock Labour for Groundnut in Vivare (1962-63)

@ e e @3 E W@ W G T o @ W W T @ @ oo - S e W E W W wm W @ W A S W T T G @ T W A G SR W W A A W ENGR G M R GE ME P G GE P &) GE D eu G OF P e G G AN am D G an We G Gy = eam S @ W= W

Area of Male labour (days) . Female labour (days) Bullock labour (days) Wages paid (Rs.)
opera~ ===== e m e — - E—E = e e e = e S e S e e o o e
Operation ° +tion in Family Hired Total Ave- Family Hired Total Ave- Owned Hired Total Ave- Casual Contrac- Total Ave-
acres . rage - . rage : : rage _ tual rage
: per per per per
acre acre acre acre
Plonghing 3-89 5-0 18-0 2300 107 - - - - 800 2800 3600 207 7705 - 7705 5-8
Harrowing 13.35 15.5 11l.5 27.0 2,0 - - - - 33.0 23,0 56.0 Lo2 55.0 - 55.0 bel
Cleaning 5.46 1.8 1.5 3.3 0.2 - - - - - - - - - 2.0 - 2.0 0.l
T orting.
menure o © 1.33 0.3 - 0.3 - - - - - 05 - 05 = 2.5 - 2.5 0.2
Spreading
manure 1033 ’ g.h .- o.[lr - - - -' - Ll - - - - - - -
Sowing 13.35 heb 4.0 845 0.6 5¢8 845 L1k.3 1.1 5.3 4.3 9¢5 0.7 36.3 - 36.3 2.7
Transporting ‘ '
fertilizers 8.51 0.9 - 0.9 0.1 - - - - - - - - - - - -
Spreading” -
fle)rtilizgrs" 8.51 2.5 - 2.5 002 405 501 9-6 007 - - . - - 503 - 503 00‘4-
Hoeing 13.35 11.0 7.0 18,0 1.3 - - - - 1he7 7.9 22,6 - 1.7 36.5 - 36.5 2.7
Weeding 13.35 1.3 - 1.3 0.1 29,5 70.0 99.5 745 - - - - 51.0 - 51.0 = 3.8
Harvestin ' " ] .
Grozn(sinutg 13.35 2.5 - 2.5 0.2 6.0 2.0 8.0 0-6 - - - - 23900 239 0 17 9
Harvesting
Substdi
b ‘ - 0 0.1
c;l.ogs ary 9019 . 9.5 - 9.5 0.7 5.0 2.0 7.0 005 2.3 - 2.3 002 2.0 2 )
Threshing
ghg idi
Gtrl'olsm = 9.19 6.0 - 6.0 Ouh 8.0 - 8.0 . 0.6 0.5 - 0.5 - - - |

---------------------------- 507.1 - 507.1 3800

- e = = ez @ = = o
a ap W= e & & o= -
- e @v @m en @» b o =
—------———-—----——------
- @3 W @a e B W & &
- e s E e = e e e Em s & s T & & - =



Table 2.19 : Cost of Human and Bullock Leabour for Groundmut in Waghode (1962-63)

opera=

acres

Hired

Total

77

-_---—---------—---------———-.-q—----------‘-—----'—--—----—-----------------------

sPloughing
Harrowing

Cleaning

Transporting
manure
Spreading
manure

Sowing

Transporting
fertilizers
Spreading
fertilizers

Hoeing

Weeding

Harvesting
Groundnut

Harvesting
the
Subsidiary
Crops

Threghihg :

the
Subsidiary

17.55
10.50

10,50
17455
17.55

17.55

17455

6.1
0.3

0.3

18.0

1.5

6.0

1.0

9.1
0.3

0.3
kb8

1.5

2.6
O3

1.0

, 51.0

6.0

2.5

10.5

15.8

199.0

11.0

12.0

13.1
0.3

16.8

250,0

17.0

14.5

0.7

1.0

14.2

1.0

0.8

5¢5

0.3

20,0

0.5

8.1

0.3

40,8

0.5

Casual Contrac- Total Ave-
tual : rage
per
acre
168,0 - 168.0 9.6
5945 - 5945 3ok
4.0 - 4.0 0.2
3103 - 3103 1.8
13 01" - 13 oll- 008
87.0 - 87.0 5.0
111.1 - 111.1 6.3
213 04 - 213 oll- 1202
1300 . - 13.0 OO7
1.3 - 1.3 0.1
702.0 - 702.0  40.0



Table 2.20 s

Cost of Human and Bullock Labour for Groundnut in Rozode (1962-63)
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egera—
tion in Family

acres

Hired Total

e G} T G5 o W e A S S S D D G e

Family

Hired

A A o S u e Sk D S A S S b i e S NSl WD WD e S

Owned

Hired

Casual

Contrac- Total
tual

- an e Wwp Wr e e A 4B EF @R SN W 4B @ S Gy SR A EN SF EE GE A S W A S SR WF W) G W AP W GE OB AN W AR W WP O ay es TR AP A R S W Sy Y EF A an S} A EF a8 SR 4 W= SN OB SN GF &) AN SR W @B M SR = op W

Ploughing
Harrowing
Cleaning
Transporting
manure
Spreading
manure
Sowing
Transporting
fertilizers

Spreading
fertilizers

Hoeing
Weeding

Harvesting
Groundnut

Harvesting
the
Subsidiary
Crops

Threshing
-the
Subsgidiary

22.54

22.54
72.95

6L.b4h

6h bk
72.95
72.95

72.95

10.0
27.8

1.6

7.0
72.8
11.0

2.0

20.5 46.8
10,0 18.0
10.5 20.5

- 1.6
4745 120.3
- 11.0
- 2.0
2.0 52.5
10.0 33.0

0.2
0.3
0.5

0.1
1.6

0,2

0.7

1.0
19.5

12,5

131.0

2.0

L6.5

32.8

322,0

1.0
66.0

k5.3

453.0

2.0

0.9

0.6

6.2

0.5

27.0

0.5

Total Ave-
rage
per
acre

274.0 3.8
326,0 4.5
26.0 Ouk
32.5 Ok
119.3 1.6
27.5 004
805-3 11‘0

30.0
106.3
318.3

2,174.8

- Li5.4
- 8"‘.0
- 29.3
- 157.0
- 18.8
- 101.5
- 30.0
- 106.3 .
- 318.'3
i, 2,174.8
- 5.0
- 29.0
- 3,499.4

03
1.4

Ou4
1.5
chok
29.8

0.l
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the three major operations, which required higher inputs of
male and bullock-labour. These three operations taken
together, accounted for more than half.of the average ﬁale and
bullock-labour inputs per acre. The hired male and bullock-
labour were largely reported for ploughing, which was carried
out by more than one pair of bullocks. Female-labour was
predominantly employed for two operations - weeding and harvest-
ing of groundnut. The female-labour inputs required fbr
harvesting the crop could not be measured in terms of days,

as these were employed on the basis of piece-wage rate. These
labourers were paid in cash according to the weight of the
pods plucked in the whole day. In 1962-63, the wage rate for
harvesting was between Rs.2 and Rs.2.50 per maund. It may be
seen from the tables that harvesting the crop was the most
costly operation, accounting for more than half of the average
lebour cost per acre. The tables reveal that the average per
acre cost of labour inputs was Rs.50.42 in Khirode; Rs;37.97
in Vivare; Rs.40.00 in Waghode; and Rs.47.97 in Rozode.

The data regarding the material inputs given to ground-
nut are presented in Tables 2.21 to 2.24. Like jower, ground=-
nut was generally not manured in these villages. .The cq;ti-
vators reported that manuring caused more of vegetative growth
in the plents and affected the yield advefsely. However, in
Khirode and Rozode, because of the poor soil, manure was
applied to the crop in small quantities. The average expendi-
ture on manure reported in these two villages was relatively

high - Rs.15.33 per acre in Khirode end Rs.lS.Oh.per acre in



Table 2.21

Farm-yard manure
(cart=loads)

Seeds s+ Groundnut-
(Maunds) seeds
Jowar

Tur

Fertiligzers: Sulphate
{Maunds)

Phosphate

Mixture

Purchased Total Average*

Owned

0.3

7.50
100,00

10.00

55.98
0.35

3.71

7.50
100,00

10.00

* Averages refer to the 1 .sown area (99,50 acres)

per acre

0.04
0,08

1.01

0.10

¢ Cost of Material Inputs for Groundnut in Khirode (1962-63)

Total
value
(RS.)

1,525.00

2,420.84
6,90
k63

95.00

1,081,00

104,00

Average*

expenditure

per acre
Rs.)

24.33
0.07
0.75
0.95

10,86

1.05

08



Table 2,22 : Cost of Material Inputs for Groundnut in Vivare (1962-63)

Owned Purchased

Total Average*

per acre

Total
Value
(RS-)

Average*

expenditure

per acre
{Rs.)

Farm-yard manure

{cart-loads)
Seeds H Grougdnut-
(Maunds) seeds
| h Jowar
Tur

Fertilizers: Phosphate
{Maunds)

k53

0.30

0.50

345

7.98
0.30
0.50

12,50

0.60

0.02
0.0k

0.94

* Averages refer to the sown area {(13.35 acres)

18



Table 2.23 : Cost of Material Inputs for Groundnut in Waghode (1962-63) '

Farm-yard manure
(cart-loads)

Seeds ¢ Groundnut-
(Maunds) seeds
B Jowar

Tur

Fertilizers: Sulphate
(Maunds) )

Phosphate

Mixture

3.02
0.8

0.55

Purchaged

7453

Q.5
2,00
10,00

2.00

Total

10.55
0.8
0.60
2,00

10,00

2.00

Average*®
per acre

s ey e W -

Average*

expenditure

per acre
(Rs.)

- wpy e = gy S e e ™ @ e WP @ w A W &

426,00

1.50

12,00
36.00
97.00

' 30,00

24,27
0.68

2,05

* Averages refer to the sown area (17.55 acres)

¢8



Table 2.24 ¢ Cost of Material Imputs for Groundnut in Rozode (1962-63)

Material

Farm-yard menure

(cart-loads)
Seeds H Gro(Pdnut-
(Maunds) see
' Jowar
Tur

Fertilizers: Sulphete
(Maunds)

Phosphate

Mixturé

Purchased Total

Owned

34.50
0.10

3.68

0.15

12,50
108,00

2,20

L2,65
0,10
3.83

12.50

108.00

2,20

Average*
per acre

0,05

0.17
l.48

0.03

1,316.00

1,727.00

2,13

76.50
90.00
1,219.50

34.00

Average*

expenditure

per acre
(Rs.)

- e S e = - uLs & @ W e N @ W Ly Wl W A SE W S WSRO Ay W SR R a8 e = aw
- o w» W en A% W o= e = -

T W™ M mSm e e @m mEm e @ e e o e w e M @ e ey e wn e un w B am e W m e e e e o e

* Averages refer to the sown area (72.95 acres)

€8
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Rozode. In Vivare the average per acre cost of manure was
very low - Bs.2.25. 1In Waghode, the cultivators did not report
manuring of this crop. In the case of groundnut, the cost of
seed inputs was the highest of all, accounting for about 25 to
30 per cent of the total variable cost. It may be seen from
the tables that the average cost of groundnut seeds alone,
was Rs.23 to Rs.25 per acre, In the case of most of the
cultivators, however, groundnut seeds were home-preserved. The
average per acre cost on fertilizers was relatively high in
‘Khirode and Rozode - Rs.12.86 and Rs.18.42 per acre respec-
tively. In Vivare and Waghode, it was between Rs.8 and Rs.l10
per acre. In all the villages, phosphate was widely applied
to this crop than any other type of fertilizer. The total
average cost of all the material inputs was Rs.53.34 per acre
in Khirode; Rs,35.37 per acre in Vivare; Rs,34.33 per acre in
Waghode; and Rs.6l.21 per acre in Rozode.

‘ The total variable cost of the crop was Rs.103.76 per
acre in Khirode; Rs.73.3h per acre in Vivare; Rs.74.33 per
acre in Waghode, and Rs.109.18 per acre in Rozode. It may be
noted that the per acre varisble cost of groundnut was quite
high in comparison with that of the other dry crops. This
was largely because of its seed inputs and lebeur requirement,
The largest call on the labour supply was at harvest time,
when every cultivator was after collecting his produce within
the shortest period, so that it should not be ruined by rains.

Banana :- Banana is the most important cash-crop in

the two irrigated villages. As pointed out egrlier, banana
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is a crop of one and half years. However, it occupies the
land practically for two years as even after harvesting; the
rhizomes are kept in the fields to get suckers for transplanta-
tion. Banana in the first year of its plantation is loéally
known as 'Nawati' banana, and that in the second year of its
plantatioﬁ, as 'Junar' banena. In a year, therefore, we get
two ereas under banana: (1) the area under 'Neawati' banana;
and (2) the area under 'Junar' banana.t In'l962-6§, the areg
reported under the 'Nawéti' bénana was 32.33 acres in Waghode,
and 25.41 acres in Rozode. The area reported under the
YJunar' banana, on the other hand, was 41.33 acres in Waghode
énd 29;77 acres in Rozode. The number of cultivators report- -
ing the areas under the 'Junar' benana was ten in Waghode and
nine in Rozode. Here, ohly the areas under the 'Junar'
banana, sbout which all the data could be collected, are
considered. In the case of the "Nawati'! banana, the déta were
incomplete as its operations in ﬁhe secénd year could not be
covered in the year of investigation. |

The data of human and bullock-labour inputs givén to:
tJunar' banana are presented in Tables 2.25 and 2.,26. It may
Se seeﬁ from these tables that the per acre inputs of male-
labour, both family and hired, were as high as 132.34 days '
in Waghode and 124.33 days in Rozode. Besides this, there

1 Henceforward, the term 'Nawati' banana is used to,

denote the banana planted in the current year and to be
harvested in the next year, and 'Junar' banana isdusedb:o
denote the banana planted in the .previous year an to be

"* harvested in the current year.
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Teble 2.25 : Cost of Humen end Bullock Labour for Banana in Waghode (1962-63),

Area of Male labour (days) . . Female labour (days) Bullock labour (days) Wages paid (Rs.)

Operation -'-"-—-----‘---------,-’--"---- - . D T G D e WD T e S N R A o Gl S o D W e dab D Dy S SR S D D W - - S T S an e e A e e —-—--—-—------—-———u——---_---—'---
Operation in acres Family Hired Total Avew : Family Hired Total Ave= Owned Hired Total Ave- Casual Contrac- Total Ave-
. , rage . rage 4 rage . tual rage
per - per per per
acre acre acre acre
Ploughing 41.23 200.0 118.,5 318.5 7.7 - - - - 251,90 .223.0 47440 11.5 702.5 - 702.5 17,0
Harrowing L1.23 100.8 17.0 117.8 2.9__’ - - - - 185.5 50.0 235.5 5.7 91.0 - 91.0 262
Cleaning 7.00 - - - - 1.0 20,0 21,0 0.5 - - - - 20,0 - é0.0 0.5
Transporting .
malmre u.23 61.5 3.0 6l|-05 1.6 - - - - 75 05 600 8105 2.0 ) 21.9 - 21.0 0.5
Spreading :
manure Iq,l.23 - 3.0 300 001 : - 600 6.0 0.1 - - - - 1005 51200 522.5 12.7
Furrowing 41,23 7h.5 28.0 - 10245 2.5: - - - - 46,0 22.5 68.0 1,6 112.0 - 112.0 2.7
Plenting 41.23 29.0  96.0 125,0 3.0. 22,0  203.0  225.0 5.5 - - - - §17.0 - 417.0 10,1
‘ i
Re-planting 41.23 25.0 5.0 30.0 0.7 11.0 39.0 50.0 1.2 - - - - 49.0 - L9.0 . 1,2
Hoeing lfloZB 11200 31|-00 | 1‘!-6.0 3.5: - - - - 22"».0 68.0 292.0 7.1 218.0 - : 218.0 5.3
Tr rtin ; . . o
fe:;ljs_{gzersg u.23 19.5 1.8 21.3 0.5:.. N - 0.5 0.5 - 26.6 301 29.8 007 1100 - ll.o 003
Spreadi 3
Tertilizers  hl.23 1.0 9.0 10,0 0.2 16.0 143.5 1595 3.9 - - - - 141.0 = 151.0 3.4
Weeding l'_l.23 - - - - | 108.0 ' 578.0 686.0 16.6 - - - - 321‘"3 - 321"‘3 7.9
Repairing : ' X , .
Repelring .23 - } ) . - - - - - - - - ,=0.0 1,140.0 1,140.0 . 27.6
Pruning 41,23 65.0 18,0 83.0 2.0 =~ - - - - - - - 23.0 - 29:0 0.7
| _ - - - - - - - - 1,114.0 1,114.0 27.0
Earthingeup 4).23 - = , - : = - 225,0 - 225 o 5.5
Watering 41.23  4,285.0 150.0 4,435.0 107.6 - - - - - - - - . : oM . Je
Transporting : | ' - - - - - - - 3,245.0 3,245.0 78.7
bunches 11.23 - - - - - - ' . -
--------------------- . 28,6 2,371.3 6 011.0 8 3_82-3 203.3
Total 41.23 L,973.3 483.3 5,456.6 132.3 158.0 990,0 1,148.0 27.8 808,6 372.6 1,180.8 ’ ) ’ e

- o e o -
---------
- - e wm W as W= & =
-----———--—------—---—----ﬁ--- - -
- e
- e e mr e e e EGW S e Em 4B Sm m = & @& =



Table 2.26 ¢ Cévst'iof Human and Bullock Labour for Banana-'?_in Rozode ( 1962-63)

pbs o M flﬁ_}fb“r (days) ' Female lsbour (days) Bullosk lmbour (daye) - Wages paid (Rs.)
peration  Wenin Family | Rired Toval hres Famlly | Hired  ovel Aves omed  Fired  Towal Ave. Gaseal ~Gombrass Toral B

acres . rage .- ‘ . rage rage tual .. ra

per K per per . pel
acre ’ acre acre . ac:

Ploughing 29.77  136.0 73.0 209.0 7.0 ; = - - - 188.0 ﬁoo.o 288.,0 9.7  265.0 = 2650
Harrowing 29,77 5945 = 59.5 2.0 * - - - - 119.0 - 119.0 kO - - -
Cleaning 3.20 - 2.0 2.0 0. - - - - - i, - - 3.0 - 3.0
Transporting - .
mnre 29.77 163 '0 59.0 22200 705 . - - . - - 31200 11]—.0 326.0 lloo 86.5 - 86.5
Spreading - , .
manure - 29.77 21.0 22,0 43.0 1ok = 4O 61.0 65,0 2.2 - - - - 161.3 - 161.3
FurrOWing 29077 38.0 900 ‘4—700 1,06 :" - - - 32.0 ‘ 6.0 3800 103 3305 " . 33'5
Planting 29,77 13.0  24.0 37.0 1.2 - 30,0 30,0 1.0 = - - - 5625 =4 . 562.5
Re-planting  29.77 14,0 3.0 17.0 0.6 - 8.0 8.0 0.3 - - - - 17.0  65.5 82,5
Hoeing 29.77 199.0 - 199.0 6.7 - - - - 398.0 - 398.0 13,k - - -
Trensporting | . _ : ((
fertilizers 29077 1005 - 1005 00’1- 1305 - 13 05 005 - - - - - - - ‘-‘_
Spreading : : B
fertilizers 29,77 41.0 8.0 49,0 1.6 52,0 - 152.0 204 .0 6.9 - - - - 159.6 = 159.6
Weeding 29.77 2.0 - 2.0 0.1 15 .0 208.0 223 .0 705 - - - - 186.5 9100 ' 27705
Repairing - o 1
water beds 29.77 - - - - - - - - - - - - - 895.0  895.0 °
Pruning 29.77 28.5 16.0 Li.5 1.5 39.0 104.0 143.0 k.8 - - - - -123.5 - 123.5
Earthing-up  29.77 LO - 4O 0l -, - - - - - - - - 1,056.0 1,056.0
Watering 29,77 2,184.0 572.0  2,756.0 92.6 = - - - - - - - 675.0 = 675.0
Transporting _
bunches 2977 - - - - - - - - - = = - .- 2,515.0 2,515.0

Total 29.77 2,913.5 788.0  3,701.5 124. 3 '123. 5'  563.0  686.5  23.1 1,049.0 120.0 1,169.0  39.3 2,273k h,62205 6,895.9



88

was the contribution of the contractual labour also. Th;"
number of days put in by this type of labour was not avail;ble.
.The contractual labour was engaged largely for some speéific '
operations like spreading manure, preparing water-beds aﬁd‘ :
earthing-up. The hired casual labour was largely used fof
ploughing, planting, harrowing and watering. The major 5pera_
tion which required the largest male-labour inputs was of't
watering - 107.57 days per acre in Waghode and 92.57 dayéfper-
acre in Rozode., The labour input for this operation was so |
high that it accounted for more than three-fourths of the
average male-labour inputs per acre, The other operations
were minor, requiring comparatively smell inputs of male- *
labour. In the case of this crop the inputs of female-;abéur'
were very low in comparison with that of male-labour. It was
27.84 days per acre in Waghode and 23.06 days per acre in -
Rozode. Weeding was the only major operation carried éut .
exclusively by the female-labour. The other important opera-
tions where the female-labour was largely employed were spyéad-
ing menure end fertilizers and plenting. Of the total female-
lgbour used for the crop, more than three-fourths was hired._
The average bullock-labour inputs reported for this crop wgre
also low ~ 28.6k days per acre in Waghode and 39.27 days per,
acre in Rozode, This was largely because in both the_villages
the crop was irrigated exclusively by pumping sets operated :
on oil engines. The major operations for which hlgh proportlon
of bullock-labour was required were ploughing, harrow1ng,

transport of mgnure end hoeing. The cultivators growing bapana
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generally owned a pair of bullocks and so the contribution of -
the hired bullock-labour was largely limited to ploughing
which necessarily required more than one pair. It may be seen
from the tables that the average per acre cost of labour
inputs was Rs.203.30 in Waghode and Rs.231.64 in Rozode, 4
large proportion of this was on account of the contractual
labour. The payments made to the contractual lsbour were éo
high that these accounted for about three=fourths of the

- average cost per acre.

In Tables 2.27 and 2.28 are given all the material
inputs applied to the crop. - Manure, fertilizers, fuel and
lubricating oils required for pumping sets were the major
matefial inputs required for this crop. As pointed out earlier,
the crop was heavily manured in both the villages. In Waghode,
the average per acre input of manure applied was as high as
32.38 cart-loads. In Rozode it was slightly low - 28.05 cart-
loads per acre, The average cost of manure applied was
Rs.379.83 per acre in Waghode and Rs.423.98 per acre in
Rozode. In Rozode the cost of manure was high because of its
high prices there. Besides manure, fertilizers were also
heavily applied to the crop. The average cost of fertilizers
was also considerably high - Rs.274.11 per acre in Waghode and
Rs.294,51 per acre in Rozode. The average cost of fuel and
lubricating oils required for oil engine pumping sets used to
irrigate the crop was still high - Rs.546.69 per acre in
Waghode and Rs.,488.56 per acre in Rozode. The total average

cost of all the material inputs applied to the crop was as



Table 2,27 : Cost of Material Inputs for Banasna in Waghode (1962-63)

Quantity of material used Total Average*

--------- e 0 e e e e i 0 value = expendi-

Material Owned Purchased Total Average* ture per

_ per acre acre
(RSO) (RSQ)
Farm-yard manure 245,00 1,080.00 1,325.00 32.14 15,660,00 379.82
(cart-loads)

Croms 3 Planting 38,000 32,500 70,500 1,710 ° 2,908.00 70.53
umber _

Re~planting by550 5,900 10,450 253 450,00 10,91
Fertilizerss Sulphate - 379.00 379.00 9.19 7,377.00 178,92
(Maunds) = :

‘ Phosphate - 6,00 6.00 0.15 168,00 4,07
Urea - 56,00 56.00 1.36 912,00 22,12
Mixture - 138,00 138,00 3.35 2,220,00 53 .84
Groundnut - :
cakes - 56.00 56.00 1.36 625,00 ° 15.16
Fuel and lubricants - - - , - 22,540,00 546.69
Total - - - - 52,860,00 1,282.07

% Averages refer to the planted area (41.23 acres)

%% Fuel includes ¢ Gallons Value in Rs.
Crude oil 10,060 15,590,00
Lubricants include: '
. Mobil oil 1,986 ‘ 6,950,00

06



Table 2.28 3 Cost of Material Inputs for Banana in Rozode (1962-63)

Total Average *

---------------------------------------- value expenditure

Material Owned Purchased Total Average* per acre

. per acre (Rs.) (Rs.)

Farm-yard manure 313,00 522,00 835,00 28,05 12,622,00 423,97

-(cart-loads) '

%roms ) ¢ Planting 38,750 15,500 54,250 1,822 2,150.00 72422

Number .

, Re-planting 8,400 4,500 12,900 433 504 .00 16.93

Fertilizers: Sulphate - 180,00 180,00 6,05  3,670,00 123.28
(Meunds

Phospha‘be - 5‘0-.00 5‘!-.00 1.81 61’-}.00 20062

Urea - 44,00 44,00 1.48 694.00 23.31

Groundnut- A :

cekes - 190,00 190,00 6.38  2,365.00  79.kk

Fuels and lubricant g - - - - 14,585,00 489,91

Total - - - - 38,589,00 1,296.20

%  Avereages refer to the planted area (29,77 acres)
*% Fuel includes : Gallons Value in Rs.

Crude oil 6,400 9,631,.00

Kerosene oil 695 1,599.00
Lubricants include: '

Mobil oil 983 3,355.,00

16
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i

high as Rs.1,282.07 per acre in Waghode and Bs.1,296,20 per
acre in Rozode. More than three-fourths of this cost was
incurred on manure, fertilizers and irrigation.

Thus, banana was the most expensive crop. Its total
vaeriable cost was Rs.1,485.37 per acre in Waghode and
Rs.1,527.84 per acre in Rozode. More than half of this cost
was on account of manuriel and fertilizer inputs. The cost
of irrigation was also considerably high - more than one-third

of the total variable cost per acre,

2.3. Relative Profitability of Crops

Given the physical and technical factors which influence
and condition the cropping, the cultivator'is required to
adjust his crop-pattern over the rotational period in such a
way that he gets stable maximum income over years. With this
objective in view, he selects different crops and their
rotations over a period. In making such a choicg of crops
he is guided more by the relative profitability of different
crops. He considers only the gross-profit or gross margin
(gross output - variable costs = gross margin) of each crop.
The costs on the fixed factors like bullocks, implements, and
femily labour etc. cannot be varied in the short run whatever
be the crop-combinétion. Rent or revenue payments are also
fixed for each type of land irrespective of the;props to be
grown. Therefore, a combination of crops whicﬁ.gives maximum
gross margin after meeting the variable costs, will also give
the maximum farm income. The costs on fixed factors are

incurred for the farm as a whole and the cultivator may



93

choos§ a combination of crops which makes for the intensive
utilization of these factors. The imputation of fixed costs
to crops, therefore, would unnecessarily inflate the costs
and give a distorted picture of relative profitability - quite
different from the one which influences the allocative deci=-
sions. We have, therefore, calculated gross margin of each
crop, deducting only the variable costs from the gross output.
The cultivator is primarily concerned with such margin and
takes decisions regarding allocation of land for different
crops mainly on it,

In Tebles 2,29 to 2.32 are presented relative profita-
bility of the major crops grown in the villages. It may be
seen from Tables 2.29 and 2.30, that in the two dry villages,
cotton was the most profitable crop. However, there was a
marked difference in the gross profits received from the
crops in the two villages. In Vivare it was considerably
higher than that in Khirode. This was mainly because of the
difference in the type of land available in the two villages,
leading to the difference in the average per acre yieid of
cotton. In Vivare, the land was predominantly of deep-black
soil, most suited to cotton. The average per acre yield of
cotton, therefore, was comparatively high (5.95 mds. per acre)
in this village. In Khirode, on the other hand, the light
and medium-black lands were predominant and hence the average
per acre yield of cotton was comparatively low (4.02 mds.
per acre). Groundnut was the next profitable crop in

Khirode, while in Vivere, it occupied the third place. Because
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Table 2.29 : Relative Profitability of the Major Crops Grown
in Khirode

Jowar Cotton G dny
(RSc) (RSo ro:? nub
Total value of the gross
yield per acre . 143.51 210.80 223 .42
Variable costs per acre:
Hired labour (human
and bullock) 28434 31.77 50442
Farmyard manure 1.23 21.50 15.33
Seeds 647 4,90 25,15
Fertilizers 6.57 11.15 12,86
Total variable costs per acre 42,61 69.32 103.76
Gross margin per acre 100,90 141.48 119,66

Table 2,30 : Relative Profitability of the Major Crops Grown

in Vivare
---------------- Eo;a; - Eegt;n- ) ar;u;d;u; )
(Rs.) (Rs.) (Rs.)
Total value of the gross . 159.68
yield per acre 179,60 294.92 59
Variable costs per acre:
Hired labour (human
and bullock) 26,73 32,43 37.97
Farmyard manure 3.34 33.48 2.25
Seeds 4016 4057 2#062
Fertilizers _ 3.41 8.51 8050
Total varieble costs per acre 37.64 78.99 7334
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Table 2,31 : Relative Profitability of the Mai C
in Waghode 7 Jor Brops Grown

Jowar Cotton Groundnut Banans

_ (Rs.) (Es.) (Bs.) (Rs,)
Totel value of the gross  1er og exm o on
yield per acre gross 166.86 260.29 182.23 2,735.85
Variable costs per acre: o
Hired labour (humen
and bullock) 31.15 35.36 40,00 203,30
Farmyard manure L.29 3.25 - 379.83
Seeds 4,05 7.23 ° 25 <0l 81.14.‘1.
Fertilizers 6. 50 7085 9.29 27‘?0].1
Irrigation - - - 546,69

M| s W E Em m E @® ® S @ @ @ W e T o W @ W W S S S S e o em M o e wm we

- e @ a» S a3 Em Em W@ A W M @ S 4 S T W W B B S WS T S S ew em em W o e &

- e a e EF W W A I S A S W) B AP aE AT B A S SR S B & S ap = en ek e e o W

Table 2,32 : Relative Profitability of the Major Crops Grown

in Rozode
""""""""" Jowar Cotton Groundnut Banana
(Rs.) (Rs.) (Rs.) (Rs.)
Total value of the gross .
yield por acre 170.91 249.33 208.88 2,71k.51
Variable costs per acre:
Hired labour (human
and bullock) 23.24  34.90 47.97 231,64
Farmyard manure 3.73 32,47  18.0h  423.98
Seeds 4oT75 5.46 24,75 89.15
Fertilizers 7.23 8.31 18.42 294,51
Irrigation - - - 488,56
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of the deep-black land, not suited to groundnut, its averagé
yield per acre was considerably low (5.27 mds. per acre) in
Vivare. In this village, therefore, the gross profit from
groundnut was lower than that of Jjowar even, which claimed the
second place. In Khirode, jowar occupied the third place, its
gross profit being slightly lower then that of groundnut, The
average per acre gross profit of groundnut was lower because
of its high cost of cultivation.

In the two irrigated villages, banana was the most
remunerative crop., (See Tables 2,31 and 2.32.) As stated
earlier, this crop occupied the land practically for two years.
The per acre gross profit of this crop was R$.1,250.h8 in
Waghode and Rs.1,186.67 in Rozode. This means, its gross
profit per year was Rs.625.24 in Waghode and Rs.593.34 in
Rozode. Cotton occupied the second position in both the
villages, though its gross profit per acre was considerably
lower than that of banana. Between the two villages, the
gross profit from cotton was higher in Waghode than in Roszode.
This might be due to the difference in the quality of land
availsble in the two villages. In Rozode the land was rela-
tively poor in quelity than that in Waghode. The average
per acre yield of cotton was, therefore, lower in Rozode
(11.73 mds. per acre) then in Waghode {12.07 mds. per acre).
Jowar was third in line in both the irrigated villages. The
gross margin in its case was Rs.120.87 per acre in Waghode
and Rs.131.96 per acre in Rozode. Of the major crops grown

in these two villages, groundnut was the least profitable.
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This was lergely because of the type of lend and irrigation
available in both the villages. It was partly due to the high

cost of cultivation also.

2.4. Relative Profitability and Rotation-Plen

The relative profitability of the major crops presented
in Tables 2.29 to 2.32 are calculsted on the basis of the prices
prevailing in the year of investigation (1962-63). The culti-
vator, however, generally does not base his crop-decisions on
the relative profitability of different crops seen in a short
term of a year or two. He takes a long term view. In formulat-
ing his rotation-plan or the cropping progremme he is guided
more by the relative profitability of different crops, observed
for d fairly long period of five to ten years or even more, It
is, in fact, a continuous process--the cultivator formulating
and re-formulating his rotetion-plan, according to the changes
in the relative profitability of crops observed from time to
time. He considers the yearly variations in prices and their
effects on the relative profitability of crops for a long period
and when he feels assured of the continuity of the change in
prices or the stabilization of prices on a different level,
only then does he think of re-casting his entire rotation-plan,
Even the work of re-casting the plan is done gradually and
very cautiously. The changes are first made, only on the
marginal areas, on an experimental basis and only when he feels
assured that higher benefits do accrue from the changes
introduced in cropping, he tries to incorporate those changes

in the rotation-plan, During the period of experimentation,
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as he finds that the new changes in cropping are profitable,
.he has elso checked the resource requirements of those changes
and his ability to meet them.

In the present study, however, the data as regards rela-
tive profitability of crops for such a long period could not be
presented. It was not possible to collect such data for a
long-term in one year of investigation. However, the data
about prices prevailing in the period of fourteen years, preced-
ing the survey year (1962+63) were collected. The price data
are presented in Table 2.,33. From these price data one can
have a broad idea about the relative profitability of different
crops in the long period of fourteen years. It may be seen
from the Table that the prices of all the major crops have
gone up over the period of fourteen years. In between the
period there are ups and downs, but the general trend is
towards incresse. The cost of cultivation of all the crops
has also incressed in the period. In this long period, there-
fore, there appears to be no major change in the relative
profitability of different crops in the four villages. The
cultivators reported that in this period of fourteen to fifteen
years, cotton was the most profitable crop in the dry villages.
Next to cotton were groundnut and jowar. Jowar was the least
profitable crop in the dry villages. In the irrigated villages
benena was the most remunerative crop. Next in rank was cotton
but its profitability was fer lower than that of banana. Jowar
was the third in 1ine.in both the irrigeted villeges. While
formulating the rotation-plan the cultivator has this relative
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profitability of different crops in his mind, observed for a
fairly long period.

Table 2.33 : Average Annual Price Per Maund of the Major Crops

Year J owar uneinned Groundnut Banana*
________SR?'.-)”._-_%I.’:s:)___“-in..)---_(Rs.)'
1950 5.50 24,50 22,25 6450
1951 6.75 35.03 24,73 5.75
1952 6445 26,56 17.35 5.18
1953 5.85 22,50 ' 17.58 6.30
1954 6.25 31.29 18,78 5,90
1955 6.75  22.75 13.35 5,50
1956 13.46 27.39 17.38 6.25
1957 12,48 32.89 19.94 8.00
1958 11.10 32,96 19.15 7.25
1959 12,73 29,20 21,64 6.50
1960 14,12 33.87 25,14 8.25
1961 13,12 37.21 30.43 19.00
1962 15,00 31.30 29.57 10,50
1963 113.89 35.11 31,67 8.89

Sources : 1) Annual Reports of the Agricultural Produce Market
- - Committee, Jalgaon.

%2) Annual Reports of the Raver Teluka Co-operative
Fruit Sale Society, Waghode.
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Summery .

Jowar, cotton and groundnut were the three major dry
crops grown in the four villagesf In the two irrigated villages,
besides these three crops, banana was the major irrigated crop.
The cultivation practices of these crops may be divided into
two parts: (1) preparatory tillage; and (2) tillage of the
crop. The preparatory tillage was more or less the same for
all the crops, The tillage of the crop, however, differed
from crop to crop. The requirements of each crop were different
and so its tillage. Therefore, the variable costs also |
differed from crop to c¢rop. In the dry villages, groundnut
was the costliest crop,‘followed by cotton and jowar. Jowar
was the cheapest crop in aell the villages. In the irrigated
villages, benena was the most expensive crop. The pesition of
the other crops was the same as in the dry villages. .

The cultivator selects different crops and their rotations
in such a way thet he gets the stéble meximum income over a
period. In making such selection he considers the relative
profitability of different cfops observed for a fairly long
period. In this regard it was seen that in the dry villages,
cotton was the most profitable crop; second was groundnut; and
third, jowar. In the irrigated villeges, banena was the most
paying crop. The gross profit from the other dry crops was

more or less in the same order as in the dry villages.
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CHAPTER IIT
THE CROP-PATTERN

The aggregate crop-pattern is the sum-total §f the crop-
patterns of individual cultivators, The crop-patterns of
individual cultivators are mainly based on the accepted crop-
‘rotations according to which they grow their crops every yvear,

- The individual crop-patterns, therefore, may or may not change
from year to year depending on the crop-rotations accepted and
the area allotment to different crops in the rotations. In the
case of most of the cultivators, however, the crop-patterns do
change from year to year. The changes and shifts in the

" individual ceses which add up to make the aggregate crop-ﬁattern,
may or may not bring about a visible change at the aggregate
level, The additions and subtractions of the area changes of
individual cultivators may cancel out in the aggregation and the
crop~pattern at the aggregate level may remain almost the same,
An unchanging esggregete crop-pattern, therefore, does not
necessarily mean that there are no changes in the crop-patterns
of individusl cultivators. In most of the cases, however, the
aggregate crop-pattern also changes from year to year.

In this chapter, the aggregate crop-pattern of the sample
. cultivators in each of the four villages, is presented, showing
. yearly variations in the areas under different crops grown in
the four years. These variations in the aggregate areas have

been further analysed to bring out the impact of the crop-rotations
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practised by the sample cultivators. The variations caused by

the different types of crop-rotations are shown séparately. These
are added hp to see to what extent the rotational practices gre
responsible for the varistions in the erea under different crops.,
In the following, the crop-pattern of the sample cultivators in
the dry villages is first considered, and then that of the sample '
cultivators in the irrigated villages.

3.1. Crop-Pattern of the Sample Cultivators
in the Dry Villages

The aggregate crop-patterns of the sample cultivators in
the two dry villages--Khirode and Vivare--for the period of four
years are presented in Tables 3.1 and 3.2, The total net
cropped area of the sample cultivators in the two villages, varied
from year to year during the four year period. In Khirode, it
varied between 273.85 acres in 1960-61 and 292.50 acres in 1962-63.
In Vivare also, it varied from 233.00 acres in 1963-64 to 245.26
acres in the other three years. These variations in the net
cropped area were due to leasing-in and leasing-out, and purchase
and sale of land by the sample cultivators during the period. In
Tables 3.3 and 3.4 are given the area of such land cultivated by
the sample cultivators. The data regarding the crops grown on
such land during all the four years of study could not be
collected. In the case of the leased-in and purchased land, the
crops grown during the years preceding the lease or purchase
were not known. Similar was the case with the land leased~-out

or sold during the period of four years. However, the total area

of such land was not large in either of the villages. It varied



Table 3.1 : Cropping Pattern Followed by the Selected Cultivators in Khirode in the
Four-Year Period (1960-61 to 1963-64)

1960-61 1961-62 1962-63 1963-64
Crop Area Percen- Area Percen- Area Percen- Area  Percen-
in tage to in tage to in tage to in tage to

acres total acres total acres total acres total

area , area ares arega
Jowar : 93.96 34.31 77.97 27.90 97.48  33.33 78.51  27.63
Cotton 90.19 32.93 73.96 26.46 87.91 30,05 81.81 28,78
Groundnut 82.26 30,04 120,56 43.14  99.50 34,02 108.66 38.23
Bajara boks5 1.62 Lok5 1.59 6.68 2.28 Loh5 1.57
Wheat 1.63 0.60 1.63 0.58 - b - 3.40  1.20
Peddy 0.93 0434 0.93 0.33 0.93 0.32 0.93 0.33

Mug 0.3 0.16 - - - - - -

Udid - - - - - - 2,43 0.86
Chillies - - - - - - . 0,33 0.12
'Nawati' banana - - - - - - 3,65 1.28
ovel met eropped 593,85 100,00  279.50 100,00 292,50 100,00 284,17 100,00
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Table 3.2 : Cropping Pattern Followed by the Selected Cultivators in Vivare in the .
Four-Year Period (1960-61 to 1963-64)

1960-61 1961-62 1962-63 1963-64
Cr Area Percen- Area Percen- Area Percen- Area Percenw
OP in tege to in tage to in tage to in tage to
acres total acres  total acres total acres: total
area area area area
Jowar 74,62 29.81  77.30 30,96 68,26 27.14  72.80 30.87
Cotton 119.65 47.80 119.46 47.86  119.07  47.34  97.65 L1.42
GrOundnuto 15025 6.09 12.69 5008 15-96 6.35 1ll'oll’ll- 6;12
Bajara . 1.00 0.40 - - - - - -
Wheat 34,24 13.68 33,06 13.24 41,37 16.45 42,40 17.98
Paddy - - 1000 Oollvo 1000 0.’4-0 -.. -
Mug 3.80 1,52 440 1,76 5.73 2.28 2,80 1.19
Chillies 0.10 0.04 0.10 0.04 0.10 0.04 - -
'Nawati' banana ' 1,65 0.66 - - - - 5.71 2,42
'"Junar' ‘banana - - 1,65 0.66 - - - -
aial gross cropped 250,31 100,00 . 249.66 100,00 251,49 100.00 235.80 100,00
232:1 double cropped ; . 2.06 L. L0 1,79 6.23  2.54 2,80 1.20
Total net cropped ;5,26 100.00 245,26 100.00- 245.26 100.00 233,00 100.00

- e MM an @ " e W@ W W r @ W W@ wm W e e e e d @ e E En WM R s ee ms W MR AR e m e o W W AT o ew =
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Table 3.3 : Total Area Under Cultivation of the Same C
_ in Khirode for All the Four Years (1928-611%21132332“

- e e & o= S e S S o W e e = s as
- em " o & W 0 W W w
& = e W o

Total net cropped area 273.85 279.50 292,50 284.17
Of which: ‘ _ | '
Leased-in 1,18 6.83 19.83 15.90
Purchased - - - Le8l
Leased-cut - - 1.08 5.33

Sold - - - 2.80

Total area under cultivation
of the same cultivators for 263.46 263.46 263.46 263.46
all the four years .

Table 3.4 ¢ Total Area Under Cultivation of the Same Cultivators
in Vivare for All the Four Years (1960-61 to 1963-64)

-y e S G S e TG e S Wy G e e = b i b b ) g e e

Total net cropped srea 245,26 245,26 245.26 233.00
Of which :
Given in exchange - - - 1.50
Taken in exchange - - - 1,45
Leased-out - - - 5.78
Sold - - - 6.43

Total area under cultivation
of the seme cultivators for 231.55 231.55 231,55 231.55

all the four years
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between 1.18 and 20,91 acres in Khirode and between 1.45 and
13.71 acres in Vivare., For convénience, this area has been
excluded from tpe total net cropped area reported in each year;
and only the totel area which was under cultivation of the
sample cultivatorg for the entire period of the fodr'years is
considered for. further analysis. The transactions of sale and
purchase, and leasing=-in and leasing-out of land are, no doubt,
important factors which affect the crop-pattern on the individual
holding, but we will deal with these at a later stage.

The total net cultivated area which was under the cultiva-
tion of the same cultivators for all the four years, wﬁs-263.h6
acres in Khirode and 231,55 acres in Vivare. The crop-pattern
followed on this land by the sample cultivators in the two
villages, is presented in Tables 3.5 and 3.6. The year to year
fluctuations of the areas under different crops'in the two
villages are shown in Graphs 3.l and 3.,2. As pointed out earlier,
in both the dry villages, jowar, groundnut and cotton were the
three major crops occupying more than three~fourths of the total
cultivated land every year. In the graphs, therefore, the
movements of the areas under these three crops only are depicted.
The Graph 3.1l clearly reveals that in Khirode there was an
inverse relationship between the area of groundnut dn one side
and the areas of cotten and jowar on the other. Thus, whenever
the area under groundnut went up the areas of jowar and cotton
declined end vice versa. The areas under cotton and jowar,

however, moved in the same direction every year. There was &

direct relationship between these two crops. When there was



Cropping Pattern Followed by the Cultivators in Khirode, on the Area which

Table 3.5 ¢
—  was under Their Possession for All the Four Years (1960-61 to 1963-64)

1960-61 1961-62 1962-63 1963-64
Grop Area Percen- Area Percen- Area Percen- Area Percen-
in tage to in tage to in tage to in tage to
acres total acres total acres total acres total
area area area area
Jowar 90.46 34.34 70.63 26,81 83.08 31.53 73.11 27.75
Cotton 87.28 33.13 70.91 26,92 83.4L0 31.66 72.88 27,66
Groundnut 78.28 29.71  114.91 43.61 89.37 33.92 104.71 '39.74
Bajara Lol5 1.69 Led5 1.69 6.68 2.5k Loks 1.69
Wheat 1.63 0.62 1.63 0,62 - - 3.40 1.29
Paddy 0.93 0.35 0.93 0.35 0.93 0.35 0.93 0.35
Mug 043 0.16 - - - - - -
Chillies - - - - - - 0.33 0.13
'*Nawati! banana - - - - - - 3.65 1.39
Toval met cropped 563 46 100,00  263.46 100,00  263.46 100,00 263.46 100,00

- . = . -
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Table 206 :

Cropping Pattern Followed by the Cultivators in Vivare on the Aresa which

was under Their Possession for All the Four Years (1960-61 to 1963-64)

tage to

aresg

1963 -64
Area  Percen-
in tage to
acres total

area

72.54
117.66
7.19
33.06
1.00
L.4O
0,10

64,21  27.00
118.20 49,72

15,96 6.71
32,58 13.70
1.00 0.42
273 2.41
.10 0.04

2.80 1.19
5.18 2,21
234.35 100,00
2,80 1,21

1960-61
Area  Percen-
Crop in tage to
acres total
area
Jowar 64,56 27.29
Cotton 118.15 49,93
Groundnut 14.80 6.26
Bajara 1.00 0.42
Wheat 34.19 1445
Paddy - -
Chillies 0.10 0.04
tNawati' banana - -
Total gross cropped
aren = pped  236.60 100,00
Total doub
a:ea ouble cropped 5.05 2,18
Total net
ares cropped 541 .55 100.00

- -
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sn increase in the area under jowar, the area under cotton algc
rose; and when the area under jower fell, the area under cotton
also decreased. The proportion of increase or decrease in the
areas of both the crops, however, were different. (See Graph 3.1.)
In Vivare, the relations between the different major Crops were
not so distinctly seen. In this village, the areas under the
three major crops moved on three different levels and were related
to one another, though their relationship was rather complicated
and not as direct as noticed in the case of Khirode. Thus, in
1961-62, the area under jowar increased mainly at the cost of
groundnut, In 1962-63, the area under groundnut went up, causing
a fall in the area under jowar. The Qrea'under cotton remained
almost constent in this year. In 1963-64, however, the area
under jowar went up mainly at the cost of cotton, which lost
considerable of its area. The variations in the areas under

different crops were thus inter-related in both the villagés.

3.2. Area Under Crop-Rotations

The relationships between the differenﬁ crops depicted in
the two graphs, clearly indicated that the fluctuations in their
areas were largely rotational. Because of the various types of
crop-rotations followed by the sample cultivators on the frag-
ments and plots of their holdings, the areas under different
crops éhanged from year to year. It was evident from the data,
that a large portion of the net cropped area in both the dry
fillages, was under the accepted crop-rotations. _In Khirode,
it was always more than 200 acres or 80 pér cent of the total;

while in Vivare, it was always above 155 acres or 68 per cent.
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Of this, the ares which‘was continuously under the cfop-
rotations for all the four years was 183.53 acres in Khirode eng
120.20 acres in Vivare. The rest of the rotated area was not
under the accepted crop-rotations, for the entire period of four
years, but deviations occurred on it for once or more during the
four years. In this chapter, only the area which was under the
accepted rotations for the entire period is considered in order
to point out how the crop-rotations themselves caused variations
in the areas under different crops.

The total area which was continuously under the rotations
for the entire period, could be further classified according te
the major kinds of crop-rotations practised by the cultivators.
In Khirode, two kinds of major rotations--two and three-year
rotations--were practised. The total area under the two-year
rotations was considerably large--131.76 acres or 72 per cent of
the total rotated area. The three-year rotations claimed the
remaining area of 51.77 acres or 28 per cent. (See Table 3.7.)
In the two kinds of rotations, there were different types, which
are listed along with their areas in Table 3.7, Among the two-
year rotations practised, the rotations of G-J and G-C were
predominant and claimed the major portion (85;10 per cent) of
the total area under the two-year rotationé. The other two
types of the two-year rotations (G-J and B~d), were minor, having
a very low proportion of the total érga. In the case of the
three-year rotations, the rotation of G-G-J, was the major one,
claiming about 67.39 per cent of the sotal area under the three-
year rotations. It was followed by the rotation of G'q'c'
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Table 3.7 : The Area Which Was Under the Rotations i
for the Entire Period of Four Years (l963-gtii€gde

1963-64)
, ;Io: oi‘- B Ilr;a- o T I;e-c; tage to
Rotation Plots in tozaanrag: v
Acres

Two-year rotation:

Groundnut-Jowar 28 52,03 39.49
Groundnut-Cotton 19 60.09 45,61
Cotton-Jowar 7 13.14 9.97
Bajara-Jowar -2 6.50 4.93
T T T T T T T T el T 56 131.76 T.79

Three-year rotation:

Groundnut-Cotton-Jowar 14 34.89 67.39
Groundnut-Jowar=Cotton 5 13,28 25,65
Groundnut-Cotton-Bajara 3 3.60 6.95
--------- 'Eoi-;ai T T T T T T T 51:77 28,21
Grand Total 78 183.53 108.00

The third type of the three-year rotation of GeJ-B was rarely
practised. In Khirode it was practised by a big cultivator, who
generally grew ‘bajara every year to meet the fodder requirements
of his livestock.

In Vivare, three kinds of rotations--two, three and four-
year rotations--were reported., All the three types of rotations

were commonly practised by the sample cultivators. However,
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among the three types, the four and two-year rotations appeared
to be more common with them. The land in the villagewbeing very
fertile, cotton could be grown repeatedly for two to three years,
and hence the cultivators preferred the four-year rotations to
other types. The foureyear rotations, therefore, claimed the
largest area--42.70 acres or about 35.52 per cent of the total
rotated area. It was closely followed by the two-year rotationms,
which had under them about 40.89 acres or about 34.02 per cent
of the total. The three-year rotations had 36.61 acres or. about
30.46 per cent of the total. (See Table 3.8.) It can be seen
Tgble 3.8 : The area Which Was Under the Rotations in Vivare for
the Entire Period of Four Years (1960-61 to 1963-6k)

No, of Area Percentage to
Rotation Plots in Acres total area

Two-year rotation:

Groundnut-Jowar 5 6,16 15.06
Groundnut=Cotton 1 0.50 1.22
Cotton-Jowar 19 23.85 58.34
Gotton-ﬂheat 5 9 . 63 23 'y 55
Jowar-Wheat 1 0.75 1.83
TTTTTT T total 31 40,89 34,02
Three-year rotation:
Groundnut-Cotton-Jowar 3 Le36 - 11.91
Wheat-Cotton-Jowar 5 17.06 Ag.go
Cotton-Cotton=Jowar 9 14,01 3 .zz
Cotton-Cotton~Wheat 1l 1,18 _ _3: -
"""" Total 18 36.61 30.46
Four-year rotation: 6.8
"~ Cotton-Cotton=Cotton-Jowar 2 2,91 «81
Cotton-Cotton-Jowar-Wheat 8 39.79 L _92°}9- )
T T T T T total 10 42,70 35,52

-————_----——-————-—.n--“——-—————-——
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from the Table that of the different types of rotations, the CwJ
rotation émong the two-year rotations; the W-C-J rotation among
the three-year rotations; and the C-C-J-W rotation among the
four-year rotations, were predominant,'claiming a larger propor-
tion of the total area under each kind.

The yearly variations in the areas of the different crops
caused by the rotations aléne are given in Tables- 3.9 and 3.10.
These variations are cyclical in nature, the area under different
crops moving according to the proportion of area and the seéuence
of the crops included in the rotations. The variations caused by
the two and three-year rotations practised in Khirode are shown
in Table 3.9. At the end of the table is given the combined
effect of these two kinds of rotations. These variastions in the
rotated area under different crops are plotted in Graphs 3.3, -
3.4 and 3.5. From Graph 3.3 it may be seen that the two-year
rotations caused comparatively wider variations in the areas of
jowar and groundnut than in that of cotﬁon. The area undgr
cotton varied within a narrow range of 33 to 40 acres. It may
be noted that in every alternate year the areas under tﬁe three
¢rops came very close to one another, and in the next year, they
moved widely apart with a high increase in the area of gfoundnut
at the cost of both cotton and jowar. Another point to be noted
is that the area under groundnut moved always on a higher level
than that of cotton and jower. This was because in the first
two types of the two-year rotations, which claimed the major
portion of the two-year rotated area, groundnut was the common

crop, rotated both with cotton and jower. The area of groundnut,



Table 3.9 : Area under Different Rotations-and Var%ations in Areas under Different Crops

' V.
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in Khirode (1960-61 to 1963-64) (Area in Acres)

L e e el kal el L

- Er ew TP W wm wm WE A EE s e e W W 4 W m wE m E@
- - -
- oms e ga S oS o W S W SN A WA A W S an TP au 4B B GE M AR P W A Em AR gy W ar e R A e W b e B
- ek e e e = o -
- @ e e e -

Two-year rotation:

Groundnut-Jowar

Groundnut in 1960-61
Jowar in 1960-61

Groundnut-Cotton

Groundnut in 1960-61
Cotton in 1960-61

Cotton-Jowar
Cotton in 1960-61
Jowar in 1960-61

Bajara-Jowar

Bajara in 1960-61
Jowar in 1960-61

34.22

6.00

1961-62

B i ¢ c B i e
- 18444 - - - - 18.44
- ‘- 33.59 - - 33.59 -

- - - 25,87 - - 25.87
- - 34022 - - - o=

- 6.00 - - - - -

- - - 7.1h - 701h -
3.25 3.25 - - - - =

- - - - 3.25 3025 -

Three-year rotation:

Groundnut-Cotton-Jowar

Groundnut in 1960-61
Cotton in 1960-61
Jowar in 1960-61

Groundnut-J owar-Cotton

Groundnut in 1960-61
Jowar in 1960-61
Cotton in 1960-61

Groundnut-Cotton-Bajara

Groundnut in 1960-61
Cotton in 1960-61
Bajara in 1960-61

O

W

- - - 8.03 - 8°03 =
- 14.80 - - - - 14.80
- - 12006 - - - -
- 0.93 - - - - =
- - - . - - 3.75
- - 8.60 3-75 - 8.60 -
- - - 1.20 - - -
- - Ll d ‘ 1020 - 1020
1.20 - 1.20 - - - =

-------_—————---———-------n
.

1962-6 -
_______ Y36k Total
C B J G c B area
- - 18.44 - - - 18.
- - - 33.59 - - 33.?3
- - - - 25.87 - 25,
3!&.22 - - 3#022 - - 322033
6.00 - 6.00 - - - 6.00
- - - - 7014 - 7.14
- 3.25 3.25 - - - 3.25
- - - - - 3.25 3.25

- e em me emEs W W ms e es M A S W oa TEmE S @ eSS . -

- - - 8.03 - - 8.03
- - - - 14.80 - 14.80
12.06 - 12006 - - -

0.93 - - 093 - - 0.93
- - . - - - 3.75
- - 3"75 - . 8060 - 8.60
bt 1020 - 1.20 - - 1.20
- - - - 1.20 - 1-20

1020 - - - - 1020 1020

Shokl  hek5 43450 77.97 57.61  Lok5 183.53



117

Table 5.10.: Area under Different Rotations and Variations in Areas under Different Crops in Vivare (1960-61 to 1963-64) (Area in Acres)

-----—----—------——--—---—————---—--Q--——---—----------——-----—----—------—----

No. 1960-61 1961-62 1962-6 1963-6
Rotation 0f  —mmmdcmebcccccccdcmnaacee | sk ccrdcemcas e ccmcettee mameeeeea——aaw 2________-__ __________?_3__& __________ Total
Plots J G c W J G c W J G c W J G c W area
Two-year rotation:
Groundnﬁt-Jowar :

Groundnut in 1960-61 3 - 3.38 - - 3.38 - - - - 3.33 - - 38 - - - .
Jowar in 1960-61 2 2.78 - - - - 2,78 - - 2.78 - _ - 338 e O - 3.2¢
Groundnut-Cotton | .
Groundnut in 1960-61 1l - 0.50 - - - - 0.50 - - 0.50 - - - - 0.50 - 0.50

Cotton-Jowar ' , .
Cotton in 1960-61 12 - - 15031 - 15031 - - - - - 15.31 - 15.31 - - - 15.
Jowar in 1960"61 7 805‘!- - - - ) - - 8.5ll- - 805‘ - - - - - 8(5‘& - g-ﬁ

Cotton-Wheat .
Cotton in 1960-61 1l - - 2.68 - - - - 2.68 - - 2,68 - - - - 2.68 2,68
Wheat in 1960-61 ‘l- - - - 6095 - - 6095 - - - - 6095 - - 6095 - 6095

Jowar-Wheat ' )
Jowar in 1960-61 - - - - - - - - - - - - - - - - - -
Wheat in 1960-61 1 0-75 - - - - - - 0-75 0075 - - - - - - 0075 0-75

"7 T fetar T T 7T 31 7 12.07  3.88 17.99  6.95 18.69 2478 15.99 - 3.43 12,07 3.88 17.99  6.95 18.69 2.78 15.99. 3.43  40.89

-------------------------------------------------------------------------------- i

Three-year rotation: |

Groundnut-Cotton-Jowar g Do
Cotton in 1960-61 3 - - k.36 - L.36 - - - - k36 - = - - ke36 - . ;4f36

Wheat~-Cotton-Jowar | -

- Wheat in 1960«61 2 - - - 9.88 - - 9.88 - 9.88 - - - - - - - 9.88 ’9.88
Cotton in 1960-61 2 - - L.28 - L.28 - - - - - - h.28 - - ho28 - k.28
Jowar in 1960"61 1 2.90 - - - - - - 2.90 - - 2.90 - 2.90 - - _.- 2.90

Cotton-Cotton~Jowar : : . : . J

Cotton in 1960-61 2 - - 2,33 - - - 2.33 - 2.33 - - - - - 2.33 - 2.33
Cotton in 1960-61 3 - - 5.10 = 5,10 - - - - T 5,10 . - - - 5.10 - 5.10
Jower in 1960-61 L 6,58 - - P - - - 6.58 - - - 6.58 - 6.58 = - =. 658

{continued)
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Table 3.1033.(continued)

piail o 1960-81" ~ T T T T T T T T T T T T T T T T T TS s S mmSss ms e T TTT ST
Rotation o S e emmman 196162 ... l9e=e-63 196364 ______ Total
Plots d G C ¥ J G C W J G c W J G c W area
Three-year rotation:
( continued)
Cotton-Cotton-Wheat .
Cotton in 1960-61 1 - - 1.18 v - - - 1.18 - - 1.18 - - - 1.18 - 1.18
Four-year rotation:
Cotton=-Cotton-Cotton~Jowar .
Cotton in 1960-€1 2 - - 2.91 - - - 2.91 - - - 2.91 - 2,91 = - - 2.91

Cotton=Cotton-Jowar-Wheat

Cotton in 1960-61 2 - - 10.38 - - - - - - - - -  10.38 10,38
Cotton in 1960-61 2 - - 1041 - 10.41 - - - - - . 1041 - - 10.41 10.4 .~
Jowar in 1960-61 3 12.75 - - = - - - 12,75 - - 12,75 = - - 12,75 = 12.75
Wheat in 1960-61 1 - - - 6.25 - - 6.25 - - - 6025 - 6.25 - - - 6.25
Total 10 12.75 - 23,70  6.25 10.41 -~ 19.54 12.75 10.38 - 21,91 10,41  9.16 - 23,16 10.38  42.70

) - - - - - - - - oy o=
-—---——-—---—-‘---'---- - e e o= - e Ep o G e e - - - - e e ws W= = - e B e a W - - - - - -
- e o W e @ ea e a3 = @ w o
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therefore, shot up when by rotation, the areas of cotton and
Jowar taken in the preceding year came under it. When the greg
of groundnut fell, the areas under each of the other two crops
increased, butvnot to the same extent as the groundnut ares got
divided between them.

In the case of the three-year rotated area we find that
there were rather large variations in the areas of groundnut and
cotton, while the area under jowsr was almost constant during all
the four years (see Graph 3.#).1 In the year 1963-64, the three
year cycle of the crop-rotatiéns completed one round and the
areas under the three crops reached their corresponding points
as in 1960-61, The area under cotton reached its highest point,
claiming nearly half of the total area and the areas of groundnut
and jowar sank to their lowest points., It may be pointed out
that in the first year of the rotation (1961-62) the areas under
groundnut and jowar increased at the cost of cotton; in the
second year (1962-63) the areas under cotton and jowar moved up
at the cost of groun&nut; and in the third year (1963-64) the
area of cotton alone went up at the cost of both groundnut and
jowar (see Graph 3.4). This was because of the basic differences
in the proportion of the areas reported under each of the three
crops rotated and their sequence in the different types of the .

three-year rotations.
In Graph 3.5, the variations caused by both two and three-

year rotations taken together are plotted. The fluctuations in

the sreas of the three crops were largely due to the two-year

rotations as these commended more than 70 per cent of the total
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rotated area. In the year 1960-61 the division of the total
rotated area befween the three crops was most even., In the
- second year (1961-62), however, -they went widely apart, the areg
under groundnut rising high at the cost of both Jowar and cotton,
The rise in the area bf groundnut was largely due to the first
two types of the two-year rotations, where it was rotated with
both cotton and jowar. The fall in the area of jowar in this
year was, larger than that of cotton. It was also largely caused
by the two-year rotations. The fall in the area of cotton,
however, was largely due to the three-year rotations. In the
third year (1962-63), the areas of jowar and cotton moved up at
the cost of groundnut, This was again largely due to the two-
year rotations, In the fourth year (1963-64)}, the areas of
groundnut and cotton increased by puéhing doﬁn the area of jowar.,
The pise in the area of groundnut was mainly due to the two-year
rotations. In the case of cotton, however, the improvement was
largely caused by the three-year rotations. The fluctuations in
the areas under the three crops narrow down from year to year
and in the seventh year, these will come very close to one
another as in 1960-61,

The variations caused by the three kinds of the rotations
followed in Vivare are shown in Table 3,10. The total effect
of all these rotations is given at the end of the table, These
variations caused by ‘each kind of rotations are of the same
nature as we saw in the case of Khirede, and hence are mnot
depicted in separate graphs. As pointed out earlier, cotton

and jowar were the two dominating crops in this village. Wheat
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claimed somewhat larger area and occupied the third place. Because
of the heavy black-seil in the village, groundnut had an insigni-
ficant area under it, It can be seen from the tsble that the
two-year rotations caused wider variations in the areas under
cotton and jowar, The areas of these two crops were almost inter-
changeable, This was largely because, the two-year rotation of
€-J was more common with the sample cultivators and commanded

the largest area (58.34 per cent of the total) under it. The
variations in the‘areas of the two crops werefpartly because of
the difference in the areas under these two crops at the starting
point in the year 1960-61. The two-year rotation of C-W was
responsible in keeping the area of cotton on a higher level. In
the case of the three-year rotations alse cotton and jowar
claimed larger areas., Cotton moved always on a higher plane

than jowar. This was because it was included in 2l1 the types

of the three-year rotations, some of them having cotteon even for
two continuous years. Similar was the case with the area under
different crops teken according to the four-year rotations. As
cotton was repeatedly teken in these types of rotations, its

area was always higher than that of the other crops.

The total effect of the three kinds of the rotations is
presented in Graph 3.6. It can be seen from the graph that the
areas under the major crops moved on different levels. Of the
major crops, cotton was always on the higher plane than all the
other crops. It varied between 54.32 acres in 1961-62 and 58.9%4
acres in the yéar 1960-61, This was because cotton was included

in most of the rotation typeé of all the three kinds of
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rotations. It was included in nine rotation types out of eleven.
In four of the rotation types it was repeatedly grown fog two or
" three years. The area under cotton, therefore, always remained
high every year than that of the other crops. Cotton was
distantly followed by jowar, . The area under jowar varied between
34,30 acres in 1960-61 end 42.84 acres in 1961-62. Jowar wes
included in elght of the eleven rotation types. Howéver, in no
rotation it was repeatedly grown for more than one year. The
variations in the area under jowar were comparatively wider than
that of cotton and the other crops. It can be seen from the
graph that there was inverse type of felationship between cotton
and jowar except in the year 1963-64., Thus, in the first three
years, whenever there was a fall in the area of cotton, there

was a rise in the area of jowar and vice versa. The proportions
of rise and fall in the areas of the two crops, however, were
different. The areas under the other two crops--wheat and

groundnut--wére minor and the veristions in them were also not

wide,

3.3. Veriations in the Totel and the Rptated
Areas Under Different Crops

In both the dry villages, the variations in the total
areas under different crops were largely caused by the crop-
rotations practised by the sample cultivators. This is evident
from Graphs 3.1 and 3.5 of Khirode; and 3.2 and 3.6 of Vivare,
These graphs clearly show that the movements of the total areas

under the major crops were similar to those of the rotated areas.



127

3+he Crop Pattern of the Sample Cultivators
in the Irrigated Villages

The crop-pattern followed by the sample cultivators in the
two irrigated villages is given in Tables 3.1l and 3,12, It can
be seen from these tables that the total net eropped ares in both
the villages varied from year to year. In Waghode, it varied
from 297.68 acres in 1963-64 to 332.30 acres in 1960-61; end in
Rozode, from 244,75 acres in 1962-63 to 259.82 acres in 1961-€2,
In Tebles 3.13 to 3.16 the crop-patterns followed on the irrigated
and the dry lands in each villsge are presented separately. The
tables reveal that the variations in the total net cropped areas
were large because of the variations in the irrigated land. The
area variations in the total dry land were negligible in both
the villages.

As it was observed in the case of the cultivators in the
dry viilages, the variations in the total net cropped area of
the sample cultivators in the irrigated villages also, were due
to leasing-in and leaesing-out and purchaese and sale of land in
the four years. In Tebles 3.17 and 3.18 is given the extent of
such erea cultivated by the sample cultivators in each village.
The information about the crops grown on this area during all
the four years could not be gathered for obvious reasons. For
convenience, therefore, we consider only the totsl net cropped
area which was with the sample cultivators for all the four years.
A major exception to this, however, was of the erea leased-out,
specifically for banana cultivation. It was observed that in

both the irrigated villages, the practice of leasing-out land



Table 3.11 : Cropping Pattern Followed by the Selected Cultivators in Waghode in the
Four-Year Period (1960-61 to 1963-64)

1960=61 1961 =62 1962-63 1963-54
Crop Area Percen- Area Percen- Are;-_“E;;;;;: E;;;-_-EE;;;;—
in tage to in tage to in tage to in tage to
acres total acres total acres total acres total
area area area area
Jowar 101.27 30.48  75.65 24.22 72,31 21.74  59.29 19.58
Cotton 84.71 25.49 86.81 27.78 106.92 32,14 112.29 37.09
Groundnut 22.68 6.83 18.67 5,98 20,33 6.11 16.81  5.55
'Nawati' banana 49.75  14.97 L2.43 13.58 37.31 1l1l.22 40,07 13.23
'Junar' banana 28,31 8.52 49.75 15.92 41.23 12.40 36.31 11.99
Wheat 21.02 6.33 10.28 3.29 20.43 6.14 8.76 2,89
Paddy 1.50 Ol 2,80 0.90 247 O0.74 1l.25 0.41
Mug - - 0.83 0.27 - - 2.86 0.94
Udid . - - - - 1.49 Q.45 - -

. Gram - - 1,30 0.42 5450 1.65 0.25 0,08
Chillies 0.68 0,20 - - - - 3445 1l.14
Sugarcene 3.13 0.94 4.63 1.48 5.38  1.62 " 2425 0.74
Oranges 15.75 ek 15.75 5.04 15.75 LoTh 15.75 5.20
Lemons 3.00 0.90 3.00 0,96 3.00 0,90 3,00 0.99
Lucerne 0.50 0.15 0.50 0.16 0.50 0.15 0.50 0.17

- P e B e En G G AW s ey P ew ex B W@ A W G A W O W g @ @A E G an G W S D A B N s ) & e B o W™

ggggl gross cropred 435 35 100,00 312.40 100.00 332.62 100.00 302,84 100,00

Total double
cropred area

Totsl net cropped ST TTToeToomTmommTmomTmoT
area 332,30 100,00 310,27 100,00 326,87 100,00 297,68 100.00

e e o & e = W m -
- -——----------u---‘------—--------



Table 3.12 : Cropping Pattern Followed by the Selected Cultivators in Rozode in the
Four-Year Period (1960-61 to 1963-64) '

---------------------------—-------——----—ﬂ

1960=61 1961-62 1962-63 1963-61L
Crop Area  Percen- Area Percen- Area Percen- Area Percen-
in tage to in tage to in tage to in tage to
acres total acres total acres total acres total
area area areg area
Jowar 96.04 35.50 7153 26446 76.10 29,63 7343 29,46
Cotton 11,70 15.42 30,27 1l.19 32,03 12.48 56,90 22,83
Groundnut L9.55 18.32 80,24, 29.68 72,95 28,41 61.55 24,69
tNawati! banang 32.16 11.89 25.83 9.55 25445 9.91 23 .69 9.50
'Junar' banans 24,65 9.11 32.16 11.89 29.77 11.60 25.45 10,21
Wheat 12.55 Le6k 14.91 5.51 11,01 Le29 2,98 1,20
Maize 2.95  1.09 493  1.82 2,28  0.89 2,15 0.86
Bajara 0.98 0,36 khols8 1.66 0.48 0.19 - -
Paddy 0.35 0,13 0,10 0.0k 0.48 0,19 - -
Mug 0.85 0.31 5.96 2420 2,71 1.06 2,18 0.87
Udid 7.98 2.95 - - 2,48 0.97 0.95 0.38
Chillies 0.60 0,22 - - 0.50 0.19 - -
Brinjal 0.15 0.06 = - 0,50 0.19 - -
33‘;;},351”;;3& 270,51 100,00 270.4k1 100,00 256.74 100.00 249,28 100,00
"'éi’-‘é;‘%e?‘é?%z 12.55 L.87 10,59 4,08 11,99 4,90 hel3 1.68

area
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Table 3.13 : Cropping Pattern on the Irrigable Land in Waghode (1960-61 to 1963-64)

1960-61 1961-62 1962-63 1963-64
Crop . Area Percen- Area Percen- Area Percen- Area Percen-
‘ in tage to in tage to in tage to in tage to

acres total acres total acres total acres . total

area area area area
Groundnut 16,68 6.13 «28 3,28 13.80 5.06 13.18 5.2
'Nawati! banana 49,75 18.27 L2.43 16.81 37.31 13.69 40,07 15.58
'Junar'! .banana 28.31 10.40 49.75 19.71 4l.23 15.12 36.31  1lh.l2
Wheat . 1307h 5.05 10028 hoo7 20043 749 6039 2048
Paddy 1050 0.55 2.80 loll 2."—7 0.91 1025 0.[4-9
Mug - - 0.83 0.33 - - 2.86 1.11

Udid . - - - - ll-o 27 lo 57 - -

Gram - bl 1030 0.52 5.50 2002 0025 0.10
Chillies 0,68 0.25 - - - - 345 1.34
Sugarcane 3.13 1.15 4,63 1.83 5.38 1.97 2.25 0.87
Oranges 15.75 5.78 15.75 6424 15.75 5.78 15.75 6.12
Lemons 3.00 1.10 3.00 1,19 3.00 1.10 3.00 1.17
Lucerne 0.50 0.18 0.50 0.20 0.50 0.18 0.50 0.19
Total gross 272,28 100,00 252.38 100,00 272,60 100,00 257.23 100,00

cropped area

- e am M W an em R SR e e N GR Eh W SR oy Gn G Y W) SR G WP W W WY SR mp G G G AR W Gm R M WD e ek e B e e

Total double 2
cropped area
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area

-Q----o—---—---—-——----—---—-—-------------ﬁ-

0€T



Table 3.1k ¢ Cropping Pattern on the Dry Land in Waghode (1960-61 to 1963-64)

1960-61
Area Percen~
in tage to
acres total

area

tage to
total
area

— - - ..

Jowar
Cotton
Groundnut

Wheat

2L .42  L40.68

22,32 37.19
6,00 10,00

7.28 12,13

27.61

22,02

10.39

46,00

36.69

17.31

- e e G W MR P a T S o @ R S T W T S I W S0 W W I W GF G G S e ek GE G SP W mp WP B e N B BN asW

Total net cropped
area
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Table 3,15 : Croppin . (1960=-61 to

Pattern on the Irrigable Land in Rozode

1963 =64
------------- 1960-61 1961-62 1962-63 1963-6k
Crop K;;;‘- Ee;;;;: A;ea Percen- Area Percen- Area- Percen- .
in tage to in tage to in tage to in tage to
acres total acres total acres total acres total
area area area area

Jowar 31.87 22.25 18.81 13.14 15.80 11.89 17.67 14.09
Cotton 26,50 18,50 27.12 18,95 20,74 . 15.61 Lie65 35.59
Groundnut 1.67 1.17 8,86 6.19 19.34 1k.55 571 Le55
'Nawati'! banana 32,16 22.45 25.83 18,04 25.45 19.15 23,69 18.89
fJunar?! banana 24,65 17.21 32.16  22.47 29.77 22.39 25.45 20,29
Wheat - 12.55 8.76 14.91 10.41 12.84,  9.66 Leol3 3.29
Maize . 2095 2.06 ll-093 3.l|'h 2.28 1.72 - -
Bajal‘a 0.98 0.68 ‘I-QLI-S 3.13 - - - -
Paddy 0.35 0.24 0.10 0.07 0.48 0.36 - -
Mug 0‘85 0059 5096 ll-olé 2.71 2.0‘!— 3018 205"—
Udid 7.98 5457 - - 2.48 1.87 0,95 0.76
Chillies 0060 0.14-2 - L 0.50 0.38 - -
Total Eross 14 of 100 00 e 1k A0 nO 1as e 1mn e aer rm aee
cropped area 143.26 100,00 143,16 100,00 132,89 100,00 125.43 100,00
e el aree 12,55 9.60 10,59  7.99  11.99  9.92 4.3 3.40
Total net cropped 43497 100,00 132.57 100.00 120.90 100,00 121.30

area

¢ET



Table 3.16 : Cropping Pattern on the Dry Land in Rozode ﬂ1960-61 to 1963-64)

Jowar

Cotton

Groundnut

Bajara

Total net cropped
area

Percen-

in tage to

acres total
area

64.17 50.43

11,72 9.21

51.36 40,36

Percen-
in tage to
total
area

Percen-
in tage to
total
area

58.47 47.21

11.29 9.12
53.61 43.29

0.48 0.39

Percen=
in tage to
total
aresa

55.76  L45.02

12.25 9.89

55.84 45,09

- e e W= s E S N WA SN EE L P TR an W W B Sy W W G N s G W o W S EF SR W Gy YT AR A8 W aa a» aE Em W epel
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Teble 3.17 : Total Area Under Cultivation of the Sgme C
, in Waéﬁgde for All the Four Years (1923_61F%21vator5

-_---—--------------—-----h----

Area in Acres

1960-61 1961-62 1962-63 1963-64

Total net cropped areg 332,30 310.27 326,87 297.68

Of which: .
Leased-in 34452 bhe9lk 38.01 2,00
Bought - - - -
Leased~out - - - -
Sold - - - ie88

Total area under cultivation
of the same cultivators for 292,90 260.45 283.98 295,68
all the four years

—---—---------—----—n------—n----

Total area leased-out
specifically for banana 61,34 93.79 70.26 58,56
cultivation '

Total area under cultivation
of the same cultivators for 35k.24k 354,24 354.24 354.24
all the four years

M T o T e i B S s o e E W W W e e G S W SE un ThR G SR g ek W w e mm e

specifically for banana cultivation was very common. The culti-
vators who did not have irrigation facility of their own
generally followed this practice and leased-out their land
specifiCally for the cultivation of banana, to their neighbouring
cultivators having irrigation and other resources, Such culti-
vators basically practise the cultivation of dry crops only,
which they themselves could grow, but whenever irrigation was

made available to them, they leased-out the land for banana.
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Table 3,18 : Total Area Under Cultivation of the Same Culti
in Rozode for All the Four Years (1960-6126ti;g§322)

------—---—-—--q
- e N e o e oy e =
- N W o o e
-

T e L e i b o 0 0 e 0 e v e e
-

Total net cropped area 257.96 259.82 244,75 245,15

Of which: | |
Leased-in 15.24 19.62 13.19 18.94
Bought - - 13;58 ;
Leased-out - - - ;
Sold - - 16,50 -

------------—-—--------------——--

Total area under cultivation

of the same cultivators for 226,22 223,70 217.98 212,63
all the four years : -

‘Total area leased-out speci-
fically for bansna cultivation 21.73 R4 .25 29.97 35.32

Total area under cultivation
of the same cultivators for 247.95 247.95 247.95 247.95
all the four years '

The leased~out area under banena, therefore, had to be comsidered
in the total net cropped area as it was leased-out for a specific
crop (banana) and for a definite pefiod after which it was
available to the cultivators for their own cultivation. In
Waghode, such areas under banena varied between 58.56 acres in
1963-64 and 93.79 acres in 1961-62. In Rozode, however, the
extent of such area was comparatively small. It varied between

21.73 acres in 1960-61 and 35.32 acres in 1963-64. All the area
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of such land in each year has been added te the total net cropped
area 80 8s to arrive at the grand total of the net cropped land
which was with the sample cultivators for all the four years,
(See Tables 3.17 and 3.18.) Thus, the total net cropped area.
which was under the cultivation of the same cultivat-ors for all
the four years was 354.24 acres in Waghode and 247.95 acres in
Rozode., '

The aggregate crop patterns followed by the sémple culﬁi-
vators on the total net cropped areas in both the villaeges, are
presented in Tables 3.19 and 3.20, In both the villages, banana,
jowar, cottom and groundnut, were the four ma jor crdps. The
year to year variations of the areas under these crgps are showni
in Graphs 3.7 and 3.8. These graphs clearly reveal the inter-
relationships between the Crops. In'waghode, for example, the
area under cotton only increased in 1961-62, when there was fall
in the areas .of all the other crops-~jowar, 'Nawati'! banena and
groundnut. The rise in the area under cottoﬁ was méinly at the
cost of these three crops. In the next year (1962-63) there was
a rise in the areas of all the crops except *Nawati' banana. The
'Nawati! banena crop lost a major portion of its aréa to the
;ather cr.‘ops. The rise in the area of cotton was comparatively
high in this year. In 1963-64, the areas under cotton and
'Nawati! benena increased mainly at the cost of jowar and ground-
fzut. J Qwar, however, lost more area than groundnut. It may be
noted that the area under cotton continuously increased during

all the four years of study. Another point to be noted is that

the ares under 'Nawati! banena in the first year becomes the



Table 3.19 : Cropping Pattern Followed by the Cultivators in Waghode on the Area which

was under Their Possession for all the Four=Years (1960-6) to 1963-~64)

1960-61 1961=62 1962=-63 1963-64
Crop Area Percen~ Area Percen- Area Percen- Area Percen-
in tage to in tage to in -tage to in tage to

acres total acres total acres total acres total

area area area area
Jowar 85.87 2L.24 62,04 17.41 67.37 18.71 54,69 15.43
Cotton 77.70 21.93 82,86 23.25 98.51 27.36 107.38 30.30
Groundnut 18.73 5429 15.42 Le33 20433 5.65 12,31 347
'Nawati' banana 87.92 24.83 70.04 19.65 58.71 16.31 83.33 23.51
tJunar'! banana 38.44 10,85 87.92 24.68 70,04 19.46 58,71 _.16.56
Wheat 21.02 5.93 9.28 2,60 12,18 3.38 8.76 2.47
Paddy 1.50 O.42 2,80 0.79 2.47 0.69 1.25 0.35
Mug - - 0.83 0.23 - - 2086 0.81

Udid - - - - 0.50 0.14 - -
Gram - - 1.30 0.36 5425 1.46 0.25 0.07
Chillies 0,68 0.19 - - - - 345 0.97
Sug&rcane 3.13 0.88 l+063 1.30 5.38 10L|-9 2025 0063
Oranges 15475 Lelt5 15.75 ol 15.75 L.38 15.75 Lolehy
Lemons 3.00 0.85 3.00 0.84 3.00 0.83 3,00 0.85
Lucerne 0.50 oolh 0050 Oolll- 0050 0.111- 0050 oolll-

Total gross

cropped area

Total double
cropped area

----—--—-—-—-------ht-—-—-_—'-—-——--—q---.—-.

area
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Table 3.20 : Cropping Pattern Followed by the Cultivators in Rozode, on the Area which

was under Their Possession for All the Four Years (1960-61 to 1963-64)

Percen-
in tage to
total
area

Percen-
in tage to
total
area

196364
Krea Percen-
in tage to
acres total

area

Jowar

Cotton
Groundnut
'Nawati' banana
'Junar' banana
Wheat

Maize

Bajara

Paddy

Mug

Udid

Chillies
Brinjal

12.55 4.82
2,95 1.13
0,98 0.38
0.35 0.13
0.85 0.33
7.98 3.06
0,10 0,04
0.15 0.06

2,98 1.19
2,15 0.86
2.18 0.87
0.95 0.38

Total gross
cropped area

Total double
cropped area

ares

247.95 100,00

1961-62
Area  Percen-
in tage to
acres total

area

63.25 24,46
26,64 10,30
72.02 27 .85
hl.46 16,04
30.79 11.91
14.39 5.57
L.93 1.91
0.10 0.04
k.96 1.92
258.54 100,00
10.59 4427
100,00

247.95

9.36 3.66
1.25 0.49
0.48 0.19
0.48 0.19
1.86 0.73
2.48 0.97
0.50 0.20
0.50 0.20
255.43 100,00
748 3.02

247.95 100,00

247,95 100,00

-— - - -
- - m e W™ B m W @ e = e aEm MM @ Em e W W e ™ W @ s @m m = A &= = -
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area under 'Junar'! banasne in the second year, as banana is g
crop of two;fears; duration.

In Rogode, ﬁhe yearly variations in the areas of the major
crops are more interesting (see Graph 3.8). It can be seen that
there is a clear-cut division of the grapﬁ into two parts. The
areas under jowar and groundnut moved on a higher plane; while
the areas under cotton, and 'Nawati' and *Junar! banana, moved
on a lower plane. This was iargely'becauéé of ﬁhe dry lend owned
and cultivated by the sample cultivators in the neighbouring
villages, It was reported that the cultivators mainly grew jowar
and groundnﬁt on such lands. The graph clearly shows that there
was an inverse type of relatiohship between jowar and groundnut,
on the one hand; and between cotton and 'Nawati'! banana, on the
other. Thus, whenever there was a rise in the érea under ground-
nut, the area under jowar fell and vice versa. Similar was the

case with cotton and 'Nawati' banana.

3.5, Area Under Crop-Rotations

The yearly variations and the relationships between the
major érops, suggest that the crop-rotations play a major role
in the irrigated villages.as well, This is more distinct in the
case of Rozode than in Waghode.

In both the irrigated villages, however, a large proportion
of the total net cropped area was put under the accepted rota-
tions every year. In the case of Waghode, the total figure of
such rotated area in a year was always above 243 acres or above

76 per cent of the total, In Rozode it was still high--gbout 213
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acres or above 86 per cent Bf the total, Of this, the grea
which was under the accepted rotations for all the four years
was 174.23 acres in Waghode, and 165.62 acres in Rozode. On the
remaining portion of the area, the accepted rotations were not
continuously practised for all the four years. The deviations
from the rotations occurred on it. Here, onlj the area which was
under the accepted rotations for all the four years is considered
to show how the rotations themselves cause yearly variations in
the areas of different crops. The deviated area will be consi-
dered later, ' |

The totel area rotated continuously for all the four years
may be further classified according to the major kinds of rota-
tions accepted by the cultivators (see Tables 3.21 and 3.22). In
both the villages, three kinds of major rotations--two, three and
foure=year rotations--were reported, In Waghode, of the three
kinds, the three-year rotations were more common, claiming the
largest area (95.07 acres or 54.57 per cent of the total) under
them (see Table 3.21). These were distantly followed by the
four-year rotations,.hawing an area of about 37.06 acres or 21.27
per cent of the totel. The two-year rotations claimed compara-
tively a minor area--15.49 acres or 8,89 per cent. On the remeain-
ing portion of the rotated area (26.61 acres or 15,27 per cent?
the cultivators accepted dual rotations. In Rozode, the two-year
rotations were more dominant, claiming more than helf of the
total rotated area (see Teble 3.22). Next to these were the
three-year rotations, claiming 58,1k acres or 35.10 per cent of

the total. The four-yeer rotations had a relatively smaller



Table 3.21 : The Area which was under the Rotations in Waghode for the Entire Period of
) Four Years (1960-61 to 1963-64)

-------------------------------------------- Y

No. of Areas in Percentage *

Rotation Plots acres to total
| area
Two-year rotation:

Cotton-Jowar 11,16 72.05
Groundnut-Jowar ) 2 433 27.95
Total 9 15.49 8.89

Three-year rotation:
"Nawati' banana-'Junar' banana-Cotton ' 22 57,66 60.64
'Nawati' banana-'Junar' banana-dJowar 13 25.63 26.96
‘Nawatif banana-‘Junar‘ banana=Groundnut 1 3.00 3.16
Groundnﬁt-COtton;Jowark 1 1.50 1.58
Wheat-Cotton-Jowar 1 7.28 7.66
Total 38 95,07 54,57

(continued)



Table 3,21 : (continued)

- No.of Area in Percentage
Rotation Plots acres to total
area

B WE v ey A ah A @b A E A D W a3 W WS SD s O ap W EE OB ED WA AP G B AR SE A AN G D G S WS mk ds SE WE B Mm w

Four-year rotation:
'Nawati' banana-'Junar' banana-Cotton-Jowar 3
'Nawatli' banana-'Junar' banana-Cotton-Groundnut 1
'Nawati! banana-!'Junar' banana-Wheeat-Jowar nl 6.50 17.54
*Nawati' banana-'Junar' banana-Cotton-Cotton 2
Cotton-Cotton-Cotton-Jdowar 2

Dual rotetion:
'Nawatit! banana-'Junar' banana-Jowar Or

Cotton-Jdowar : 1 1.63 6.13
'Nawati' banana-'Junar'! banana-Cotton Or '
Cotton-Jowar : A 54bb 20,44
'Newati' banana-'Junar' banana-Cotton Or
- Groundnut-Cotton : 3 9.10 34.20
'Newati! benane-'Juner' banana-Jowasr Or
Groundnut-~J owar : 2 1.35 - 5.07
'Newati' banana-'Junar' banasna-Cotton Or
. Groundnut-Cotton-Jowar 4 9.09 34.16
Total 14 26,61 15,27
Grand Total 70 174.23 100,00

- e = o -
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Table 3.22 : The Area which was under the Rotations in Rozode for the Entire Period of

Four Years (1960-61 to 1963 -64)

| No. of Area in Percentage
Rotation Plots acres to total
aresa

- Ey e R = TR W e a2 T I s Gy T W A Sy W G2 ey W WP SR G SB G S W Y E eE SR S SE SN Gk Y N S Ee e Em W

Two-year rotation:

Groundnut-Jowar 29 73.69 88,20
Groundnut-Cotton 2 3.91 L.68
Cotton-Jowar - 1 3.15 3.77
Wheat-Jowar 3 2.80 3.35
Total 35 83,55 50,45

Three-year rotation:

'"Nawati' banana-'Junart bansna-Cotton | 17 28,51 49 .04
'Nawatl'! banana«'!Junar' banana-Jowar 11 19.20 33,02
'Nawati' banena-'Junar' banana-Groundnut | 3 3.42 5.88
'Nawati' banana-'Junar! banana-Wheat 1l 1.03 1.77
"Newati' banana-'Junar' banana-Maize 1 Lou8 7.71
Groundnut-Cotton~Jowar ‘ 1 1,50 2.58
Total 34 58.14 35,10

(continued)



Table 3.22 : (continued)

_ No. of Area in Percentage
Rotation Plots acres to total
area

- ey T g e= S a=p W

Four-year rotation:
"Nawati' banane-'Junar! banane-Jowar-Cotton 2
'Nawatit banana-!'Junar' banana-Cotton-Jowar 2
'Nawati' banana-'Junar' banana-Cotton-Wheat 3 7.03 50,24
"Nawati' banana-t'Junar' bsnana-Maize-Cotton 1l

Dual rotation:
'Nawati' banana-'Junar' banana-Cotton Or

- Cotton-Jowar 2 3.63 36.51
'Nawatl! banana-‘*Junar' banana-Jowar Oor A

Cotton-Jowar : 2 2.93 29.48
'Nawati'! banana-'Junar!' banana-Jowar Or

Groundnut-Jowar - 2 2,63 26,46
'Newati' banena-tJunar' banana-Cotton Or '

Wheat-Jowar ' 1l 0.75 755
Total 7 9,94 6.00

Grand Total 84 165,62 100,00

@ M e m E@E S m m S S W T W W S e M ey e e B TR O Gm W e SN e e e ga e AP e S5 = e WE My em W e -
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area (13.99 acres or.B.AS per cent) under them. The area claimed
by the dual rotations was also small in this village.

The dual rotations were generally practised by the culti-
vators, who did not have sufficient water supply of their own on
their lends, Because of the inadequate water supply, they them-
selveg could not grow the heevily irrigsted crops like bansna,
Such cultivaetors, however, leased-out their lands specifically
for banana cultivation to their neighbouring cultivators having
sufficient water supply and other resources., These cultivators
could not give a definite place for bénana in their rotation
programme as its cultivation entirely depended on others, They
were required to keep their cropping programme flexible, so that
whenever irrigation was made available, they could lease-out the
lands for banana cultivation. They basically followed the crop-
rotations of dry crops and whenever water was made available
they broke the basic rotation and shifted to another rotation
with banana as one of the crops. Thus, in the case of such
cultivators, there was a duslism as regards the acceptance of
erop-rotations., Whenever the supply of water was availsble they
foliowed the rotation with banana, if not, they continued with
the basic rotation of dry crops.

Of the three-year rotations practised in Waghode, the
rotation of NB-JB-C was most common with the sample cultivators
(see Table 3.21). It claimed the largest erea of all the types
of rotations (57.66 acres or 60.64 per cent). The three-year
rotation ef NB-JB-J was second in rank, having 25.63_a0r68 or

26,96 per cent of the total three-yesr rotated area. The area
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under the other rotations of two, three and four-years, was

comperatively very small. The twoeyesr rotation of GeJ and the
three-year rotations of G-C~J and W-C-J were mainly practised
on the dry land, 1In Rozode,‘the two-year rotation of G-J wag
the most dominent one, claiming the highest area of all the rota-
tion types., It had 73.69 acres or about 88.20 per cent of the
total area under the two-year rotations (see Table 3.22), Im
the other kinds of retations in this village, the three#year
rotations of NB-JB-C, and NB-JB-J; and the four-year rotations
of NB-JB-J-C and NB-JB-C-W were more common with the sample
cultivators. The two-year rotations of GwJ, G-C and C-J; and
the three-year rotation of G-C-J were practised mainly on the
dry land.

The yearly variations in the areas under different crops,
caused by the accepted rotations alone, are presented in Tables
3.23 to 3.26. The area variations on the irrigated and the dry
lands are given seperately. It can be seen from these tables
that the area fluctuations of the different crops are cyclical
in nature. The areas under different crops move according to
the proportion of erea at the starting point and the sequence of
the crops included in the rotations. The variations of areas
under different crops, caused by each of the three major kinds of
rotations and the dual rotations practised in Waghode, are shown
sepsrately in Graphs 3.9 to 3.14. The combined effect of these
rotations are also shown separately for the total irrigated and
the dry lend in Graphs 3.15 and 3.16. The total effect of all
the rotations on the aggregate area, irrigated as well as dry,

is shown in Graphs 3.17 for Waghode and 3.18 for Rozode.



Teble 3.23 : Irrigable Areas under Different Rotations and Variations in Areas under Different Crops in Waghode (1960-61 to 1963-64) (Area in Acres) |

- e @ S G S A ) W SR M en G e Mk oy S W W s WP NN P en WP O Gn M WE WY S G G B GE SA W A% S mh GE o G S @ AR BN S WN A 1gs D W AR TR GE ME R mr ay M SR SR ar B ey e ar Sy S W9 @ W @ W &
-

No. of 1960~ -

Rotation PIots cmcmmmmomemes ge0-61 o lae2
____________________ . NB JB c J G W NB JB c J G W
Two-year rotation:

Cotton=Jdower _
Cotton in 1960-61 2 - - 1,50 - - - - _ _
Jowar in 1960-61 2 - - 7 sa2s - - - - G250 -
Total i DT T s I LTV i TSIt
Three-year rotation:
'Nawati! banana-'Junar' banana-Cotton
‘Newati'! banana in 1960-61 9 20,22 = - - - - - 20.22 - - - -
'Junar' .banana in 1960-61 L 9,28 - - - 9,28 = - -
Cotton in 1960-61 9 - - 28,16 = - - 28,16 =~ - - - -
'Nawati'! banena-!Junar! banana-Jowar
"Neawati' bananag in 1960-61 7 13,70 = - - - - - 13.70 =~ - - -
tJunar' .banana in 1960-61 5 - 8,98 = - - - - - - 8,98 = -
Jowar in 1960-61 1 - - - 2,95 - - 2,95 = - - - -
'Nawati' banana-!'Junar! banana-Groundnut
"Nawati' banana in 1960-61 1l 3,00 = - - - - - 3,00 = - " -
R 2, 36 36.92 18.26 28.16 2.95 - - 31.11 36,92 9.28 8,98 - ,
Four-year rotation:
'Nawati' banana-'Junar' banana-Cotton-Jowar r38
Cotton in 1960-61" 2 - - L.38 - - - - - - be - -
Jowar in 1960-61 1l - - - 1.20 = - 1.20 = -
'Nawati! bansna-'Junar'! banana-Cotton-Groundnut
Groundnut in 1960-61 1 - - - - 2,55 - 55 - - - - -
'Nawati' banana-!Junar' banana-Wheat-Jowar 650 )
'Newati? barnana in 1960-61 1l 6,50 -~ - - - - - «5 -

----‘—----—----—--—--'"



Table 3.23 : (continued)

No.of 1960-61 1961=62
Rotgtion PlotS e occnmccacmccccccccc e cccec s ccam ca e e —a m——— e e o b ke e e e A e A e
o NB JB C Jd G w NB JB C d_ G w
Four-year rotation :(continued)
tNawati' banana-'Junar' banana-Cotton-Cotton . .
tNawati' banana in 1960-61 1 - 6.35 - - - - - - 6.35 - - - -
Cotton in 1960-61 1 - - 6.33 - - - - - 6.33 - - -
Cotton-Cotton-Cotton=Jowar ‘
Jowar in 1960-61 | 2 - - - 9.75 - - - - 9.75 - - -
Total | 9 12.85 -  10.71 10.95 2.55 =  3.75 12.85 16.08 4.38 - -
Dual rotation:
*Nawati' banana-'Junar' banana-Jowar or
Cotton-Jowar o
Cotton in 1960-61 1 - - 1.63 - - - - - - 1.63 - -
'Nawati' banana-'Junar' banasna-Cotton Or
Cotton-Jowar
Cotton in 1960-61 2 - - 3.03 - - - - - - 3,03 - -
Jowar in 1960-61 2 - - - 2.41 - - - - 2.41 - - -
'‘Nawati' banana=-!'Junar! banana-Cotten Or '
Groundnut-Gotton-
'"Nawati! banana in 1960-61 1 4,50 - - - - - - 4.50 - - - -
Cotton in 1960-61 1l - - 2.30 - - - - - - - 2.30 -
Groundnut in.1960-61 1 - - - - 2.30 - - - 2.30 - - -
'Nawati' banana-'Junar! banana-Jowar Or ‘
Groundnut-Jowar . : ,
Groundnut in 1960-61 s - - - - 0.65 -~ - - - 0.65 = -
Jowar in 1960-61 1 - - - 0.70 = - - - - - 0.70 -
'Nawati! banana-'Junar'! banana-Cotton Or
Groundnut-Cotton-Jowar ' 8
Jowar in 1960-61 2 - - - 5.6 = - 3.68 = = - 1.7 =
Groundnut in 1960-61 ‘ 2 - - - - 3.63 =~ - - 3.63 - - -
T Teetar TS T TTTTTTTTTTTo 18 T T T T 50 - T T 8.96  8.57  6.58 = 3.68 k.50 834 5.31 k.78 -
Total irrigsble srea 63 54.27 18,26 47.33 27.72 9.13 - 38.54 5h’27‘_392?5,_29f}?. _EZ7§ .o - -
Total dry area 7 - - 1.50  7.04 1.70 7.28 - - ll.§9- _3:%? - E‘éB- - .-
Total area' 70 54.27 18.26 48083 3&-076 10.83 7.28 3805l|' 5‘!-027 50.6‘& 23037 70‘}1 -

—----_---—-------------
--——_—-—------—--——----_-——---__--_--_—-—-—--—- - wm % o= o - -



Table 3.23 : (continued)

Rotation @ eeme————— %.933:92 _________ 1963-64 Total
------------------------ 9B C g & W ST TSI area
Two-year rotation: ST ST Tt
Cotton-Jowar o

Cotton in 1960-61 - - 1.50 - -

Jowar in 1960-61 - - S 5,25 - - - - 5-25 1.50 - - 1.50
_________________________ o ' - - . - - - 5.25
el . - - 1.50 5.25 = - T T T T LT T a5 150 LT T T T T TG
Three-year rotation: T
'Nawati' banana-~!'Junar'! banana-Cotton :

'Nawati! banana in 1960-61 - - 20,22 - - - .2 - _ _

tJunar' -banana in 1960-61 9,28 - - - . - 20_ 2 9,28 - - : - 20,22

Cotton .in 1960-61 - 28.16 - - - - - - 28.16 - - - 2?]%2
tNawati' banang-'Junar! banana-Jowar ]

tNawati' banana in 1960-61 - - - 13.70 - - 13.70 - - - - -

tJunar' -banana in 1960-61 . .. 8,98 - - - - - - 8.98 - - - - lg.gg

Jowar in 1960-61 - 2,95 - - - - - - - 2,95 = - 2.95
'Nawati' banana-'Junar' banana-Groundnut

tNewati'! banana in 1960-61 - - - - 3.00 - 3,00 - - - - - 3,00

" Total T St s m Tt T T E 3111 20022 13.70 3.00 = 36,92 18.26 28,16 2,95 - T 86429
Four-year rotation:
'Nawati! banana-'Junar' banana-Cotton-dowar :

Cotton in 1960-61 ‘ L.38 - - - - - - 4.38 - - - - 438

JOW&I’ in 1960-61 Y- 1020 - . - - - - - 1020 - - - 1.20
'Nawati' banana-'Junar’ banane-Cotton-Groundnut

Groundnut in 1960-61 " - 2.55 - - - - - - 2455 - - - 2455
'Nawati! banana-'Junar' banana-Wheast-Jowar

'Nawati® banana in 1960-61 - - - - - 6.50 - - = 6.50 = - 6.50
tNawati' bansna~!dJunar' banana-Cotton-Cotton )

'Nawati' banana in 1960-61 - - 6.35 - - - - = 6.35 - - - 32

Cotton in 1960-61 , 6.33 - - - - - - 6433 - 6.33
Cotton-Cotton-Cotton-Jowar 9.75

Jowar in 1960-61 - - 9.75 - - - - - 9-7_5 DLl
Tty TTTTTTTTTTTTTTTTTTTT T lom 3.75 1640 - - 6o - 1071 19.85 630 = 7 37.06

{ continued)
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. Table 3.23 : (continued)

i Rotetion e 190283 . 1963-64 ~ TTTT T 7T -
-------------------------------------- ot
____________________________ NIE__EB___E___J___(_}__-W_-_NB . JB c J 'é'""' W area
_Dual rotation : T s - - T e - -
. 'Nawati' banena-'Juner' banana-dowar Or
::Cotton-Jowar . .

Cotton in 1960-61 _ 1.63 - - - - - - 1.63 _

'Nawati! banana-!'Junar'! banana-Cotton Or B - 1.63
Cotton-Jowar .

Cotton in 1960-61 - - 3,03 - - - - - .

Jowar in 1960-61 1.33 - - 1,08 - - i:gg 1.33 - - - - %-03
Nawati' banana-!'Junar! banana-Cotton Or -4l
Groundnut-Cotton . : _

'Nawati' banana in 1960"61 - - . O - - - - - - -

Cotton in 1960-61 - - g.go - - - g:gg - - - - - 3.50

Groundnut in 1960-61 - - - - 2,30 - 2.30 - - - - - 2.338
Nawati' banana-!'Junar' banana-Jowar Or '

Groundnut-Jowar - . : .

Groundnut in 1960-61 - - - - 0.65 - 0.65 - - - - - .

Jowal‘ in 1960-61 - . - - 0070 - - 0'70 - - - - - 80'?05
Nawati' banana-'Junar' banana-Cotton Or
Groundnut-Cotton~J owar .

Jowar in 1960-61 .- 3.68 1.78 . = - - 1.78 - 3.68 - - - 5.46

Groundnut in 1960-61 3.63 = - - - - - 3.63 - - - - 3.63
I 6,59  3:68 11.61 1.78 2.95 - 16.3L  6.59 3.68 = - - 26,61
Total irrigable area 35.56 38.54 49.43 20.73 5.95 6,50 53.26 35.56 56,94 10,95 - - 156.71
Tot&l dry area - - - 1#032 3.20 - - - 5191 1.70 2.63‘ 7028 l7l52

Total ‘.Areia' 35.56 33.54‘14.9.14-3 35.05 9.15 6.50 53426 35.56 62,85 12.65 2,63 T7.28 17423

- - _-----_----—---—-------_-‘-_—a-----——---.—-,--—----——----——-------_--
b
- o= o = - W



Two-year rotation:

Cotton-Jowar

Jowar in 1960-61

Groundnut~dJowar

Groundnut in 1960-61
Jowar in 1960-61

---—---_---------------‘----------------- -----—------------
) - - ---———----------'—---

Three-year rotation:
Groundnut-Cotton-Jowar

Cotton in 1960-61

Wheat-Cotton=-Jowar

Of - - T e > o T - - > - - — -

Plots J C G W 7
3 L.4) - - - -
1 - - 1.70 - 1.70
1 2.63 - - - -
5 7.04 - 1.70 - 1.70
1l - 1.50 - - 1.50
1 - - - 7-0 28 -
2 - 1050 - 7028 1050
7 7.04 1.50 1.70 7.28 3.20

- - - = ---——-——------—--———-----_-———--------———-—-‘--
- - e am -

1961-62 1962-63 - |
e 012 Meees L beeee Totel
_________ c - - - E J ¢ G W J c G W area
hobl - Wkl - - - - bl - - bkl
- - - - 1.70 = 1.70 - - - i.70
- 2.63 2-63 - - - - - 2.63 - . 2 63
A“ll'l 2.63 7.011- - 1070 - 1-70 ‘*ohl 2063 - 8.74
- - - - 1.50 = - 1.50 - - 1.50
7.28 - 7.28 - - - - - - 7.28 7.28
7.28 - 7.26 -  1.50 - - L0 - 7.28 878
11.69 2.63 14.32 -  3.20 - 1.70 5.91 2.63 7.28 17.52

-
--——-—-—---------
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Table 3.25 : Irrigable Areas under Different Rotations and Variations in Areas under Different Crops in Rozode (1960-61 to 1963-64) (Area in Acres)

- en T We M oy S S S up W S S W R W W D G ws @B O an W Wm - - as e W as W A eres W T -
- Em EE R s W A Bl A WG SN E M L W G P er SF ok Gl 4 En S S L AP Al W e ew an AR es Ym mm e - - - e
’ B

Two-year rotation:
Wheat-Jowar

Wheat in 1960-61
Jowar in 1960-61

Three-year rotation:
tNawati! bansna-'Junar! banana-Cotton

'"Nawati'! banana in 1960-61
tJunar' banana in 1960-61
Cotton -in 1960-61

tNawati! bansna~'Junar' banasna-Jowar

'Nawati! banana in 1960-61
tJunar! banana in 1960-61
Jowar in 1960-61

'Naweti! banana-'Junar! bananas-Groundnut

'Nawati'! banana in 1960-61
tJunar?! banana in 1960-61
Groundnut in 1960-61

'Nawati! banana-'Junar' banana-Wheat
'Nawati' banana in 1960-61
'Nawati' banana-tJuner' banana-Maize
'Junar' banana in 1960-61

Four-year rotation:
'"Nawati! banana='Junar! banana-Jowar-Cotton

'"Newati! banana in 1960-61
Jowar in 1960-61

'"Nawati' banana-tJunar' banana-Cotton-Jowar
Jowar in 1960-61

PG N ~\W=J

)

1960-61 1961-62
---------------------- NB JB W J C G M v e e Ty TSR T T T T
- - 1.80 - - - - - - - . - - -
- - - 1.00 bl - bl - - 1000 1-80 - - -
TTIT T T80 100 -0 T LT T ST T ST T L7 7100 10800 - - -
9.72 - - - - - - - 9.72 - - - - - ’
- 6,04 - - - - ~ - - - - 6.04 = :
- - - - 12.75 - - 1275 - - - - - -
2.43 - - - - - - - 2,43 - - - - -
- 9.51 - - - - - - - - 9.51 - - -
- - - 7.26 - - - 7.26 - - - - - -
1.65 - - - - - - - 1.65 - - - - -
- 1.00 - - - - - - - - - - 100 -
- - - - - 077 - 0.77 - - - - - -
1.03 - - - - - - - 1.0 - - - - -
- Lok8 - - - - - - - - - - - hobt8 - -
83 21,05 = 7726 12075 077 = 20,78 1ha83 - 9451 6.0k 1,00 4.8
- - - - - - - 2,50 - - - - -
50 - 0.58 = - - - - - - 0.58 - -
- - - 1.73 - - - 1.73 - - - - - -
- - 7.03 - - - - 7.03 - - - - - -

'Nawati® banana=-'Junar! banana-Cotton-Wheat
' Wheat in 1960-61

- wn ws es mE em 2w = =
---.————————------———--u———-—-----——‘—-—---——

( continued)



Tablé 3.25 : (continued)

- es e e, S W S e = e - e - = e e e - - - ew e - e & m aw o e - e e
- - - - - - am - e e
-

- e No.of 1960-61 . T T T T T Tt et e e e e e e b e L Ll mmme —

- Rotation Plots mpememmoseeeesoao- ?.6.__2___ ________________________ 1961-62 - T ="
. e S S - S - iy 5mmm-e- =mmmmmean
Four-year rotation : (continwed) @ ..~~~ T 7T T TS Ssss e - - i T _M -
'"Nawati' benana-'Junar' banana-Maize-Cotton

Meize in 1960-61 - 1 ‘- - - _ _ _ 2.15 _ ) )

- - -T;t.gl ----------------- 6 T T ST T T T T o Tt et em e e aeoo_ L - 2.15 - -
---------------------------- 3'?,0,, o 2‘93_ _2:31 - - 2.15 8.76 2,50 - - --- 5'73- - .- - e
Dual Rotation: : E e i - -—— .
tNewati' banana=-'Junar'! banana-Cotton Or L

Cotton~Jowar - . .

Cotton in 1960-61 1 - - - - - - :

Jowar in 1960-61 1 .- - - 1.00 2;63 - - 2:63 - - - - _ .
Nawati! banana-!Junar! banana-Jowar Or ' . - 1.00 - -
_Gotton-Jowar . . T

'Junar! banana in 1960-61 1 - 1.45 - - - - - - - - 1

Jowar in 1960-61 1 w2 - 1.48 - - - = - - k5 18 o -
'Newati' banana-'Juner' banana-Jowar Or x | : -
Groundnut-Jowar - - |

Jowar in 1960-61 2 " - - 2.63 - - - - - - - - 263 - |
'"Newati! banana-'Junar' banana-Cotton Or v !
Wheat-Jowar - i_ ‘

Jowar in 1960-61 1 - - - 0.7 = = - - 0.75 - - - - - -

" Ttoter 7 ) 7 e 15 = 5.86 2.63 - = 3,38 - - " 145 2.8 2.63 -
Total Irrigable Area 51 17.33 22.48 8.83 16.43 15.38 0.77 2.15 32.92 17.33 1.00 12,76 11,25 3.63 Lo48
——— . _ . -. --------------------- e o e _‘
Total Dry Area 33 - - - 38,73 8,56 34.96 - - - - 39.60 - 42,64 -

Total Area 8L 17.33 22.48 8.83 55.16 23.94 35.73 2.15 32.92 17.33 1.00 52,36 11.25 46,27 L.48

(continued)



Table 3.25 ¢ (continued)

Rotation @ eceean .;-------__.-_-}?f’.fff ................................ ———————— f?ffff*__ - Total
R NB : JB W J c G M NB  JB W J c ¢ M erea
Two-year rotatitn : ; 7.
Wheat-Jowar ﬂ"
Wheat in 1960-61 - - 1.80 - - - - -
Jowar in 1960-61 - - 7100 - - - - > aTe0 B - - :50
Total | - T 1780 100 T T T ST T IT T T TLT T 130 ST TS Tt ITT TS

Three-year rotation : .

'Nawati! banana-!'Junar! banana-Cotton ' " .
*Nawati' banana in 1960-61 - - - - 9.72 - - 9,72 - - - - - - -
tJunar' -banana in 1960-61 6.04 - - - - - - - 6.04 - - - - - g.gi
Cotton in 1960-61 - 12,75 - - - - - - - - - 12,75 - - 12075

'Nawati' banana-'Junar' banana-Jowar ‘ o
'Nawati! banana in 1960-61 - - - 2.43 - - - 2.43 - - - - - - 2.43 -
'Junar! banana in 1960-61 9.51 - - - - - - Tt - - - - - - 9.51
Jowar in 1960-61 - 7 .26 - - - - - - 9551 = 7.26 - " - - 7.26-

'Nawati! banana-'Junar' banana-Groundnut ,
'Nawati! banana in 1960-61 - - - - - 1.65 - 1.65 - - - - - - 1.65 ,
tJunar'! banana in 1960-61 1,00 - - - - - - - 1.00 - - - - - 1.00
Groundnut in 1960-61 - 0.77 - - - - - - - - - - 0.77 - 0.77

'‘Nawati' banana-'Junar' banana-Wheat
'"Nawati'! bansna in 1960-61 - - 1.03 - - - - 1,03 - - - - - - 1,03

'Nawati! banana-!Junar' banana-Maize
tJunar' bansna in 1960-61 Lo48 - - - - - - - Lo ls8 - - - - - Lek8

St tgnenT T T T T T T T TTTTTT T 2103 20,78 1,03 2443 “9.72  1.65 - 1ho83” 20,03 - 7.26 1275 077 - 5664

Four-year rotation :

"Nawati' banana-'Junar' banana-Jowar-Cotton 2,50 2.50
'"Newati! banana in 1960-61 - - - 2.50 - - - - 0-58 - - M - - 0.58
Jowar in 1960-61 0.58 - - - - - - .

'Nawati! banana-'Junar' banana=Cotton-Jowar

, - - . - - 1.73
' - 1.73 - - - - - - - 1 73

Jowar in 1960-61

-—--——-———------------n-----
.

(continued)



Table 3.25 : {continued)

‘Rotation e 1962-63 1963-64 oot
e R e M R
Four-year rotation: (eomtimsed) T T oo o TT T e e e
tNawati' banana-!'Junar! banana-Cotton-Wheat

Wheat in 1960-61 : - - - :
'ea n 19 . 7.03 - - - - - - - 7.03 - - 7.03
tNawati' banana-t'Junar'! banana-Maize-Cotton :
Maize in 1960-61 ‘ 2. - - - - - -
| 15 | - 2.15 - - - - - 2.15
T T Tttt TR T LT Ty LT T I T I TR
ek 273 816 - | 250 - - = - znB - - 12 - - 13.99
Duel Rotation : -
tNawati! banana-tJunar! banana-Cotton Or
Cotton-Jowar - . :
Cotton in 1960-61 - 2.63 - - - - - - - - - 2.6 - - 2
Jowar in 1960-61 1.00 - - - - - - - 1.00 - - - 2 - - 1:38
'Newati® banana-'Junar! banana-Jowar Or
Cotton-dowar
tJunar! banana in 1960-61 - - - - 1.45 - - - - - 1.45 - - - 145
Jowar in 1960-61 - - - 1.48 - - - 1.48 - - - - - - 1.48
'Nawati'! banans-*'Junar' banana-Jowar Or
Groundnut-J owar ’
Jowar in 1960-61 1.00 - - 1.63 - - - 1.63 1.00 - - - L - 2.63.
Wwﬂﬂbmmwwmu'wmm$mmn0r
Wheat-Jowar . _ _
Jowar in 1960-61 _ - 0.75 - - - - - - - - - 0.75 - - 0.75 .
Tt hmy T Tt TTTTTTTTTT 2700 3.38 = 3.1 1.45 - - 3.11 2,00 =  1.45 3.38 - - 9,94
Total Irrigable Area 25.76 32.92 2.83 9,04 11,17 1.65 - 17.94 25.76 1.00 10.51 27.39 0,77 - 83.37
______________________________ ;.--_________.”.___-______--_---__-___-_-__-_-___-
Total Dry Area - - - 38.73 7.06 36.‘,,6 - - - - 38.11 1.50 l|—2.6‘} - 82025

Total Area 25.76 32.92 2.83 47,77 18.23 38.11 - 17.94 25,76 1.00 A48.62 28.89 L3.41 - 165,62
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Table 3.26 : Dry Areas under Different Rotations and Variations in Areas under Different Crops in Rozode (1960-61 to 1963-64) (Area in Acres)

No. 1960-61 -~ T T °° 1961-62 - T T T T 7T T T 71962 63~ "7 77 7 T1i96: 64 T T -7
Rotation of ———mteeE- e em_—— 0 eeeeoee g ------------------- :.L.géf_éa ......... 1-.?9.3.-.?1:--_- Total
Plots J G c J G c J G c J G c area
Two-year rotation:
Groundnut-Jowar |
Groundnut in 1960-61 15 - 34.96 - 34.96 - - Lhe o 3496 - 34.96 - - 34,96
Jowar in 1960-61 lll- 38073 - - - 38073 - 38073 - - - 38-73 - 38073
Groundnut-Cotton
Cotton in 1960-61 2 - - 3+91 - 3.91 - - - 3.91 - 3.91 - 3.91
CoftbhA3owar
Cotton in 1960-61 1 - - 3.15 3.15 - - - - 3.15 3.15 - - 3.15
Total 32  38.73 34.96 7.06 ) 38.11 42.64 - - 38.73 34.96 7.06 38.11 42.64 = 80.75

--——-——----------ﬁ—------h———--——--------——------—--———-------—--——----------

Three-year rotation:
Groundnut-Cotton-J owar

Cotton in 1960;61 1 - - 1.50 1.50 - - - 1.50 - - - 1.50 l.50_,

---_----ﬂ
- -—*----------—-——-------n—-—-—------———-——-—------——----
- o» o o a» e - - e o o

Grand Total ' 33 38.73 34.96 8.56 39.61 L42.64 - 38,73 36.k6 7.06 38.11 42.64 1.50 32.25.

- e e | --------"-'
- - - -—------—---—-———---—--—---

- - - e e W = - =
-——--------—--ﬂ-—-ﬁ--
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The variations in the areas under different crops, caused
by each type and kind of rotations are obvious from the tables
and the graphs and need not be further explained. The variations
in the aggregate areas of the different crops, however, are of
much interest. It can be seen from the graphs that in Waghode,
the area variations of different crops on the aggregate level
were largely affected by the three-year rotations which commanded
more than half of the total rotated area. The effect of the
other rotations--two and four-year rotations and the dual rota-
tions--which claimed smaller areas, was not significant and was
mostly lost in the aggregation. It may be seen, for>example,
that the variatioms in the total areas of 'Nawati' end 'Junar’
benana were largely influenced by the threé-year fotatiéns |
(NB=JB-C and NB-JB~J) followed on the irrigated land. The move-
ments of the total areas under these two crops were, therefore,
similar to those of the three-year rotations (see Graphs 3.10
and 3.17). In some years, however, the four-year rotations and
the dual rotations on the irrigated land had a similar trend as
in the three-year rotations and accentuated the rise or fall in
the total sreas. Whenever the trend was not similar, their.
effect was overshadowed by that of the three-year rotations,
which commanded a lerge area. Thus, in 1961-62, according to

the three-year rotations, there was a fall in the area under

'Nawati' banana, This was more accentuated by the four-year and
ﬁhe duai rotations as there was a fall in the area of fNawatif
banana accbrding to these also. In the next year also (1962-63),

the total area under 'Nawati! banana went down; but this feall



167

was entirely due to the three-year rotations. Otherwise, accord-
ing to the four-year and the dual rotations, there was a rise
in the area of 'Nawati' banana in this year. But this rise was
small and was sﬁrpassed by the fall in the area caused by the
three~year rotations., In 1963-64, there was a rise in the total
area under 'Nawatl' banana. This was largely caused, once agaln,
by the threé-year fotations on the irrigated land. It was,
however, slightly pushed up by the dual rotations which also
caused a rise in the area under 'Nawati' banana. The four-year
rotations caused a fall in the area under 'Nawati' banena but
the fall was so small that it was lost in ﬁhe aggfegation {see
Grephs 3.12 end 3.17). The area variations of the 'Junar?®
banana need not be explained separately as the area.under'
tNawati! banana in a year becomes the area under 'Junar' banana
in the ﬁext year. | |

The variations in the esggregate areas under cotton and
jowar were affected more by the two and thres-year rotations
(C=J and W-C-J) followed on the dry lend. In the case of cotton,-
the total effect of all the rotations on the irrigated lend was
overshadowed by the rotations on the dry land, particularly in
1961=62 and 1962-63. In the year 1961-62, there was a fall in
the area of cottonm, according to the total effect of the rota-
tions on the irrigated land. But this fall was made good by the
rise through hoﬁh the kinds of rotations on the dry lend and

ultimately there was a gslight rise in the aggregate area under

cotton in this year. In the next yesr, the situation was just

the reverse. The rise in the cotton area caused by the total
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- effect of the rotations on the irrigated land was nullified by
the fall through the rotations on the dry land. And finally, on
the aggregate level, there was a slight fall in the cotton area
for this year, In 1963=64, however, the total effects of the
rotations followed on both, the irrigated and the dry lands were
alike, causing a rise in the area of cotton. The aggregate area
under cotton, therefore, increased considerably in this year
(see Graphs 3.15, 3.16 and 3.17).

| The case of jowar was sliéhtly different in the sense that
the total effects of rotations followed on both, the irrigated
and the dry lands were alike for all the years. Because of this,
the yearly variations in the area of jowar became more wide, omn
the ‘aggregate level.

In Rozode also, the variations in the aggregate areas
under the 'Nawati' and 'Junar' banana crops, were lsrgely caused
by the thrée-year-rotatidns (NB-JB-C and NB-JB-J) practised on
the irrigated land. The movements of the aggregéte areas under
'Newati' and 'Junar' banana, were, therefore, similar to those
6f the ﬁhree-ﬁear rétations. Similar was the case with the
cotton crop which was generally rotated along with banana on
the irrigated lend. However, the rotations followed on the dry
land accentuated the rise and fall of the area under cotton in
someé years. The areas under jowar and groundnut moved on a
comparatively'higher plane than that of the other crops (see
Graph 3.18). This was largely because of the dry area, which
was quite high in the case of the sample cultivators in this

village. The veriations in the aggregate area under groundnut
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were largely caused by the two-year rotation of G-J, which was
practised on almost all the dry land cultivated outside the
village. The case of jowar was different. The variations in °
- 1ts aggregate area were largely due to the three-year rotation
of NB-JB~-J followed on the irrigated land. Otherwise, the area
under jowar taken through the rotations fellowed on the dry land
was almost constant for all the four years,

3.6. Variations in the Total and the Rotated
Areas Under Different Crops

In the irrigated villages also, the crop-rotations were
responsible for a large proportion of variations in the aggre-
gate areas under different crops. This was evidently pointed
out in the Graphs 3.7 and 3.17 of Waghode and 3.8 and 3.18 of
Rozode. A comparison of these two graphs clearly showed to what
extent the variations in the total areas weré caused by thelcrop-
rotations themselves, '
Summary

Of the totel net cropped area of the sample cultivators,

a large proportion was under the accepted crop-rotations in the
dry as well as the irrigated villages. 1In the dry villages,
the proportion of such area was always higher than 68 per cent
of the total., The same was the case in the irrigated villages
as well. The area which was continuously under the rotations
for all the four years was also large in the dry and the irri-
gated villages. The accepted rotations themselves, therefore,

were responsible to a large extent for the yearly variations in

the aggregate areas under different crops.
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CHAPTER IV

CROP-ROTATIONS

In the preceding chapter, it was noted that the variations
in the area of the different crops grown in the dry as well as
the irrigated villages, were largely caused by the rotations
followed by the cultivators., The cultivators in general decided
upen the rotation-plan and adhered to it to the extent possible,
in their annual cropping., Thus, in the dry as well as the
irrigated villages the rotated area was considerably large in
each of the four years of the study. The yearly proportions of
the rotated area to the total, varied between T6+4 and 98.2 per
cent., The high proportions of the rotated areas clearly bring
out the extent of adherence, of the cultivators to the accepted
rotations and thereby the importance of crop-rotations as such.
In the present chapter, therefore, it is proposed to discuss the
rotation system, its adventages and the different types of crop-
rotations commonly practised in the dry and the irrigated
villages.,

ko1. Crop-Rotation

Crop-rotation is defined as "growing of different crops on
| : 1
the same land in a definite order and in recurring succession,"

It may include any kind or order of crops regardless of their

1 Hopking, E.S. and Leahey, A., Crop Rotations in the
Prairie grovince Publication 561 Farmers' Bulletin 12a
Dominion of Canada - Department of Agriculture, 1944, p. 1.
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effect on the soil, A ¢rop-rotation, thus, may be good or bad
depending on the crops included in it and their effects on the
soil. The term "rotation" is used Very broadly to cover both

the types of changes in crops. It connotes only the alternation
of crops in a definite order and succession,’ The weil planned
rotations, however, have good effects on the soil and provide
meny benefits, as will be elaborated later. Such benefits do not
accrue, if the same crop is grown continuously on the same land,
or when crops are grown in a haphazard msnner without eny definite
order or plan of succession,

The importence of crop-rotation is well recognised by the
cultivators in the sﬁrveyed villages, and for that matter by the
cultivators in the whole country.2 The experience of many
generations of farmers has taught them, not only that some kinds
of crops cannot be well grown continuously on the same land, but
also that some crops do mot grow well after others and some if
followed successively prove beneficial to the succeeding cropse.

In the surveyed villages the crops which are advantageous to the
succeeding one are known &s "biwad" crops. In the other regions
of Maharashtra, the term "hiwad" is used for rotation, conveying ,

the alternation of crops in a definite order.3 In the surveyed

fa
1 Some of the agronomists consider even the growing o
certain crop in elternation with fallow as rotation.

2 Aiyer, A.X.Y.N., Principles of Crop Husbandry in India,
Bangalore Press, Bangalore 2, 1957, pp. 273-276.
3 Kulkarni, K.S. has suggested ni5TgTSE " as a better term

for rotation, in order to avoid confusion of "biwadf Kulkarni,
K5, gt 3T Poona 4, 1957, p. 88. :
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villages, however, it has a narrow cénnotation covering only
the rotations in which the previous crop proves advantageous to
the following one. All the leguminous crops end the crops of
short duration are generally recoénized as "biwad" ¢rops. To
noté some, groundnut, udid, mug, gram are prominent in the
leguminous group, and wheat, chillies are important in the other
non~leguminous group of "biwad™ crops.,

In rotations the change of crop may be seasonal, or annual
or after several years as in the case of garden crops or after
meny years as with orchards. Accordingly there can be two-yeer,
three-year or more than three-year rotation depending on the
duration of each crop included in it. Norfolk's four-year crop~
rotation is well known in the European countriés. The fertility
of soil, its tilth, drainage, rainfall, irrigation facilities
end farming practices prevalent, are some of the important
factors affecting the selectiom of crops included in a rotation.
In general practice, however, a well planned rotation may
comprise of food and fodder-crops like jowar and bajara, the
cash-crops like cotton, tobacco, and the resterative crops like
groundnut, mug, udid or the other legumes. In a rotation the-
sequence of crops is of high importance end is largely determined
by taking into consideration the root system, the requirements

of food and the effects on the follewing crops. Generally a soil

smeliorant crop such as groundnut is followed by a cash-crop

like cotton, which is also a deep rooted crop. The deep rooted

crop is followed by a shallow rooted crop like jowar. Thus, the

three-year rotation of G=C-J is formed and practised.
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he2. Advantages of Crop-Rotation

The advantages of a well planned rotation can be summarised
in three broad headings: (1) enrichment of soll; (2) efficient
utilizatlon of plant food and the inputs given to different
crops; and (3) control of plant diseases, weeds, erosion end
risk conditions. We discuss below each of these advantages in
some details,
ke2.1, Enrichment of soil

le Through different types of crops taken in a rotation
the supply or organic matters in the soil is maintained or
incregsed. When a single crop is grown continuously on the same,
land, the organic matter is depleted at a rapid rate.l Humus
or well decayed organic matter is very important factor in
improving the physical condition of the seil. Organic matter
loosens the soil and thereby promotes the development of a
'erumb! étructure which makes the soil absorb and hold water
ﬁore réadily, thus reducing loss of valuable nutrients by leach-
ing and erosion.2 Organic¢ mstter also favours the growth end
development of beneficial types of bacteria in the soil and is

a valuable store-house from which supplies of nitrogen can be

dreawn by the growing crops.3

2, As pointed out earlier the legumes have an important

ion =
-1 Delorit. R.J. and Ahlgren, H.L., Crop Product
Principles an& Practices, Prent{ce-Hall, Tnc., New York, 1953,

p' 5690
2 Ibid’ Pe 5690
3 Ibid, pe. 569.




174

place in crop-rotation, They are important not only for the
organic matter they add to the soil but because of their unique
character to gather nitrogen from atmosphere and deposit it in
the soil., Compared to commercial nitrogen fertilizer, legumes
are the most economical source of nitrogen available on almost
all farms.l It is pointed out that legumes fix nitrogen only
to the extent.that the supply in the soil is insuffieiént for

their needs.2

In a soil wherein the nitrogen content is low,
the 1eguﬁes are ﬁore effective in gathering nitrogen,

| 3. Continuwous growing of one crop may lead to the develop-
- ment of certain organic toxie compounds resulting from improper
decomposition of soil orgenic matter. Crop-rotation insures the
normal decomposition processes and thus prevents the formation
and accumulation of injurious substances in the soil.

L.2.2, Efficient Use of Plant Food and Inputs

1., Efficient use of plant food available at different
layers in the soil is effectively attained by rotation system.
Crops have different root systems both in depth and in lateral
development, some being deep rooted, others shallow; some
spreading much in all directions end others with roots crowding
close below the base. Thus,different plants according to'theif
root system absorb. their food from different layers of the soil.

In a rotation system by alternating shallow rooting with deep

1 Ibid, p. 569.

2 Leighty, C. E., "Crop Rotation," Soil and Men, U.S.D.A.

year bOOk, 1938, Pe Llho -
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rooting crops, different soil horizons may be efficiently tapped
for the available supply of nutrients.

2, Crops also differe in the amount and proportion of the
different nutrients they consume from the soil. If a single
crop is cultivated continuously it exhausts the supply of certain
nutrients very soon and the productivity of the soil is rapidly
reduced. When crops are grown in rotation, the natrients are
removed in better proportion and these are not likely to become
unbalanced in the soil.

3« Deep rooted plants alternating with shallow rooted
improve the physical condition of the soil and sub-soil.l Deep
root penetration not only provides better drainage, resultiﬁg
from channels left after the roots decay, but leaves root
residues at the deeper layers to help meintain the organic
matter and plant foed content of the soil{

k. Well planned system of rotation makes practicable the
application of menure and fertilizers to the most responsive
crops or to those which have long growing season or a high money
value, For example in a rotation like NB-JB-C-J the manure and
fertilizers are invariably given to banana which is the most
paying crop in the region. The other two crops are taken'on

the residuals of these inputs.
5. Through a planned crop-rotation buman and bullock-

labour is efficiently utilized and is well distributed over the

year. When only one crop or a number of them that ere similar

1 Ibid, p. 411,
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are grown, labour requirements are especially heavy at fhe time
of sowing and harvesting and relatively light for the remainder
of the'growing period. 1In well plemned rotations are included
a variety of crops that do not have heavy labour requirements

at one and the seme time. Labour is thus distributed more uni-

formly throughout the growing period and the need for employing
additional.  labour is reduced,

b.2.3. Crop=Rotation as a Control Measure

l. Crop-rotations are also much velued as a measure to
~ control plant diseases, weeds and soil-erosion., Some insects
and diseases attack only one type of plant or a group of closely
related plants, With continuous eropping these pests live from
year to year in the soil on the plant refuse, it times they
increase to such an extent that production of the crop becomes
no longer profitable. When crops that are resistant to these
diseases and insects are grown at regular intervals in a rota-
tion, damage to the susceptible crops is often reduced consi-
derably. The diseases or insects that depend on a particuler
crop or a group of crops, do not survive during the periods when
resistant types are grown.l

2.- Rotation of crops is the most effective means yet
devised for keepiné the land free from weeds. No other method
of weed control, mechanical, chemical or biological is so econo-

mical or so easily practised as a well arranged sequence of

tillage and cropping.z Not all weeds can be controlled by crop-

1 Leighty, GOE.’ OE. Cito, Pe lflho
2 Leighty, C-En, OPe Cito’ Pe 417-
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rotation; but it is quite effective in checking and reducing
the prevalence of many of t.hem.1 Crops which have treiling habit
of growth, for exemple, groundnut, kill out the surface weeds by

smothering them.2

3. The soil losses by erosion are also effectively con~
trolled by determining the proper kind and sequence of crops in
a rotation. Sod-forming grasses and legumes are, for example,
very effective in reducing the losses of erosion.

k. The rotation practice reduces the risks end uncertain-
ties involved in crop production. At the time of sowing, the
cultivators are not sure that they will reap a bountiful crop.,
Dnring some years certain crops fail while others produce good
Yields. Consequently the risk of total failure or of poor produc-
tion is usually greater with one crop than when several crops
are grown. The risk of price variations is also minimised when
instead of one, several crops are grown. Thus, the diversifica—
tion of crops which is best accomplished through crop-rotation,
is always safe. On the onme hand it assures against the total
failure of production, and on the other it distributes-the
income over the year and tends to provide year round wo?k for
humen es well as bullock-labour,

As @ result of all the advantages described above a

' i i less
1 1200 species of plants of weeds in U.S.A.
then 38fa:£°::fficiengly aggressive to be able to survix:
indefinitely on crop rotated land. Leighty, C.E., OpPsCile,

p‘ ll'17o
2 Mollison, J., Text Book on Indian Agriculture, Vol.
Bombayl 1901, Pe 4“0

I,
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rotation of crops not only tends to favour higher crop produc-
tion but also insures better crop quality than continuous cropp-
ing. There are numerocus cases on record to show the advantageous
effects of rotating crops on yield and quality. The very fact
that fertility of land is inereased and the ravages of insect
pests and of plant diseases are reduced in a crop-rotation system
as compared with continuous cropping, insures for better yield
and better quality of the crop.

Where three or more crops are included in a crop-rotatibn,
the arrangement of the crop sequence has aﬁ important effect on
the yields of certain crops.1 The stubble and roots of certain
plants and their breakdown are injurioﬂs to certain crops that
follow. It has been found that the roots of jowar crop contain
much sugar and when this is liberated into the soil after the
harvest of the crop, it stimulates the growth of certain micro-
organisms which compete with the succeeding crop for nitrogen
and also for other elements.2

Some of the explanation33 offered for the effects of
certain crops on the succeeding ones are: (1) the removal of
large quentities of mineral elements tendingﬁto impoverish the
soil; (2) the removal of large asmounts of elements that are

chemically basic with lesser amounts removed that are acidic,

Certain
1 Odlend, T.E. and Smith, J.B., "The Bffects of
Crops on gﬁcceeding Crops," journal of Amerlcan Sociegx, 1933-

2 Hughes, H.D. and Hension, E.R., Ope cit., p. 111.
3 Ibid, p. 112.‘ |
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creating in this way a greater degree of soil acidity; (3)
creation of large smounts of residues relatively high in carbo-
hydrates and low in nitrogen, the decomposition of which by
picro-organisms are at the expense of soil nitrogen in this way
decreasing the amount of nitrogen evailable to growing plants;
{4) the excretion of organic toxins from the roots or the
decomposition of plant.residues which may have organic toxins in
the soll temporarily.

The rotation experiments conducted during 1940-50 at the
Research Station, Jalgaon, have revealed that in a three-year
rotation of jowar, cotton and groundnut, the proper sequence
which gives the highest yield from each of the crop, is G--C-J.l

4.3, Crop-Rotations in the Dry Villages

Jowar, cotton and groﬁndﬁut are the three major dry crops
grown in the two dry villages. From these crops, three types of
two-year rotations, G-J, G-C and‘G-J, are formed. These can be
expanded into longer rotations of three, four or more years by
adding a third crop or by repeating one of the two crops included
in each of the three rotations. Thus, from these two-year rota-
tions, two types of three-year rotations, G-C-J and G-J-C, can
be formed. In these two rotations, the three crops included are
the same but their sequence is different, The four-year rota-

tions and the rotations having still longer period can be formed’

only by repeating one of the crops included in the two or three-

o
year rotations. However, the four-year or longer rotations ar

1 World Seed Year, Msharashtra State, Department of Agri-

culture, Poona, 1961, Ps k7.
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rarely practised in the two dry villages., The most common
rotations with the cultivators in these viliages are the two
and three-year rotations. In the following are discussed in

brief each of the two and three-year rotations.,
h.3.1. Two-Year Rotations

Groundnut-Jowar :- Both the crops included in this crop-

rotation ere grown in kharif season, Of the two, groundnut is
comparatively of a short durastion of 100 to 120 days. It is
generally sown at the end of June and harvested in October. The
second crop of the rotation, jowar, is comparatively a long |
duration crop which is sown by the end of dune and harvested inm
November and December, The two crops included in the rotation,
belong to two different plant families. Groundnut is from the
Leguminosae family and jowar from the Graminese. Because of
this basic difference, their root systems, habits of growth,
food intake from soil and their effects on the gucceeding crop,
are different. Both the crops are shellow rooted, but there is
a difference in their respective root systems, Groundnut has a
fairly well developed root system with a tap root penetrating
slightly deep and many laterals spreading around it.l Its roots
are normally concentrated between the depth of two to sixtesn

inches, The spread of the roots is confined to a radius of

twelve to fourteen inches.2 Jowar, on the other hand, has no tap

jan Central Oilseeds

d
1 Seshedri, C. B., Groundnut, The Inciel BeRZes: o5y,

Committee, Himayatnagar, Hyderabad 1 (Dec

2 Ibid, pe 32.
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root. Its roots are more wiry and fibrous, and usually more
abundanﬁ.l Most of its roots are confined to the upper layer of
one and half feet of the soil, but are widely and thickly distrie
buted.2 The food nutrients required by the two crops are widely
different, (See Table 4.1l.) It is pointed out that under the
normal system of cultivatibn,'groundnut removes relatively large
amounts of phosphorus and nitrogen than jowar, The after-effects
of the two crops are also different. Groundnut being a leguminous
¢rop, fixes atmospheric nitrogen in the soil, through the root
nodules bacteria., It is, therefore, considered as a restorative

crop, which conserves the fertility of soil. The quantity of

Table 4,1: Total Quantities of the Nutrients Removed from Soil
— by the leferent Crops _

Yield Nutrients removed per acre

c (mds. ---------------------------

rop per acre)
_________ e e e e _(;_b.s_-_ - Ll.b_s; - _(lbg-l -
Jowar 12 Y: 16 77
Bajara 10 25 10 90
Wheat : 25 52 26 60
Maize : 30 102 L2 93
Cotton (unginned) 5 72 18 78
Groundnut {unshelled) 21 70 20 40
Banana ) ' 1400 333 . 84 867

Source : Yawalkar, K.S: et al, Commercial Fertilizers in India
(Some Recommendations for Effieient Uge ggri- 13
Horticultural Publishlng House, Nagpur,- 19 3 Do .

1 Dutt. C.P. and Pugh, B.M., Farm Science and Crop Production
in India, #4 vabistan, A13habed, I97, P- 116,

2 Ibid’ Pe 1160
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the atmospheric nitrogen fixed by groundnut varies widely with
the seasonal conditions and the characters of soil, However, it
has been roughly measured that on an average the legume bacterig
deposit about 80 1lbs. of nitrogen per acre annually.1 Jowar on
the other hand, is considered as an exhausting crop as it
impoverishes the soil, This is largely due to the fact that its
root system is concentrated on the upper soil layers, thus result-
ing in the exhaustion of the surface soil of its avallable plant
nutrients.2 It exhausts particularly the nitrogen availeble, by
the action of'cellulose decomposing bacteria during the decay of
its roots and stubbles.3 It has been pointed out that the
depressing effect of jowar-is temporary but most pronourced on
the succeeding crop, if it is one of the cereals.h It is leagt
noticesble with legumes5 and hence it is always beneficial to
rotate jowar along with groundnut, .

This rotation is of a simple form wherein an exhausting
crop is alternated with a restorative crop. It helps to maintain
the fertility of soil et a higher level without any application
of manure or fertilizers. This type of rotation, therefore, is

largely practised by the small cultivators, whose resources are

Oswald, S., end Brown, B.E., "Soil Nitrogen," Soil end Men,
.S.D.A. Ye&r BOOk, 19380 ) -

Dutt, C.P. and Pugh, B.M., . cit., p. 117.
;ggg, p. 117.
Ibid, pe 117.
Ibid, p. 117.

w o W N g
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limited and who cannot manure their land very often. It is

reported that in both the dry villages, this rotation is commonly
practised on the lighter soil where groundnut grows better and
where cotton cannot be satisfactorily taken.

The beneficial effects of raising the two crops in rotation
have been pointed out by many agronomists. It has been conelu-
sively shown that both the crops give higher yield when taken in
rotation. The crop-rotation experiments carried out at the
Agricultural Research Station, Jalgaon, have revealed that jowar
taken after groundnut gives higher yleld than jowar grown year
after year with or without manure. (See Table 4.2.) Similarly,
the crop-rotation experiments at the Tindivanam Station in
Madras State, have also proved that gfoundnut taken aftér cereals
gives an increased yield up to 12 per cent over groundnut follow-
ing groundnut.l Similar results were reborted by Ba.dami2 also,
The crop-rotation’experiments'at Tindivenam have also pointed
out that the cereals following groundnut record outstanding and
significant increase in yields of 43 to 124 per cent over
cereals grown continuously without ény rotation.3

Continuous growing of both the crops yeer after year 18
considered very harmful in the sense that it results in exhaus-

tion of the soil. Experiments carried out at the various centres

1 Seshadri, C.R., ope cit., pp. 158-159.

2 Badami, V.K., "Groundnut in Mysore," Jour, Mysore Agri.
Exp. Union, XI, pp. 113-119. -

3 seSh&dri, C.R.’ OPe Cito, Pe 1580




Table k.2 : Per Acre Yield of the Crops Grown under Different Rotation Experiments at the Agricultural Research Station, Jalgaon
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Groundnut-Jowar

Groundnut in 1949
Jowar in 1949
Groundnut-Cotton
CGroundnut in 1949
Cotton in 1949
Cotton-Jowar
Cotton in 1949
~ Jowar in 1949
Groundnut-Cotton-Jowar

Groundnut in 1949
Cotton (m) in 1949
Jowar -in 1949

Groundnut -Jowar-Cotton

Groundnut in 1949
Jowar in 1949

Cotton (m) in 1949 -

Jowar (m)-Jdowar

Jowar (m) in 1949
Jowar in 1949

Jowar (m)=-Jowar (m)

Cotton (m)-Cotton

Cotton (m) in 1949
Cotton im 1949

Cotton (m)-Cotton (m)

1948=49
J J
(m)
1,789 -
1,670 -
1,853 -
1,604 -
B -
- 1,717
1,655 -
- 2,026

338

£93

463

472

784,

916

820

869

2,211

1,252

1,262

1,715

1,282

705

1,082

1,129

1,353

1,068

1950-51

J N

(m)

- 706
1,143 -
l’lsk -

- 616

382

626

405
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Teble h.2 ¢ (continued)
' Rotation @ «ccccccaceae=- E951-52 —— L { ?23:53 --------------- A;e;‘aée-yzeid-;:er-a;r; -----
G J J c c J d C c G T 5 e e

I . S () (m) (m) @ m
Groundnut-Jowar |

Groundnut in 1949 - 661 - - - 0 - - - - - - -

Jowar in 1949 350 - - - - Z 3 1,156 - - - 206 l’f?o - - -
Groundnut-Cotton

Groundnut in 1949 - - - 470 - 891 - - - - 760 - - 589 -

Cotton in 1949 361 - - - - - - - 726 -
Cotten-Jowar

Cotton in 1949 - 346 = - - - - - - 427 - 1,111 - - 427

Jowar in 1949 - - - - 24,7 - 1,157 - - -
Groundnut-Cotton-Jowar

Groundnut in 1949 395 - - - - - - - - 600 774 1,246 - - 54L9

Cotton (m) in 1949 - - - - 523 - 1,329 - - -

Jowar -in 1949 - k34 - - - 1,071 - - - - {
Groundnut-Jowar-Cotton »

groundngt i§9%3k9 378 262 - - - - 1,283 = - 265 806 1,247 - - 480

owar inm - - - - - - - -

Cotten (m) in 1949 - - - - 285 960 - - - -
Jowar (m)-Jower ) L oge 1.152

Jowar (m) in 19‘1-9 - LFll'z - - - - - 985 - - - ’ 9 - -

Jowar in 1949 - - 5,9 - - - 996 = - -
Jowar (m)-Jower (m) - - 575 - - - - 1,064 - - - - L,25k - -
Cotton (m)-Cotten

- - - - 603 - - - 1}61 h?O

Cotton (m) in 1949 - - - 312 - -

Cotton in 1949 | - - - 278 B - ) >3 499
Cotton(m)-Cotton(m) - - - - 276 - - - - 533 - -

National Index of Agricultural Field Experiments, Vol. 8, Part I, Maharashtra, 19#8-53,
New Delhi, 1962, pp. BL2=-847.
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in the United States have conclusively proved the harmful effect
of continuous éropping with groundnut.l The results of a conti-
nuous cropping trial of groundnut, conducted in Georgia Plain
Experiment Station, are presented in Teble 4.3. These results
evidgntly show fhat with all the fertiligzer treatments'there is
a progressive decline in yields with each ;uccessive crop of
groundnut. The yields of jowar also go down progressively, when

it is repeated year after year.

Tgble 4,3 : Yield of Successive Crops of Groundnut Grown with
and without Fertilizers - Georgia Coastal Experiment
Station (1946)

No fertilizer 1,407 1,259 804 663 488

0-8~8 1,645 1,585 1,169 1,088 1,037
3-0-8 1,74 1,647 1,303 1,125 1,106
3-8-0 . 1,628 1,410 1,013 910 531
3-8-38 1,701 1,603 1,272 1,150 1,075

Source: Seshadri, C.R., op. cit., p. 155.

The data regerding financial aspect of the rotations,
experimented at the Jalgaon Research Station, are not availeble.
However, at the Tindivanam Station, it was found that the rota-

tion of greundnut-cholam ( jowar) "is capable of giving the

1 Ibid’ Pe 155.
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maximum returns to the farmer™ at the wage rates and the prices

prevailing in the experiment i:eriod.l

Groundnut-Cotton := Both the crops included in this rota-

tion are kharif crops. Groundnut, as pointed out earlier, is g
short duration crbp. Gottoﬁ, on the other hand, is a crop of
long duration. It is sown by the end of June and harvested in
January and Febrﬁary of the following calendar year. The two
crops in the rotation come from twoe different plant families,
groundnut, from Leguminosae and cotton from Malvaccae or Mellow -
femily.® The botanical details and the after-effects of groundnut
have been already discussed. The root system of a cotton plant
possesses a long tap root from which the laterals or feeding
roots arise.3 The tap root goes three to four feet deep in the
soil.h The latérals, however, are only a few inches below the
surface of the soil and'branch out in all directions so as to
create a network of roots.5 Cotton is a deep rooted plant and
is, therefore, considered advantageous to rotate along with
groundnut which is shallow rooted., One can, therefore, success-
fully tap all the differeat layers of the soil for food nutrients

by growing these two crops in alternation. The total requirement

of the major food nutrients of the two crops is different

Ibid, p. 158. |

Dutt, C.P. and Pugh, B.M., op.cit., p. 87.
Ibid, p. 9. | |

Ibid, p. 95.

Sethi, B.L. et al, op. cit., P. 97.

WVt o WON e
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particularly in the case of nitrogen (Table 4.1). Looking to

the large amount of nutrients removed by cotton, it is comsidered
as an exhausting crop., It is evident from the table that on an
average, the cotton crop‘in an acre, removes 72 lbs. of nitrogen,
18 1bs, of phosphorus and 78 lbs. of potassium. Because of such
a high requirement of food nutrients, cotton crop is usuglly
sﬁpplied with farmyard menure. Of the two crops, groundnut is
not manured, particularly in the medium-black soil. It is
reported by the cultivators that if manure is applied to ground-
nut in such soil, it encourages vegetative growth of vines at

1 and thus the crop gives a consi-

the cost of pod development;
derably low yield., The general practice in the villeges, is,
therefore, to manure cotton and to grow groundnut after it.

In this type of rotation also, a restorative crop (groundnut)
is alternated with an exhausting crop (cotton). The exhausting
crop is generally msnured. Another point to be noted is that
both the crops included in this rotation are cash-crops. Because
of these two factors, this crop-rotation is gemerally practised
by the medium and the large cultivators whose resources are
better, who can manure their land in alternate years, and who
normally have additional land to grow food crops like jowar,
wheat ete. to meet their food and fodder needs. It is reported
by the villagers that this rotation is commonly followed on the

medium-black soil, where both the crops--groundnut and cotton--

can be grown satisfactorily.

1 Seshadri, C.R., ops cit., pe l4l.
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The beneficial effects of growing the two ¢rops in rotation
have been pointed out by the yotation experiments conducted at

the different Research Stations. The experiments carried out at
the Research Station, Jalgaon, have shown that the average yield
of cotton, when it is taken after groundnut is as high as 589
lbs. of seed-cotton per acre (Table 4.2). The average yield of
cotton, grown continuously on the same iand, with or without
manure, varies between 461 and 499 lbs,.of seed cotton per acre,
Similariy, at the Research Station, Akola, it has been revealed
that, of the seven rotations experimented the two-year rotation
of G-C is better and it gives the highest average yield of seed-
cotton per acre (see Table k.4). The increase in the yield of
cotton grown accdrding to this'rotation is 135 per cent over the
yield of cotton taken year after year.l Groundnut also gives a
comparatively high yield when it is rotated with cotton. From
the crop-rotation experiments conducted at the Research Station,
Jalgaon, it can be seen that the groundnut crop alternated with
jowar has yielded on an average a low produce (706 lbs. of pods
per acre) than that of groundnut taken after cotton (760 1bs. of
pods per acre). Continuous growing of the same crop, either of
cotton or of groundnut is harmful to the soil and hence is not
generally practised. The harmful effects of continuous cropping
of groundnut have been. already pointed out. The erop-rotation

experiments at the Research Station, Akola, reveal that with

1 Mshta, D.N. and Janoria, D.L., "Groundnut as a rotation
erop with cétton,“ Indian Jou;nal of Agricultural Science,

Vol, III (1933), p. 919.




Table k.4 : Per Acre Yield of the Crops Grown under Different Rotation Experiments (1923-24 to 1930-31)
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at the Government Experimental Farm, Akola (in 1bs.)

Groundnut-Cotton
Cotton in 1923-24
Cotton-Jowar
Cotton in 1924-25
Groundnut-Cotton~J owar
Cotton in 1924-25
Cotton-Cotton
Cotton in 1923-24
Cotton-Cotton-Jowar

Cotton in 1925-26

Cotton-~-Cotton~Groundnut

Cotton in 1925~26

Cotton-Cotton-dJd owar-Groundnut

Cotton in 1925-26

| 1923-24
G c 4
- 318
- 238

374

55k

254

1925-26
-
- 506
- 190
- 336
- 410
- 438

1,910

1,566

1,190

390

228

372

422

_______ 192728 .
G c PR

- 758 -

- - 1,258

- 900 -

- 554 -

- - 10
2,340 - -

- - 1,680

---------—-------------ﬂ—--------—--_-—---—--—----------------—---ﬂ--- -------

(continued)
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191

- @ B A S G ap or G} G O en S 60 eA ) G E) G E G @ Sz G b TP o dEF ar W G5 Wk W S W @ e TP oS¢ W G W IE G S R 0 G S = B aa G G G G W SN W @ O o W G Y S} uB G T n A e e W W W

- e W Sp B G W WE SF W WP Ar G GF m ar G e ew e b e e W M I A AR WP TR B S O ar En S WP ak on S G TR G S Yo AP R G W SE R ER W TS dn A o e e W SR & an D e D W ER P SN WP W W s

Groeundnut-Cotton

Cotton in 192324

Cotton-Jowar
Cotton in 1924-25
Groundnut=Cotton-Jowar
Cotton in 1924-25
Cotton-Cotton
Cotton in 1923-24
Cotton-Cotton-Jowar
Cotton in 1925-26
Cotton-Cotton-Groundnut
Cotton in 1925-26

Cotton-Cotton-Jowar-Groundnut

Cotton in 1925-26

420

252

370

902

1,308

1,598

432

806

1,546

1930-31
G c
1,372 =
- 318
- 756
- 418
1’706 -
- 61k

1,39

755

376

737

321

471

585

1,571

1,437

1,442

- = e o
- an an S W o ey M =& = -
- g E» A0 e e = B o =@ = &
- aE W oy e B G e ge dB @ P ap W W e & = W = - w
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Source : Mshta, D.N. and Janoria, D.L., "Groundnut as a Rotation

-~

Crop with Cotton," Indien Journal of Agricultural Science, Vol.III, 1933, pp.924-925.
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continuous growing of cotton, there is g continuous fall in the
yield from year to year, owing to the depletion of the';oil and
increase in the incidence of fungoid and other diseases.l

The financial aspects of the different crop-rotations were
studied at the Research Station, Akola, way back in 1923-24 to
1930-31. The results of these experiments are availsble in
published form.2 Such a study pertaining to recent period, is
not available for any of the Research Stations in the Meharashtra
State. In the National Index of Agricultural Field Exﬁeriments
in Meharashtra State, only the average yields df diffefenﬁ crops
in different crop-rotations are presented.3 The data as regards
the financial aspects of these crop-rotations'are not available,
In such circumstances one may refer to the old study at Akolﬁ,
even though it is outdated as the prices and the wage rates
prevailing then have tremendously changed., However, a rough idea
of the comparative profitability of different rotations can be
had from the old study as both prices and wages have incréased
simultaneously since them, From the s£udy at Akola, it has been
concluded that the rotation 6f'G-C, though it gives the highest
average yield of seed cotton, from the financial point of view it
cannot well compare with other rotations, particularly the three-

year rotation of G-C-J. It has been pointed out that this is

.

Ibid, p. 920,
Ibid’ ppo 920-9230
National Index of Agricultural Field Experiments, Vol. 8,
Part I - Maharashtra 11945-53); I.C.A.R., New Delhi, 1962,
PPp. 842—81;7. ' .

woN '
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lergely due to the high cost of groundnut cultivation and the
absence from the rotation of jowar which gives valuable'and
readily marketable fodder.l

Cotton-Jowar :- Both the crops inecluded in this rotation

are the kharif season crops of long durgtion. Between the two,.
cotton has a slightly longer duration than jowar. As stated
earlier, jowar occupies the land till December while cotton, till
February of the following calendar yeaf. The details regarding
the plant families of the two crops, their root system, food
requirements and their after-effects on the succeeding crops have
been presented earlier, The peculiarity of this crop-rotation
is that both the crops included in it are exhausting.” However,
the food nutrients required by each of them differ to a large
extent., Of the two, cotton removes larger quantities of the
three major nutrients. (See Table 4.1.) This means cotton is
more exhausting than jowar. It is reported by the cultivators
that as both the crops are exhausting, manuring becomes more
essential as far as this type of rotation is concerned. The
eultivation of the two crops may not be continued for long without
any application of menure, as it causes serious depletion in the
fertility of soil and thereby in the yield of both the crops.lOf.
the two crops, therefore, cotton is largely manured as it is a
cash-crop and the returns from it are comparatively higher than
that of jowar. Jowar is generally not manured, as menuring is

likely to have an adverse effect on its yleld. The cultivators

1 = Mahta, D.N. and Janoria, D.L., opscit., pe 92L.
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reported that menuring generally causes more vegetative growth
in jowar at the cost of grain development.1

This type of rotation is mostly practised on the deep-black
soil, On such soils, groundnut cennot be grown satisfactorily
as such soils tend to become hard during dry weather, thereby
interfering with the penetration of pegs‘into the soil and also

meking its hervesting extremely difficult.2

Of the three major
dry crops, therefore, only cotton and jowar can be grown on such
soll and hence the predominance of this rotation on it.

The crop-rotation experiments cerried out at the Research
Station, Jalgaon, point out that this rotation is comparativély
less beneficial then the other two-year fotation of G-C and.
G-J, It has been shown that the average yield of cottén taken
under this rotation is far less (427 lbs. 6f seed cotton per
acre) than thet of cotton grown after groundnut (589 lbs. of
seed cotton per scre). Similarly the average yield of jowar,
cultivated under this rotetion is very low (1,111 lbs. per scre)
than thet of jowar grown sfter groundnut (1,470 .1lbs. per acre).
It is important to note that yields of both cotton and jowar
taken under this rotetion ere even lower than the average &ields ,
of the same two crops grown repestedly year after year (see

‘Table 4.2). The crop-rotation experiments at the Research

1 Similer observation is reported by the Mission whiﬁh

visited British African Territories. Report of the 5?1”% um
Mission to Certain British African Territories, Colond.
Advisory Council of Agriculture, Animal Health and °f§§d§§’
Publication No. 2; His Majesty's Stationery Service, ’

1951, p. 95.
2' seShadri’ C.Ro, OE.Cito, p. 132.
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Station, Akola, have also revealed that the average yield of
cotton grown according éo this rotation is far lower than the
yield of cotton teken under eny other rotations {see Table 4.4).

From the o0ld study of the financial aspects made at the
Research Station, Akola, it appears that this rotation is more
profitable than the two-year rotation of G-c,t This is largely
because of the comparatively lower costs of cultivation of both
the crops included.in this rotation.

4.,3.,2. Three-Year Rotations

Groundnut-Cotton-Jowar :- Of the three crops included in

this rotation, two are exhausting and one, restorative. The
details about the root systems of theée crops, their habits of
growth, food nutrients required by them and their after-effects
on the succeeding crop are already given. The sequence of the
three crops in this rotation is reported to be more advantageous.
The cultivation of cotton after groundnut is regarded as the
most beneficial., This is firstly because, in such sequence the
cotton crop usuallj gives higher yield; and secondly, as it is
preceded by a leguminous crop, it need not be given a heavy dose
of manure., In such a sequence, therefore, there can be_slight
reduction in the cost of manurial inputs, The sequence between
cotton and jowar is also of advantage, as jowar which is an
exhausting crop gets the residual benefits of the manure applied
to cotton. The sequence between jowar and groundnut is also
beneficial in the sense that the depressing effect of jowar is.

less harmful to the leguminous crop.

1 Mghta, D.N. and Janoria, D.L., ope.cit., pe 921.



196

It is reported by the cultivators that this rotation is
mostly followed on the medium-black soil, where all the three
erops included in it can be satisfactorily grown.- It cannot be
practised on the lighter type of soil as it does not suit cotton
cultivation. Nor cam it be followed on the deep-black soil, as
groundnut cannot be grown on it.

The crop~rotation experiments carried out at the Research
Station, Jalgaon, have conclusively proved that the sequence
followed in this rotation is the best of all the other rotations,
as it gives higher yield of all the three crops iacluded in it, ’
The rotation experiments at the Research Station, Akola, also
have proved the seme. It is pointed out that, this rotation 1is
the best, particularly because it includes jowar, which consti-
tutes not only the principal food of the people in the region,

- but also provides dry fodder for their livestock.; It has been
observed at the Research Station, Jalgaon, that the average
yield of cotton and jowar grown according to this rotation is
higher than that of cotton and jowar teken repeatedly yeer after
year with or without manure.> The average yield of groundnut is
also higher than that of the groundnut crop grown under the two
rotations of G=J end G=C. The average yields of cotton and jowar
rotated according to this rotatiom are, however, lower than those
of cotton and jowar grown under the rotations of G-C and G=d
respectively (see Table 4.2).

The stu&y of the financial aspects made at the Research

1 Ibid, p. 921.
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Station, Akola, has revealed that this rotation is the most
profitable of all, It has been pointed out that "with a compara=
tively low cost of’ production this rotation offers the largest
gross profit per acre." 1

Groundnut-Jowar-Cotton :- The crops included in this rota-

tion are the same as in the previous one, but their sequence is
different. The order of crops in this rotation is not regarded
as of much advantage. Under this rotation, cottom is grown
after jowar, which is an exhausting crop and which impoverishes
the soil to a great extent, .This sequence of crops, therefore,
not only affects adversely the yield of cotton but also increases
its cost of menurial inputs. It is reported by the cultivators
that because of the depressing‘effect of jowar, the cotton grown
after it gives lower yield. The cotton crop, as it is teken *
after jowar, has to be given higher dose of manure, to recoup
the soil exhausted by jowar. -The sequence between cotton and
groundnut is also not advantageous. The cultivators peinted out
that in such an order, the residuals of manure abpliéd to cqtton,
encourages more of %egetative growth in the groundnut vines at
the cost of pod ﬁevelopment; The sequence between groundnut and
jowar alone is regarded bemeficial. The jowar crop as it is
taken after a leguminous crop like groundnut, gives'betﬁer yield.
This rotation is practised only on the medium-black soil,
where all the three crops can be satisfactorily grown. This

rotation, however, is not very common with the cultivators, as

l Ibid’ p. 921.
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the sequence of phe three crops in it, is nog advantageous,

The crop-rotation experiments at the Research Station,
Jalgaon, have shown that the crops grown according to this rotae-
tion do not give high yield--particularly cotton and jowar,

(See Table 4.2.) The average yield of cotton is lower than the
&ield'of the mahuréd cotton grown continuously year after year.
The seme is the case with jowar. The average yield of groundnut
alone is comparatively higher, If the yields of the three crops
grown according to this rotation are compared wiﬁh those of the
previous one, one finds that -the previous type of rotation gives
better results. (See Table 4.2.) Both the cesh-crops grown
according to the ﬁfeviéus rotation give higher yields.

From the financial point of view also, this rotation is
not as profitable as the previous one.

L4, Crop-Rotations in the Irrigated Villages

In the two irrigated iillages, banana is grown as the. -
major irrigated crop, in addition to the dry crops like jowar,
groundnut and cotton., In these villages benana is the main crop
around which the major rotations are formed., Banana is largely
rofated along with any of the three dry crops. The rotations in
these irrigated villeges, therefore, are of a peculiar type
under which an irrigated crop is alternated with.dry crop/s. The
cultivators reported that this practice of mixed rotations is
consciously followed in order to avoid the problems of water-
logging. After teking banana, which is heavily irrigated, they
prefer to put their lands under dry crops for a year or two. The

rotations of the irrigated crops alone, such as Banana-Sugarcane,

Banagna-Paddy etc. are very rare.



199

From the four major crops--banana, jowar, groundnut and

cotton--taken in these villeges, three types of three-year
rotations=-NB~JB-C; NB-JB-J; and NB-JB~G, are formed. These are
the three basic'rotations,'which, however, can be extended_to
longer rotations of four, five or more years, by adding the other
dry crops to each of them, The four-year or longer rotations,
however, are rarely practised in both the irrigated villages,
The crop-rotations largely practised in these two villaées are
NB=-JB~C and NB=JB-J. It was seen that of the total irrigable
area of the sample'cultivators in the two villages, more than 56
per cent was reported under these two erop-rotations (56.8 per
cent in Waghode and 56.L per cent in Rozode). Besides these
two rotations, however, the rotations of the dry crops alone,
which are discussed earlier, are also followed on the dry lands.
In the following, we discuss in brief the two rotatioms, NB«JB~C
and NB-JB-J, which were most commonly practised on the irrigated
land in the two villages.

helhol. Three-Year Rotations

Bénana-cotton :~ This is a mixed type of rotation in which
an irrigated crop (banana) is alternated with a dry crop (cotton).
Of the two crops, banana is of a longer duration, lasting for
one and a half years. Comparatively, cotton is of a lesser dura-
tion occupying the lend for nine months or half the period
required for banena. In both the irrigated villages, banana 1s
grown as a plante-crop. Its ratooning is never practised. The
ober and November

crop is planted in June end is harvested in Oct

of the following yeér.
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The botanical and other details asbout cotton are presented
earlier. As for banana grown in these two villages, it is of
"Dwarf Cavendish" or Basarail variety, Banana belongs to the
fémily Musaceae thch is a member of the order Scitamineae.l The
banana plant is a giant herb.2 Its stalk supporting the mass
of leaves and the bunch of fruits is merely a compact cylinder
of tightly rolled elongated sheaths, It has an extensive mass
of rootsa3 They mostly spring from the upper perts of the corm,
a little below the bases of the outermost surviving leaves and
spread laterally in upper layers of the soil.4 According to
Fewcett the laterally spreading roots extend to some seventeen
feet from the plant, descending commonly to a depth of two and
half feet in the soil.5 Under all but the most faevourable soil
conditions, however, the majority of the roots are to be found
in the top six inches. Banana is therefore considered as a
surface feeder. It is an exhausting crop. As shown in Table
b.l, the crop removes the highest emount of all the three major
nutrients from seil. Heavy doses of manure (35 to 40 cart-loads

per acre) and fertilizers (600 to 750 lbs. per acre) are therefore

1 Simmonds, N.W., op. cit., p. 1.

2 Report of the Banana Mission, Inter-American Economic and
Social Council, Special Committee on Bananas, Pan American
Union, Washington, D.C., 1957, p. 34 .

3 Summerville wérking on the 'Dwarf Cavendish' benana in
Queensland found that a healthy corm bore 2-300 roots. Quoted

by Simmonds, N.W., op. ¢it., p. 4.

& Simmonds, N.W., op. cit.,-p. '
5 Ibid, pe 4.
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applied to it. It is regarded as a good rotation crop, as the
residuals of manﬁre applied to it prove beneficial to the
succeeding crop., As pointed out earlier, the banana crop requires
heavy irrigation. The average rate of irrigation is about ﬁhree
inches per eight to ten days. The cultivators reported that
seventy to seventy-five waterings are normally applied to it
during its period of eighteen months., Because of such g heavy
irrigation, the need of putting the land under dry crops after
banana, is more felt, | /

The experiments of crop-rotations with banana as one of
the crops, are not carried out at any of the Research Centres‘in
the Magharashtra State. This is largely because except in the :
Jalgaon region, benana is teken as a perennial crop in other
parts of the Mgharashtra State. In the other States also,
banana is grown as a perennial crop.1 The practice of growing
banana as plant-crop and rotating it with the other dry crops
is unique and is confined to the Jalgaon region only. The
Banana Research Station established at Sgvada in the Jalgaon
region is started very recently2 and hence there too, the crop-
rotation experiments about banesna are not yet underteken. Thus,
there is no scientific study available about the crop-rotations

of banena., In such conditions, the experiences and the general

1 The oldest banana fields recorded are in Madras where,
according to Cheema, Bhat and Naik, ages of one hundred years
are known. Quoted by Simmonds, N.W., op. cit., ps 191.

2- The Banana Research Station at Savada, Jalgaon district,
is established in 1960-61. .



202

impressions reportgd by the cultivators in the two irrigated
villages, may be relied upon.

It is reported that most of the cultivators in both the
irrigated villages prefer to follow this rotation, NB-JB-C, on
medium as well as deep-black laend. This is evident from the
data as well. The dapa clearly reveal that in both the villages
a large proportion of the total irrigeble land, both of medium
and deep-black soil, was reported under this single rotation.
In Waghode, about 27.3 per cent of the total medium-black land
having irrigation, was reported under this rotation. Similar
was the case in Rozode. About 39.2 per cent of the irrigable
land of medium-black soil was under this rotation. This type of
rotation is all the more preferred on the deep-black land as on
such land jowar taken after banana generally does not give good
results., In both the villages, therefore, the largest propor-
tion of the deep-black land having irrigation facility (41.0
per cent in Waghode and 11.98 per cent of the total irrigable
deep~black land in Rozode) was put under this single rotation.

It is reported by the cultivators that they prefer to
rotate cottoh along with banana on their irrigeble lands, because
of three main reasons: (1) By growing cotton in rotation with
banana, the cultivators can'maximise their ipcome as both of
these are cash-crops and give high returns than any of the other
crops grown in the two villaggs. Most of the cultivators,
having irrigation facility, therefore, prefer to rotate cotton
along with banana as it gives higher returns at comparatively

lower cost of cultivation. (2) It is pointed out that cotton
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teken after banana grows better and gives high yield., The
residuals of the manure applied to banana proves beneficial to
this crop. Such is not the case with jowar and groundnut, The
cultivators reported that because of the residual effects of the
heavy doses of msnure applied to banana, more of vegetative
growth takes place in the case of both jowar and groundnut end
these yield comparatively less produce. (3) It is believed that
cotton taken after banana need not be given any fresh doses of
manure. It can be grown well only on the residuals of the manure
applied, The cultivation cost of cotton, therefore, remains low
to that extent. This rotation is largely preferred by the
medium and the large cultivators who have additional lands to
grow jowar to meet their requirements of food and fodder. The
cultivators who do not have such additional land are required to
take jowar after banana, even though it does not give satisfactory
yield.

Banana=Jowar :- This rotation is not commonly practised,

as jowar grown after banana, generally gives lower yield. The
cultivators reported that the residual of the heavy doses of
manure applied to banana, causes more of vegetative growth in
jowaer plants at the cost of grain produce., The normal height of
jowar plants grown on dry land according to the rotations of dry
crops was about seven to eight feet, In Waghode, it was .
observed that the plants of jowar taken after banana grew to a
height of eleven to twelve feet. It is reported that because of
such height, the jowar crop suffers from lodging, which affects

the yield still more adversely. However, soms of the smaller
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cultivators who do not have additional land to grow jowar to
meet their food requirements, take jowar efter banana, even though
it gives low yields.

Some of the other cultivators held an altogether different
view, They reported that though the yield of jowar taken after
banana is low, the crop provés beneficial to the succeeding crop
of banena. They pointed eut that jowar crop is a very good
moisture absorber and helps to a great extent in drying up the
land which is put to heavy irrigation for nearly two years for
the banana crop., They reported that banana gives better results
when it is taken after jowar. These cultivators prefer to
suffer some losses on account of jowar, in order to get better
yield of the following banana crop. These are mainly the large
cultivators, who concentrate more on the cultivation of banana
crop. Thus, the rotation of NB-JB-J, is mainly practised by the
small and the large cultivators on two different grounds.

It is reported that in both the irrigated villages, this
rotatién is largely practised on the medium-black lend on which
the vegetative growth in jowar plants can be comparatively less.
It is generally not preferred on the deep~black soil. This cen
be seen from the data also, In Waghode about 29,6 per cent of
the medium-black land having irrigation, was reported under this
rotation. In Rozode also, the case was near about the same--
35.6 per cent of the medium-black land being under it. In the
case of the deep-black lend, however, the proportion of the area
reported under this rotation was considerably low. In Waghode

about 15.9 per cent of the total irrigable deep-black land was

rd
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" under this rotation. In Rozode, the respective proportion was
still low-~4.7 per cent of the total deep-black land having
irrigation.

The cultivators reported that from the finsancial point of
view, this rotation is not as profitable as the previous one
because jowar does not give as high returns as cotton.

Summary

‘ The three major dry crops grown in the two dry villages,
are commonly rotated in the five different rotations, of which
threé are two-year rotations and two, three-year rotations. The
cultivators reported that a given type of crop-rotation goes well
with a particular type of soil. Thus, the two-year rotation of
G-J, is better suited to the lighter type of soil; the three-year
rotation of G=C-J, to the medium~black soil; and the two;yeaf
rotation of C-J,'to the deep-black soil., The remaining two rota=-
tions, G-C and G-J-C, can be practised on the medium-black soil,
but these are not as profitable as the three-year rotation of
G-C~J. - This has been conclusively proved by the crop-rotation
experiments conducted at the Research Station, Jalgaon.

In the two irrigated villages, NB-JB-C and NB-JB-J are the
two major crop-rotations practised on the irrigated land. Besides
these, the usual rotations of the dry crops, are also practised
on the dry land. The cultivators reported that the NB-JB-C
rotation is more suited to both medium and deep-black soil. The
NB-JB-J rotation, however, goes well with the medium-black soll
alone. OFf the two rotations, NB-JB-C is preferred by a largé

number of cultivators in both the irrigated villages.
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CHAPTER V

CULTIVATORS AND CROP-ROTATIONS

As stated in the preceding chapter, the cultivators in’
the surveyed villages pointed out that a given type of rotation
goes well with a particular type of soil. Thus, in the dry
villages, the rotation of G~J is well adapted on the lighter
soil; while the G-C-J rotation is better suited to the medium-
black soil, and the C-J rotation, to the deep-black soil. In
the irrigated villages the rotation of NB-JB-J is well suited
to the medium-black soil, and NB~JB-C to the deep-black soil,
Howeﬁer, soil alone does not determine the acceptance or rejec-
tion of a rotation, though it is one of the basic factors :
affecting the choice of rotations. Besides soil, the cultivétor's
size of holding, and his other resources and requirements S
naturally have a play in the selection of rotations. Thus, a
rotation though suited to a particular type of soil, is not
necessarily accepted at all times. The choice of different
rotations is determined by the complex of factors, A4n attempt
is made in this chapter to break away this complex and bring out
the basic factors responsible for the acceptance of different
Trotations.

5.1. Cultivator

The chief factor in the agricultural production is always

the cultivator himself. His importance in agriculture can
hardly be exaggerated. M"The soil represents wealth, that 1is
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only potential; the extent to which this is converted into
actual means of increasing human satisfaction depends upon him

who tills it."t

As Thorold Rogers puts it "..... what
economists cail fertility is not only that of the earth and the
Sun, but of that acuteness, skill, foresight and deligence which
constitutes the best qualities of a competent husbandman,
Fertility is, and must be in the soil, but it is still more in
the intelligence of the man who handles the soil. The former
kind of fertility is and may remain a capacity only, the latter

n2 The cultivator is the man who decides what

is an energy.
crop, where, end how much should be grown, He is the man who
takes decisions asbout all these, acts to carry them out end
accepts the final responsibility for the consequences of the
decisions,.

The responsibility of teking decisions and cerrying them
out with all the consequences differs mainly according to the
status of a cultivator. Cultivators may have different status
depending on their relation to the land. They may be either
owner or tenant cultivators or a combination of both i.e. partly
owner and partly tenant cultivator. Tenant cultivators may be
of two types-~cash-tenants and share-tenants. In general the
cashetenants assume more responsibility and risk then the share-

tenants and are more independent of the landlord in formulating

their farming plans, than are the share-~tenants. Among the

1 Calvert, H.,, The Wealth and Welfare of the Punjab,
Lahore (1922), p. 1l.
2 Thorold Rogers, History of Agriculture and Prices, Vol.IV,

Ch, XXVI



208

cash-tenants also, important differences may exist. Some may
have leased-in land for a period of years and can plan their
farming operations much as an owner operator does: Others may
have leased-in land for a year or two and may not be in & position
to have a definite farming plan, Share-tenants lease-in land
by giving the landlord a shere--usually ome-third to one-half--
of the crops grown. In the case of such tenants, the farming
plans are mostly given by the landlord and the tenants are only
to carry these out. They usually do not have any right to
formulate the cropping plans, independent of the landlord,

5.2. Attitude Towards Cultivation

Majority of the cultivators take to their occupation of
cultivation as a way of life, They pursue their occupation as
providing a living rather than as a means of making money which
can be extended and developed., Their attitude towards cultiva-
tion, therefore, is basically of self-sufficiency., They farm for
their living. The cultivation of cash-crops, which are meant
mainly for the market, are, no doubt, undertaken but only after
making a provision for the production of food and fodder. Produc-
tion of food is given the prime importance in their whole farming
plans., Many of the cultivators do not appreciate that it may be
advantageous to grow more profitable cfops for sale and to buy
food end fodder from their proceeds. They traditionally prefer
to live on the products of their holdings and not on the profits
derived from it. As Calvert puts it "Agriculture has not yet

becomeé a business and the cultivators businessmen.®

1 Calvert, H., op. cit., p. 192.
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There are several reasons for this type of basic attitude,
The physical and the climatic conditions, the small and the
fragmented holdingé; poor resources and the lack of technical
knowledge are some of the major factors which have framed this
type of attitude towards cultivation. 'As Mukerjee pointed out,
"caprices of the ;easons which make agriculture a gamble instead
of an occupation, destroy his (cultivator's) thrift and generate
an ardent belief in an inexorable fate, ﬁere man's character
becomes like climate and the soil, one of the unaiterable

factors in the agricultural situation." 1

A similar type of
observation is made by Hailey who remarked that, "the whole
agricultural system esee.e has in fact been adaptéd to meet the
predominant feature of the climatic conditions viz. the un-
certainty of the rainfall. This had led the agriculturists to
aim at security rather than high results and to frame his annual
crop programme so as to eliminate the chances of total failure.
This attitude may be seen im every phase of his operation--in
the growing of two Crops ...se., in the habit of sowing mixed

Cr'oPS es..ee, in his preference to hardy if low-yielding verie-.

ties and in the land system, in the distribution of the different
2
"

classes of land so as to secure at least one crop in the year.
In accordance with their basic attitude, the cultivators

first aim at minimum security of food and only then try to

1 Mukerjee, R., The Rural Economy of India, Longmens, Green
and Co. Ltd., London, 1926, p. 6.

2 Hailey, "Agricultural Holdings in the United Province,"

The Agricultural Journal of India, 1919.°
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meximise the cash-income. The production of food is regarded as
"the elemental, the absolutély essential need,." 1 As Gadgil
puts it, the productive activity in agriculturé has to serve
three broad purposes: "food for the family, fodder for livestock
and surplus for sale."'2 He further remarks that, "The swmall
size of the produétivé unit and the differences in terms made
by the wide mergins at both sale and purchase make for an
emphasis on domeéstic production, as far as possible, to serve
the first two needs., Ordinarily, even with an increase of unit
size and with almost complete commercialization, production for -
domestic needs; does not vanish, though its proportionate
importance decreases rapidly."

A similar view is expreésed by Mukerjee who writes that
"the primary need of the cultivator is to produce food for him-
self snd his family, and fodder for his cattle. ..... It is his
wants and circumstances, which determine his work. He concen-
trates his effort on the production of food for his femily
without caring to grow more profitable crops. ..... He has not
yet learnt to grow crops of commercial value and live en the
money realized from their sale.” 3 Manﬁ, Keating end Howerd A.

and Howard G.L.C. have also madé similar observations.

1 Calvert, Ho, OP. Cit., Pe 1.
2 Gadeil. D.R., "Indian Economie Organization,” Economic
Growth : g}aéil, Ir’ldiaE Japan, Edited by Simon Kuznets ag
otheérs, Durham, N.C., 6 University Press, 1955, p. 450.
3 Mukerjee, R., Fields and Farmers in Oudh, Longmans, Green
& Co, Ltd., London, ~ Pe 153,

Also see : (1) Mann, H., Land and Labour in g Deccen
Village, University of Bombay, Bombay, .

(2) Keating, G., Rural Economy in the Bombay Deccan,
Longmans, Green & Co. Ltd., London, 1912, . ]
' (3) Howard, A., and Howard, G.L.C., Indian Agriculture
Oxford University Press, London, 1927.




211

Thus, the cultivators have a dual aim--minimum security
of food for family and maximum cash-income. They first strive
'to secure food and fodder required to meet the needs of family
and livestock, and only after securing this objective, they try
to maximise their cash-income by growing cash-crops, Nd
cultivator aims only at maximization of Caéh income from which
he can meke the purchases of food and fodder required.

The cultivators from the surveyed villages were in no way
different. They tried to meet their food and fodder mneeds -
through home production only. DBetween the dry and the irrigated"
villages, however, there was a difference in the intensity of ;
the need, It was comparatively low in the two irrigated ‘
villages. Otherwise, the basic approach of all the cultivators
in the dry as well as the irrigated villages was the same. The
food was regarded as one of the basic factors which each culti-
vator has to take into consideration while deciding upon the
farming plans., Even the large cultivators felt that purchasing
. of food for family was below their dignity. The case of fodder
requirement was slightly different. The fodder needs of live-
stock were generally met from the stalks of jowar and other
crops mainly grown for food. If the fodder from such-crops fell
short of total annual requirement, the cultivators preferred to
purchase it, rather than increasing the area under them..

5:3. Cultivators and Crop-Rotations

As pointed out earlier, maximization of income from land

is the aim of the individual cultivator, Meximum income, however,

does not mean for a year or for a short-run, but for a long
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éeriod. It has to be attained throughout the period of a long-
i;up. Thus, the final aim of all the individual cultivators is
to get the stable meximum income over years., They try to
achieve this objective by formulating a judicious rotation-plan
for themselves, so that they can secure a regular flow of stable
maximum income over a périod. They never aim at the highest
production and profits for a year or for a short-term. Farming
plans which are likely to give the highest income for a few
years to the permanent detriment of so0il fertility and future
income are considered economically unsound and are not practised
by any cultivetor, 1 fThe cultivators always prefer to have

such a farming plan which will givé them the stable maximum
income and also keep their lands "at a profitable level of
productivity over a long-run." 2 .The cultivators' aim of the
stable maximum incoms, therefére, does not relate.only to the
utilization of avallable resources but to the comservation of
them as well, They have to comblne along with the resource use
the conservation measures also. The lack of conservation
measures may not show any effects im the short period, but these
will certainly heve very adverse effects in the long period,
This only meaﬂs that without any measures to conserve, the culti-
vators may get higher income in the initial period but this will
not last for long. As it is mot possible to replenish the lost

1 Blagburn, C.H., Farm Planning end Management, Longmens
Green and Co. Ltd., London, 1961, DP. ke

2 Heady, E.0. and Jensen, H.R., Ferm Management Economlcs,
Prentice-Hall, Inc., Englewood Cliffs, 1957, pe 128,
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fertility in soil, the income will certainly come down in the
“long period. However, with due measures for'conservation'right
from the start, the fertility of land can be retained at its
level for a very long period. So, the adequate use of resources
along with the conservation measures can assure the individual
cultivators the stable maximum income over years. :
Theoretically, the best farming plans for a particular
cultivator can be decided by the application of the economic
principle which states that the best combination of crops has
been reached when the transfer of a marginal amount of land,
labour or capital from one crop to amnother would result in a

reductior in the total income.1

In practice, however, the
cultivators' choice of crops is never completely free. It is
limited by ﬁhe physical characteristic of the land itself, its
size and layout, its soil-type and climate, by the amount and
quality of lebour available, by the farmer's capital resources
and by the capacity and preferences of the‘cultivator himself.

| Cultivators are, thus, required to take two kinds of deci-
sions, One involves the problem of choosing the best long-run
cropping programme and the other a short-run or an annual task
of implementing the programme chosen. In the long-rua progreamme
they have to decide upon the combination of crops or rotations
which will keep up the regular flow of income stream over a
period of yeers without impairing the fertility of landf Rota-

tions, as pointed out in Chapter IV, maintain soil fertility

1 Blagburn, C.H., op. cit., Pe 5.
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and productivity at a higher level and thus give a maximum
income over a long-period. Fertility of soil is msintained
through a proper sequence of crops requiring different amount
eand proportion of nutrients. Productivity is indirectly
increased through controlling the different types of diseases
and pests. Rotations, thus, are perhaps the most efficient way
of conserving the basic resource--land--and securing the maximum
returns from it for a number of years. Experimental work in
different countries has definitely proved that continuous cropp-
ing of a single crop causes its yields to decline to unprofiteble
levels over a period of time, In the long-run programme, there-
fore, the cultivators have to decide upon a proper rotation-
plan which will keep stable the level of maximum income through-
out the period without adversely affecting the soil fertility.
Such a longerun programme provides them with a general goal,
which is likely to give the greatest returns over a peried of
years, The prices and yields may change from year to year and
the plan for two years may not remain the same; even then the
cultivators need to have a long-run plan to give generél direc-
tion to their farming operations. 1

Once the long=-run cropping programme is decided upon,
there remains the short-run plan or an annual task of following
the long-run plan. The short-run plan is made to fit the indivi-
dual year, The long-run plan for a particular plot may be of
G-C-J rotation, but due to insufficient rain or non-availebility

1 Heady, E.O., and Jensen, H.R., op. cit., Pe 9%4.
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of manure in the second year, the cultivator might be required
to breek away from the original plan and repeat groundnut or
take jowar instead of cotton which was due on it for that year,
The second kind of decisiops are also important as the cultie
vators are at times required to deviate from the accepted rota-
tion-plan because of various factors. We will deal with these
decisions and the factors responsible for them in the following
two chapters. In this chapter the long-run decisions and the
factors influenéing them are considered,

The long-run programme or the rotation-plan should
accomplish four objectives: (1) it should maximize the net income
for the farm as a wholej (2) it should maintain the soil produc-
tivity at a profitable 1evei--not the highest yield per acre
but yields which give .the greatest return for the farm as a
whole; (3) it should consider the labour programme., One crop
sequence ﬁay concentrate labour requirements at one time of the
year and cause more hiring or labour at rates which are consi-
derably high, The cropping progremme must be so arranged that
the labour requirements get.spread more évenly throughout the
year; and, (4) it should consider the gbility of a cultivator
to withstand risks and set-backs. A reliable crop, even if it
does not return meximum income, may be desirable for some culti-

vators .1

5.4, Factors Influencing the Long~-Run
Crogping Programmes or the ﬁotation-Plans

In the words of Heady and Jensen, the long-run cropping

1 Ibid, p. 123.
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programme, or the rotation-plan ™must fit the circumstances of
~ the individual farm not only in %erms of soil types but also in
respect to livestock, capital, leases and many other things." 1
In the surveyed villages, it is seen that the rotgtion—plans
are formulated by taking into consideration the overall position
of resources and requirements. In resources, the availability
of land, its soil composition, availability of irrigation and
supply of manure are considered vital and have a considerable
influence on the accéptance of rotations. Among requirements,
the food supply for femily is of prime importance and has a
decisive influenée on the cropping programme.,

The basic attitude being of self-gufficiency, the culti-
vators first try to secure the minimum supply of food for
femily., This approach necessarily limits the field of choice
of rotations, as they are required to select rotations with
jowar--the staple food. The food requirement is, thus, the
first major restraint which affects the choice of rotations to
a considerable extent. While considering the requirement of
food, the cultivators naturally take into account the quality
of land, which constitutes a-second limitation on the choice of
rotations. Availability of irrigation facility and home-
collected manure supply are the other two important factors
which have to be considered in conjunction with the above two.
Only after taking into consideration these four basic factors,

the cultivators decide on accepting two or three-year rotations

1 Ibid, p. 127.
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or a convenient combination of the two, suited to their leand-
holdings. The land-holding may be considered as one more factor,
but it has a comparatively minor role in determining the choice
of rotations. The land-holding by itself does not appear to
have much influence on the rotations as it has slways to be
considered along with one or more of the above four factors
individually or collectively.

In the two dry villages where irrigation is not availsble,
the supply of home-collected manure is considered as the third
factor influencing the farming plans., In such villages, there-
fore, the four basic factors--food requirement, soil type,
supply of home-collected manure, and size of holding--predominantly
decide the long-run cropping prograemme of the individusal culti-
vator. In the irrigated villages, however, availability of
irrigation facility assumes greater importance and tekes the
third place. The supply of home-collected manure plays a
comparatively minor role in these villages as the cultivators
do not have adequate supplies of own farmyard menure. Banana,
which requires heavy dose of manure, being their main irrigated
crop, they are required to purchase menure from outside. Banana
is the only crop to which & large proportion of the manure
available is applied. It was seen that in the year 1962-63 the
menure given to this crop was more them 75 per cent of the total
guantity of manure utilized by the sample cultivators in both
the yillgges. The remaining quantity of manure (25 per cent of
' the total) was applied to the other irrigated or dry crops. The

dry crops are generally not given any manure or if given it is
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usually in a negligible quentity. It is reported that the dry
crops, as they are inveriably teken after banana, which is
heavily manured, do not require any fresh doses of manure. They
can be satisfactorily grown on the residuals of the manure
applied to banana. In the irrigated villages, therefore, supply
of home-collected manure as a factor affecting the long-run
decisions loses its importance to a considerable extent. The
other three factors, however, remain equally effective in these
villages too. Thus, in the irrigated villages, the four
factors--availability of irrigation facility and the other three
factors--decide the farming plans of the individual cultivators.
These basic factors have a composite effect on the long-
run cropping programmes or the rotation-plans. One of them may
be overwhelming in some cases. But none of them taken independent
of others, can explain fully the choice of rotations. The food
requirement, for example, is the predominant factor in most of
the cases, but by itself it does not reveal a full explanation
about the selection of differemnt rotations. In order to meet
the family food needs, the cultivators are required to give a
definite place to jowar in their crop rotations. But jowar can
be rotated along with cotton or groundnut or banana in their
two, three or four-year rotations. Which rotation/s with jowar
should be chosen canmot be determined on the basis of food
requirement alone. The other factors like manure supply, soil
composition of holdings and availability of irrigation will have
to be teken into consideration to make a proper choice. On the

land, the cultivators may rotate jowar along with cotton or/and
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g?oundnut depending on the type of soil, the supply of home-
cbllected manure and food requirement., If the land is of g
better type, where manure can be profitebly utilized, they will
prefer to rotate jowar with cotton; otherwise, on the lighter
soil, they will rotate it with groundeut. If the irrigation
facility is available, they may as well prefer to rotate jowar
with banana. The choice of rotations, thus, is determined by
taking into consideration the composite effect of all the basic
factors. |

The same is the case with the other remaining factors as
well, None of them taken independently, explains much about the
acceptance of different rotations. Thus, the soil composition
of holding, if considered separately, does not give full explana-
tion of the choice of rotations. This is particularly true of
the medium and deep-black soils, which are more adaptable and
hence put under various types of rotations. Almost all the
| major crops of the villages, can be grown on these soils and
therefore, all sorts of rotations are practised on them. These
rotations cannot be fully explained on the basis of soil alone.
The size of cultivated holding also, if considered independent
- of other factors, does not reveal much. The rotations practised
by the small, medium and large cultivators, particularly the
latter two, are not widely different. The crop rotation of G=J
suited to the lighter soil, is accepted by the small as well as
the large cultivators. This shows that the composite effect of
all the four factors have to be considered, to get a clear and
complete explanation of the rotations accepted by the different

cultivators.



The composite effect of these factors is different for
different cultivators., It must be recognized that no two farmers
are exactly alike in respect to all the basic factors and other
things. 1 They may be similar in some respects, but when the
total effect of all the factors is concerned, they differ from
one another., Even a minor difference as regards any one of the
basic factors gets reflected in the total effect and thereby in
the rotation-plans, Thus, the cultivators having near about the
same requirement of food may differ as regards other factors and
their composite effect and hence may be required to accept
different rotation-plans. The rotations, therefore, cannot be
explained in general terms for all the cultivators. They have
to be considered on individusl basis. There cannot be one best
farming plan for all the cultivators. ‘Eaeh one has to choose
his best plan suiting to his conditions and circumstances.

In the following sections, an attempt is made to explain
on individual basis, the rotation-plans practised by some of the
sample cultivators in both the dry and the irrigated villages.
The rotations practised on a major portion of the land cultivated
b& the sample cultivators caﬁ be explained on the basis of
composite effect of the four basic factors. However, in the case
of some plots, which have some peculiarity, this approach does
not hold good. In such cases, the cultivators are required to
accept the rotations suiting to the peculier characteristic of

the individual plot, We will consider such cases later.

1 Heady, E.O., and Jensen, H.R., op. cit., p. 9. 4lso see
Blagburn, C.Ho’ Oop. cito, Pe 5-
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5.5. Cultivators and Their Rotation-Plens
in the Dry Villages

The composite effect of the four basic factors decided
the long-run cropping programmes of the individual cultivators
in both the dry villages. However, between the two.viliéges,
there was a slight difference between the character of one basic
factor-~land. In Khirode, as it was situated at the foots of
the Satpuda hills,‘the land was mainly of medium-black and light
soil, with an occasional patch of deep~black soil. Exactly
opposite was the case of the other village--Vivare--where deep-
black soil predominated. The quality of land determined the
limits of crop-production; it specified the range of crops which
could be grown, On the deep-black soil in Vivare, therefore,
groundnut could not be successfully grown. Similarly, on the
lighter soil iﬁ Khirode cotten did not prove much profitable,
Thus, the difference in soil brought in the differences in the
cropping patterns of the two villages. Groundnut was generally
not taken in Vivare, while it was the predominant crop in
Khirode., Cotton dominated in Vivare, while it was given a
second place in Khirode. Groundnut, cotton and jower were the
three major crops which.formulated the long-run programmes of
individual cultivators in Khirode. As the land was of poor
quality, none of these crops was generally repeated in any
programme, In Vivare, however, cotton and jowar were the only
two major crops. Cotton, being the only cash-crop, and the land
being of good quality, was repeated twice or even thrice in the

programmes of gome of the cultivatorse.

Of the thirty sample cultivators in Khirode eight were



222

small cultivators whose land-holdings were upto 5.00 acres;
eighteen were medium cultivators whose land-holdings were between
5.01 and 15.00 acres; and the remaining four were large culti-
vators whose land-holdings were above 15.00 acres. In Vivare
the number of small cultivators was relatively larger in the
total sample. Of the thirty sample cultivators in this village,
fifteen were small cultivators; eleven medium cultivetors and
the rehaining four, large cultivators.

~ The totel area cultivated by the sample cultivators in
Khirode was 263.46 acres. About three-fourths of this (198.88
acres) was of medium-black soil, and the remaining (64.58 acres)
of lighter soil. The deep-~-black soil was not reported by any
of the sample cultivaters in this village. (Table 5.,1.) In
Vivare, the total area cultivated by the sample cultivators was
231.55 acres. More than three-fourths of this (175.89 acres)
was of deep-black soil. Of the remaining, a large proportion
was of medium-black type. The lighter soil was almost negligible
(Table 5.2), In Khirode, the proportien of lighter soil was
comparatively higher with the small and the medium size culti-
vators (31 to 32 per cent of the total) than that with the large'
cultivators (14 per cent). In Vivare, the deep~-black soil was
predominant with all the cultivaters. However, the proportion
of lighter and medium-black soil was relatively high in the case
of small and medium size cultivators.

In Khirede, out of the thirty sample cultivators, three

had their holdings entirely of lighter soil; eleven, entirely of
medium-black soil; and the remeining sixteen, had mixed type of



Table 5.1 : Soil-Composition of Land-Holdings Cultivated by the

Small cultivators
Medium cultivators

Large cultivators

Table 5,2 : Soil-Composition of Land-Holdings Gultivated by the

Small cultivators
Medium cultivators

Large cultivators

22
Small, Medium and Large Cultivators in Khirode
Ar;Q-i; lc;~s ------
vators Light soil--ﬁ;a;;;:EESZE----Eaggi--
soil
6.88 14.56 21. 44
45.37 101.42 146.79
12,33 82.90 95.23
64 .58 198.88 263,46
Small, Medium end Large Cultivators in Vivare
T T 7 T We.of 7 7 hreain Acres
ii;ﬁE""&;EEEm-" Dee;- Totval
soil black black
soil soil
1.28 13.62 24,04  38.9%
10.41 29.35 53.50 93.26
- 1.00 98.35 99435
11.69 43.97 175.89 231,55

3
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holdings, consisting partly of light and partly of medium-black
soil. The three cultivators having their holdings entirely of
lighter soil, ‘had practically small land-holdings even though
one of them had a holding slightly more than five acres (6.60
acres), Of the eleven cultivators having their entire holdings
of medium-black soil, four were from the small size-group, five
from the medium; and two from the large size-group. Among the
cultivators having mixed type of holdings, majority (twelve out
of sixteen) were from the medium size-group (see Table 5.3). Im
Vivare, thirteen of the sample cultivators had their holdihgs
entirely of deep~black soil; four, entirely of medium-black soil;
and the other remaining cultivators (thirteen) had a mixed type
of holdings. Of these remaining cultivators, five had the
hdldings of medium and deep~black soil; two had the holdings of
light and medium-black s0il; and six had the holdings of light,
medium and deep-black soil. Of the thirteen cultivators having
their entire holdings of deep-black soil, seven were small culti-
vators, and three each, medium and lerge. Among the four culti-
vators having holdings entirely of medium-black soil, three
cultivators were from the small size-group and one from the
medium group. Majority of the cultivators having mixed type of
holdings were from the medium size-group (see Table 5.4).

In order to study the total impact of the four basic
factors on the long-run cropping progrsmmes, the sample culti-
vators may be classified into two groups: (1) those following
agriculture as the main occupation and depending mainly on their
land for the femily food requirements; and (2) those pursuing

agriculture as a subsidiary occupation and not wholly depending



Table 5,3 : Distribution of the Cultivators in Khirode according to Soil-Composition
of Their Land-holdings -

Small Medium Large
Soil-comgosition of cultivators cultivators cultivators Total

Land-holding No. of Area No. of Area No. of Area No. of Area

culti- in culti- in culti- in culti- din
vators acres vators acres vators acres vators acres

Land-holdings wholly

of light soil 2 Le70 1 6.60 - - 3 11.30
Land-holdings wholl

of medium=black soi b 13.11 5 39.62 2 38,78 11 91,51
Land-holdings of light |

and medium~black soils 2 3,63 12 100,57 2 56,45 16 160.65
Total 8 21.44 18 146,79 & 95.23 30 263 .46

Yy



Table 5.4 : Distribution of the Cultivators in Vivare according to Soll-Composition of
Their Land-holdings ’

- s G g B SR S Es M S h s G OB @) S} an en B G S5 SA AF G SR W W @F SN W2 W FF S S SR W W W W, W A A %S W

Small Medium Large
Soil-composivion of ~ Sultivators - eultvators = cultlvators = Total
Land-holding No.of Area No.of Area No.of Area 0.0f Area
culti«~ in culti- in culti~- in culti- in
vators acres vators acres vators acres vators acres
Lend~holdings wholly of
deep~black soil 7 17.66 3 19.42 3 84.05 13 121,13
Lend-holdings wholly of
medium-black soil 3 6.36 1 5445 - - 4 11,81
Land-~holdings of medium
and deep-black soils 3 9.43 1 14.64 1 15.30 5 39.37
Lend-holdings of light
and medium=black soils 1l 3.08 1 T.17 - - 2 10.25
Lend-holdings of light,
medium and deep-black
soils 1 2,41 5 46.58 - - 6 48,99
Total 15 38.94 11 93.26 b4 99.35 30 231.55
................ R
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on their lapq for the food needs. Of the sample cultivators,
;upnty-?our from Khirode and twenty-five from Vivare were
;ﬁ§iuﬁed in the first group; and the remaining (six in Khirode
’énd five in Vivare) in the second group. Majority of the cultie
vators included in the second group were small, who could not
make their living from the land they had. They were, therefore,

more engaged in the other occupations than cultivetion.

5.6, Cultivators Following Agriculture as the
Main Occupation and Mainly Depending on
Their Land for the Food Needs

In Tables 5.5 and 5.6 are given the rotation-plans
formulated by such cultivators, grouped according to their
reported annual food requirementsl and the supply of manurial
resources. 7The rotations accepted on the lands of different
s0oil types are shown separately. The Tables clearly reveal the
influence of jowar requirement on the choice of rotations. As
the jowar reqﬁirement rises, the area allotment to jowar increases.
The area allotment to jowar is almost the same in the cése.of
the cultivators having more or less the seme requirement of food.

If we translate the accepted rotations into cropping, we find

that in the case of majority of the cultivators in each requirement

is the staple food for the people in the dry as
iell asJ:ﬁgrirgigated vgllages. The cultivators, thgrefore,
were asked to state the total quantity of jowar required fcrh'ch
family consumption per year. It did not include the jowar whil
some of the cultivators paid as kind wages to the casu

' f jowar for
labourers. On an average, the annual requirement o
consumption was abou; h.g;maungspgigepg::o;érs§:n2;stﬁgtéggﬁgy

rain an
D e O oar b same (4.8 maunds). See Mann,H.H.,

P ear about the :
Ezzgigggcgrgagegs of the Rural Areas of the Bombay Presidency,
Government Central Press, Bombay, 1924, pe 5ke



L A . .
IEElE_izi‘ + Rotation-plans of the Cultivators Following Agriculture as Main Occupation in Khiréde {Area in Acres)

S Soil-composition . .
| | Of 1and-holding  =mmmmc oo oo Supply of manure ________
. . . eeee——ececan- - pto 5 cart-loads 0 cart-loads YT
N - L ¢ T
e quirement Stud and- soi black Light i Li oo eoil
requivennt 34 y lemdc blag Ligh Medium-black soil Light , Medium-black soil
a-J G-C G-J =C G-d G-J e-C  G-C-d G-d-C C-C-C-d

- e Em W M e E am Er ms W e e e e o W TR T M o W W @ e e W e = = w - R —
- - - Grar S s s e W S .m Em A W Sk e W ™ an en ex es W e = e N o = S e = W -
- e = Em e m = .- wm s o wn

7 to 15 mds. 10

5.88 2.95 - - - - - - - - - - .
11 5.91 1.55  4.36 - - - - - 1 1.55 - - 2 3. 1 0.8 - - - .
16 7.51 - 7.51 - - 3 L9 2 2,60 - - - - - > ?.3 - _.3 - - - -
- 27 12.78 3.00 9.78 - - - - - - 1 3.00 1 4.33 - - - - - - 1 5.45
16 tO 25 mds- ’ 5 2.88 - 2088 - -‘ - - - - - - - - - - - - an - - -
7 3.90 3.90 - - - - - - - 3 3,90 - - - ~ - - - - - N
8 4450 - k.50 - - - - - - - - - - - - - - 3 4.50 - -
9 5.28 2.05 3023 - .- - - - - l 2.05 - - 2 2.1‘-8 l 0.75 - - - -
17 5.540 2,60 2.80 3 2,60 1 2.8 - - - - - - - - - - - - - N
20 11.74 1.25 10.49 - - - - - - - - - - - - - - - - - -
25  13.03 3,75 9.28 - - - - - - - - - - - - - - - - - _
26 to 30 mds. lll- 6.63 - 6063 - - - - - - - - - - - - - - - - - -
- 18 8446 1.13 7.33 - - - - - - - - - - - - - - - - - -
21 10.88 bt 10.88 bt - - - bt - - - - - - - - - - - - -
31 to 40 mds. 13 6458 3,00  3.58 - - ~ - - - 1 3.00 3 3.58 - - : - - - - -
22 6.60 .60 - - - - - - - - - - - - - - - - - - -
2 8.32 - 8032 - - = = B - - - - : : - : - - - : :
2 15.64 - 15.64 - - - - = - - - - _ - - - - - - -
28 20.91 3,60 g;ﬁ - - - - - - = - - - - - - - - _ - -
29 23.14 - . - - - - - - - - - - - - - - - - - -
30 35.54 8.73 26.81 - = = = = - -
Above 40 mds. 12 g'.2§ 93 g-ig - - - - - - - - I T T ;o oS -
1 1 03 . . - - - - = - - - - 1 3, - - - -
22 083 5063 3.20 - bl - - - - 2 5.63 ;
.91 6.0L 3 L.78 3 k501 5.5
Total 24, 246.95  57.65 189.30 3 260 4 771 2 2.8 9 1913 b T4 : \
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2§b1°_§°5 : (continued) 'f} .- | f
oottt ToTETEEETEEEETT SoTeyrT o EEETEEEEEEEEE ST “Supply of menuwre " 77 -ttt
Soil-composition - e e e 0 1 e 0 e e e T B e e e Y e e
‘- ‘ of land-holding : 11 to 15 cart-loads N
Annual Case Size of cmmmia—— —————— - e e e e — - —————— - - o o e o —— e eman———— -
" requirement Study land- Light Medium- Light soil ' Medium-black soil L
of jowar No. holding  soil black = 2 =ecemcmmcce;ae cecdmme e n e eccmecccemema e e mmemmsa—— e caemmesas—caaeeceasmss———samemms————— ——
soil G-J ‘ G=J . G=C C-J G=C=J G=J=~C
| Plots Area  Plots Area  Plots Area  Plots Area  Plots Area  Plots Area
7 to 15 mds. 10 5.88 2.93 2,95 ° - - - - - - - - - - - -
11 5.91 1055 . le036 - - - - - - - - - - - -
16 7051 - 7.51 - - - - - - - - - - ‘e -
27 12078 3.00 9.78 - - - - - - L] - - - - -
16 to 25 mds. 5 2.88 - 2.88 - - - - - - I 2,88 - - - -
. 7 3.90 3.90 - - - - - - - - - - - - -
8 ‘}.50 - l+.50 - - - - - - - - - - - -
9 5.28 2.05 3.23 - - - - - - - - - - - -
TR -
20 11. . . - - - - - - - - - - - -
25 13003 3-75 9?28 2 3-75 it - 3 5.85 1 1.00 1 2043 - -
- - - - - - - L - 6 6.63 - -
26 to 30 mds. ig g:i% 1.13 g:g% 1l 1.13 2 0.87 1l 2.75 1 2.78 1l 0.93 - -
21 10;88 - 10.88 - - 1 3.60 ‘I- 7.28 - - - - - -
31 to 40 mds. 13  6.58 3.00  3.58 - - - - - - - - - - oo L
Sf, 2;2‘2’ 6.60 8,32 - - 1 1l.15 2 3.1 1 0.28 - - 2 2.78
26 1506L - 15'61'" = - = - : : - - - - - . -
28 20,91 3,60 17.31 - - - - - - - - - - - _
29 23014 A 23.1‘|’ - - - - - - - - - - b -
30 35.54 8.73 26.81 - - =
. 2 6.28 - 6428 - - - - = - - - - - -
.‘A.bove 1&0 mds :]l.-. 10.33 7.93 2,40 - - : - - - - - - _ - _
23 8083 5.63 3‘20 = -
------------------------ . 7.6k 8 9.9 2 2.78
Total 2, 246.95 57.65 189.30 3 4,88 4 5,62 10 19.29 7



Table 5.5 : {continued)
—————————— é - i - - E - e = = e m m = m e wm e m m e e e = = = _‘-_ - e e e e e w = e e w e W e o e W m o e Em Em = W W ™ W W W @ W W W W W -
Soil-composition <~ TTTTTTTTmTTTTTSSmmmmososooomossooooooe—oooo—oooes EE?-X--_S____E]?E? __________________________________ Total Totel Area under
of land-holding Above 15 ecart-losds T Temmee eSS g‘i“mber nEen i?r::rged;
______________________________________________________________________ a .
Annual Case Size of [ :ore Madsum_ b med YT T atatetalebt et lot v
requirement Study la:d- Is‘jéfl;_t Iﬁgiﬁm' ................... Ii%?f-fgj_'% ___________________________________________________ ’ ffgif’f;biffk soil RS g:::tion ¥
= B s ol S e, e e b B TR NS Ui R T
____________ Plots Area Plots Area Plots Area Plots Area Plots Area  Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area ,
7 to 15 mds. 10 5.88 Bs D 1 ; - - ” ” = = s
5 251 i 1 1.18 - . 1175 - - - = - > 1 1.60 - - 1 135 - = - = - - - 7 I 5,88 1.62 .
16 7.51 - 15 5 = 2 m = = = % 2w = VR o A = A O Lds
27 247 .00 i - - & - - - . N = s = ’ - - - = n - . o N = - . .
5 9.7 . - = N = & - - . . = o = N - 3 12,78 5,02
1 2 . . - Ce - - - - - - -
6 to 25 mds §7 %,3% S ?_88 - - - - = = = - - - - = - = = s = - - - - - - - - A 2.88 1ok
8 4250 - k.50 - = - = - - - i - - . B B - ' - - N - - - - oL - - 3 s o
5 38 2los i3 > = 2 2 2 = & 2 & ¢ = = = = ®W = = & = = = = = S5 = 3 5 1026
20 1:?'#?, e e 1 2 - - - - - . - - - = = - - - - - - - - - - - - - ! 5440 1.30
. .25 0.49 1 1.25 - - - - - - - - - - 1 3.5 - - L 7.0 - - - - - - - - 6 11,74 2497
25 13003 3-75 9-28 - L - ] - - - - - - - - - - - - - - 7 -4 - - - - - - - - 7 13003 3.19
26 to 30 mds. 1k 6.63 - 6.63 - - - = = - 5 - 5 - & - - - - - - . - 5 - - . =
18 8.46 1.13  7.33 - - - - = - - - - . - - _ N N - - - : - ¥ E . - > . 2 g;ﬁg 2;%%
21 10088 - 10088 - - - - - - - L - ] - -~ - - - b - - - - - - - - - - 5 10.88 1080
31 to 40 mds. 13 6.58 3.00  3.58 - - - - = - - - - ” ’ = - = - - - - - - E " = " - . .58 "
22 6.60 6.60 - 3 6,60 = . - . = " - " - - = - - = - - - - il - - - - - é’ 2.20 :3%.38
24 8.32 - 8.32 - - - - - - - - - - - - - - - - - - - - - - - - - - 6 8.32 1.99
26 1506‘& - 15061} - - - e — - - - - ) 2 70‘!—8 l llo‘SO 2 3.66 - - - - - - - - - - 5 15.6‘& 5.57
28 20,91 3.60  17.31 - ~ - - - - 3 3.60 = - - - - - - - L 17.31 - - - - - - - - 7 20,91 577
29 23,14 - 23.14 = - - - - - - - = - - - 1 9.60 2 6,05 1 455 - - 2 1.63 1 0.38 1 0.93 8 23.14 5486 .
30 35.54 8.73 26.81 - -. 2 6,50 = - - - 1 2.23 - - 3 16,41 1 5.0 = - 1 5.00 - = - - - - g 35,54 9.84
tbove 4O mds. 12 6.28 - 6.28 - - - - - - - - - - - - - - 2 5.25 1 -1.03 - - - - - - - - % 3 6.28 2.97.
19  10.33 7.93  2.40 3 6.8 - - - - - - 1 1.10 - - - - - - 1 240 - - - - - - = = 5 10.33 3432
23 8.83 5.63 3.20 - - - - - - - = - - - = o - = - 2 = = = - . - . = = 3 8.83 3.88
Total 2L, 246,95 57.65 189.30 8 15.86 2 6,50 1 1.75 3 3.60 2 3.33 2 7.48 7 35.56 7 2C.36 12 33.68 1 5.00 2 1.63 1 0.38 1 0.93 116  246.95 -

‘----__---_--_-’_-_---__--_------------
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Table 5.6 @ Rotation-plans of the Cultivators Following A

priculture as lain Occupation in "Jivarle (Area in Acres)

_— e rerveram Sopply of memmes T TTEETTRpess
oil-composition e emie 77 76 %t 10 cart-loads S
of land-holding _-—————- }-) ____________________________ e e
Annual Case Sige Of ===m——-=—=--—=—moso=mT Medium- " Lighe T TTTTTTTTTTTTT T T
requirement Study land- Light Medium- Deep- black soil Deep-black soil soi e T e
of jower No. holding black P E  omamemmmam  Semm—mmmmmsssss——mmom= SRSSS{SSSS mmommoomossemes 5 S
------------------------------ eep~black e cm e ————
c-J c-J C-C-J Ges Cmd o g VS s0il
- G-C-dJ S TS
;i _________ ;i __________________________________________ Cnti-d el C-W J=W W, q J“E -----------------------
ots Area Plots Area FPlots Area Plots Ar SToEmmesas _Smismees oSosmmeaos ose=tooe ' Plobs Ares Flots dres Bl =-J= GuOW  Obpt  Chillieg=
_________________________________________________ ,S_ = e_a_ _ {OES_AEea Plots Area Plots Area Plots Area Plots Area Plots Ar 5 e edemccemm cmcec e men C-W C=C-C-J ghillies-
__________________ s Area Plots Area Plts Area Plots Ar Smesesmias (o hillies
___________________ ca lots Ar Tmmmm— e Soanme-
7 to 15 mds. 2 1.48 - - 1.48 - - 2 1.48 - - - - = - s e f ca Plots Area Plots Area
5 1.50 - - 1.50 = - 1 1.50 = = - = = - " - . . - - - = - 1
7 2.58 = 2.58 - = - = ~ " - = - N - - N i 5 - - - - - - * - ) - - - -
12 3.53 - - 3453 - - - - 3 3453 - - o - - _ - a i - - - = - - - ; - - - - = - - &
20 6.38  1.13  3.05 2.20 - - - - ~ - 1 1.3 2 3.05 - e - - - - = - L . - - = S - -
- o= 2,20 = = - b - o I = & - - - =
16 to 25 mds. 8 2461 - - 2.61 - - 2 2.6L - - - - = = - . - - - - = w5 - -
10 2.73 - - 2,73 - - 2 2.73 - - i N - - - - - - - - _ _ ) ) - _ N ’ " -
ll 3.18 = 1-68 1.50 2 lo68 2 1050 -, - - [ - - - - - = = - - = - - - = » - = = -
1y 4,31 - - 4o31 - - 3 431 - - - - = = - - N N - - " - - - - - ' - - - " - - - _
lg 3.08 0053 2-2; - - - - - - - - - - = - P - = - — =z = - . - - » o - - el - - - - =
1 5ek45 - 5 - = = - - - - - - - - . I u - - - - - - " 1 - - - - - - - = -
23 10,91  0.20  2.80 7.91 - - - - - - - - = - -z 1 1.75 2 3.70 - - S - - = o - - w = - =
&Y L0k - e LLai - - - - - B - B - - = - 1 3.18 - - I 2.8 5 - - - [ - - - - - " " - -
26 to 30 ndsSe 5 2.20 - 1-[#5 0'75 - - = - - o = - - - . o - * 3.28 - - . = : : - - = - : ~
13 A S - ® B = = = I » 2 =2 a° ;o =2 = = I X
1 " - - . - - - - - - - & i - - - - - - - - - - - - ! - . } -
19 5.95 2.32 2,13 1.50 - - - - - - 2 2.32 1 1.00 2 1,13 - - - - 2 1.48 - - - - 1 - - 2 - " - - - -
22 8.71 0-75 ’+¢58 3'38 - = - = = i - = - - - = - - - - o 3 1 50 - » - 3 h.lB = = - - - -
29 17089 - - 17089 - - - = = i == - - - - = - - = = - e = ._ = - : - — - - - - g l o ]_0
30 47.30 - - 47.30 - - - = w - - - - - N - _ - - - - - _ - - - . - - - = - - - - -
31 to LO mds. 17 5,58 - - 5.58 - - . - . = - - - - - - . } -7 - - - = } . - - - - = =
- 883 300 4.00 - T I - - 2 3,00 - - S = &b - - -z = = -7 Sl =
2!.[, lL}'- 3 3- L . - = - - = - [} - - - - - - - - b - 3 - - -
T R T s > o =z tWE Z I = w0 1ds a1 bas - o IoIooioooIo=
- = = ._ . .20 - - = = 24 = = -
Avove 40 mds. 27 18.86 - - 18.86 = . - = - = - - - - - = . L i - 2 b - - 1 1.8 = = i -
Total 25 216.69  7.93 35.00 173.76 2 1.68 12 113 3 353 5 6uk5 3 4.05 2 1.13 L 8.93 2 3.70 6 .16 . -6_63' """"" AT
: ¢ 2 1.50 BoEm e e
. 3 4.13 1l 1.18 2
_____ - o 5.30 l o.lo

- - __..—.-—.-_—__-——-—" = -,

- e = - - -
_—_.._..—_..-..-— - ..___-—_——__---____

- e e =
- - e = ™
- - e = -
-
- -

(continued)
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Tadle 5.6 : (continued)

- e - W - W W ., e W e W e e W ™ wm o s e = e e - - . - - - - = - - - - - - - - - - e & e e @ =@ a w ™ @ e e am ==
- - - e - - e - - - - - - - == e - - - -

SOLL-BOMPOSEELION, oo oo oo i o ot e e S8 5 i %EEEEZ---Sf-_-T?fEEi .....................................
-_of land-holding 11 to 15 cart-loads
Annusl Oaal  SUEE O Lo e T e e P L S i 8
reguirezent Study land- Slacim- biggi Lieght soil Medium-black soil Deep-black soil
No. holding = “7°°%  FEEER SSooSosSsS S oosromomotes s s STosSosSSt o T IOSISSSISTSTI T T T T e e T T T T T T T
of jowar o olding Ged G-J C-J G-C-J C-C-J 0 C-W C=C—C-J
Plots Area Plots Area Plots Area Plots Area Plots Area  Plots Area Plots Area Plots Area
7 to 15 mds. 2 1.L8 - - 1.48 - - - - - - - = - - - - - - - -
3 1.50 - - 1.50 - - - - - - - - - - - - - = = -
7 2.58 - 2,58 - - - - - - - 3 2.58 - = - - = . - =
12 3.53 - - 353 . = = - - - = = = - - - = - - -
20 6.38 1l.13 3.05 2.20 - - - - - - - - - - - - - - - -
lt :-o ?‘ :-15. 8 2.(.)1 = - 2.61 = - - = = - = = : : : : : : : __
10 2.73 - - 2.7 - - = = = - - - - - - - - . -
11 .18 - 1.68 %.gg - - - - = - - - - - - - - - - -
1L L.31 - - . T = - - - - - - - = - - - -
15 3.08  0.53  2.55 - 1 0.53 - = - - - - 2 250 - = B Z em
16 §.L5 - 5ol - e - = = - - _ _ - _ - - - = - -
23 10.91 0.20 2.80 7.91 - - - = - - - _ _ _ - - - - - -
25 1L.64 - 3.18 11.46 - - - -
- - 1 0.75 - - = =
- - 2 101#5 = = -
2k vo 3C =d 2,20 - 1.45 075 - - - M - - - - 3 3.50 - - .
26 vo 3C =Cs. 1% 1‘05 _ C.55 3.50 - - .2. 0025 ~ _ _ _ - - - - - - : :
it 2% 232 2.13 1150 = « - - = 5% - 1 2.05 - - - s R
25 2090 075 Lise 3.3 1 075 - - 2 2.3 - T - . - - ko998 3 7.9
29 7.89 - - 17.og - " - N - - _ _ _ - - - -
30 L7.30 = = 4743 = - - I
' s.8 - =TT I oL - - - =z T I &
1 d O =45 17 ')058 - = - - - - - - = - - -
31 0 &LV 15 21 2.13 - - g'%g - - - - - - - - - - = = = - %
2L lh063 3-30 L .00 ® 0 - - - - - - = -
26 15.30 1.00  1ke3 o L R -
i i} 8.6 - - - - - T - ——
Above LO cds. 27 1e.86 = e
---------------------- 9.98 7 11.29
--------------------- 1 8 2 0 55 L 3.98 3 2.58 3 "I"60 b LI-O25 h'
2 o? ¥
_— 2 216,69  7.93 35.00 173.76

- e = =
-
- - - -
- = W= e
-
- e = =
- e ==
- -
- - -
- - -
-—--—----
-
- - - - -
- - -
- - - -
- - - -
- - - -
- -
- - - -

- -
- - e w - = - - -
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- em e e em em e mm e wm am o e e e e e o e e e e w T M en am e e e e e em e e e e ® em e o e -
- e o e mm e e e e e e e e e o e o Em o m e s o e e e = -

Soil-composition Supply of memwre T T T Tl Total ~ Totel irea under
A Above 15 cart-loads T T T e of Biogs ot T
Annual Case Sige of LAENG Medium- Deepr iy 1t soil  Medium-black soil "Deep-black soil T o
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group the area allotment to jowar remains near about the same
averaged over the rotation cycle,

In Khirode, for exemple, in the requirement group of 16
to 25 maunds, the area allotment to jowar, derived from the
accepted rotations was more or less the same in the case of the
five cultivators (Case Studies K 5, K 7, K 8, K 9, end K 17). 1
It varied within a narrow range of 1.27 to 2.00 acres., The
average per acre yield of jowar, reported by the villagers was
12 maunds. The area allotted to jowar by the five cultivators
was, therefore, enough or just enough to meet their annual
requirement of food. In the case of the remaining cultivators
in the group, the area allotment to jowar was comparatively
higher--about three acres (Case Studies K 20 end K 25)., It was
larger than the area required to meet their food needs. This
was due to the overwhelming influence of the other factors like
s0il composition of land-holding and menure supply.

In Vivare also the area allotment to jowar made in the
rotation-plans of most of the cultivators in the requirement
group of 16 to 25 maunds was near about the same (Case Studies
vVaé,vio, V11, V 14, V 15, V 16 and V 23), It moved in between
1.11 and 2.15 acres. In the case of only one cultivator it was
relatively higher--3.82 acres (Case Study V 25). Looking to
the average per acre yield of jowar (16 maunds), it eppears

that the area allotted to jowar by all the cultivators except one,

1l In the Cese Study numbers the first letter of each
village is used to indicate the name of that village. .Thug,
K refers to kKhirode village; V to Vivare; W to Waghode; an

R to Rogode.
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was more or less sufficient to meet their snmual food needs

In the exceptional case, the area under jowar was higher due t
0

greater impact of the other fectors. In both the dry Villages
the cultivators in the other requirement groups as well, had
arranged their long-run programmes in a similar fashion., 1In the
majority of their cases, the area allotment to Jowar was enough
or just enough to meet their annual food requirement, In each
requirement group, the area allotment to jowar was nesr about
the same between different cultivators.

The cultivators in each group, though had near about the
same requirement of food, were different as regards the other
basic factors, The composite effect of the requirement of food
and other factors, therefore, was different for diftferent culti-
vators in all the groups., Hence the cultivators in one and the
same requirement group were required to accept different rota-
tions or different combination of rotations, We may take one
requirement group having the maximum number of cultivators and
discuss in detail their rotation-plans on the individual basis.
In both the dry villages such a group consisted of the culti-"
vators whose requirements of jowsr were between 16 and 25 maunds.
In Khirode, for example, all the seven cultivators in this
group accepted different rotations though their annual require-
ment of jowar was more or less the same, Apart from jowar
requirement, these cultivators were all distinctly different in
respect of the soil composition of their land-holding, the supply
of manure and the size of holding. Five of these were small and

the other tuo were medium cultivators., Of the five small culti-

vators, three had land-holdings below 5.00 acres, and the



remaining two, slightly above 5.00 acres, The land-holgi
- ngs of

the two medium cultivators were between 11.00 and 13,00 g¢
. res,

Among the three small cultivators having their land-holdings

below 5.00 acres, two had their entire holdings of medium-black
land; and the remaining one, entirely of lighter soil. The land-
holdings of the other two small and the medium cultivators were
of mixed type--partly of medium-black end partly of lighter
soil. As regards their supply of manure also, some of these
cultivetors were widely apart. Three of them had a supply of

6 to 10 cart-loads; two, 11 to 16 cart-loads and one each, up to
5 cart-loads and above 15 cart-loads (see Table 5.5).

It can be seen from the Table that the two small cultil
vators, even though their entire land-holdings were of the same
soil type~-sedium-black--had accepted two distinct rotations
(Case Studies K 5 and K 8), These cultivators though similar
in the soil-composition of their land-holdings and in their
requirezents of jowar, were different as regards their supply
of manure and the size of holdings. One of them had a small
holding (2.88 acres) and e co-paratiggizt%::ga supply of manure
(15 cart-loads). Lence he preferred to/the two-year rotation
of C-J. Besides the manure supply etc., his land-holding
suffers froa locational disadvantages, because of which he could
not grow groundnut on any of his plots and was required to
practise the C-J rotation on his entire land (Case Study K 5).
Considering the four basic factors and the peculiar situation
of his land-holding this rotation appeered to be the most suited
to him. By accepting it he could utilize profitably the
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aveilable supply of the home-collected manure, and take the

cash-crop-=cotton--which yields comparatively higher returns,
The other cultivator hed a relatively larger land-holding (k.50
acres), but his supply of menure was small (6 cart-loads), He
was, therefore, required to adopt the long duration rotation of
G-J-C (Case Study K 8). His supply of the home-collected manure
was just adequate for one-third portion of his holding. Hence,
he divided his laend every year into three plots and followed
the three-year rotation on them. The third small eultivator
whose land-holding was below five acres, though similar to both
the ebove cultivators in his requirement of jowar, the size of
land-holding and the supply of manure, was totally different
from them as regards the soil composition. His land-holding
was entirely of lighter soil end hence was required to practise
the two-year rotation of G-J {Case Study K 7). Cotton could not
be successfully grown on the lighter type of land. In this
case the soil type of land-holding was an overwhelming factor,
because of which the composite effect was different and the
cultivator wes required to accept the rotation, distinct from
those adopted by the above two cultivators. Thus, the three
small cultivators, though similar in some respecis, were different
in the composite ;froct of the four bagic factors and they were,
therefore, required to accept the three different rotations.
The two cultivators having holdings slightly more than
5,00 acres, were similar to each other in many respects (Case
Studies K 9 end K 17). They were more or less the same as

regards their size of 1and-holdings, the soil composition and
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the requirement of jowar. The only difference between the two

was about the supply of manure. One of them had no supply of

manure, However, he could grow cotton, even without manure, on
?

one of his fragment where the land though of medium-black type,
was of better quality (Case Study K 17), The annual supply of
manure in the case of the other cultivator was about six carte
loads (Case Study K 9), The composite effect of the four
factors was siallar in the case of these two cultivators and
hence the rotation-plans formulated by them were similar on the
large portion of their land-holdings. Both of them accepted
the two-year rotations of G-J and G-C on the major portion of
their land-holdings. Both adopted the G«J rotation on their

fragments of lighter soil, and the G-C rotation on the fragments
of medium-bleck soil. As jowar teken on the fragments of -
lighter soil was more or less sufficient to meet their food
requirements, they concentrated on the two cash-crops on the
fragments of the medium-black soil. There was a difference in
the accepted rotations of the two on a minor area of 0.75 acre
only, On this area, the cultivator having a supply of manure,‘
accepted the three-year rotation of G-C-J, The rotation-plans
of the two cultivators, thus, were different only to the extent
of the differenc; in the manurial resources. The case of these
two cultivators showed that if there was much similerity as
regards the major factors, the cultivators formulated more or
less the same rotation=-plans.

The two remaining cultivators in the group had near about
the same size of land-holdings end the same requirement of Jower

(Case Studies K 20 and K 25). But the soil composition of their
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holdings was differeat. Both of them had mixed type of land-
holdings of light and medium-black soil, but their proportions
were different. In the case of one, the lighter type of lend
was proportionately minor (Case Study X 20); while in the other ,
it was comparatively large (Case Study K 25),

The manurisal

resources of the two were also different. The former cultivator

had a larger supply of it (22 cart-loads); while the latter,
comparatively small {l4 cart-loads). Because of these
differences they were required to accept different rotation-plans,
On their fragments of lighter soil, however, both accepted the
same rotation of G-J., On the medium-black land, one had a clear
preference for the three-year rotation of G-C-J (Case Study K 20);
while the other, for the two-year rotation of G-C (Case Study

K 25). In the case of the former cultivator, jowar taken on the
lighter soil, was not enough to meet his family food needs. He
had to devote some of his medium-black lend to jowar. He,
therefore, preferred to accept the G-C-J rotation on the larger
fragment of medium-black land. The other fragment of 3.45 acres,
which had relatively better soil, was put under the Uwo-year
rotation of the two cash-crops--G-C. In the case of the latter
cultivetor, jowar teken on the lighter type of land (3.75 acres),
was enough to meet his family food needs. He could, therefore,
devote a major portion of his lamnd-holding (5.85 acres) to the
cash-crops alone, under the two-year rotation of G-C. On the
other two plots, however, he accepted two other rotations with

jowar. On one plot (1.00 acre) where the land was nearer to the

deepe=black type, he was required to accept the two-year rotation
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of C-J, He could not profitebly grow groundnut on it
other plot (2.43 acres),
of G-C-J to reduce the

On the
he accepted the long duration rotation

pressure on manure supply which wag

comparatively short. Because of the restraint of the manure

supply, he was required to devote larger area to jowar than the
erea required to meet the annual food needs of the family,

Thus, the seven cultivators in the requirement group,
though similar to one another in some respects, were different
in the composite effect and hence were required to adopt
different rotation-plans. In the other requirement groups as
well, the totel impact of the four factors differed from culti-
vator to cultivator in more or less the same way and those
cultivators also had to accept different rotations or their
different comvinations.

The same was true about the cultivators in Vivare, The
total effect of the basic factors differed for different culti-
vators in this village also, and they were required to adopt
different rotations or different combinations of rotations.
Thhs, in the requirement group of 16 to 25 maunds, there were
eight cultivators who, though similar in some respects were
different in their composite effect and were required to accept
different combinations of rotations. Of these eight cultivators,
five were small, heving their land-holdings less than 5.00 acres,
and three medium, having holdings between 5.45 acres end 1l4.64
acres. . Three of the small cultivators had holdings entirely of
deep-black soil. The remsining two had mixed type of holdings;
one consisting of medium ard deep-black soil and the other of
light and medium-black soil. Among the three medium culvivators,
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one had his lend-holding entirely of medium-black soil, and the
?

remaining two, mixed type--one of them having all the three
types of soll in his holding and the other,
deep-black soil (see Table 5.6),

only medium and

The three small cultivators having land-holdings entirely
of deep-black s0il were similar to one another in many respects.,
Two of them had almost the same size of land-holdings, the seme
soll composition and nearly the same requirement of jowar (Case
Studies V 8 and V 10). They differed only as regards the supply
of manure. One of them had a small supply of home-collected
manure {4 cart-loads); while the other did not have it at all,
But as the land was of deep-black type, the other cultivator
could grow cotton without applying any manure to it. Because
of the deep-black soil, manure supply was not regarded as a
major constraint, Both these cultivators, therefore, being alike
in all the other factors, followed the same rotation of C-J. The
third cultivator, except his relatively larger size of land-
holding, was also similar to the above two. His requirement of
jowar, the soil composition of land-holding end the manure supply
were similar to those of the above two cultivators (Case Study
V 14). Therefore, he also accepted the seme rotation of C-J on
his entire land, He had a small supply of home-collected manure
(3 cart-loads) which he utilized in his owned land (0.68 acre).
The other portion of his land-holding was leased-in, where he

was not applying any menure and practising the same rotation.

The medium cultivator having the land-holding entirely of

medium-black soil was different from the above three cultivators
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in many respects, He had comparatively bigger land-holding

(5.45 acres), larger supply of manure (8 cart-loads) and totally
different soll composition (Case Study V 16), He, therefore
1

accepted a different rotation-plan., On one of his fragments he

adopted the three-year rotation of G-C-J,better suited to the
medium-black soil. On other fragment, however, he could not
follow the same rotation, though the land was also of medium-
black type. It was reported that because of the peculiar situa-
tion of the fragment, he could not grow groundnut on it. He,
therefore, followed the three-year rotation of C-C-J on this
fragment. Cotton grown in the second year was not manured.
Because of his limited supply of meanure, he was required to
eadopt a relatively long duration rotation on the two plots of
this fragment. His annuel supply of manure was sufficient for
about 1.5 to 2 acres of land. Had he chosen the two-year
rotation of C-J on this fragment, he would have been required to
manure 3.60 acres of land every third year, for which his annual
home-collected manure was not sufficient. Thus, mainly because
of the restraint from the manure supply the cultivator was
required to adopt two different three-year rotations on his two
fragments.

The two cultivators heving mixed holdings of medium and
deep-black soil were widely different in many respects--size of
holding, soil-composition and menure supply (Case Studies V 11
and V 25). The total impact of these basic factors, therefore,

was different on both of them and they were required to accept

different rotation-plans. The small cultivator adopted the
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two-year rotation of C-J on both of his fragments. As his

manure supply was fair in comparison with his land-holding, he
preferred the C-J rotation on his fragment of medium-black soil
as well. From the home-collected supply of menure (6 cart-loads)
he could manure about 1.5 acres of land every year. And more

or less the same was the area becoming due for cotton every

year under the C-J rotation followed on both the fragments,
Looking to the size of land-holding, its soil composition and

the manure supply, it appears that C.J rotation was the most
suited to this cultivator. The other cultivator, having medium
size of holding, accepted four different rotations on four of

his fragments., This case provided a good example of how a
cultivator, after taking a general view of requirements and
resources, selects different rotations to suit the characteri-
stics of different fragments (Case Study V 25). On the fragment
of medium-black soil (3.18 acres) he adopted the thres-year
rotation of G=C-J, most suited to the soil-type. On the second
fragment of 5.30 acres, of deep-black soil, he adopted the four-
year rotation of C-C-C-J, He reported that this fragment was
generally manured every year as it was convenient and advantageous
than the other fragments. bBecause of yearly manuring, the land
was rich and hence he preferred to grow cotton continuously for
three years and jowar for the fourth year. The third fragment
of 3.28 acres is situated on the low lying area where rain water

accumulates. It was most suited to wheat, which is sown in

September, by which time the land gets free from the accumulated

rain water, On this fragment, therefore, he preferred the
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two-year rotation of C-W. He preferred cotton to rotate along

} ]

and secondly, jowar teken in other rotations was more then

enough to meet his annuel food needs, On the fourth fragment
]

which was in the neighbouring village (Nandurkhed), he accepted

the two-year rotation of C-J, As the land was of deep-black

soil, he could continue this rotation even without applying any
manure, Manuring of this fragment was rarely done, as it was
far from the native village. In the case of this cultivator,
the supply of home-collected manure was small (10 cart-loads),
in relation to his land-holding and it was a major restraint.
affecting his choice of rotations. Because of this restraint
and other basic factors, he was required to allot more area to
jowar, even though he did not require that much, to meet the
food needs of his family.

The remaining two cultivators having mixed holdings of
1ight, medium, end deep-black soil, were also different from
each other in many respects. They, therefore, accepted totally
different rotations (Case Studies V 15 and V 23). The culti-
vator having the lend-holding of light and medium~black soil,
adopted two rotations--G-J and C~C-J-~on his two fragments
(Case Study V 15). On the fragment of light soil, the rotation
of G—J was chosen as it suited most to the soil type. Jower
taken in this rotation was not enough to meet his femily require-
ment as the fragment was oo small in erea., He had to devoie

some additional area to jowar from the second fragment. His

annual supply of manure was fairly large (14 cert-loads) in
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relation to his land-holding. Considering these two factorge.

the jower requirement and the manure supply--he preferred the
three-year rotation of C-C

black soil.

-J on the second fragment of medium-

On such type of soil, the common rotation practised

in the dry villages was G-C-J. He could have chosen that rota-

tion, but as he had a fairly large supply of menure, which could
be used profitably on the second fragment only, he preferred to
grow cotton continuously for two years instead of groundnut in"
the first year and cotton in the second. The composite effect
of all the four factors could be clearly seen in this case. The
other cultivator had a land-holding predominantly of deep-black
soil (Case Study V 23). The land having light and medium-black
soll was comparatively minor, He divided his area of land-
holding into plots having different types of soil. On the plot
of light soil (0.20 acre) he could not adopt any rotation because
of its peculiar situation and very poor soil. He, therefore,
grew jowar on it continuously, as a fodder crop. On the three
plots of medium-black land (2.80 acres) he chose the two-year
rotation of G-C. He could have followed on these plots the usual
three-year rotation of G-C-J suited to the medium-black soil.
But as jowsr taken on the deep-black land was sufficient to meet
his requirement, he preferred to concentrate on the two cash-
crops, by accepting the two-year rotetion of G-C. He divided
deep-black land almost equally, and followed two types of
rotations-—C-J and G-W. On his two plots (3.68 acres) he

accepted the C-J rotation and on the other three plots (4.23

acres), the C-W rotation. Jowar taken in the C-J rotation on the
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first two plots was enough to meet his food requirement and
hence on the remaining erea of his deep-black land he preferred
the C-W rotation. His annual supply of manure being suffi-
ciently large (20 cart-loads) he could manure sbout five to six
acres of land every year, and put it under cotton. As his
holding was also fairly large, he could utilize all the manure
every year without repeating cotton in any rotation.

Thus, the eight cultivators in the requirement group of
16 to 25 maunds, though similar to one another as regards some
factors, were different in the composite effect and they were
required to accept different rotations or different combinations
of rotations. The same was true about the cultivators in the
other requirement groups as well, In both the villages, there-
fore, the total effect of the four basic factors differed from
cultivator to cultivator and they were all different in their
acceptance of rotations, This basic argument holds good in
both the dry villeges, However, there was a marked difference
in the rotations accepted by the cultivators in the two
villages. In khirode, the major rotations accepted were G-J,
G-C and G-C-J, groundnut being the main crop. In Vivare, on
the other hand the rotation of C-J with its combinations such
as C-C-J and C-C-C-J was predominant. These differences in the
two villages emanated from the basic difference in the quality
of land available in the two villages.

5.,7. Area Allotment to Jowar
As pointed out earlier, in both the dry villages, the

area allotment of jower, in the majority of the cases, was mainly
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based on the requirement of food for family,
cultivators allotted to jowar only

Majority of the
that much area which would
get them jowar, enough or just enough to

meet their annuel food
requirements. This was true for almost all the small and the
medium cultivetors (see Tables 5.7, 5.8, 5,10 and 5.11). In
the case of the large cultivators, howeaver, the area allotment
to jowar was not much related to their food requirements, In
their cases, the restraints from manure supply and soil composi
tion, made them allocate to jowar, far more area than necessary
to meet the annual food needs of their femilies (see Tables 5.9
and 5.12). These Tables reveal that almost all the large culti-
vators in both the dry villages were required to put larger
area under jowar. The only exception was that of one large
cultivator in Vivare (Case Study V 29), When there was a
restraint from manure supply, the cultivator was required to
edopt either the two-year rotations like G-J, B~J, and W~J etc.
which could be practised without any manure; or the long duration
rotations like G-C-J, G-J-C, C-C~J and C-C-C-J, The soil type
brougzht in serious restraints when a land-holding was predo=-
minantly of light end/or deep-black land. When a land-holding
was largely of light soil, the two-year rotatlon of G-J predo=
pinated (Case Study K 19) and when it was of deep-black land,
the two-year rotation of C-J and its combinations (Case Study

V 30). In any case, the srea allotted to jower always remained

more than wanted. Such cultivators kept more of milch -and

working cattle, as they got a large quantity of fodder from

jowar (Case Study K 19).



Table 5,7 ¢ Rotation-plans of the Small Cultivators in Khirode (Area in Acres)

Gep e e B e W W o S & S o ™ o - e % e e e o ® o @ = » = & = = = > * = W

Size Soil- Supply of manure Total Area
Case of composition e-cceccccccaccccacdncdccccccccaaaa- number Total under
Study land- of land- 6 to 10 cart- loads 11 to 15 of area jowar
Annual No. hold- holding cart-loads plots averaged
requirement ing eecccnccce-- ceceeccssrccc et nree ceseccccm-= over
of jowar Light Medium- Lirht soil Iledium=- ledium- rotation
black black black soil cycle
soil
Plots Area Plots Xrea Plots Area
16 to 25 mds. 5 2088 - 2083 - - - - l} 2.88 l} 2.88 l.hlp
7 3090 3090 - 3 3090 - - - - 3 3.90 1.95
8 LSO - 450 - - 3 LS50 - - 3 450 1,50

83
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Rotation-plans of the Medium Cultivators in Khirode

(Area in Acres)

D S D D S g G S D e T - e T D D D G S W S o s S e

Medium-black soil Light s
B~ G- G-J-C G-J
Plots -Area Plots Area Plots Area
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6 to 10 cart-loads ) T
Oil.i;';r';‘“f; 7;?‘ Medium-black soil )
T o T =

Soll-composition
of land-
holding

Arnusl Case Sise -
requirezent Study of lend- Medium-
of jowar Xo. holding lLight black
7 to 15 mds. 10 5.88 2.93 2.95
11 591 1.55 Le36
16 751 - 7.51
27 12.78 3.00 9.78
16 to 25 mds. 9 5.28 .05 3.23
17 5.40 2,60 2,80
20 11.74 1l.25 10.49
26 to 30 mds. 14 6.63 - 6.63
18 8.46 13 T7.33
31 to w mds. 13 6058 3000 3!58
22 6.60 6.60 -
24 8.32 - 8.32
Above LO mds. 12 6.28 - 6.28
19 10.33 7.93 2.40
23 8.83 5.63 3.20
Total 17 1L0.44 Ll.42 99.02

- s -
- an "= e o =
- em o» e = o
------—----
- a-m o an o
- o o a @ B a» o=

- = - o - - 1 S5 2 353 - - 1 0.8 - -
b - 3 4.9 2 2.60 - - - - o i - - - -
- - - - - - 1 3.00 - - k& Le33 - - L 5ek45
- o - - - - 1 2.05 2 ol+8 | - - 1l 075 - -
3 2.60 1 2.80 - - - - - - - - - - - i
- - - - 1  3.00 = = 3 3.58 = - SR
- - = = - - 3 6.60 - = - - - - o
} - ) ' - ) ; ' 5-63 . - - 1 3.2 - -
------ P‘Ms
° 8 L-" .
3 2,60 & 7.71 2 260 9 21,83 k6,01 & 791 3 W76

—---
- e um W = em
K ) -—---—-—-—— 3
- e= o= wn =



Table 5.8 : (continued)

S?il-cmposition Supply of manure -
o ---------------------------------------------------------------------------------------------------
Arrual Case Size of lend-holding 11 to 15 cart-loads
requirement  Study Lending Lint Nediun- Light soil T Medimblack soil
- ac -------------------------------------------------------------------------------------------
G=J G-J G-C C=J G=C=d G-J-C
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area
7 to 1% mds. 10 5.88 2.93 2.95 - - - ~ - - - - - - - -
ll 5.91 1055 1#.36 - - - - - - - - - - - -
16 751 - Ta5l - - - - - = = - - = . -
27 12.78 3.00 9.78 - - - - - - - - - - - -
16 0 25 mds. ) 5.28 2.05 3.23 - - - - - - - - - - - -
17 5.-’40 2060 2.80 - - - - - - - - - - - "
20 11.74 1.25 10.49 - - - - - - = = - - =
- . . 0 1 2. - =
25 13.03 3.75 9.28 2 3.75 - 3 5485 1 1.0 43
- - - - - - L L 6 6.63
26 to 30 =mds. 1L 6.63 - 6.63 - - ) ) - ) ) ] 3 )
18 8.Lb 1.13 7.33 - . = - _ - = -
.28 - -
21 10.88 - 10.88 - - 1 3.60 L 7
31 to kO mds. 13 6.58  3.00 3.58 = - - B : ) ) ) _ p - -
22 6.60 6.60 - a -1 } ) 4 3.41 1 0.98 _ _ 2 2.78
2L, .32 - B8.32 . Ledd -
Avove LO mds. 12 6.28 - 6.28 = : ) i ] _ ] _ _ _ _ :
19 10.33  7.93  2.40 - ) ) j _ } - - B -
23 8.83 5.63 3.20 - T s e e S S
----------- o @ m s ERER S S EEET T 1.98 1 2.43 8 9.kl
) 4.90 1 3.60 9  16.54 2 9
Pocsl 17 140.44  Ll.42 99.02

(continued)
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Tadle 5.8 : (continued)

————
St T T Soil-compesition =~ 7 7 7 Supply of memure - TTTTTTTTT oo momoes irea
of e e e = e Total  Total o .2
Case Sisze tepd-ppddiog 00000 00 %Egve 15 cart-loads ggmber area jowarr
- dv of  ===—=emccccccaaa . - e e i Rt et averaged
::!;:;zl-ezent 2512‘: v ggnd- Licht Medium-  _________ I_‘.l.%k_lf_f?.}.} .......................... Df ?Eiﬂ:?%fflf_fgi} ............ plots over
of iowar holding =~ =~ black G=J G=C=J J=J=J G-C C-J G-C-J z;zf:’-‘m
l.;lot.s Area Pio;s--A;;a Plc-);; -A;;; 1;1;1‘.8 -;.;ea Plot-,s -.Z;;a Plots Area
7 to 15 =mds. 10 5.88 2.93  2.95 1 1.18 1 1.75 - - 1  1.60 = - 1 1.35 L 5,88  1.62
11 5.91 1055 ‘+036 - - - - - o= - - - - - o= l&- 5091 1005
16 7.51 - 7.51 - - - - - - - - - - - - 5 753 0.87
27 12,78 3.00 9.78 - - - - - - - - - - - - 3 12.78 5,02
16 0 25 zds. 9 5.28 2005 3023 - - - - - - - o= - = - - lp 5.23 ; i..zg
17 5.40 2.60 2,80 - - - - ~ - - - - = o -0 2 li-f;b 2-;7
20 11.7L4 1.25 10.49 1 1.25 - - - - 13 - - ‘_’ 7: b - 13,03 3.19
25 13.03 3.75 9.28 - - - - - - - - -
- - - - - - - - 6 6.63 2.21
2€ to 30 =ds. 14 6.63 - 6.63 - - - i i i ; " L 2.78 1 6.5 6 8.46 ',.'2-26
18 B.L6 1.13  7.33 N ~ - - - = 5 10,88  1.80
21 10.38 - 10.88 - - - = = - :
- - - - - A 6.58  3.29
31 to 40 mds. 13 6.58 3.00 3.58 - - - - B i _ ] _ _ . 3 6.60  3.30
22 6.60 6.60 - - - - B B ] _ _ _ - - - 6 8.32  1.99
2’4 8-32 - 8.32 - == - =
_ - 2 5'25 l 1.03 3 6.28 203’3’
- .28 - - - = - - _ . 2.40 5 10.33 - 5.
sbove 40 mds. 12 O.2% : 6.83 - - 1 110 - - Lo 3 8.83 3.8
19  10.33 7.93  2.40 : ] _ _ - - . - - -
23 .83 5.63 3.20 - ~ T T e aamcmam-amssee=mmoS=s
---------------------- 0. -
--------------------- 1 75 l l 10 5 8 ‘67 3 8.03 8 12'75 78 lh hl"
. 1 * ¢
Total 17  140.L4  Ll.k2 99.02 6 10.39



Table 509 o

-‘------—-.-—-—-_—-'-'-—--—-—q----_-———-—-q—-——-——-——-——-—

Annual
requirement

of
jowar

- em em e = = - e W s == = s
- o wm em = s e = - - wm - - e = - e e wm ms E = o e e e o an s W e er o e S ey S Sm S S" E an A Er e S e S S e e ae = T e = e -_--_--_-_____-_-----_
-

31 to 40 mds.

Rotation-plans of the Large Cultivators in Khirode

}Gase 2

Study
No.

28
29

30

"Size of

land-

‘holding

15.64
20,91
23.14

35.54

(Area in Acres)

Soil-composition
of land-holding

Light Medium-

black @ e e
J~-B G-C-B J=J=J

Plots Area Plots Area Plots Area
- 15.64 - - - - - -
3.60 17.31 - - 3 3.60 - e
s 23.0% - - - - - -
8,73 26.81 2 6.50 - - 1 2al3
12.33 82.90 2 6.50 3 3.60 1 2«23

- -
—— T - D —— S D T T e S T T S St D T e o S o S S e D S D P WD WS am A s i s e e i O i e S D i < i N s g D SO

= - S S D - S e — - — - pe—
[ —— - - - e e
e — 1 ALtk

-, - - T - e
- — i ————— — o —— — - - ---——-_--—-—-_---——--——--_----_-_-_-___-___-.--.--—_—--_

2 7.48
2 7.48

1 9.60

3 16.41

- — - ———— -

2 3.66
2  6.05
1 5.40
5 15.11

2 1.63
2 1.63

—— - —— o o -

L 17.31
1 Le55
5 & 21.86

Total Total Area under
""""""""""""" nunber area jowar
of averaged
plots over
rotation
cycle
J-J=dJ P-P-P
Area Plots Area  _____ _
- - - - 5 1506b’ 5'57
- - - - 4 20.91 577
1 0.38 1 0.93 8 2314  5.75
- - - - 8 35.54 9.8L4
1 0.38 1 0.93 28 95.23 -
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Tgble 5,10 2 Rotétion-plans of the Small Cultivators in Vivare
Tgble Je=>

snnuel requirement Case
of jowar ﬁtudy
O

7 t0 15 maunds 2

12

16 to 25 maunds 8
10
11
14
15

26 to 30 maunds 5

Size of
land-
holding

1.48

1.50
2.58
3.53

2,61
2.73
3.18
L.31
3.08

2.20
L.05

- e e ER e S L W e T W e YR am W R TR ap AR MR S mk W e GE SR ew em e en Wl aE en S SR gy e B AR W e e EE B an  an e e e e am G5 me  am W

Soil-composition
of land-holding

Light Medium- Deep-

(Area in Acres)

253

Supply of manure

black black
- - 1.48
- - 1.50
- 2.58 -
- - 3.53
- - 2.61
- - 2.73
- l.68 1.50
- - LI--B].
0.53 2.55 -
- 1,45 ° 0.75
- 0.55 3.50
0.53  8.81 , 21.91

Upto 5 cart-loads

Medium-black Deep-black soil
TTe-s T T c-d C-G-d
Plot; Area Piots Area Plots Area

- - l 10’-}8 - -

- - - - 3 3.53

- - 2 2.73 - -

2 1.68 2 1.50 - -

2 1.68 11 14.13 3 3.53

6 to 10 cart-loads
Light soil Medium-black
---- g cec-d .
Plots Aresg Plots Area
1 0.53 2 2.55

- B em e W= e &= = =
- we e e W= ms
- ww e» wm s e "= o e
——--_-——--—_-——c—-———--
- en wmm Em e em em  en M =
i em am Em e W = em e em e m= mm e o ee

(continued)



gable 5,10 : (continued)

fmmm == = = = = = & % - 2 2 - m e e - - - -2 - e tmd e m e o s m et m - e mmmmem o~ e emema.mmomm= == - = = = & =&~ - ==~
. %o 2 ; Supply of manure :
Soil-composition of
land-holding  *. ST e e e T ST m T T Area under
N : _ 11 to 15 cart-loads Total Total  jowar
Annual requirement g:ig ilzg of ittt S e e e e e Y S o e number area averaged
of jowar No. y hggding Light Medium- Deep- 1 Medium=-black soil Deep-black of over
black black' =" " oTTT T ST TTo oo o S ssosssSSss—————co-aooses | esSososoose- plots rotation
. -C=J C=d cycle
‘Plots Area  Plots Area  Plots Area  Plots Area
7 to 15 maunds 2 1.48 - - 1.48 - - . - - 1 1.48 0.74
3 1.50 - - 1.50° - - - - - 1 1.50 0.75
7 2.58 - 2.58 - - - 2.58 - - 3 2.58 0.86
12 3.53 - - B3, - - - - - - 3 3.53 1.18
16 to 25 maunds 8 2.61 - - 2.61 - - - - - 2 2.61 1030
10 2,73 - - 575 - . - - - 2 2,73  1.37
11 3.18 - lo68 1050 - - - - - LI- 3.18 1059
14 T - - he31 - " - - - 3 ka3l 2.15
15 3.08 0.53 255 - - - - - - "3 3.08 1.11-
26 to 30 maunds 5 2.20 - 1.45  0.75 - 1.45 - 1 0.75 3 - 2.20 1.10
13 L.05 - 0.55 3.50 0.55 - - 3 3.50 5 k.05 2.03
Total 11 31.25 0.53 8,81  21.91 0.55 1.45 2.58 & k25 30 31.25

- - as BB em s e B W o W e ™ e o = = = -
- -— am wm ey = el am W = &
- - - - -— Eh em = em = == ew 3
- e er e mm R am e Es e S Sz = W & es a» s o W@ o e = - - - - = o -
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Tébieis‘:ll : Rotation-plans of the Medium Cultivators in Vivare (Area in Acres)

- e e En o e wm e e = e s am w W an e = e m = e W W @ = = = m m W @ E® = - = e e = e e =
-

Soil-composition o TR T PR 0 B OBn T et JE R S
Size of land-holding = =  ceccmmcmcm e e '
_— Case Oof Light soil Medium-black soil R aal and TN T T T T T T T T T T T T e ST T T T
equirement  Study land- p,op e Mediume Deep- TTTNTTTTTT T o e e e e e e
of jowsr - hetd- black black __ 971 __ S e | & | e
Plots Area Plots Area Plots Area . Chillies
------------------------------------------------ Plots Area! Plots Area
7 to 15 mds. 20 6.38 1.13 3.05 2.20 s S PO 2 3,08 = - - o } _ ey ) ) d
- - - - _ _ _ _ _ _ _
16 to 25 mds. 16 5.45 = 5 .45 - - - - - 1 1.75 2 3.70 - - - - - _ _ _ _
23 10,91 0,20 2.80 7.91 o "I o = " - = - - - - - - _
25 l[‘,.6l|. - 3.18 11.’4—6 - - = = 1 3018 - i - = 1 2.88 3 3 28 _ _ ' _ _ 2 5 30 _ _
26 to 30 mds. 18 5471 - e 5.71 .- = = - - - - - . 2 1.48 - - - - - - 3 L.13 - - = s 1 0.10
19 5,95 2.32 2,13 1.50 2 2,32 1 1..00 -~ - - - 2 1.13 - - 3 1.50 - - - - - - - - - - - =
22 8.71 0.75  L.58 3.38 - T = = - " - - e - - - - _ _ _ _ _ _ _ _ _ - - - -
31 to 40 mds. 17 5,58 - - 5458 - - = - 5 - - = " - - - - - _ _ g ¥ - - - - . o 9 =
21 8.13 - - 8.13 - & - - - - - - - b - - - - - - _ _ _ - - - - - = - -
2L,  1L.63 3.00 4.00 7.63 2 3.00 - = 2 4.00 = - - - 2 1.90 2 1.85 2 1.50 1 1.20 o - 1 1.18 - - - -
__________________________________________________________________________________ £ = = = = e = = e e = e = e = = e e = =  em mm s e W @m wm wm .
. .05 L 8.93 2 3.70
Total 10 86,09 7.40 25.19 53.50 5 Hob5 3 4,05 2 1.13 6 8.46 8 6.63 2 1,50 1 1.20 _ 3 ki 1% R 1.18 2 5,30 1 0.10

- e e e em e em = - em am - am we wm emmstmemt " = =
- ® - e e = = = = = -
- - - - em e e = e e == W o= wm e - e T . =

e E e e o s TR e e e T e o - e WS e EEm em "R e = mm W o e  em ma  wm

(continued) )



- em e e = e e 2w e e = e = e s W’ = - . - - - em em = e - = e es
- - - e W ™ o e e

Annual
recuire-ent
>f jowar

1¢ to 25 =mds.

z¢ to 3C =mds.

31 to 40 mds.

- -
- - - - =
- - -
--____.-.._.-..-
-— - - -
- - -
- - - - -

(continued)

Case
Study
No.

16
23
25

545
10.91
14.64

Ty §
5495
8.71

Soil-composifioﬁ of
land-holding

------- b o -

Lieht Mediums Deep-

2:32
0.75

black , Dblack

b el

-
Supply of manure

- e - - -
--"""—-"‘——-—————-—---—--_-—-_-—-—-.——_————-——--—"'--———

- 5.71
2.13» - 1.50
4.58 3.38
- 5.58
= 8.13
L .00 7.63

Light soil Medium-black soil -
G-J c-3  C-C-d
Plots Area Plots- A;;; Ei;;;--i;;;
1 0.75 2 2.53 1 2.05
1 0.75 2 253 1 Ell

C-C-C-d
Plots Area

L 3.38

L 3.38

(continued)



Tatle S.11 :

(continued)

257

Soil-composition

Annusal
reguire-ent
of ‘owar

14 to 25 =mds.

2¢ to 30 mds.

31 to LC =mds.

- - em ==
- = e = -
- e o= o=
- e e o= -
- s ome e R e as =
- - e e o=
- - e =
- - a = - =
- e o= - o

Case Size of

Study land-

No. holding
20 6.38
16 5.45
23 10.91
25 14.64
18 5eld
19 595
22 8.71
17 5.58
21 g.13
2L  14.63
10 86.09

of land-holding

Light Medium-

2.32
0.75

black

545
2.80
3.18

2.13
L.58

Deep-
black

5.71
1.50
3.38

- e o e . o - - -

Plots Area

1 0.20
1 0.20

Medium-

black soil
G0

Plots Area
3 2.80
3 2.80

- - 2 3.68 3 Le23
1 0.50 L 5,08 - -
- - 7 8.13 -~ -

- -
----————-——
- -

Total Total Area under

number area Jjowar

of averaged
plots over -
rotation
cycle
L 6.38  2.64
3 5.45  1.82

9 10.91  2.04
7 1h.6h  3.85

6 571 2.12

8 5495 1:66
8 8.71  3.17
5 5.58 2.5k
7 8,13  4.06
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Rotation-plans of the Large Cultivators in Vivare

(Area in Acres)

T T Sof Jestipontiion of . TR N S R R e R ma s T E S M ME R MR A B R oE e S S
Land-holaing . =emmsmmmememmmeeemmmoe oo A el Ty Area
Case Slge —or-rr—rsremcmem—— 1l to 15 cart-loads Above 15 cart-loads number area GRder
m“l Stud_v Of Lizht Midl‘;m- Dee p; ____________________________________________________________________________________________ of g"oryevfr
reguiresent Ko. land- blac blac K Medium- plots
of ovar hold- Desp=black apil black Deep-black soil b
in e - msssTcss-e=- e T e e e e e e -
- CoW C-C=C-J G-C-J c-C-J C-J-W 6=C=C—J C=C=d-W J-J-J e
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area cycle
26 to 30 =mds. 29 17.89 - - 17.89 4 9.98 3 7.91 - - - - - - - - - - - - 7  17.89 L98
30 47.30 - - 47.30 - - - - - - - - 3 12,71 - - 7 3459 - - 10 47.30 12.88
- - - = 6  15.30 3.
311 to L0 mds. 26 15.30 - 1,00 1430 - - - - 1 1.00 - = L 10,40 1 3.90 5.30 3.79
- = = 60 - - - - 5 12,73 1 1.53 9 18.86 7.39
Above LO =ds. 27 12.86 - - 18.86 - - - 3 &
o 12 47.32 1 1.53 32 99.35 -
.00 L60 7 23.11 1 3.9
otel L 99.35 - 1.00 98.35 4 9.98 3 7.9 1 1 3

- em e wm o e
- - = e = e
- - = o= e
- e - -
- - e @& = -
- o= o =
- - s 2w wm = - ==
-
- e- e = -
- as e -
- - - -
- = - -
- = - - -
- - = - -
- -
- - - - - -
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5,8, S0il-Composition of the Land.
and the Hotation-Plans 2nd-toldings
The soil restraint was severe in the case of lighter

This type of land had the least adaptability and it almost ‘-

dicteted the rotation of G-J,

soil,

The other two soil types were
comparatively much adaptable., The medium-black land, as pointed

out earlier, was suited to all the three major crops and hence

a number of rotations formed of these crops could be practised
on it. On the deep-black soil, cotton and Jowar were the two
major crops grown, but repetition of any of these crops was
possible on it and therefore the various combinations of the C-J
rotation could be adopted on it. The differences in the adépta-
bility of the three types of soil can be seen from Tables 5,13
to 5.20, wherein, the cultivators and the rotations accepted by
them according to the soil composition of their land-holdings,
have been classified. In Khirode, for example, the two culti-
vators having land-holdings entirely of light soil, accepted the
G-J rotation on their entire land, in spite of the differenc?s
in their requirement of food, manure supply and size of land-
holding (see Table 5.13). In the case of such land, the soil
type had an overwhelming effect. In fact it was the deciding

factor, Thus, alamost all the cultivators in both the villeges

having 1ight soil in their land-holdings, jpvarisbly accepted

edium
the two-year rotation of G-J on it. In the case of the medl

t
and the deep-black land, however, the soil factor did no

The other factors came in te
very

play
domipnate to such an extent, .

r
and they along with soil determined the rotations 10

jec factors
individual cultivator., Soil became one of the bas



Table 5.13 ¢ Rotation-glana of the Cultivators in Khirode having Land-holdings Wholly

of Light Soil (Area in Acres)

ST TTT Eaao Size of Supply of manure Total Total

Nou ) helding 6 te 10 Abeve 15~ ofor e

Oe olding to ove o
ﬁ?nggia;Oquirement cartloads cart=loads plots
G=J G=J
Plots Area  Plots Area

16 to 25 mds. 7 3.90 3 3.90 - - 3 3090
31 to lbo mds- 22 6.60 - - 3 6.60 3 6060

092



feble 5.14 : Rotation-plans of the Cultivators in Khirode Having Lend-holdings Wholly of Medium-black Soil

(Area in Acres)

e e e e Supply of manure .
Arnual Case Size of e el S o e S .
3«:_1%::::}::1: %g\fuy ;l,gﬁi'ng Upto 5 cart-loads i cart-loads 11 to 15 cart-loads.
LSS i da B . G-J G- oy T 6ol T ST
Plove Area  Plove Area  Flovs Area  Plovs Area  Flets a  Fiots iea  Flows Area  Flevs rea
7 to 1% mds. 16 7.+51 3 L.91 2 2,60 - - - - - - - - - - = -
16 0 25 mds. 5 2.88 - - - = - - - - - - L 2.88 - - - -
8 4L.50 - - - - 3 L.50 - - - - - = - - = -
. - = - - - - - - - 6.6
2¢ to 20 mds. 1lb& 6.63 - - - - - 6 3
21 10.88 - - - - - - 1 3.60 LI' 7.28 - - - - - -
- - - 1.1 2 3.41 1 0.98 - - 2 2.78
31 w LO ﬂ’.’iS- 2L 8.32 - - - 1 5 ) ) )
26 15.6L - - - - - - - - - - -
29 23.14 - - - - - - - - -
Acove LC cds. 12 6.28 - = = - - -
--------------------------- - 8 9.4l
6  10.69 5 3.86 -
2.€0 3 L50 2 L.75
Total 9 85.78 3 L.91 2

- -
- e -
- - -
- - e e =
- . = -
- = -
-__.--——---
- -
- - - -
- - e -
- - - -
- - - - -

(continued)
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Tadle 3.14 : (continued)

262

Annual
reguire-ent
of jowar

7 to l‘ :is.

16 to 25 mds.

26 to *0 mds.

31 to LO mds.

Avove 40 mds.

- - = e
———- W e e ==
- am = = -
- = = = -
- = - == e
- - = e = = =
- - e W = = = ==
- - = -
- .- = -
- @ e emes - -
- - -
- - -

-
-— - -
- = o w- w = = =

-
- e em = == =
- e = =
- e = W = -
- -
- - = = =
- - - -
--_----- -
- - -
- -
- - -
- - -
- - = -
-
-_ .- -
- - -
-

- - e - -

case
Study
No.

1k
21

2k
26
29

Size of

land-

holding

2.88
4,50

6.63
10,88

8.32
15.64
23 .14

G=-C
Plots Area
1 L.50
1 9.60
2 14.10

C-Jd
Plots Area
2 3.66
2 6.05
2 5.25
6  14.96

1l Le55
1 1.03
2 5.58

W=dJ
Plots Area
2 1.63
2 1.63

. - S T T D e T D e D e T e T e S e D G DG GG S T e T e T o S o e

- e e em e e E e S e e S SR E» S S e e e S e e e = S o = -

J=d=J
Plots Area

1 0.38

1 0.38

- D e e D, D en e S S G - S D D S e D S e G D D S e S D G g S me S S G S S G g D D e S D Y D e A e S G o

Total Total
number  area -

P-P-P of

----------- plots

Plots Area
- - 5 7.51
- - L 2.88
= - 3 4.50
- - 6 6.63
- - 5 10.88
i} B} 6 8.32
- - 5 15 .6k
1 0.93 § 2304
- - 3 6.28
1 0.93 L5 85,787
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Teble “.15 : Rotation-plans of the Cultivators in Khirode Having Land-holdings of Light and Medium-black Soils (Area in Acres)

- e - - e - - - -
- W™ = - - - e e @ W @ @m S e e = e e e e e e == e e W e e = e - e e e - es = e e e e e wp e e e - - am e o ey e = w e W = -
- - e e e am e ww

Soil-composition Supply of manure . o
- Of land-h()ldlng Upto 5 Cart""loads 6 to lo Cart_loads -------------
Arnual Case S12@ Of cccmmcmmcmmccc e e mmmmcmce ||| e cmm i cmc e e c e e e e —————————————— = = e o e e
recuirerent Study land- Light Medium- : Medium- Light ; .
of jo'ar No. holding black Light’ soil black soil SO:%I;. Medium-black soil
T eéc e eg e G-c-d c-c-c-d
Plots Area Plots Area Plots Area  Plots Area Plots Area DPlots Area Plots Area
7 to 1% mds. 10 5.88 2.93 2.95 - - - - - - - = - - = - - =
11 5.91 1-55 1&036 - - - - l 1055 - - 2 3053 l ' 0.83 - oy
27 12078 3000 9-78 - - - L l 3-00 1 L|-033 - - - - l 5045 :
1€ to 25 z=ds. 9 5.28 2.05 3.23 - - - - 1 2405 = - 2 2.8 1 0.75 - =
17 5.100 2.60 2.80 3 2.60 l 2.80 - ’ - - - - | - - - - -
20 11.74 1.25 10.49 - - - = - - - = - - - - - -
25 13.03 Suld 9,28 - - - et i = - = - - -
26 to 30 mds. 18 B.L6 l.13 7.33 - - > = - - - _
- = - 1 3,00 3 3.58 - - - = = -
31 to LO mds. 13 6.58 3.00 3.58 - ) ) ) ) _ _ _
28 20.91 3.60 17.31 - = - - _ _ _ _ _ _
30 35.54  8.73 26.81 - - - i} )
5 “ 201-0—0 - - = - - - - - -
Atove LO mds. 19 10.33 7.93 ] ] ) ) 5.63 _ _ - - 1 3.20
23 8.83 5.63 3.20 - T T i eeemame e = m
-------------------------- .78 1l 5ek45
----------- , 5 2.60 1 2.80 6 15.23 oo 7.91 k601 3 kT
Totel 13 150.67 47.15 1035

'
- am wm == =
- = em
- ma @8 mmem e
- e Em e o = = = ===
- e wm W = =
- am e = -
- e e = = = =

( continued)



reble 5.15 : (continued)

-— - - - -
- - = ws e e = - e e - - e e e e o = = = o - em e e e = = e e
- - ] T s vt e

Soi%-composition
of land-holding ===~ = T T T IT T T e e e e
[ Case Sigze of oo . 11 to 15 cart-loads R
: Stud land- ight Medium~ 0 T m T T T T e T e e e e e e
g;q?;;:?ent No. | holding black  Light soil Medium-black soil
G-J G- C=d Gy "
__________ Plots Area Plots Area Plots Area Plovs ares
7 to 15 mds. 10 5.88 2.93 2.95 - = - = = . - -
11 5.91 1e55 L.36 - - - - - - - =
27 12.78 3.00 9.78 - - - i - - - -
16 to 25 mds. 9 5,28 2,05 3.23 - - - - - - - -
8 74 5.40 2.60 2.80 - - - - - = = -
20 11071" l¢25 1001&9 = - - - - - - -
25  13.03 3.75 9.28 2 3.75 3 5.85 1 1.00 1 2.3
26 to 30 mds. 18 8.46 1.13 7.33 - “ . - - - - =
31 to LI'O mds. 13 6.58 3.00 3.58 b e - - =2 = - -
28 20,91 3,60 17.31 - - - - - - - -
30 35.54 8.73 26.81 - - - - - - - -
Above 40 mds, 19 10.33 7.93 2.40 - = = - = = . -
23 8.83 5.63 3.20 - - - - - - - -
Total 13 150.67  47.15 103.52 2 3.75 3 5.85 1 1.00 1 2.43

'l-— - em e = e -_____-_--_—_-—_--—-—_--
- - - e W» s ma = = me e e

‘ - o e
- - Em em em w ma em e = s W wm e = =
- em e e e am e o e e W o mm s s o e e = e o e o = = -

L -
- -
— .-
=T Em e e e e e e o e
- e e
- e = e e

________________________________________________________ Total Total
Above 15 cart-loads _ _ __CTTTTTTETTTTTTTTTTTOTTETTTETTTTT T n%mber area
____________________________________________________________________________________________________________ n
_______________ Light soil Medium-klack soil plots
e . ol G=0-J e S oy T ooy aio
[rea Plots Area Plots area Plots Area Plots Area  Plots Area Plots #rea Plots Area Plots Area L
1.18 - - 1 175 = = @ a = 1 1.60 = - 1 1.35 - - 5.88
- = - = - - - - - - - - - - - - - 5.91
- - - - - - - - _ - = B - - - s = 12.78
- - - - - - - - - - - - - - - . - L 5,28
- - = = - - - - - - - - - - - - - 4 5.‘!-0
1.25 - - - - - - - - 1 3.45 - - L 7.0k - - 6 1174
- - = . - . - _ - - - _ - _ = - - . 13.03
1.13 - - - - - = = - 3 3.62 1 2.78 1 0.93 - - 6 8.46
- - - _ - } _ _ ) - - - - - . = - 4 6.58
- - - - - 3 3.60 - - = - - - | L 17.31 - - 20,91
= 2 6.50 = . - - 1 2.23 3 16,41 1 5.40 - ~ 1 5.00 8 3545k
6.83 - - - » - ” 1 1.10 - - - - 1 2.40 - - 5 10.33
- - - - - - - - _ . " - - - " - ” 3 8.83
10.39 2 6,50 1 1,75 3 3.60 2 3.33 g 25,08 2 818 11 29.03 1 5.00 65 150.67
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Table 5 016

Medium-Black Soil (Area in Acres)

Rotation-plans of the Cultivators in Vivare having Land-holdings Wholly of

Case Sige of Supply of manuro Total Total
Study land=  cccccaceccncacsccsccccccccccccacncacaa - nhumber  area
Annual No. holding 6 to 10 cart-loada 11 to 15 of
requirement cart-loads Plots
of Jowar cescsscnca creccacccccccces cocacccceoe
G=CaJ C-C-J GeC=J
Plots Area Plots Area Plots Area
7 to 15 mds, 7 2.58 - - v - 3 2,58 3 2,58
16 to 25 mds, 16 5eL5 1 1.75 2 3.70 - - 3 545

W S EF A S S e E sk W ap A W N ap W A s EB P WP S WE Gk A 2 B & M e T e S S R WM @ @ Em E wm w = =

G932
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Table 5.17 : Rotation-plans of the Cultivators in Vivare Having Land-holdings Wholly of Deep-black Sciil (Area in Acres)

Case G126 OF oo e e ——————— = = o e o i e e e B e 2 o e e e e et e e e e 1 2 e e e
ual Study land- Upto 5 cart-load 6 to 10 t~load -
ﬁuirement No. holding  ——--- T e el T A e e L to 15 cart-loads
of jowar C=d C=Cud , Cud G-J =C . Chillies-Chillies C=W C-C=C=J
Plots Area Plots Areg Plots Area Plots ;;ea "Ei3€;"'K;E;" Eiggg---i;;; éiSE;"fK§;;-'
7 to 15 mds. 2 1l.48 2 1.48 - - - - - - . - - - - - -
3 1050 1 1.50 - - - - - - - - - - P -
12 3.53 - - 3 3.53 - - - - - - - - - -
16 to 25 mds. 8 2.61 2 2.61 - - - - - - - - - - - -
10 2.73 2 2.73 - - - - - - - - - - - -
lll- ll-oBl 3 1}031 - - - - - - - - - - - -
29 17.89 - - - - - - - - - - 4 9.98 3 7-91
30 L47.30 - - - - - - - - - - - - - -
31 to 40 mds. 17 5.58 - - - - - - - - - - - - - -
21 8.13 - - - - - - - - - - - - - -
Above LO mds. 27 18.86 - - - - - - - - - - - - = -
Total 12 119.63 10 12.63 3 3.53 2 1.48 3 413 1 0.10 4 9.98 3 7.91

{continued)



7able 5.17 : (continued)

Case
Annual
requirement %EUdY
of jowar i

- W W B S E Em am R W) SR S S Em T M e W W @ A e e S a @ @ T e S S @ W SR o T o e W S e W e e = W W W e " e e o= e W™ W =
-

7 to 15 mds. 2

16 to 25 mds. 8
10
14

26 to 30 mds. 18
29

30

31 to 40 mds. 17
21

Above 40 mds. 27

Size of
land-

2,61
2.73
he3l

5.71

17.89
47.30

5.58
8.13

F-

5.08
8.13

S T U e —— — S ) G S S g, Ty g T Smb my mmy T TS G Y I D S S M s S S e A R S S GDY g GED G S0 g S G A R I S P AN P G G NP D D G G S S T AP S SHD T S e P S TR D I R G S S o o S

- D D T M T e S D D A AR D D e S S T S A S e S e S S ek S S e e e T S SO e S A D e gy S U ey S e o oy S S S D s e W b e e e SO S e e D S S A S SR S
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- =
- e e e Em es = e o -
- E MR SR am W e e W T e o e =
-———---—-—-——-—--—--———-——-—-—-
" e e e e e e e W ey em e e e & ™ = = W =

-J W C-C-J-W
Area Plots-- Erea
12.71 7 34.59

- 5 12 073
12.71 12 47.32

Total Total
number of area
J=J=J plOtS
Plots Ares

= = 2 1.48
- - 1 1.50
- - 3 3.53
- - 2 2.61
- = 2 2.73
- - 3 Ll-oBl
- - 6 5071
- - 7 17089
- - 10 47.30
- - 5 5058
- - 7 8.13
1 1.53 9 18.86
1 1.53 57 119.63

-
- e @ M e ew = Sz o = =
- ew wm W= Em  wm E am e e e
_———---—--—-——-——-——--———
- e e e W e W ax e e -
e e e e es e M o e ey M & o M @m = -



Table 5.18 ¢ Rotation=plan of the Cultivator in Vivare having Land-holding of Light and
Medium-Black Soils (Area in Acres)

Case Size of Soil-composition Supply of manure Total Total
Study land- of land-holding ----------------------- -=- number  area
Annual No. holding ~--ceccea-- ceenes 6 to lO cart-loads of
requirement Light Mediume =cccaccaaa.. L LT Plots
of jowar black Light soil Medium-black
soil
G=J O-C-J

Plots Area Plota Area

16 to 25 mds. 15 3.08  0.53  2.55 1 0,53 2 2,55 3 3.08

- em o W e -
L)
-—------——-----——---—-----—-—'—---—

833
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rable 5.19 : Rotation-plans of the Cultivatbrs in Vivare Having Lend=holdings of Medium and Deep-black Soils (Area in Acres)

Annual
requirement

of jowar

Case
Study land-

No. hOlding

Size of

- e - D oy . - > Dy S e g an D e S A g S S VI bk A e e T D A D v T e D ey W -

- e wr B e e ER Sh S S W W A En e Em em wm EGn mE W W W T e e e W @ @ ey e W e ew W e e En dm W E M E e e W W o M SR o M R @ W W W wE S S YT R em R a ™ @ W @ v W W o

16 to 25 mds.

26 to 30 mds.

31 to 40 mds.

11 3.18
25 14.64
5 2.20
13 k.05
26 15.30
5 39.37

Soil-composition
of
land-holding Upto 5 cart-loads
Medium- Deep~ Medium=- Deeg-black
black black black soil soi
6-g T e-s
Plotsr Area Plots Erea
1.68 1,50 2 1.68 2 1.50
3.18 11046 - - - -
1.45 0.75 - - - -
0.55 3.50 - - - -
1.00 14.30 - - - -
7.86 31l.51 2 1.68 2 1.50

Medium~ i
black soil peep-black soil
¢-c-4 C-J o TRl T
Plot; -Erea El;t; Area Plots Area Plots Area
1 3,18 1 2.88 2 3,28 2 5.30
1l 3.18 1 2.88 2 3,28 2 5.30

(continued)



Table 5419 : (continued)

Annual
requirement
of jowar

16 4o 25 mds.

26 to 30 mds.

31 to LPO mdse.

Case Size of
Study 1land-
No. holding
11 3.18
25 14.64

5 2,20
13 L.05
26 15,30

5 39.37

of

land-holding

1.68

3.18

1.45

0.55

1.00

Deep-
black

1.50

11.46

0.75

3.50

C=d
Pl;t;- Area

2 l.45

2 1.45

G-d
Plots Area
2 0.55
2 0.55

Supply of manure

- e D WD D D D W N Sk S e am S e T ow W e = S5 b e O G D e S S AR G b A w e wm T G D G D Y G TS S wep S e T e S G S S0 P S W S T WD

11 to 15 cart-loads

Deep-black
soil
TTe-d
Plots ;rea
1 0.75
3 3.50
b ke25

Medium-
black soil
Teecd
Plots Area
1l 1.00
1l 1.00

Above 15 cart-loads

. e qup S G G D W TP P S WP T G T T S G S — . = = -

Cad =W
Plots —Zrea

L 10.40

L 10.40

C-C-C—J
Plots Area
1 3.90
1 3.90

Soil~composition

3.18
Lh.64

2,20

4005
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*

7able 5.20 : Rotation-plans of the Cultivators in Vivare Haing Land-holdings of Light, Medium and Deep-black Soils (Area in Acres)

"""""""""" Seil-composition of 7777 "supply of meawre T T TTTTT T
land-holding =  scemcecacee e e e e e e n e e e e e e e m——— e, ;e -, ——-——————
____________________ 6 to 10 cart-loads
Annual Case OSize Light Medium- Deep- —-ecmece—cccmmareme e c—an o e e
requirement Study of black black Light soil Medium-black soil Deep-black soil
of jowar No. land- = =000 cmcmdecees e e e md e e e e — . —————————
lzmld- G=J C-Jd G-C G=C=J C-J C-W J-W C=GC=J
ing memmececmes Smemesmee——n  cemmecacco~ —ememse;ese= emeseseeem—  —meemme—me—  ~eeeeee—— e S —ee———————
Plots' Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area
7t0 15 mds. 20 6a38 1.13 3.05 2.20 1 1013 2 3.05 had - - - 1 2.20 - - - - - -
16 to 25 mds. 23 10.91 0.20 2.80 7.91 - - - - - - - - - - - - - - - -
26 to 30 mds. 19 5495 2.32 2.13 1.50 2 2 2432 1 1.00 2 1.13' - - - - 3 1.50 - - - -
22 871 0.75 L.58 3.3 - ! - - - - - - - - - - - - - - -
31 to 40 mds. 24 14.63 3.00 4.00 7.63 2  3.00 - - - - 2 4,00 2 1.90 2 1.85 2 1.50 2 2,38
Total 5 L6,.58 7.40 16.56 22,62 5 6445 3 4.05 2 1.13 2 L.00 3 4.10 5 3.35 2 1.50 2 2,38

{ continued)
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7able 5.20 : (continued)

- = = e W a w e @ B B s W= o W s
- m m W ®m m om = = ® oW W om == . -

Soil-composition of [ - " 7 Tsupply of memare T T T TS Tos=sTmTTT - T
Case Size momamoroin® et Y PR Total Total
___________________ o cart-loads - '

Annual Study of Light Medium- DEEP~ =—mmmmecmc—mmcme—em~————————— e e ove 15 cert-loads == . ggmber area
requirement No. land- black black I Deep- Medium-— plots
of jowar ?géd- Light soil Medium-black soil black-soil Light soil black soil Deep-black soil

G-J C-J C-C-J C-C=C=J “Iod-d . e-c  TeyTTTTR oo
, Plots Area Piots Area Ei;ts Areg Plot;-grea Piggs Ar;a Pigg;jﬂ;;; Eigggf;;;; EISE;iE;;;

7 to 1-5 MdS- 20 6‘38 1.13 3005 2.20 - - - - bd - - - -t - - - - - - - [', 6.38
16 tO 25 mds. 23 10.91 0.20 2.80 7.91 - - - - - - - - * 1 0.20 3 2.80 2 3.68 3 l"023 9 10.91
26 to 30 mdS. 19 5.95 2.32 2.13 1.50 - - - - - - - - - - - - - - - - 8 5095

22 8.71 0075 l|-058 3.38 1 0075 2 2.53 1 2.05 ll’ 3038 - - - - - - - - 8 8071
L] i"
31 to 40 mds. 24  14.63 3.00 4.00 7.63 - - - - - - - - - - - - - - - = 12 1k63
\ .
P ! o2 1 60 8

» - - - e em e e o W = = - - - e @ == e T a @ e = ==
- - - - ae = wm e a» e - eem e e B o ww - -— am W& e - bnd - -
- - e en e o= - eam - e e - - -
- G am e Es mm e an S >
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which decided the rotations. Therefore, the cultivators, even
though they had similer land-holdings of medium and/or deep-
black land, still differed from one another in their acceptance
of rotations or the combinations of rotations.

5.9 Cultivators Following Agriculture as
Subsidliary Occupation and Not Wholly 2
Depending on Their Land for Family Food Needs

As pointed out earlier, the cultivators of this type were
six in Khirode and five in Vivare. In both the villages, all
of them were practically small cultivators though one each iﬁ
Khirode and Vivare had land-holdings slightly more then 5.00
acres. In most of these cases the cultivators could not allocate
every year the required area to jowar, as their land-holdings
were small and in relation to their land-holdings, the régpire-
ments of jowar were considerably large. They, therefore, could
not depend for food wholly on their land. However, while. making
the choice of rotations, the requirement of jowar was not-lost
sight of. The general attitude in their case as well was-thg
same. They too, first tried to get jower, whatever possible on
their land, as s minimum base %o meet the total family food

needs, In Tables 5.21 and 5,22, are given the rotations
accepted by these cultivators, grouping them according to -their
requirements end manure supplye. _

In both the villages, all the cultivators of this type .
followed cultivation as a gubsidiary occupation. Their maln.

occupations were different. In Khirode, three of them had agri-

cultural labour as their main occupation; one, taeiloring services

and the remeining two, had tea-stalls. In Vivare, four of such



Tenle £,21 1 Rotation-plans

of the Cultivators Following Agriculture as Subsidiary Occupation in Khirode

274

i
(Area in Acres)

Soil-composition Supply of manure
Case Size of land-holding e--ecccccmcmcmcc et d e e e Total Total
Study of =~ ==e=cceosonoe-- = Upto 5 cart-loads 6 to 10 cart-loads 11 to 15 cart-loads number area
No. = land- Light MediuMe ==-mmcc-mmcmmmomcmeccmomecmccmcmn eee e cmmm—m—meee = —mem—ce e s
hold- soil black Light soil Medium-black soil Light soil Medium- Light soil Medium- plots
Annual ing 801l = cemccccece meeecccaccrccacceen-e —e- et DE L LD LS L T black soil black soil
recuirexent G=J G=C G-J=C amssceccas  ceccccce== sacc=aa- -
of Jower ~ =msemceeeo —eomeooss cocmeoees G-J J=d-J G-J G-J G
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area FPlots Area
7 to 15 -dSQ 3 1098 - 1.98 - - 1 1.98 - - - - - - - - - - - - 1 1.98
16 to 25 mds. 1l 0.80 0.80 - 1 0.80 - - - - - - - - - - - - - - 1 0.80
- - - - - - - 1.18 1 0.8 2 2.0
L 2.03 1.18 0,85 - - - - - 1 5 | 3
- - - - 1 1.00 - - l 0.60 - - - - 2 1060
26 to 30 mds. 2 1.60 1.00 04,60 - -
- - - - - - - - - - 1 3.75
6 3075 - 3075 - - - - 1 3075
- - - - - 1 3.15 1 0.80 l 2.L|-0 - - - - 3 6035
Above 4LO mds. 15 6.35 3.95 2.40 -
7
_______________ A
_____________________________________ E
. 1 1.18 1 0.85 10 16.51
8 1 0.80 1 1.98 1 3.75 2  LJd5 1 0.80 2 3.00
6 16.51 6.93 9.5
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rable 5.22 : Rotation-plans of the Cultivators Following Agriculture as Subsidiary Occupation in Vivare (Area in Acres)

___———-—----————-.-——-——--—-—-——-——---—--——_------——-——_--—p--u--———-—----——————--
-

- Soil-composition of Supply of manure
1land=holding = =  sccmm e e e e e e e e e e e e o e e e e e e e e o Total Total
___________________ Upto 5 number area
Annual Case Size Light Medium- Deep- cart-loads 11 to 15 cart-loads ‘ Ab_ove 15 cart-loads of
requirement  Study of black blagk ==-cem-mae —-em=meoa-- e e e mmmm—m e mE e me e —mem———mmm e mmm - ———————— plots
of jowar No. lend- Deep-black Light soil Medium-black Deep-black Light "Medium-black
?01(1- soil soil soil soil soil
NE === emmmmeccce mimeemmmerm e e e e e m—mem e meemm e S e S e o e e e o
C-d G~J C-d J-d=J C-J d =g wd C-J G-C-J J=d=J
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area
16 to 25 mds. &4 1,50 - - 1.50 1 1.50 = - - - - - - - - - - - - - - - 1 1.50

26 to 30 mds. 6 2.41 0,75 1.03 0.63 - - 1 0.7 1 1.03 - - 1 0.63 =~ - - - - - - - 3 2.41

31 to 40 mds. 9 2,65 - 2.65 - - - - - 3 2,60 1 0,05 = - - - - - - - - - I3 2..65
Above 40 mds. 1 1.13 - 1.13 - - - - - - - - - - - - - - - - - 1 1.13 1 1.13

28 7.17 ' 3,01  4.16 - - - - - - - - - - - 2 3.0 3 3.33 1 0.83 =~ - 6 717
Total 5§ 14.86 3.76 8.97 2,13 1 1l.50 1 0.75 L4 3.63 1 0.05 1 0.63 2 3.0 3 3.33 1 0.83 1 1.13 15 14.86

- e = = a e = o
> & ar Ez = ms e W= & = = -
- e = @ e wm ms e W ek M o
- - - - E e B Ey Em e e e o eE e M W o = = = & =
- eam EE W S ) ap = S =R e Mmoo



cultural labour as their main occupation accepted the same rotag-
tion of G~J on their entire lend-holding, even though there were

differences in their requirements of Jowar, the size of holdings
L

the soil composition and the manure supply (Case Studies K 1,
K2 and X 4). Two of then accepted this rotation even on their
médiua-black lend (Case Studies K 2 and K 4). The economic
fondition of these cultivators was such (their total annual
incomes were Rs.900 and R8.950), that they could not adopt other
rotations with cotton, even though they had medium-black land
and manure supply., They regarded cotton as the most risky crop,
as it was susceptible to various diseases and pests and often
likely to fail. One of these cultivators reported that such a
loss of crop feilure in eny year could not be sustained by the
small cultivators like him, They considered groundnut as less
risky in comparison with cotton. And hence they preferred
groundnut to rotate along with jowar, which they had to grow, to
get jowar, whatever possible, to meet the family food needs,
The rotation of G-J was preferred for its other advantages also.
Firstly, it could be continued for several years without any
application of manure to land, as groundnut being a leguminous
crop retsined fertility of land at a higher level, Secondly, as
both the crops in the rotation yield fodder, they could keep

livestock as an additional source of income,
The case of the fourth cultivator pursuing talloring as

his main occupation was almost the same as that of above
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cultivators, He had a comparatively larger holding (6.35 acres)
3

but his economic condition was such that he was required to
accept the same rotation of G-J on his entire land (Case Study
K 15). Besides, his requirement of jowar was considerably large
(50 maunds) and he had to devote a large area to jowar every
year. He, therefore, accepted the same rotation on his medium-
black land as well,

The remaining two cultivators in Khirode, who had tea-
stalls as their main profession, were widely different from the
above four cultivators and presented a contrasting picture,
Both of them were financially better (their total annual incomes
were Rs.l,650 and Rs.1,800) and were in a position to take the .
risk of cotton cultivation. Both of them, therefore, aCCepted‘
the rotations with cotton. One adopted the two-year rotation of
G-C (Case Study K 3); while the other, the three-year rotation
of G=J-C (Case Study K 6). The accepted rotations were different,
largely due to the differences in their requirements of jowar.
The former cultivator had a very small requirement of food
(9 maunds) and hence he could concentrate on the two cash-crops
by accepting the two-year rotation of G-C, He preferred to
purchase jowar to meeb his family needs. The latter cultivator,
however, had a comparatively larger requirement of food (30

maunds) and hence he was required to accept the three-year

rotation of G-J-C. |
In Vivare, the cultivators of this type behaved in a widely

different way. 4All of them adopted the rotations with cotton,

even though they had small land-holdings and were economically
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poor. This was largely because of the soil type of their 1 d
and-

holdings. The medium-black soil in their lend-holdings was e
. 0

of better quality. It was nearer to the deep-black soil and

hence groundnut could not be profitably grown on it. They were,
therefore, forced to rotate cotton along with jowar on theirp
mediun as well as deep-bleck land. On the light soil, however,
they either accepted the rotation of G-J or repeated jowar
continuously,

Of the four cultivators having agricultural labour as
their mein occupation, two accepted the two-year rotation of-C=d
on a major portion of their land having medium and deep-black
soil (Case Studies V 6 and V 9). One of them had a plot of light
soil (0.75 acre) on which he adopted the rotation of G-J. The
other one had a very small plot of 0,05 acre, where he was
required to grow jowar continuously because of its peculiar'situa-
tion. Both these cultivators had a satisfactory supply of manure
and hence could accept the rotation of C~J on a large portion of
their holdings. Of the remaining two cultivators, one could not '
adopt any rotation because of his small holding and considerably
large requirement of food and fodder, He was required to gro;n
jowar continuously, so as to get food and fodder, whatever
possible on his land, as a minimum base to meet the total annual
requirements (Case Study V 1). The fourth cultivator provided a
very peculiar cese, His land-holding was as large as 24,19 acres,
but the area which could be put under cultivation was very
limited, measuring only 7.16 acres (Case Study V 28), His frag-

ments of land=holdings were so situated that a large portion of
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them suffered from continuous erosion and could not
under cultivation,

also of light soil,

be brought
A major portion of the cultivated area wag

He could not accept any rotation on this

lend 83 1t was very poor in fertility, It was, therefore, conti
’ ntl-

nuously put under jowar. The rest of the area of his land

holding was of medium-black soil
of C-J and G-CJ,

» vwhere he acceptsd the rotations

The case of the vendor was similar to those of the two
cultivators having agricultural labour as the main occupation
(Cese Study V 4). His entire land-holding was of deep-black
soll where groundnut could not be profitably grown., He was,
therefore, required to rotate cotton along with jowar. He had
no supply of manure. Lven then he accepted the C-J rotation on
his entire land as it was of deep-black soil,

Thus, in Khirode, the choice of rotations in the case of
such cultivators was largely determined by their general attitude
and the economiec conditions., The four factors and their
composite effect had a minor play in such cases. In Vivare,
however, the soil composition of the land was a vital factor,
heving considereble influence over the acceptance of rotations.
In both the villages, the reguirement of jower was the basic
factor in such cases also, and it influenced the choice of rota-

tions in majority of the ceases.

5,10. Plots with Peculiar Characteristics

The choice of rotations on a major portion of the land
cultivated by the sample cultivators, could be explained on the

basis of the composite effect of the four basic factors or on the
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general attitude and the economic conditions of the cultivators.

But there still remained some area where these factors were not

decisive, Such area comprised of plots with peculiar characteri-

stics. In the case of such plots, the cultivators were required
to accept the rotations suiting to the peculiar characteristics

of the individuel plot. The total area of such plots was 9.95

acres in Khirode and 8,07 acres in Vivare., In both the villages,
the proportion of such erea to the total cultivated land was
very minor--3.4 per cent in Khirode and 3.5 per cent in Vivare,
In the case of the sample cultivators in the two villages,
four types of peculiarities--situation, topography of land, land
under groves and availability of irrigaetion facility--were
reported. The irrigation facility might be treated as a
peculiarity, when it was not a general feature of the village.
In Khirode seven cultivators reported eleven plots (9.95 acres)
of peculier characteristics. Eight of these plots were peculiar
in their situation; one in its topography of land and the remain-
ing two in having irrigation facility. In Vivare, five culti-
vators had six such plots, heving an area of 8,07 acres. Three
of them were peculiasr in their situation, one in the topography
of land and two in having the groves.

In Khirode, of the eight plots with pecullar situation,

three (4.13 acres) were situated on the bank of streams and the

remaining five (3.26 acres) ne
The three plots situated on the baenk of

ar the village and the village

secondary school.
of lighter soil; while the others,
e bank of gtreams were

of medium-black
streams were

soil. The threse plots situated on th
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subject to constant erosion. Because of continuous erosion the
soil in these plots had become so poor that except jowar no
other crop could be grown (Case Studies K 15, K 19 and K 30).
The three cultivators were, therefore, forced to grow jowar year
after year on all the three plots. They could not adopt any
rotation on these. Two of them who had larger land-holdings and
livestock, used jowar crop grown on such plots, as green fodder
(Case Studies K 19 and K 30). The other cultivator, however,
took jowar to get grains as his family was of larger size (12
members) requiring 50 maunds of jowar per year for consumption
(Case Study K 15).

In the case of the remaining five plots, because of their
proximity to the village, cultivation of groundnut was not
practicable. On four of these the cultivator wes required to
accept the two-year rotation of C-J (Cese Study K 5). The case
of this cultivator was interesting as his entire holding of four
plots suffered from the locational disadvantage. One of his
fragment (0.35 acre) was situated adjacent to the village, only
a 'kuccha' road running between the two; and the other fragment
(2.53 acres) near the village secondary school. On none of the
four plots of his two fragments, he could accept the three-year
rotation of G-C-J, suited to the medium-black soil. He was thus
forced to accept the C-J rotation on his entire land-holding.
The fifth plot situated nesr the villsge was owned by a large
cultivator (Case Study K 29). This plot (0.38 acre), besides
its proximity to the village, was a crematory ground for the

Leve-Patidar caste. On this plot, cotton could not be taken,
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firstly because it wag very small in size and secondly because

it was a créematory ground, where females were reported to be

rather afraid of going for plcking. In the ¢ircumstances, the

cultivetor was required to take continuous cropping of jowar
on it.

Topography of land es a peculiar factor was reported in
the case of one plot in Khirode (Cage Study K 29)., This plot
(0.93 acre) was situated in the low lying area where the rain
water from the neighbouring fields accumulated, Because of this
factor, the cultivator was not able to grow any of the majo;
kharif crops on ft. He could not follow any of the usual rota-
tions on it. To utilize the peculiar situation of the plot to
his adventage, he preferred to put this plot under continuocus
cropping of peddy.

Availability of irrigation facility as a peculiar factor
was reported in the cese of two plots in Khirode (Case Study

K 29). The two plots were from the same fragment, which had
irrigation facility from a jointly owned well. The water supply

in the well, however, was limited and only the crops requiring
light irrigation could be grown. The cultivation of heavily
irrigated crop- like banena was not possible. Considering the
limitation of water and his share in the ownership of the well,
the cultivator preferred to accept the two-year rotation of W-d,
In Vivare, three plots having an area of 3.06 acres,
suffered from situational disadventages. Two of them (3.0l acres)
were situated on the bank of streams (Case Study V 28), and the
remaining one on the road side (Case Study V 9). In the case of
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the first two plots, because of constant erosion the land had

become so inferior that the cultivator hed to

Erow only jowar
on it year after year,

No other crop could be profitably grown
on these and the cultivator could not follow any rotation.

Much
of the jowar crop taken was usually used as green fodder (Case
Study V 28). The case of the third plot was totally different.
It was very small in sisze (0.05 acre), and was situated on the
side of the Yawal-Haver main road where many of the villagers ]
brought their cattle for rearing. These animals spoiled the: N
crops taken in the neighbouring fields as well, Because of this:
menace and also because of the small size of the plot, the
cultivator preferred to grow jowar on it continuously. Consider-
ing the size and the situation of the plot, he did not find
economical to grow the other major crops like cotton and
groundnut.

Two plots heving an area of 1.73 acres were under groves.
One of them was under mango trees (Case Study V 27); and the
other under 'Neem' trees (Case Study V 23). It was reported
that under the shade of the trees crops could not be profitably
grown. Because of the thick shade the crops remained stunted
in growth and gave a very low yield. In such cases, therefore,
the cultivators preferred to grow jowar every year as it could
be used as green fodder. In the case of the above two plots

also, the cultivators preferred to put the land under jowar

continuously. They could not practise any rotation on these

plots.

The remaining plot (3.28 acres) suffered from a peculiar
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topography of land., It was situsted on the low lying area where
rain water from the neighbouring fields accumulated (Case Study
V 25). The cultivator found this plot most suited to grow
wheat, which was sown in September by which time the land got
free from the accumulsted water. To rotate along with wheet,
he found cotton more convenient and profitable than jowar., He
reported that jowar turned pale because of much water, got
stunted and did not give proper yield. Cotton also did not grow
properly, but it being a cash-crop was preferred to jower even
though it gave low yield. On this plot, therefore, the culti-
vator was required to accept the two-year rotation of C-W.
Thus, in both the dry villages, there were some peculiar
plots, on which no rotation could be practised. On such area
the cultivators were required to follow the continuous cropping
of ene crop like jowar, which was cheaper to cultivate and which
could be used as green fodder. On other peculiar plots, rota-
tions could be followed, but those were all chosen meainly on
the basis of the peculiar cheracteristic of each individual
plot. In the case of such plots, the cultivators had a very
limited freedom to make their choice of rotations, They were
forced to accept the rotation suited to the peculiarity of each
plot.

5.11. Cultivators and Their Rotation-Plans
in the Irrigated Villages

As pointed out earlier, the general attitude of the culti-
vators in the irrigated villages also, was basically the same
as that of the cultivators in the dry villages. Thus, in the
irrigeted villages as well, the cultivators aimed first at the
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pinimum supply of food and only then tried to maximise the cash-
income. However, between the cultivators in the dry and the
irrigated villages, there was a slight difference about the
intensity of food needs felt and the way of maximizing the cash-
income. The basic attitude in both the cases was the same but
its implementation was slightly different, In the irrigated
villages, the family food needs were comparatively less intensive
than in the dry villages. In the case of some cultivators in
the irrigated villages, the cash-crops might dominate to such
an extent that they were required to make purchases of food and
fodder needed. The importance attached to the minimum security
of food, therefore, decreased to some extent but it did not
totally diseppeer. The cultivators in the irrigated villages
also, always preferred to produce food for their own families,
Thus, the production patteran contained a core of self-sufficiency
as regards food in the dry as well as the irrigated villages.
As regards the maximization of cash-income also, there was
difference in the sense that irrigation being available, the
cultivators got a wider field to make their choice of better
paying cash-crops and they could maximize their cash-income in a
better way than in the dry villages.

Between the two irrigated villages there was difference
as regards the extent of irrigation available. It was compara-
tively more abundant in Rozode than in Weghode. The total
irrigated area was substantially high in Rozode (65.9 per cent
of the gross cultivated ares), than in Waghode (49.4 per cent).

The total area of the village land, however, was quite small in
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Rosode (1,423,80 acres) in comperison with that in Waghode
(2,287.25 acres). Because of these two factors--small area of

village land and higher proportion of it under irrigation~-the
cultivators in this villasge had to purchase land outside the

village. Almost all the sample cultivators in this village had
dry lands in the neighbouring villages at the foot of the
Satpuda hill range. They grew dry crops like jowar and ground=-
rut in these lands and concentrated on the irrigated crop like
banana on the lands in the village, Thus, almost all the sample
cultivators in this village depended on the outside lends for
their basic requirement of food and fodder. In Waghode, the
conditions were different. The irrigated area in this village
was proportionately less and hence the cultivation of dry crops
as well, was largely done on the village land itself, It was
reported that in this village only a few cultivators had lands
outside.

Of the sample cultivators in Waghode, 11 were small culti-
vators, whose land-holdings were upto 5.00 acres; 14 were medium
cultivators, whose land-holdings were between 5.01 and 15.00

acres; and 7 were large cultivators whose land-holdings were

above 15.00 acres. In Rozode the classification of the sample
cultivators in the three groups was almost the same, Of the
thirty sample cultivators in this village, eleven were small;
fifteen medium and the remaining four large.

The total area cultivated by the sample cultivators in
Waghode was 354.24 acres. Oof this, 186.73 acres or 52,72 per
cent had irrigation facilities and the rest, 167.51 acres or
47.28 per cent, was dry. The proportion of irrigated area to
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the total was quite low in the case of the small and the medium
cultivators, while it was considerably high in the case of the
large cultivators (see Table 5,23). In the other irrigated
village, Rogzode, the total land cultivated by the sample culti=-
vators was 247,95 acres, Of this, 96.75 acres or 39.01 per cent
was irrigated and the remeining 151.20 acres or 66.99 per cent
was dry. In this village also the proportion of irrigated srea
to the total, was low in the case of the small end the medium
cultivators; and quite high in the case of the large cultivators
(see Table 5.24),

In both the irrigated villages, a large proportion of the
land cultivated by the semple cultivators, was of medium-black
80il-=64.12 per cent in Waghode and 64.85 per cent in Rozode.
Next to medium-black, there was deep-black soil in both the
villages. It was about one-third of the total land in Waghode
and less than one-fourth of the totel area in Rozode. The
lighter type of soil was almost negligible in Waghode. In
Rogode, however, it was about 16.40 per cent of the total culti-
veted land. In both the villages, the medium-black soil was
predominant with all the sample cultivators--small, medium and
large. In Waghode, the lighter type of soil was reported only
by the large cultivators; while in Rozode, it was reported only

by the small and the medium cultivators (see Tables 5.23 and

5 021}) [ ]

In Waghode one of the sample cultivators, sold his entire
land (3.45 ecres) in 1963-64 and took to the occupation of
running a flour-mill in the villege (Case Study W 5), This



Table 5,23 1 Soil-Composition of Land-holdings cultivated by the Small, Medium and Large

Cultivators in Waghode
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Table 5,24 ¢ Soil-composition of Land-holdings Cultivated by the Small, Medium and Large
Cultivators in Rozode
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cultivator is not considered here for the purpose of analysis
Thus, in Waghode, out of the remaining 31 cultivetors, 13 had

their land-holdings entirely of medium-black soil; two entirely

of deep-black soil; and the remaining 16 had mixed type of land-

holdings. Of these sixteen, fourteen had holdings consisting
partly of medium and partly of deep-black soil; and two had all
the three types of soil. Majority of the cultivators having
land-holdings entirely of medium or of deep-black soil, were
from the small aend medium size groups. Of the fourteen culti-
vators having mixed land-holdings of medium and deep-black soil,
two were from the small and four from the large size groups and
the remaining eight from the medium size group. Of the two
cultivators having all the three types of soil in their laﬁd-
holdings, one belonged to the medium size group and the other
to the large {see Table 5.25). In Rozode, out of the thirty
sample cultivators, eleven had their land-holdings entirely of
medium-black soil; and all the rest, had mixed typs of land-
holdings. Of the nineteen cultivators having mixed land-
holdings, ten had holdings partly of medium and partly of deep-
black soil; five had partly of light and medium-black soil and
the remaining four had holdings consisting of all the three
types of soil. All the cultivators having entire land-holdings
of medium-black soil were from the small and the medium size
groups. Majority of the cultivators having land-holdings of

medium and deep-black soil were also from the small end the

medium size groups., Of the five cultivators having lend-

holdings of light and medium-black soil, three were from the



Table 5,25 ¢ Distribution of the Cultivators in Waghode according to Soll-Composition
of Their Land-holdings

Small Medium Large
Soil-composition of cultivators ~ cultivators = cultivators =~ _Totel .
land-holding No.of Area No.of Area No.of Area No.of Area
culti- in culti- in culti- in culti- in
vators acres vators acres vators acres vators acres
Land-holdinﬁs wholly of
medium=black soil 7 21.37 5 40,60 1 17.51 13 79.48
Lend-holdings wholly of
deep-black soil 1l 3.20 - - 1l 16,86 2 20,06

Lend=holdings of medium

and deep=black soils 2 8.84 8 7245 4 140,76 14 222,05

Land-holdings of light,
medium aend deep-black
soils

162
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small size group and the remaining two from the large size group.
The four cultivators having land-holdings of all the three types
of soil were from the small and

the medium size groups (see Table
5.26) . |

For the purpose of analysis, the sample cultivators from
both the irrigated villages may be classified into three broad
groups: (1) the cultivators who grow banana; (2) the cultivators
who lease-out their lands specifically for banana cultivation;
and (3) the cultivators who pursue agriculture as a subsidiary
occupation and are not wholly depending on their lands for the
food needs, Of the sample cultivators in Waghode, fourteen each
were in the first and the second groups, and the remaining three
in the third group. In Rozode, eleven were in the first group;
fifteen in the second, and the remaining four in the third group.

The cultivators in the second group did not have suffi-
cient water supply of their own. In majority of their cases,
the wells were under plural ownership and were neglected to a
large extent. The water supply in such wells being inadequate
and their share in the ownership of the wells being minor, such
cultivators could not grow the heavily irrigated crop like
benana on their lends. However, many of them could lease-out
their lands specifically for banana cultivatlon, to the neighbour-
ing cultivators who had sufficient water supply end other

resources. This practice of leasing-out lend for banana crop

was very common with the small end the medium cultivators in

both the irrigated villages. However, these cultivators could

not give a definite place for banana in their rotatlion programme



Table 5.26 t Distribution of the Cultivators in Rozode according to Soil-Composition
of Their Land-holdings

Small Medium Large
Soll-cmposivion of  Sltivetors - cultlyators  sultivaters Total
land~holding No.of Area 0.0f Area No.of Area No.of Area
culti- in culti- in culti- in culti- in
vators acres vators acres

vators acres vators acres
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as they were required to depend for irrigation on others,
These cultivators, therefore, kept their rotation-plans flexible
80 that whenever irrigation was made aveilable, they could

lease-out their lands for banana cultivation, It was observed

that these cultivators basically followed the rotations of dry

crops which they themselves could grow on their lands. Whenever
irrigation was made aveilable they broke the basic rotation of

dry crops and switched over to another rotation with banana as

one of the crops., Thus, in the case of such cultivators, there
was & dualism as regards the acceptance of rotations.

In the following sections, the rotation-plans practised
by some of the sample cultivators in each of the three groups,
are discussed on individual basis.

5.12., Cultivators Growing Banana

In Tables 5.27 and 5.28, are given the rotation-plans of
the cultivators, who cultivated banana on their lands. They
are grouped according to their annual food requirement and the
supply of home-collected manure. The rotations adopted by them
are shown separately for the irrigable and the dry land and
also for different soil types. The Tables clearly point out
that the cultivators in the irrigated villages as well, had the
same basic attitude towards cultivation as their counterparts
in the dry villages. They too formulated their rotation-planms,
making due provision for jowar, in order to meet the annual food
peeds of the family. In some of the cases, however, cash-crops
might be predominant to such an extent that the cultivators were

ired to make som® purchase of food and fodder., But such
requ



Teble 5.27. : Rotation-plans of the Cultivators Growing Banana in Waghode (Area in Acré§?5
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