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PREFACE 

The ,subject of crop-pattern can be studied both at 

individual and aggregate level. In fact, it should be studied 

on both the levels by a two pronged approach. In India, 

however, the subject 

neglecting the micro 

has been studied more on the macro-level , 
side of it. Many of the studies of crop-

pattern, t~erefore, 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 analy~e 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, 

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

l.'ndeed, a privilege. The present study has under him was, 

benefited 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. 

t of,this study was completed between The major par 
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,w.,...,. .•• 
June 1965 and September 1967, when Professor V.M. Dandekar, 

Director, Gokhale Institute of Politics and Economics, Poona, 

kindly allowed me to concentrate on the work of my 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 am also grateful to Shri D. P. Apte, Registrar, Gokhale 

Institute of Politics and Economies, Poona, who gave 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 semple 

cultivators in the four villages, for the hospitality extended 

to me during my stay in their ~illages 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. 

Gokhale Institute of 
Politics and Economies, 
Poona-4. 

G. R. Mulla 
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CHAPTER I 

INTRODUCTION 

r ~ a study of cropping-pattern, concentration on aggro-

I gative data, their averages and movements, tends to d~guise 

I the fact that these phenomena are the result of a synthesis 
I ! of crop decisions, taken by individual cultivators. An 
i i appreciation of_the results on the aggregate level, therefore, 
, 
\would be better facilitated, against the background of a 
\ 
',detailed study of the economic behaviour of the individual , 
:culti vat or ." It is in this field of the economics of crop-

pattern determination of the individual cultivator, that this 

study is set in. It attempts to analyse the crop-pattern of 

individual cultivator - how he works under the constraints, 

physical, soeial, personal and other types. 

1.1. Crop-pattern : Individual and Aggregate 

In India, the typical agricultural producer is~a peasant 

family operating with a small fragmented land-holding. In 
I 

almost all the States, the cultivator operates, chiefly with 

the help of family labour. Each conducts his activity of 

cUltivation s~parately 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 maximises 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 etc. 

The subject of crop-pattern, thus, can be studied both 

at individual and aggregate level. In fact it should be 

studied 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. 

Many 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 and 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 ~and, have contributed 

to 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 and proved with 

different statistical tests. A brief review of such studies 

may be useful to provide a background for the present work. 
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1.2. Macro-studies of Crop-pattern 

In his study, Raj Krishna1 finds that in Punjab, all 

the major crops, except jowar, have positive price elasticities 

in the short as well as long-run. Jowar seems to be the only 

crop which has a negative response to relative price movements. 

He points ou~ that the short-run price elasticities of the 

different crops .vary "from as low a figure as 0.1 in the case 
-

of wheat and bajara, to the medium magnitudes 0.2 to 0.4 in 

the case of maize, sugarcane and rice, up to 0.' and 0.7 in 

the case of cotton. 2 The corresponding long-run elasticities 
• 

range from 0.15 to l.e. It is significant that the long-run 

elasticity of cotton acreage exceeds unity." 

Dharm Narain) also has arrived at similar conclusions, 

though not through any econometric exercises. He pOinte out 

that "the Indian farmer is significantly responsive to price." 
-

He, however, 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 J " Economic Journal, 
Vol. LXXII, September 196), p. 4g~. 

2 Some unpublished estimates by N. Hath, 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. 

) Dharm Narain, The Impact of Price Movements on Areas 
~un~d~er~S~e~1~e~c~t~e~d~C~r~o~p~s~in~I~n~d_i~a, 1900-1939, Cambridge University 
Press, 1965, p. 158. 



cases, so striking that price emerges as a decisive considera­

tion with the farmer in the areas he sows to these crops." 

In the case of the foodgrain crops, however, the influence of 

non-price factors is more powerful. 

Gupta and Majid1 present a different point of view. They 

do not find any direct association between variations in 

4 

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 sugarcane 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 Marketing Policies, Asia Publishing 
House, Bombay, 1965, pp. 13-21. 



Hanumantha Raol appears to hold the same view. He 

states that while making a choice between different crops, a 

farmer is guided more by the differences in the net income 

pe~ acre at margin from the crops concerned after meeting the 

variable 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 expand his output 

when prices rise and vice versa with a fall in prices. In 

regard to the small family farmers, on the other hand, not only 

is no such direct correlation observable, but the observed 

1 Hanumantha Rao, C.H., 
Costs and Returns in India, 
196)5, p. 72. 

Agricultural Production Function, 
Asia Publishing House, Bombay, 

2 Madan, B. K., "Presidential Address," Proceedings of 
the Eighteenth Conference of the Indian Society of Agri­
cultural Economies, Indian Journal of Agricultural Economics, 
Vol. XIII, No. 1, Jenuary~arch, 1958, p. 1'. 
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experience of agriculture over a long period ••••• shows an 

inverse elasticity of supply with changes in prices." 
I Neale 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 acreages 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. 

01son2 is also of the same view. He clearly states that, 

flit 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 Neale w. C., "Economic Accounting and Family Farming 
in India," tconomic Development and Cultural Change, Vol. 7, 
No. J, 1958-59, p. 298. 
2 Olson, R. 0., "Discussion: Impact and Imp1icati~ns of 
Foreign Surplus Disposal on Underdeveloped Economies, Journal 
of Farm Economics, Vol.42, No.5, December 1960, pp. lO~3-44. 
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Mathur and Ezekiell subscribe to similar view and argue 
ou~ ~na~ "prices and marketable supply tend to move in 

2 opposite direction." Dandekar, however, has neatly refuted 

the arguments of Mathur and Ezekiel, with the help of Mathur's 

own data from the Farm Management Study in Akola and Amraoti' • 
and goes further to say that "it is a sheer myth that farmers 

or farmers in underdeveloped countries respond very differently 

to normal economic stimuli." 

All this controversy30ver 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 crop­

pattern adopted by the cultivator. Though these studies are 

. 1 
Food 
Vol. 

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

2 Dandekar V.M., "Prices, Production and Marketed Surplus 
of Foodgrains,1r Indian Journal of Agricultural Economics, 
Vol. XIX, No.land 4, July-December 1964, pp. 180-195. 

7 

J See contributions by several participants in the Conference 
Issue of Indian Journal of Agricultural EconomiCS, Vol. IX, 
No.1, March 1954; and Vo1.XI; No.1, January-March,1965. 

Also see: (1) Jakbade, V.M., and Mujumdar, N.A., 
"Response of Agricultural Producers to Prices - The case of 
jute and Rice in India," Indian Journal of A~ricultural 
Economics, Vol. XIX, Nos.3 and 4, July-Decem er, 1964. 

(2) Sethi, J.D., "Some Analytical and Quantitative 
Aspects of Agricultural Supply and Substituti~n Functions: 
India," Indian Journal of Agricultural Econom1cs, Vol. XXI, 
No. 2,-April-June, 19". 
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important, 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. 

The macro-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 

converse may not be necessarily true. The factors influencing 

crop decisions of an individual cultivator, may not appear on 

aggregate plane. Many of these get lost in aggregation and 

are never se~n on aggregate level. vThere 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 indi~idual 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 

~he macro-level. wpen we say that these other factors have 

an influence on the.crop-pattern of the individual 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 make an attempt to 

analyse 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 

9 

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 programme on the crop-pattern with 

any degree of precision. This is due to the fact that the 

decision of the cultivator to raise 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 • 

••••• 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. 213-214. 



factors exercise has to be studied in detail, so that some 

basis for making estimates might become available." 

10 

Gadgill states it more explicitly in his technical 

address delivered in 1960, when he remarks 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 

they are for any useful study at that level. We have yet to 

make even a beginning with proper research relating 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 make do with the 

data 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 Economics, Poona, 19Q5, p. 233. 

2 An unpublished note, "Enquiry into Factors Influencing 
Cropping Patterns on Individual Holding," Agricultural 
Economics Committee of the Indian Council ot 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 agri­

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." 

1.4. Micro-studies 

The Council initiated the enquiries into the factors 

influencing crop-pattern on individual holdings at different 

Agro-Economic Centres in the country. Two reports of such 

enquiries at the Madrasl and Ludhiana2 Centres are available. 

Except these two, there is no other micro-study available on 

the subject. In 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 

available 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 Research Centre, University of Madras, Madras,l962 
(mimeographed). 

2 KahlonA.S., and Sharma, A.S. A Study into Factors 
Influencing ~ropping Patterns on Indlvidu8I Holdings in the 
Punjab, Punjab Agricultural University, Ludhiana (Punjab), 
1963 (mimeographed). 
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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, we 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 probability level. From this, it is concluded that 

"these so-called 'need restraints' in fact do not operate _ 

do not explain fully - or even to a significant partial 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 is 
2 ," 

pointed out that "the X test shows ver~ significance 

at 1 per cent probability level. Thus, urbanization is seen 

to 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 
-
pattern is significant at 5% level." More or less similar 

is the case in the other Report of the Ludhiana 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 



cultivator,· cannot be so separated. They are very much mixed 

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

1.5. The Present Micro-study 

13 

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 man 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 explain fully the 

cropping of any individual cultivator. 

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 can secure the maximum 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 details have to be collected on individual level 

through case studies only. And hence a case study approach 

has been followed in the present study. 

. l.~. Region Selected for the Study 

• For the present study, cultivators from the four 

villages - Khirode-Pr.Yawal,l 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 Tapi 

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 Kbirode Pr.Yawal is referred to as Khir04e; 
Vivare-Budruk as Vivare; and Waghode-Budruk as Waghode. 
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15 . 
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 and Bor1 rivers. The soil 

available in this belt 1s of medium-black type. 

The district receives its rainfall mainly from the 

south-west monsoon, which commences by the middle of June and 

contin~es 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 jowar, 

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

ti'on 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. Banana is predominantly grown, only 

in Raver and Yawal talukas of the district. 

1.7. Villages Selected for the Study 

All the four villages selected for the p~esent study 

are d "tu ted in the central belt from the taluka Raver an are 81 a 



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 and 

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 irrigated villages also, we have purposely 

selected one (Rozode) where the area under banana is propor­

tionately high (41 per cent of the total cropped area); and 

the other (Waghode) where the pro~ortion 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 Rural Areas in 
the Agro-Economic Research Unit, located at the Gokhale . 
Institute of Politics and Economics, poona'hbY the ~~istg~~ 
of Food and Agriculture. The resurvey of t e same V1 a 
was taken up in 1962-63 and the study of crop-patterndwas to 
go along with that. It was, therefore, convenien~o~hoose 
advantageous, because of the developed contacts, 
the same villages for the present study. 
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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 railway 

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 ~iles 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 village~s extending upto the foots of theSatpuda hills. 

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 br?oks. 

It is stony, reddish or yellowish-red in colour, and very 

shallow. '.Llhe 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 deposited 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 villages, 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 

Table 1.1 : Average Rainfall for Ten Year Period - 1952 to 
1962 - Received at Raver 

- - - - - - - - -
Month 

---------
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Total 

- - - - - - - - - - --- -- - - - - - - -
Rainy days Rainfall in mms. 

------------- ---------

-0.5 3.05 
O 1 0.51 

• 14.48 0.8 
7.3 136.14 

11.7 192.53 
10.8 179.58 

9.3 151.64 
2.8 01.47 0.' 22.61 
0.2 1.27 

44.' 7G9.38 
----------- --------------------



the table that the average annual rainfall for the last ten 

years is 769.)8 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 

known as 'man' is found below, even upto 80 feet depth. The 

work of sinking 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 and Vivare, sub-soil water is not available at such 

19 

" 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 

l argely used to lift water from operated on oil-engines are 

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

1.11. Land Utilization in the Selected Villages 

The details about the land utilization in the selected 

villages are given in Table 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-~3. 
I 

The table points out that more than 90 per cent of the culti-

vable area in each village was cultivated in this year. The 

area 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. 
-.1. In Table 1.4, is presented the cropp1ng pattern 1n 

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 dryas well the 

irrigated villages. Among the cash-crops, groundnut was 

dominant in Khirode, having nearly 40 per cent of, the total 

cropped land under it. Cotton commanded a similar position 

in Vivare, claiaing more than 40 per cent of the total 

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

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

1 The botanical 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 

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

Land use 

Khirode Vivare Waghode Rozode 
----------------- ----------------- ----------------- -----------------Area in Percen- Area in 
acres tage to acres 

total 

Perc en- Area in 
tage to acres 
total 

Percen- Area in 
tage to acres 
total 

Percen­
tage to 
total - - -- -- - -- - - -- -- - - - - - - - - - - - -- - - - -- - - - - - - - - - - - .-

Cultivable area 

Uncultivable area 

Residential area 

Area under roads 

, Khalwadi' area 

Grazing land 

Other non­
agricultural uses 

Forest area 

Area under railway 
track • 

2,865.03 

148.65 , 

29.13 

1.25 

121.30 

-

86.16 

4.57 

0.86 

1.67 

0.07 

0.90 

-

3,733.05 

38.10 

31.80 

74.45 

-
26.75 

6.13 

-

------- - -- - - - - - -- - - - - - - -,. 

94.21 

0.96 

0.80 

1.86 

-
0.66 

0.15 

-

2,443.60 

56.88 

24.20 

83.55 

9.23 

-
7.65 

-

93.09 

2.17 

0.92 

3.16 

0.35 

-
0.29 

-
-

1,423.80 

75.63 

25.93 

20.90 

-. 

-

-

91.88 

4.88 , 

1.67 

1.35 

0.22 

-
-

-- - - - - - - - - - - - - - - - - --
Total area 3,249.75 100.00 3,962.71 100.00 2,625.11 100~00 1,549.69 100.00 , 

-, 

- - - .. - - - - --.---- - - - - .. - - - - - - ------------ - - - - - - - - --
Source: Village Records~ Village Form I (1962-63) 
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Table l.} : The Cultivable, Irrigable and Net-sown Area in 
the ~our Villages for the Year 1962-63 

- - -. - - - - - - - - - - - - - - - - - - - - - - - - - -. 
Khirode Vivare Waghode Rozode 

-------------- ------------------

Total cultivable 
. area in acres 

Total irrigable 
. area in acres 

Proportion of 
irrigable to the 
total cultivable 
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 
sown more than 
once to the gross 
cropped area 

2,865.03 

79.18 

2,681.77 

93.60 

2,691.10 

0.35 

- - - - - .. - ---- - - --

3,733.05 2,443.60 1,423.80 

375.53 1,028.75 944.43 

10.06 42.10 66.33 

97.87 91.02" 94.96 

3,715.16 2,287.29 1,407.79 

61.38 63.20 55.75 
. ,to 

1.65 

------ ------ - - - --
I and XIII (1962-63) 

Source: Village Records- Village Forms 



Table l.~ : The Cropping-pattern in the Four Villages for the Year 1962-63 

- - -- - - - - - - - - -- - - -- - - - - - - -- - - - - - - - ~ -- - -- - - - - - - - --
Crop 

Khirode ViTere Waghode Rozode 
------------.-.-- ----------------- ----------------- -----------------Area in Percen- Area in 
acres tage to acres 

total 

Percen- Area in 
tage to acres 
total 

Perc en- Area in 
tage to acres 
total 

Percen: 
tage to 
total 

- - - - - - - - - - - - - - - - -- - -- - --- - - -- - -- - - - - - - - - - - -- - - - -
Jower 
Groundnut 
Cotton 
'Nawati'-Banana 
'.Juner' .. Banana 
Wheat 
Gram 
Maize 
Paddy 

. Bajara 
Other millets and 
pulses 

Vegetables 
. Sugar-cane 
Oranges 
Other fruits 
Others 

447.95 
1,056.05 

754.78 
18.78 
30.78 
21.20 
0.50 
1.48 
6.58 

49.48 

291.36 
9.95 .. 
2.08 
0.13 .. 

16.65 
39.26 
28.05 
0.70 
1.14 
0.79 .. 
0.0' 
0.24-
1.84 

10.83 
0.37 .. 
0.08 -

543.33 
210.60 

1,496.83 
151.30 
122.63 
390.43 
449.00 

0.40 
11.6) 
6.65 

295.26 
5.65 .. 

2).70 
7.75 -

-0.31 
0.18 

7.95 
0.15 .. 
0.64 
0.21 .. 

- - - - - - -- - - -- - - - - - - - - - - - - - - - -

)34.60 
104.88 
6)6.18 
403.75 
352.78 

18.70 
10.68 
-
26.35 -

14.6) 
4.59 

27.82 
17.65 
15.42 

0.81 
0.47 -1.15 .. 

12.)4 
0.64 
0.)1 
).95 
0.22 .. 

147.98 
1)7.09 
21).25 
)04.53 
281.75 
74.93 

7.8) 
25.65 
6.65 

192.86 
12.37 .. 
-

10.51 
9.74 

15.15 
21.6) 
20.01 
5.32 .. 
0.56 
1.82 
0.47 

13.70 
O.Sg .. 
0.21 .. .. 

- - - - - - - - - - - - - - - - -
Total 2,691.10 100.00 ),715.16 100.00 2,287.29 100.00 1,407.79 10Q.00 

-- - -- - - .. - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -- - -
Source: Village Records~ Vil1age·Form XIII (1962-63) 



of the total cropped land in Waghode and about ~2 per cent 

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

and groundnut were comparatively low in both these villages. 

1.12. Selection of Cultivators 

24 

The first step in drawing a sample of the cultivators 

was preparation of an exhaustive list of all the cultivators 

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 occupations followed, 

land-holding - irrigated and dry, size 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 list .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 crops 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 30~ in Vivare. The cultivators grow­

ing irrigated crops in these dry villages was very small. 

In the irrigated villages, the total number of CUltivating 

families taking 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 



cent of the total number of cultivators in these villages. 

It was felt that a sample of about )0 cultivators in 

each of the four villages would be adequate for this type of 

intensive study. Therefore,)O cultivators were selected at 

random from the list of the cultivators growing dry crops 

alone in the dry villages and from the list of cultivators 
". 

growing irrigated crops in the irrigated villages. For the 

purpose of selection the cultivators were arranged in a 

descending order of the area under CUltivation. In Khirode, 

every 12th cultivating family and in Vivare every 10th 

cultivating family from the list was chosen for the study. 

25. 

In the case of both the irrigated villages, every 6th culti­

vating family from the list was selected. Thus,)O cultivating 

families each in Khirode, Vivare and Rozode were selected. 

In Waghode, however, the total number of the selected families 

came 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. 

1.1). Collection of Data 

The investigation of the study was conducted during 

May 1962 to October 196). No assistance was taken for 

investigational work. The period covered under the study _ 
from 1960-61 to 196)-64. The data were was of four years 

collected through individual case studies and also through 

d 1 (1) General Family Schedule,.and (2) two types of sche u es: 

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. In the General 

Family Schedule, the information about the general ~spects 

about each cultivating family, such as family size, earners 

and non-earners in the family, 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. 

1.14. Plan of the Study 

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 

. wn in the selected chapter deals with the maJor crops gro 

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 
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of the crop-rotations on the area variations of different 

crops. The fourth chapter gives agronomic details about the 

major crop-rotations practised in the selected villages. 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 and shows that a large proportion of 

the area variations are due to the accepted rotations. The 

last chapter con9ludes that in the short-run the influence 

of prices do not appear to be very powerful and 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 II 

THE CROPS: CULTIVATION PRACTICES, COSTS, AND RETURNS 

As seen earlier, jOW8r, cotton and groundnut are the 

three major dry crops grown in the dryas 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 cultiva-

tion and the returns received from them; so as to have an 

1d~a about their relative profitability. 

2.1. 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 +ollowed 

in preparation for a crop are more or less the same for all 

the major crops grown in these villages. The tillage during 

the life 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 tillage. We, therefore, first 

describe the pre-sowing operation in a general form, common 

for all the major crops and then go to individual crops. to 

give in detail their cultivation practices. 

2.1.1. Preparatory Tillage 

The main objectives 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 penetration of water; (3) to remove roots, stubble and 

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, harrowing, 

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 layers 

exposed to aeration and sunshine. It also brings about more 

intimate mixture of the different parts of the tilled soil 

and thus helps in improving the physical condition of the 

soil. 

Ploughing is undertaken 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 villages. It is generally done four to 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 type, 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 successfully 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 largely 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 on~ 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 is harrowed for second 
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time. The second turn of harrowing is carried across the first 

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 t~e work being not heavy, 

hired labourers are generally not employed. 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. 

Manuring:- The preparatory tillage inclades 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 manure 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 villages, while the latter, 



in the irrigated villages. The big cultivators in the irrigated . 
villages who are required to carry large quantities 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 Villages, banana is heavily manured. 
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In the dry villages and in the dry areas of the " irrigated 

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 farmyard 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. 

liter t~e third or fourth turn of harrowing, usually 

given at the end of Mayor 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 important fodder crop to the cultivators. It is 



grown by almost all cuI ti vators, big as well as small, to meet 

their family consumption needs. J owar, 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 roots 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 mal~effects, however, are 

only temporary and can be overcome by the application af 

nitrogenous fertilizers.) 

Of the different varieties of kharif jowar locally 

known as ' Godgarwa', 'Hi wwa', 'Chandal', 'Satpani', and 

1 Mathews, O.R., "Special Dry Farming Problems," 
and Men, U.S.D.A. Year-Book, 1938, p. QS9. 

Soil -
2 Hughes H.D., and Hension, ~.R., Crop Production -
Principles and Practices, The Macm111an Company, New lork, 
1957, p. 111. 
) Diamond Jubilee Commemoration Volume, The Grains and 
Oil-seeds Merchants' Association, Bombay, 1960, p. 101. 
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'Aispuri', the last Qne is commonly grown in these villages. 

The stalks of this variety grow up to 9 to 7 feet high, 'are 

soft and hemce readily eaten by cattle. Its grains ar'e of 

medium size, of yellowish colour and flattened in shape. Its 

flour is white and sweet but not much sticky. 
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Sowing:- 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' constellations.l Most of the cultivators 

sow it in the 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

stellation i.e. the end of July. It is sown comparatively 

late so that its flowering does not occur in the period of 

'Hasta' and 'Chitra' constellations, when the heavy rains are 

likely to wash it away 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 

crops like udid, mug, chavali, and mataki etc. sown along with 

it in the same field. The see~ requirement of jowar is 3 to 4 

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 eon~tellations 
pertaining to rainy season are given in Append1x III. 

2 Quantities are expressed in seers and maunds.instead of 
kilos and quintals, ~ecause thedcultid:t~~St,~~ee;; not yet 
convenient to report 1n seers an maun . h' i 
conversant with the metric system introduced 10 t 1S reg on 
in 19'0. 
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The following are the different mixtures r rt d . epo e 1n these 

villages. The first type of mixture is most common7~he four 

villages. 

Mixture No.1 Mixture No.2 

Jowar :3 to 4 seers per acre Jowar :3 to 4 seers per acre 
Udili 1.5 to 2 " " " Udid 1 to 1.5 " " n 

Mug 1 to 1.5 If n n 

Mixture No. :3 

Jowar :3 to 4 seers per acre 

Matald 1 to 1.5 If " If 

Chavali 1 to 1.5 If If If 

Mug 1 to 1.5 If· If If 

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:- Jowar 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 



crop is carried to the village threshing yard locally known as 

tKhalwadi' or to other convenient places near the village. The 

threshing floor is first prepared and smeared with cow-dung. 

When it is completely dried, the ear-heads are thickly spread 

over it and a pair of bullocks with a cart, are driven round 
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on it to tread the grain. For winnowing two methods, one of 

the natural wind and 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 winnowing the 

grains are generally the relatives or friends, to whom wages 

are not paid. However, a general practice of giTing 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 trom the 

Khandesh region.1 This variety was released for cultivation .. 
in 1949. Under the Cotton Control Act passed by the Government 

of Maharashtra, cultivation of this variety ot 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 India - A Mono~raph, 
Vol. I, Indi~n Ce;tral C~tton Committee, Bombay, 19 0, p. 309. 

2 Khandesh region includes two districts - Jalgaon and 
Dhulia. 



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, continuous high 

winds or excessive drought at flowering and fruiting time may 

cause heavy shedding of buds and young bolls, thereby r~ning 

the crop. A frost in the early stages of the plant also proves . 
much harmful. Untimely rains and a heavy 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. l 

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 1bs. of nitrogen, 40 1bs. of 
2 phosphoric acid and 190 1bs. of potash per acre. 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 t constellation. If the rains are not sufficient during 

1 Sethi, B.L. et al, Ope cit., p. 40. 

2 Dastur, R.H. et aI, Ootton in India - A Mono~raph, 
Vol. II, Indian Oentral Cotton Committee, Bombay, 1 60, p.135. 
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'Mrug·,·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 '~adra' does not yield better as its flowering 

occurs in the period of 'Hasta' and 'Chitra' constellations. 
. . 

The heavy rains during this period wash away 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 conducted in different States 

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 suitably 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 ~n the same 

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

1 Ibid, 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~ When the seed-drill is used for sowing, cotton 

is taken 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 h.oe 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. Hand-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 plants produce all their flowers at once. The 

flowering season usually starts from two to two and a 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 ot ripe 

bolls is also gradual, being spread over a periQd of two to 

three months •. H~vesting, therefore, cannot be done in one 

operation. Ripe cotton is usually picked in four to five pick­

ings at successive intervals of two to three weeks. The tirst 

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, and 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 the most costly operation in the growing 

of cotton. 

Jowar, grown along with the main crop of cotton~ is 

harvested in November or December. Much of the jowar crop, is 

in·fact used ~s 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 taken 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 

and not easily eaten by the cattle. Tur is harvested in 

December or January. 



Groundnut :- .Groundnut is another major cash-crop, 

grown in these villages. .It is valued more as it has an 

advantage over cotton, in the sense that it can be used as food 

and its plants as fodder. Groundnut or 'Archis Hypogacea t is 

a leguminous plant. There are two varieties 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 base of the plants. 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 villages 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 and also makes its harvesting more difficult. 

Groundnut is a soil ameliorant 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 and plants 

utilize 

for the 

This phenomenon accounts it in their growth process. 

greatest supply of ftixed 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 as the sowing 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 rainfall 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 later than 'Aradra' con­

stellation, its harvesting occurs in 'Hasta' and 'Chitra', 

during which heavy rains do much damage to the ripe crop. 

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 why 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 l' 

inches. The seed requirement of groundnut is 25 to )0 seers 

dn t · also grown as a mixed per acre. Like cotton, groun u ~s 

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

mixed with tur and both are sown together in the same row. 



The proportion o~ 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:- In 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 

l.'nto mature seed. In three to three flowers do not develop 
an.d a half months, the crop of this variety gets matured for 
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harvest. In the~e villages harvesting of the crop as it is a 

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 carted. 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 wita 

groundnut are harvested later in November and December. The 

details of their harvesting practices are given 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 plant of this variety 

is comparatively short in height, ranging from five to six 

leet. The low stature ol the plant makes it less susceptible 

to wind damage than most other varieties and also makes 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 lruit bunch is large, moderately compact, 

having fingers clothed in persistent staminate flowers and 

bracts. Its lruits are about seven inches long, one and a half 

to two inches in diameter, distinctly sub cylindrical and having 

greenish yellow to straw-yellow colour on ripening. 

and depth are the two important Adequate drainage system 

lactor. in determining the suitable soil for banana cultivation. 

1 Simmonds, N.W., Bananas, Longmans, London, 1960, p. 79. 



Black loamy soil or silt with plenty of plant food and possess­

ing good drainage are ideal for this crop. Heavy clayey SGils 

are not suitable as ill drained conditions and stagnation of 

water in rains prove harmful to banana plants. 
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Panama, Leaf spot, Bunchy top, Banana borer, and Banana 

aphids are some of the major diseases an~ pests from which the 

crop suffers. In the villages surveyed, however, these diseases 

and pests are very rare and are not considered serious. The 

only trouble, which is also not very frequent, is of low tempera­

ture which at times goes below 400F in the winter season and 

causes chilling effect on banana plants. In these villages, 

therefore, banana is grown as a crop of certainty, which gives 

good yield, if sufficient water, manure and fertilizers 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 faetor 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. 

Ratooning of the crop is not practised. The suckers of banana 

are planted in the period of tMrug t constellation i.e. in the 

second and third weeks of Jun~, wh~n the south-west monsoon is 

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

is harvested in October and November of the following year • 
• 

Such plantations are locally known as 'Mrug Bag'. Some 



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 

K -, , andya Bag as the crop is planted during the planting season . . 
of onions. The bananas planted in October require more number 

of waterings as it has to be tended through two summer seasons. 

The cost of its irrigation is, therefore, comparatively higher 

than that of the 'Mrug Bag'. Because of this fact the culti­

vators generally do not prefer it. The cultivation of banana 

planted in June is more common and claims major portion of the 

total area under this crop. The cultivation practices both for 

'Mrug' and 'Kandya Bag' are more or less the same except timing 

and extent of turns given of different operations~ We give 

below the details of cultivation practices followed for 'Mrug 

B- , ag • 

There are three forms of planting material - 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 are 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 required, if they are planted 

at 41' x 41' spacing. These suckers are dug up, their roots 
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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. Re-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

planting 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

planted. 
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Interculturing:- The first turn of aoeing 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 breaking its leaves. Moreover with the plants 

grown up, it goes difficult for bullocks to draw the hoe. 

About five to six turns of hQeings 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, one in August and the second in S~ptember 

are generally undertaken. For this operation, female 

labourers are largely engaged. 

Irrigation :- Banana requires heavy irrigation. Four 

to five months after planting i.e. in October water-beds are 
. starts. 

prepared and after the Divali festival, regular water1ng 



From October to January which is the.winter season, one watering 

per week is applied. In summer, i.e. from February to May, two 

waterings per week is the practice. In the monsoon, when the 

crop is due to matur~, about twenty waterings are given depend­

ing on the rainfall. In all, seventy to seventy-five waterings 

are applied to this crop 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 plantations below 

one acre only are irrigated by bullock-drawn water-lifts. 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 oil and lubricants depends on the 

strength and the general efficiency 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 labourer does the latter type of 

work. In the summer season, when there is heavy demand on 

irrigation, the cultivators take to watering work even at 

night to complete the course of two waterings per week. For 

night shift, one additional labourer is engaged to hold 
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lantern in the o!chard while channe11sing water. 

Fertilizing:- Banana is a surface feeder crop. It, 

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 Ibs., 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 Mayor June when the 

bunches have all emerged out. "The first dose is mostly given 

of groundnut-cake, the second of ammonium 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 January. 

The peak period of harvesting falls in September and October. 

All the bunches in an orchard do not mature simultaneously". 

The operation of harvesting, therefore, has to be repeated 

several times with an interval of two to three weeks. Banana 

bunches are harvested when the fruits are still green and 

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

stage of maturity of a bunch is commonly judged by observing 

the general appearance of fruits, by looking to the edges of 



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. 
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Bananas are harvested by cutting a bunch from the aerial 

stem by means of sickle. For this purpose, aerial stem of the 

plant is first cut to about two-thirds of its thickness and 

the plant is pulled down gently for serving the bunch from 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. 

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 a 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, are preferred. 

2.2. Cost of Cultivation 

In this section an attempt is made to present the cost 

of cultivation of the major crops. The costs incurred can be 

divided into two classes _ fixed and variable.~ The fixed 

-------------------------- f f" d costs· over-
1 Other terms ~omet1mdefs used ~~leO~os~!~ direct; 
head, common or bas1c; an or var1a 
working, specific etc. 



costs are those which are incurred in any event and which do 

not vary with the level of production. For example, the land 

revenue or the rent which has to be paid irrespective of the 

value of the commodities produced from the land. Other costs 

included in the same category are the wages paid to attached 

labour, the depreciation charges on bullocks and implements 
, 

used etc. The variable costs, on the other hand, are those I 

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 labour - 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.l The farmer is primarily concerned 

1 The concept of gross margin has been fully described in 
a number of recent publications: 
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1) Clark, G.B. and Simpson, I.G. "A Theoretical"APproach 
to the Profit Maximisation Problems in Farm Manageme(yt, 1959) 
Journal of Agricultural Economics, Vol. XIII, No.3 une . • 

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 Cambridge (1961). - . 

~) Harrison J.E., Guide to Pro~ramme Planning, Un1ver­
sity of Bristol, B;istol II Province ( anuary 1961). 

S) Peast, B. and Rowbottom, ~.D., Th;c~~~fso~a~;:_ 
Technique of Farm Planning, The Ed1nburgh 
culture (1962). 



with the gross' margin of different enterprises as he makes 

their selection on that basis only. We, therefore, propose to 

present in the following, only the variable costs of the major 
. . 

~ crops and point out the gross margin 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 season. 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 also 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 every 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 in the year 1962-0) . 

was 97.48 acres in Khirodej 68.26 acres in Vivare; 72.)1 acres 

in Waghode and 76.10 acres in Rozode. l As stated earlier, the 

common accepted p~actice in these villages was to sow jowar 

1 The total area under jowar in Rozode was 7@JIO jC~:;, 
but one cultivator having an are~ of 1.8) a~~:st:nt:~ c~oP.' 
did not report properly all the 1nputs app11 taken into 
His area under jowar, therefore't~ou~~t~ita~:a under jowar in 
account in this seetlon. ~encte t. ~les of this section is 
Rozode considered in the 1npu a . , 
74.27 acres. 
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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 

operations.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 male­

labour was used for all the operations except 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 the tables that for all the 

operations taken together, the average male-labour input per 

acre of jowar was 13.43 days in Khirode, 11.83 days in Vivare, 

16.09 days in Waghode and 13.27 days in Rozode. A working day 

for both human and bullock was of eight hours. The average 

per acre input of female-labour was also near about the same -

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 Jowar in Khirode (1962-63) 
- '. 

- - - -.- -- :Ar;a- - - - - -M81e iabour- (d~ysl - - - -
. Opera\i~n of .------~---------------~------, 

- - -Fem~e iabo~- (days) - - - - - -B~lio~k-l;b-;'u; (day~)- - - - - - - - - Wage~ paid~(Rs:f - - -
opera- Family Hired . Total Ave- -----~------------------------- ------------------------------- --------------------------------
tion in rage 

Family 

acres per 

- - - - - - - - -- - - - - -
Ploughing 

Harrowing 
Cleaning 
Transporting 

87.29 . 
97.48 
97.48 

manure 2.73 
Spreading 
manure 
Sowing 

2.73 
97.48 

Transporting 
fertilizers 64.61 

Spreading 
fertilizers 

Hoeing 
Weeding 
Harvesting 
jowar 

Threshing 
jowar 

Harvesting 
the 
Subsidiary 
Crops 

Threshing 
the 
Subsidiary 
Crops 

- - - - -

64.61 

97.48 
97.48 

97.48 

97.48 

97.48 

- - -

132.5 

145.3 
37.8 

2.0 

31.1 

1.0 

78.4 

12.0 

6.0 

- - - - -

acre -- - - - - - - - - - - -
136.9 

43.3 
43.3 

2.0 

1.5 
25.6 

92.1 

185.0 

89.0 

1.0 

- - - --

269.4 

188.6 
81.1 

1.0 

170.5 

289.5 

227.3 

12.0 

7.0 

2.8 

1.9 
0.8 

-
0.6 

-

-

-
-
-
-

10.1 

-
5.0 

126.() 

78.6 

69.0 

0.1 106.0 

• 

• 
O.~. 49.4 

-------,-

Total 689.3 620.0 1,309.3 . 13.4 444.1 

Hired Total Ave­
rage 
per 
acre 

Owned . Hired Total Ave­
rage 
per 
acre 

Casual Contrac- Total Ave-
tual rage 

per 
acre - - - - --- ------------

-
- . 

-
6.6 

0.3 

396.5 

192.6 

14.0 

192.0 

2.0 

- -
- --
-

-
0.3 

21.3 0.2 

-
522.5 

271.2 2.8 

0.9 

298.0 3.1 

0.5 

187.1 

295.7 

-
0.1 

-
130.7 

32.6 

143.3 

1.0 

- - - - - - - - - - - -
820.3 1,264.4 13.0 826.9 

180.1 

'81.5 

-
-
9.0 

0 • .3 

8.8 

15.0 

.367.2 

.377.2 

4.0 

-
0.4 

-
174.4 

-
41.4 

158.3 

1.0 

0.4 

-
1.8 

0.4 

1.6 

-

559.1 

190.8 
57.8 

1.9 
192.8 

1.0 

9.6 

2.33.4 
287.0 

715.0 

.346.0 

- - - - - - - - - - - - - - -

-
-
6.0 

-
-

-

6.0 

559.1 5.7 

190.8 2.0 
57.8 0.6 

9.0 0.1 

1.9 
192.8 2.0 

1.0 

9.6 0.1 

2.3.3.4 2.4· 
287.0 2.9 

715.0 7 • .3 

346.0 3.5 

156.4 1.6 

- - -- -

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------------- - - - - - - - - - - - - - - - -
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Table 2.2 ! Cost of Human and Bullock Labour for Jowar in Vivare (1962-63) 
. , 

- - - - Ar;a- of - - - - - -M~le iabom.- (days) - - -.- - Feitaie-1-;'b7>ur (d;'y;)- - - - - - - Buil~ckj iabo~- (days1 - - - - - - - - Wage; pala- (Rs: r - - - -
~pera- -----------------------------. .------.------------------------ -----.------------------------- ------------~---------------------

Operation tion in Family Hired Total Ave-
acres rage 

per 
acre 

Family Hired Total Ave­
rage 
per 
acre 

Owned Hired Total Ave­
rage 
per 
acre 

Casual Contrac­
tual 

Total 

------- - - - - --- ---------- ----.- -- - - - - - -
Ploughing 

Harrowing 

Cleaning 

9.2l 

68.26 

68.26 
Transporting 
manure 3.11 
Spreading 
manure 

Sowing 
"Transporting 
fertilizers 
Spreading 
fertilizers 

3.11 

68.26 

26.00 

26.00 

68.26 

68.26 

1.0 

10.9 

61.0 

8.0 

23.2 

1.0 

40.6 

16.4 

151.5 

39.3 

1.0 

1.4 

4.8 

88.6 

15.0 

0.2 

2.2 

0.6 

0.1 

0.7 

0.1 

1.3 

;-
, , 

; . ., " 
, ... 

. ", ,. . ' .. 
0.2 11,1.2 

" '. 

... - 1l~0 

- 181.8 

... ... -
- - 2.0 

-
0.3 2.1 -

6.0 11.3 0.2 

- - - 51.8 

295.0 412.2 6.0 -
Hoeing 

Weeding 
Harvesting 
jowar 68.26 

68.26 

71.5 122.0 193.5 150.0 ,193.5 19.3 

183.5 
Threshing 
jowar 
Harvesting 
the 
Subsidiary 
Crops 
Threshing 
the 
Subsidiary 
Crops 
.'. - --
Total 

103.0 

68.26 26.1 

- - - - - - - - -
68.26 

70.0 173.0 • '48.0 52.0 0.8 

" 

1.1 27.2 0.4 ~1.5 78.0 129.5 1.9 

2.0 46.8 0.7 38.3 18.0 56.3 0.8 -
- - - - - - - - - - - - -.- - - - - - - - - - - - - - - - -

807.9 11.8 305.6 551.3 856.9 12.6 468.1 

- -- -- - - - - -- - -- - - - - - - - - - - - - - --------- - - - - - - - - - - - - -

11.3 

121.5 

-
-

42.0 

- - -

303.3 

2.0 

31.1 

- -
-

-

225.5 

- -

-
----------

166.0 

267.0 

10.0 

-
123.1 

7.0 

142.3 

199.1 

469.0 

359.0 

55.8 

12.0 

- - --

-

-

_.' 

169.0 

267.0 

10.0 

7.0 

142.3 

199.1 

469.0 

359.0 

12.0 

-- - -

230.9 698.9 10.2 1,810.3 14.5 1,824.8 

- - - - - - - - - - .- - - -------- - - - - -

Ave­
rage 
per 
acre - - - ---

0.1 

0.2 

-

0.1 

2.1 

6.9 

0.8 

0.2 

- - --
26.7 

-- - -



Table 2.3 : Cost of ' Human and Builock Labour for Jowar in,Waghode (1962-63) 
•• .1 

. 
- - -: - - - ir;a-of - - -M;i; iabo~-(da;s1 ~ - - - -.: -.- Fe;aie-~~b~~ (d;y;)- --

Operation opera- _--~--------------------------tion in Family Hired Total Ave-
acres rage 

per 
acre 

-----~-------------------------Fmriily, Hired 
'" 

"to ..... .." • • .... ' . .. . . . . 
.... 

. "0. 

Total Ave-
rage 
per 
acre 

. , .... ~ ........... -.... .. - ..... - - ............................ -
Bullock labour (days). Wages paid (Rs.) 

- - -
-----------------~----~--------Owned Hired Total Ave­

rage 
per 
acre 

---------~---------~------------Casual Contrac- 'rota1' Ave-
tu.al . rage' 

per 
acre - - - - - - - - - .. .. .. .. .. - ........................ .. - .. - -- - -------------- .. ----- .. - -------- .. -- .. .. - -- --- .. ... 

Ploughing 

Harrowing 

Cleaning 
Transporting 
manare 
Spreading 
manure 

29.26 

72.31 

72.31 

17.67 

17.67 

Sowing 72.31 
Transporting 
fertilizers 34.81 
Spreading 
fertilizers 34.81 

Hoeing 72.31 

Weeding 72.31 
Harvesting 
Jowar 
Threshing 
Jowar 
Harvesting 
the 
Subsidiary 
Crops 72.31 

20.0 

20.9 

7.0 

2.0 

60.3 

49.0 

17.0 

2.0 

8.0 

'8.0 

0.3 

41.5 

136.5 190.5 

184.3 90.8 

1.0 

108.1 

177.8 

37.0 

22.0 

15.0 

41.3 

2.0 

2.0 

124.9 

-
327.0 

275.1 

6.8 

1.5 

2.5 

0.5 

0.3 . 
-

0.2 

0.6 

-
-

. 
0.1 

t • 

'. . 
'. -•. l' .. ". • . , 

. , -. ' 
~ . . . 

....... 

. . 

-
-
-

. 4~5.· 25.5 

-.. ' -
121~O 644.0 

3,2.0" 185.5 

18.5 12.0 
. . .. 

37.0 

-
-
-

47.6 

30.0 

-
765.0 

217.5 

205.0 

-
-
-
-
-
-

0.4 

-
10.6 

65.8 

270.0 

-
26.0 

-
0.8 

69.0 

-
3.0 49.3 

0.4 267.3 

-

-
4.0 

14.0 

-

-
11.0 

-

157.6 

351., 

30.0 

-
0.8 

101.) 

-
60.3 

291.3 

-

2.2 

-
0.4 

0.6 

-
0.8 

4.0 

334.4 

218.5 

26.0 

11.0 

31.0 

130.E> 

0.6 

21.5 

156.0 

379.6 

577.3 

209.0 

138.6 

-
-
-
-

-
-
-
-
-
-
-

334.4 

218.5 

26.0 

11.0 

46.0, ' 

130.0 

• 0.6 

21.5 ' 

. .156.0 

379.6 

577.3 

209.0 

138.6 

1.8 . 

i -
0.3 

2.2 

5.2 

8.0 

... ; 
l. 

i 

Threshing 
the 
Subsidiary 

. Crops 72.31 - 24.8 • 0.3 19.0 4.0 • 23.0 0.3 -I 
- - 4.0 0.1 

.. .. .. .. .. .. .. .. .. .. 
Total 

' .. 

.. .. .. .. .. -.. -.. -.. .. .. .. .. .. .. ----.. .. .. .. .. -.. ----.. .. .. -.. ----J- -.. -.. .. --"- .. .. ----.. -.. --.. _.. ----- .. -
, .. 

72.)1 695.4 468.4 1,163.8 16.1 2)8.0 1,081.3 1,319.3 18.2 775.1 25.6 1,033.7 14.3 2,237.5 ,15.Q 2,252.5, 31.1 

.. .. .... .. .. - .. - - .. .. - .. - 1 - - - .. .. .. - .. .. .. .. .. .. .. - - - - - - --.... - -.- - .. .. - .. - .. - - .. .. .. .. .. .... - -- - - - - -- .. - .. .. .. .. - .. .. - .. .. -



Table 2.4 : Cost of. Human and Bullock Labour for Jowar in Rozoae (1962-63) , 

-- .. --------------------_ .. _---------------- .. -
Operation 

Area of 
opera­
tion il1 
acres 

Male labour (days) 
------------------------------Family Hired Total Ave-

rage 
per 
aere 

Female labour (days) 
------------------------------- ' Family Hired Total Ave-

rage 
per 
acre 

---------------
Bullock labour (days) 

rage 
per 
acre 

---------------
Wages paid (Rs.) ~ 

CasuSl---eontrac:---TotaI---Iv .~ 
tual rag ~. 

pe .~. 
ac :,' 

__ f~ ...................................................... ".- .................... .. - -- --- --------------- ------------- .. ~ 

Ploughing 

Harrowing 

Cleaning 

43.39 

74.27 

74.27 
Transporting 
msnare 6.15 

Spreading 
manure 6.15 

Sewing 74.27 
Transporting 
fertilizers 61.05 

Spreading 
fertilizers 61.05 

Hoeing 74.27 

Weeding 74.27 
Harvesting 
Jowar 
Threshing 
Jowar 
Harvesting 
the 
Subsidiary 
Crops 
Threshing 
the 
Subsidiary 
Crops 74.27 

12.0 

0.5 

71.3 

6.3 

76.0 

117.0 

1.0 

19.4 

41.3 

-
123.0 

79.0 

3.0 

-

135.5 

153.1 

37.6 

13.0 

0.1 

0.5 

112.6 

6.3 

201.0 

196.0 

40.3 

2.1 

0.2 

0.1 

0.7 

-

-

1.0. 

- 10.1 

1.5 

0.1 137.0 

77.0 

2.6 46.0 

0.5 

46.0 

-
.-
- -
-
-
- 1.0 

-

-
266.0 403.0 

151.0 228.0 

. 2.0 48.0 

185.0 

- 46.0 

-
-
-
-
-
-

55.0 

252.3 

-
24.0 

-

-
0.2 -

- 101.0 

3.1 

0.6 

0.6 

27.5 

146.0 

0.3 

-

117.0 

47.7 

-

-
0.3 

• 

172.0 

300.0 

-

-

-
-

115.6 

171.0 

0.5 

4.0 

-
0.3 

-
1.6 

-

-

-.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. -.. ., .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... -.----------
; 

Total 74.27 611.7 374.5 966.2 546.6 925.7 207.4 
,. 

...... - -- - .. .. .. .. .. .. .. - .. -.- ~. - ------ ------- - - - -- - -I - -. - - - - - - - - -

294.3 

118.2 

18.5 

3.0 

62.3 

-
4.5 

100.6 

251.Q 

556.6 

195.6 

116.6 

1.0 

-
-
-
-
-
-
-
-
-
-
-

-

-

294.3 

118.2 

16.5 

3.0 

62.3 

-
4.5 

'100.6 

251.0 

556.6 

195.6 

118.8 

1.0 

, 

• 
1.( 

I 

O·f 
• 
J 

l 
1 -

l~J 
3.~ 
7.5' , 

1.6 

-
-- ---~--------

- 1,726.3 

- - - - --- - ---------
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input per acre was betweer;l. lO,~ and 11,. days in all the villag'es. 
'. In the case of male-labour in all the villages, the proportion 

'0 

of hired labour was relat! vely smaller - less than 40~er,cent 

of the total. In the ease of the bullock-labour the proportion . 
of hired labour was still small - less than 25 per cent. The 

" ' 

case of female-labour, however, was reverse. In its case ,~he ' , 
, , 

hired labour was proportionately high. More than three-fourths 

of the average female-labour input per acre was hired' in,~{' . , 
the villages. 

, , 

The payment of wages to the hired labour, both n~~ and 

bullock, was largely in cash. In the harvesting season 9nly, 
" -., 

the hired labourers employed for harvesting and threshing\'j~war 

• and the subsidiary crops were paid in kind. It may be se.en, ' , 
.... , 

from the tables that the average per acre wage payment for the 

hired labour used in all the operations'of jowar was Rs.28 •. ,3'4 ' , 

in Khirode, Rs.26.73 in Vivare, Rs.)1.15 in Waghode, and;; ,,' 

Rs.23.24 in Rozode. 

The material inputs like manure, seeds, and fertilizers, 

applied to jowar are presented in the Tables 2.5 to 2.8.,' 
\ ' .. 

, . 
Manure is generally not applied to this crop as it cause~ m,ore 

of vegetative growth at the cost of yield. The' manurial . 

inputs reported in all the villages, therefore, wer~ 'neg~igible. 
In no village, the average quantity of manure applied per,'a~re 
was more than a cart-load. The average 'cost of manure per, 

acre was below Rs.S in all the villages. ' Sj,~~la:waa. the ,case 

of fertilizers. The average per' acre cost 

not more than Rs.8 in any of,the~illage~. 

of fertilizers was .. 
The ~o~t of seeds 



Table 2.5 : Cost of Material Inputs for Jowar in Khirode (1962-63) 

- - --- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -------
Material 

Quantity of material used 
----------------------------------Owned Purchased Total Average* 

per acre 

Total­
value 
(Rs.) 

Average* 
expenditure 
{)er acre 
(Rs.) -- - --- -- - - - - - - -- -- -- - --- .. - -- - - - - -- ...... -.- -.- .. --

Farm'!"yard manure 
. ( cart-loads) 

Seeds : J owar 
(Maunds) 

Udid 

Mug 

Chavali 

Fertilizers: Sulphet~ 
(Maunds) . 

Phosphate 

Mixture 

12.00 

11.73 

14.30 

0.95 

0.60 

-
-

-
o.os 

0.13 

-
-

16.65 

28.33 

2.50 

12.00 0.12 120.00 

11.81 0.12 

14.43 0.15 356.82 . 3.67 

0.95 0.01 23.57 0.24 

0.01 14.89 0.15 

16.65 0.17 265.70 2.73 

28.13 0.29 344.60 3.53 

0.03 Q.31 
.... - .. .. .. .. .. .. -- .. .. .. - ........................................ -.- .. --
Total .. ' - -
.. - .. .. .. .. .. .. .. .. .. .. .......... - ........ -------
* Avereges refer to the sown area (97.48 acres) 



Table 2.6 : Cost or Material Inpu.ts for Jowar in .Ylvare: (1962-6)) 

------ - - - - - --- - - - -- - -- - - - -- - - - - - - - - - - - _ .. 
Quantity of material used Total .• 

Material ----------------.------------------ value 
Owned Purchased Total Average 10< (Rs.) 

per acre 

Average * 
expenditure 
per acre 

(Rs. ) 
- - --- - - - - -- - - - - - - - -- - -- - - - - - -- - - - - -- --
Farm-yard manure 
~ ( cart-loads) 

Seeds : Jowar 
(Maunds) 

Udid 

Mug 

Chavali 

Fertilizers: Sulphate 
(Maunds) 

Phosphate 

22.50 

8.88 

).08 

0.8) 

0.18 

-

).00 

0.20 

0.1) 

0.1) 

0.0) 

1).68 

2.1) 

25.50 

9.08 

0.96 

0.21 

1).68 

0.37 

0.1) 

0.05 

0.01 

-

228.00 

181.25 

19.31 

.4.)9 
.. 

21.5.00 

18.00 

).)4 

2.66 

1.16 

0.28 

0.06 

0.26 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total - - - 744.98 10.91 

- - -- - - -- - - - - - - - - ~ - - - - - - - - - - -
* Averages refer to the sown area (68.26 acres) 

en 
o 



Table 2.7 : Cost of Material Inputs for Jowar in Waghode (1962-63) 

- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -.- - - - - - -
Quantity of material used Total 

Material ---------------------------------- value Owned Purchased Total Average* (Rs.) 
per acre - - -- -- - - - - - - - - .. - -- - - - ---- - - -- - -- -- --

Farm-yard manure 
. ( cart-loads 

Seeds : J ower 
(Maunds) 

Udid 

Mug 

Chavali 

Fertilizers: Sulphate 
(.Maunds) 

Urea 

Mixture 

2~.OO -
9.75 0.55 

3.08 0.25 

0.)8 0.10 

0.0) -
- 12.28 

- 3.50 

- 1~.00 

2~.00 0.33 )10.00 

10.)0 O.l~ . 205.55 

).)) 0.05 72.96 

0.~8 0.01 13.56 

0.0) - '.0.62 

12.28 0.17 205.00 

).50 0.05 ~9.50 

14.00 0.19 216.00 

Average * 
expenditure 
per acre 

(Rs.) - - --

2.8~ 

1.01 

0.19 

0.01 

2.8) 

0.68 

2.99 

-- - - - - - .. - - - -- - - - - - - -- - ------------
Total - -
-- - - ---- - - - - - - - - - - - - -- - - - - .. - - -----------
* Averages refer to the sown area {72.3l acres) 



Table 2.8 : Cost of Material Inputs for Jowar in Rozode (1962-63) 

- - - - - - -- - - - - - - - - - - - - - - - ~ - - - - ---- - - - - - - - - - ~ 

Material 
Quantity of material used 

----------------------------------Owned Purchased Total Average * 
per acre 

Total 
value 
(Rs. ) 

Average * 
expendi ture 
per acre 

(Rs. ) 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _. - - .0 _ _ _ _ _ _ _ _ _ 

Farm-yard manure 
. ( cart-loads) , 

Seeds : Jowar 
(Maunds) 

Ud'id 

Mug 

Chava1i 
, 

Fertilizers:Su1phete 
(Maunds) . 

Phosphate 

Urea 

Mixture 

10.75 0.35 

4..75 0.10 

0.40 -
0.15 -
- 16.93 

- 16.25 

- 2.50 

5.00 

- - - - --- -- - - - - - - - - - - -
Total - -

- --- - -- - - - - - - - -- - - -

39.00 

11.10 

4.85 

0.40 
• 

G.15 

16.93 

16.25 

2.50 

5.00 

* Averages refer to the sown area (74.27 acres) 

0.15 221.75 2.99 

0.07 118.20 1.59 

0.01 8.64 0.12 

- 3.41 0.05 

0.2) 284.37 ).82 

0.22 167.50 2.26 

0.03 37.00 0.50 

0.07 48.00 0.6, 

- - - - - - - ------
1,166.87 15.71 

- - - - - - - - - - - - - -.- --• 



of all,the mixtures used, was also not high. On an average" 

the cost or seeds was ,Rs.4 to Rs.5 per acre. The average . 
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total cost or all the material inputs was Rs.14.27 per acre in 

Khirode, Rs.10.91 per acre in Vivare, Rs.14.g4 per acre in 

Waghode, and Rs.1S.7l per acre in Rozode. Thus, in the case 

of jowar the average per-acre cost of labour was higher than 

the cost of material inputs. 

The total variable cost or jowar was Rs.42.6l per acre 

in Khirodej Rs.37.64 per acre in Vivarej Rs.45.99 per acre in 

Waghodej and Rs.3g.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 g7.91 acres in Khirode; 

119.07 acres in Vivarej 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 or male-labour were 

comparatively higher in those operations where bullock-labour 

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

and hoeing required relatively high inputs of male and bullock-
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Table 2.9. : Cost of Human and Bullock labour for Cotton in Khirode (1962-6) 
. . 

- - - - -.- - -~e; ;f- - - - - iale-i;bour (day';)- - - - - - Fe;ale-l;b~~ (d;'y-;)-- - - - - - Bullock labom.-(daYs) - - - - - - - - - - waie-; 'Pa1d-(Rs:( - -
. -

opera- ----------------------------~-- ----~-------------------------- ------------------------------- ------------~---------------------tion in Family Hired Total Ave- Family Hired Total Ave- Owned Hired Total Ave- Casual Contrac- Total 
acres rage rage rage tua1 

Operation 

per per per 
acre acre acre 

Ave­
rage 
per 
acre - - - - -. - - - -- - - - - - - - - - - - -- -- - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ._ _ _ _ _ _. _ _ _ _ _ _ _ _ __ t 

Ploughing 

Harrowing 

Cleaning 
Transporting 
manure 
Spreading 
manure 

Sowing 
Transporting 
fertilizers 
Spreading 
fertilizers 

Hoeing 

Weeding 

Picking 
Cotton 

87.91 

87.91 

87.91 

)5.28 

)5.28 

87.91 

54..89 

54..89 

87.91 

87.91 

87.91 

Harvesting the 
Subsidiary 
Crops 87.91 

Threshing the 
Subsidiary 
Crops 87.91 

14.4..0 

1)8.) 

4.0.0 

59.8 

12.6 

21.) 

1.0 

2.8 

111.) 

-
10.5 

65.5 

--- - - - - - - - - --- -
Total 87.91 682.6 

------- - - - ---- -

15.0 

15.6 

1.0 

98.0 

-

26.0 

8.0 

258.5 

18).6 

99.0. 

27.6 

)6.9 

1.0 

-
10.5 

101.5 

2.1 

1.1 

1.0 

0.3 

• • 

-
-
-
5.0 

14.; 

- -
- 10.0 

2.4. 0.) 

155.0 

Q.1 

1.2 

0.8 

-
-
-
-
2.0 

39.5 

-
10.0 

-
522.0 

I) .0 

1.0 

13.0 

-

-
7.0 

54.0 

20.0 

0.) 

677.0 

77.0 

71.0 

- 245.) 

- )21.0 

- -
- Ill.) 

0.1 -

0.6 )2.8 

- -
0.2 -

- 165.7 

7.7 -

0.9 -
16.5 

0.8 

110.0 

46.0 

-
26.0 

-
-
0.6 

).0 

355.) 

)67.0 

-
lIS.) 

-
36.8 

191.7 

-
-

17.1 

-
I.) 

-
2.2 

-
-

0.2 

0.2 

384.) 

122.) 

7).5 

56.8 

21.) 

111.5 

45.0 

24.0 

-
-
-

8).0 

-
-

-
-

-
-

)84.) 

122.) 

7).5 

1)9.8 

21.) 

111.5 

-

1,381.0 

45.0 

24.0 

1.6 

-

).1 ./ 

0.5 

- - -- - - - -- - -- - - - - - - - - - ------------------------------ .-----------

12.4 ))9.) 600.5 939.8 193.6 1,100.9 12.5 2,710.0 83.0 2,793.0 

--- - - - -- -- - - --- - --- - -- - - - - - ------- --.---- --------- ----------- - - .-
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Table 2~10 : Cost of Human and Bullock Labour for Cotton in Vivare (1962-63) 

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

Operation opera~ ----------------------------~~ tion in Family Hired Total Ave-
acres rage 

per 
acre 

--------~----------------------Family Hired Total Ave-
rage 
per 
aere 

---------~---------------------Hired Total Ave-
rage 
per 
acre 

--------------------------------_. 
Casual Contrac- Total Ave-

. tual rage 
per 
acre - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - -- - - - - - - - - - - -------

Ploughing 

Harrowing 

Cleaning 

13.66 

·119.07 

119.07 

Transporting 
manure 71.54 

Spreading 
manure 

Sowing 

71.54 

119.07 

Transporting 
fertilizers 67.30 

Spreading 
fertilizers 

Hoeing 

Weeding 

Picking 
cotton 

Harvesting 
the . 
Subsidiary 
Crops 

Threshing 
the 
Subsidiary 
Crops 

67.30 

119.07 

20.0 

171.0 

40.5 

41.0 

31.4 

19.0 

95.6 

66.0 

26.0 

75.6 

42.) 

- - - - - - - - - - - - - - -

52.0 

110.6 

17.5 

105.0 

-
-

-

72.0 

261.6 

5g.0 

79.6 

50.0 

61.0 

19.0 

200.g 

66.0 

26.0 

- - - - -
Total 119.07 696.5 367.0 1,065.5 

- -- - - - - - - - - - - - - - - - - - - - - -

0.6 

2.4 

0.5 

0.4 

0.5 

1.7 

-
-
-
3.0 

0.5 

0.7 217.5 

0.2 117.0 

0.7 

0.4 

20.0 

99.6 

46.3 

-
701.0 

16.0 

16.0 

12.0 

-
23.0 

125.1 

0.5 

74.6 

916.5 

133.0 

102.3 

-
-

0.2 

1.1 

0.6 

-

1.1 

0.9 

0.5 

- - - -- - - - - - - - - - - - - - - -
6.9 530.4 911.1 1,441.5 12.1 

- - - - - - - - - - - - - - - - - - - -

6.0 

334.0 

-

-

122.5 

-

-

26.0 

229.) 

6.0 

1.0 

36.0 

563.3 

-

207.5 

-

-

- - - - - - - - - - - -
595.6 373.3 966.9 

-------------

0.6 

-
1.7 

-

22.0 

121.0 42.5 

26.6 

245.0 

35.4 

319.5 

616.4 

1,4g6.8 

61.0 

25.0 

-

-
-
-
-

-

153.0 

505.5 

22.0 

163.5 

26.8 

245.0 

35.4. 

319.5 

816.4 

1,4g6.8 

61.0 

25.0 

0.2 

0.2 

2·.1 

6.9 

12.5 

0.5 

0.2 

- - - - - - - - -- - - - - - - - -
6.1 3,612.4 49.5 3,661.9 

------------ - - - - -
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Table 2.11 : Cost of Human and Buliock Labour for Cotton in Waghode (1962-63) 

- - - - - - - -~e; ;f- - - - Maie-l;b;~'(d;y;)- - - - - - - - Fe;aie-l;b~~(~;y~)- - - - - - -B;lio~k-l;b~~ (d;y;)- - - - - - -- - - Wage; pa1d-(Rs:)- - -

Operation ,~i:~ain F;;ii;----Hi;;d---~T~t;I---A;;: F;;ii;~---Hi;;d----T;t;i-~-A;;: -~;d----Hi;;d----T;t;i---A;;: 
acres rage rage rage 

per per per 
acre acre acre 

----------------------------------Casllal Contrac­
tual 

Total A.ve­
rage 
per 
acre --- ---------------------------- ------------ ---------------- ------ -------

Ploughing 

Harrowing 

Cleaning 

Transporting 
manure 

Spreading 
manure 

Sewing 

Transporting 

31.97 

106.92 

106.92 

5.43 

106.92 

fertilizers 43.30 

Spreading 
tertilizers 

Hoeing 

Weeding 

Picking 
Cotton 

Harnsting 
the 
Subsidiary 
Crops 
Threshing 
the 
Subsidiary 
Crops 

43.30 

106.92 

106.92 

106.92 

106.92 

106.92 
----------
Total 106.92 

25.0 

162.0 

22.0 

1.0 

1.0 

31.2 

0.8 

104.0 

3.0 

-

76.5 

91.5 

89.5 

98.0 

30.0 

7.0 

6.0 

0.2 

119.5 

1.5 

66.0 

58.0 

114.5 

260.0 

52.0 

8.0 

2.6 

0.8 

-

142.5 

149.5 

1.1 - -
-

-
0.1 - -
0.1 -
0.5 

- 1.3 

8.0 35.0 43.0 

2.1 - -
- ':·237.0 1,217.0 1,454.0 .. 

- 36.0 38.0 74.0 

1.3 19.0 82.0 

1.4 . 20.0 10.0 30.0 

- .. -- - - - - - - --- - -- - - - - - .. .. - - --- - - - -
520.4 498.2 1,018.6 9.5 334.2 1,430.8 1,764.9 

-
-
-
-
-

0.8 

-

27.0 

318.0 

-
2.0 

0.9 

-
- 117.0 

13.6 -

0.7 

0.8 

0.) 

128.0 

195.3 

-

0.4 

-
-

155.0 

513.3 

-' 
16.0 

-

-
-
-

-
0.1 

-

2.0 

0.3 

0.8 

,530.5 20.0 

435.0 -

28.0 

11.0 

223.0 

31.8 

.404.0 

682.5 

244.8 

226.5 

-
-

-
-
-
-

-
-

-

550.5 

435.0 

45.0 

28.0 

13.0 

223.0 

31.8 

404.0 

682.5 

244.8 

226.5 

0.3 

0.1 

-

6.4 ! 
\ 

----------- -- --.. .. - - - - - - -- - ------------
513.0 1,070.9 10.0 3,759.1 22.0 3,781.1 

------------- - - --- - - - - - - -- - - - - - - - - - - - - - - - -- - - - - - - - - --- - - - - - - -- ---- - - - - - -- ---- -- -
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Table 2.12 : Cost of Human and Bullock Labour for Cotton in Rozode (1962-6) 

------- - - - - - - - - - - - - - - - - - - - - - -Area of Male labour (days) - --
opera- ----------------------------~-- --~---~-------------~----~----- ------------------------------- ---------------------------------Operation tion in Family Hired Total Ave-
acres rage 

per 
acre 

Family 

------------ - - - - - - - - - - - -.- - - -
Ploughing 

Harrewing 

C1eanillg 

Transporting 
manare 1).01 

Spreading 
manure 

Sowing 

Transporting 

1).01 

)2.0) 

fertilizers 15.24 

Spreading 
fertilizers 

Hoeing 

Weeding 

Picking 
Cotton 

Harvesting 
the 
Subsidiary 
Crops 

Threshing 
the 
Subsidiary 
Crops 

15.24 

)2.0) • 

28.0 

5).5 

18.0 

19.0 

5.0 

ll.) 

1.0 

-
2.0 

-

18.0 

18.0 

29.0 

9.) 

1.0 

-
10.0 

2.8 

-
-

12.0 

-
-

2.0 

57.0 

62.8 

19.0 

19.0 

1.0 

52.5 

2.0 

-

20.0 

20.0 

1.8 

2.0 

0~6 

0.6 

0.5 .~ . 

-
1.6 

0.1 

0.6 

0.6 

-
-

-
-

-
-
-

80.0 

-

21.0 

16.0 

- - -- - - - - - - - - - - - - - - - - - ------- - - -- -
Total 214.) 68.1 

- -- - - - - - -- - - - - - - -- -- - - - - - - - - - - -

Hired Total ATe-
rage 
per 
acre 

Owned Hired Total Ave-
rage 
per 
acre 

Casual Contrac- Total Ave-
tual rage 

per 
acre 

---------- ------------- ---.---

- -
-
-
-

18.9 

- -
2.5 

- -
274.0 

-

5.0 26.0 

2.0 

-

-
-

0.7 

0.1 

-
8.6 

0.8 

0.6 

42.0 

107.0 

-
)0.0 

-
11.0 

-
-
-
-
5.0 

2.0 

------------- -- - - -
222.4 )41.9 10.7 241.0 

- - - - - - - - - -- - ------

)8.0 

18.5 

-
).0 

0.8 

-
- - -
68.6 

- - -

80.0 

125.5 

-
30.0 

-
14.0 

2.0 

-

-
-
-

0.2 

0.1 

122.8 

47.0 

1.5 

-

-

20.0 

40.) 

2.0 

42.) 

216.0 

606.) 

12.0 

6.0 

-
-

-
-

-
-- - - - ------

1,116.0 -
--------- -------

122.8 ).6 

47.0 1.5 

1.5 -

20.0 

40.) 

-
t, 

0.6 

I.) 

2.0 0.1 

42.3 h) 

218.0 6.6 

606.3 18.9 

12.0 ,0.4 

6.0 0.2 

-- -.- ----
1,118.0 34.9 

-- - -------
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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 11.47 per cent of the total area. 

Female-labour was largely reported for the operations like 

we~ding and picking. Both these operations were mostly carried 

out by the female-labour only. The information regarding 

female-labour inputs required for picking cotton couid 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 cash, 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 

maund) for the initial pickings; came down to Rs.2 per ~aund 

in the peak season and moved up again to Rs.2.?5 to Rs.3 per 

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.)l.?? in Khirode; Rs.32.43 in Vivare; Rs.35.36 

in Waghode; and Rs.)4.90 in Rozode. 

The material inputs - manure, seeds and fertilizers -

given to cotton are presented in Tables 2.1) to 2.16. Cotton 



Table 2.1) : Cost ot Material Inputs tor Cotton in Khirode (1962-6) 

- - - - - - - - - - - - --- - - - - -- - - - - - - - - - - - -- - - - - -- - -
Material 

Quantity ot material used 
----------------------------------Owned Purchased Total Average * 

per acre 

Total 
value 
(Rs. ) 

Average* 
expenditure 
per acre 

(Rs. ) -- - --- - - - - - - - - - - - -- - - - --- - - - - - - - - - - - - - . ,- .,.. -
Farm-yard manure 
. ( cart-loads) 

Seeds : Cotton-seeds 
(Maunds) 

Tur 

Jowar 

Fertilizers: Sulphate 
(Maunds) 

- - - -

Phosphate 

Mixture 

Groundl1lut­
cake 

162.00 19.00 

17.68 

-

;.10 

6.10 

51.10 

10.00 

181.00 

17.68 

2.58 

0.55 

5.10 

6.10 

51.10 

10.00 

2.01 

0.20 

0.0) 

0.01 

0.06 

0.11 

1,890.00 21.50 

)69.00 

;1.2; 

10.6) 

8s.00 

65.00 

727.00 

100.00 

0.12 

1.00 

0.74 

8.27 

1.14 

------ -- - - - - - - - - - - - - - - - - - - - - - - - -
Total - -
- - - -- - -- - - - - - -.. - -- - - - - -- - - - -
* Averages refer to the sown area (87.91 acres) 



Table 2.14 : Cost of Material Inputs for Cotton in Vivare (1962-63) 

- - - - - -- - - _ .. _ .. _ .... - ...... _ .. - -- - -_ .. - _ .. --------
Material 

Quantity of material used 
----------------------------------
Owned Purchased Total Average* 

per acre 

Total 
value 

Average* 
expenditure 
per acre 

(Rs. ) ...... _ .. - - _ .. - _ .. - - _ .. - - - - - -- - .. - .. - - - _ .. _ .. _ .. --_ .. -- ~ 

Farm-yard manure 303.00 97.00 4,00.00 3.36 3,986.00 33.48 
,( cart-loads) 

Seeds • Cotton-seeds - 16.28 16.28 0.14 381.25 3.20 • 
(Maunds) 

Tur ).90 0.18 4.08 0.03 81.50 0.68 

Jowar 4.03 0.08 4.11 0.03' 81.82 0.69 

Fertilizers: Sulphate 55.1t8 55.4.8 0.1t7 806.75 6.78 
(.Maunds) 

Phosphate - 22.08 22.08 0.19 170. ItO 1.1t3 

Nitrate - 5.00 5.00 O.olt 36.00 0.30 

.. - - - .. - - - - - - - - - -- - - - - - - -- - - - ------ .. - - - --
Total - - 5 ,Sit). 72 46.56 

- - - - - - - .. - - - .. - - .. - - .. - - --- - .... - - - - - - - - .. - - .. - - - - - -
* Averages refer to the sown area (119.07 acres r --1 

0 



Table 2.15 : Cost of Material Inputs for Cotton in Waghode (1962-63) 

- - - - - - - - - - - - -
Material 

- - - - -- - -- - - -
Farm-yard manura 
. ( cart-loads) 

Seeds I Cotton-seeds 
(Maunda) 

Tur 

Jowar 

Fertilizers: Sulphate 
(Maunds) 

Urea 

Mixture 

-----------
Total 

- - - - - - - -

- - - - - - - - - - - - - -- - --Quantity of material used 
----------------------------------
Owned. Purchased Total Average* 

per acre -- - - - -- - - - -- ---- -
30.00 - 30.00 0.28 

- 19.85 19.85 0.19 

4.66 0.18 4.66 0.05 

1.66 0.08 1.76 0.02 

- 31.00 31.00 0.29 

6.00 6.00 0.06 

- 12.00 12.00 0.11 

- -- - - - - - - - - - - - - - --
-

- - - -
* Averages refer to the sown area' (106.92 acres) 

- -Total 
value 
(Rs. ) 

- - - -
347.00 

638.25 

99.12 

35.00 

558.00 

93.00 

190.00 

- - - -
1,960.37 

- - - - -

- -- - -Average * 
expenditure 
per acre 

(Rs. ) - - -.'. 
3.2, 

5.97 

0.93 

0.:33 

5.20 

0.87 

1.78 

-- - - --
18 • .33 

- - - -
-..J' ,.... 



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

- - ~ - - - - - - - - - - - - - - - -- - - - - - - - - - - -----~ 

Material 
Quantity of material ueea 

----------------------------------
Owned Purchased Total Average* 

per acre - - - - - - - - - - - --- - - - - - - - - - - - -
Farm-yard manure 
. ( cart-loads) 

Seeds : Cotton-seeds 
(Maunds) 

Tur 

Jowar 

Fertilizers: Sulphate 
(Maunds) 

Phosphoate 

Mixture 

22.00 54.00 

7.10 

1.00 9.0) 

0.18 0.0) 

7.85 

1.10 

12.50 

- - - - - - - - - - - - - - - - - - - - - -
Total 

- - -

76.00 

7.10 0.22 

1.03 0.03 

0.21 -. 
7.85 0.25 

1.10 0.03 

12.50 0.39 

- - - - - - -
- -

Total 
value 
(Rs. ) 

Average * 
expenditure 
per acre 

(Rs. ) 
- - - - - -- - -

1,040.00 32.47 

151.00 4.71 

20.50 ·0.64 

).50 0.11 

131.00 4.09 

13.00 0.41 

122.00 3.81 

------ - -- - -
'1,481.00 46.24 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
* Averages refer to the sown area (32.03 acres) 
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being an important cash-crop, manure was generally applied to 

it, particularly in the dry villages. The average per acre 

cost o£ manure applied to the crop was between Rs.20 and Rs.3~ 

in Khirode, Vivare and Rozode. In Waghode, however, it was 

considerably low; Rs.).25 per acre. In Waghode the general 

practice was to grow cotton a£ter banana which was invariably 

manured heavily. It was reported that cotton taken a£ter 

banana grew well on the residuals o£ the manure applied to 

banana and there was no need to give any £resh dose o£ manure 

to it. The cost o£ manurial inputs directly given to cotton, 

there£ore, was very low in this village. Cotton seeds were 

invariably purchased. The seeds o£ the subsidiary crops, 

however, were largely home preserved. The average per acre 

cost o£ seed inputs was between Rs.~ and Rs.B. Fertilizers 

like sulphate, urea, mixture and groundnut-cakes etc. were 

commonly applied to cotton in these villages. The average 

cost o£ £ertilizers given to the crop was between Rs. 7 and 

Rs.l2 per acre. The total average cost o£ all the material 

inputs was Rs.37.55 per acre in Khirode; Rs.46.56 per acre in 

Vivare; Rs.46.2~ per acre in Rozode and lis.1B.)) per acre in 

Waghode. The average per acre cost o£ material inputs was 

the lowest in Waghode, mainly because o£ the low cost o£ manure. 

It may be seen £rom the tables that the total variable 

cost o£ cotton was Rs.69.32 per'acre in Khirode; Rs. 7B.99 

per acre in Vivare; Rs.Bl.l4 per acre in Rozode and Rs. 53.69 

per acre in Waghode. 

Groundnut :- Groundnut was another important cash-crop, 
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par~~~ularly in Khirodewhere the land was predominantly ot 

light soil. In this village 26 cultivators had put 99.50 acres 

ot 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 ot the 

availability ot irrigation, and the deep-black soil, groundnut 

was not preterred in this village also. l The case in Rozode 

was altogether difterent. As pointed out earlier, many ot the 

cultivators in this village had lands outside the village. 

These lands were at the toots of the Satpuda hill range, and 

were ot light soil suited to groundnut crop. The cultivators, 

theretore, generally preterred to grow groundnut on such lands. 

In 1962-63, twenty-one ot the sample cultivators had grown 

groundnut on 72.95 acres ot 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 having an area o~ 2.61 acre~ed 
under groundnut, did not report properl

l
Y
d a~ ~het1~~:tfn:~p!~count to the crop. H1S area, therefore, cou no ea. 

in this section. Hence, the total area under groundnu: 1~ 
Vivare, considered in ~he input ta~lews i~ ~3.35I!n~~i: vf~lage 
15.96 acres. Similar 1S the case 1n ag 0 e. . ne culti­
the total area under groundnut was 20.3~ acres, bute~ to 
vator did not report correctly al~.thi 1~put~hi~P!~ea could 
groundnut grown on 2.78 acres ot 1S an. the total area 
not be considered in this sectio~d· ;~er:t~~:'input tables, 
under groundnut in Waghode, conS1 er. 
is 17.55 acres. 



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

------ - - - - - - - - -.- - - - - - - - - - - - -
Area. of Male labour (days) 
opera- ----------------------------.-- ~----~----------------------.-- ------------------------------- --------------------------------

Operation tion in Family Hired Total Ave-
acres rage 

per 
acre 

Family Hired Total Ave-
rage 
per 
acre 

Owned Hired Total Ave-
rage 
per 
acre 

Casual Contrac- Total Ave-
tual rage 

per 
acre 

- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - -- - - - -
Ploughing 

Harrowing 

Cleaning 
Transporting 
manure 
Spreading 
manure 

Sowing 
Transporting 
fertilizers 
Spreading 
fertilizers 

Hoeing 

Weeding 
Harvesting 
Groundnut 
HaM'esting 
the 
Subsidiary 
Crops 
Threshing 
the 
Subsidiary 
Crops 

99.50 

99.50 

99.50 

82.01 

82.01 

99.50 

99.50 

99.50 

99.50 

99~50 

-----------
Total 99.50 

154.3 

153.5 

38.8 

31.0 

3.1 

8.3 

88.9 

5.0 

50.1 

- - - -
606.3 

128.3 

55.8 

53.0 

10.; 

14.0 

21.5 

1.5 

95.2 

-
8.0 

1.0 

282.6 

209.3 

91.8 

41.5 

18.0 

46.0 

3.1 

5.0 

58.1 

---------
388.8 995.1 

2.8 -
2.1 

0.9 

0.4 

0.2 3.0 

0.5 

-
0.1 21.5 

1.9 

178.0 

0.1 

0.6 33.6 

--------
10.0 295.6 

- - - ---------- ----- ------ - - - - -

1.0 

-
16.8 

554.0 

0.3 

-
9.0 

-

4.0 

67.5 

-
732.0 

33.6 

46.8 

- - - - - - - - - -
630.9 926.5 

- - - - ------

-
-
-

0.7 

-

-
0.3 

0.5 

255.0 

336.0 

62.0 

36.8 

-
152.7 

-
-

-------

- - - - - - -

131.0 

82.5 

-
-

10.3 

-
-
-
-
0.5 

386.0 

418.5 

-
62.0 

47.1 

187.6 

-
-

-
0.6 

-
0.5 

-

486.4 

210.0 

70.3 

57.0 

20.3 

209.4 

13.3 

254.9 

400.0 

0.1 21.0 

6.5 

15.0 

-

486.4 

210.0 

70.3 

72.0 

13.3 

254.9 

400.0 

3,253.0 

21.0 

6.5 

- - - - - - - - - - - --------------
259.2 1,114.5 11.2 5,002.1 15.0 5,017.1 

--------- -------- ----------

2.1 

0.2 

2.1 

0.1 

2.6 

4-.0 

0.2 

0.1 

- - -
50.4-

- - -

75 



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

-----------

Operation 

Area 'of 
opera­
tion in 
acres 

- - -- - - - -- - -
Ploughing 

Harrowing 

Cleaning 
Transpor~ing . 
manure 1.33 
Spreading 
manure 

Sowing 13.35 
Transporting 
fertilizers 8.51 
Spreading· -: 
fertilizers 8.51 

Hoeing 13.35 

Weeding 13.35 
Harvesting 
Groundnut 
Harvesting 
the 
Subsidiary 
Crops 
Threshing 
the 
Subsidiary 
Crops 

9.19 . 

9.19 

- - - - - - - - - - - -- - - -- - - - - - - - - - -- - -Male labour (days) Female labour (days) 
----------.-------------------- -----.--.----------------------
Family Hired Total Ave- Family 

rage 
per 
acre - - - - - - - - - - - - -- - - -.-

5.0 

15.5 

1.8 

0.9 

2.5 

11.0 

1.3 

2.5 

6.0 

4.0 

-
-
-

-

-

23.0 

27.0 

3.3 

0.3 

2.5 

18.0 

1.3 

6.0 

1.7 

2.0 

0.2 

-
0.6 

0.1 

0.2 

1.3 

0.1 

0.2 

0.7 

-
-
-

-
29.5 

6.0 

5.0 

8.0 

Hired 

-
-
-
-
8.5 

-
5.1 

70.0 

2.0 

2.0 

-

Total Ave-

-

-

9.6 

99.5 

rage 
per 
acre 

-
-
-
-

1.1 

-
0.7 

-
8.0 0.6 

8.0. 0.6 

76 

- - - - - - - - - -- - - - - -- - - -- - - - - - - - - - -Bullock labour (days) Wages paid (Ra.) 
.-------------.-------------.-- ----.---------------------------Owned Hired Total Ave-

rage 
per 
acre 

Casual Contrac- Total Ave-
tual rage 

per 
acre - - - - - - - - - - - - - - - - - - - -------

8.0 

3.3.0 

0.5 

5.3 

-
-

28.0 

2.3 .0 

. -

.36.0 

56.0 

-

-
22.6 

-
-

0.5 

-
-

-
-
-

2.0 

2.5 

-
.36 • .3 

5.3 

36.5 

51.0 

- 239.0 

0.2 2.0 

- -

-
-
-

-
-

-
--
-

-
-

---- - -- -

2.0 

2.5 

-
36.3 

-
5 • .3 

36.5 

51.0 

0.1 

0.2 

-

239.0 17.9 

.' 

2.0 0.1 

--------- - -- - - - - - ~ - - - -- - -- - - -- - - - --------- - -- - - - --
Total 13035 

- - - - - - - --

- - - -
61.2 

- - - -

------------
42.0 

- --
103.2 

.----- - -, 
58.8 146.4 127.4 - ;07.1 3g.0 

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

------- - - - - -'. - - - -- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Area of Male labour (days) Female labour (days) Bullock labour (days) Wages paid (Rs.) 
opera- ------------------------------- -------~-------------~--------- ---------------------~--------- --------------------------------

Operation tion in Family Hired Total Ave- Family 
acres rage 

per 
acre - - - - - - - - - - - - - - - - - - - - - - - - - - - -. -

Ploughing 

Harrowing 

Cleaning 
Transporting 
manure 

Spreading 
manure 

-
Sowing 17.55 
Transporting 
fertilizers 10.50 
Spreading 
fertilizers 10.50 

Hoeing 

Weeding 

17.55 

17.55 
Harvesting 
Groundnut 17.55 
Harvesting 
the 
Subsidiary 
Crops 17.55 
Threshiilg: 
the 
Subsidiary 
Crops 17.55 

- - - - - - - - - -
Total 17.55 

- -.- - - - - - - -

-
6~1 

0.3 

0.3 

18.0 

6.0 

11.3 

- - - - -

- - -

29.0 

10.8 

-

-

26.8 

-
1.0 

1.0 

71.6 

- -

42.0 

41.3 

1.5 

7.0 

158.6 

-

0.5 

-
2.6 ." 

0.1 

0.4 

0.7 

- - - - -
9.0 

- - - - - ---------

-
-
,,, 

-
2.6 

1.0 

-
51.0 

6.0 

3.0 

- - - -
66.4 

- - - -

Hired 

8.0 

15.8 

-
199.0 

11.0 

12.0 

-
- - - -
256.3 

- - - -

Total Ave- Owned 

8.0 

16.8 

250.0 

17.0 

3.0 

- - - -

- - - -

rage 
per 
acre 
------
-
-

0.5 

-
0.7 

.-
1.0 

1.0 

16.0 

61.0 

20.0 

0.8 0.5 

0.2 2.8 

--------

18.4 106.1 

--------

Hired Total Ave- Casual Contrac- Total Ave-
rage 
per 
acre - - - - - - - - - - - - -

20.8 

-

- - -
92.8 

- - - - -

8.1 

0.5 

2.8 

3.6 168.0 

4.7 59.5 

4.0 

-

0.2 

-

13.4 

87.0 

111.1 

213.4-

13.0 

- - - - ---------

198.8 11.3 702.0 

- - - - - -------

tual rage 
per 
acre 

-----------
lM.O 

59.5 

-

-
13.4-

87.0 

111.1 

- 213.4-

13.0 

---------
702.0 

------

0.2 

1.8 

0.8 

5.0 

6.3 

12.2 

0.7 

0.1 

- - -
4-0.0 

- - -



Table 2.20 : Cost of Human and Bullock Labour for Groundnut in Rozode (1962-6) 

- - - - - - - - - - - - - -- - - - - - - - - - -- - -
Operation 

Area of Male labour (days) 

:r:~ain F;;!i;----H1;;d----T~t;i~--A;;: 
acres rage 

per 
acre 

-----~------------------~------Family Hired Total Ave-
rage 
per 
acre 

-------------------------------Owned Hired Total Ave-
rage 
per 
acre 
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-------------------------------. Casual Contrac- Total Ave-
tual rage 

per 
acre - - -- ... - - - --- - - - - - - - - - - - - - - - ---------------------.-----------------

Ploughing 

Harrowing 

Cleaning 

Transporting 
manlU"e 
Spreading 
manure 

Sowing 

22.54 

72.95 
Transporting 
rerti1iz~rs 64.44 

Spreading 
fertilizers 64.44 

Hoeing 

Weeding 

Harvesting 
Groundnllt 

Harvesting 
the 
Subsidiary 
Crops 
Threshing 

72.95 

72.95 

72.95 

11).5 

144.0 

26.) 

8.0 

10.0 

27.8 

1.6 

7.0 

72.8 

11.0 

2.0 

50.5-

-the 
Sllbsidiary 
Crops 64.04 2).0 

91.0 

19.0. 

20.5 

10.0 

10.5 

10.0 

-
47.5 

2.0 

204.5 

16).0 

46.8 

18.0 

20.5 

)7.8 

1.6 

7.0 

120.) 

11.0 

2.0 

52.5 

10.0 33.0 

------ - - - - - - - - - - - -- - - - - -
Total 72.95 497.5 220.5 718.0 

------ - - - -- - - - - - ... - - - -

2.8 

0.6 

0.2 

0.) 

0.5 

-
0.1 

1.6 

0.2 

-

-
-
-
-
1.0 

19.5 

12.5 

-
131.0 

2.0 

0.7 ·39.0 

0.5 20.0 

-
-
-

-

-
32.8 

322.0 

-

-
9.0 

- - - - - - - - - -
9.8 225.0 

-
-

- -
-

1.0 -
66.0 0.9 

45.3 0.6 

12).0 

290.0 

-
16.0 

-
29.0 

-
-

119.3 

45).0 6.2 -

2.0 - -

39.0 0.5 27.0 

29.0 -
- - - - - - - - - - - --

604.3 

-------- ---------- -- - - - --

151.0 

36.0 

10.0 

3.0 

0.5 

- - - -

274.0 

)26.0 

-
26.0 

-

119.3 

-

------

----------

-

-

-
-

1.6 

-
-

-
----
11.0 

157.0 

18.8 

101.5 

30.0 

106.3 

318.) 

5.0 

29.0 

-

-

-
-
-
-

-

-------

--------

445.4 

84.0 

29.3 

157.0 

18.8 

101.5 

6.1 

1.2 

2.2 

0.) 

-
30.0 0.4 

106.3· 1.5 

318.3 :4.4 

5.0 0.1 

29.0 0.4 

------ - - -
),499.4 48.0 

---------
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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 t~e average male 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 for 

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 iB 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 

labour 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 jowar, ground­

nut was generally not manured in these villages. "The culti­

vators reported that manuring caused more of vegetative growth 

in the plants and affected the yield adversely. 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 and Rs.18.04 per acre in 



Table 2.21 : Cost of Material Inputs for Groundnut in Khirode (1962-63) 

------ ------- - - - - -- - - - - - - - - - - -- - .. - - - .--- .-
Quantity of material used Total Average * 

---------------------------------- value expenditure 
Owned Purchased Total Average * (Rs.) per acre 

per acre (Rs.) 
Material 

- -- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - -- --
Farm-yard manure 
. (cart-loads) 

147.00 12.00 159.00 1.60 1,525.00 15.33 

Seeds • Groundnut- 43.98 12.00 55.98 0.56 2,420.84 24.33 • 
(Maunds) seeds 

Jowar 0.35 0.35 6.90 0.07 

Tur 3.68 0.3 .3.71 0.04 74.6.3 0.75 

Fertilizers: Sulphate - 7.50 7.50 0.08 95.00 0.95 
(Maunds) 

Phosphete - 100.00 100.00 1.01 1,081.00 10.86 

Mixture - 10.00 10.00 0.10 104.00 1.e5 

-- - -- - - -- - - - -- - - - - - - - - - - - - - - --.. - - - --
Total - - 5,307.37 S3.J4 

- - - ---------.-- - ---.------ ------- - - - - - - - -- -* Averages refer to the. sown aree (99.50 acres) 
00 
o 



Table 2.22 : Cost of Material Inputs for Groundnut in Vivare (1962-6.3) 

- -- -- - -- ... - -- - ---- -- - - - - - -- -- -- -- - - - -- ---
Material 

Quantity of material used 
----------------------------------Owned Purchased Total Average* 

per acre 

Total 
Value 
(Rs. ) 

Average* 
expenditure 
per acre 

(Rs.) 
-------------------------.-----------------

Farm-yard manure 
-( cart-loads) 

Se.ds : Groundnut. 
(Maunds) seeds 

Jowar 

Tur 

F(ertilizers: Phosphate 
Mauncis) 

).00 -

0 • .30 

0.50 -

- 12.50 

.3.00 0.22 

0.60 

0 • .30 0.02 

12.50 

- - - - - - - - - - - - - - -- - - - - - - - -- - - - -- -- -
Total - -

- - - - - - - - - - - -- - - - - - - - -* Averages rerer to the sown area (13.35 acres) 

,30.00 2.25 

.319.00 2).69 

0.06 

9.00 0.67 

11).50 6.50 

-- - - -- - -
4.72.25 .35.37 

--------



Table 2.23 : Cost ot Material Inputs tor Groundnut in Waghode (1962-63) 

- - - - - - - - - - - - - - - -- - - - - - - -- -- - - - - - - - - -- - - - - -
Quantity ot material used 

Material -.-.-------------------------------
Owned Purchased Total Average* 

per acre 

Total 
value 
(Rs. ) 

Average* 
expenditure 
per acre 

(Rs. ) - - - - - - - - - - - - - -- --- - - - -- --- - - - - - -- -. - -. - - -

Farm-yard manure 
"( cart-loads) 

Seeds : Groundnut-
(Maunds) seeds 

Jowar 

Tur 

Fertilizers: Sulphate 
(.Maunds) 

Phosphate 

Mixture 

- - - ~ - - - - - - -
Total 

- - - - - - - - - - - -

3.02 

0.8 

0.55 

- 2.00 

10.00 

2.00 

-------

- - - --
* Avera~es refer to the sown area (17.55 acres) 

-
10.55 0.60 

0.8 

0.60 

2."00 G.ll 

10.00 0.57 

2.09 0.11 

-
426.0Q 24.27 

1.50 0.09 

12.00 

36.00 

97.00 

30.00 

0.68 

2.05 

1.71 

- - - - - - - - - -- - - - - --
- 602.50 34-.33 

------- ------------



Table 2.24 : Cost of Material Inputs for Groundnut in Rozode (1962-63) 

- - --- - - - - - - - - - - - - -- - - - - - - -- _.- - - - - - - - - -- - - -
Material 

Quantity of material used 
-----------------------------------Owned Purchased Total Average * 

per acre 

Total 
va1u.e 
(Rs. ) 

Average * 
expenditure 
per acre 

(Rs. ) 
- - - .. - - --- -- .. - - - - -- - - - - - - - - - - - - - - - - - --- ... --
Farm-yard manure 
. (cart-loads) 

Seeds : Groundnllt-
(Maunds) seeds 

Jowar 

Tur 

Fertilizers: Sulphate 
(Maun.ds) 

Phosphate 

Mixture 

- - - - - - -
Total 

42.00 105.00 147.00 

34.50 6.15 42.65 

0.10 0.10 

3.66 0.15 ).63 

- 12.50 12.50 

- 106.00 106.00 

- 2.20 2.20 

-- - - - - -
- -

- - - ----------- - - - - ------- - - -
* Averages refer to the sown area (72.95 acres) 

2.02 1,316.00 16.04 

0.56 1,727.00 23.67 

- 2.13 0.03 

0.05 76.50 1.05 

0.17 90.00 1.23 

1.46 l,2l9~50 16.72 

0.03 34.00 0.47 

- -- - --- - - - - - - ---
- 4,465.13 61.21 

- - - - - - - - -
co 
w 
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Rozode. In Vivare the average per acre cost of manure was 

very low - Rs.2.25. In 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.10 

per acre. In all the villages, phosphate was widely applied 

to this crop than any other type of fertilizer. TRe total 

average cost of all the material inputs was Rs.5J.34 per acre 

in Khirode; Rs.35.J7 per acre in Vivare; Rs.J4.33 per acre in 

Wagbode; and Rs.el.2l per acre in Rozode. 

The total variable cost of the crop was Rs.10J.76 per 

acre in Khirode; Rs.73.34 per acre in Vivare; Rs.74.JJ per 

acre in Waghode, and Rs.109.l8 per acre in Rozode. It may be 

noted that the per acre variable cost of groundnut was quite 

high in comparison with that of the other dry crops. This 

was largely because of its seed inputs and labaur 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 earlier, 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 locally 

known as 'Nawati t banana, and that in the second year ot its 

plantation, as 'Junar t banana. In a year, therefore, we get 

two areas under banana: (1) the area under tNawatit banana; 

and (2) the area under 'Junar' banana.l In 1962-63, the area 

reported under the 'Nawati' banana was 32.33 acres in Waghode, 

and 25.41 acres in Rozode. The area reported under the 

'Junar' banana, on the other hand, was 41.33 acres in Waghode 

and 29.77 acres in Rozode. The number of cultivators report­

ing the areas under the 'Junar' banana was ten in Waghode and 

nine in Rozode. Here, only the areas under the tJunar' 

banana, about which all the data could be collected, are 

considered. In the case of the 'Nawati' banana, the data were 

incomplete as its operations in the second year could not be 

covered in the year of investigation. .. 
The data of human and bullock-labour inputs given to' 

'Junar' banana are presented in Tables 2.25 and 2.26.- It may 

be seen from these tables that the per acre inputs of male­

labour, both family and hired, were as high as 1)2.)4 days 

in Waghode and 124.33 days in Rozode. Besides this, there 

1 Henceforward the term 'Nawati' banana is used to, 
denote the banana pianted in the current year and, to ~e 
harvested in the next year, and 'Junar' banana is use. to 
denote the banana planted in the· previous year and to be . 

.• harvested in the current year. 
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Table 2.25 : Cost of Human and ~u11ock Labou~ for Banana in Waghode (1962-63), 

-------

Operation 

-~e; ;f- - - -M;l; iabo~r-(da;s) -,- - ~ - - - -F;md; iabo~-(da;s) - - - - - -B~lio~k-1~b;~ (d;y~)- - - - - - - - - -W~;s-p~d (R-;J - --
operation ---------------------~------- ------~------------------------ ------------------------.------ --------------------------------in acres Family Hired Total ATe~. Family Hired Total ATe- Owned Hired Total ATe- Casual Contrac- Total Ave-

rage rage rage tual rage 
per ' per per per 
acre acre acre acre -- - - - - - - ---- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -- --- - - - - - - - -- - - p - - -

Ploughing 

Harrowing 

C1e8Jling 
Transporting 

41.23 

41.23 

1.00 

manure 41.23 
Spreading 
manure 41.23 

Furrowing 

Planting 

He-planting 
Hoeing 
'rransporting 
fertilizers 
Spreading 
fertilizers 

'Weeding 
Repairing 
water beds 

Pruning 
Earthing-up 
Watering 
Transporting 
bunches 

41.23 

41.23 

41.23 
41.23 

41.23 

41.23 

41.23 

41.23 

41.23 
41.23 
41.23 

41.23 

-----------
'rotal 

200.0 118.5 

100.8 17.0 

-
61.5 3.0 

3.0 

74.5 28.0 

29.0 

25.0 
112.0 

19.5 

1.0 

-

96.0 

5.0 
34.0 

9.0 

18.0 

- -
-

-- - - - - - - -

318.5 7.7. 

117.8 2.9 

- -
, , 

~ 
3.0 O.~ 

102.5 2.5; 

125.0 3.0. 
\ . 

30.0 0.7· 
146.0 3.5; 

21.3 o.s .. 
" -

10.0 0.2: 

- -
-

2.0 

- -

-

1.0 

-
22.0 

11.0 

-

16.0 

108.0 . 

-

- - - - - - - -.- - - --

-
20.0 

-
6.0 

-
203.0 

39.0 

-
143.5 

578.0 

--
-

.. - - -

-
21.0 

6.0 

225.0 

50.0 

0.5 

159.5 

686.0 

-

- - - -
990.0 1,148.0 

.... _----- - - - -- - - - - - - - - _. - -- - - - - - ------------

-
-

-
0.1 

-

-
-

-
-

251.0 

185.5 

-

-
46.0 

-
224.0 

-
-
-
-

223.0 

50.0 

-
6.0 

22.5 

68.0 

-

474.0 

235.5 

-

68.0 

-
292.0 

29.8 

-
-

-
-

2.0 

1.6 

-
-

--

702.5 

91.0 

20.0 

21.0 

10.5 

112.0 

411.0 

49.0 
218.0 

11.0 

141.0 

324.) 

-
-
-
-
512.0 

-
-
-... 
-
-

702.5 17.0 

91.0 

20.0 

21.0 0.5 

522.5 12.7 

112.0 

417.0 10.1 

49.0 1.2 
218.0 5.) 

11.0 

141.0 

)24.3 

. ,'" .. ~'.' 1 ,140. ° 1 ,140. 0 27 • 6 

29.0 - 29.0 
1,114.0 1,114.0 

225.0 - 225.0 

- - -- - - '- .- ~ - -- - -- - - - - - - - - - - - - - ------ - - - - -
27.8 808.6 .372.6 1,180.8 28.6 2,.371.3 6,011.0 8,.3,82.) 203.) 

- - - - - - - - - ------------ --------:- --------... 
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Table 2.26 : Co~tof Human and Bullock Labour for Banana'in Rozode (1962-63) 
• ..:., 

, ------ - - ~'- - - - - - - - - - - - - - - - - - -
'Area of Male labour (days) 

-(- - - - - - - - - - - - - - - -
,: Female labour (days) 

- - -- - - - - - - - - - - - - - - - - - - - -- - - - -
Bullock labour (days) Wages paid (Ra.) 

~pera- -----------------------~------- ~~----------------------------- ------~--------------~--------- ------------------------------. Operation tion in Family Hired Total Ave- Family Hired Total Ave-
c , Owned Hired Total Ave- Casual Contrac- Totar AVE 

tual r~ 
pel 
ac: 

acres rage 

--------
Ploughing 

Harrowing 

Cleaning 
Transporting 
manure 
Spreading 
manure 

Furrowing 

Planting 

Re-planting 

Hoeing 
Transporting 
fertilizers 
Spreading 
fertilizers 

Weeding 
Repairing 
water beds 

Pruning 

Earthing-up 

Watering 

29.77 

29.77 

29.77 

29.77 

29.77 

29.77 

29.77 

29.77 

29.77 

29.77 

29.77 

29.77 

29.77 

29.77 

29.77 
Transporting 
bunches 29.77 

- - - - - - - - - -

per 
acre 

- - - - - - - - - - - - - - - - - - -
136.0 73.0 

59.5 -

-
163.0 

21.0 

38.0 

13.0 

14..0 

199.0 

10.5 

41.0 

2.0 

28.5 

2.0 

59.0 

22.0 

9.0 

24.0 

3.0 

-
8.0 

-
16.0 

4..0 

2,184.0 572.0 

------

209.0 

59.5 

2.0 

222.0 

43.0 

47.0 

37.0 

17.0 

199.0 

10.5 

49.0 

2.0 

-
4.0 

2,756.0 

-

7.0 ,. -
j 

2.0 " -

0.1 ,,' -

0.6 

6.7 

0.4 

1.6 

0.1 

1.5 

0.1 ,. 

• 
4.0 

.-
-
-
-

52.0 

15.0 

-
39.0 

.. 
92.6 -

- -
- - - - - - - - -

-
-

61.0 

30.0 

8.0 

-

152.0 

208.0 

104.0 

Total 29.77 2,913.5 788.0 3,701.5 124.3 123.5563.0 

- - - - - - - - - - - - - - - - - - - - - - - - -

rage 
per 
acre 

rage 
per 
acre - - - - - - - - - - - - -- - - - - - - - - - -

65.0 

30.0 

8.0 

204.0 

223.0 

143.0 

686.5 

2.2 

-
1.0 

0.3 

-

-

-

188.0 

119.0 

312.0 

32.0 

-
398.0 

-
-

, 

~oo.o 

6.0 

-
-

-
------ - - - - -

288.0 

119.0 

326.0 

38.0 

398.0 

-

-
11.0 

-
-

- - -
23.1 1,049.0 120.0 1,169.0 

265.0 

-
3.0 

161.3 

33.5 

562.5 

17.0 

159.6 

186.5 

-
. 123.5 

-

• - '. 

-

91.0 

895.0 

265.0 
, , . 

3.0 

161.3 

33.5 

562.5 

82.5 

'-
159.6 

277.5 

I( 

895.0 ~ 
123.5 

1,056.0 1,056.0 

675.0 675.0 

2,515 .. 0 2,515.0 

~ - - -----------

----_. -------- - - - - - - - - - -- - - - ---------
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was the contribution of the contractual labour also. The' 

number of days put in by this type of labour was not available. 

The contractual labour was engaged largely for some specific 

operations like spreading manure, preparing water-beds and 

earthing-up. The hired casual labour was largely used for 

ploughing, planting, harrowing and watering. The major opera-. 
tion which required the largest male-labour inputs was of" 

watering - 107.57 days per acre in Waghode and 92 .57 day.~~ per· 

acre in Rozode. The lab~ur 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 small inputs of mal~~ .. 

labour. In the case of this crop the inputs of female~labour . 

were very low in comparison with that of male-labour. It was 

27.84 days per acre in Waghode and 2).06 days per acre in . 

Rozode. Weeding was the only major operation carried out 

exclusively by the female-labour. The other important opera~ 

tions where the female-labour was largely employed were sp~ad­

ing manure and fertilizers and planting. Of the total female~ 

labour used for the crop, more than three-fourths was hired. 

The average bullock-labour inputs reported for this crop were 

also low - 28.64 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 high'proportion 

of bullock-labour was required were ploughin~, harrowing., . ' 
transport of manure and hoeing. The cultivators growing banana 
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generally owned a pair of balloeks 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.20J.JO in Waghode and Rs.2Jl.64 in Rozode. A 

large proportion of this was on account of the contractual 

labour. The payments made to the contractual labour were so 

high that these accounted for about three-foarths 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 

material 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 

32.3S 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.294.5l 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 ~c~e in 

Waghode and Rs.4gS.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 Materiai Inputs for Banana in Waghode (1962-63) 

- - - - - - - - - - - -- - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Quantity of material used 
Material ----.----------.------------------.-----

Total 
value 

Average* 
expendi. 
ture per 
acre 

Owned Purchased Total Average* 
per "acre 

(Rs. ) (Rs. ) __________________________________ - _ -. _ _ r_ - - _ - __ 

Farm-yard manure 
-( cart-loads) 

245.00 1,080.00 1,325.00 32.14 15,660.00 379.82 

Croma : Planting 
(Number) 

38,000 

4,550 

32,500 70,500 1,710 ' 2,908.00 

450.00 

7,377.00 

168.00 

912.00 

2,220.00 

70.53 

10.91 

178.92 

Re-p1anting 

Fertilizers: Sulphate 
(Maunds) 

Phosphate 

Urea 

Mixture 
Groundnut­
cakes 

Fuel and lubricants ** 

-
-
--
-

5,900 

379.00 

6.00 

56.00 

1j8.00 

56.00 

-

10,450 

379.00 

6.00 

56.00 

138.00 

56.00 

253 

9.19 

0.15 

1.36 

3.35 

1.36 625.00 

- 22~540.00 

4.07 

22.12 

53.84 

15.16 

546.69 

-- - - --- - - - - - - -- - - - -- -.- - - -- - - - - - - - -- - - - - - - -
Total -- - - - --- - - - - - - -
* Averages refer to the 

** Fuel includes : 
Crude oil 

Lubricants include: 
Mobil oil 

planted area 
Gallons 
10,060 

1,986 

-
(41.23 acres) 

Value in Rs. 
15,590.00 

6,950.00 

- . 52,860.00 1,282.07 

------ - - - -- - - - - - -



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

- - - - - - - -- - -- -- - - - - - - - --- - - - - - - - - -- - - - - - - - - - --
Material 

Quantity of material used 

---------~------------------------------Owned Purchased Total Average* 
per acre 

Total 
value 

(Rs. ) 

Average * 
expenditure 
per acre 

(Rs. ) 
- - - - - - - -- - - - - - - - -- -- - - - - - - - - -.- - - -- - - - .-
F arm-yard manure 

.. ( cart-loads) 

Croms : Planting 
(Number) 

Re-planting 

Fertili,ers: Sulphate 
(MaundsJ 

Phosphate 

Urea 

Mixture 
Groundnut­
cakes 

Fuels and lubricants** 

313.00 

38,750 

8,400 

-
-

522.00 28.05 12,622.00 42).97 

15,500 5~,250 1,822 2,150.00 

504.00 

72.22 

16.93 4,500 12,900 433 

180.00 180.00 6.05 3,670.00· 12) .28 

54.00 

44.00 

88.00 

190.00 

-

54.00 

44.00 

88.00 

190.00 

-

1.81 614~00 20.62 

1.48 694.00 23.31 

2.96 1,)85.00 46.52 

6.38 2,365.00 79.44 

14,585.00 489.91 
- - - - - - - - - - - - - - .". - - - -- -- - - - - --- - ------------
Total - - -____ _ .4. _________________ _ 

* Averages refer to the 
** Fuel includes : 

Crude oil 
Kerosene oil 

Lubricants include: 
Moltil oil 

planted area (29.77 acres) 
Gallons Value in Rs. . 

6,400 9,631.00 
695 1,599.00 

983 3,355.00 

--- - -- - - - -- - -- - -- -"--



high as Rs.l,282.07 per acre in Waghode and Rs.l,296.20 per 

acre in Rozode. MOre than three~fourths of this cost was 

incurred on manure, fertilizers and irrigation. 

92 
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Thus, banana was the most expensive crop. Its total 

variable cost was Rs.l,485.37 per acre in Waghode and 

Rs.l,527.84 per acre in Rozode. More than half of this cost 

was on account of manurial 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 choice 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 

family labour etc. cannot be varied in the short run whatever 

be the crop-combination. Rent or revenue payments are also 

fixed for each type of land irrespective of the;_crops to be 
.. ~ 

grown. Therefore, a combination of crops which 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 
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choose 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 Tables 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 yield 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 Vivare, it occupied the third place. Because 
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Table 2.29 : Relative Profitability of the Major Crops Grown 
in Khirode 

- - - - - - - -- - - - - - - - - - - - - - - -- -- - - - -Jowar 
(Rs. ) 

Cotton 
(Rs. ) - - - - - - - - - - - - - - - - - - -- - - - ---

Total value of the gross 
yield per acre 143.51 210.80 

- - - - - - - - - - - - -- - - - - -- - - - - --
Variable costs per acre: 

Hired labour (human 
and bullock) 28.34 31.77 

Farmyard manure 1.23 21.50 
Seeds 6.47 4.90 
Fertilizers 6.57 11.15 

- - - - - - - - ------- - - - - - - - -
Total variable costs per acre 42.61 69.32 

Groundnut 
(Rs. ) 

- - - ---
223.42 

------

50.42 
15.33 
25.15 
12.86 

- - - --
103.76 

- - - - - - - - - - - - - - - - - - - - - - - - -- - - - - --
Gross margin per acre 100.90 119.66 

- - - - - - - - - - - - - -- - - - -- - - - - -

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

- - - - - - - - - - - - - - - - - - - - - - - -- - - - - -- -

- - - - - - - - - - - - -
Total value of the gross 
yield per acre 

Jowar 
(Ra. ) 

Cotton 
(Ra. ) 

Groundnut 
(Rs. ) 

- - - - - - - - - -- - - - - - -
179.60 294.92 159.68 

- - - - - - - - - - - - - - - - - - - -- - - - -
Variable costs per acre: 

Hired labour (human 
and bullock) 

Farmyard manure 
Seeds 
Fertilizers 

- - -- - - - - - - - - - - -
Total variable costs per acre 

- - - - - - - - - - - - - - -
Gross margin per acre, 

- - ~ - - - - - - - - -- -

26.73 
3 • .34 
4.16 
3.41 

- - - - -
37.64 

- - - - -
141.96 

32.43 
33.48 

4.57 
8.51 

- - - - -
215.93 

37.97 
2.25 

24.62 
8.50 

- - - - -
- - - - -

86.34 

- - - - - - - - - - -- - - - -
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Table 2.31 : ~elative Profitability of the Major Crops Grown 
l.n Waghode 

- - - - - - - - - - - - - - -

- - - - - - - - - - - - -
Total value of the gross 
yield per acre 

- - - - - - - - - - - - -
Variable costs per acre: 

Hired labour (human 
and bullock) 

Farmyard manure 
Seeds 
Fertilizers 
Irrigation 

- - - - - - -- - - - - - - - - - -Banana 
(Rs. ) 

Jowar Cotton Groundnut 
(Rs.) (Rs.) (Rs.) - - - - - - - - - - - - - - - - - -
166.86 260.29 182.23 2,735.85 

- - - - - - - - - -----. - --
31.15 35.36 40.00 203.30 

4.29 3.25 379.83 
4.05 7.23 25.04 81.44 
6.50 7.85 9.29 274.11 

546.69 - - - - - - - - - - - - - - - - - - - - - - - ---.-- - - - -
Total variable costs per acre 45.99 53.69 74.33 1,485.37 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Gross margin per acre 120.87 206.60 107.90 1,250.48 

- - - - - - - - - - - - - - - - - - - - --- -- - - - - - - --
Table 2.32 : Relative Profitability of the Major Crops Grown 

in Rozode 

- - - - - - - - - - -- - - - - - - - -- - - - - - - - - - -

- - - - - - - - - - -- -
Total value of the gross 
yield per acre - - - - - - - -- - - - -
Variable costs per acre: 

Hired labour (human 
and bullock) 

Farmyard manure 
Seeds 
Fertilizers 
Irrigation - - - - - - - - - - - - - - -

Total variable costs per acre 
- - - - - - - - - - -- - - -
Gross margin per acre 

Jowar Cotton Groundnut Banana 
(Rs.) (Rs.) (Rs.) (Rs.) 

- - - - - - - - - -- - - - - - - -
170.91 249.33 20B.BB 2,714.51 
- - - - - - - - - - - - - - - - --

23.24 34.90 47.97 231.64 

3.73 32.47 18.04 423.98 

4.75 5.46 24.75 B9.15 
7.23 8.31 1B.42 294.51 

488.56 
- - - - --- - - - - - - - - - - -

3B.95 81.14 109.18 1,527.84 
- - - - - - - - - - - - - - - - --
131.96 168.19 99.70 1,186.67 

- - - - - - - -- - - - - - - - - - - - -



of the deep-black land, not suited to groundnut, its average 

yield per aqre was considerably low (5.27 mds. per acre) in 

Vivare. In this village, therefore, the gross profit from 
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groundnut was lower than that of jowar even, which claimed the 

second place. In Khirode, jowar occupied the third place, its 

gross profit being slightly lower than 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 Rs.I,250.48 in 

Waghode and Rs.l,186.67 in Rozode. This means, its gross 

profit per year was Rs.625.24 in Waghode and Rs.593.34 in 

Rosode. 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 Rozode. 

This might be due to the difference in the quality of land 

available in the two villages. In Rosode the land was rela­

tively poor in quality than that in Waghode. The average 

per acre yield of cotton was, therefore, lower in Bozoda 

(11.73 mds. per acre) than 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.13l.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 largely because of the type of land and irrigation 

available in both the villages. It was partly due to the high 

cost of cultivation also. 

2.4. Reletive Profitability and Rotation-Plan 

The relative profitability of the major crops presented 

in Tables 2.29 to 2.32 are calculated on the Dasis 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 programme he is guided 

more by the relative profitability of different crops, observed 

for a 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 rotation-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 be 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, 



98 

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 (1962~6J) were collected. The price data 

are presented in Table 2.)). 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 increase. The cost of cultivation of all the crops 

has also increased 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 

banana was the most remunerative crop. Next in rank was cotton 

but its profitability was far lower than that of banana. Jowar 

was the third in line in both the irrigated villages. 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 loRg period. 

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

- - - - - - - - - - --
Year Jowar 

(Rs. ) - - - - - - - - - - --
1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

5.50 

6.75 

6.45 

5.85 

6.25 

6.75 

13.46 

12.48 

11.10 

·12.73 

14.11 

13.12 

15.00 

13.89 

-------
Cotton 
unfinned 

Rs. ) 

- - - - - - - - - - - - -
Groundnut 

(Rs. ) 
* Banana 

(Rs. ) 
- - -- - - - - - - - - - -

24.50 

35.03 

26.56 

22.50 

31.29 

22.75 

27.39 

32.89 

32.96 

29.20 

33.87 

37.21 

31.30 

35.11 

22.25 

24.73 

17.35 

17.58 

18.78 

13.35 

17.38 

19.94 

19.15 

21.64 

25.14 

30.43 

29.57 

31.67 

6.50 

5.75 

5.18 

6.30 

5.90 

5.50 

6.25 

8.00 

7.25 

6.50 

8.25 

9.00 

10.50 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
Sources: 1) Annual Reports of the Agricultural Produce Market 

Committee, Jalgaon. 

*2) Annual Reports of the Raver Taluka Co_operative 
. Fruit Sale Society, Waghode. 
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Summery 

Jowar, cotton and groundnut were the three major dry 

cr~ps grewn in the four villages. 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 tQ crop. The requirements Qf each crop were different 

and so its tillage. Therefore, the variable costs also 

differed from crop to crop. In the dry villages, groundnut 

was the costliest crop, fQllowed br cotton and jowar. Jowar 

was the cheapest crop in all the villages. In the irrigated 

villages, banana was the most expensive crop. The position of 

the other crops was the same as in the dry villages. 

The cultivator selects different crops and their rotations 

in such a way that he gets the stable maximum income over a 

period. In making such selection he considers the relative 

profitability of different crops observed for a fairly long 

p~riod. 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 Villages, banana 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 III 
.' - -.. 

THE CROP-PATTERN 

The aggregate crop-pattern is the sum-total of 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 year. 

The individual crop-patterns, therefore, mayor 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 cases which add up to make the aggregate crop-pattern, 

mayor 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 aggregate crop-pattern, therefore, does not 

necessarily mean that there are no changes in the crop-patterns 

of individual 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 separately. These 

are added up to see to what extent the rotational practices are 

responsible for the variations in the area 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) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
Crop 

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

area 

Area Percen­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - -
Jowar 

Cotton 

Groundnut 

Bajara 

Wheat 

Paddy 

Mug 

Udid 

Chillies 

, Nawati' banana 

--------
Total net 'cropped 
area 

93.96 34.31 77.97 27.90 

90.19 32.93 73.96 26.46 

82.26 30.04 120.56 43.14 

4.45 1.62 4.45 1.59 

1.63 0.60 1.63 0.58 

0.93 0.34 0.93 0.33 

0.43 0.16 -
- -
-
-

-------

97.48 33.33 

87.91 30.05 

99.50 34.02 

6.68 2.28 

-
0.93 0.32 

-

78.51 27.63 

81.81 28.78 

108.66 38.23 

4.45 1.57 

3.40 1.20 

0.93 0.33 

-
0.86 

0.12 

1.28 

- - - - - - - - - - - -
273.85 100.00 279.50 100.00 292.50 100.00 284.17 100.00 

- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - --



Table 3.2 : Cropping Pattern Followed by the Selected Cultivators in Vivare in the 
Four-Year Period (1960-61 to 1963-64) , 

- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -- -
Crop 

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

area 

Area 
in 
acres 

Percen- Area 
tage to in 
total acres 
area 

Percen­
tage to 
total 
area 

Area 
in 
acres, 

Percen­
tage to 
total 
area 

- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Jowar 
Cotton 
Groundnut 
Bajara 
Wheat 
Paddy 
Mug 
Chillies 
'Nawati' banana 
"Junar' 'banana 

74.62 
119.65 

15.25 
1.00 

34.24 

3.80 
0.10 
1.65 

29.81 
47.80 

6.09 
0.40 

13.68 

1.52 
0.04 
0.66 

- - - - - - - - - - - - - - - - - -

77.30 
119.46 
12.69 

33.06 
1.00 
4.40 
0.10 

-
1.65 

30.96 
47.86 
5.08 

-
13.24 

0.40 
1.76 
0.04 

-
0.66 

68.26 
119.07 
15.96 

41.37 
1.00 
5.73 
0.10 

27.14 
47.34 

6.35 

16.45 
0.40 
2.28 
0.04 

72.80 
97.65 
14.44 

-
42.40 

-
2.80 

-
-

30.87 
41.42 
6.12 

-
-

1.19 

-
-

- -- - - - - - -
~~:1 gross cropped 250.31 100.00 ,249.66 100.00 251.49 100.00 235.80 100.00 

--------------------------------------------
Total double cropped 
area 

- - - - - - - - - -
Total net cropped 
area 

5.05 2.06 1.79 6.2) 2.54 2.80 1.20 

- - - - -
245.26 100.00 245.26 100.00., 245.26 100.00 233.00 100.00 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- ~ 
o 
~ 
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'table 3.3 : 'total Area Under CUltivation of the Same Cultivators 
in Khirode for All t~e Four Years (196O-61 to 1963-64) 

- - - - - -- --- -- -- -- --- - - - - - - - -- - - - --Area in Acres 

- - - - - - - -- - - - - - - - - - - -- - - - --- - - - - - - -
'total net cropped area 

Of which: 
Leased-in 
Purchased 
Leased-out 
Sold 

-
-

---
19.83 

-
1.08 

-

15.90 
4.81 
5.33 
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) 

- - - - - - - - - - - - - - - - - - - -- - - -- -- - -- -- -Area in Acres 
--------------------------------~--1960-61 1961-62 1962-63 1963-64 - - -- - - - ------ - - - -- -- - - -- - --- -- -- -

Total net cropped area 

Of which : 

245.26 245.26 245.26 233.00 

Given in exchange 
Taken in exchange 
Leased-out 
Sold 

-.. 
--

- -
- -- -

1.50 
1.45 
5.78 
6.43 

- ----- - - - - - - - - - - - - - - -- -- --- - - - - - -
Total area under cultivation 1 ~~ 231 ~~ 
of the same cultiVators for 231.55 231.55 23 .~~ .~~ 
all the tour years 

------ - - - - -- -- --- - - - - --- - - - - -
/ 
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between 1.18 and 20.91 acres in Khirode and between 1.45 and 

1).71 acres in Vivare. For convenience, this area has been 

excluded from the total net cropped area reported in each year; 

and only the total area which was under cUltivation of the 

sample cultivators for the entire period of the four years is 

considered for further analysis. The trans·actions 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, was 263.46 

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 3.1 and 3.2. As pointed out earlier l 

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 ).1 clearly reveals that in Khirode there was an 

inverse relationship between the area of groundnut on 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 and vice versa. The areas under cotton and jowar, 

however moved in the same direction every year. There was a. , 
direct relationship between these two crops. When there was 



Table 3.5 : Cropping Pattern Followed by the Cultivators in Khirode, on the Area which 
was under Their Possession for All the Four Years (1960-61 to 1963-64) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Crop 

1960-61 1961-62 1962-63 1963-64 
-------------- -------------- -------------- ---------------
Area Perc en­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Jowar 

Cotton 

Groundnut 

Bajara 

Wheat 

Paddy 

Mug 

Chillies 

t Nawati t banana 

- - - - - - - - - -
Total net cropped 
area 

- - - - - - - - - -

90.46 

87.28 

78.28 

4.45 

1.63 

0.93 

0.43 

34.34 

33.13 

29.71 

1.69 

0.62 

0.35 

0.16 

70.63 

70.91 

114.91 

4.45 

1.63 

0.93 

26.81 

26.92 

43.61 

1.69 

0.62 

0.35 

-

-------

83.08 

83.40 

89.37 

6.68 

0.93 

-

31.53 

31.66 

33.92 

2.54 

0.35 

-

73.11 

72.88 

104.71 

4.45 

3.40 

0.93 

0.33 

3.65 

27.75 

27.66 

'39.74 

1.69 

1.29 

0.35 

0.13 

1.39 

- - - - - - - - - - -
263.46 100.00 263.46 100.00 263.46 100.00 263.46 100.00 

- - - - - - - - - - - - - - - - - - - - -



Table 3.6 : Cropping Pattern Followed by the Cultivators in Vivare on the Area which 
was under Their Possession for All the Four Years (1960-61 to 1963-64) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Crop 

1960-61 1961-62 1962-63 1963-64 
~------------- --~----------- -------------- ---------------Area Percen­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area 

Area Percen- Area 
in tage to in 
acres total acres 

area 

Percen­
tage to 
total 
area 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Jowar 
Cotton 
Groundnut 
Bajara 
Wheat 
Paddy 
Mug 

Chillies 
'Nawati t banana 

64.56 
118.15 
14.80 
1.00 

34.19 

-
3.80 
0.10 

- - - - - - - - - - - -

27.29 
49.93 
6.26 
0.42 

14.45 

-
1.61 
0.04 

72.54 
117.66 

7.19 

-
3"3.06 
1.00 
4.40 
0.10 

30.74 
49.88 
3.05 

-
14.01 
0.42 
1.86 
0.04 

64.21 
118.20 
15.96 

32.58 
1.00 
5.73 
0.10 

- - - - - - - - - - - - -

27.00 
49.72 
6.71 

13.70 
0.42 
2.41 
0.04 

- -

72.04 
97.49 
14.44 

42.40 

-
2.80 

30.74 
41.61 
6.16 

-
18.09 

-
1.19 

-
2.21 

-------
~~:~ gross cropped 236.60 100.00 2'5.95 100.00 237.78 100.00 234.35 100.00 

--------------------------------------------
Total double cropped 
area 

- - - - - - - - - - - - - - - - - - -
:1,.90 6.2) 2.69 

- - - - - - - - - - - - - - - -
2.80 1.21 

-------
Total net cropped 
area 2)1.55 100.00 231.55 100.00 231.55 100.00 2)1.55 100.00 
- - - - - - - - - - - - - - --------- --------
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an increase in the area under jowar, the area under cotton also 

rose; and when the area under jowar 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.:J..) 

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 re~ationship was rather complicated 

and not as direct as noticed in the ~ase 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 area 'under cotton remained 

almost constant 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 villages. 

3.2. Area Under Crop-Ro'tations 

The relationships between the different 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 changed from year to year. It was evident from ~he data, 

that a large portion of the net cropped area in both the dry 

villages, was under the accepted crop-rotations. ,In Khirode, 

it was always more than 200 acres or gO per cent of the total; 

while in Vivare, it was always above 155 acres or 6g per cent. 
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Of this, the area which was continuously under the crop_ 

rotations for all the four years was 183.53 acres in Khirode and 

120.20 acres in Vivare. The rest of the rotated are~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 fGr 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 to 

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 ot 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 rotations. The other two 

types of the two-year rotations (C-J and B-J),· were minor, having 

a very low proportion ot the total area •. In the case of the 

three-year rotations, the rotation of G-C-J, was the major one, 

claiming about 67.39 per cent of the total area under the three­

year rotations. It was :followed by the rotation of G-J-C. 



113 

Table 3.7 : The Area Whica Was Under the Rotations in Khirode 
i;63~4)Entire Period of Four Years (1960-61 to 

------- - - -- - - - - - - - - - - --- - -
Rotation 

------- -- -
Two-year rotation: 

Groundnut-Jowar 

Groundnut-CottoB 

Ootton-Jowar 

Bajara-Jowar 

------

--- ----------
Total - - - - - -. -~ ---

Three-year rotation: 

Groundnut-Cotton-Jowar 

Groundnut-Jowar-Cotton 

Groundnut-Cotton-Bajara 

- - - - - - - -- - - - - - ~ -
-Total - - - - - - - - - --- - - - -

Grand Total 

No. of 
Plots 

- - - -
28 

19 

7 

2 

Area 
in 
Acres - ~ - --
52.0) 

60.09 

13.14 

6.50 

-----. --

39.4.9 

45.61 

CJ.97 

4.93 
- - ---- - - - - --56 131.76 71.79 ------ --------

14 34.89 67.39 

5 13.28 25.65 

3 3.60 6.95 

- - - -- --- - - - - - --
22 51.77 28.21 - - --- -------
78 183.53 100.00 

- - - - - - - - ----- - - - - - - -- - - -- - - - - - - - -
The third type of the three-year rotatioB of G-J-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 village being 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 four-year 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 rotations, 

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 ).8.) It can be seen 

Table 3.8 : The area Which Was Under the Rotations in Vivere for 
the Entire Period ot Four Years (1960-61 to 1963-64) 

- .. - - - - -- - --- - - --- -- -- - - ----
Rotation No. of Area Percentage to 

Plots in Acres total area 
------- - - .. - -- - - - - - - -- -.- --- - - - - - --
Two-year rotation: 

Groundnut-Jowar 
Groundnut-Cotton 
Cot ton-J owar 
Cotton-Wheat 
J owar-Wheat 

5 6.16 
1 0.50 

19 23.85 
S 9.6) 
1 0.75 

------ - - - -- - - - - - - ------
Total - - -- - - - - - - -- -

Three-year rotation: 
Groundnut-Cotton-Jowar 
Wheat-Cotton-Jowar 
Cotton-Cotton-Jower 
Cotton-Cotton-Wheat - - - - - -- - - --Total 

- - -

31 40.89 - - --
3 
5 
9 
1 - -18 

---- -
4.36 --

17.06 
14.01 
1.18 - - - - -36.61 - - ---- - - - - - - - -- - - - -- - -

Four-year rotation: 
- Cotton-Cotton-Cottom-Jower 

Cotton-Cotton-Jowar-Wheat 
2 
8 

'2.91 
39.79 

.. - -

15.06 
1.22 

58.)4 
23.55 
1.8) 

------

- - - - .. -
11.91 
46.60 
38.27 
3. 22 - - - --

30.46 .. .. .. ...... --
6.81 

93.19 
- - - - -- - - - --- -

- - - - - - - - - - - -'!: - - - 35.52 Total 10 42.70 ______ _ 
--------------

- - - - - - - - - - - 59 120.20 100.00 
Grand Total 

. --------------------------------



115 

from the Table that or the dirrerent types or rotations, the C-J 

rotation among the two-year rotations; the W-C-J rotat~on 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 alone are given in Tab1es-).9 and 3.10. 

These variations are cyclical in nature, the area under different 
.. , 

crops moving according to the proportion of area and the sequence 

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 variations in the 

rotated area under different crops are plotted in Graphs ).3, 

3.4 and ).5.- From Graph 3.3 it may be seen that the two-year 

rotations caused comparatively wider variations in the are'as of 

jowar and groundnut than in that of cotton. The area under 

cotton varied within a narrow range of 33 to 40 acres. It may 

be noted that in every alternate year the areas under the three 

crops came very close to one another, and in the next year, they 

moved widely apart with a high increase in the area of groundnut 

at the cost of both cotton and jowar. Another point to ~e noted 

is that the area under groundnut moved always on a higher level 

than that of cotton and jowar. 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 jowar. The area of groundnut, 



Table .3.9 
I • • 

: Area under Different Rotations· and Variat!ions in Areas ~der Diff t . . ' . eren Crops in Khirode (1960-61 to 1963-64) (Area in Acres) 

-------
Rotation 

-------
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 
J owar in 1960-61 

- - - - - - - - - - -
Total 

- - - - - - - - - - - - - - - - - - - - - - - - -No. 1960-61 1961-62- - - - - - - -. - - - -- - - - - - - - - - - - - - - - -
of --J-------G-------C-~-----B---------------------------___ 1962-63 1963-64 - - - - - - - -Plots J ----------------------------- Total _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ G C B J G C B -j------G------C------B--- area 

10 
18 

10 
9 

4 
3 

1 
1 

56 

18.4~ 
33.59 

25.87 
34.22 

6.00 
7.14 

3.25 

43.98 44.31 40.22 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --------------

18.44 - ' - 33.59 -
25.87 

34.22 

. 6.00 - 7.14 -
3.25 

3.25 3.25 -
- -,- -.- - - - - - - - -------

3.25 27.69 67.81 33.01 3.25 

18.44 - 18.44 
33.59 33.59 

34.22 
25.87 25.87 

34.22 

6.00 6.00 
7.1~ 7.14 

- 3.25 3.25 
3.25 3.25 

- - - - - - - - - - - - -- - - - - - - - - --- - -
43.98 44.31 40.22 27.69 67.81 33.01 3.25 

----------- --- ----

18.44 
33.59 

25.87 
34.22 

6.00 
7.14 

3.25 
·3.25 

131.76 . 
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-------------
Three-year rotation: 

\( - - - - - - - - - - - - - - - - ------------------------

. . 
Groundnut-Cotton-Jowar 
Groundnut in 1960-61 3 8.03 8.03 8.03 - - - 8.03 - - 8.03 

Cotton in 1960-61 6 - - 14.80 -, 14.80 - 14.80 - - - 14.80 14.80 

Jowar in 1960-61 5 12.06 -. 12.06 12.06 12.06 

Groundnut-Jowar-Cotton 
Groundnut in 1960-61 1 0.93 0.93 - 0.93 - 0.93 0.93 

Jowar in 1960-61 1 3.75 - - 3.75 - 3.75 3.75 - 3.75 

Cotton in 1960-61 3 8.60 8.60 8.60 8.60 8.60 

Groundnut-Cotton-Bajara 
Groundnut in 1960-61 1 1.20 .. - 1.20 1.20 1.20 1.20 

Cotton in 1960-61 1 - 1.20 .~ - 1.20 1.20 - 1.20 -' .1.20 

Bajara in 1960-61 1 1.20 - 1.20 1.20 1.20 1.20 

-------- - - - - - - - - - - -.. - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - --- - ..: 

- - - 1.20 15.73 21.86 12.98 1.20 16.63 19.75 14.19 1.20 15.81 10.16 24.60 1.20 51.77 

------- - - - - - --------- - - - - - - - -
Total 22 15.81 10.16 2lt..60 - - - - - - - - - - - --------

- ------- - - - - - - - - - - - - - - - - -- - - -
Grand Total 78 59.79 54.47 64.82 4.45 43.42 89.67 

--------- ---------------- -------------­. • 

.45.99 4.45 60.61 64.06 5lt..41 It..45 43.50 77.97 57.61 4.45 163.53 

-------------- - - - -- - - - - - - - - - - - - - - - - - - - --
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Table 3.10 : Area under Different Rotations and Variations in Areas under Different Crops in Vivare (1960-61 to 196}-64) (Area in Acres) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -- - - - - - - - -No. 1960-61 1961-62 1962-63 1963-64 Total Rotation of ------------------------- --------------------------- -------------------------- --------------------------Plots J G C W J G C W J G C W J G C W area 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -- - - - - - -
TWo-year rotation: 

Groundnut-J owar 
Groundnut in 1960-61 3 - 3.38 - 3.38 - - - 3.38 - - 3.38 3.38 
Jowar in 1960-61 2 2.78 2.78 2.78 - 2.78 2.78 

Groundnut-Cotton 
Groundnut in 1960-61 1 0.50 - 0.50 - - 0.50 - - 0.50 0.50 

Cotton-Jowar 
Cotton in 1960-61 12 15.31 - 15.31 - - 15.31 - 15.31 15.)1 
Jowar in 1960-61 7 8.54 - - - 8.54 - 8.54 - 8,54 8.54. 

Cotton-Wheat 
Cotton in 1960-61 1 - 2.68 - - - 2.68 2.68 - - 2.68 2'.68 
Wheat in 1960-61 At. - - 6.95 6.95 - - 6.95. 6.95 6.95 

Jowar-Wheat 
Jowar in 1960-61 - - ... 
Wheat in 1960-61 1 0.75 - 0.75 0.75 - - - 0.75 0.75 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - -- - - - - - - - -Total 31 12.07 3.88 17.99 6.95 18.69 2.78 15.99 - 3.43 12.07 3.88 17.99 6.95 18.69 2.78 15.99 3.43 40.89 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - -- - - - - - - - - - - - - - - -- - - - - - - --- -- -
Three-year rotation: 

Groundnut-Cotton-Jowar .. 
Cotton in 1960-61 3 4.36 - 4.36 - 4.36 4.36 : 4.36 

Wheat-Cotton-Jowar 
. Wheat in 1960-61 2 - 9.88 - - 9.88 - 9.88 - - - - 9.88 9.88 

Cotton in 1960-61 2 - - 4.28 4.28 4.26 - 4.28 ',4.28 
Jowar in 1960-61 1 2.90 2.90 - 2.90 - 2.90 2.90 

.' 
Cotton-Cotton-Jowar . 

Cotton in 1960-61 2 2.33 2.33 2.:33 - 2.33 _. . 2.33 - - -
Cotton in 1960-61 3 - 5.10 5.10 - . - 5.10 5.10 - . 5.10 
Jowar in 1960-61 4 6.58 - I 6.58 - 6.58 - 6.58 - 6.58 

------ - - - - - - - - -- - - - - - - - - - - - - - - - - -- - - - - - - -- -- - -- - - -- -- - - - --- - - - - - - - -- - - - - - - - -
( cont:i,nued) 
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Table 3.10:, (continued) 
,. - - - - - '. - ------ - -N~.- - - - - -1960-61- - - ~. - -

of ----------------.------~---Rotation 
Plots J G CW 

------- - - - - - - - - - - - - - - - - - - - - -
Three-year rotation: 

(continued) 

Cotton-Cot ton-Wheat 
Cotton in 1960-61 

- - - - - - - -
Total 

1 1.18 

- - - - - -- - - - - - - - - - -
18 

---------------------------- ----- -------- - - - - -
1961-62 , 1962-63 1963-64 Total --------------------------- .-------------------------

J G C w J G C w J G C w • area -----.--.----.--------------
------------------- --------------

- 1.18 1.18 - 1.18 1.18 

------ ---------
36.61 

- - - - - - - - - - - - - - - - - - - - - ----------------- -------.-. ---- -- ------------- ---
Four-year rotation: 

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

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

2 

2 
2 
3 

1 
12.75 -

2.91 - -
10.38 ~ 

10.41 
, 

10.41 -- -- 6:25 
, , 

- 2.91 

- 10.38 -12.75 - -- 6.25 - -
---------- - ----

2.91 - 2.91 , -

- 10.41 - -12.75 
6.25 - 6.25 

-10.4.1 
12.75 -

-
10.38 

-

2.91 

10.38 
10.41 
12.75 
,6.25 

- - --- - - - - - - - - - - - - -- - - - - - - - - -- - - - - - - --------- -----------
23.70 ~.25 10.41 Total 10 12.75 - I 

19.54 12.75 10.38 21.91 10.41 23.16 10.38 42.70 

-- - - - - - - - - - - - - -- - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - --------- - - - - -------------.--

Grand Total 59 34.30 3.88 58.94 23~08 42.84 2.78 54.32 20.26 34.66 8.24 55.66 21.64 37.33 2.78 56.40 23.69 140 •. 20 

, '. 

- - - -- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -- - - - - - - - - - -- -- - - - - - -- - - - - - - -- - - - - - - - - -".--

,/ 



i 
i 
i 
I 

I 
l. 

r . 

\I) 
W 
D: 
U 
« 

119 

eo·O 

. 20·0 ................. -.. -----~~~'-c--f-....,-'-;~~?t~=:::~g 
...... ,--. 

:----"-+~--L.:+++±j~t_?h-:j 

T 
i 

............ -.. , 

... 
~ 
Sl , , 

_ 0 ,;. ••• _ ••••• 1.- _____ . __ _ 

.. /I) 

i I IS : ·-1-·-··, ..•. -~ -,'--r---c--
.., I 19' 

, ~ :1; '!? 
__ ~_,~_ ... .L _ 



... . 
I 

.... '. , 

i. 
I 

t 
I 

! ,. 
! 
: 
I 
t·-··-·· 
i 
l.. 
i 

I 

: .. -- r 

·10-0 

1 -

120 

·········--···--·····r------' . . : :. i::::~:::,::~~~;~~~r~~:~:~~~:~~~~=~~r~~~F: .::;;:::: 
F\ :.: ... :··-:--·T':!</r::,J'~:t:~=-+:t:;: ,:::t::;, 

J 

T :,:: J, .. J .... : ... ~_l_ i·-~· - .~: -t· It:: 
tl __ .:._.~-... ;-- - L-'-~-'--i+M1: ' ; I.' il-' i : 1:-

.. ! I .n' , '19 .-... ··:_··1..1,·_·-_·_---1·--·--'1'----'-'-I ~. ~ •••• - •• 0 ' ., 
I ,\II L_' I : ~ ,. :, \ : ~ "I : " I : i -

.. ..t. '_~~. 



t·· 

i 

t­
I 
i ,. 
! 
i 
i 

I , 
r' 
I 
I 
l _. , 

til 
W 
~ 
U 
< 

·70-0 

·50-0 

.; -.0-0 

, 
___ --1. 

.•...... _-_._----. \ 
! , 

\ 

121 

.:- ...•... -'-.--.. "-..........;..--~.:-....;c__'_'_:~~r'~~:.;.;.,.:r_:~r=::o=~t_:_::::f . . 

. · ... ···'7 .... ----.------~- ---: --. -I\-:......:.-.,...;.;+:.....,;;...:.+-~=b=?="~"+=~+~==t 

I 

.. J 



122 

therefore, shot up when by rotation, the areas of cotton and 

jowar taken in the preceding year came under it. When the area 

of groundnut fell. the areas under each of the other two crops 

increased, but not to the same extent as the groundnut area 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 jowar was almost constant during all 

the four years (see Graph 3.4). In the year 1963-64, the three 

year cycle of the crop-rotations 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 oat 

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 groundnut; 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 areas of the three crops were largely due to the two-year 

rotations as these commanded 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 between the three crops was most even. In the 

second year (1961-62), however, -they went widely apart, the area 
under groundnut rising high at the cost of both jowar and cotton. 

The.rise in the area of 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 agaiD largely due to the two­

year rotations. ID the fourth year ,(1963-6~), the areas of 
, . 

gro~ndnut and cottOD increased by pushing down the area of jowar. 

The rise in the area of groundnut was mainly due to the two-year 

rotations. In the ease 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 ~t 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 Khirode, and hence are not 

depicted iD 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 

af the heavy black-soil in the village, groundnut had an insigni­

ficant area under it. It can be seen from the table 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 

C-J was more common'with the sample cultivators and commanded 

the largest area (58.)4 per cent of the total) Qnder it. The 
. 

variations in the areas of the two crops were partly 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 OD a higher level. In 

the case of the three-year rotations also cotton and jowar 

claimed larger areas. Cotton moved always on a higher plane 

than jowar. This was because it was included in all the types 

of the three-year rotations, some of them having cotton even for 

two continuous years. Similar was the case with the area under 

different crops taken according to the four-year rotations. As 

cotton was repeatedly taken 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 ).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.)2 aores in 1961-62 and 58.94 

. 1960 61 This was because cotton was included acres in the year -. 

in most of the rotation types 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 for 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 and 42.g4 acres in 1961-62. Jowar was 

included in eight of the eleven rotation types. However, 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 relationship 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 propor1;ions 

of rise and fall in the areas of the two crops, however, were 

different. . The areas under the other two crops--wheat and 

groundnat--were minor and the varietions in them were also not 

wide. 

3.). Variations in the Total and the Rotated 
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. 

from Graphs ).1 and 3.5 of Khirodej and 3.2 and 

This is evident 

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. 
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in the Irrigated Villpges 

127 

The crop-pattern followed by the sample cultivators in the 

two irrigated villages is given in Tables 3.11 and ).12. It can 

be seen from these tables that the total net cropped area in both 

~he villages varied from year to year. In Waghode, it varied 

from 297.68 acres in 1963-64 to 332.30 acres in 1960-61; and in 

Rozode, from 244.75 acres in 1962-63 to 259.82 acres in 1961-62. 

In Tables 3.13 to 3.16 the crop-patterns followed on the irrigated 

and the dry lands in each village 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 villages, the Variations in the total net cropped area of 

the sample cultivators in the irrigated villages also, were due 

to leasing-in and leasing-out and purchase and sale of land in 

the four years. In Tables 3.17 and 3.18 is given the extent of 

such area cultivated by the sample cultiv~tors in each village. 

The information about the crops grown on this area during all 

the four years could Dot be gathered for obvious reasons. For 

convenience, therefore, we consider only the total net cropped 

area which was with the sample cultivators for all the four years. 

A major exception to this, however, was of the area 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) .. 

- - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -
Crop 

1960-61 1961-62 1962-63 ·1963-64 
---.---------. -.------------ -------------- -------------
Area Percen­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area 

Area Perc en­
in tage to 
acres total 

area 

Area Pe.rcen­
in tage to 
acres total 

area - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - --
Jowar 
Cotton 
Groundnut 
'Nawati' banana 
'Junar' ·banana 
Wheat 
Paddy 
Mug 
Udid 
Gram 
Chillies 
Sugarcane 
Oranges 
Lemons 
Lucerne 

101.27 
84.71 
22.68 
49.75 
28.31 
21.02 
1.50 

---
0.68 
3.13 

15.75 
.3.00 
0.50 

.30.48 
25.49 
6.8.3 

14.97 
8.52 
6 • .3.3 
0.45 

--
0.20 
0.94 
4.74 
0.90 
0.15 

75.65 
86.81 
18.67 
42.4.3 
49.75 
10.28 

2.80 
0.8.3 

-
-
4.6.3 

15.75 
3.00 
0.50 

24.22 
27.78 
5.98 

1.3 .58 
15.92 

3.29 
0.90 
0.27 

-
0.42 

-
1.48 
5.04 
0.96 
0.16 

72 • .31 
106.92 

20 • .3.3 
.37 • .31 
41.2.3 
20.4.3 
2.47 

-

5 • .38 
15.75 
3.00 
0.50 

21.74 
.32.14 
6.11 

11.22 
12.40 
6.14 
0.74 -
-
1.62 
4.74 
0.90 
0.15 

59.29 
112.29 
16.81 
40.07 
.36 • .31 
8.76 
1.25 
2.86 

-
0.25 
.3.45 

. 2.25 
15.75 
.3.00 
0.50 

19.58 
.37.09 

5.55 
1.3.2.3 
11.99 

2.89 
0.41 
0.94 

-
0.08 
1.14 
0.74 
5.20 
0.99 
0.17 

- - - - - - - - - - - - - - - -- - -- - - - - - - - - - - - - - - - - - -- - - -- -
~;:1 gross cropped .3.32 • .30 100.00 .312.40 100.00 332.62 100.00 302.84 100.00 

- - - - - - - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - - - - - - - - -
Total double 
cropped area -- - - - - - - - - - - - - - - - - - -Total net cropped 
area .3.32.30 100.00 

2.1) 0.69 5.75 1.7.3 

- - - - -- - - - - - - - - - - - - - - - - - - -
.310.27 100.00 326.87 100.00 297.68 100.00 

------------- - - - - - ----------------------- ---



Table ).12 : Cropping Pattern Followed by the Selected Cultivators in Rozode in the 
Four-Year Period (1960-61 to 196)-64) , 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Crop 

1960-61 1961-62 1962-63 1963-64 
-------------. -------------- -------------- -------------Area Percen­
in tage to 
acres total 

area 

Area Percen­
in tage to 
aeres total 

area 

Area Pereen­
in tage to 
acres total 

area 

Area Perc en­
in tage to 
acres total 

area - - - - - -- - - - - - - - - -- - -- - - - - - - - - - - - - - - - - - - - - - - - -
Jowar 
Cotton 
Groundnut 
tNawati t banana 
t Junar t 'banana 
Wheat 
Maiz,e 
Bajara 
Paddy 
Mug 
Udid 
Chillies 
Brinjal 

96.04 
41.70 
49.55 
32.16 
24.65 
12.55 

2.95 
0.98 
0.35 
0.85 
7.98 
0.60 
0.15 

);.50 
15.42 
18.32 
11.89 

9.11 
4.64 
1.09 
0.36 
0.13 
0.31 
2.95 
0.22 
0.06 

- - - - - - - - - - - - - - - -- -

71.5) 
30.27 
80.24 
25.8) 
)2.16 
14.91 

4.93 
4.48 
0.10 
5.96 ---

26.46 
11.19 
29.68 
9.55 

11.89 
5.51 
1.82 
1.66 
0.04 
2.20 

---

76.10 
)2.0) 
72.95 
25.45 
29.77 
11.01 

2.26 
0.48 
0.48 
2.71 
2.48 
0.50 
0.50 

29.6) 
12.48 
28.41 
9.91 

11.60 
4.29 
0.89 
0.19 
0.19 
1.06 
0.97 
0.19 
0.19 

--------

7).4) 
56.90 
61.55 
2).69 
25.45 
2.98 
2.15 

--
2.18 
0.95 

--

29.46 
22.83 
24.69 
9.50 

10.21 
1.20 
0.86 

--
0.87 
0.)8 
- ' 

-------Total gross 
cropped area 270.51 100.00 270.41 100.00 256.74 100.00 249.28 100.00 
--------------------------------------------
Total double 
cropped area 12.55 10.59 11.99 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Total net cropped 
area 
---------

257.96 100.00 
--.------

259.82 100.00 244.75 100.00 
- - -. - - - -- - - -.- - - - - - -

4.1) 1.68 
----.--

245.15 100.00 
---------

.,' .. 



Table 3.13 : Cropping Pattern on the Irrigab1e Land .in Waghode (1960-61 to 1963-64) . 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Crop 

- - - - - - - - -
. Jowar 
Cotton 
Groundnut 
tNawati t banana 
t.Junar t ·banana 
Wheat 
Paddy 
Mug 
Udid 
Gram 
Chillies 
Sugarcane 
Oranges 
Lemons 
Lucerne 

- - - - - - - - -
Total gross 
cropped area 

1960-61 1961-62 1962-63 1963-64 
.------------- -----.-------- ----------.--- -------------
Area Percen­
in tage to 
acres total 

area 

Area 
in 
~cres 

Percen­
tage to 
total 
area 

Area 
in 
acres 

Percen­
tage to 
total 
area 

Area Pereen­
in tage to 
acres .total 

area 
------.--------------------- ----
76.85 
62.39 
16.68 
49.75 
28.31 
13.74 
1.50 

-0.68 
3.13 

15.75 
3.00 
0.50 

28.23 
22.91 
6.13 

18.27 
10.40 

5.05 
0.55 

-0.25 
1.15 
5.78 
1.10 
0.18 

48.04 
64.79 
8.28 

42.43 
49.75 
10.28 

2.80 
0.83 

1.30 -
4.63 

15.75 
3.00 
0.50 

19.03 
25.68 
3.28 

16.81 
19.71 
4.07 
1.11 
0.33 -0.52 

1.83 
6.24 
1.19 
0.20 

40.88 
82.08 
13.80 
37.31 
41.23 
20.43 

2.47 

4.27 
5.50 -
5.38 

15.75 
3.00 
0.50 

15.00 
30.11 

5.06 
13.69 
15.12 
7.49 
0.91 -
1.57 
2.02 

1.97 
5.78 
1.10 
0.18 

46.24 
85.73 
13.18 
40.07 
36.31 
6.39 
1.25 
2.86 

0.25 
3.45 
2.25 

15.75 
3.00 
0.50 

17.98 
33.33 

5.112 
15.58 
14.12 

2.48 
0.49 
1.11 

0.10 
1.34 
0.87 
6.12 
1.17 
0.19 

---- - ----~------------ - -- ---- --.-
272.28 100.00 252.38 100.00 272.60 100.00 257.23 100.00 

- - - - - - - - - - - - - - - -------------.-- .---- -----_ ... 
Total double 
cropped area - -- - - - - -- - - - - --

2.13 0.85 

- - - --- - - - - - -Total net cropped 
area 272.28 100.00 250.25 100.00 
- - - - - ... - - - - - - - - - - - - - - - - - - --

5.16 2.05 

- - - - - - - - - - ~ - - - - - -
266.85 100.00 252.07 100.00 

- - - - -- - - - - - - - - -- -



Table 3.14 : Cropping Pattern on the Dry Land in Waghode (1960-61 to 1963-64) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Crop 

1960-61 1961-62 1962-63 1963-64 
-------------- ------------.- .------------- .-----------.-
Area Percen­
in tage to 
acres tot~l 

area 

Area Percen­
in tage to 
acres total 

area 

Area Perc en­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

Jowar 24.4.2 40.68 27.61 46.00 31.4) 52.)6 13.05 28.61 

Cotton 22.32 :37 .19 22.02 36.69 24.84 41.)9 28.9) 6).43 

Groundnut 6.00 10.00 10.39 17.31 ).75 6.25 ).63 7.96 ~ 

Wheat 7.28 12.13 - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .-

Total net cropped 60.02 100.00 60.02 100.00 60.02 100.00 45.61 100.00 area 

- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - --



Table 3.15 : Cropping Pattern on the Irrigable Land in Rozode 
1963-64) 

. (1960-61 to 

- - -- - - - - -
Crop 

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

--------------- -------------- -------------- -------------
Area 
in 
acres 

Percen­
tage to 
total 
area 

Area Percen­
in tage to 
acres total 

area 

Area 
in 
acres 

Percen­
tage to 
total 
area 

Area Perc en­
in tage to 
acres total 

area 
--------------------------------------------
Jowar 
Cotton 
Groundnut 
'Nawati' banana 
fJunar'banana 
Wheat 
Maize 
Bajara 
Paddy 
Mug 
Udid 
Chillies 
Brinjal 
-------
Total gross 
cropped area 

31.87 
26.50 
1.67 

32.16 
24.65 
12.55 

2.95 
0.98 
0~35 

0.85 
7.98 
0.60 
0.15 

------

22.25 
18.50 
1.17 

22.45 
17.21 

8.76 
2.06 
0.68 
0.24 
0.59 
5.57 
0.42 
0.10 

18.81 
27.12 
8.86 

25.83 
32.16 
14.91 

4.93 
4.48 
0.10 
5.96 

-
-

------­. 

13.14 
18.95 
6.19 

18.04 
22.47 
10.41 

3.44 
3.13 
0.07 
4.16 

---

15.80 
20.74 
19.34 
25.45 
29.77 
12.84 

2.28 

0.48 
2.71 
2.48 
0.50 
0.50 

11.89 
15.61 
14.55 
19.15 
22.39 
9.66 
1.72 

-
0.36 
2.04 
1.87 
0.38 
0.38 

17.67 
44.65 
5.71 

23.69 
25.45 

4.13 

--
3.18 
0.95 

--

14.09 
35.59 
4.55 

18.89 
20.29 
3.29 

---
2.54 
0.76 

-
------------------

143.26 100.00 143.16 100.00 132.89 100.00 125.43 100.00 

- - - - - - - - - - - - - - - - - - - --- - - - - - -- - - - - -- - - - -- - - --Total double 
cropped area 
- - - - - - - - -Total net cropped 
area - - - - - - - - -

12.55 9.60 10.59 7.99 11.99 9.92 4.13 3.40 
- - - - - - - - - - -- - - - - -- - - - - - -- - - - - - - - - --

130.71 100.00 132.57 100.00 120.90 100.00 121.30 100.00 
- - - - - - - - - - - - - - - - - - - - - - - - - - --



Table ).16 : Cropping Pattern on the Dry Land in Rozode (1960.61 to 1963-64) 

- - - - - - - - - - - - - - - - - - - - - - - - -------------- ~ 

1960.61 1961-62 1962-63 1963-64 .. -.------------ ----.--------- -------------- -------------. 
Crop Area Percen- Area Percen- Area Perc en- 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 64.17 50.43 52.72 41.43 58.47 47.21 55.76 45.02 

Cotton 11.72 9.21 3.15 2.48 11.29 9.12 12.25 9.89 

Groundnut 51.36 40.36 71.38 56.09 53.61 43.29 55.84 45.09 

Bajara - 0.48 0.39 

- - - - - ----.- - -- - - - - - - - - - - - - - - ----.-- - - - - - --
Total net cropped 127.25 100.00 127.25 100.00 123.85 100.;00 12).85 100.00 area 

- - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - --
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Table 3.17 : 

- - - - - - - - - - - - -- - - - - -- - - - - - - - - - -Area in Acres -- -
----------------~-------------------- -- - - - - - - - - 1960-61 1961-62 1962-63 1963-64 - - - - --- - - - -- - - - --- -

Total net cropped area 

Of which: 
Leased-in 

Bought 

Leased-out 

Sold 

332.30 310.27 326.87 297.66 

2.00 

- - -- -
-

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

- - - - - - - - - - - - -
Total area leased-out 
specifically for banana 
cultivation 

292.90 260.45 283.98 295.68 

- - - - -- - - --- - - - - -- -

- -- - - - - - - - - -- - - - - - - - - -- - - - - - -- -
Total area under CUltivation 
ot the same cultivators tor 354.24 354.24 354.24 354.24 
all the four years 

- - - - - - - - - - - -- - - - - - - - -.- - - - - - - --- - -
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 (1960-61 to 196~~64) 

- - - ------ - - -

- - - - - - - - - ------
Total net cropped area 

Of which: 
Leased-in 

Bought 

Leased-out 

Sold 

- - - -- - - - - - - -- - -
Area in Acres - - -

257.96 259.82 244.75 245.15 

15.24 19.62 

-

13.19 

13.58 

16.50 

-

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

226.22 223.70 

- - - - - - - - - - - - - - - - - - - - -- - -
Total area leased-out speci­
fically for banana cultivation 21.73 24.25 

212.63 

- - - - - - - - -
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 banana, therefore, had to be considered 

in the total net cropped area as it was leased-out for a specific 

crop (banana) and for a definite period after which it was 

available to the cultivators for their own cultivation. In 

Waghode, such areas under banana 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 so as to erri ve at the grand total af 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 cultivators for all 

the four years was 354.24 acres in Waghode and 247.95 acres in 

Rozode. 

The aggregate crop patterns followed by the sample culti­

vators on the total net cropped areas in both the villages, ~re 

presented in Tables 3.19 and 3.20. In both the villages, banana, 

jowar, COttOIl and groWldnut, were the four major crops. The 

year to ye ar variations of the areas under these ~crQPs are shown 

in Graphs 3.7 and 3.g. 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' banana and 

groundnut. The rise in the area under cotton was mainly 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. '!'he 

'Nawati' banana crop lost a major portion of its area to the 

other crops. The rise in the area of cotton was comparatively 

high in this year. In 1963-64, the areas under cotton and 

'Nawati' banana increased mainly at the cost of jowar and ground­

nut. Jowar 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 area under 'Nawati' banana" 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~(1960-61 to 1963-64) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
Crop 

1960-61 1961-62 1962-63 1963-64 
.------------- -------------~ -------------- .------------
Area Percen­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area 

Area Perc en­
in . tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area - - - - - - - - -- - - ... - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
Jowar 
Cotton 
Groundnut 
t Nawati t banana 
t·Junart ·banana 
Wheat 
Paddy 
Mug 
Udid 
Gram 
Chillies 
Sugarcane 
Oranges 
Lemons 
Lucerne 

85.87 
77.70 
18.73 
87.92 
38.44 
21.02 
1.50 

-0.68 
3.13 

15.75 
3.00 
0.50 

24.24 
21.93 
5.29 

24.83 
10.85 

5.93 
0.42 -
0.19 
0.88 
4.45 
0.85 
0.14 

62.04 
82.86 
15.42 
70.04 
87.92 
9.28 
2.80 
0.83 -1.30 -4.63 

15.75 
3.00 
0.50 

17.41 
23.25 
4.33 

19.65 
24.68 
2.60 
0.79 
0.23 -
0.36 

1.30 
4.42 
0.84 
0.14 

0.50 
5.25 
-5.38 

15.75 
3.00 
0.50 

18.71 
27.36 

5.65 
16.31 
19.46 
3.38 
0.69 

0.14 
1.46 

1.49 
4.38 
0.83 
0.14 

54.69 
107.38 
12.31 
83.33 
58.71 
8.76 
1.25 
2.86 -0.25 
3.45 
2.25 

15.75 
3.00 
0.50 

15.43 
30.30 
3.47 

23.51 
~iL6.56 

2.47 
0.35 
0.81 -0.07 
0.97 
0.63 
4.44 
0.85 
0.14 

- - - - - - - - - - - - - - - - - - - - - - -- - - - -- - - - - - - - - - - - - - --Total gross 
cropped area 354.24 100.00 356.37 100.00 359.99 100.00 354.49 100.00 
--------------------------------------------Total double 
cropped area -
-------------- ------

2.13 0.60 5.75 1.62 0.25 0.07 

--------. -----------Total net cropped 
area 354.24 100.00 354.24 100.00 354.24 100.00 
------------ - - - - - - - - - - - - - ." - - - - - - -- - - - - - - - -



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) 

- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Crop 

1960-61 1961-62 1962-63 1963-64 
-------.------ -------------- -------------- --------------Area Percen­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area - - - - - - - - - - - -. - - -- - - - - - - - - - - - - - - - -- - - -- -- - - - .-
Jowar 
Cotton 
Groundnut 
'Nawati' banana 
'J unar 'banana 
Wheat 
Maize 
Bajara 
Paddy 
Mug 
Udid 
Chillies 
Brinjal 

88.:31 
40.30 
44.76 
30.79 
30.43 
12.55 

2.95 
0.98 
0.35 
0.85 
7.98 
0.10 
0.15 

33.90 
15.47 
17.18 
11.82 
11.68 

4.82 
1.13 
0.38 
0.13 
0.33 
3.06 
0.04 
0.06 

63.25 
26.64 
72.02 
41.46 
30.79 
14.39 

4.93 

-

24.46 
10.30 
27.85 
16.04 
11.91 

5.57 
1.91 

0.04 
1.92 

-

76.10 
31.44 
58.32 
31.20 
41.46 
9.36 
1.25 
0.48 
0.48 
1.86 
2.48 
0.50 
0.50 

29.79 
12.31 
22.83 
12.21 
16.23 

3.66 
0.49 
0.19 
0.19 
0.73 
0.97 
0.20 
0.20 

69.67 
49.75 
61.14 
30.86 
31.20 

2.98 
2.15 

-

27.76 
19.83 
24.37 
12 • .)0 
12.44 
1.19 
0.86 

--

--- - - - - - - - -- - - - - - - - - - - - - - - - -Total gross 
cropped area - - - - - - - - - -Total double 
cropped area 
- - - - - -- - --Total net 'cropped 
area - - -- -- - - -~-

260.50 100.00 258.54 100.00 255.43 100.00 250.88 100.00 

- - -- - - - - - - - - - - - - - - - - - - - - - - - - -- - - ---
12.55 5.06 10.59 4.27 1.18 

----.----.--- . ,~ -.' - - - - .. ~ - -------------
247.95 100.00 247.95 100.00 247.95 100.00 247.95 100.00 

- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -
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area under 'Junar' banana in the second year, as banana is a 

crop of two-years' duration. 

In Rozode, the yearly variations in the areas of the major 

crops are more interesting (see Graph 3.g). It can be seen that 

there is a clear-eut division of the graph into two parts. The 

areas under j owar and groundnut moved om. a higher plane; while 

the areas under cGtton, and 'Nawati t ~d Munar' banana, moved 

on a lower plane. This was largely because of the dry land owned 

and cultivated by the sample cultivators in the neighbouring 

villages. It was reported that the cultivators mainly grew jowar 

and groundnut on such lands. The graph clearly shows that there 

was an inverse type of relationship between jowar and groundnut, 

on the one hand; and between cottom. and 'Nawati' banana, on the 

other. Thus, whenever there was a rise in the area 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 crops, suggest that the crop-rotations playa 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--about 213 
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acres or above a6 per cent of the total. Of this, the area 

which was under the accepted rotations for all the four years 

was 174.23 acres in Waghode, and 165.62 acres in Bozode. On the 

remaining portion ofOthe area, the accepted rotations were not 

continuously practised for all the four years. The deviations 

from the rotations occurred on it. Here, only 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 total 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 
o • 

both the villages. three kinds of major rotations--two, three and 

four-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, having an area of about 37.06 acres or 21.27 

per cent of the total. The two-year rotations claimed compara­

tively a minor area--15.49 acres or a.a9 per cent. On the remain­

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 half of the 

total rotated area (see Table 3.22). Next to these were the 

three-year rotations, claiming 5a.14 acres or 35.10 per cent of 

the total. The four-year 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) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------# 

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

area - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -------
Two-year rotations 

Cotton-Jowar 

Groundnut-Jowar 

7 

2 

- - - - - - - -- - - - - - - - - - - - - - - - - - - - - -
Total 9 

11.16 

4.:33 

72.05 

27.95 

- - - - - - - - - -
15.49 8.89 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Three-year rotation: 

, Nawati' banana-'Junar' banana-Cotton 

, Nawati' banana-'Junar' banana-Jowar 

, Nawati' banana-'Junar' banane-Groundnut 

Groundnut-Cotton-Jowar 

Wheat-Cotton-Jower 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 

- - - - - - - - - - - - - - - - - - - -

22 

13 

1 

1 

1 

- - - -
.38 

57.66 60.64 

25.63 26.96 

.3.00 .3.16 

1.50 1.58 

7.28 7.66 

- - - - - - - - - -
95.07 54.57 

(continued) 



Table 3.21 : (continued) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Rotation 

No.of 
Plots 

Area in 
acres 

------
Percentage 
to total 
area - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Four-year rotation: 
'Nawati' banana-' Junar' banana-Cotton-Jowar 3 5.58 15.06 
'Nawati' banana-'Junar' banana-Cotton-Groundnut 1 2.55 6.88 
'Nawati' banana-' Junar' banana-Wheat-Jowar n 1 6.50 17.54 
'Nawati' banana-' Junar' banana-Cot ton-Cotton 2 12.68 34.21 
Cotton-Cotton-Cotton-J6war 2 9.75 26.31 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - -
Total 9 37.06 21.27 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Dual rotation: . 
'Nawati' banana-'Junar' banana-Jowar Or 

Cotton-Jowar 
'Nawati' banana-' Junar' banana-Cotton Or 

Cotton-Jowar 
'Nawati' banana-'Junar' banana-Cotton Or 
- Groundnut-Cotton 
'Nawati' banana-'Junar' banana-Jowar Or 

Groundnut-Jowar 
'Nawati' banana-'Junar' banana-Cotton Or 
- Groundnut-Cotton-Jowar 

- - - - - - - - - - - - - - - --- -
Total 

------

- - - - - - - - - - - - - - - - - - - - - - -
Grand Total 

- - - - - - - - - - - - - - - - - - - - - - - - - -

1 

4 

3 

2 

4 

14 

70 

1.63 6.13 

5.44 20.44 

9.10 34.20 

1.35 5.07 

9.09 34.16 

- - - - - - - - - -
26.61 15.27 

- - - - - - - - - - -
174.23 100.00 

- - - - - - - - -
~ 
~ 
~ 



Table 3.22 : The Area which was under the Rotations in Rozode for the Entire Period of 
Four Years (1960-61 to 1963-64) 

- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - ------
Rotation 

No. of Area in Percentage 
Plots acres to total 

area - - - - - - - - - - - - - - - - -. - - - - - - - - - - - - - - - - - - -
Two-year rotation: 

Groundnut-Jowar 
Groundnut-Cotton 
Cotton-J owar 
Wheat-Jowar 

29 
2 
1 
J 

73.69 
3.91 
3.15 
2.80 

------ - - - - - - - - -- - - - - - - - - - - - - - - - - - - -
Total 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
Three-year rotation: 

'Nawati' banana-' Junar' banana-Cotton 
'Nawati' banana-.' Junar' banana-J owar 
'Nawatl' banana-'Junar' banana-Groundnut 
'Nawati' banana- t Junar f banana-Wheat 
'Nawati' banana-'Junar' banana-Maize 
Groundnut-Cotton~Jowar' 

- - - - - - - - - - - - - - - - - - - - - - - - -
Total 

35 

17 
11 

3 
1 
1 
1 

34 

83.55 

- - - -

28.51 
19.20 
3.42 
1.03 
4.48 
1.50 

- - -- - - -
58.14 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

88.20 
4.68 
3.77 
3.35 

- - - - -
50.45 

- - - - -

49.04 
33.02 

5.88 
1.77 
7.71 
2.58 

- - - - -
35.10 

(continued) 



Table 3.22 : (continued) 

- - - - -.- - - - - - - - - - - - - - - - -
Rotation 

No. of 
Plots 

- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - -
Four-year rotation: 

'Nawati' banana-' Junar' banana-Jowar-Cotton 
'Nawati' banana-' Junar' banana-Cotton-Jowar 
'Nawati' banana- "Junar' banana-Cot ton-Wheat 
'Nawati' banana-' Junar' banana-Maize-Cotton 

2 

2 

3 
1 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
Dual 'rotation: 

'Nawati' banana-' Junar' banana-Cotton Or 
Cotton-Jowar 

'Nawati' banana-'Junar' banana-Jowar Or 
Cotton-Jowar 

'Nawati' banana-'Junar' banana-Jowar Or 
Groundnut-Jowar 

'Nawati' banana-' Junar' banana-Cotton Or 
Wheat-Jowar 

- - - ~ - - - - -
Total 

8 

:2 

2 

2 

1 

7 

Area in 
acres 

3.08 
1.73 
7.03 
2.15 

13.99 

Percentage 
to total 
area 

22.02 
12.37 
50.24 
15.37 

- - - - - - - - - - -

36.51 

2.93 

26.46 

0.75 7.5; 

9.94 6.00 
- - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - -

Grand Total 84 165.62 100.00 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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area (13.99 acres or g.45 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 lands. Because of the inadequate water supply, they them­

selves could not grow the heavily irrigated crops like banana. 

Such cultivators, 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 banana 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. Thas, in the case of such 

cultiVators, there was a dualism as regards the acceptance of 

crop-rotations. Whenever the supply of water was available they 

followed the rotation with banana, if not, they continued with 

tke 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 area of all the types 

of rotations (57.66 acres or 60.64 per cent). The three-year 

rotation of NB-JB-J was second in rank, having 25.63 acres or 

26.96 per cent of the total three-year rotated area. The area 
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under the other rotations of two; three and four-years, was 

comparatively very small. The two-year rotation of G-J and the 

three-year rotations of G-C-J and W-C-J were mainly practised 

on the dry land. In Rozode, the two-year rotation of G-J was 

the most dominant 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). In 

the other kinds of rotations 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 

caltivators. The two-year rotations of G-J, 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 separately. 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 area 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 

separately in Graphs 3.9 to 3.14. The combined effect of these 

rotations are also shown separately for the total irrigated and 

the dry land 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. 



Table 3.23 : Irrigab1e Areas under Different Rotations and Variations in Areas under Different Crops in Waghode (1960-61 to 196j-64) (Area in Acres) 

-- - - -- - - - - - - - - - - - - - - - - - - ----------- - - - - - - - - - - - - -- - -:- - -------------- --------
Rotation 

No. of 
Plots 

1960-61 
-.--------------------------------------
NB JB C J G W 

1961-62 
-----------------------------------.----
NB JB C J G w - -- -- - - - - - - - - - - - - - - - - - - - - ~ -- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -- - - - - -

Two-year rotation: 

Cotton-J ower 
Cotton in 1960-61 
Jower in 1960-61 
--------
Total 

----------
Three-year rotation: 

- -

'Nawati' banana- f Junar' banana-Cotton 
'Nawati' banana iri 1960-61 
~Junar' ·banana in 1960-61 
Cotton·in 1960-61 

'Nawati' banana-' Junar' banana-Jowar 
'Nawati' banana in 1960-61 
~Junar' .banana in 1960-61 
Jowar in 1960-61 

'Nawati' banana-' Junar' banana-Groundnut 
'Nawati' banana in 1960-61 

-.--------
Total 

2 
2 

- - - - - -
4 - - - - --

9 
4 
9 

7 
5 
1 

1 

36 

- - 1.50 -- - - - - - - - - - -
1.50 - - - - - - - - - - - - -

20.22 -- 9.28 - - 28.16 

13.70 -- 8.98 

3.00 

- - - -36.92 18.26 28.16 

5.25 
- - -
5.25 

- - -

-

2.95 

2.95 

- 1.50 
5.25 -

-
------.--- ---- ---- - ---. -- -- 5.25 1.50 ------- - - - -- - - - - - - - -- - - - - - - - - - .-

- - - 20.22 -- - 9.28 -- 28.16 - -
- - 13.70 - -- 8.98 - 2.95 

- - 3.00 - -
- -- ------- - - --- - - - - - --- - - - -- 31.11 36.92 ----------------- - - - - - - - - - - - - -- - --- - - - - - - - - - - - - - - - - - - -- - - - - - - - -----------

Four-year rotation: 

'Nawati' banana-'Junar' banana-Cotton-Jowar 
Cotton in 1960-61· 
Jowar in 1960-61 

'Nawati' banana-'Junar' banana-Cotton-Groundnut 
Groundnut in 1960~61 

'Nawati' banana-'Junar' banana-Wheat-Jowar 
'Nawati' banana in 1960-61 

- - ------------ ----------

2 
1 

1 

1 

- - - - -

-

6.50 

1.20 - - 1.20 

2.55 -

- - 6.50 - -
- -- -- - - - - - - - - - -

(continued) 
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Table 3.2) : (continued) 

- - ------ - - - - - - - - ---------------- ---- - - - -
1960-61 1961-62 

Rotation 
No.of 
Plots ---------------------------------------- ----------------------------------------NB JB C J G W NB JB C J G -- ------ -------- - - - - - - - - - - - - - - - - - - - - -

Four-year rotation :(continued) 
'Nawati' banana-'Junar' banan~-Cotton-Cotton 

'Nawati' banana in 1960-61 
Cotton in 1960-61 

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

- - - - - - - - - - - - - - - -
Total 

-------
Dual rotation: 
'Nawati' banana-'Junar' banana-Jowar or 
Cotton-Jowar 

Cotton in 1960-61 
'Nawati' banana-'Junar' banana-Cotton Or 
Cotton-Jowar 

Cotton in 1960-61 
Jowar in 1960-61 

'Nawati' banana-' Junar' banana-Cotton Or 
Groundnut-Cotton. 

'Nawati' banana in 1960-61 
Cotton in 1960-61 
Groundnut in.1960-6l 

'Nawati' banana-'Junar' banana-Jowar Or 
Groundnut-J owar . 

Groundnut in 1960-61 
Jowar in 1960-61 

'Nawati' banana-' Junar' banana-Cotton Or 
Groundnut-Cotton-Jowar 

Jowar in 1960-61 
Groundnut in 1960-61 

1 
1 

2 

6.)5 -

9 12.85 
--------

1 

2 
2 

1 
1 
1 

1 
1 

2 
2 

-

4.50 

-
--

- 6.)) 

-
10.71 

1.6) 

- .3.0) 

- 2.30 

-
- -

-- - - - - - - - - - - - - - - -- - - - -- - - - - - - - -' 

- - 6 • .35 - - - 6 • .3.3 

9.75 - 9.75 
- - - - - - - - - - - - --- - - - - - -- - -- -10.95 2.55 - .3.75 12.85 16.08 4 • .38 
--------- --- -- ----- - - - - --- - - - - - -

- 1.6.3 

3.0.3 
2.41 - - 2.41 

- 4.50 - - 2.)0 
2.)0 - - 2.30 

-0.70 
0.65 0.65 - - -0.70 

5.46 -
- .3 .6) -

3.68 -- -
3.63 

w 

-
- - -

-

-
----- ----- ----------- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -- - -- - -

6.96 8.57 6.58 3.68 4.50 8.34 5.31 4.78 -------
------- - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - -- - - - - - -- - - - - - - - - - - - - -14 4.50-Total 

Total lrrigable area 6) ---------------------- -------------- --------5~.27 18.26 47.33 27.72 9.1) .38.54 54.27 38.95 20.17 4.78 

-------------- -------

- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - -
11.69 3.20 2.6) -Total dry area 7 -

Total area· 70 38.54 54.27 50.64 23.)7 7.41 -
------ ------------------- ----------- -------- --- ---- ------- ------- -------

• • 
(continued) 

-
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Table 3.23 : (continued) 

- -: - - - -
Rotation 

--------

Two-year rotation: 

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

------- -------
. Total 

-------

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

'Nawati' banana in 1960-61 
tJunar'banana in 1960-61 
Cotton.in 1960-61 

'Nawati' banana-'Junar' banana-Jowar 
'Nawati' banana in 1960-61 
'Junar' ·banana in 1960-61 
Jowar in 1960-61 

, Nawati' banana-'Junar' banana-Groundnut 
'Nawati' banana in 1960-61 

1962-63 
---------------------------------------

NB JB C J G w 
- - - -. -

,. 

.- 1.50 
5.25 -

---- ----------
1.50 5.25 • 

20.22 
9.28 -28.16 

13.70 
8.98 • .. 2.95 

- - 3.00 

1963-64 
----------------------------------------

NB JB C J G w 
---------- - ----

- 5.25 
-----------

20.22 
9.28 -- 28.16 

13.70 
8.98 - - 2.95 -

3.00 

Total 
area 

1.50 
5.25 

6.75 
- - -

20.22 
9.28 

28.16 

13.70 
8.98 
2.95 

. 3.00· 

- - - - - - - - - - - - --.------ --- ------------- -- --- - --- ---
18.26 31.11 20.22 13.70 3.00 36.92 18.26 28.16 2.95 86.29" -------

Total ---------
Four-year rotation: 
'Nawati' banana-'Junar' banana-Cotton-Jowar 

Cotton in 1960-61 
Jowar in 1960-61 

'Nawati' banana-' Junar' banana-Cotton-Groundnut 

Groundnut in 1960-61 
'Nawati' banana-' Junar' banana-Wheat-Jowar 

'Nawati' banana in 1960-61 
'Nawati t banana-' Junar' banana-Cotton-Cotton 

'Nawati t banana in 1960-61 
Cotton in 1960-61 

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

- - - - - - - - - - - - - - - - - -
Total 

------ ------
-
-

-'- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -- - - - - - - - - '-

4.38 - 4.38 4.38 
1.20 - - 1.20 1.20 

2.55 2.55 2.55 

6.50 6.50 - 6~50 

- 6.35 - 6.35 6.35 

6.33 - 6.33 - 6.33 

• 9.75 - • 9.75 9.75 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - 37.06 
10.71 3.75 16.10 - 6.50 10.71 19.85 6.50 

- - - - - - - - - -- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - (continued) 



Table 3.23 : (continued) 

- - -------- - - - - - - - - - - - - - - - - -----.-- - - - - - - - - - - - - -
.- Rotation 1962-(}3 

---------------------------------------
- - - - - - - - - - - - - - - - - - - - - - - - - - - NB JE C J G W. ----.- --------------
Dual rotation : 

- - - - - - --------
1963-64 - -.- - - - -

----------------NB . JB C------;------G-------W--
- - - - - - --- - - - - - -

Total. 
area 

- ... ---------
. 'Nawati' banana-'Junar' banana-Jowar Or 
.. Cotton-Jowar 

Cotton in 1960-61 
'Nawati' banana-'Junar' banana-Cotton Or 
Cotton-Jowar 

Cotton in 1960-61 
Jowar in 1960-61 

'Nawati' banana-'Junar' banana-Cotton Or 
Groundnut-Cotton. 

'Nawati' banana in 1960-61 
Cotton in 1960-61 
Groundnut in 1960-61 

'Nawati' banana-'Junar' banana-Jowar Or 
Groundnut-Jowar . 

Groundnut in 1960-61 
Jowar in 1960-61 

'Nawati' banana-'Junar' banana-Cotton Or 
Groundnut-Cotton-Jowar 

Jowar in 1960-61 
Groundnut in 1960-61 

- - ... - ------- --. Total - - - --

1.63 

-1.33 

_. 
-

-

- . 

- 3.03 -

-
-

4.50 
2.30 -

1.08 

-

0.70 

2 • .30 

0.65 

- .3.68 1.78. 
3.63 

- - -- -:- -----------
6.59 3~68 11.61 1.78 2.95 

-

-- - - -

0.65 
0.70 

1.63 

-

-

-
1.78 .3.68 -3.6.3 

----------
16 • .34 6.59 3.68 -

-
-

-

--

1.63 

0.65 
0.70 

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 

--------- ---- - - - - - - - - - - - - -. - -.-- - - - - - - - - - - - - - - - - - - -
Total dry area - 14.32 3.20 

------ ------------ - - - - - -------------- ----- ----------------
Total Area 53.26 35.56 62.85 12.65 2.63 7.28 174.23 

- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - .- - - - - - - - - - - - -- --- - - - ---------
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Table 3.24 : Dry Areas under Different Rotations and Variations in Areas under Different Crops in Waghode (1960-61 to 1963-64) (Area in Acres) 

- - - - - - -
Rotation· 

-------
No. 
of 

Plots 

- - - - - - - - - - - - - -1960-61 .. -------------------------
J C G 

------- ------ - - - - - - - - - - - - - - - - '- -
Two-year rotation: 

Cotton-J owar 
Jowar in 1960-61 

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

------ --------
Total 

-

3 4.41 

1 
1 2.63 

- - - - -
5 7.04 

------ - - - - - - - - - - - - - -
Three-year rotation: 

Groundnut-Cotton-Jowar 

Cotton in 1960-61 

Wheat-Cotton-Jowar 

Wheat in 1960-61 

1 

1 -

... 

• 

- 1.70 . 

-- - - - - -- -
1.70 

- - - - - - - - - - -

-. 

- - - - - - - - - - -'- - - -1961-62 
--~------------------------J C G w - -.- - - - - - - - - - ---

4.41 

1.70 
2.63 

-- - - - - - -
1.70 4.41 2.63 -

---------- .---

-

-
- - - -- - - - - - - - - - ------.----- - - - - - -

Total 2 1.50 - 7.28 -
- - - - - - - •. - ------------ - - -

------ -------- - - -

7.04 1.50 1.70 7.28 
Grand Total 7 

3.20 11.69 2.63 -

----------- --- ---- ----- ----
1962-63 1963-64 

------.------------------- ------------------.-------
J C G w J C G w 

- - - - -- - - - - - -- - - - --. - - - - --

4.41 

1.70 - 1.70 
2.63 - - 2.6,3 

- -. - -
Total 
area 

- -

". 1.70 
2.6,3 

- -- - - - - - - - - - - - - -- - - - - - - -- - - - - ..,' - - -
7.04 1.70 - 8.74 - - - - - - - -- - - - -- - - - - - -- - - - - - - - . - - - - .-

1.50 ',1.50 

-
- - - - - ------- ------- ------------

- 1.50 

- - - - - -------- - - - --------- ---------

- - - -- - - - - - - - - - - - -- -- -
--------- ------ ---------

------ - - - - - - - - - ------- ------ - - -
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Table 3.25 : Irrigab1e Areas under Different Rotations and Variations. in Areas under Different Crops in Rozode (1960-61 to 1963-64) (Area i~ Acres) .. 

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- _. - - ' 

Rotation 
No.of 
Plots 

1960-61 
-----------------------------------------------

NB JB w J C G M 

1961-62 
------------------------------------------------' . 

NB JB w J C G M - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Two-year rotation: 
Wheat-Jowar 

Wheat in 1960-61 
Jowar in 1960-61 

- - - -
Total 

Three-year rotation: 
'Nawati' banana-' J unar' banana-Cotton 

'Ns.wati' banana in 1960-61 
'.Junar'banana in 1960-61 
.Cotton "in 1960-61 

'Nawati' banana-' Junar' banana-Jowar 
'Nawati' banana in 1960-61 
'Junar'banana in" 1960-61 
Jowar in 1960-61 

'Nawati' banana-'Junar' banana-Groundnut 

'Nawati' banana in 1960-61 
'Junar'banana in 1960-61 
Groundnut in 1960-61 

'Nawati' banana-'Junar' banana-Wheat 

'Nawati' banana in 1960-61 
'Nawati' banana-' Junar' banana-Maize 

'Junar' banana in 1960-61 

- - - - - - - - - - - - - - - - - - -
Total - - - -- - -- -- - - - - - - - - - - - -

Four-year rotation: 

-

'Nawati' banana-' Junar' banana-Jowar-Cotton 
'Nawati' banana in 1960-61 
Jowar in 1960-61 

'Nawati' banana-' Junar' banana-Cotton-Jowar 
Jowar in 1960-61 

'Nawati' banana-' Junar' banana-Cotton-Wheat 

Wheat in 1960-61 

-

2 
1 

- - -
3 

7 
3 
7 

2 
5 
4 

1 
1 
1 

1 

1 

- - -
33 - - - -

1 
1 

2 

3 

------- ------------------

. , 

1.80 - 1.80 
1.00 1.00 -

- - - - -- - - - - - - - - -- - - - - - -- - - - - - - - - - -
1.80 1.00 - - 1.00 1.80 

---- ------------------- ---- -- ---

9.72 - 9.72 -
6.04 • 

6.04 - - .. . 
12.75 12.75 

2.43 2.43 
9.51 9.51 

7.26 7.26 

1.65 - - 1.65 
1.00 - 1.00 

0.77 0.77 

1.03 1.03 

4.48 
4.48 

- - - - - - - - -- - - - - - - - - - - - - - - --- - ------- - - - 14.83 9.51 6.04 1.00 4.48 20.78 7.26 12.75 0.77 14.83 21.03 - I - - - - - - -- - - - - - -- - ------ - - -- - --- - - - - - - - - - - - - -- - - - - - - - -

1.73 1.73 

-- - - - - - - - -- - - - - -------- ------ -------- ---
(continued) 



Tab1~ 3.25 : (c~ntinued) 

-- ------- -------------
,,' ': Rotation 

------------ --------
Four-year rotation: (continued) 
'Nawati' banana-'Juner' banana-Maize-Cotton 

- - - -
No.of 
Plots 

- - - -

Maize in 1960-61 1 

------ - - - - - - - - - - - --Total --------- ---------- ------

- -- - - - - .:-- - - - - - - - - - - - - - - - - -------- - - - - - - - - - --- ------1960-61 
-N-, ',B---, ---J-B-------w-------J------·-C-------G-------M--- 1961-62 ---------------------------- -_ _ ~B _ _!B W J - c------G------M--

--- ---------------- ---------- - - - --- ----
" , 

• ,-, l 2.15 --r-'---- - - -- - --------- - - -2.15 ,8.76 2.50 - - - - - -- - -- - - -2.31 - ... - ~' -- - - - - - ------ -------- - ' ------- ------ .~ Dual Rotation: - - - - - - - - I. 

'Nawati' banana-'Junar' banana-Cotton Or 
Cotton-Jowar 

Cotton in 1960-61 
Jowar in 1960-61 

'Nawati' banana-'Junar' banana-Jowar Or 
Cotton-Jowar 

'Junar' banana in 1960-61 
Jowar in 1960-61 

'Nawati' banana-'Junar' banana-Jowar Or 
Groundnut-Jowar . 

Jower in 1960-61 
'Nawati' banana-'Junar' banana-Cotton Or 
Wheat-J owar 

Jower in 1960-61 

1 
1 

1 
1 

2 

1 

-, 

," • 
-, 
I , -. ' 

',' . 

',' , , .. 

-
------ - - - - - - - -- - - - - - - - -"- - - - - -

Total 7 .. , . 1.45 
------- ---------------------.. 
Tot'sl Irrigab1e Area 51 

- 2.63 -- 1.00 - -
- -- 1.48 - -

2.63 

0.75 ' - 0.75 
---- -------- --- ------- 5.86 2.63 -------------- -------

-- - -- - - - -- - - - - - - ------ ------------------------- -----
Total Dry Area 33 - -
------ -------- ------------------ --- .-----
Total Area 

- 1.00 

-

- -- - . - - - ---- - - -- - -- - - - - - --- - -
1.0p 12.76 11.25 3.63 

--------
39.60 42.64 

, -

4.48 

- - j 

--- - ---------------

--- - - - - - - - - - - - - - - - - - - - - ----------- - - --- - -- - - - - - -- .- .. - - - -- -- -- -
(continued) 
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Table 3.25 : (continued) 
• 

- - - - ... 
Rotation 

- - -
Two-year rotatiln : 

Wheat-Jowar 
Wheat in 
Jowar in 

------
Total 

1960-61 
1960-61 

Three-year rotation : 

, Nawati ' banana-' Junar' 

- - - - - - - - - - - -

banana-Cotton 
, Nawati' banana iIi 1960-61 
'Junar' ,banana in 1960-61 
Cotton in 1960-61 

'Nawati' banana-'Junar' banana-Jowar 
, Nawati ' baIiana in 1960-61 
, Junar' banana in 1960-61 
Jowar in 1960-61 

'Nawati' banana-' Junar' banana-Groundnut 

'Nawati' banana in 1960-61 
'Junar' banana in 1960-61 
Groundnut in 1960-61 

, Nawati' banana-' Junar' banana-Wheat 

'Nawati' banana iIi 1960-61 
, Nawati ' banana-' Junar' banana-Maize 

'Junar' banana in '1960-61 

-------------
1962-63 

------~-----------------------------------------NB : JB . W J C G M 
-,..- -
) 
) , 

• .. ". 

. ; 
" 

- - - -- - - - - - - - - - - - - - -

1.80 
1.00 

- - - - -
1.80 1.00 

----------------------- --
1963-64 

-----------------------------------------------NB JB W J C G M 
----------------

1.80 
1.00 

"156 

- - ..;. 

Total 
area 

- - -- -1.00 1.80 2.80 . 
- -- - - --- - - ---------------------------- - - - .. 

<, 

-, 

9.72 9.72 - 9.72 
6.04 - 6.04 6.04 

12.75 12.75 12.75 

2.43 - 2,.43 2.43 
9.51 - ~.': - 9.51 

7.26 9.51 7.26 
, 7.26· .. 

1.65 1.65 1.65 , i 

1.00 1.00 1.00 , -
0.77 0.77 ... 0.77 

•• 

1.03 1.03 - 1'.03 

4.48 - 4.48 ,4.48 

- - - - - - - - ---- - -- - - - - - - - - - - - - ' 

- - - - - - - - - - - - - -- - - - - - - - - 56.64 - 1.65 14.83 21.03 7.26 12.75 0.77 - - - - - - - - - - - -
Total 

- - - -. - - - - - - - - - - - -
Four-year rotation • • 

, Nawati, banana-'Junar' banana-Jowar-Cotton 
, Nawati, banana iIi 1960-61 
Jo\tar in 1960-61 

, Nawati , banana-'Junar' banana-Cotton-Jowar 

Jowar in 1960-61 

21.03 20.78 1.03 
- - - - - - - - - - - - -

-
- 1.73 

- - - ---------- ---------- ------

2.43 9.72 - - - - - --- - - - - - - - - - - - ... -- - - - - -- - - - - - - - - - - - - - - -

2.50 --
- -

- - - --- ------ - - - - - - - - - --- - - - - - - - - -- -
( continued) 



Table 3.25 : (continued) 

- - - - - - - - - - - - - - -
1962-63 

~·Rotation ----------------NB JB W------j------C------Q------M-
- - - - ------ - - - - - - - - - - - -
Four-year rotation: (continued) 
'Nawati' banana-' Junar' banana-Cotton-Wheat 

Wheat in 1960-61 . 
'Nawati' banana-'Junar' banana-Maize-Cotton 

- - -------

7.03 -

Maize in 1960-61 2.15 -
------ ~ - - - - - - - - - - - - - - 2.73 Total 

------
8.76 

-------

-
-

----------- -

---.--- - - - - - - - - - - - -1963-64 _______________ Total 
NB. JB -W------j------C------G------M-- area 

---------

7.03 

2.15 - 2.15 
-------- - - - - - - - - - -11.26 13.99 

--------- - - - - - - - - ------------ ---------- --------------- -- -
Dual Rotation : 
'Nawati' banana-' Junar' banana-Cotton Or 
Cotton-Jowar 

Cotton in 1960-61 
Jowar in 1960-61 

'Nawati' banana-'Junar' banana-Jowar Or 
Cotton-Jowar 

'Junar' banana in 1960-61 
Jowar in 1960-61 

'Nawati' banana-'Junar' banana-Jowar Or 
Groundnut-Jowar . 

Jowar in 1960-61 
'Nawati' banana-' Junar' banana-Cotton Or 
Wbeat-Jowar 

2.63 -1.00 -
-

1.00 - 1.63 

0.75 

- -- 1.00 

1.45 -

1.63 1.00 

- -

2.63 

1.45 

-
0.75 

-

-

-

2.63 
1.00 

2.63 

0.75 
Jowar in 1960-61 - - - ------------------ ------ - - -

9.94 
Total 

-- - - - - - - - - - - - -- 3.11 1.45 2.00 3.38 - - - - - - - - - - - --- -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total Irrigab1e Area 25.76 32.92 2.83 9.04 11.17 1.65 

--------- - - - - - - - - - - - - - - - -
-

_ _ - ]i. - - - --------
-

3.11 2.00 ---- --- --- - --- -- --- ---- ------
17.94 25.76 1.00 10.51 27.39 0.77 83.37 

- - -- - - - -- -------- -------

- 38.11 1.50 42.64 82.25 -Total Dry Area 

------ - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - -
Total Area 

25.76 32.92 2.83 47.77 18.23 38.11 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -- -

------------------- ---------
17.94 25.76 1.00 48.62 28.89 43.41 165.62 

---- ---------------------- - - - -
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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) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- ---- ------- ------- ---- ------
Rotation 

No. 
of 

Plots 

1960-61 
------------------

J G C 

1961-62 
-------------------J G C 

1962-63 
-------------------

J G C 

1963-64 
3 

----------------~ J G C 
Total 
area 

-------- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - --- - - -- - - - -

Two-year rotation: 

Groundnut-Jowar 

Groundnut in 1960-61 

Jowar in 1960-61 

Groundnut-Cotton 

Cotton in 1960-61 

Cotton~jowar 

Cotton in 1960-61 

15 - 34.96 

14 38.73 

2 

1 3.15 

34.96 

- 38.73 

.. \.,j 34.96 

38.73 

-

-
-

3.15 

34.96 

3.15 

-

-

34.96 

38.73 

- - - - - - - - - - - -----.-------------- ----- ----------------------------- ----

Total 32 38.73 34.96 7.06 

-------- - - - - - - - - - - - - - - - - - - - -

Three-year rotation: 

Groundnut-Cotton-Jowar 

Cotton in 1960-61 1 

• 

38.11 42.64 38.11 42.64 - 80.75 

----------------------------------------- - - - - -

1.50 1.50 1.50. 

- - - - - - - - - - ----------------- ------ ------ -------------------------------
'l'otal 1 - 1.50 1.50 - 1.50 - 1.50 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------------ ---- --- -------- --------- - - - - --

Grand Total 33 38.73 34.96 8.56 39.61 42.64 38.11 42.64 1.50 S2.25 

- - - - - - - - - - - - - - - - - - - - - - - - - - -' -, -------- - - - - ----------- - - - - - - - - - --------
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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 variations in the total areas of 'Nawati' and 'Junar' 

banana were largely influenced by the three-year rotations 

(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 ~d 

the dual rotations on the irrigated land had a similar trend a~ 

in the three-year rotations and accentuated the rise or fall in 

the total areas. Whenever the trend was not similar, their 

effect was overshadowed by that of the three-year rotations, 

which commanded a large 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 

the dual rotations as there was a fall in the area of I Nawati, 
" . 

banana according to these also. In the next year also (1962-63), 

the total area under 'Nawati' banana went down; but this fall 
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was entirely d~e to the three-year rotations. Otherwise, accord­

ing to the four-year and the dual rotations, there was a rise 

im. the area of 'Nawati' banana in this year. But this r.ise was 
- -

small 8.I'ld was surpassed by the fall in the area caused by the 

three-year rotations. In 1963-64, there was a rise in the total 

area under 'Nawati' banana. This was largely caused, once again, 
- . 

by the three-year rotations 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' banana but 

the fall was so small that it was lost in the aggregation (see 

Graphs 3.12 and 3.17). The area variations of the 'Junar' 

banana need not be explained separately as the area under 

'Hawati' banana in a year becomes the area under 'Jear' banana 

in the next year. 

The variations in the aggregate areas under cotton and 

jowar were affected more by the two and three-year rotations 

(C-J and W-C-J) followed om. the dry land. In the case of cotton,­

the total effect of all the rotations on the irrigated land 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 cotton, according to the total effect ot the rota­

tions on the irrigated land. But this tall was made good by the 

rise through boih the kinds ot rotations on the dry land and 

ultimately there was a slight rise in the aggregate area under 

cotton in this year. In the next year, 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 ye8l". In 1963-64, however, the total effects of the 

rotations followed on bota, 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 slightly 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 variatioDs in the area of jowar became more wide, on 

the 'aggregate level. 

In Rozode also, the variations in the aggregate areas 

under the 'Hawati' .and tJunart banana crops, were largely caused 

by the thr~e-year'rotat1ons (Ns-JB-C and NB-JB-J) practised on 

the irrigated land. The movements of the aggregate areas under 

'Hawati' and 'Junar' banana, were, therefore, similar to those 

of the three-year rotations. Similar was the case with the 

cotton crop which was generally rotated along with banana on 

the irrigated land. However, the rotations followed on the dry 

land accentuated the rise and fall of the area under cotton in 

some years. The areas under jowar and groundnut moved on a 

comparatively· higher plane than that of the other crops (see 

Graph 3.1a). This was largely because of the dry area, which 

was quite high in the ease of the sample cultivators in this 

village. The variations in the aggregate area QDder 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" 

. its aggregate area were largely due to the three-year rotation 

of NB-JB-J followed OD the irrigated land. Otherwise the area . , 
under jowar taken through the rotations followed on the dry land 

was almost constant for all the four years. 

3.6. Variations in the Tot81 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 ).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 were caused by the crop­

rotations themselves. 

Summary 

Of the total 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.. In 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 th~ £our years was also large in the dry and the irri­

gated villages. The accepted rotations themselves, therefore, 

were responsible to a large extent £or the yearly variations in 

the aggregate areas under di£ferent 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 dryas well as 

the irrigated villages, were largely caused by the rotations 

followed by the cultivators. The cUltivators in general decided 

upon the rotation-plan and adhered to it to the extent possible, 

in their annual cropping. Thus, in the dryas 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 76.4 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 advantages and the different types of crop­

rotations commonly practised in the dry and the irrigated 

villages. 

4.1. 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 Hopkins, E.S. and Leahey, A., Crop Rotations in the 
Prairie Province, Publication 761, Farmers' Bulletin 124, 
Dominion of Canada - Department of Agriculture, 1944, p. 1. 



171 

effect on the soil. A crop-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. l The well planned 

rotations, however, have good effects on the soil and provide 

many benefits, as will be elaborated later. Such bene£! ts do not 

accrue, if the same crop is grown continuously on the same land,. 

or when crops are grown in a haphazard manner without any definite 

order or plan of succession. 

The importance of crop-rotation is well recognized by the 

cultivators in the surveyed Villages, and for that matter by the 

cultivators in the whole country. 2 The experience of many 

gellerations 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 not grow well after others and some if 

followed successively prove beneficial to the succeeding crops. 

I:n the surveyed villages the crops which are advantageous to the 

succeeding one are known as "biwad" crops. In the other regions 

of Maharashtra, the term "biwad" is used for· rotation, conveying I 

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

1 Some of the agronomists consider even the ~ro~ng of a 
certain crop in alternation with fallow as rotat10n. . 

2 Aiyer, A.K.Y.N., Principles of Crop Husbandry in India, 
Bangalore Press, Bangalore 2, 1951, pp. 213-216. 

d "q., r & "as a better term 3 Kulkarni, K.S. has suggeste Y"' "biwad". Kulkarni, 
for rotation, in order toavoidconfus1on of 
K.S.,'3II''1otft' ~ Poona 4,1957, p. 88. 
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villages, however, it has a narrow connotatl."on " coverl.ng only 
the rotations in which the previous crop proves advantageous to 

the following one. All the leg~nous crops and the crops of 

short duration are generally recognized as "biwad" crops. To 

note 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 atter several years as in the case of garde~ crops or after 

many years as with orchards. Accordingly there can be two-year, 

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 countries. The fertility 

of soil, its tilth, drainage, rainfall, irrigation facilities 

and farming practices prevalent, are some of the important 

factors affecting the selection 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 restorative crops like 

groundnut, mug, udid or the other legumes. In a rotation the 

sequence of crops is of high importance and is largely determined 

by taking into consideration the root system, the requirements 

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

ameliorant erop such as groundnut is followed by a cash-crop 

like cotton, which is 

crop is followed by a 

also a deep rooted crop. 

shallow r~oted crop like 

The deep rooted 

jowar. Thus, the 

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

The advantages of a well planned rotation can be summarised 

in three broad headings: (1) enrichment of soil; (2) efficient 

utilization of plant food and the inputs given to 'different 

crops; and (3) control of plant diseases, weeds, erosion and 

risk conditions. We discuss below each of these advantages in 

some details. 

4.2.1. Enrichment of soil 

1. Through different types of crops taken in a rotation 

the supply or Qrganic matters in the soil is maintained or 

increased. When a single crop is grown continuously on the SameA 

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 soil. Organic matter 

loosens the soil and thereby promotes the development of a 

'cr~bt structure which makes the soil absorb and hold water 
. . 

more readily, thus reducing loss of valuable nutrients by leach-

ing and erosion. 2 Organic matter also favours the growth an~ 

development of beneficial types of bacteria in the soil and is 

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

drawn by the growing crops.) 

2. As pointed out earlier the legumes have an important 

1 Delorit, R J and Ahlgren, H.L., Crop Production -
Principles and P;a~tices, Prentice-Hall, Inc., New York, 1953. 
p. 569. 

2 ~, p. 569. 

3 ~. p. 569. 
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place in crop-rotation. They are important Rot only for the 

orgaDic 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 insufficient for 

their needs. 2 In a soil wherein the nitrogen content is low, 

the legumes are more effective in gathering nitrogen. 

3. Continuous growing of one crop may lead to the develop­

ment of certain organic toxic compounds resulting from improper 

decomposition of soil organic matter. Crop-rotation insures the 

normal decomposition processes and thus prevents the formation 

and accumulation of injurious substances in the soil. 

4.2.2. Efficient Use of Plant Food and Inputs 

1. Efficient use of plant tood 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 and others with roots crowding 

close below the base. Thus,different plants according to their 

root system absorb,; their food trom different layers of the soil. 

In a rotation system by alternating shallow rooting with deep 

1 ~, p. 569. 

2 Leighty, C. E., "Crop Rotation," Soil and Men, U.S.D.A. 
year book, 1938, p. 414. 
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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 nutrients 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, resulting 

from channels left after the roots decay, but leaves root 
.. 

residues at the deeper layers to help maintain the organic 

matter and plant food content of the soil. 

4. Well planned system of rotation makes practicable the 

application of manure 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 human and bullock­

labour is efficiently utilized and is well distributed over the 

h t re similar year. When only one crop or a number of them t a a 

1 ~, p. 411. 
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are grown, labour requirements are especially heavy at the time 

of sowiag and harvesting and relatively light for the remainder 

of the growiag period. In well planned rotations are included 

a variety of crops that do not have heavy labour requirements 

at one and tlle same time. Labour is thus distributed more uni­

formly throughout the growing period and the need for employing 

additional· labour is reduced. 

4.2.3. Crop-Rotation as a Control Measure 

1. Crop-rotatioas are also much valued 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 conth.uOlis cropping these pests live from 

year to year in the soil on the plant refuse. At 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 of tea reduced consi­

derably. The diseases or insects that depend on a particular 

crop or a group of crops, do not survive during the periods when 
1 resistant types are grown. 

2. Rotation of crops is the most effective means yet 

devised for keeping the land free trom weeds. No other method 

of weed control, mechanical, chemical or biological is so econo­

mical or so easily practised as a well arranged sequ~nce of 

tillage and croPPing.2 Bot all weeds caP be controlled by crop-

1 

2 

Leighty, G.E., Ope cit., p. 414. 

Leighty C E o~. cit., p. 417. , .. , ~ 
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rotation; but it is quite effective in checking and reducing 

the prevalence of many of them.l Crops which have trailing habit 

of growth, for example, groundnut, kill out the surface weeds by 

smothering them. 2 

). 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. 

~. The rotation practice reduces the risks and uncertain­

ties involved in crop production. At the time of SOwing, the 

cultivators are not sure that they will reap a bountiful crop. 

During some years certain crops fail while others produce good 

yields. Consequently the risk of tatal failure or of poor produc­

tion is usually greater with ODe 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 one 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 work for 

human as well as bullock-labour. 

As a result of all the advantages described above a 

1 Of about 1200 species of plants of weeds in U.S.A. less 
than )0 are sufficiently aggressive to be able to survire 
indefinitely on crop rotated land. Leighty, C.E., op.c t., 
p. 417. 
2 Mollison, J., Text Book on Indian Agriculture, Vol. I, 
Bombay, 1901, p. 44. 
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rotation of crops not omly tends to favour higher crop produc­

tion but also insures better crop quality than continuous cropp­

img. There are numerous cases on record to show the advantageous 

effects of rotating crops on yield and quality. The very fact 

that fertility of land is increased 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-rotation, 

the arrangement of the crop sequence has an important effect on 

the yields of certain crops.l The stubble and roots of certain 

plants and their breakdown are injurious 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 2 also for other elements. 

Some of the explanations) offered for the effects of 

eertain crops on the succeeding ones are: (1) the removal of 

large quantities of mineral elements tending to impoverish the 

soil; (2) the removal of large amounts of elements that are 

chemically basic with lesser amounts removed that are acidic, 

1 Odland, T.E. and Smith
J 

J .B., "The Effects of Certain 
Crops on Succeeding Crops," ournal of American.Society, 1933. 

2 Hughes, H.D. and Hension, E.R., Ope cit., p. 111. 

) ~, p. 112. 
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creating in this way a greater degree of soil acidity; (3) 

creation of large amounts of residues relatively high i~ carbo­

hydrates and low in nitrogen, the decomposition of Which by 

~icro-organisms are at the expense of soil nitrogen in this way 

decreasing the amount of nitrogen available to growing plants; 

(~) the excretion of organic toxins· from the roots or the 

decomposition of plant. residues which may have organic toxins in 

the soil 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 groundnut 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 C-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-G-J and G-J-C, can 

be formed. In these two rotations, the three crops iacluqed 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

year rotations. However, the four-year or longer rotations are 

1 World Seed Year, Maharashtra State, Department of Agri-
culture, Poona, 1961, p. 47. . 

• 
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rarely practised in the two dry villages. The most common 

rotations with the cultivators in these villages are the two 

and three-year rotations. In the following are discussed in 

brief each of the two and three-year rotations. 

4.).1. Two-Year Rotations 

Groundnut-Jowar:_ Both the crops included in this crop­

rotation are grown in kharif season. Of the two, groundnut is 

comparatively of a short duration of 100 to 120 days. It 18 

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 in 

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 Gramineae. Because of 

this basic difference, their root systems, habits of growth, 

food intake from soil and their effects on the succeeding crop, 

are different. Both the crops are shallow 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 six'een 

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 

1 Seshadri, C. R., Groundnut, The Indian Central Oilseeds 
Committee, Himayatnagar, Hyderabad 1 (Deccan), 1962, p. 31. 

2 ~, p. )2. 
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root. Its roots are more wiry and fibrous, and usually more 
, 1 

abundant. Most of its roots are confined to the upper layer of 

one ,and half feet of the soil, but are widely and thickly distri­

buted.
2 

The food nutrients required by the two crops are widely 

different. (See Table 4.1.) It is pOinted out that under the 

normal system of cultivation, groundnut removes relatively large 

amounts of phosphorus and nitrogen than jowar. The atter-effects 

of the two crops are also different. Groundnut being a leguminous 

crop, 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 Different Crops 

- - - ------- - - - - - --- --- - - - -- - -- -Yield Nutrients removed per acre 

Crop (mds. ---------------------------
per acre) N P K 

. (lbs.) 11£5.:,) __ (lb!.l_ -----------------------
J owar 12 46 16 77 
Bajara 
Wheat 
Maize 
Cotton (unginned) 
Groundnut (unshelled) 
Banana 

10 25 10 90 
2; 52 26 60 
30 102 42 93 

; 72 18 78 

21 
1400 

70 
333 • 

20 

84 
40 

867 

-------------------------- ------
Source. Yawalkar, K.S; et &1, Commercial Fertilizers in India 

• (Some Recommendations.for Efficient use),~~i-.13. 
Horticultural Publish1ng House, Nagpur, 19 , p 

and Pugh, B.M., Farm Science and Crop Production 
1 Dutt, C.P. 116 
in i t Allahabad, 1947, -po . • India, Kitab s an, 

2 Ibid, p. 116. 
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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 bacteria 

deposit about 80 lbs. of nitrogen per acre annually.l Jowar on 

the other hand, is considered as an exhausting crop as it 

impDverishes 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 available plant 
2 nutrients. It exhausts particularly the nitrogen available, 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 pronounced on 

the succeeding crop, it it is one ot the cereals.4 It i~ least 

noticeable with legumes5 and hence it is always beneficial to 

rotate jowar along with groundnut. 

This rotation is ot a simple torm wherein an exhausting 

crop is alternated with a restorative crop. It helps to maintain 

the tertility of soil at a higher level without any applicati~n 

of manure or fertilizers. This type of rotation, therefore, is 

largely practised by the small cultiVators, whose resources are 

1 Oswald, S., and Brown, B.E., "Soil Nitrogen," SOi: and Men, 
U.S.D.A. Year Book, 1938. . . 

2 Dutt, C.P. and Pugh, B.M., Ope cit., p. 117. 

3 ~, p. 117. 

It. ~, p. 117. 

5 ~, p. 117. 
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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 conclu­

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 yield 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 groundnut taken after cereals 

gives an increased yield up to 12 per cent over groundnut follow-
1 . 2 

ing groundnut. Similar results were reported by Badami also. 

The crop-rotation·experiments at Tindivanam have also pointed 

out that the cereals following groundnut record outstanding,and 

significant increase in yields of 43 to 124 per cent over 
. 3 

cereals grown continuously without any rotation. 

Continuous growing of both the crops year after year is 

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. 1;8-1;9. 

2 Badami, V.K., IIGroundnut in Mysore, II Jour. Mvsore Agri. 
Exp. Union, XI, pp. 113-119. -

3 Seshadri, C.R., Ope cit., p. 1;8. 



Table ~.2 : Per Acre Yield of the Crops Grown under Different Rotation Experiments at the Agricultural Research Station, Jalgaon 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - -- - - - - - - -
1948-49 1949-50 

Rotation --------------------------------- , 
----------------------------------

- -- - - - - - - - - - - - - -
Groundnut-Jowar 

Groundnut in 1949 
Jowar in 1949 

Groundnut-Cotton 
Groundnut 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 
J owar in 1949 
Cotton (m) in 1949 

Jowar (m)-Jowar 
Jowar (m) in 1949 
Jowar in 1949 

Jowar (m)-Jowar (m) 

Cotton (m)-Cotton 
Cotton (m) in 1949 
Cotton in 1949-

Cotton (m)-Cotton (m) 

G J 

846 -
- 1,789 

819 -- -
1,670 

779 

1,853 

870 -

- 1,694 .. 

J 
(m) 

-

-

-
- 1,717 

1,655 

2,026 

- - -
- - -

- - - - - - - - - - - ------- - - - - -

C 

--
-338 

-
---
-

--

-397 

-

C 
(m) 

G J J 
(m) - - - - - - - - - - - - - - - - - -

-- - 2,211 
784 - --

- -- 916 

493 - 1,252 

- -
463 - 1,262 

820 

- - 1,715 --
472 869 -
- 1,282 -1,365 

- - - 1,450 

491 - - --
528 - - -

- - - - - - - - - - - - - - - -

C 

-
705 -

-

-

-
466 

C 
(m) 

--

575 

532 -

-772 -

-
430 

523 

1950-51 
------------------------------------

G J J 
(m) 

-C C 
(m) 

- - - - - - - - - - - - - -- - ----

845 - - -- 1,534 - -
813 - -706 

1,129 

- 1,353 
804 - --

- -626 

- 405 
953 -

1,082 - --
- 1,143 

1,OM 

- - 1,154 -
-- - - 616 

- - - 617 

------- - - -------- --- -
(continued) 
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'l'ab1e 4.2 • • (continued) 

-----­. ------ - - - - - - - - -- - - - - - - - - - - - - -- -.- - - - ~ - - - - - - - --------------Average yield per - a~r; - - - - -
Rotation 

-------- -- -
Groundnat-Jower 

Groundnut in 1949 
Jowar in 1949 

Groundnut-Cotton 
Groundnut in 1949 
Cotton in 1949 

Cotton-dower 
Cotton in 1949 
Jower in 1949 

--

Groundnut-Cotton-Jower 
Groundnut in 1949 
Cotton (m) in 1949 
Jower -in 194.9 

Groundnut-Jowar-Cotton 
Groundnut in 1949 
dowar in 194.9 
Cotton (m) in 1949 

Jower (m)-Jowar 
Jowar (m) in 194.9 
Jowar in 194.9 

Jowar (m)-Jowar (m) 

Cotton (m)-Cotton 
Cotton (m) in 1949 
&otton in 1949 

Cotton(m)-Cotton(m) 

1951-52 
-------------------------------.-

G J J C C 

- - -
661 

350 -

361 -
- 346 - -
395 --- 434 

378 - -462 - -

-
-
• -

- -

(m) (m) 

--

-
--

--

549 

575 

-
-

470 -

-

--
-
-
--

312 -
-

--
--
-247 

523 -
-285 

--
-
-278 

276 

1952-53 
------------- ---G J - J------C------C---

(m) (m) 
--------~-----------------------------G J J C C 

em) em) - - ---- - - - - - - - -- -- - - -- --
703 -1,156 -- --- 706 1,470 -
891 - - 760 - -- - 726 -

- - - 4.27 - 1,111 - - 427 
1,157 -
- - 600 774. 1,246 - - 549 

1,)29 
1,071 - -- -

--- -465 
806 1,247 480 - -• 

• 
960 - - - -

- - - 1,089 1,152 -• 
996 -

1,064 - - - - 1,254 -
• - 603 - 461 470 
• - 513 

-• - 553 - - - 499 

- - - - - -- - ------ - - - - ---- ---- --------- -- -- - - - - - - - - - -- - - - - - - - -- - ---
Source: National Index of Agricultural Field Experiments, Vol. 8, Part I, Maharashtra, 1948-53; Indian Council of Agricultural Research, 

New Delhi, 1962, pp. 842.847. 

- - - - - - - - - - -
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in the United States have conclusively proved the harmful effect 

of continuous cropping with groundnut.1 The results of a conti­

nuous cropping trial of groundnut, conducted in Georgia Plain 

Experiment Station, are presented in Table 4.). These results 

evidently show that with all the fertilizer treatments there is . 
a progressive decline in yields with each successive crop of 

groundnut. The yields of jowar also go down progressively, when 

it is repeated year after year. 

Table 4.) : Yield of Successive Crops of Groundnut Grown with 
and without Fertilizers • Georgia Coastal Experiment 
Station (1946) 

- - - - - - - - -- -- - - - - - - - -- - - -- - - - - - - -
Treatment 

Yield of unshelled nuts per acre in pounds 
--------------------------------------------
1940 1941 1942 1943 1944-- - - - - - - - - - - - - - - - - - - - - -

No fertilizer 

0.8·lt 

) .0. 8 

) • 8 • 0 

) • S - g 

-- -------

1,407 

1,645 

1,744 

1,62lt 

1,701 

1,259 

1,585 

1,647 

1,410 

1,603 

- - --.- - - - -

804 

1,169 

1,)03 

1,01) 

1,272 

66) 

1,088 

1,125 

910 

1,150 

4SS 

1,037 

1,106 

531 

1,075 

- --- -- - - - - - - - -
Source: Seshadri, C.R., Ope cit., p. 155. 

The data regarding financial aspect of the rotations, 

experimented at the Jalgaon Research Station, are not available. 

However, at the Tindivanam Station, it was found that the rota­

tion of groundnut-cholam (jowar) "is capable of gi ring the 

1 Ibid, p. 155. 
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maximum returns to the farmer" at the wage rates and the prices 

prevailing in the experiment period.l 

Groundnut-Cotton:- Both the crops included in this rota­

tion are kharif crops. Groundnut, as pointed·out earlier, is a 

short duration crop. Cotton, on the other hand, is a crop of 

long duration. It is sown by the end of June and harvested in 

January and February of the following calendar year. The two 

crops in the rotation come from two different plant families, 

groundnut, from Leguminosae and cotton from Malvaccae or Mellow' 

family.2 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.) The tap root goes three to four feet deep in the 

soil. 4 The laterals, 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.S 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 different 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 

1 Ibid, p. lS6. 

2 Dutt, C.P. and Pugh, B.M., op. ci t., p. 67. 

3 ~, p. 94. 

4 Ibid, p. 95. 

5 Sethi, B.L. et al, Ope cit., p. 97. 
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particularly in the case of nitrogen (Table 4.1). Looking to 

the large amount of natrients removed by cotton, it is considered 

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 Ibs. of phosphoras and 78 Ibs. of potassium. Because of such 

a high requirement ot food nutrients, eotton crop is usually 

supplied with farmyard manure. Of the two crops, groundnut is 

not manured, particttiarly 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 

the cost of pod development;l and thus the crop gives a consi­

derably low yield. The general practice in the villages, is, 

therefore, to manure cotton and to grow groundnut after it. 

In this type ot rotation also, a restorative crop (groundnut) 

is alternated with an exhausting crop (cotton). The exhausting 

crop is generally manured. 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 generally 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 etc. to meet their food and fodder needs. It is reported 

by the villagers that this rotation is c9mmonly followed on the 

medium-black soil, where both the crops--groundnut and cotton--

can be grown satisfactorily. 

1 Seshadri, C.R., Ope cit., p. 141. 
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The beneficial effects of growing the two crops in rotation 

have been pointed out by the ~otation 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-cottoD per acre (Table 4.2). The average yield of 

cotton, grown continuously on the same land, with or without 

manure, varies between 461 and 499 lbs •• of seed cotton per acre. 

Similarly, at the aesearch 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 4.4). The increase in the yield of 

cotton grown according to this rotation i8 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, 

JalgaoD, 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 groumdnut taken after cotton (760 lbs. 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 crop-rotation 

experiments at the Research Station, Akola, reveal that with 

1 
crop 
Vol. 

Mahta, D.N. and Janoria, D.L., "Groundnut as a.rotation 
with cotton," Indian Journal of Agricultural Sc~ence, 
III (1933), ,.·919. 
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Table 4.4 : Per Acre Yield of the Crops Grown under Different Rotation Experiments (1923-24 to 1930-31) at the Government Experimental Farm, Ako1a (in 1bs.) 

--- - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - -- - - - --- - - - --- - - - -- - - - - -- - - - - - - - - - - - -- - - --
1923-24 1924-25 1925-26 1926-27 1927-28 

Rotation -------------------- -------------------- ---.---------------- -------------------- ------------.-----.---
G C J G C J G C J G C J G C J' 

------- - - - - - - - - - - - - - - - - -- - - - - - - - -.- - - - - - - - - - - --- - - - - - - - - - -- - - - -- -- - - - -- -- - --
Groundnut-Cotton 

Cotton in 1923-24 

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 

- - - - - - - - - - - -

- 318 

-
-
-
- -

-

-

1,590 -
- 374 -
- - 554 - -
- - 254 -
- - -

- -

- -
- - -

506 - 1,000 - - 758 

1,910 - 390 - - 1,258 

- 1,566 1,190 - 900 

190 - 228 - 554 

336 - 372 -
410 ' - 422 2,340 

438 - 323 - 1,680 

- - - --- - - - -- - - - - - - - - - - --- - - ~ - - - - - -
(continued) 
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Table ~.~ : (continued) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - -- - - -- - - -- - - -- - -- - - - - - - - - - - - -1929-29 1929-30 1930-31 Average yield per acre 
Rotation ---------------------- ----------------------- ---------------------- -.----------------------. 

G C J .G C J G C J G C J - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - -- - - - - - - - - - - - - - - -- - - - - - - - - -- - - - -
Greundnut-Cotton 

Cotton in 1923-24 2,300 - - 1,002 1,372 - - 1,566 755 

Cotton-Jowar 

Cotton in 192~-25 - 420 - 1,546 - 31g 376 1,571 

Groundnut-Cotton-Jowar 

Cotton in 1924-25 - - 1,30g 1,59g 756 - 1,394 737 1,437 . 

Cotton-Cotton 

Cotton in 1923-24 252 - ~32 - ~lg - 321 -
Cotton-Cotton-Jowar 

e:Otton in 1925-26 - 370 - - g06 - - 1,446 - ~71 1,442 

Cotton-Cotton-Groundnut 

Cotton in 1925-26 902 - 430 1,706 - - 2,023 5g5 

Cotton-Cotton-Jowar-Groundnut 

Cotton in 1925-26 1,950 - - - 1,220 - - 614- - 1,950 649 1,680 

- - - - - - - - - -- -- - - - - -- - - - - - - - - - - - - -- -- - - - - - - - - - - - - - .'. - - - - - - - - - - - - - - - - - - - - -- -- -
Source: Mehta, D.N. and Janoria, D.L., "Groundnut as a Rotation Crop with Cotton," Indian Journal of Agricultural Science, Vo1.III, 1933, pp.924-9

2
5. 
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continuous growing of cotton, there is a 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, Ako1a, way back in 1923-24 to 

1930-31. The results of these experiments are available in 

published form. 2 Such a study pertaining to recent period, is 

not available for any of the Research Stations in the Maharashtra 

State. In the National Index of Agricultural Field Experiments 

in Mabarashtra State, only the average yields of different 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 Akola, 

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 increased ' 

simultaneously since then. From the study at Akola, it has been 

concluded that the rotation of 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 

1 Ibid, p. 920. 

2 !!!!, pp. 920-923. 

3 National Index of A~ricultural Field Experiments, Vol. 8, 
Part I _ Maharashtra (194 -53); I.e.A.R., New Delhi, 1962, 
pp. 842.847. 
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largely 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 included in this rotation 

are the kharif season crops of long duration. 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 year. 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. J 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 ~.l.) 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 

cultivation of the two crops may not be continued for long without 

any application of manure, as it causes serious depletion in the 
~ 

fertility of soil and thereby in the yield of both the crops. Of. 

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 m811uring is 

likely to have an adverse effect on its yield. The cultivators 

1 Manta, D.N. and Janoria, D.L., op.cit., p. 921. 



reported that manuring generally causes more 

in jowar at the cost of grain development. l 
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vegetative growth 

This type of rotation is mostly practised on the deep-black 

soil. On such soils, groundnut cannot 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 

making its harvesting extremely difficult. 2 Of the three major 

dry crops, therefore, only cotton and jowar can be grown on such 

soil and hence the predominance of this rotation on it. 

The crop-rotation experiments carried out at the Research 

Station, Jalgaon, point out that this rotation is comparatively 

less beneficial than the other two-year rotation of G-C and 

G-J. 
---.. It has been shown that the average yield of cotton taken 

under tliis rotation is far less (427 Ibs. of seed cotton per 

acre) than that of cotton grown after groundnut (589 Ibs. of 

seed cotton per acre). Similarly the average yield of jO\,/ar, 

cultivated under this rotation is very low (1,111 Ibs. per acre) 

than that of jowar grown after groundnut Cl,470-lbs .. per acre). 

It is important to note that yields of both cotton and jowar 
-

taken under this rotation are even lower than the average yields 

of the same two crops grown repeatedly year after year (see 

. Table 4.2). The crop-rotation experiments at the Research 

1 Similar observation is reported by the Mission which 
visited British African Territories. Report of the S?rghum 
MiSSion to Certain British African Territories, Colon1al 
Advisory Council of Agriculture, Animal Health a~d Forestry; 
Publication No.2; His Majesty's Stationery Serv1ce, London, 
1951, p. 95. 

2· Seshadri, C.R., op.cit., p. 132. 
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Station, Akola, have also revealed that the average yield ot 

cotton grown according to this rotation is tar lower than the 

yield of cotton taken under any other rotations (see Table 4.4). 

From the old 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. l 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 these crops, their habits of 

growth, food nutrients required by them and their atter-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 atter groundnut is regarded as the 

most beneficial~ This is firstly because, in such sequence the 

cotton crop usually 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 •. 

I Mahta, D.N. and Jsnoris, D.L., op.cit., p. 921. 
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It is reported by the cultivators that this rotation is 

mostly followed on the medium-black soil, where all the three 

crops 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 can 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 included ~n ~t., 

The rotation experiments at the Research Station, Akola, also 

have proved the same.~ It is pointed out that, this rotation 1s 

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. l 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 taken repeatedly year 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 and G-C. The average yields of cotton and jowar 

rotated according to this rotation are, however, lower than those 

of cotton and jowar grown Wlder the rotations of G-C and G-J 

respectively (see Table 4.2). 

The study of the financial aspects made at the Research 

1 Ibid, p. 921. 
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revealed that this rotation is the most 

~t has been pointed out that "with a compara­
\ 

tively low cost of "production this rotation offers the largest " 

gross profit per ac~e." 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, cotton is grown 

after jow&r, 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 manurial inputs. It is reported by the cultivators 

that because of the depressing effect of jowar, the cotton growp 

after it gives lower yield. The cotton crop, as it is taken ~ 

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 pOinted out 

that in such an order, the residuals of manure applied to cotton, 

encourages more of vegetative growth in the groundnut vines at . 

the cost of pod development. The sequence between groundnut and 

jowar alone is regarded benefiCial. The jowar crop as it is 

taken after a leguminous crop like groundnut, gives better 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 

1 ~, p. 921. 
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the sequence of the three crops in it, is not advantageous. 

The crop-rotation experiments at the Research Station, 

Jalgaon, have shown that the crops grown according to this rota­

tion do not give highyield--particularly cotton and jowar. 

(See Table 4.2.) The· average· yield of cotton is lower than the 

yield of the manured cotton grown continuously year after year. 

The same 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 with those of the 

previous one, one finds that·the previous type of rotatioB gives 

better results. (See Table 4.2.) Both the cash-crops grown 

according to the previous rotation give higher yields. 

From the financial point of view also, this rotation is 

not as profitable as the previous one. 

4.4. Crop-Rotations in the Irrigated Villages 

In the two irrigated villages, banana is grown as the 

major irrigated crop, in addition to the dry crops like jowar, 

groundnut and cotton. In these villages banana is the main crop 

around which the major rotations are formed. Banana is largely 

rotated along with any of the three dry crops. The rotations in 

these irrigated villages, therefore, are of a peculiar type 

under which ·an irrigated crop is alternated with.dry crop/so The 

cultivators reported that this practice of mixed rotations is 

consciously followed in order to avoid the problems of water­

logging. After taking banana, which is heavily irrigated, they 

prefer to put their lands under dry crops tor a year or two. The 

rotations of the irrigated crops alone, such as Banana-Sugarcane , 

Banana-Paddy etc. are very rare. 
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From the four major crops--banana, jowar, groundnut and 

cotton--taken in these villages, three types of three-year 

rotations--NB-JB-C; NB-JB-J; and NB-JB-G, are formed. These are 

the three basic rotations, whick, 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 villages 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 crop-rotations (56.8 per 

cent in Waghode and 56.4 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 rotations J NB-JB-C 

and NB-JB-J, which were most commonly practised on the irrigated 

land in the two villages •. 

4.4.1. Three-Year Rotations 

Banana-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 

ODe and a half years. Comparatively, cotton is of a lesser dura­

tion occupying the land for nine months or half the period 

required for banana. In both the irrigated villages, banana is 

grown as a plant-crop. Its ratooning is never practised. The 

crop is planted in June dd is harvested in October and November 

of the following year. 
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The botanical and other details about cotton are presented 

earlier. As for banana grown in these two villages, it is of 

"Dwarf Cavendish" or Basarai variety. Banana belongs to the 

t~ly Musaceae ~hich is a member of the order Scitamineae.l The 
2 banana plant is a giant herb. 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 roots.3 They mostly spring from the upper parts 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 favourable 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 

4.1, the crop removes the highest amount of all the three major 

nutrients from soil. 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., Ope 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 working on the 'Dwarf Cavendish' banana in 
Queensland found that a healthy corm bore 2-300 roots. Quoted 
by Simmonds, N.W., Ope cit., p. 4. 

4 Simmonds, N.W., Ope cit., p. 4. 

5 Ibid, p. 4. 
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applied to it. It is regarded as a good rotation crop, as the 

residuals of manttre applied to it prove beneficial to the 

sueceeding crop. As pointed out earlier, the banana crop requires 

heavy irrigation. The average rate of irrigation is about three 

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 a 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 ot the Research Centres in 

the Maharashtra State. This is largely because except in the 

Jalgaon region, banana is taken as a perennial crop in other 

parts of .the Maharashtra State. In the other States also, 

banana is grown as a perennial crop.l 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 Savada in the Jalgaon 

region is started very recently2 and hence there too, the crop­

rotation experiments about banana are not yet undertaken •. Thus, 

there is DO scientific. study available about the crop-rotations 

ot banana. 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., Ope cit., p. 191. 

2- The Banana Research Station at Savada, Ja1gaon district, 
is established in 1960-61. 
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impressions reported 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-b~ack land. This is evident from the 

data as well. The data clearly reveal that in both the villages 

a large proportion of the total irrigable land, both of medium 

and deep-black soil, was reported under this single rotation.' 

In Waghode, about 27.) 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 11.96 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 cotton along with banana on their irrigable lands, because 

of three main reasons: (1) By growing cotton in rotation with 

banana, the cultivators can maximise their income as both of 

these are cash-crops and give high returns than any of the other 

crops grown in the two villages. 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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taken 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 ease with jowar and groundnut. The 

cultivators reported that because of the residual effects of the 

heavy doses of manure applied to banana, more of vegetative 

growth takes place in the ease of both jowar and groundnut and 

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 

cultivatars reported that the residual of the heavy doses of 

manure applied to banana, causes more of vegetative growth in 

jowar 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, some af the smaller 
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cultivators who do not have additional land to grow jowar to 

meet their food requirements, take jowar after 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 proves beneficial to the succeeding crop 

of banana. They pointed out that jowar crop is a very gOO~ 

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 villa&es, this 

rotati~n is largely practised on the medium-black land on which 

the vegetative growth in jowar plants can be comparatively less. 

It is generally not preferred on the deep-black soil. This can 

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 land, 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 
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under this rotation. In liozode, the respective proportion was 

still 10w--4.7 per cent of the total deep-black land having 

~rrigation. 

The cultivators reported that from the financial 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 

three 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';'year 

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 wita the medium-black soil 

alone. Of the two rotations, NB-JB-C is preferred by a large 

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. 

However, 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 cultivator's 

size of holding, and his other resources and requirements 

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. An attempt 

is made in this chapter to break away this complex and bring out 

the basic factors responsible for the acceptance of different 

rotations. 

5.1. Cultivato~ 

The chief factor in the agricultural production is always 

the cUltivator himself. His importance in agriculture can 

hardly be exaggerated. "The soil represents wealth, that is 
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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.nl As Thorold Rogers puts it n ••••• what 

economists call 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 stillmore in 

the intelligence of the man who handles the soil. The former 

kind of fertility is and may remain a capacity only, the latter 

is an energy.n2 The cultivator is the man who decides what 

crop, where, and how much should be grown. He is the man who 

takes decisions about all these, acts to carry them out and 

accepts the final responsibility for the consequences of the 

decisions. 

The responsibility of taking decisions and carrying 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 

cash-tenants assume more responsibility and risk than 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. 11. 
2 Thorold Rogers, History of Agriculture and Prices, Vol.IV, 
Ch. XXVI. 
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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 a position 

to have a definite farming plan. Share-tenants lease-in land 

by giving the landlord a share--usually one-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 crops for sale and to buy 

food and 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 

become a business and the cultivators·businessmen." 1 

1 Calvert, H., Ope 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 holdings, 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 seasons which make agriculture a gamble instead 

of an occupation, destroy his (cultivator's) thrift and generate 

an ardent belief in an inexorable fate. Here man's character 

becomes like climate and the soil, one of the unalterable 

factors in the agricultural situation. n 1 A similar type of 

observation is made by Hailey who remarked that, "the whole 

agricultural system •••••• has in fact been adapted 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 iD every phase of his operation--in 

the growing of two crops •••••• , in the habit of sowing mixed 

crops •••••• , in his preference to hardy if low-yielding varie-, 

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, Longmans, Green 
and Co. Ltd., London, 1926, p. 6. 

2 Hailey, nAgricultural Holdings in the United Province,· 
The Agricultural Journal of India, 1919.' 
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maximise the cash-income. The production of food is regarded as 

"the elemental, the absolutely essential need." 1 As Gadgil 

puts it, the productive activity in agriculture has to serve 

three broad purposes: "food for the family, fodder for livestock 

and surplus for sale. It -2 He further remarks that, ItThe small 

size of the productive unit and the differences in terms made 

by the wide margins at both sale and purchase make for an 

emphasis on domestic 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.1t 

A similar view is expressed by Mukerjee who writes that 

"the primary need of the cultivator is to produce food for him­

self and 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 family 

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. lt ) Mann, Keating and Howard A. 

and Howard G.L.C. have also made similar observations. 

1 Calvert, H., Ope cit., p. 1. 

2 Gadgil, D.R., "Indian Economic Organ~zation,1t Economic 
Growth : Brazil. India Japan Edited by S1mon Kuznets and 
others, Durham, N.C., hUke O~versity Press, 1955, p. 450. 
3 Mukerjee, R., Fields and Farmers in Oudh, Longmans, Green 
& Co. Ltd., London, 1929, p. 153. 

Also see: (l) Mann, H., Land and Labour in a Deccan 
Village, University of Bombay, Bombay, 1911. 

(2) Keating, G., Rural Economy in the BombaY Deccan, 
Longmans Green & Co. Ltd., London,~912. 

(3) Howard, A., and Howard, G.L.C., Indian Agriculture 
Oxford University Press, London, 1927. 
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Thus, the cUltivators have a dual aim--minimWll 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 omjective, they try 

to maximise their cash-income by growing cash-crops. No 

cultivator aims only at maximization of cash income from which 

he can make 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 needs. , 

through home production only. Between 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 in~reasing 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. Maximum income, however, 

does Dot mean for a year or for a short-run, but for a long 
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. 
period. It has to be attained throughout the period of a long­

" i 
:orun. Thus, the final aim of all the individual cultivators is 

to get the stable maximum 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 period. 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 soil fertility and future 

income are considered economically unso~nd and are not practised 

by any cultivator. 1 The cultivators always prefer to have 

such a farming plan which will give them the stable maximum 

income and also keep their lands "at a profitable level of 

productivity/over a long-ru." 2 The cultivatQrs' aim of the 

stable maximum income, therefore, does not relate only to the 

utilization of available resources but to the conservation of 

them as well. '"They have to combine along with the resource .use 

the conservation measures also. The lack of conservation 

measures may not show any effects in the short period, but these 

will certainly have very adverse effects in the long period. 
. , 

This only means that without any measures tQ conserve, the culti-

vators may get higher income in the initial period but this will 

not last for long. As it is Rot possible to replenish the lost 
• 

1 Blagburn, C.H., Farm Planning~d Management, Longmans 
Green and Co. Ltd., London, 1961, p. 4. 

2 Heady, E.O. and Jensen, H.R., Farm Management EconomiCS, 
Prentice-Hall, Inc., Englewood Cliffs, 1957, p. 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 iIl.come 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 another would result in a 

reduction in the total income. l In practice, however, the 

cultivators' choice of crops is never completely free. It is 

limited by the physical characteristic of the land itself, its 

size and layout, its soil-type and climate, by the amount and 

quality of labour available, by the farmer's capital resources 

and by the capacity and pref'erences 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-run programme 

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 years without impairing the fertility of land. Rota­

tions, as pointed out in Chapter IV, maintain soil fertility 

1 Blagburn, C.H., Ope cit., p. 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 maintained 

through a proper sequence of crops requiring different amount 

and 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 unprofitable 

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 long-run programme provides them with a general goal, 

which is likely to give the greatest returns over a period 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 general 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-availability 

1 Heady E 0 and Jensen, H.R., OPe cit., p. 94. , .. , --
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of manure in the second year, the cultivator might be required 

tG break: away from the original plan and repeat groundnut or 

take jowar instead of cottc;m which was due on it for that year. 

The second kind of decisiolls are also iinportant as the culti­

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 influencing them are considered. 

The long-run programme or the rotation-plan should 

accomplish f~)I,lr obje.ctives: (1) it should maximize the net income 

for the farm as a whole;' (2) it should maintain the soil prodac­

tivity at a profitable level--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 may concentrate labour requirements at one time of the 

year and cause more hiring or labour at rates which are consi­

derably high. The cropping programme must be so arranged that 

the labour requirements get spr~ad more evenly throughout the 

year; and, (4) it should consider the ability of a cultivator 

to withstand risks and set-backs. A reliable crop, even if it 

does not return maximum income, may be desirable for some culti­

vators. l 

1 

Factors Influencing the Lo~-Run 
Cropping Programmes or the otation-Plans 

In the words of Heady and Jensen, the long-run cropping 

~t p. 123. 
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programme, or the rotation-plan "must fit the circumstances of 

the individual farm not only in terms of soil types but also in 

respect to livestock, capital, leases and many other things.1t 1 . , 

In the surveyed villages, it is seen that the rotation-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 acceptance of rotations. Among requirements, 

the food supply for family is of prime importance and has a 

decisive influence on the cropping programme. 

The basic attitude being of self-sufficiency, the culti­

vators first try to secure the minimum supply of food for 

family. 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 talte into accOWlt 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 ~, p. 127. 
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or a convenient combination of the two, suited to their land­

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 always 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 available, 

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 programme of the individual culti­

vator. In the irrigated villages, however, availability of 

irrigation facility assumes greater importance and takes 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 manure. Banana, 

which requires heavy dose of manure, being their main irrigated 

crop, they are required to purchase manure from outside. Banana 

is the only crop to which a large proportion of the manure 

available is applied. It was seen that in the year 1962-63 the 

manure given to this crop was more than 75 per cent of the total 

,uamtity of manure utilized by the sample cultivators in both 

the villages. 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 quantity. It is reported that the dry 

crops, as they are inv~iably taken 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

rum 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 different 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 cannot 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 taken into consideration to make a proper choice. On the 

land, the cultivators may rotate jowar along with cotton or/and 
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groundnut depending on the type o£ soil, the supply o£ home-
0' 

collected manure and £ood requirement. 1£ the land is o£ a 

better type, where manure can be pro£itably utilized, they will 

pre£er to rotate jowar with cotton; otherwise, on the lighter 

soil, they will rotate it with groundnut. 1£ the irrigation 

£acili ty is available, they may as well prefer to rotatOe jowar 

with banana. The choice of rotations, thus, is determined by 

taking into consideration the composite e£fect of all the basic 

£actors. 

The same is the ease with the other remaining factors as 

well. None of them taken independently, explains much about the 

acceptance o£ different rotations. Thus, the soil composition 

of holding, i£ considered separately, does not give full explan~ 

tion of the choice o£ 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 o£ 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. 
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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 anyone 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 individual basis. There cannot be one best 

farming plan for all the cultivators. Each 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 

by the sample cultivators can 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 peculiar characteristic of 

the individual plot. We' will consider such cases later. 

1 Heady, E.O., and Jensen, H.R., Ope cit., p. 9. Also see 
Blagburn, C.H., Ope cit., p. 5. 
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The composite effect of the four basic factors decided 

the long-run cropping programmes of the individual culti~ators 

in both the dry villages. However, between the two villages, 

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 
I 

lighter soil in Khirode cotton did not prove much profitable. 

Thus, the difference in soil brought in the aifferences 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 jowar 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 some of the cultivators. 

Of the thirty sample cultivators in Khirode, eight were 
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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 cultivators and 

the remaining four, large cultivators. 

The total area cultivated by the sample cultivators in 

Khirode was 26).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 

2)1.55 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 proportion 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 cultivators. However, the proportion 

of lighter and medium-black soil was relatively high in the case 

of small and medium size cultivators. 

In Khlrode, out of the thirty sample cultivators, three 

Bad their holdings entirely of lighter soil; eleven, entirely of 

medium-black soil; and the remaining sixteen, had mixed type of 
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Table 2.1 : Soil-Composition ot Land-Holdings Cultivated by the 
Small, Medium and Large Cultivators in Khirode 

- - - - - -- - - - - - -- - - - - - - - - - -- - - - - -
No. ot Area in Acres 

Cultivator calti- ----------________________________ _ 
vators Light soil Medium-black Total 

soil - - - - - - - - - - - - - - - - ------- -- - - --
Small cultivators 8 6.88 U .• 56 21.44 
Medium cUltivators 18 45.37 101.42 146.79 
Large cultivators 4 12.33 82.90 92.23 

- - - - - - - - - - - - -- -- - - ------
Total 30 64.28 198.M 263.46 

.- - - - - - - - - - - - - - -- --------------

Table 2.2 : Soil-Composition ot Land-Holdings Cultivated by the 
Small, Medium and Large Cultivators in Vivare 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -No. ot Area in Acres 
CultiVator culti- --------------------------------

vators Light MediWD- Deep- Total 
soil black black 

soil soil - - - -.- - - - - - - - - - - - - - - - - - -- - - --
Small cultivators 15 1.28 13.62 24.04 38.94 

Medium cultivators 11 10.41 29.35 53.50 93.26 

Large cUltivators 4 1.00 98.35 99.35 

- - -- - - - - - - - -- - - - - - - - - - - - -- -- - - - --

Total 30 11.69 43.97 

- - - - - ------- - -- - - ------ - - - - - - --
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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 eleve~ 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). In 

Vivare, thirteen of the sample cultivators had their holdings 

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 

holdings of medium and deep-black soil; two had the holdings of 

light and medium-black soil; 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 large. 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 programmes, 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 family 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 

- - - - - - - - - - - --- - - - - - - -- - - - - - -- - - - - - - -
Soil-composition of 
Land-holding 

Small 
cultivators 

-------------
No. of Area 
culti- in 
vators acres 

Medium 
cultivators 

-------------
No. of Area 
culti- in 
vators acres 

Large 
cultivators 

-------------
No. of Area 
culti- in 
vators acres 

Total 
-------------
No. of .Area 
culti- in 
vators acres 

--------------------- -------------------
Land-holdings wholly 
of light ,soil 

Land-holdings wholly 
of medium-black soil 

Land-holdings of light 
and medium-black soils 

2 4.70 

1).11 

2 

1 6.60 

5 39.62 

12 100.57 

- - 3 11.30 

2 38.78 11 91.51 

2 16 160.65 

.. - - .. .. .. - - .. - .. .. .. - - ........ .. - .. .. .. .. - .. - - - .. .. .. .. - - - .... --
Total 21 .. 44 18 146.79 4 95.2) )0 263.46 

- - .. '- ------------- ------- - -- .... -- - .. - ...... 



Table 5.4 : Distribution ot' the Cultivators in Vivare according to Soil-Composition ot' 
Their Land-holdings 

- - - - - - - - - --
Soil-composition of 
Land-holding 

Small 
cultivators 
-----------
No.ot' Area 
culti- in 
vators acres 

Medium 
cultivators 
-------------
No.of Area 
culti- in 
vators acres 

Large 
cultivators 
-------------
No.of Area 
culti- in 
vators acres 

- - - .. - - - - -
Total 

-~-----------No.of Area 
culti- in 
vators acres 

----------- ---------- -------------------
Land-holdings wholly ot' 
deep-black soil 7 17.66 3 

Land-holdings wholly of 
medium-black soil 

Land-holdings of medium 
and deep-black soils 

Land-holdings of light 
and medium-black soils 

Land-holdings ot' light, 
medium and deep-black 
soils 

3 

3 

1 

1 

6.36 1 

1 

1 

5 

19.42 3 84.05 13 121.13 

- 4 11.81 

14.64 1 15.30 5 39.37 

.7.17 - 2 10.25 

- 6 48.99 

- -- - - - - - - - - - ------------------------------ -

Total 15 11 93.26 4 99.35 30 231.55 

- - - - - - - - - - - - - - ~ - - - - -- ------
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on their l~d for the food needs. Of the sample cultivators, 

~wenty-~our from Khirode and twenty-five from Vivare were .. . . 
;n~luded in the first group; and the remaining (six in Khirode 

and five in Vivare) in the second group. Majority of the culti­

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 cultivation. 

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. The rotations accepted on the lands of different 

soil types are shown separately. The Tables clearly reveal the 

influence of jowar requirement on the choice of rotations. As 

the jowar requirement rises, the area allotment to jowar'increases. 

The area allotment to jowar is almost the same in the case of 

the cultivators having more or less the same 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 

1 Jowar is the staple food for the people in the-dry as 
well as the irrigated villages. The cultivators, therefore, 
were asked to state the total quantity of jowar requi~ed for . 
family consumption per year. It did not include the Jowar whl.ch 
some of the cultivators paid as kind wages to the casual 
labourers. On an average, the annual requirement ~f jowar for 
consumption was about 4.5 maundS per person. Mann s estimate 
of the consumption of grain and pulse per person in the Bomb8fr Presidency was near about the same (4.8 maunds). See M~,H. a, 
Economic Pro ress of the Rural Areas of the Bomba Presl.denc, 
Government entral Press, Bombay, 1924, p. 54. 
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Rotation-plans of the Cultivators Following Agriculture as Main Occupation in Khirode (Area in Acres) 

- - - -. - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
:'.' . 

, , 
( ~~ii~~~h~~~~!~n -------~· ____________ ~ ______________________ ~~EE!Z_~f_~~~~~~ _________________________________________________ _ 

Upt05 cart-loads 6 to 10 cart-loads ----------------
Annual 
re quireme,nt 
of jowar 

Case Size of Light 
Study 1and- soil 
No. holding 

Medium­
black 
soil 

-----­• - - - - - - - - - - - - -
7 to 15 mds. 10 

11 
16 
27 

16 to 25 mds. . 5 
7 
8 
9 

26 to 30 mds. 

31 to 40 mds. 

Above 40' mds. 

-:-----

Total 

--------

17 
20 
25 

14 
18 
21 

13 
22 

~~ 
28 
29 
30 

12 
19 
23 

24 

5.88 
5.91 
7.51 

12.78 

2.88 
3.90 
4.50 
5.28 
5.40 

11.74 
13.03 

6.63 
8.46 

10.88 

6.58 
6.60 
8.32 

15.64 
20.91 
23.14 
35.54 

- - - - -
246.95 

- - - - -

2.93 
1.55 

3.00 

3.90 

2.05 
2.60 
1.25 
3.75 

1.13 

3.00 
6.60 

3.60 -
8.73 

- - - -
57.65 

- - - -

2.88 .. 
4.50 
3.23 
2.80 

10.49 
9.28 

6.63 
7.33 

10.88 

.. 
8.32 

15.64 
17.31 
23.14 
26.81 

6.28 
2.40 
3.20 

- - - -

~---------------------------------
Lie;ht Medium-black soil sOl.l 
---------- ----------------------

G-J G-C G-J -C 
---------- ---------- ----------
Plots Area Plots Area Plots Area 

3 4.91 2 2.60 

- .. .. 
3 2.60 1 2.80 

- - - -- - - -

3 2..60 4 7.71 2 2.60 

-----------------------------------------------------------------------
Light Medium-black soil 
soil 

---------- -----------------------------------------------------------, 
G-J G-J G-C G-C-J G-J-C C-C-C-J 

---------- ---------- ---------- ---------- ---------- ----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

1 1.55 

1 3.00 

3 3.90 

1 2.05 

1 3.00 

-
2 5.63 

- - - - -
9 19.13 

.. 
3 

4 

2 3.53 1 0.$3 

1 5.45 

.. 
3 

1 0.75 

.. 
.. 

1 3.20 

- - - - - - - - - - - - - - - - - - -

4 6.01 3 1 

- - - - - - - - - - - - - - - - - - - - - -\ 
- - - - - -- - - - -- ( continued) - - -- - - -



Table 5.5 • . (continued) .. 
.-

-. . -- ~ - - - -
<{ -

Annual 
- requ;irement 

of jowar 

--------
7 to 15 mds. 

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

Case 
Study 
No. 

10 
11 
16 
27 

5 

~ 
9 

17 
20 
25 

14 
18 
21 

13 
22 
24 
26 
28 
29 
30 

12 
19 
23 

- - - - - - - - - - - -
Total 24 

- - - -- - - - - - - -

Size ot 
land­
holding 

5.88 
5.91 

.7.51 
12.78 

2.88 
3.90 
4.50 
5.28 
5.40 

11.74 
13.03 

6.63 
8.46 

10;88 

6.58 
6.60 
8.32 

15.64 
20.91 
23.14 
35.54 

6.28 
10.33 

8.83 

------ -,- -. 
Soi1-compos~tion 
of 1and-ho1~ing 
----------------
Light Mediuin-
soil black 

2.93 
1.55 

3.00 

3.90 

2.05 
2.60 
1.25 
3.75 

1.13 

3.00 
6.60 

3.60 -
8.73 

7.93 
5.63 

soil 

'. 

2.88 

4.50 
3.23 
2.80 

10.49 
9.28 

6.63 
7.33 

10.88 

-8.32 
15.64 
17.31 
23.14 
26.81 

- - - - - - - - - - - - - -
246.95 57.65 189.30 

- - - - -- - - - - - - - -
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- - - - - - - - - - - - - - - - - - - - -.- - - - - - - - - - - - - - --- - - - --.Supp1y of manure 
-----------.-------.-------.-----------.-----------------------.------------_.-... _----------

11 to 15 cart-loads 
--------------------.--------.--------------------------.---------.----------.-.-------------. 
Light soil Medium-black 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 
-------------------.-------------- ------ - - .. 

2 

1 

-
- - - - -

- - - .. -

-

-
3.75 

1.1) 

-

.. 

.. 

2 
1 

... 
1 

- - -- - - - -

------

-

.. -

.. 

-
0.87 
3.60 

-1.15 

-
- -- - -

5.62 

- - - - - -

-

.. 
.. 

J 5.85 

.. 
1 2.75 
4 7.28 

- -
2 3.41 .. 

-. .. .. .. 

--.. 
4 

.. .. 
... 
1 1.00 

-
1 2.78 

- -1 0.98 .. -
-
.. -

- - - - - -- - - -
10 19.29 7 

--------

.. 

1 

6 
1 

.. 

.. 

- - - - -

-.. 

.. .. 
-.. 

2.43 

6.63 
0.93 -

.. .. 

.. 

.. 

.. 

9.99 

.. 

.. -.. 
.. .. .. .. 
--
... -. 

.. -
2' 2.78 

--
- - - - - .' - - - -

- - - - - - - - - - - - -, 
(continued) 
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Table 5.5 

Annual 
requirement 
of j owar 

7 to 15 rods. 

16 to 25 rods. 

26 to 30 mds. 

31 to 40 rods. 

Above 40 mds. 

---
Total 

(continued) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Case Size of 
Study land­
No. ho l ding 

10 
11 
16 
27 

5 
7 
8 
9 

17 
20 
25 

14 
18 
21 

13 
22 
24 
26 
28 
29 
30 

12 
19 
23 

5. $8 
5.91 
7. 51 

12.78 

2. as 
3.90 
4. 50 
5.28 
5.40 

11.74 
13.03 

6.63 
8.46 

10.as 

6.58 
6.60 
8.32 

15.64 
20.91 
23.14 
35.54 

6.28 
10.33 

8. 83 

24 246.95 

Soil-compo s ition 
of land-holding 

Light Medium-
soil black 

soil 

Supply of Clanure 
- - - - -- - ---------------------------------------------Ab;;;--i5--~;~t:i;;d;-----------------------------------------------------------------------------------

-------------------Li~h~-~~ii-------------------------------------------------------M;di~:bi~~k-~~ii---------.----------------------------------------------

-----------------------------------------------------------------------------------.----------
G-J J-B G-C-J G-C-B J-J-J G-J G-C C-J G-C-J G-J-C I'l-J J-J-J P-P-P 

---------- --------.- -.-------- ----.-.--- ---------- ---------. -------.-- ---------. 
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 

- - - - - - - - - - .' - -.-- -

2.93 
1.55 

3.00 

3.90 

2.05 
2. 60 
1. 25 
3.75 

1.13 

2. 88 

4.50 
) .23 
2.80 

10.49 
9.28 

6. 63 
7.33 

10.as 

3.00 3.58 
6 . 60 

$.32 
15.64 

).60 17.31 
23.14 

8.73 26.81 

7.93 
5.63 

6.28 
2.40 
3.20 

57.65 189.30 

1 1.18 1 1.75 

1 1.25 

3 6.60 

3 3.60 

2 6.50 1 2.23 

3 6.83 1 1.10 

8 15.86 2 6. 50 1 1.75 3 3.60 2 3.33 

-
2 7.48 

2 7.48 

1 1.60 

1 3.45 

1 4.50 

1 9.60 
3 16.41 

7 35.56 

-, 

.. 

-
2 3.66 

2 6.05 
1 5.40 

2 5.25 

1 1.35 

4 7.04 

4 17.31 
1 4.55 

1 1.03 
1 2.40 

1 

-', 

7 20.36 12 33.68 1 , 
____ a._ 

2 1.63 1 0.38 1 0.93 
5.00 

5.00 2 1.6) 1 0.38 1 0.9) 

Total 
number 
of 
plots 

4 
4 
5 
3 

4 
3 
3 
4 
4 
6 
7 

6 
6 
5 

4 
) 
6 
5 
7 
8 
8 

3 
5 
) 

116 

Total 
area 

5.88 
5.91 
7.51 

12.78 

6.63 
8.46 

10.88 

6.58 
6.60 
8.)2 

15.64 
20.91 
23.14 
35.54 

246.95 

- - - - -

Area under 
jowar 
averaged;, 
ovor ' 
rotation ' 
cycle 

1.62 , 
1.05 ', 
0.87 
5.02 

1.44 
1.95 
1.50 
1.26 
1.)0 
2.97 
).19 

2.21 
2.26 
1.80 

).29 
3.30 
1.99 
5.57 
5.77 
5.86 . 
9.84 

2.97, 
5.)3 
).88 

- - -
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Table 5.6 
Rotation-plans of the Cultivators FollowiTlf' Agriculture as I',lain Occupation in vivaxle (Area in Acres) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------ ------
Supply of man~~ - - -- - -- -

.------ -------------------------------------------- --------------------------6 t---io-----------------------------------------______________ 0 cart-loads --------------------

AIlOual 
requirement 
of jowar 

Case 
Study 
No. 

Size of 
land­
holding 

- - - - - - - - -
7 to 15 mds. 2 

3 
7 

12 
20 

16 to 25 mds. S 
10 
11 
14 
15 
16 
23 
25 

26 to 30 :ads. 5 
13 
lS 
19 
22 
29 
30 

31 to 40 md 5 • 17 
21 
24 
26 

Above 40 Illd s • 27 

- - - -
Total 25 

1.4S 
1.50 
2.5S 
3.53 
6.3S 

2.61 
2.73 
3.18 
4.31 
3.08 
5.45 

10.91 
14.64 

2.20 
4.05 
5.71 
5.95 
8.71 

17.S9 
47.3 0 

5.5S 
8.13 

14.63 
15.30 

18.S6 

- - - -
216.69 

5 cart-loads Soil_composition 
of land-holding 

Upto 
-----------------------------------

---------------------
Light Medium- Deep-

black black 

1.13 

0.53 

0.20 

2.32 
0.75 

3.00 

2. 5) 
5.45 
2 . S0 
3.18 

1.45 
0.55 

2.13 
4.58 

4.00 
1.00 

1.48 
1.50 

3.53 
2. 20 

2.61 
2.73 
1.50 
4.31 

7.91 
11.46 

0.75 
3.50 
5.71 
1.50 
3. 38 

17.S9 
47.30 

5.58 
S.13 
7.63 

14.30 

lS.S6 

I'ledium­
black soil 
----------

Deep-black soil 

----------------------
C-J C-J C-C-J 

----------- ---------- ----------
Plots Area Plots Area Plots Area 

- - - - -

2 1.M 

- - - - - - - - - -
2 1.48 
1 1. 50 

2 
2 
2 
3 

2.61 
2.73 
1.50 
4. 31 

3 3.53 

- - - - - - - - - - - - -

7.93 
2 1.M , 173.76 12 l4.13 3 

------ - - - - - - - -
- - - - -- - - -

------------------Lig t ----------------------~--------------------------soi l'fJedium-black soil ------------

G- C-J 

Plots Area Plots Area 

1 1.13 

2 2.32 1 1.00 

2 3.00 

5 6.45 3 

- .. - - -

G-C 

Plots Are a 

2 1.13 

2 1.13 

G-C-J 

Plots Area 

1 1.75 

1 3.18 

2 4.00 

4 8.93 

C-C-J C-J C-w J-IV 

Plots Area Plots Area Plots Area Plots Area P 

1 2.20 

2 3.70 

1 2.M 2 ) . 2S 

2 1.48 
3 1.50 

-
2 1.90 2 l.S5 2 1.50 

2 3.70 6 7 6.63 2 

- - -

--------------------------------------------------------
--------------------
Deep-black soil ------------------------------------

-
1.20 

1.20 

--------------------- ----------
C-C-C-J ---Chliile;:-­

Chillies 
G-J -C C.C-W 

----------
Plots Aroa ----------

Plots Aroe 
---------- ----------
Plots Aree P1 ots Area 

2 5.30 

3 4.13 1 0.10 

1 1.18 

3 1 1.18 1 0.10 

(continued) 
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Ta • 5. 6 . . (continued ) 

- - - -

ADDU&! 
~ i . nt 
of owtr 

-------

Case 
Study 
No . 

7 t.o 1 ads . 2 
) 

1 t.o 2 ~5. 

26 t.o :;C :C s . 

31 t.o 40 :; j s . 

.l.bov e L.O t:d 8 . 

- - - - - - -
Total 

- - - - - - -

7 
12 
20 

S 
10 
11 
H. 
15 
16 
2) 
25 

5 
13 
I S 
19 
22 
29 
} O 

17 
21 
24 
26 

27 

25 

Si ze of 
land­
holding 

1.48 
1. 50 
2.58 
3.53 
6.38 

2. 61 
2 . 73 
3.18 
L. .)1 
3.08 
5. 45 

10 .91 
14.64 

2 . 20 
4 .0S 
5. 71 
5.95 
8 .71 

17.89 
1..7 . 30 

. 58 
8.13 

l ' . 63 
15.30 

lC . 86 

- - - -
216.69 

- - - - - - - - -
Soil-composition 
of land-holding 

---------------------Li ght Medium- Deep-
black black 

1.13 

1.68 

0. 53 2. 55 
5.45 

0.20 2.80 
3.18 

1.45 
0. 55 

2.32 2. 13 
0.75 4. 58 

3 . 00 

- - - -
7.93 

L. .oo 
1.CO 

35.00 

- - -

1.48 
1.50 

3.53 
2.20 

2.61 
2.73 
1.50 
4.)1 

7.91 
11.46 

0.75 
3.50 
5.71 
1. 50 
3.38 

17.89 
47.30 

5. 58 
8.13 
7. 63 

14.30 

18. 86 

- - - -
173.76 

- - - -------- - - -
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- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Supply of manure 

------------------------------------------------------------------------------------------------11 to 15 cart-loads 
------------------------------------------------------------------------------------------------Light soil Medium-black soil Deep-black soil 

---------------------~-----------
G-J G-J C-J G-C-J C-C-J C-J C-w C-C-C-J 

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

1 0.53 2 2.55 

--' 

2 1.45 
2 0.55 

1 0.75 
3 3.50 

1 0.75 2 2.53 1 2.05 - 4 3.38 
4 9.98 3 7.91 

, -
-

- - -- - -- - - - - - - -- - -- - - - - - - - - - - -- - -
2 1.213 2 0.55 4 3.913 

- - - - - - - - - - - -
3 2.58 3 4.60 4 4.25 4 9.98 ' . 7 11.29 

- - - - - - - - - ------ - - - - -' - --- - - -
(continued) 



Table 5.6 (continued~ 

Annual 
requirement 
of jowar 

Case 
Study 
No. 

7 to 15 mds. 2 
3 
7 

12 
20 

16 to 25 mds. 8 
10 
11 
14 
15 
16 
23 
25 

26 to 30 mds. 5 
13 
18 
19 
22 
29 
30 

31 to 40 mds. 17 
21 
24 
26 

Above 40 mds. 27 

Size of 
land­
holding 

1.48 
1.50 
2.58 
3.53 
6.38 

2.61 
2.73 
3.18 
4.31 
3.08 
5.45 

10.91 
14.64 

2.20 
4.05 
5.71 
5.95 
8.71 

17.89 
47.30 

5.58 
8.13 

14.63 
15.30 

18.86 

Soil-composition 
of laml-holding 

Light jvJedium- Deep-
black black 

1.13 

1.68 

0.53 2.5 5 
5.45 

0.20 2.80 
3.18 

1.45 
0.55 

2.32 2.13 
0.75 4.58 

3.00 4.00 
1.00 

1.~8 
1.50 

3.53 
2.20 

2.61 
2.73 
1.50 
4.31 

7.91 
11.46 

0.75 
3.50 
5.71 
1. 50 
3.38 

17.89 
47.30 

18.86 

- - - - - - - - - - - - - - - - - - - -
Total 25 216.69 7.93 35.00 173.76 

- - - -

--------------------------------------------------
Supply of manure 

----------------------------------------------------------------------------------------------------------------------------------------Above 15 cart-loads 
----------------------------------------------------------------------------------------------------------------------------------------
Lip;ht soil Medium-blac k soil Deep-black soil 

J -J-J G-C G-C-J 

Plots Area Plots Area Plots Area 

1 0.20 3 2.80 

1 1.00 

1 0.20 3 2.80 1 1.00 

Plots Area Plots Area Plots Area Plots Area Plots Area 

2 3.68 

4 5.08 
7 8.13 

13 16.89 

1 0.50 

1 0.50 

3 4.23 

3 12.71 

4 10.40 

3 4.60 

3 7 23.11 3 4.60 

---------

.---------- ---------- ----------
Plots Area Plots Area Plots Area 

-- - - -

.. --

.. 

.. 

.., 34.59 

.. 
, 1 3.90 

5 12.73 1 1.53 

--
. 12 47.32 1 1.53 

, -- - - - , 

Total 
number 
of plots 

2 
1 
3 
3 
4 

2 
2 
4 
3 
3 
3 

l 
3 
5 
6 
8 
8 
7 

10 

5 
7 

12 
6 

9 

131 

- - - - - - - - - -
Total Area under 
area jowar 

2.61 
2.73 
3.18 
4.31 
3.08 
5.45 

10.91 
14.64 

2.20 
4.05 
5.71 
5.95 
S.71 

17.89 
47.30 

5.58 
8.13 

14.63 
15.30 

18.86 

216.69 

avoraged 
over 
rotation 
cycle 

0.74 
0.75 
0.86 
1.18 
2.64 

1.30 
1.37 
1.59 
2.15 
1.11 
1.82 
2.04 
3.85 

1.10 
2.03 
2.12 
1.66 
3.17 
1.98 

12.89 

2.54 
4.06 
4.93 
4.77 

6.25 
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group the area allotment to jowar remains near about the same 

ayeraged over the rotation cycle. 

In Khirode, for example, in the requirement group of 16 

to 25 maunda, the area allotment to jowar, derived from the 

accepted rotetions waa more or less the same in the case of the 

five cultivatora (Case Studies K 5, I 1, K 8, K 9, and K 17). 1 

It varied within a narrow range of 1.27 to 2.00 acres. The 

average per acre yield ot jowar, reported by the Villagers was 

12 aaunda. The area allotted to jowar by the five cultivators 

waa, therefore, enough or just enough to meet their annual 

requirement ot food. In the case of the remaining cultivators 

in the group. the area allotment to jowar was comparatively 

higher--about three acres (Case Studiea K 20 and K 25). It was 

larger than the erea required to meet their tood needs. This 

was due to the overwhelming influence of the other factors 11ke 

aoil composition ot land-holding and manure supply. 

In Vivere also the area allotment to Jowar made in the 

rotation-plana ot most ot the cultiyators in the requirement 

group ot 16 to 25 maunds wa. near about the same (Case Studies 

V 8, V 10, V 11, V 14, V 15, V 16 and V 23). It moved in between 

1.11 and 2.15 acre.. In the case ot only one cultivator it was 

relatively higher--3.82 acres (Case Study V 25). Looking to 

the ayerage per acre yield ot jowar (16 maunds), it appears 

that the are. allotted to jowar by all the cultivators except one, 

1 In the Case Study numbers the first letter of each 
village i8 used to indicate the name of that village. Th~~, 
K refers to Khirode Yillage; V to Vivare; W to Waghode; an 
R to Razode. 
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was lIore or less sU£ticient to meet their 1 f annUa ood needs. 
In the exceptional case, the area under jowar wa high s er due to 
greater impact ot the other factors In both the dry il 

• v lages, 
the cultivator8 in the other requirement groups II as we , had 
arranged their long-run programmes in a siad.lar tashi I on. n the 
majority ot their cases, the area allotment to jowar was enough 

or just enough to meet their annual tood reqUirement. In each 

requirement group, the area allotment to jowar was near about 

the same between dirferent cultivators. 

The cultivators in each group, though had near about the 

8ame requirement or tood, were different as regards the other 

basic factors. The composite effect of the requirement of food 

and other ractors. therefore, was differtint tor different culti­

Yator. in all the groups. Hence the cultivators in one and the 

8ame requirement group were required to accept different rota­

tion8 or difrerent combination of rotations. We may take one 

requirement group haYing the maximum number of cultivators and 

discUS8 in detail their rotation-plans on the individual basis. 

In both the dry village •• uch a group consisted of the culti- . 

Yator. who.e requirement. ot jowar were between 16 and 25 maunds. 

In Ehirode, for example, all the seven cultivators in this 

group accepted different rotations though their annual require­

ment or jowar wa. more or lea. the same. Apart from jowar 

requirement, these cultivators were all distinctly different in 

respect ot the aoil composition ot their land-holding, the supply 

or manure and the aize of holding. Five of these were small and 

the other two were medium cultivators. Of the five small culti-
• Yatora, tbree had land-boldings below 5.00 acres, and the 
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remaining two. slightly above 5.00 acres. Th 
eland-holdings ot 

the two mediu. cultivetors were between 11 00 d 1 
• an 3.00 acres. 

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 and partly of lighter 

soil. As regards their supply of manure also, some of these 
-cultivators were widely apart. Three of thea had a supply of 

6 to 10 cart-load.; two, 11 to 16 cart-l~ads and one each, up to 

5 cart-loads and above 15 cart-loads (see Table 5.5). 

It can be seen fro a the Table that the two small culti-
. . 

vator •• even though their entire land-holdings were of the same 

soil type--.. diua-black--had accepted two distinct rotations 

(Case Studies I 5 and I 8). These cultivators though similar 

1D the Boil-composition ot their land-holdings and in their 

requirecenta ot jowar. were difterent as regards their supply 

ot manure and the ,i.e of holdings. One ot them had a small 

holdin, (2.48 acre.) and a comparatively large supply or manure 
prActise 

(15 cart-loads). Hence he preferred to/the two-year rotation 

ot C-J. tie,ide. the aanure supply etc •• his land-holding 

surfers fro. locationsl disadvantage., because of which he could 

Dot grow ,roundnut OD any ot his plots and was required to 

practise the C-J rotation on hiB eDtire land (Case Study K S). 

Considering the four basiC factors and the peculiar situation 

ot his land-holding this rotation appeared to be the most suited 

to him. tiy .ccepting it be could utilize profitably the 
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available supply of the home-collected manure, and take the 

cash-crop--cotton--which yields comparatively higher returns. 

The other cultiVator had a relatively larger land-holding (4.50 

acres). but his supply of manure was small (6 cart-loads). He 

was, therefore, required to adopt the long duration rotation ot 

G-J_C (Case Study K S). His supply of the home-collected manure 

was just adequate for one-third portion of his holding. Hence, 

he divided his land every year into three plots and followed 

the three-year rotation on theJl. The third small cultivator 

whose land-holding was below five acres, though similar to both 

the above cultivators in his requirement of jowar, the size ot 

land-holding and the supply of manure, was totally different 

from theJl as regard, the 8011 composition. His land-holding 

was entirely of 11ghter so11 and hence was required to practise 

the two-year rotation of G-J (Case Study K 7). Cotton could not 

be successfully grown on t.he lighter type of land. In this 

case the eoil type or land-holding was an overwhelming factor, 

beCause or wblch the composite effect was different and the 

cultivator wss required to accept the rotation, distinct froll 

those adopted by the above two cultivators. Thus, the three 

small cultivators, though similar in some respects, were different 

in the coapoaite erfect or the four ba~ic factors and they were, 

therefore. require. to accept the three different rotations. 

The two cultivators having holdings slightly more than 

5.' .. () ecres, were sWlar to each ,other in many respects (Case 

Studies K 9 and K 17). They were more or less the same as 

regards their size of land-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 

lIanure in the case of the other cultivator was about six cart­

loads (Case Study K 9). The composite effect of the four 

factors was stailar in the case of these two cultivators and 

hence the rotation-plans formulated by them were similar on the 

large portion or 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 Gel rotation on their 

fragments of lighter soil, and the G-C rotation on the fragments 

of .edium-black 80il. ~ jowar taken on the fragments of 

lighter soil was aore or less sufficient to meet their food 

requirements, they concentrated on the two cash-crops on the 

fragments of the lIedium-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 cultlyators, thus, were different only to the extent . 
or the difference in the manurial resources. The case of these 

two cultivators showed that if there was much similarity as 

regards the major factors, the cultivators formulated more or 

less the same rotation-plans. 
The two remaining cultiyators in the group had near about 

the sBllle s1z~ of land-holdings and the S8llle requiremen t of jowar 

(Case Studies K 20 and K 25). But the soil composition of their 
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holdings was different. Both of them had mixed type of land-

holdings of light and medium-black soil but their t , propor ions 
were different. In the case of one, the lighter type of land 

was proportionately minor (Case Study X 20); while in the other, 

it was comparatively large (Case StUdy I 25). The m&nurial 

resources of the two were also different. The former cultivator 

had a larger supply of it (22 cart-loads); while the latter, 

comparatively small (l~ cart-loads). Because of these 

differences tbey were required to accept different rotation-plans. 

On their fragments of ligbter soil, however, botb accepted tbe 

same rotation of G-J. On the medium-black land, ooe 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-G (Case Study 

I 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 80me of his medium-black land 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 two-year 

rotation or the two cash-crops--G.C. In the case of the latter 

cultivator, jo~ar taken on the lighter type of land (3.75 acres), 

was enough to meet his femily food needs. He could, therefore, 

devote a aajor portion of bis land-holding (5.g5 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 

deep-black type, he was required to accept tbe two-year rotation 
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of C-J. He could not profitably grow groundnut on it. On the 

otber plot (2.43 acres), he accepted the long d ti 
ura On rotation 

of G-C-J to reduce the pressure on manure supply whicb was 

comparatively short. Because of the restraint of the manure 

supply, be was required to devote larger area to jowar tban the 

area required to meet the annual food needs of the family. 

Thus, the seven cultivators in tbe requirement group, 

tbougb similar to one another in some respects, were different 

in the composite effect and hence were required to adopt 

ditferent rotation-plans. In the otber requirement groups as 

well, the total impact of the four factors differed from culti­

~ator to cultivator in more or less tbe same way and those 

cultivators also bad to accept different rotations or their 

different combinetions. 

Tbe 88Jle was true about the cultivators in Vivare. The 

total effect ot the basic factors differed for different culti­

~ators in this ~illage also, and they were required to adopt 

different rotations or different combinations of rotations. 

Thus, in tbe requirement group of 16 to 25 maunds, tbere were 

eight cultivators who, tbough 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, having their land-boldings less than 5.00 acres, 

and three aediu., having boldings between 5.45 acres and 14.64 

acres •. Three of the small cultivators had boldings entirely of 

deep-black soil. The remaining two had mixed type of boldings; 

one conlisting of medium end deep-black soil and the other of 

light and medium-black soil. Among the tbree medium cultivators, 
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one bad bis land-bolding entirely of medium-black soil, and the 

remaining two, mixed type--one of them baving all the three 

types of soil in bis bolding and the other, only medium and 

deep-black 80il (see Table 5.6). 

The three small cultivators having land-holdings entirely 

of deep-black soil were similar to one another in many respects. 

Two of them had almost the same size of land-holdings, the same 

80il composition and nearly the s8Ile requirement of jowar (Case 

Studies V 8 and V 10). They differed only as regards the supply 

of manure. One of them bad a 8Ilall supply of home-collected 

manure (4 cart-loads); while the other did not bave it at all. 

But as the land was ot 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 

aajor constraint. Botb these cultivators, tberefore, being alike 

in all the other factors, followed the same rotation of G-J. The 

third cultivator, ex capt his relatively larger size of land­

holding, was also similar to the above two. His requirement of 

jowar, the soil composition of land-holding and the manure supply 

were similar to those of the above two cultivators (Case Study 

V 14). Therefore, he also accepted the same rotation of C-J on 

his entire land. H. had a small supply of home-collected manure 

() 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 manure and practising the same rotation. 

Tbe 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 soil composition (Case Study V 16). He, therefore, 

accepted a ditterent 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 

tollow the same rotation, though the land was also of medium­

black type. It was reported that because of the peculiar situa­

tion ot the fragment, he could not grow groundnut on it. He, 

theretore, followed the three-year rotation of C-C-J on this 

fragment. Cotton grown in the second year was not manured. 

Because ot hi. limited supply of manure, he was required to 

adopt a relatively long duration rotation on the two plots of 

this fragment. His annual supply of manure was sufficient for 

about 1.5 to 2 acre. of land. Had he chosen the two-year 

rotation ot C-J on this fra~ent, he would have been required to 

manure ).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 having mixed holdings of medium and 

deep-bleck soil were widely different in many respects--size of 

holding, soil-composition and manure supply (Case Studies V 11 

and V 25). The total impact of these basic factors, therefore, 

on both O ~ them and they were required to accept was different .a. 

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 

lIanure 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 manure (6 cart-loads) 

he could manure about 1.5 acres of land every year. Andmore 

or less the same was the area becoming due for cotton every 

year under tbe C-J rotation followed on both the fragments. 

Looking to tbe size of land-holding, its soil composition and 

the manure supply, it appears that C-J rotation was the most 

suited to this cllltivator. The other cultivator, having medium 

size of bolding, accepted four different rotations on four of 

bis fragments. This case provided a good example of bow a 

cultivator, after taking a general view of requirements and 

resources, selects different rotations to suit the cbaracteri­

stics of different fragments (Case Stlldy V 25). On the fragment 

of aedium-black soil ().lg acres) be adopted the three-year 

rotation of G-C-J, most sl1ited to the soil-type. On the second 

fragment ot 5.)0 acres, of deep-black soil, be adopted the four­

year rotation of C-C-C-J. He reported that tbis fragment was 
I 

generally lIanured every year as it was convenient and advantageous 

than the other tragments. Because of yearly manuring, the land 

was rich and hence he preterred to grow co~ton continuously for 

three years and jowar for the tourth year. The third tragment 

of ).2g acres is situated on the low lying area where rain water 

accumulates. It was lIost sllited to wheat, which is sown in 

September, by which time the land gets tree from the accumulated 

rain water. On this tragment, therefore, he preferred the 



two-year rotation of C.W. He preferred 

with wheat firstly, because it was more 

24·1 

cotton to rotate along 

profitable than jowar, 

and secondly, jowar taken in other rotations was more than 

enough to meet his annual 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 

tar from the native village. In the case of this cultivator, 

the supply of home-collected manure was small (10 cart-loads), 

in relation to bis 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 be did not require that much, to meet the 

tood need. ot his f8llily. 

The remaining two cultivators having mixed holdings of 

light, aediua, and deep-black soil, were also different from 

each other in .any respects. They, therefore, accepted totally 

different rotations (Case Studies V IS and V 23). The culti­

vator having the land-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 

ot G-.J was chosen as it suited most to the soil type. Jowar 

taken in this rotation was not enough to meet his family require­

ment as the fragment was too small in area. He had to devote 

f t His 80me additional area to jowar from the second ragmen. 

annual supply of manure was fairly large (14 cart-loads) in 
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Considering these two f actors-_ 
the jowar requirement and the manure supply--he preferred the 

three-year rotation of C-C.J on the second fragment of medium_ 

black soil. 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 manure, 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 

or 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 2). Tbe land having light and medium-black 

loil was comparatively minor. He divided his area of land­

holding into plots having different types of soil. On the plot 

of light aoil (0.20 acre) he could not adopt any rotation because 

or its peculiar aituation and very poor soil. He, therefore, 

grew jowar on it continuously, as a fodder crop. On the three 

plota or 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 .8uitaa to the medium-black soil. 

But as jowar taken on the deep-black land was sufficient to meet 

hia requirement, he preferred to concentrate on the two cash­

crops, by accepting the two-year rotation of G-C. He divided 

deep-black land almost equally, and followed two types of 

rotationa--C-d and C-W. On his two plots (3.68 acres) he 

and on the other three plots (4.23 accepted the C-J rotation 
Jowar taken in the C-J rotation on the acres), the C-W rotation. 
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first two plots was enough to meet his food re i qu rement and 
hence on the remaining area of his deep black 1 d h - an e preferred 
the C-W rotation. His annual supply of manure being suffi-

ciently large (20 cart-loads) he could manure about 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 aame 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 villages. However, there was a marked difference 

in the rotation. 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 

aa C-C-J and C-C-C-J was predominant. These differences in the 

two village. emanated from the basiC difference in the quality 

of land available in the two villages. 

5.7. Area Allotment to JOW!£ 
As pointed out earlier, in both the dry villages, the 

all t f j war in the majority of the cases, was mainly 
area otmen 0 0 , 
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Majority of the based on the requirement of food for family. 

cultivators allotted to jowar only that much area which would 
get them jowar, enough or just enough to meet their annual food 

requirements. This was true for almost all the small and the 

medium cultivators (see Tables 5.7, 5.6, 5.10 and 5.11). In 

the case of the large cultivators, however, the area allotment 

to jowar was not mucb related to their food requirements. In 

their cases, the restrsints from manure supply and soil composi­

tion, aade thea allocate to jowar, far more area than necessary 

to aeet ths annual food needs of their families (see Tables 5.9 

and 5.12). These Tables reveal that alaost 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 Vivers (Case Study V 29). When there was a 

restraint from aanure supply, the cultivator was required to 

adopt either the two-year rotations like G-J, B-J, and W-J etc. 

which could be prsctised 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 

brought in serious restraints when a land-holding was predo­

minantly of light and/or deep-black land. When a land-holding 

was largely of light soil, the two-year rotation of G-J predo­

minated (Case Study' 19) and when it was of deep-black land, 

the two-year rotation of C-J and its combinations (Case Study 

V)O). In any case, the area allotted to jowar always remained 

more than wanted. Such cultivators kept more of milch-and 

working cattle, 8S 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) 

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Annual 
requirement 
of jowar 

Case 
Study 

No. 

Size Soil- Supply of manure Total Area 
of composition -------.-------------------------- number Total under 
land- of land­
hold- holding 

6 to 10 cart-loads 

ing ------------ ----------.-----------
Light lo1edlum- Lir;ht 80il l·~edium-

black black 
80il 

11 to 15 of 
cart-loads plots 
----------J.ledium­
black soll 

-.-------- --------- ----------
Plots Area Plots Area Plots Area 

area jowar 
averaged 
over 
rotation 
cycle 

----- ---- ------------- ------- ------- ------.-----

16 to 25 mds. 5 2.M - 2.88 - 4 2.88 4 2.88 1.44 

7 3.90 3.90 - J ).90 - 3.90 1.95 

4.50 4.50 - J 4.50 3 4.50 1.50 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -
Total 4 2.88 10 11.28 

----- .-. --- ---. ------- - - - - - - - - - - -- - - - - - - - - - - - - - -
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T~bl. ~.8 : Rotation-plans or the Medium Cultivators in Khirode (Area in Acres) 

,UnllU 
requlrUent 
or jOllar 

- - - - - - - - -Soil-composition 
or land­
holding 

Case Sis. ----------------Study or land- Medium-
Ko. holding Light black 

, :' ,'" . ~ ~ - - - - - - - - -- - - - - - - - - - - - - - "' ... ~ .~ -,. - - .... ; .. "- - - - '.- - - - - - - - - - - - - - ... -- -- -
Supply' of manure 

-------------------------------------------------------------------------------------------------------------Upto 5 cart-loads 6 to 10 cart-loads 
------------------------------------- ---------------------------------------------------------------------Light soil 

-----------
Medium-black soil 

G-J G-C ------------------------G-J-C 

Light soil' " "" " ", Medium-black soil 
•. . ' ,I.. . • 

---G:j----·~ .' -~G:C-:~-'--~-:----G:j---------G:C:j-------C:C:C:J---------. 
----------- ----------- ----------- ----------- ----------- ._---------- ----------- -------------Plots >Area Plots Area Plots Area Plots Area .Plots Area Plots Area Plots Area· Plots Area 

- - - - - - - - - - - - - - - - - - - ------ _. - - - 0 .. '_ ---------- - --
7 to 15 lids. 10 

11 
16 
27 

16 to 25 ads. 9 
17 
20 
25 

26 to 30 ms. 14 
18 
21 

31 to 40 ads. 13 
22 

24 

Aboye 40 ~ds. 12 
19 
23 

------- - - - -
'fota1 17 

5.88 

5.91 
7.51 

12.78 

5.28 
5.40 

11.74 
13.03 

6.63 
8.46 

10.88 

6.58 
6.60 
8.32 

6.28 
10.33 

8.83 

2.93 2.95 

1.55 4.36 
7.51 

3.00 9.78 

2.05 
2.60 
1.25 
3.75 

-
1.13 

3.00 
6.60 

-

3.23 
2.80 

10.49 
9.:28 

6.63 
7.33 

10.88 

6.28 
2.40 
3.20 

- - - - - - - - - - -
140.44 41.42 99.02 

- -- -- -- - - - --------- - - - -

- -

.. -

3 2 2.60 

- -
- -

3 2.60 1 2.80 -- -
- - - -- -

.. 
- .. --

- -- - -
- - - - - - - - - - - -- - - - - .. 

3 2.60 4 2 2.60 

- .. - - - - - - - - - - - - - -

1 

-
1 

1 

-

1 
J 

-
2 

- -
9 

-
1.55 

3.00 

2.05 

3.00 
6.60 

__ is_ 

21.83 

.. -
2 

- .. 

2 

_. 

, -
-
,-
'-

-
-

-- - - - -
6.01 ' 

- - - - -'-.- - - - -. 

.. 1 0.83 

- .. 
1 1 

- .1 0.75 

- .. 

J .. .. -. 

.. . , 

·1 3.20. ,f' .. 

- - - - - - - - - - - - - -- - -
4 3 1 5~45 

- -- - - - - ------
., ---- ----

(continued) 



~ • 5. 8 : ( continued) 

- - - - Supply of manure Soil-composition 
of -------------------------------------------------------------------------------'--------------------

Si ze of land-holding 11 to 15 cart-loads 
AI. ual 
1"'8 ~re.aant 
of ower 

ase 
Study 
No. 

land- ----------------holding Light Medium-
-Li~ht-;~ii---------------------------------M;di~:bi;~k-;~il--------------------------------------

black 
G-J 

Plots Area 
----------- --- -------------

t.o 15 .cis. 10 
11 
16 
27 

16 ~ 2 ~ds . 9 
17 
20 
25 

6 ~ 0 !tas . 

31 ~ W d s. 

Abov e Wads. 

- - - - -
'Tot. e ._ 

14 
1S 
21 

13 
22 
24 

12 
19 
23 

17 

- - - - -

5. SS 
5.91 
7. 51 

12.78 

5.28 
5. 40 

11.74 
13.03 

6.63 
8.46 

10. SS 

6 . 58 
6. 60 
8.32 

6.28 
10.33 

8.83 

, 

2.93 2.95 
1. 55 4.36 

7.51 
3.00 9.78 

2.05 3.23 
2.60 2.80 
1.25 
3.75 

10.49 
9.28 

6.63 
1.13 7.33 

10. 13 13 

3.00 3.58 
6. 60 

7.93 
5.63 

13.32 

6 .213 
2.40 
3.20 

- - -_ r- - - - - -
140.44 41.42 99.02 

- - - - - - - - - - - -

2 3.75 

1 1.15 

- - - - -
3 

- - - - - - - - - -

--------------------------------------------------------------------------------G-J G-C C-J G-C-J G-J-C 

------------ ------------ ------------ ------------ ------------Plots Area Plots Area Plots Area Plots Area Plots Area - - - - - - - --- - - - - - - - - - - - -

3 1 1.00 1 2.43 

6 6.63 

1 3.60 4 

2 1 0.913 2 

- - - --- - - ------- - - - - - -
1 3.60 9 16.54 2 2.43 

- - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - -

(continued) 
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Table 5.8: (continued) 

--------

Annual 
re quire. ent. 
of j owar 

Case 
Study 
No •• 

Size 
of 
land­
holding 

- - - - - - - - -
Soil-composition 
of 
land-holding 

----------------
Li gh t Medi um-

. black 

----------------------------------------------
Supply of manure 

------------------------------------------------------------------------------
Above 15 cart-loads 

------------------------------------------------------------------------------
Light soil Medium-black soil 

-------------------------------------
G-J G-C-J J -J-J G-C C-J G-C-U 

---------- ---------- ----------- ----------- ---------- -----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

Total 
number 
of 
plots 

-------------------------

7 U) 15 :ads. 

16 to 25 mds. 

26 t..o 30 !lids. 

31 t.o J..O a ds. 

10 
11 

16 
27 

9 
17 
20 
25 

14 
18 
21 

13 
22 
24 

A:>o'Ye 40 lids. 12 
19 
23 

- - - - - - - -

5.es 
5.91 
7.51 

12.78 

5.28 
5.40 

11.74 
13.03 

6.63 
8.46 

10.gg 

6.58 
6.60 
8.32 

6.28 
10.33 

8.83 

- - - - -

2.93 2.95 
1.55 4.36 

7.51 
3.00 9.78 

2.05 
2.60 

1.25 
3.75 

3.23 
2.80 

10.49 
9.28 

6.63 
1.13 7.33 

10.88 

3.00 3.58 
6.60 

7.93 
5.63 

- - - -

8.32 

6.28 
2.40 
3.20 

- - - -

1 1.18 1 

1 1.25 

1 1.13 

3 

- - - - - -

1.75 1 1.60 

-

1 3.45 

3 3.62 1 

1 1.10 

- - - - -- - - - - - - - - - - - -
1 1.10 5 8.67 

1 

4 

1 

1 
'1 

- - -
8 

1.35 

0.93 

1.03 
2.40 

- - - - -
12.75 

4 
4 

5 
3 

4 
4 
6 
7 

6 
6 

5 

4 

3 
6 

3 
5 
3 

- - -

Total 
area 

5.88 
5.91 
7.51 

12.78 

5.28 
5.40 

11.74 
13.03 

6.63 
8.46 

10.88 

6.58 
6.60 
8.32 

6.28 
10.3l 

8.83 

2.51 

Area 
under 
jowar 
averaged 
over 
rotation 
cycle 

1.62 
1.05 
0 • .87 
5.02 

1.26 
1.30 
2.97 
3.19 

· 2.21 
: 2 26 .' . • 1.80 

3.29 
3.:39 
1.99 · 

--------
140.44 

140.44 41.42 99.02 6 10.39 1 1.75 - - - - - - - - - - - - - ---- --
Tot.al 17 

---------- - - - - - - - - - - - - - - - - - - - - ------ - - - - - - - - - - - - - -- - -



Table 5.9:' Rotation-plans of the Large Cultivators in Khirode (Area in Acres) 

~ - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -------------- -- ------- - - - ------

Soil-composition 
of land-holding 

Supply of manure 
-----------------------------------------------------------------------------------------------------------~-------------------------

Annual 
requirement 
of 

Gase " Size of 
Study land­
No. ,holding 

Above 15 cart-loads 
-------------------------------------------------------------------------------------------------------------------------------------

jowar 

Light Medium­
black 

Light soil 
-----------------------------------

J-B G-G-B J-J-J 
---------- ---------- ----------
Plots Area Plots Area Plots Area 

-------------------------------------------

31 to 40 mds. 26 15.64 15.64 

28 20.91 3.60 17.31 3 3.60 

29 23.14 23.14 

30 35.54 8.73 26.81 2 6.50 1 2.2) 

-------------------------------------------------------------------------------------------------
G-J G-C C-J W-J G-C-J G-J -C J -J -J P-P-P 

Medium-black soil 

Plots Area Plots Area 
---------- ---------- ---------- ---------- ------------
Plots Area Plots Area Plots Area Plots Area Plots Area 

-----------
Plots Area 

- ---- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -

2 7.48 1 4.50 2 3.66 

4 17.31 

1 9.60 2 6.05 2 1.63 1 1 0.38 1 0.93 4.55 - I , 

3 16.41 1 5.40 1. 5.00 

- - - - - - - - -
Total Total 
number area 
of 
plots 

- - - - -
Area under 
jowar 
averaged 
over 
rotation 
cycle 

- - -- - - - - - - - - -- -

5 15.64 5.57 

7 20.91 5.77 

8 23.14 5.75 

a 35.54 9.84 

- - --
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

------- - - - - - -- - - - - - - - -

Total 4 95.23 12.33 82.90 2 6.50 3 3.60 1 2.23 2 7.48 5 30.51 5 15.11 2 1.63 5 21..86 1 5.00 1. 1 0.93 95.23 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------------ .-- - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Table 5.10 ': Rotation-plans of the Small Cultivators in Vivare (Area in Acres) -
- - - - - - - - - - - - - - - - - - -

Annual requirement 
of jowar 

Case 
study 
No. 

Size of 
land­
holding 

Soil-composition 
of land-holding 

------------------------
Light Medium~ Deep-

black black 

- - - - - - - - - - - - - - - - ------------------ ------
Supply of manure 

------------------------------------------------------------------------------------
Upto 5 cart-loads 6 to 10 cart-loads 

---------------------------------
Medium-black Deep-black soil Light soil Medium-black 
------------- ------------------------------ ----------~-----C-J C-J C-C-J G-J C-C-J . 

Plots Area Plots Area Plots Area Plots Area Plots Area 

--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - ------------ ------------- -

7 to 15 maunds 2 

3 

7 

12 

16 to 25 maunds 8 

26 to 30 maunds 

10 

11 

14 

15 

5 

1.48 

1.50 

2.58 

3.53 

2.61 

2.73 

3.18 

4.31 

3.08 

2.20 

13 4.05 

- - - - - - - - - - - - - - -

Total 11 31.25 

- - - - - - - - - - -------

1.48 

1.50 

2.58 

3.53 

2.61 

2.73 

1.68 1.50 

4.31 

0.53 2.55 

1.45 
. 0.75 

0.55 3.50 

- - - - -

0.53 8.81 • 21.91 

2 

- - -

2 

1.68 

- - -

1.68 

-

1 

1 

2 

2 

2 

3 

11 

- - - - - - -

2.61 

2.73 

1.50 

4.31 

- - - -

14.13 

- - - - -

3 3.53 

1 0.53 2 2.55 

- - - - - - - - - - ------

3 3.53 1 0.53 2 2.55 

- - - - - - - - - - - - - -------- - - -

(continued) 



Tc~~e 5.10 : (continued) -
. 

. -----

·Annual requirement 
of jowar 

.------ -

7 to 15 maunds 

16 ta 25 maunds 

26 to 30 maunds 

Case 
Study 
No. 

2 

3 

7 

12 

$ 

10 

11 

14 

15 

5 

13 

- - -

Size of 
land­
holding 

- - -

1.4$ 

1.50 

2.5$ 

3.53 

2.61 

2.73 

3.1$ 

4.31 

3.0$ 

2.20 

4.05 

- - - - - - - - - - ~ ~ 

Soil-composi tion of .' . 
land-holding 
--------------------- ,-

Light Medium- Deep-, 

-----------------------------
Supply of manure 

--------------------------------------------------------
11 to 15 cart-loads 

--------------------------------------------------------
Medium-black soil Deep-black 

------------black black' . -----------------------------------------
C-J C-J G-C-J C-J 

- - -

0.53 

2.5$ 

1.6$ 

2.55 

1.45 

0.55 

" -----------
Plots Area 

- - - - - ---- - - - -

1.4S 

1.59 ' 

... 

3.53 ' , 

2.61 

~~73 ' 

1.50 

4 • .]1 

0.75 

3.50 2 0.55 

------------ ------------ -----------
Plots Area Plots Area 

- - -

3 2.5$ 

2 1.45 

Plots Area 
- ----

.-

1 

3 

- - -

0.75 

3.50 

--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - '- - '- - - - - - - - - - - - - - -- - - - - - --

Total 11 31.25 0.53 S.$l 21.91 2 , 0.55 2 1.45 3 

-

Total Total 
number area 
of 
plots 

- -
1 

1 

.3 

.3 

2 

2 

4 

3 

·3 

.3 

5 

- - -
1.4S 

1.50 

2.5S 

3.5.3 

2.61 

2.7.3 

3.1S 

4.31 

3.0S 

2.20 

4.05' 

--------

30 31.25 

----------.----- - - - -- - - - - - - - - - - - - - - - - - - - - -----------

-

- - - .- - -
Area Under 
jowar 
averaged 
over 
rotat;ioD 
cycle 

- - - -

0.7~ .' 

0.75 

0.S6 

1.lS 

1".30 

1.~7 

1.59 

2.15 

1.11 . 

1.10 

2.0.3 . 

- ---

-



" ; : 1i '11 : Rotation-plans of the Medium Cultivators in Vivare (Area in Acres) 
Tab1~ <"". ' -

i · -. - .~ ,- ... - - - - - - -__ - . li, .. 

AnIlual 
requirement 
of jowar 

- - - - -

7 to 15 mds. 

16 to 25 rods. 

26 to 30 rods. 

31 to 40 mds. 

- - - - - - -
Total 

- - - - - - -

Case 
Study 
No. 

-

-

20 

16 

23 

25 

18 

19 

22 

17 

21 

24 

10 

- -

-

-

Size 
of 
land­
hold­
ing 

5.45 

10.91 

14.64 

5.71 

5.95 

8.71 

5.58 

8.13 

14.63 

- - -
86.09 

- - -

- - - - - - - - - - - ~ -. - - . - - - - - - - - - - - - - - - - - - - - - -- -' ~: - S~P~1; ~f -m~~; - - - - - - - - - - - - - - - r- --- ----------- ---- ---"~- --------
Soi I-compo si tion ----------------------------------------:------.---.---~:- -- -6 -~;-io-~~;~ :i;;'d:;-------------------------t .. --------------------------------------------- ----------------
of land-holding ---------------------------------------------------------------------------________________ __ _ L 

Ligh.t soil Medium-black soil , Deep-black- S-0~1------~j.-:----~--------------------------------------- ---------------------------------- . -- -------------------------------------~----------
Light ~~~~~- ~~:~k ---(i:j- - C-J G-C-J C-C-J G-C ---c:J---------c:w---------j:w--------c:£j-----~---G--J---C---------;-;-~-------;-~-~-~---- r--chiiii~~:----

-

-

1.13 

0.20 

2.32 

0.75 

3.00 

- - -
7.40 

- - -

5.45 

2.80 

'3.18 

4.00 

- - -
25.19 

- - -

-

-

2.20 

7.91 

11.46 

5.71 

1.50 

3.38 

5.58 

8.13 

7.63 

- ----

53.50 

- - -

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- - - ~ ! : - - - - - - - Chillies Plots Area Plots Area Plots Area Plots Area PJ Plots Area Plots Area Plots Area Plots Area PlotiA;;; : _______ -____ ___________ _ __________ J _____________ _ 

- . Plots Area Plots Area Plots Area ! Plots Area ------ - - - - - - - - - - - - - --~ -.- -
2 I ' 1 1.13 1 2.20 

- I , 

1 1.75 2 3.70 

3.18 1 
1 3.28 3 2 

2 1.48 3 4.13 1 0.10 
2 2.32 1 1.00 

2 1.13 3 1.50 

. , 

- '. 
2 :l.GO 2 4.00 2 1.90 2 1.85 2 1.50 1 1.20 1 1.18 

- - - - - - - - - - - - - -- - - ~- - - - - - - - - - - - - - - - - - - - -- - - - - J- -

5 p.45 3 4.05 4- 8.93 2 3.70 2 1.13 6 8.46 8 6.63 2 1.50 1 1.20 1.18 3 4.13 1 2 5.30 1 0.10 

- - - - ----- - - - -- - - -- - - - - - - - - - - - - - - - - - - - - - - - - -' - - - - - - - - - --
(continued) 
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'able !.ll: (continued) 

- - - - - - - - - - - - -

u.nUftl 
rec~ir~.ent 
:>f "~owElr 

- - - - - - -

., t.o 15 ::ad!'. 

lC: t.o 25 lr.ds. 

£t t.o 3C l5ds. 

31 t.o 1..0 md 5 • 

Case 
St.udv 
No. " 

20 

16 

23 

25 

18 

19 

22 

17 

21 

24 

- - - ------

Tot.~l 
10 

- - - ------

Size of 
land­
holding 

-' - -. -
SOil-composttio~~f 
land-holding : 

-------------~-------
Li~ht Mediumi ~eep­

black, black 
., 
l • . . 
I - - - - - - - - - -------

6.38 

5.45 

10.91 

14.64 

5.71 

5.95 

e.7l 

5.58 

8.13 

14.63 

- - -

86.09 

- - -

- -

- -

1.13 3.05 ~ 

5.45 .: 

0.20 2.80 

3.18 

2.20 

7.91 

11.46 

5.71 

2.32 2.13' ". 1.50 

0.75 

3.00 4.00 

- - - - -- - - - - -
7.40 25.19 53.50 

- - - - -- - - - - -

-

-

- - - - --- - - - - - - - - - - -\- - - - - - - - - - - - - --
Supply o~manure - ________________________________ L _____________ ----------------
11 to 15 cart-loads 

i,i~ht.-;~ii---------M~di~:bi~~k-~~il·:----------D~~p-:bi;~k-~~ii 
----------- ------------------------- ---------------

G-J C-J C-C-J C-C-C-J 
---------------

Plots Area Plots Area Plots Area Plots Area 
- - - - -

1 0.75 2 2.53 1 2.05 4 

- - - - - - - - - - - -
- ---- - - - - - -- - -

1 0.75 2 2.53 1 2.05 

- - - - - - - -
4 3.3S 

- - - - - -
- - - - - - - - - - -

- - - - - - - - - - --
(continued) 



Tetle 5.11: (continued) 

J.nnual 
re quire::ent 
of 'ollar 

7 t.o 15 Qds. 

16 t.o 25 :ad s. 

Case Size of 
Study land­
No. holding 

20 

16 

23 

25 

6.38 

5.45 

10.91 

14.64 

Soil-composition 
of land-holding 

---------------------
Light Medium- Deep-

black black 

1.13 3.05 

5.45 

0.20 2.80 

3.18 

2.20 

7.91 

11.46 

Supply of manure 
------------------------------------------------------------------

Above 15 cart-loads 
-Li~ht--------M;di~:---------------------------------------------
soil black soil Deep-black soil 

--------------------------------------
J-J-J G-C G-C C-J C-w 

----------- ------------ -----------
Plots Area Plots Area Plots Area Plots Area Plots Area 

- - - - - - - - - - ---

1 0.20 3 2.80 2 3 

257 

--------~-,..--

Total Total Area .Under 
number 
of 
plots 

4 

3 

9 

7 

area jowar. 
averaged 
over · 
rotation 
cycle 

6.38 

5.45 

10.91 

14.64 

- _0-, 

2.64 
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: ao~ ~ion-plans of ~he Lar~e Cultivators in Vivare (Area in Acres) 

------------ - - - - - - - - - - -

8S8 
St udy 

o . 

Soil-composition of 
land-holding 

~i .e -------------------of Li ght Medium- Deep-
land- black black 
hold-
ing 

--- --- --------- -----Supply of man~e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

---ii-~~-i5~~;;~:i~;d;-------------------------------Ab~;;-15-~;~:i~;d;---------------------- ~~~er ~;:l ~~:r 
---------------------- -------------__ -____ of jowar 

Deep-blac1~ soil 

----------------------c-w C-C-C-J 
---------- ----------
Plots Area Plots Area 

Medium- - ------------------------------------------------- ave-
black 

plots raged 
Deep-black soil 

----------------------------------------------------------
G-C-J C-C-J C-J-W C-C-C-J C-C-J-W J-J-J 

---------- ---------- ---------- ---------- ----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

over 
rota­

· tion 
cycle 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ci s. 29 17.89 17.89 4 9.98 3 7.91 7 17.89 1. 98 

30 47 .30 47.30 3 12.71 7 34.59 10 47.30 12.88 

ltCis . 26 1 5 .30 1.00 14.30 1 1.00 4 10.40 1 3.90 6 15.30 3.79 

s. 27 18 . 86 18.86 3 4.60 5 12.73 1 1.53 9 18.86 7.39 

-------- -------- --------- -------- - - - - - - - - - ----------- ------- ------------- ------

99 .35 1.00 98.35 7.91 1 1.00 3 4.60 7 23.11 1 3.90 12 47.32 1 1.53 32 99.35 

- - - - - ------ --------- - - - - - - ------ ------- ------- ------ ------- ------- --------------
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s.e. Soil-Composition of the Land-Holdings 
and the Hotation-Plans -

The eoil restraint was severe in th 
e case of lighter soil. 

Thh type or land had the least adaptabilit d i Y an t almost 
dictated the rot.at.ion ot G-J. The other two soil types were 

cOllparat.iYely aucb adaptable. The medium-black land, as pointed 

out. earlier, was suited t.o all the three major crops and hence 

a number ot rotations formed ot these crops could be practised 

on it. On the deep-black soil, cotton and jowar were the two 

.ajor crope grown, but repetition of any of these crops was 

possible on it and t.herefore the various combinations of the C-J 

rotation could be adopted on it. The differences in the adapta­

bility ot the three typee of so11 can be seen from Tables 5.13 

to 5.20, wherein, the cultivators and the rotations accepted by 

thea according to tbe soil composition ot tbeir land-holdin~s, 

bave been classified. In Khirode, for example, the two culti-

Yatore haYing land-boldings entirely of ligbt soil, accepted the 

G-J rotation on their entire land, in spite of the differences 

in their raquirement ot food, manure supply and size of land­

holding (.ee Table 5.1). In the case of such land, the soil 

type had an ovenlbelaing efrect. In fact it was the deciding 

factor. Thus, aJ.aost all the cultivators in both the villeges 

baving light 8011 in their land-holdings, invariably accepted 

the two-year rotation of 

and the deep-black land, 

G-J on it. In the case of the mediUIII 

however. the soil factor did not 

dominate to such an extent. 
e i n to play 

The other factors cam 
t tions for every 

and they along with soil determined the ro a 
r the basic factors 

individual cultivator. Soil became one 0 



Table 5.13 : Rotation-plans ot the Cultivators in Khirode having Land-holdings Wholly 
ot Light Soil (Area in Acres) 

- - -------- - - -- ------- -- - - --- - - -- - - - - - - -- - ---
Annual requirement 
ot jowar 

Case 
Study 
No. 

Size or 
land­
holding 

Supply or manure 
---------------------------6 to 10 Above 15 

certloeda cart-loeds 
--------~--- ---------.-G-J G-J 
------------ -----------Plote Area Plots Area 

Total 
number 
ot 
plots 

Total 
area 

-- - ------ -- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - --

16 to 25 mda. 7 3 - - ,) 

31 to 40 mds. 22 6.60 - ,) 6.60 ,) 6.60 

- - - --- - - - - - - -- - --- - - - - - - - -- -- - - - - - - - - - -
Total 2 10.50 ,) ,) 6.60 6 

- - -- - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -
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, , '.bl. 5.1. : Rotation-plans of the Cultivators in Khirode Having Land-holdings Wholly of Medium-black Soil (Area in ~cres) 

- - - -
Annual 
roe cui re.r. en t 
or ' ~ ovar 

-------

Case 
Study 
No. 

7 to 15 Eds. 16 

16 to 25 IIlds. 5 

Size of 
land­
holding 

7.51 

2.8$ 

S 4.50 

te to ;0 .ds. 14 6.63 

21 10.SS 

31 to 40 mds. 24 

26 

8.32 

15.64 

29 23.14 

.Above LO !:.d s. 12 6.28 

- - - -- - - -

Total 9 

- - - - - - - - - - - - - - -------
Supply of manure 

-----------------------------------------------------------------------------------------------------~----------------6 to 10 
cart-loads Upto 5 cart-loads 11 to 15 cart-loads. 

________________ -_________ 4 __________ _ --------------------------------------------------------------------------
G-C G-J-C G-J-C G-J G-C C-J G:-C-J G-J-C 

----------- ----------- -----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

--- ------- ------------- --------

3 2 2.60 

- - - - - ~~ : 

- - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - -- - - - - -

3 4.91 2 2.60 3 2 6 10.69 5 3.86 

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

_ . __ , _ ,T-- - - . 

- - - - - - - - - - - - - - - - - - - - - - - - - - - ( cGntinued). 

- - - - - - - - - - - -
-- - - - - - -



: ( conti nue d ) 

.lnnual 
re q . re ::.e nt 
.,r liar 

Case 
Study 

o. 

Size of 
land­
holding 

----------------------------------------
Supply of manure 

---------------------------------------------------------------------------------------~-------------Above 15 cart-loads 

----------- -----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - -

t.o !tas . 16 7 . 51 

6 to 2 - cds. 5 2. 8$ 

S 4. 50 

26 t.o 30 m s. 14 6 .63 

21 10. $$ 

31 to U) rod s • 24 $.32 

2 7.4$ 1 4.50 2 3.66 
26 15.64 0..38 1 0..93 

9.60. 2 6.0.5 1 4.55 2 1.63 1 
29 23 .14 1 

2 5.25 1 1.0.3 
J,.' ove 0 mds . 12 6.2$ 

- - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - ---- -- --- -------- ------ - - ---- - - - -

'1'0 t.al 9 
2 2 14.10. 6 14.96 2 2 1.63 1 1 0..93 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------- ---- -- ------ ------

Total 
number 
of 
plots 

5 

4 

3 

6 

5 

6 

5 

8 

3 

- - - -

45 

~62 

'. : .. _ .... ~r._ 

Tatal 
area .' 

- • . 

. 7.5i. 

2.88 

4.50. 

6.63 

10..88 

~ 

8.3~ 

15.64 . 
23.14 

6.28 
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Table ~.~ : Rotation-plans of the Cultivators in Khirode Having Land-holdings of Light and Medium-black Soils (Area in Acres) 

- - - - - - - - - - - -

Annual 
re quireltent 
ot jowa%" 

-------
7 t.o l~ mds. 

16 to 25 l%:c.s. 

26 to 30 mds. 

31 to 40 GOds. 

Acove 40 mds. 

Case 
Study 
No. 

10 

11 

27 

9 

17 

20 

25 

18 

13 

28 

30 

19 

23 

Size of 
land­
holding 

5.S8 

5.91 

12.78 

5.28 

5.40 

11.74 

13.03 

8.46 

6.5$ 

20.91 

35.54 

10.33 

8.$3 

- - - - - - - - - -- - - -
7ota1 13 150.67 

- - - - - - - -

- --- - - .,.. -
Soil-composition Supply of manure 
of land-holding ---U;~~-5-~~;~:i~;d;----------------------------------------6-~~-io-~~;~:i~;d;----------------------~--------

--------------
Lil!:ht Medium­

black 

2.93 

1.55 

3.00 

2.05 

2.60 

2.95 

4.36 

9.78 

3.23 

2.80 

1.25 10.49 

3.75 9.28 

- -

1.13 

3.00 3.58 

3.60 17.31 

8.73 26.81 

7.93 2.40 

5.63 3.20 

- - - - - - -
47.15 

- - - - - - - -

-------------------------
Light soil Medium­

black soil 

G-J G-C 
----------- -----------
Plots Area Plots Area 

------------------------------------------------------------------.-,--"-------
Light 
soil 

G-J 
-----------
Plots Area 

Medium-black soil 

---G:j------------G:c---------G:c:J-------c:c:c:J--7;~-------- -
'" ----------- ----------- ----------- -----------

Plots Area Plots Area Plots Area Plots Area 
- - - - - - - - - - --- - - - - - - ------~ --

3 2.60 1 2.80 

- - - - - - - - - -
3 2.60 1 2.80 

- - -- - -

- - - -

- - - -

1 

1 

1 

1 

2 

1.55 

3.00 

2.05 

3.00 

5.63 

------
6 15.23 

- - - -

.. . 

2 1 .. 
1 4.33 1 

2 1 0.75 

3 

1 

- - - - - - - - -- - - -
4 7.91 4 6.01 3 1 

- - -- - - - - - - - --
( continued) 



Table '5.15: ( continued) -
-- - -

Annual 
requirement 
of jowar 

--------

Case 
Study 
No. 

Size of 
land­
holding 

7 to 15 mds. 10 5.88 

11 5.91 

16 to 25 mds. 

27 

9 

17 

20 

25 

26 to 30 mds. 18 

31 to 40 mds. 13 

28 

30 

Above 40 mds. 19 

23 

- - - -
Total 13 

- - - - -

12.78 

5.28 

5.40 

11.74 

13.03 

6.58 

20.91 

35.54 

150.67 

- - - - - - - - - - - - - - - - - - -------- - - - -Soil-composi tion - - .. 1_ - - - - _ 

of land-holding ----------------------------------_______ Supply ;f-m~~; - - - - - - - -------- - - -- - - - - - - - - - - - -! - - - - - - - - - - - - - -______________ 11 to 15 cart-loads --------'---___________________ _ 

Light ~~~~~- Li;h~-~~il---------M~di~=bl~~k-;~ii---------- _______________ -----Ab;;~-i5-~~;t:i;~d;-------------------------------------------------------------

2.93 

1.55 

3.00 

2.05 

2.95 

4.36 

9.78 

3.23 

2.60 2.$0 

1.25 10.49 

3.75 9.28 

1.13 7.33 

3.00 3.58 

3.60 17.31 

$.73 26.81 

7.93 

5.63 3.20 

47.15 103.52 

---------- ---------------------------------------------------------------------------------------------
G-J ---G:c---------C:J-------u:c:j---- Light soil Medium-black soil 

---------- ---------- ---------- ---------~ J-----------------------------------------------------------------------------------------------------------
Plots Area Plots Area Plots Area Plots Area _____ _ __ ~:~____ G-C-J G-C-B J -J -J G-C C-J G-C-J G-J-C 

- - - - - - - - - - - - - - - - - - - - - - - - - _~e~ _P~o:s _ Area _p~;~;-~;; pi~~;-A;;; pi;~;-~;; -pi;t;--A;;; pi;t;--A;;: pi;t;--A;;; pi;t;--A;;; 
-- ----- _. -

1.18 1 1.75 1 1.60 1 1.35 

2 3.75 3 5.85 1 1.00 1 2.43 1.25 1 3.45 4 7.04 

.. 
1.13 3 3.62 1 1 0.93 

3 3.60 4 17.31 

2 6.50 1 2.23 3 16.41 1 1 5.00 

6.$3 1 1.10 1 2.40 

-------

2 3.75 3 1 1.00 1 

11 1 5.00 - - - - - - - - - - -- - - - - - - - - - 10.39 2 1 1.75 3 3.60 2 8 25.08 2 8.18 29.03 

- - - - - - _. - - -------

Total 
number 
of 
plots 

4 

4 

- - - -
Total 
area 

3 12.78 

4 

4 

6 

6 

4 

7 

8 

5 

3 

65 

5.28 

5.40 

11.74 

6.58 

20.91 

35.54 

------
150.67 

-- - - - --
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Table 5.16 : Rotation-plans or the Cultivators in Vivare having Land-holdings Wholly ot • 
Medium-Black Soil (Area in Acres) 

_. ____ .. _____________ - ~------- ----- --- ---- __ e. 

Annual 
requirement 
or Jowar 

Case Size or 
Study land-
No. holding 

Supply ot manure 
---------.. ----------------------------6 to 10 cart-loads 11 to 15 

cart-loads 
-------------------------- -----.-----C-C-J 
------------ ------------ -----------Plots Area Plots Area Plots Area 

Total Total 
number area 
ot 
Plots 

- - - - - -- -- -- - --- - - - --- - -- - - - - -- -- -- - -- - - - - - - - .-

7 to 15 mds. 7 - - - 3 

16 to 25 mds. 16 5.45 1 1.75 2 - - 3 

.------- - -- - - - -- - - - ----------- - - - - -
Total 2 1 1.75 2 3 6 

-------- ---- ----- ------- ----



Table 5.17: Rotation-plans of the Cultivators in Vivare Having Land-holdings Wholly of Deep-black S~il (Area in Acres) -
- - - - -
.Annual 
requirement 
of jowar 

- - - - - - -
7 to 15 mds. 

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

- - - - - - -
Total 

- - - - - - -

- - - -

-

-

-

Case 
Study 
No. 

- -

2 

3 

12 

8 

10 

14 

18 

29 

30 

17 

21 

27 

-
12 

-

-

-

Size of 
land­
holding 

- - -

1.48 

1.50 

3.53 

2.61 

2.73 

4.31 

5.71 

17.89 

47.30 

5.58 

8.1) 

18.86 

- - - -
119.6) 

- - ----

-

- - - -- - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Supply of manure 

--------------------------------------------------------------------------------------------------------------------
Upto 5 cart-loads 6 to 10 cart-loads 11 to 15 cart-loads 

---------------------------- ---------------------------------------------- -------------------------------
C-J C-C-J C-J G-J-C Chillies-Chillies C-w C-C-C-J 

------------ ------------ ------------ ---------------- ------------ --------------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2 1.48 

1 1.50 

3 3.53 

2 2.61 

2 2.73 

3 4.)1 

- 2 1.48 3 4.13 1 0.10 

4 9.98 3 7.91 

- -

- - - - - - - - - - - - - - - - - - - - -------- ------------

10 12.6) ) 3.53 2 4.13 1 0.10 4 9.98 3 7.91 

- - - - - - - - - - - - - - - - ------ ------ -------------
(continued) 
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Table 5.17 : (continued) -
-- - - ---------

Annual 
requirement 
of jowar 

Case 
Study 
No. 

Size of 
land­
holding 

.---------

7 to 15 mds. 2 1.4$ 

3 1.50 

12 3.53 

16 to 25 mds. 2.61 

10 2.73 

14 4.31 

26 to 30 mds. 18 

29 

30 

31 to 40 mds. 17 

21 

Above 4D mds. 27 

- - - - - - - - - -
Total 12 

- - - - - - - - - -

- -

- -

5.71 

17.$9 

47.30 

18.86 

- - -
119.63 

- - - - -

----------------- ----
Supply of manure 

--------------------------------------------- -Above-iS ~;;t:i~;d;--------------------------------------

---C:j------------~-G:C-------------~:C:J------------C:j:w-----------C:c:j:w-----------j:j:j-----

------------
Plots Area 

-

-

4 

7 

-
11 

- -

-

-

-

5.0$ 

8.13 

- -
13.21 

- -

------------
Plots Area 

1 0.50 

- - - - - - - -
1 0.50 

- - - - - -

------------
Plots Area 

3 4.60 

- - - - - - - -
3 4.60 

- - - - - - - -

------------ ------------
Plots Area Plots Area Plots Area 

3 12.71 7 34.59 

5 12.73 1 1.53 

- - - - - - - - - - -- - - - - - - - - -

3 12.71 12 47.32 1 1.53 

- - - - - - - - - - - - - - - - - - - - -

-

-

Total Total 
number of area 
plots 

-

2 

1 

:3 

2 

2 

:3 

6 

7 

10 

5 

7 

9 

-
57 

-

- - - - - - -

- -

-

-

1.48 

1.50 

3.53 

2.61 

2.73 

4.31 

5.71 

17.89 

47.)0 

18.86 

- - -
119.6) 

- - - -
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Table 5.18 : Rotation-plan or the Cultivator in Vivare having Lend-holding or Light end 
Medium-Black Soile (Area in Acree) 

- - - - - - - -- - --- - -- - ---- -- - - - -- - -- - - -- - - - - - - - -- --
Annual 
requirement 
of jowar 

Case Size or 
Study land-
No. holding 

Soil-composition 
or land-holding 
-------------.--Light Medium-

black 

- - - - - - - - - -- - - - - - - - - - - -

16 to 25 mds. 15 0.53 

Supply or manure Total 
---------------.---------- number 

6 to 10 cart-loads or 
-------------------------- Plots 
Light soil Medium-black 

soil 
---------~ -------------
----------- -------------Plots Area Plots Area 

Total 
area 

-.---------- ---- ---- --

1 2 ).08 

- - - - - - - - - - - - - ------------- -----------



Table 5.19 : Rotation-plans of the Cultivators in Vivare Having Land-holdings of Medium and Deep-black Soils (Area in Acres) -
- - - - - - - -
Annual 
requirement 
of jowar 

Case 
Study 
No. 

Size of 
land­
holding 

_____________________________________________ .J ________ ___ _ 

Supply of manure Soil-composition 
of -----------------------------------------------------------------------------------------------------
land-holding Upto 5 'cart-loads 
--------------- -----------------------------
Medium- Deep- Medium-
black black black soil 

------------
C-J 

-----~------Plots Area 

De~p-biack 
so1.1 

C-J 

Plots Area 

6 to 10 cart-loads 
-------------------------------------------------------------------
Medium­
black soil 

G-C-J 
------------
Plots Area 

Deep-black soil 

--------------------------------------------------
C-J C-w C-C-C-J 

------------ ---------------
Plots Area Plots Area Plots Area 

269 

-- - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -- - -

16 to 25 mds. 11 

25 

26 to 30 mds. 5 

13 

31 to 40 mds. 26 

3.18 

14.64 

2.20 

15.30 . 

1.68 

1.45 

0.55 

1.00 

1.50 

11.46 

0.75 

--------------- - - - - - - - - -

Total 5 39.37 7.86 31.51 

- - -- - - - - - - - - - - - - - -

2 1.68 2 1.50 

1 1 2 2 5.]0 

2 1.68 2 1.50 1 1 2.g8 2 2 

- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
( continued) 



Table :5 '_19 : (continued) -
.- - - - - ------ --------------

Annual 
requirement 
of jowar 

Case 
Study 
No. 

Size of 
land­
holding 

Soil-composition 
of 
land-holding 
----------------
Medium- Deep-
black black 

- - - - - - - - - - - - - - - - - - - - - - - -
Supply of manure 

----------------------------------------------------------------------------------
11 to 15 cart-loads Above 15 cart-loads 

--------------------------------------- ---------------------------------------
Medium-black soil Deep-black Medium- Deep-black soil soil black soil 

------------------------- ----------- ----------- -------------------------
C-J G-J C-J G-C-J C-J-W C-C-C-J 

----------- ----------- ----------- ----------- ----------- -----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

--------
Total 
number 
of 
plots 

Total 
area 

--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -- - - - - - - - - - - - - -

16 to 25 mds. 11 

25 

26 ~o 30 mds. 5 

13 

31 to 40 mds. 26 

3.18 

14.64 

2.20 

15.30 

1.68 

11.46 

1.45 0.75 2 1.45 

0.55 

1.00 

-
1 0.75 

2 0.55 3 

1 1.00 4 10.40 1 

4 

6 

3 

5 

6 

3.18 

14.64 

2.20 

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total 5 39.37 7.86 31.51 2 1.45 2 0.55 4 4.25 1 1.00 4 10.40 1 24 39.37 

--- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - ------------- -----------------

270 



271 

Table 5.20 : Rotation-plans of the Cultivators in Vivare Haing Land-holdings of Light, Medium and Deep-black Soils (Area in Acres) -
• 

----

.Annual 
requirement 
of jowar 

--------

Case Size 
Study of 
No. land-

hold­
ing 

Soil-composition of 
land-holding 

--------------------
Light Medium- Deep­

black black 

- - - - - - - - - - - - - -. - - - -
Supply of manure 

---------------------------------------------------------------------------------------------------------
6 to 10 cart-loads 

--------------~------------------------------------------------------------------------------------------Light soil Medium-black soil Deep-black soil 
------------------------------------- -----------------------------------------------------

G-J C-J G-C G-C-J C-J C-w J-W C-C-J 
----------- ----------- ----------- ----------- ----------- ----------- ----------- -----------
Plots' Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

------------------------------------------------------------------------------

7 to 15 mds. 20 1.13 3.05 2.20 1 1.13 2 3.05 - 1 2.20 

16 to 25 mds. 23 10.91 0.20 2.80 -
26 to 30 mds. 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 4.58 3.38 I 
t -
" • 

. 
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 7.40 16.56 22.62 . 5 6.45 3 2 1.13 2 4.00 3 4.10 5 3.35 2 2 

------ - - - - - - - -- - - - - - - - - - - - , 
-'- - - - - - - - - - - - -'- - - - - - - - - - - - - - - - - - - - - - -- -----------

(continued) 



Table 5.20·: (continued) 

- - --

Annual 
requirement 
of jowar 

-------

Case 
Study 
No. 

7 to 15 mds. 20 

16 to 25 mds. 23 

26 to 30 mds. 19 

22 

31 to 40 mds. 24 

Size 
o£ 
land­
hold­
ing 

Soil-composition o£ 
land-holding 

-------------------
Light Medium- Deep­

black black 

---------~-

6.38 1.13 2.20 

10.91 0.20 2.80 7.91 

5.95 2.32 2.13 1.50 

8.71 0.75 

14.63 3.00 4.00 7.63 
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------. --r .- ---S~p~l; ~£ -m;n~; - - - - - - - - - - - -. - - - - - - - - - - - - - . - -

------------------------------;-----------------------------------------------------------____ Total Total 
II to 15 cart-lo~ds Above 15 cart-loads number area 

-----------------------------~---------------- --------------------------------------------_L of I Deep- Medium- plots 
Light soil Medium-black soil black-soil Light soil black soil Deep-black soil 

--~:J--------~c:W--------------- ---------------------- ---------- ---------- ----------
G-J C-J C-C-J C-C-C-J J-J-J G-C 

---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

- - - - -" - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - -

-. 4 

. 1 0.20 3 2.80 2 3.68 3 4.23 9 10.91 

1 0.75 2 2.53 1 2.05 

12 

- - - - - - - - - - - - - - - - ---------
--------------------------- .. -" - - - - - - - - - - - - - - - - - - -. : 

Total 5 46.58 7.40 16.56 22.62 1 0.75 2,:;2.53 1 2.05 4 3.38 1 0.20 3 2.80 2 3.68 3 4.23 41 46.58 

• 
. ' . 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
___ 0_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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which decided the rotations. Therefore th 1 , e cu tivators, even 

though they had similar land-holdings of med' d/ ~um an 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 a 
Subsidiary Occupation and Not Wholly 
Depending on Their Land for Family Food Needs 

As pointed out earlier, the 

six in Kbirode and five in Vivare. 

cultivators of this type were 

In both the villages, all 

of them were practically small cultivators though one each in 

Khirode and Vivare had land-holdings slightly more than ~.OO 

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 ra,q~re­

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,iost 

sight of. Tbe general attitude in their case as well was -the 

same. They too, first tried to get jowar, whatever possible on 

their land, as a JDinimWl base to meet the total family foo~ 
needs. In Tables 5.21 and 5.22, are given the rotations 

accepted by these cultivators, grouping them according to .their 

requirements and manure supply. 
In both the villages, all the cultivators of this type 

followed cultivation as a subsidiary occupation. Their m~n .. 

diff t In Khirode, three of them had agri-
occupations were eren • 
cultural labour as their main occupation; one, tailoring services 

d t 11 In Vivare, four of such 
and the remaining two, ha tea-s a s. 
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!!"~"l. c; .n: Rotation-plans of the Cultivators Following Agriculture as Subsidiary Occupation in Khirode (Area in Acres) 

- - -- - -'" - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - -

J.nnual 
recuire:r.ent 
or "jowar 

-------
7 to 15 ads. 

16 to 25 ads. 

26 to )0 mds. 

Case Size 
Study of 
No. land-

hold­
ing 

-------
3 1.9g 

1 0.80 

4. 2.03 

2 1.60 

6 3.75 

Aboye 40 ad s. 15 6.35 

Soil-composition 
of land-holding 

----------------Light Medium-
soil black 

soil 

Supply of manure 
-----------------------------------------------------------------------------------------------Upto 5 cart-loads 6 to 10 cart-loads 11 to 15 cart-loads 
--------------------------------- ---------------------------------- ----------------------Light soil Medium-black soil 
---------- ---------------------

Light soil Medium- Light soil Medium-
---------------------- black soil black soil 

G-J G-C G-J-C ---------- ---------- ----------
---------- --------. --------- G-J J-J-J G-J G-J G-J 

---------- ---------- ---------- ---------- ----------Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

Total 
number 
of 
plots 

Total 
area 

------- --------- -- - - - - - - - - - - - - -
1 1.9g - 1.9g - - 1 

0.80 1 0.80 1 0.80 

1.1g 0.85 - 2 2.03 

-1.00 0.60 1 1.00 1 0.60 2 1.60 

- 1 3.75 
~ 3.75 - 1 

).95 2.40 
1 3.15 1 2.40 3 

-------------- - - - - - - - ------- --------- -------- -( 
, - - - - - - - ------- - - - - - -- - - - - - - - - -

Total 6 16.51 6.93 9.5g 1 0.80 1 3.75 2 4.15 1 0.80 2 3.00 1 0.85 10 16.51 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - ------ - - - - - - - - -------- ------ -------- --------' 

/' 
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Table 5.22 : Rotation-plans of the Cultivators Following Agriculture as Subsidiary Occupation in Vivare (Area in Acres) -
.-- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Annual 
requirement 
of jowar 

Case Size 
Study of 
No. land-

hold­
ing 

Soil-composition of Supply of manure 
land-holding ---------------------------------------------------------------------------------------------------

------------------- Upto 5 Light Medium- Deep- cart-loads 11 to 15 cart-loads Above 15 cart-loads 

black black ---------- -------------------------------------------- -------------------------------------------
Deep-black Light soil 
soil 

Medium-black 
soil 

Deep-black 
soil 

Light 
soil 

Medium-black 
. soil 

---------- ---------- ---------------------- ---------- --------- --------------------------------
C-J G-J C-J J-J-J C-J J-J-J C-J G-C-J J-J-J 

---------- ---------- ---------- ---------- ---------- ---------- --------- ----------- ----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

Total Total 
number area 
of 
plots 

.--------------------------------------------------------------------------

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 0.63 3 

31 to 40 mds. 9 2.65 2.65 3 2.60 1 0.05 .. 4 2.65 

Above 40 md s • 1 1.13 1.13 .. 1 1.13 1 1.13 

28 7.17 3.01 4.16 .. .. 2 3.01 3 3.33 1 0.83 6 7 J. 7 

- - - - - - - -- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - --

Total 5 14.86 3.76 8.97 2.13 1 1.50 1 0.75 4 3.63 1 0.05 1 0.63 2 3.01 3 3.33 1 0.83 1 1.13 15 14.86 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -' - - - - - - - - - - - - - - - - - - - - -
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cultivators had agricultural lb., 
a our as their main occupation and 

the remaining one, was mainly a vendor dealing 1 i 
n sp ces and 

condiaents. In Khirode, all the three cultiv t h. 
a ors aVl.llg agri-

cultural labour as their main occup ti 
a on accepted the same rota-

tioJl ot G-J on their entire land-holding even th ,..h th 
, ou&& ere were 

ditterences in their requirements of jowar th i . 
, e s ze of holdl.ngs, 

the soil composition and the manure supply (Case StudiesK 1, 

IC 2 and IC 4). '!'wo of them accepted this rotation even on their 

aediWl-black land (Case Studies IC 2 and K 4). The economic 

condition ot these cultivators was such (their total annual 

incomes were Rs.900 and Rs.9S0), 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 vas susceptible to various diseases and pests and often 

likely to tail. One or these cultivators reported that such a 

loss ot crop failure in any 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 j~war, which they had to grow, to 

get jowar, vhatever 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 retained fertility ot land at a higher level. Secondly, as 

both the crops in the rotation yield fodder, they could keep 

li.estock as an additional source ot income. 

The case or the fourth cultivator pursuing tailoring' 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, 

but hie economic condition was such that he wa8 required to 

accept the 8ame rotation of G-J on his entire land (Case Study 

Ie 15). Besides, his requirement of jowar was id cons erably large 
(50 maunde) and he had to devote a large area to jowar every 

accepted the 8ame rotation on his medium-year. He, therefore, 

black land ae well. 

The remaining two cultivators in Khirode, who had tea-

8talle 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 Re.l,goo) and were in a position to take the· 

risk of cotton cultivation. Bo~ of them, therefore, accepted 

the rotatione with cotton. One adopted the two-year rotation of 

G-C (Case Study K 3); while the o~er, 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 slIIall requirement of food . 

(9 .aunda) 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 meet his family needs. The latter cultivator, 

however, had a comparatively larger requirement of food (JO 

maunds) and hence he was required to accept the three-year 

rotation ot G-J_C. 
In Vivare, the cultivators of this type behaved in a widely 

Y All of them adopted the rotations with cotton, 
different wa • 
even though they had small land-holdings and were economically 
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poor. This was largely because of the 11 
so type of their land-

holdings. The medium-black soil in thei 1 ' 
r and-~01ding8 was also 

of better quality. It was nearer to the deep bl k 01 
- ac SOl. and 

hence groundnut could not be profitably grown on it T 
• hey were, 

therefore, forced to rotate cotton along with j owar on their 
medium as well as deep-black land. On the light soil, however, 

the rotation of G-J or repeated jowar they either accepted 

continuously. 

Of the four cultivators having agricultural labour as 

their main occupation, two a.ccepted the two-year rotation of-C-J 

on e 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 tbe rotation of G-J. The 

otber one had a very small plot of 0.05 acre, where be vas 

required to grow jowar continuously because of its peculiar situa­

tion. Botb these cultivators had a satisfactory supply of manure 

and hence could accept the rotation ot C-J on a large portion of 

their holdings. Of tbe remaining two cultivators, one could ~ot 

adopt any rotation because of his small holding and considerably 

large requirement of food and fodder. He was required to grow 

jowar continuously, so as to get food and fodder, whatever 

possible on his land, as a minimua base to meet the total annual 

requirements (Case Study V 1). The fourth cultivator provided a 

very peculiar case. 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 ot land-holdings were so situated that a large portion of 



279 
them suttered trom c ti 

on nuous erosion and could not be b 
d 1 rought 

un er cu tlvation. A major portion ot the cultivated 
area was 

also ot light soil. He could not accept any 
rotation on this 

land as it was very poor in tertility. It was, therefore, conti-

nuously put under jowar. The rest ot the area of his land-

holding was ot medium-black 80il, where he accepted the rotations 

ot C-J and G-C-J. 

The case ot the vendor was similar to those of the two 

cultivators having agricultural labour as the main occupation 

(Case Study V 4). His entire land-holding was or deep-black 

80il where groWldnut could not be profitably grown. He was, 

thererore, required to rotate cot-ton along with jowar. He had 

no supply ot manure. Aven then he accepted the C-J rotation on 

his entire land as it was ot deep-black soil. 

Thus, in Khirode, the choice of rotations in the case ot 

such cultivators was largely determined by their general attitude 

and the economic conditions. The tour tactors and their 

composite ettect had a ainor play in such cases. In Vivare, 

hovever, the aol1 composition of the land vas a vital tactor, 

having considerable influence over the acceptance ot rotations. 

In both the villages, the requirement ot jowar was the basic 

fector 1n such cases also, and it influenced the choice ot rota­

tions in majority ot the cases. 

5.10. Plots vith Peculiar Characteristics 

The choice ot rotations on a major portion ot the land 

cultivated by the sample cultivators, could be explained on the 

basia ot the composite eftect ot the tour basiC tactors or on the 
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general attitude and the economic conditions ot the cultivators. 

But there still remained some 81"ea where these factors were not 

decisive. Such area comprised of plots with peculiar characteri­

stics. In the case ot such plots, the cultivators were required 

to accept the rotations suiting to the peculiar characteristics 

ot the individusl plot. The total area ot such plots was 9.95 

acres in Khirode and 8.07 acres in Vivare. In both the villages, 

the proportion ot such 81"ea to the total cultivated land was 

very minor--3.4 per cent in Khirode and 3.5 per cent in Vivare. 

In the case ot the sample cultivators in the two villages, 

four types ot peculiaritiea--situation, topography of land, land 

under groves and availability of irrigation 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) 

or peculiar characteristics. ~ight at 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, having an area of 8.07 acres. Three 

ot thea were peculiar in their situation, one in the topography 

or land and two in having the groves. 
In Khirode, ot the eight plots with peculiar situation, 

..J the bank of streams and the 
three (4.1) acres) were situate~ on 
remaining tive (3. 26 acres) near the village and the village 

secondary school. The three plots situated on the bank of 

t ligh
ter soil· while the others, of medium-black 

streams were a ' s1 t uated on the bank of streams were 
80il. The three plots 
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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 )0). 

The three cultivators were, therefore, forced to grow jo~ar 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 

liYestock, used jowar crop grown on such plots, as green fodder 

(Case Studies K 19 and K )0). The other cultivator, however, 

took jowar to get grains as his family was of larger size (12 

aeabers) requiring 50 maunds of jowar per year for consumption 

(Case Study K 15). 

In the case of the remaining fiye plots, because of their 

proxiaity to the Yillage, cultivation of groundnut was not 

practicable. On four of these the cultivator was required to 

accept the two-year rotation of C-J (Case Study K 5). The case 

ot this cultivator was interesting as his entire holding of four 

plots suffered fro. the 10cational disadvantage. One of his 

tragment (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 

tour 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 bis entire land-holding. 

Tbe fifth plot situated near the village was owned by a large 

cultivator (Case Study K 29). This plot (0.)8 acre), besides 

its proximity to the village, was a crematory ground for the 
On this plot, cotton could not be taken, 

Leva-Patldar caste. 
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firstly because it vas very small in size and 
secondly because 

1t was a crematory ground h f 
, v ere emales were reported to be 

rather afreid of gOing for picking. In the circumstances, the 

cultiYator was required to take continuous cropping of jowar 
on it. 

Topography of land as a peculiar factor was 

the case of one plot in Khirode (Case Study K 29). 
reported in 

This plot 
(0.93 acrel was situated in the low lying area where the rain 

water fro. the neighbouring fields accumulated. Because of this 

tactor, the cultiYator was not able to grow any of the major 

kherit crops on it. He could not follow any of the usual rota­

tions on it. To utilile the peculiar situation of the plot to 

his adYantage, he preferred to put this plot under continuous 

cropping of paddy. 

Aya1lability ot irrigation facility as a peculiar factor 

was reported in the case of two plots in Khirode (Case Study 

I 291. The two plots were fro. the same fragment, which had 

irrigation facility fro. a jointly owned well. The water supply 

in the well, howeyer, was limited and only the crops requiring 

light irrigation could be grown. The cultiyation of heavily 

irrigated crop.' like banana was not possible. Considering the 

liaitation of water and his share in the ownership of the well, 

the cultiYator preferred to accept the two-year rotation of W-J. 

In Viyere, three plots having an area of 3.06 acres, 

suffered from situational disadvantages. Two of them ().Ol acres) 

were situated on the bank of streams (Case Study V 28), and the 

d side (Case Study V 9). In the case of remaining one on the roa 
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the first two plots, because of constant erosion the land had 

the cultivator had to grow only jowar become so inferior that 

on it year after year. No other crop could be profitably grown 

on these and the cultivator could not f 11 o ow any rotation. Much 

of the jowar crop taken was usually used as green fodder (Gase 

Study V 28). The case of the third plot was totally different. 

It was very small in size (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" 

crops taken in the neighbouring fields as well. Because of this" 

.enace 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 having 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 2). 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 

continuously. They could not practise 

the land under jowar 

any rotation on these 

plots. 

at i lot ( ~ 2a acres) suffered from a peculiar The rem n ng p ~. 
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topography of lend. It ~as situated on the low lying area where 

rain water from tha 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 tro. the accumulated water. To rotate along with wheat, 

he found cotton mora 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 jowar 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 .ne 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 mainly on 

the basis of the peculiar characteristic 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 

irrigated villages as well, the cultivators aimed first at the 
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minimum supply of food end 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 disappear. The cultivators in the irrigated villages 

also, always preferred to produce food for their own families. 

Thus, the production pattern contained a core of self-sufficiency 

as regards food in the dryas well as the irrigated villeges. 

As regards the maximisation ot cash-income also, there was 

difterence in the sense that irrigation being available, the 

cultivators got a wider tield to make their choice ot 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 aore abundant in Rozode than in Waghode. The total 

irrigated area was substantially high in Rozode (65.9 per cent 

ot the gross cultivated area), than in Waghode (49.4 per cent). 

The total area ot the village land, however, was quite small in 
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Holode (1,42).80 acres) in comparison with that in Waghode 

(2.287.25 acres). Because of these two factors--small area of 

Tillage land and higher proportion ot it under irrigation--the 

cultiTators in this village had to purchase land outside the 

Tillage. 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

aut in these lands and concentrated on the irrigated crop like 

banana on the lands in the village. Thus. almost all the sample 

cultiTators in this village depended on the outside lands 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 lend itself. It was 

reported that in this village only a few cultivators had lands 

outside. 

Of the suple cultivators in Waghode, II were small culti­

vators, whose land-holdings were upto 5.00 acres; 14 were medium 

cultiTators, 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. Of this, 186.73 acres or 52.72 per 

cent had irrigation facilities and the rest, 167.51 acres or 

d The proportion of irrigated area to 47.28 per cent, was rye 
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the total was quite low in the case or the small and the medium 

cultiyators, while it was considerably high in the case or the 

large cultivators (see Table 5.2). In the other irrigated 

Yillage, Rozode, the total land cultivated by the sample culti­

Yators was 247.95 acres. or this, 96.75 acres or 39.01 per cent 

wal irrigated and the remaining 151.20 acres or 66.99 per cent 

was dry. In this Yillage also the proportion or irrigated area 

to the total, was low in the case or the small and the medium 

cultivators; and quite high in the case or the large cultivators 

(lee Table 5.24). 

In both the irrigated villages, a large proportion or the 

land cultivated by the sample cultivators, was or medium-black 

loil--64.12 per cent in Waghode and 64.85 per cent in Rozode. 

next to medium-black, there was deep-black so11 in both the 

Yillages. It was about one-third or the total land in Waghode 

and less than one-rourth or the total area in Rozode. The 

lighter type or soil was almost negligible in Waghode. In 

Rozode, however, it was about 16.40 per cent or the total culti­

Yated land. In both the Yillages, the medium-black soil was 

predominant with all the sample cultivators--small, medium and 

large. In Wagbode, the lighter type or 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 

In Wagbode one or the semple cultivators, sold his entire 

land (3.45 acrea) in 1963-64 and took to the occupation of 

running a rlour-mill in the village (Case Study W 5). This 



Teble ~.2) I Soil-Composition or Land-holdings cultivated by the Small, Medium and Large 
Cultivators in Waghode 

------------------------------------------------

Cultivator 

No. or Li"ht Medium-black 
cult1- 80il eol1 
vatore ----- -------------Dry 

area 
Irrl- Dry 
gable are. 
area 

----- -------------Acres Acree Acree 

Deep-black 
8011 

--------------Irrl- Dry 
gable area 
area 

Total 
Total area 

.------------- in 
Irrl- Dry 
gable area 
area 

acres 

-------------- --------------Acree Acres Acres Acree ----------------------------- --. --- - ----- -- - --
Small cultivators 10 - 3.25 3.6) 14.)2 19.09 3).41 

Medium cultivators 14 3).22 47.17 17.15 20.09 50.37 68.96 119.33 

Large cultivators 7 46.66 29.05 122.04 79.46 201.50 

- - - - - - - - - ---------------------------------
Total 31 119.67 107.48 67.06 52.77 186.73 167.51 354.24 

---------. -- - - - - - ---- - - --



Table 5.24 : Soil-composition of L8nd-holdin~s Cultivated by the Small, Medium and Large 
Cultivators in Rozode 

-- - - - - - - -- -- -- - - - - - -- - --- - ---- - - - - - - - - - - - - - -- ----
No. of L1~ht l>ledi um-black Deep-black Total 
culti- soil 8011 8011 Total area 
vators ------ -----------.- ------------- -------------- in 

Cultivator Dry Irr1- Dry Irri- Dry Irri- Dry acres 
area gable area gable area gable area 

area area area 
-.---- -------------- ------------- --.------------
Acres Acres Acres Acres Acres Acres Acres - - - - - - - - - - - - - - - - - - - --- - - -- - -- - - - - - - - - - - - - - - - - - --

Small cultivators 11 5.51 1).29 1.00 9.25 23.33 32.58 

Medium cultivators 15 7.20 32.22 61.70 12.49 9.08 44.71 77.98 122.69 

Large cultivators 24.43 24.16 23.93 18.63 1.53 42.79 49.89 92.68 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .-

Total 30 40.67 61.g9 98.92 34.g6 11.61 96.75 151.20 247.95 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .-
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cultivator is not considered here for the purpose of analysis. 

Thus. in Waghode. out of the remaining 31 cultivators, 13 had 

their land-holdings entirely of medium-black soil; two entirely 

of deep-black 80il; 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 and medium size groups. Of the fourteen culti­

vators having mixed land-holdings ot 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. Ot the two 

cultivators having all the three types of soil in their land­

holdings, one belonged to the medium size group and the other 

to the large (eee Tabla 5.25). In Rozode, out ot the thirty 

sampla cultivators, eleven had their land-holdings entirely ot 

medium-black soil; and all the rest, had mixed type of land­

holdings. Of the nineteen cultivators having mixed land­

holdings, ten had holdings partly of medium and partly of deep­

black soil; tive had partly ot light and medium-black soil and 

the remaining tour had holdings consisting of all the three 

types of soil. All the cultivators having entire land-holdings 

ot medium-black soil were trom the small and the medium size 

groups. Majority ot the cultivators having land-holdings of 

medium and deep-black 80il were also trom the small and the 

medium size groups. ot the five cultivators having land-

holdings of light and medium-black soil. three were from the 



Table 5.25 : Distribution of the Cultivators in Waghode according to Soil-Composition 
of Their Land-holdings 

- - ---- -- - ------ - - - - --- - - - --- - - - - - ----------
Soil-composition of 
land-holding 

Small 
cultivators 
------------No.of Area 
culti- in 
vators acres 

Medium 
cultivators 
-------------No.of Area 
culti- in 
vators acres 

Large 
cultivators 
-------------
No.or Area 
culti- in 
vators acres 

Total 
---------------
No.or Area 
cu1ti- in 
vators acres 

---------------------------------------------
Land-holdings wholly of 
medium-black soil 

Land-holdings wholly of 
deep-black soil 

Land-holdings of medium 
and deep-black soils 

Land-holdings of light, 
medium and deep-black 
soils 

- - - - - - - - - - - - -

7 

1 

2 

-
Total 10 

-------------

21.37 5 40.60 1 17.51 13 

3.20 - - 1 16.86 2 20.06 

8 72.45 4 140.76 14 222.05 

- 1 6.28 1 26.37 2 32.65 

- - - - - - - - - - -- - - - - - - - - - - - - - - --
33.41 14 119.33 7 201.;0 31 354.24 

----------------------------
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small size group and the remaining t f h wo rOm t e large size group. 

The four cultivators having land-holdings of all the three types 

of soil were fro. 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 

banana on their lands. However, many of them could lease-out 

their lands specifically for banana cultivation, to the neighbour­

ing cultivators who had suffiCient water supply and other 

This practice of leasing-out land for banana crop resources. 

ith the small and the medium cultivators in was very common w 

d illages However, these cultivators could 
both the irrigate v • 

place for banana in their rotation programme 
not give a definite 



Table 5.26 : Distribution of the Cultivators in Rozode according to Soil-Composition 
of Their Land-holdings 

- --- ---- - -- - -- ---- ----- -- - ----------- - - -- - -Small Medium Large 
Soil-composition 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 cult!- in 
vators acres vators acres vators acres vators acres --- -- --- - -- - - ----- -- ---- -- -- - --- -- - - - - - - - -- -.. 

Land-holdings wholly of 
medium-black soil 4 10.74 7 61.36 - - 11 72.10 

Land-holdings of medium 
and deep-black soils 2 4.2g· 6 45.2g 2 56.51 10 106.07 

Land-holdings of lifht 
and medium-black 80 ls ) 8.51 - - 2 )6.17 44.68 

Land-holdings of light, 
medium and deep-black 
soils 2 9.05 2 16.05 - - 4 25.10 

- - - - - - - - - - - - - - - - -- - - - - - - - - - - .. - - - - -
Total 11 )2.58 15 122.69 4 92.68 )0 247.95 

- - - - - - - - - - - - - - - - - - - - - - .. - .. - - - - .. - - - - - -
i\) 

CD 
W 
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as they were required to depend for irrigation on others. 

These cultivators, therefore, kept their rotation-plans flexible 

sO that whenever irrigation was made available, 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 available they Droke 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 a 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-plans, 

making due provision for jowar, in order to meet the annual food 

needs of the family. In some of the cases, however, cash-crops 

i • to such an extent that the cultivators were 
d~tbeFe~mnanw 

.0 make 80me purchase of food and fodder. But such 
required w 



Table 5.27, Rotation-plans of the Cultivators Growing Banana in Waghode (Area iln Acre1l: 

- - - - -

Annual 
requirement 
of jowar 

Case 
Study 
No. 

16 to 25 mds. 22 

26 to 30 mds. 15 
20 
23 

31 to 40 mds. 13 
19 
24 

Above 40 mds. 26 
27 
2g 

- - -
~otal 

- - -

29 
30 
31 
32 

14 

Size of 
land­
holding 

- - - - - - - - - - - - - - -
Soil-composition 
of land-holding 

-----------------------------------
Irrigable 
area 

Medium- Deep­
black black 

Dry area 

---------- ,-_._----
Light Medium- Deep­

black black 

.. . " 

- - - - - - - - - - - - - ,- -,~ -- - - - - - - - - - J - - - - - ~ - - - - - - - - -r - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
, :,:' ,: irrigable and , drY l area ' 

---------------------------.------------------------------------------------------.----------------------------------------------------------
Irrigable area . ' . . " Irrigable area 

2.1 to 3 acres 
Dry area 

------------------------
Medium-black soil Medium- Deep-black 

black soil soil 
-----------

NB-JB-C NB-JB-C-J G-C-J NB-JB-C 

Plots Area Plots Area Plots Area Plots Area 

. .. ----~---------------------. Dry area 
3.1 to 5 acres, 

---------------------------- ---------------------------------------------------------
Medium- Deep- Light 111edium-black soil Deep-
black soil black soil soil black soil 

NB-JB-J NB-JB-C . 
------------ ---------------------------------- -----------

G-J NB-JB-C 

-----------
G-C-J or 
NB-JB-C J-J-J C-C-C 

Plots Area Plots Area Plots Area Plots Area Plots _~ea Plots Area Plots Area 
- - - - - - - - - - - - - - - - - - - - - - - - - - --------- -------

10.30 

g.43 
6.23 

20.57 

5.00 
9.01 

10.90 

6.2g 
l2.1g 
17.51 
21.41 
26.20 
26.37 
72.5g 

6.00 

4.70 

5.00 
5.43 
2.95 

2.43 
2.5g 

16.0g 

1.45 
5.35 
4.20 

2.95 

2.15 

g.23 
10.33 5.75 
13.3g 4.30 
35.59 17.43 

252.97 104.47 51.81 

1.70 

2.2g 
O.M 

10.54 5.83 

5.40 4.20 
1.43 

l3.1g 
-" 5.64 4.48 

5.56 0.98 2.15 
13.0g 6.4g 

7.26 66.29 23.14 

-
1 O.lg 2 

1 0.18 2 

----------------------------

3 5.40 

3 

1 1 4.9g 1 3.68 1 1.S8 1 5.83 

1 1 2.15 1 1.70 
2 

- - - - - - -
2 4.20 1 2.43 2 6.35 1 1.70 1 4.98 1 3.68 1 1.88 1 5.83 

.. - - - - - - - - - . ~ - - - - - - - '- -- - - - - - - -
(continued) 
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• . (continued) 

-- -

Annual 
requirement 
of jowar 

Case 
Study 
No. 

16 to 25 mds. 22 

26 to 30 mds. 15 
20 
23 

31 to 40 mds. 13 
19 
24 

Above 40 mds. 26 
27 
28 
29 
30 
31 
32 

- - -
Total 14 

Size of 
land­
holding 

10.30 

8.43 
6.23 

20.57 

5.00 
9.01 

10.90 

6.28 
12.18 
17.51 
21.41 
26.20 

26.37 
72.58 

252.97 

Soil-composition 
of land-holding 

-----------------------------------
Irrigable 
area 

--------------
Medium- Deep­
black black 

6.00 

4.70 

5.00 
5.43 
2.95 

2.43 
2.58 

16.08 

.10.33 
13.38 
35.59 

- - - - -
104.47 

1.45 
5.35 
4.20 

2.95 

2.15 

8.23 
5.75 
4.30 

17.43 

51.81 

Dry area 

-------------------
Light Medium- Deep­

black black 

1.70 

2.28 
O.e8 

10.54 

3.58 
5.00 

5.40 
1.43 

13.18 
5.64 

5.56 0.98 
13.08 

66.29 

4.20 

23.14 

296 

-------------- . - - - - - - - - - - - - - - - - - - - - - - - ------------------------- ----
Irrigable and dry area 

---------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------~---------------
Irrigable area 

---------------------------------------------------------------------------- Dry area 
5.1 to 7 acres 

~-------------------------------------------------------------------------------------------------------------------------------------------------

Medium-black soil 

---------------------------------------------------------------IB-JB-C NB-JB-J NB-JB-G NB-JB-C-G 
----------- ----------- ----------- -----------
Plots Area Plots Area Plots Area Plots Area 

2 1.75 

1 

1 1.15 

4 5.40 

1 

1 

2 

3 

7 

2.00 

0.65 

2.50 
2.55 

----------

2 4.00 

-
3 2.88 

2 4.00 3 

C-J 
-----------
Plots Area 

1 2.30 

1 1.80 

2 

Medium-black soil Deep-black 
soil ----------------------------------------------------------------------

NB-JB-C NB-JB-C NB-JB-J 
----------- ----------- ----------

\'l-J or 
NB-JB-J 

G-C-J or 
NB-JB-C 

Plots Area Plots Area Plots Area Plots Area Plots Area 
- - - - - _. - - - - - - - - - - - - - - - - - - - - - - - -

1 
2 

2 

5 

- . 

1.45 
5.35 

1 1.38 
1 2.00 

2 

1 O.M 

1 2.20 
1 3.00 

1 0.88 1 2.20 1 3.00 

C-J C-C-C-J 
---------- ----------
Plots Area Plots Area 

1 0.30 1 4.00 

2 2.28 

-

3 2.58 1 4.00 

Irrigable area 
----------------------

7.1 to 10 acres 
----------------------
Deep-black soil 

----------------------
NB-JB-J Orchard 

---------- ----------
Plots Area Plots Area 

-

2 

2 3.73 1 

- - - - - - "- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - '- - -

Dry area 

-----------------~-~------Medium-black soil 
-------------------------
NB-JB-C-C J-J-J 

; ---------- --------~-
Plots Area Plots Are~ - - - - - - - - - - - -

- -

-

6 11.35 1 1.83 

------

6 11.35 1 1.8),· 

(continued) 
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Table 5.27 ( continued) 

'. .. -

Annual 
requirement 
of jowar 

Case 
Study 
No. 

16 to 25 mds. 22 

26 to 30 mds. 15 
20 
23 

31 to 40 mds. 13 
19 
24 

Above 40 mds. 26 
27 
2$ 

29 
30 
31 
32 

- - -

Size of 
land­
holding 

10.)0 

8.43 
6.23 

20.57 

5.00 
9.01 

10.90 

6.28 
12.18 
17.51 
21.41 
26.20 

26.37 
72.58 

Soil-composition 
of land-holding 

------------------------------------
Irrigable 
area 

It~ediUill- Deep­
black black 

6.00 

5.00 
5.43 
2.95 

2.43 
2.58 

- 16.0$ 

10.33 
13.38 
35.59 

1.45 
5.35 
4.20 

2.95 

2.15 

8.23 
5.75 
4.30 

17.43 

Dry area 

Light Medium- Deep­
black black 

1.70 

4.30 

2.28 
0.88 

10.54 

5.40 
1.43 

13.18 
5.64 

5.56 0.98 
13.08 

4.20 

4.48 
2.15 
6.48 

Total 14 252.97 104.47 51.81 7.26 66.29 23.14 

------- -------- - - - - - - - - - - - - - - - - - - - - _1- ___ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - ---------- . ---- - - - -----------
Irrigable land dry area 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -- --- -------- -- --.-----------------------------------
Irrigable area 

-------------------------------------------------------------------------------------------------------------
Above 10 acres 

---.--._----------------------.-------------------------------------------------------------------------------
~Iedium-black soil Deep-black soil 

------------------------.-------------------------------------------------------------------------------------
NB-JB-C NB-JB-J NB-JB-C-C NB-JB-C-J NB-JB-W-J Orchards I!B-JB-C NB-JB-J C-C-C-J 

------.---- .---------- ----------- ----------- --------.-- --------------------- ---------- ----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots AreaP10ts Area Plots Area Plots Area 

Dry area 
------------------------------------------------------------------------------------------------- --------------------~-----------------------------------
Light 
Soil 

G-J 

Plots Aree 

Medium-black soil Deep-black soil 

-------------------------------------G:J-~;------------------------------------------i-------~-----------

IiB-JB-C NB-JB-J NB-JB-C-J NB-JB-J C-J G-C-J W-C-J J-J-J Lucerne 

,-----~----- - ---- - - ~ ---- - --- - -- --- ---
C-J NB-JB-C NB-JB-C-J 

--------.- ---------- ---------- ---------- ---------- ---------- --------.- -.-------- ---------- -----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area piots Area Plots Area Plots Area Plots Area Plots Area 

Tote! 
number 
of 
plots 

--------- --- ------------------ -.---- - - - - - _. - - - - - - - - - - -- .------

5 

4 
2 

2 

13 

6.38 

5.00 
4.50 
4.91 

6 

2 

2 

1 

9.70 

20.79 11 21.51 

1 

1 

3 5.50 
6.33 1 

6.33 3 1 

6.50 3 

---- .---

6.50 3 14.25 

- - -- - .-

1 2.20 

3 17.43 

- - - - -
4 19.63 

1 

1 

1 
2.10 2 5.56 

2.10 1 2 5.56 

--

-
2 

2 2.13 1 0.80 

1 2.43 1 1.27 2 1.21 1 7.28 

- - - - - - - - - - - - - - - - ------------

1 2.43 1 1.27 2 1.21 2 1.43 2 2.13 1 0.80 1 7.28 

-

2 

1 
2 

5 

2.71 
0.98 
0.89 

-

-

1 
1 

- - -
1 0.50 1 

1 
2.15 

2 

2.15 1 4.48 2 

6.48 

7 
3 
5 

3 
8 

6 

3 
8 

13 
10 
13 
13 
21 

U8 

Tote! 
area 

10.30 

8.43 
6.23 

20.57 

5.00 
9.01 

10.90 

6.28 
12.18 

17.51 
21.41 
26.20 

26.37 

72.58 

252.97 

- - - - - - --
Area under 
jowar 
averaged 
over 
rotation 
cycle 

1.82 

2.51 
0.29 

1.88 or 3.11 

0.83 
1.58 or 1.95 
0.90 or 1.90 

1.66 
2.40 

3.68 or 3.90 
3.07 
7.<.6 
8.04 
8.75 

------------------------------------------------- ------------
------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2!)7 



Table 5.28 • • Rotation-plans of the Cultivators Growing Banana in Rozode (Area in Acres) o 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Annual 
requirement 
of jowar 

Soil-composition of land-holding 
--------------------------------

Case Size of Irrigable Dry area 
Study land- area 
No. holding ------------- -------------------

Medium- Deep- Light Medium- Deep-
black black black black 

• r 

- - ~ - - - - - - - - - -- - - - - - - - - - - - - _. 
Irrigable and dry area 

---------------------------------------------------------------------------------Irrigable area 

2.1 to 3 acres 

Medium-black soil 
------------------

NB-JB-C-J 

-----------------
Plots Area 

Dry area 

-----------------------------------------------------------
Medium-black soil 

------------------------------------------------------------
Nb-JB-J 

-----------
Plots Area 

C-J or 
NB-JB-C 

Plots Area 

G-J G-C-J 

----------- -----------
Plots Area Plots Area 

-------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
16 to 25 mds. 16 5.75 4.20 -
26 to 30 mds. 19 2.00 1.10 2.63 0.75 

31 to 40 mds. 21 9.61 2.81 2.pO - 4.80 -
25 12.64 2.50 10.14 - 2 2.50 1 2.90 1 1.18 2 4.56 1 1.50 

26 15.66 3.61 10.55 1.50 

29 22.21 1.48 9.20 - 10.00 1.53 - -
Above 40 mds. 20 8.25 2.45 1.80 4.00 - -

22 9.36 3.36 6.00 -- -
6.33 1.63 3.05 1.65 -24 - -

5.60 6.40 -28 12.00 -
30 34.30 15.44 9.43 9.43 - -

-.'- '- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - - - - - - -

41.72 29.94 14.55 54.10 2.28 2 2.50 1 2.90 .1 1.18 2 4.56 1 1.50 
Total 11 142.59 

- - - - ------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------ - - - -
• , 

( ... nn+.; nned) 
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, 
Table 5.2$ 

.. - -

.Annual 
requirement 
of jowar 

(continued) 

Case 
Study 
No. 

Size of 
land­
holding 

- - - - - - - - - - - - - - - - - -
Soil-composition of land-holding 
-------------.------------------
Irrigable 
area 
-.-----------
Medium- Deep­
black black 

Dry area 

Light Medium- Deep­
black black 

------------------------------ .--

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

. - -
Total 

- - -

16 

19 

21 

25 

26 

29 

20 

22 

24 

28 

30 

11 

9.61 

12.64 

15.66 

22.21 

8.25 

9.36 

6~33 

12.00 

34.30 

142.59 

4.20 

2.00 

2.81 

2.50 

3.61 

1.48 

2.45 

1.63 

5.60 

15.44 

-
1.10 

2.00 

9.20 

9.43 

41.72 29.94 

1.55 

4.80 

10.14 

10.55 1.50 

4.00 

10.00 

-
6.00 

1.65 

6.40 

9.43. 

0.75 

1.53 

2D9 

I. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___________ _ 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - -- - -- ~ - -

1 
I Irrigable and dry area 

--------------------------------------------------------------------------------- ~----------- --------------------------------~--------------------------------------------------------
Irrigable area 

--------------.-----------------------------.------------------------------------~-----------
Dry area 

3.1 to 5 acres , ,. 
---------------------------------------.---._------------------------------------------------ -----------------------------------------------------------------------------------~-----.. 

Medium-black soil Deep-black soij Light 
soil 

• Deep .. 
black soil Medium-black soil 

---------------------------------------------------------- --------------------------------- ---------- ----------------------------------------------------------------- -----------
NB-JB-C NB-JB-J .' 

---------- ----------
NB-JB-G NB-JB-W G-J or 

NB-JB-J NB-JB-C NB-JB-C-J . W-J G-J NB-JB-C NB-JB-G G-J G-C G-J -C NB-JB-C W-J 

---------- --------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- -----------
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 Plots Area Plots Area Plots Area 

------

1.73 2 2.47 

3 2.00 

3 1 

1 0.83 1 

-
2 2.45 .. 

- 1 1.63 

4 8 2 1 1 1.63 

- - - - - - - -

1 

2 

1 

2.00 

1.80 

1.63 2 

3. 3.05 

------

7 2 

1.73 

- - - - - -- - - - -

1 1.10 

~ -
3 10.55 

2 4.00 

1 1.1(;) , 
5 14.55 

- - .. 

-----------

1 0.95 1 0.60 .. .. 

1 0.95 .. 1 1.68 1 0.75 

- 2 4.80 .. .. -
.. .. 

1 - .. 

-
2 6.00 .. 

.. 1 .. .. 

.. -
- -

------

1 0.95 1 0.95 5 11.40 1 1 1 1.68 1 0.75 

- - - -- -
(continued) 



Table 5.28, : (continued) 

. - -, - - - - : - -

Annual 
requirement 
of jowar 

16 to 25 rods. 

26 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

Case Size of 
Study 1and-
No. holding 

16 

19 

21 

25 

26 

29 

20 

22 

9.61 

12.64 

15.66 

22.21 

8.25 

9.36 

6.33 

12.00 

------------------

Soil-composition of land-holding 
--------------------------------
Irrigable Dry area 
area 
------------- -----------------
riledium- Deep- Light Medium- Deep­
black black black black 

4.20 

2.00 

2.81 

2.50 

3~6l 

1.48 

2.45 

1.63 

5.60 

1.10 

2.00 

1.55 

2.63 

4.80 

10.14 

10.55 1.50 

0.75 

9.20 10.00 1.53 

1.80 4.00 

3.36 

3.05 24 

28 

30 34.30 15.44 

6.00 

1.65 

6.40 

9.43 

- - - - - - - - - - - - - - -
Total 11 142.59 41.72 29.94 14.55 54.10 2.28 

-- -

300 

-------------------------------------------- - -- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- ------ '-
Irrigable and dry area 

----------------------------------------------------------------------------------------------~---------------------------------------------------------
Irrigable 
area Irrigable area 
----------- Dry area ----------------------------------------------------------------------____________________ _ 
5.1 to 7 Above 10 acres acres 

Dry area 

----------- ---------- --------------------------------------------------------------------------------------------- ----------------------------------
Medium­
black soil 

Medium­
black soil Medium-black soil Deep-black soil Medium-black soil Deep­

black soil 
----------- ---------- ---------------------- --------------------------------------------------------------------- ---------------------- ---------

NB-JB-J G-J NB-JB-C NB-JB-J NB-JB-C NB-JB-J NB-JB-J-C NB-JB-C-W NB-JB-M-B NB-JB-M-C G-C-J G-J W-J 
----------- ---------- ---------- ---------- ---------- ---------- ---------- ---------~---------- ----------- ---------- ---------- ----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots AreaPlots Area Plots Area Plots Area Plots Area Plots Area 

------ - -- - - -- ,- -

-

.. 

1 2.10 1 2.50 2 4.60 2 10.00 1 1.53 

2 5.60 1 6.40 

4 15.44 1 2.80 1 2.15 3 9.43 

- - - - ~. . --
2 5.60 1 4 15.44 1 1 2.80 1 2.10 1 2.50 : 2 4.60 

,. 
1 1 2.15 3 9.43 2 10.00 1 

------- - - - - -- !. - .. - - .. - - -

Total 
number 
of 
plots 

6 

7 

7 

7 

6 

8 

6 

5 

5 

3 

10 

.. 
Total .~ea. under 
area jowar 

ave:r;aged 
over 
rotation 
cycle : 

5.75 0.88 

. 0.92 

9.61 ·2.99 

12.64 4.37 pr 4.96 

15.66 6.20 

22.21 7.59 

8.25 

9.36 

6.33 

12.00 

34.30 

2.82 

3.43 

1.09 or. 1.36 

5.06 

- - - - - - - - - -
70 142.59 
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cases were a few, and so it could t b 
no e said that the cultivator! 

in the irrigated villages were WlJIlindful of thei f d . . r 00 ;re qU1re-
ments and concentrated only on high production and high i , , ncome. 
At the most they might be less i df 1 ' m n u in meeting their domestic 
food needs. 

Thus, the cultivators in the irrigated villages also, 
invariably devoted a portion of their land to jowar, to· meet· 

their food requirements. The average per acre yield of jowar, 

reported by the villagers, was about 16 maunds in both the irri­

gated villages. If the accepted rotations are translated into 
• 

cropping, it is found that in majority of these cultiv~tors, the 
-

area allotment to jowar had a fairly definite relationship with 

their respective requirements of food. In some cases, ~owever, 
, " 

this did not bappen; mainly because these cultivators la.~gely, " 

took jowar as a mixed crop along with cotton and put a compara~ " 

tively 8IIlall area under jowar grown as the main crop. In Waghode 

particularly. this practice of growing jowar as a mixed ,crop, 

along with cotton was very prevalent among the small and ,the 

medium cultivators, who had limited land-holdings and hence found 

difficult to put special area under jowar. The large cultivators 

did not follow this practice, firstly because they had'~igger 

holdings and secondly they considered it as disadvantageous .. 

According to them jowar taken along with cotton affected the 

cotton crop adversely. 
5.27 t hat in Waghode, the area It can be seen from Table 

derived from the accepted r~t_ations of th~ 
allotment to j ower • 

all the r equirement groups, was enough or. just 
cultivators in 
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enough to meet their respective food needs 

W 22, W 23, W 27 and W 29 etc.). 
(Case Studies w 15 

- , 
The exceptions to this were 

of those cultivators who grew jowar as mi d a xe crop along with 
cot ton (Case Studies W 20 W 13 and W 24) d f . , an 0 the large 

cultivators who were necessarily required to put larger area' 

under jowar because of financial and irrigation restraints (Case 

Studies W 28, W 30, W 31 and W 32). The same was true about the 

cultivators in Rozode. In majority of the cases of the culti-

.ators in the different requirement groups, the area allotted 

to jowar was sufficient to meet their food requirements (Case 

Studies R 20, R 21, and R 22 etc.). ~xceptional cases of both 

the types were present in this village as well (Case Studies 

R 19, R 16, R 28 and R )0). As stated earlier t many of the 

cultivators from this village, had dry lands outside the village, 

where they could grow only jowar and groundnut. The land was 

such that they could not take any other crop. In the case of 

these cultivators, therefore, the jowar area was comparatively 

larger than required to meet their annual food needs (Case 

Studies R 25, a 26 and a 27). 

The cultivators included in each requirement group had 

near about the same requirement of food, but were all different. _ 

as regards many of the other basic factors. The composite eff.ect ' 

of the food requirement and the other factors was, therefore, 

differant for different cultivators in one and the s~e require­

ment group and they were required to practise different rota­

tions or different combination of rotations. We may take one 

group in which the maximum number of cultivators are included 
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and explain in detail the acceptance of rotations oa individual 

basis. In both the villages, such a group is that of the culti­

vators whose requirements of jowar were above 40 maunds. In 

Waghode, out of the fourteen cultivators growing banana, seven 

were reported in this group; and in Rozode, out of eleven, five. 

Of the seven cultivators included in this group at Waghode, two 

were from the medium size group and the rest from·the large 

group. Of these cultivators, two had an irrigable area below 

S.OO acres each; one, below 10 acres; and the remaining four, 

above 10 acres each. One of them was a big cultivator, having 

an irrigable area as large as Sj.02 acres (see Table 5.27). 

The two medium cultivators in this group were similar 

only in having near about the same re.uirement of fqod. Barring 

this point, they were totally different in all other matters 

such as the size of land-holding, its soil-composition and the 

extent of irrigable land etc. One of them had a land-holding 

having slightly more than 5.00 acres of area (Case Study W 26); 

while the other had a comparatively larger land-holding of 12.18 

acres (Case Study W 27). The irrigable area was comparatively 

larger in the case of the small cultivator (4.58 acres out of 

the total area of 6.28 acres), than that of the other (2.58 acres 

out of the total land of 12.18 acres). Because of these 

differences the total impact of all the basic factors was 

different on both of them and they were required to practise 

different rotation-plans. 

The smaller cultivator had irrigation facility on two of 

his fragments--one of deep-black land and the other of medium-black. 
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On the fragment of deep-black land be adopted the rotation of 

NB-JB-C as on such soil only cotton could be profitably taken 

after banana. Jowar taken after banana on such soil did not 

usually give good results. On the fragment of medium-black soil, 

be followed the rotation of NB-JB-J. On the third fragment, 

be was required to accept the two-year rotation ot G-J as the 

land was of lighter type. As jowar taken on this dry land was 

not enough to meet his food needs (45 maunds), he was required 

to take jowar in rotation with banana on the fragment of medium­

black land. He could have, otherwise, taken cotton on this 

fragment as well. Kven this much area under jowar taken under 

tbe two rotations (G-J and NB-JB-J) was not enough to give him 

tbe required production of jowar. He was, therefore, required 

to grow jowar as a mixed crop along with cotton. In his case 

the area under banana, averaged over the rotation cycle, was 

about 3.05 acres every year. 

The other cultivator adopted a different combination of 

rotations (Case Study W 27). His irrigated area (2.58 acres) 

was entirely of medium-black land. Of this, a small plot of 

0.18 acre was of soil nearer to deep-black. On this small plot, 

therefore. he followed the rotation of N8-JB-C and on the 

remaining portion, the four-year rotation of NB-JB-C-J~ He could 

have adopted the same rotation of NB-JB-C on this portion as 

well, but jowar taken on the dry land was not enough to meet his 

food reqUirement and hence he was required to grow jowar on the 

irrigable land as well. Of the two fragments of dry land, on 

one he adopted the three-year rotation of G-C-J as the land in 
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this fragment was of medium-black soil and was best suited to 

the rotation. On the other fragment however he uld 
' , co accept 

the rotation of NB·JB-C by leasing-out the land specifically for 

banana cUltivation to one of his neighbouring cultivators. The 

cropping programme on this fragment was so adjusted that after 

every cotton crop taken by him, he could lease-out the land for 

banana to the neighbouring cultivator. A definite type of rela­

tionship was established between them and hence he could give a 

definite place for banana in the rotation. The rotation programme 

in the Case of this cultivator was so arranged as to have the 

area of his land-holding well distributed every year under 

different cash.crops, providing at the same time the required 

area for jowar. It was seen that the average area over the 

rotation cycle was 3.86 acres under cotton; 2.06 acres each 

under 'Nawati' and 'Junar' banana; 1.80 acres under groundnut 

and 2.40 acres under jowar every year. The area allocated to 

jowar was just enough to meet his annual food requirement (40 

maunds) • 

The five large cultivators in the group were also widely 

different from one another as regards the basic factors. Of 

these the cultivator having an irrigable area of 8.23 acres, , 
provided a peculiar case, in the sense that more than half of 

his irrigable land or about one-third of his total land-holding 

was locked under the groves of oranges and mangoes (Case Study 

W 29). The remaining portion of his irrigable land (3.13 acres) 

was 

the 

put under the three-year rotation of NB-JB-J, even though 

bl k Oil He was required to follow that land was of deep· ae 5 • 
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rotation with jowar as there was no other convenient land where 

he could grow jowar for his domestic food needs. On the major 

portion of his dry land (11.35 acres) he accepted the four-year 

rotation of NB-JB-C-C by leasing-out the entire area for banana 

cultivation to his neighbouring cultivator. After banana, he 

preferred to take cotton on it continuously for two years, to 

adjust its cropping pattern with that of the neighbouring culti­

vator. On this land he could have grown jowar in one of the 

two years, but as the fragment was quite large in area, he did 

not prefer to put it under jowar. Jowar on such a large area 

would have been more than required. Instead, he preferred to 

grow jowar as mixed crop along with cotton. The other fragment 

of the dry land (1.83 acres) was under the mango trees, because 

of which no crop could be profitably grown on it. However, he 

grew jowar continuously on it as a fodder crop. The area 

allotted to jowar under the NB-JB-J rotation was not enough to 

meet his entire food needs (45 maunds) and hence he was required 

to take jowar as a miXed crop along with cotton. It was seen 

that on an average, he could put about 8.16 acres under banana. 

It was comparatively high as he could lease-out the major 

portion of his dry land for this crop. 

Of the remaining four large cultivators, three had almost 

f i r igable land-·varying between 16.08 and 17.68 
the same area 0 r 

W 0 d w 31) Of these three, one-
acres (Case Studies W 28, 3 an _. 

land-holding entirely of medium-black land 
cultivator had his 

and was different 

(Case Study W 28). 

h Other two to a considerable extent 
from t e 

In his case, most of the area of his land-
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holding was irrigable--16.0a out of 17.51 acres. Only 1.43 

acres of his land did not have any irrigation facility of his 

own. On the entire irrigable land, he practised two types of 

rotations--NB-JB-C and NB-JB-J. Though the entire irrigable 

land was of medium-black land, he had divided it into two parts 

on the basis of minor differences in quality of soil and on the 

better quality land which was nearer to deep-black soil, he 

followed the NB-JB-C rotation. On the remaining part of the 

land, he adopted the other rotation of NB-JB-J. On the dry land 

of 1.43 acres, he was required to follow dual rotations as he 

leased-out the land for banana cultivation. His basic rotation 

on this land, however, was of G-J; but whenever irrigation was 

made available. he shifted to the rotation of NB-JB-J. On an 

average, the area devoted to jowar through the two rotations, 

NB-JB-J and G-J, was about 3.68 to ).90 acres and was enough to 

meet his annual requirement of food (54 maunds). It can be 

seen that a8 his irrigable area was large, he could put propor­

tionately more area under banana" every year--varying between 5.37 

and 5.82 acres. His combination of rotations chosen, was such 

that he could devote a larger proportion of his irrigable area 

to banana. 
The other two cultivators having near about the same area 

of irrigable land (16.08 to 17.68 acres) were similar to each 

other in some other respects as well. Their total requirements 

of food were near about the same. They had almost the same size 

of land-holdings also (26.20 and 26.37 acres). The soil-

ition of their land-holdings however, was different. One 
compos ' 
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had a holding of medium and deep-black land (C S ase tudy W 30); 
while the other had all the three types of land in his holding 

(Case Study W 31). The rotation-plans practised by them were 

different to a considerable extent, but both of them had an equal 

emphasis on banana cultivation. One of them (Case Study W 30), 

however, was required to grow more cotton, as a major portion 

of his irrigable land (5.75 acres) was more alkaline and hence 

could not be put under banana. On this land he was required to 

accept the rotation of dry crops alone. As the land was of 

deep-black soil, he put it under the four-year rotation of 

C-C-C-J. In hie case, therefore, the area allotted to cotton 

in the rotation programme, was comparatively large. On an ave­

rage, he allotted 8.80 acres, to cotton every year and 9.88 

acres to banana. The other cultivator concentrated on banana 

alone (Case Study W 31). In his case the rotation programme 

was so arranged that on an average, he could take banana on 10.86 

acres and cotton on 4.68 acres every year. In order to keep 

the area under banana constantly at 10.00 to 11.00 acres, he 

was 

one 

required to accept the four-year rotation of NB-JB-C-J on 

of his fragment of 5.50 acres. Because of the financial and 

the irrigation restraints he could not increase the area under 

banana any more. In the case of both the cultivators, the area 

( 26 d g 04' cres) It was more under jowar was quite large 7. an • a • 

than they required to meet their food requirement~. This 
h were required 

il h ppened with the large cultivators w 0 necessar Y a 
of the restraints from manure, 

to grow more of jowar because 

finance and irrigation. 
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The remaining cultivator in the group was exceptionally 

big (72.58 acres) and was widely different from all other culti­

vators (Case Study W 32). His holding was of mixed type, having 

both medium and deep-black land. Of the total land-holding, 

the irrigable area was as large as 53.02 acres or 73.05 per 

cent. Out of this irrigable land, about 14.75 acres were put 

under the orcbards of oranges and lemons and under lucerne. On 

the rest of tbe irrigable area, be practised different types of 

rotations witb banana as one of the crops. Among these tbe 

tbree-year rotation of NB-JB-C was predominant, particularly on 

the deep-black land. It is interesting to note that on his dry 

land also, be followed the rotations with banana, by leasing-in 

the neighbouring areas of the other cultivators having irriga­

tion facility. From tbe water supply available in the leased-in 

land be could irrigate his own area as well and practise on it 
on 

the rotations with banana. However,/7.2g acres of his dry land, 

around which no irrigation facility was available, he was 

required to practise the rotation of dry crops alone (W-C-J). 

In bis case, the whole rotation "programme was so arranged that 

on an average about 29.26 acres were devoted to bananal 15.77 

acres to cotton; and 8.75 acres to jower every year. In the 

case of this cultivator, it is interesting to see how he 

b 1 e between different crops through maintained the area a anc 

various rotations. 
On an average, he grew banana on more than 

d f his total irrigable land. 
two-thir s 0 

could grow banana on 

As he was a banana 

such a large area every 
trader himself, he 

d t increase it any more, mainly because 
However, he coul no year. 
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of the restraints from irrigation and finance. 
He was required 

to follow the four-year rotations ~ NB J 
0", - B-C-J and NB-JB-W-J on 

a small portion of his irrigable land, to keep the area under 

'Nawati' banana at the level of 14.00 to 15.00 acres every year. 

In the Case of this cultivator also, the area under jowar was 

large, as it was necessarily the case with all the large culti­

Yators. It was much larger (8.76 acres) than required to meet 

the food needs (50 maunds) of his family. 

Thus, the seven CUltivators in the requirement group of 

above 40 .aunds, though similar to one another in Some respects, 

were widely different as regards other basic factors. The 

composite effect of the four factors, therefore, was totally 

different for each of them and they were all required to accept 

different rotation-plans. In the other requirement groups as 

well, the total effect of the four factors differed from culti­

Yator to cultivator in more or less the 8ame way and they also 

were required to practise different rotations or their different 

combinations. 

The same was the case of the cultivators in Rozode as 

well. The composite effect of the basic factors was different 

to different cultivators in this village also and they all were 

required to follow different rotation-plans. The rotation­

programme of each was different from the other cultivators. For 

example, in the requirement group of above 40 maunds, there were 

five cultivators who were similar to one another in some respects 

but were different in the composite effect and, therefore, each 

adopted a different rotation-programme for himself. Of these 
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five cultivators, four were medium h i 
, av ng land-holdings between 

6.33 and 12.00 acres and the remaining . one was large (34.30 
acres). The irrigable area of the four medium cultivators 

varied between ).)6 and 5.60 acres. In the 

cultivator, the irrigable area was as large 

72.51 per cent of his total land (see Table 

case of the large 

as 24.87 acres or 

5.28). 
Of the 

other in 80me 

four medium cultivators, two were similar to each 

respects (Case Studies R 20 and R 22). Both of 

'them had near about the same size of land-holdings (8.25 and 

9.36 acres). The irrigable portion of their holdings was also 

near about the same--4.25 and ).36 acres. The soil-composition 

of their holdings, however, was different. One of them had the 

holding of all the three types of land (Case Study R 20); while 

the other had the holding only of medium and deep-black land 

(Case Study R 22). The former cultiVator had irrigable land 

both of medium and deep-black soil; while the latter had his 

entire irrigable land only of deep-black soil. Because of these 

differences, the total impact of the four basic factors was 

different and they were required to practise different rotation­

programmes to that extant. The cultivator having irrigable land 

ot both medium and deep-black soil followed two different rota­

tions suited to the two soil types. He followed the three-year 

rotation of NB-JB-J on the fragment of medium-black land; and 

the rotation of NB-JB-C on the deep-black land. The dry portion 

ot his land-holding was of lighter type of land and hence he was 

required to adopt the two-year rotation of G-J on it. It was 

seen that he allotted through these rotations about 2.84 acres 



to banana every year; 2.00 acres 

cotton; and 2.82 acres to jowar. 
to groundnut; 0.60 acre to 

The area allotted to jowar 
was just enough to meet his annual requirement of food. 
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The other cultivator also accepted two di~~erent 
.4.1. rotations 

on his irrigable land which waS all of deep-black soil. He 
adopted the NB-JB_C rotation on one plot of 1.6) acres and the 

NB-JB-C-J rotation on the other two plots having a total area of 

1.73 acres. He would have adopted the same rotation of NB-JB-C 

on his entire irrigable land, but as the jowar grown on his dry 

land was not enough to meet his annual requirement of food, he 

was required to grow jowar on the irrigable land also. As the 

irrigable land was of deep-black soil, he could grow jowar 

profitably only after cotton, following the rotation of NB-JB-C-J. 

He did not follow the three-year rotation of NB-JB-J on this 

land as jowar taken after banana does not give good yield on 

the deep-black soil. This cultivator also practised the G-J 

rotation on his entire dry land even though it was of medium­

black 80il. He reported that his fragment of dry land was in the 

neighbouring village (Chichati) and hence not very convenient 

to grow cotton on it, a8 the tribal people (Bhils and Tadavi­

Muslims) residing in and around the village, generally steal 

cotton produce to a large extent. It can be seen that the 

cultivator arranged his rotations in such a way that he could 

allot about 1.95 acres of land to banana every year; ).00 acres 

to groundnut; 0.98 acre to cotton and J~4J acres to jowar. He 

was required to allocate larger area to jowar to meet the annual 

food needs (50 maunds) of his family. 
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The remaining two cultivators of medium si e . z were wl.dely 
different from each other in al t all mos respects (Case Studies 

R 24 and R 28). One of them was comparatively a smaller culti-

vator haVing 6.3) acres of land holdi (C S . - ng ase tudy R 24). The 
other cultivator had a land-holding o~ 12 00 4 • acres. The soil-

composition of their land-holdings was also different. The former 

had a mixed bolding of medium and deep-black land; while the 

latter bad bis holding entirely of medium-black land. The irri­

gable land was near about the same with both of them. However, 

the proportion of irrigable area to the total land was higher 

with the former cultivator. Because of these and other 

differences tbe composite effect of tbe four basic factors was 

different on both of them and they practised different rotation­

plana for tbemselves. 

The smaller cultivator bad his irrigable land both of 

medium and deep-black soil. He adopted the rotation of NB-JB-C 

on bis entire fragment of deep-black soil. In the case of the 

otber fragment, however, he was required to follow dual rotation 

ot G-J or l.o-J a-J • He reported that as the area of this fragment 

was small (1.6) acres), he did not find economical for himself 

to grow banana on it. He could not lease-in any of the 

neighbouring lands as all of them belonged to the cultivators 

having irrigation facilities and who could grow banana. He, 

therefore, basicelly accepted on this fragment the rotation of 

dry crops alone (G-J), and shifted to the rotation of NB-JB-J 

by leasing-out the land, for banana cultivation to one of the 

neighbouring cultivators whenever such a demand was made. The 
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dry portion of his holding (1.65 acres) was of land leased-in 

for a long period on the basis of share-rent. He followed on it 

the rotation of G-G-J, recommended by the landlord. He had no 

right to formulate any rotation to practise on this land, 

independent of the landlord. In the case of this cUltivator the 

area allotted to jowar was far less than required to meet his 

food needs. This was mainly because he grew jowar as a mixed 

crop along with cotton. ~ven then he was generally faced with 

the shortage of jowar produce to meet his food needs and was 

required to purchase it almost every year to some extent. 

The other cultivator adopted the NB-JB-J rotation on his 

entire irrigable land (5.60 acres). He reported that the land 

in this fragment though ot medium-black type was comparatively 

interior and was not well suited to grow cotton. He, therefore, 

did not grow cotton on it. He followed the G-J rotation on his 

entire dry land though it was of medium-black soil. He reported 

that this fragment was in the nearby village (Lohara) end was 

not convenient to grow cotton, because of the tribal people 

residing in that area. Thus, the cultivator practised only two 

rotations on his entire land-holding because of the restraints 

fro. soil and the situation of the fragment. It was seen that 

through these two rotations he allocated 3.74 acres of land to 

banana every year; ).20 acres to groundnutj and 5.06 acres to 

jowar. The area allocated to jowar was comparatively large as 

he had a big family of 14 members, requiring about 60 maunds of 

It may be seen that the rotation-plan of this jowar per year. 
cultivator is much influenced by the food requirement factor. 
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He. thus. followed the rotations with j . 
owar on the ent1re area 

of his land-holding. 

The remaining cultivator in the group was large, having a 

land-holding of 34.30 acres (Case Study R 30). He had a mixed 

holding of medium and deep-black land. More than three-fourths 

of his land-holding was irrigable--24.87 acres out of the total 

land. He adopted the NB-JB-C rotation on a major portion of his 

irrigable land (18.23 acres). On the remaining area of the 

irrigable land (6.6) acres) he accepted altogether different 

rotations. such as. NH-JB-M-C and NB-JB-M-B which were not very 

common in the village. The dry portion of his land-holding was 

entirely of medium-black land. He, therefore, followed on it 

the three-year rotation of G-C-J which was most suited to this 

type of land. Thus. the rotation-programme on the entire land 

was so planned that he could allot, on an average, about 15.47 

acres to banana every year; 9.47 acres to cotton; ).14 acres to 

jowar and 2.78 acres to other crops like maize and bajara. He 

could put nearly two-thirds of his irrigable land under banana. 

He could not increase his area under banana any more as it would 

then cause its repetition on the same land. It may be noted 

that he was not required to put more area under jowar as was the 

usual case with the large cultivators. This was largely because 

he was sufficiently rich and had no restraints from finance nor 

from irrigation. In his case, therefore, the area allotted to 

jowar was more related to his food need and was just enough to 

meet it. 
Thus, the five cultivators in the requirement group of 
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of above 40 maunds, were largely different f 
rom one another and 

they were required to practise different rotation-programmes 
for themselves. The 

same was true about the cultivators included 
in other requirement groups as well. In both the irrigated 

villages, no two cultivators were alike as regards the four basic 

factors and other details. They all were similar in some 

respects, but were widely different in other matters and hence 

each of them was required to adopt a different rotation-programme 

for himself. Each of them, however, was conscious of his food 

needs and invariably made its provision in the rotation-programme. 

Many of the cultivators arranged their rotation-programmes in 

such a way that they could allocate to jowar the area requir~d 

to meet their annual food needs. Some of the cultivators, 

concentrated mainly on the cash crops and grew jowar only as a 

mixed crop along with cotton to meet their yearly food require­

ments. However, none of the cultivators had entirely devoted 

his land-holding to the cash-crops alone and preferred to purchase 

jowar required to meet the annual food needs. 

5.1). Cultivators Leasing-Out Their Lands 
for Banana Cultivation 

In Tables 5.29 and 5.30 are presented the rotation-plans 

practised by the second group of sample cultivators who leased­

out their land for banana cultivation. As pointed out earlier, 

these cultivators did not have sufficient water supply of their 

own and hence could not grow banana themselves. They were, 

therefore, required to follow the practice of leasing-out their 

lands specifically for banana cultivation to the neighbouring 

having Sufficient water supply and other resources. cultivators 
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!~~l. ~.:Q: Rotation-plans of the Cultivators Leasing-out Land for Banana Cultivation in Waghode (Area in Acres) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -.- - - - - - - - - - - - - - - - - -- - - - - -
Irrigable and dry area 

----------------------------------------------------------------------------------------

J..r:nuel 
recuirement 
or-;ower 

Case Size of 
Study land­
No. holding 

Soil-composition 
of land-holding 

----------------------------------
Irrigable Dry area 
area 
------------- ------~------------Medium- Deep- Light Medium- Deep­
black black black black 

Irrigable area 

Upto 1 acre 
-------------------------
Medium­
black soil 
----------

NB-JB-C 

-----------

Deep­
black soil 

C-J or 
NB-JB-C 

Dry area 

-----------------------------------------------------------
Medium-black soil Deep-black soil 

------------------------- ------------------------------
NB-JB-C C-J C-J or 

NB-JB-C 
----------- ----------- -----------

C-J or 
NB-JB-J 

Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - -
7 to 15 leds. 

16 to 25 2ds. 7 
10 

4.33 

3.20 
4.50 
6.61 
4.51 

11 
12 
16 
25 

13.11 

26 to 30 ads. 

31 to 40 mds. 

Aboye 40 mds. 

6 

9 
14 
21 

g 

17 

- - - - - - - - - - -
Total 14 

- - -

6.00 

1.93 
4.18 
5.96 

16.86 

6.50 
9.03 

8.79 

- - - -

- - - -

1.20 

0.95 
2.50 

1.25 -
1.10 
2.50 

1.50 

1.93 
0.81 

1.50 
6.75 

1.05 
5.25 

1.33 

- - - - - - - - - -
14.37 

- - - - - - - -

3.13 - -
2.25 1 0.95 1 1.00 1 1.25 -

2.00 
4.61 0.75 
2.03 1.38 

-0.75 9.86 
4.50 

3.37 1 1 0.82 2 

2.96 1.50 -10.11 

- - - ------- - - - - - -
1 0.81 1 0.95 1 0.82 2 2.55 1 1.00 1 1.25 

36.26 - - - -- - - ------- - - -
- - - - - - - - - - - - - - (continued) 
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

~u81 require- Csse Size of 
sen~ of jo.~ Study 1and­

No. holding 

- - - - - - - -- - - - - -
7 to 15 IIIds. 

16 to 25 IIIds. 7 

26 to )0 Eds. 

31 to 40 lids. 

Aboy. 40 lid s. 

10 
11 

12 
16 
25 

6 
9 

14 
21 

8 
17 

18 

- - - - - - --
Totel 14. 

4..33 

3.20 
4..50 
6.61 
4..51 

13.11 
6.00 

1.93 
4..18 
5.96 

16.$6 

6.50 
9.03 

8.79 

- - --
95.51 

Soil-composition 
of land-holding 

----------------------------------Irrigab1e 
area 
-------------
Medium- Deep­
black black 

2.50 

1.93 
0.81 

1.05 
5.25 

1.33 

- - - -

1.20 

0.95 

1.25 
1.10 
2.50 

-

-
1.50 
6.75 

-

- --

Dry area 

-------------------
Light Medium- Deep­

blaCK black 

- - - -

3 •. 13 

2.00 
4..61 
2.03 
0.75 
4.50 

2.25 

-

-
3.37 -
2.96' 1.50 

10.11 

-
-

)6.26 29.6) 

- - .... -- - -- - - - - - - - - - - - - -- - - - - - - - - -

Irrigable and dry area 
--------------------------------------------------------------------------------~~ . Irrigable area . .. 

~.l to 3 acres 
--------------------------------------- Dry area 

--------------------------------------- ---------------------------------------~-
Medium-black soil 

-------------------------
C-J G-J 

Deep ... -
black soil 

NB-JB-C 

Medium-black soil 

-------------------------
C-J NB-JB-C 

Deep-black 
soil 
-----------~-NB-JB-C 

------------ ----------- ----------- ----------- ----------- -----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

-
- -

1 1 0.25 

1 1 

- -

-
-

- - - - - - - - - --- - - - - - - - - - - - ---
1 2.25 1 0.25 1 2.50 1 

- - - - ------ - - - - - - - - - - - - - -

1 

0.75 

- - - -
0.75 1 

- - - - - - -

2.00 

-

2.00 

- - -

J 

.. 
!. 

- < 

,.. 
;, .' - . .. 

9~86 ., 

--- -- ---. 
3 

- - - - - -
(continued ) 
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Table Ii .29 , (continued) 

------

Annual 
requiNU:ent 
or j O"ST 

- - - - - - -

7 to 15 c:ds. 

16 to 2~ ads. 

26 to 30 itds. 

31 to LO ads. 

A.cO'fe J.O mds. 

Case 
Study 
No. ' 

- - -

4 

7 
10 
11 
12 
16 
25 

6 
9 

14 
21 

8 
17 

18 

-

Size of 
land­
holding 

- - -
4.33 

3.20 
4. 50 
6.61 
4.51 

13.11 
6.00 

1.93 
4.1S 
5.96 

16.86 

6.50 
9.03 

8.79 

--------
Total 14 95.51 

- - - - -

Soil-composition 
of land-holding 

Irrigable 
area 

Medium- Deep­
black black 

1.20 

0.95 
2.50 

1.25 
1.10 
2.50 

1.50 

1.93 
0.81 

1.50 

- 6.75 

1.05 
5.25 

1.33 

Dry area 

Light Medium- Deep­
black black 

3.13 

2.25 
2.00 
4.61 0.75 
2.03 1.38 
0.75 9.86 
4.50 

3.37 
2.96 1.50 

10.n 

5.45 
3.78 

7.46 

- - - -- - - - - - - - - - -
14.37 15.25 - 36.26 29.63 

- - - -------

- - - - - - - - - - - • ------------ - .. ---- - -- - - - -
Irrigable and dry area 

----------I;;i~;bi;-;;;;-----------------------------------------------------------------

-------------------------------------5.1 to 7 acres 
----------~--------------------------

M.edium-black soil 

NB-JB-C NB-JB-J 

Deep­
black soil 

NB-JB-C 

------------ ----------- -----------

Dry area 

--------------------------------------------------
Deep-black soil 

--------------------------------------------------
NB-JB-C NB-JB-J G-C or 

NB-JB-C C-J 

----------- ----------- ----------- -----------Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

Total· 
number 
of 
plots 

- -- -
3 

3 
3 
5 
3 
5 
2 

1 
4-

- 5 

4 6.75 4.58 2 4.60 9 
1 0.93 2 

5 

1 3.45 1 1.80 
1 1.10 5 

2 

5 

- - -- ... - - - -- - -
- - - -

1.80 

- - - -
1 0.10 58 4.58 2 4.60 

- - ------- - - - --- ----
2 4 6.75 3 

Total 
area 

4.33 

3.20 
4.50 
6.61 
4.51 

13.11 
6.00 

1.93 
4.18 
5.96 

16.86 

6.5e 
9.(H 

8.79 

- - -
95.51 

1 1 -- - -- - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- ---
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- - - - - - - - - -
Area under 
jowar 
averaged 
over 
rotation 
cycle 

. , . 

- - - : ~ - - ~ - -
1.44 or-i.96 

0.63 or 1.40 
1.25 

1.13 or 1.58 
1.02 · 
0.38 

~ 

0!,64 or 0':96 
1.27 

O.7S ·erl.08 
~. . 
1.53 ' 

1.48 :or 1.83 
0.615 

.. 
2.71 or 3.37 

- - - - -.- - - - -
\ . '-

------ - - - -
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Table 5.30 : Rotation-plans of the Cultivators Leasing-0ut Their Land for Banana Cultivation in Rozode (Area in Acres)" :· \; 
I , . 

--------

Annual 
requirement 
of jowar 

--------

7 to 15 mds. 

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

- - -
Total 

------------------- ~ - - - -

Soil-composition 
of land-holding 

Case Size of 
Study 1and­
No. holding 

----------------------------------

1 

2 

4 
6 

10 

5 
11 

14 
15 
17 

13 
23 
27 

0.50 

1.88 

5.23 
6.93 
5.68 

4.93 
4.78 
3.83 
7.82 
2.40 

4.27 
7.80 

6.56 
12.25 
20.51 

Irrigable 
area 
-------------
Medium- Deep­
black black 

0.37 

1.00 
1.50 
1.13 

1.33 

0.50 
2.86 

2.81 
1.73 
3.63 

1.13 

0.48 
1.25 

0.78 
0.70 

- - - - - - - - - - - - -
15 95.37 16.86 4.92 

--------- ------

Dry area 

--------------------
Light Medium- Deep­

black black 

0.13 

0.75 
4.23 
5.43 
1.40 

3.60 
1.60 1.60 

3.33 

1.15 

0.76 2.73 
3.20 3.20 

3.75 
10.52 

13.88 3.00 

19.44 44.82 

3.15 

1.00 

0.70 

9.)'3 

• I 

- .--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
' . Irrigable and dry area -----------------------------

-------------------------------------------------------~--------------------------------~--------------------------------------------------------
Irrigable area Dry area 

----------------------------------------------------------------------------------------~ 
Upto 1 acre I -- ----------------------------------

----------------------------------------------------------------_____________ ~ ----------~--------------------------~-----------~-------- -- Dee -black soil Medium-black soil Deep-black soil Light soil Med~um-black so~l ______ ~ ________________ _ 
_________________________________ -___ I _-___________________________________________ _ 

J-J-J or 
NB-JB-J 

Plots Area 

1 0.37 

1 0.37 

G-J or 
NB-JB-J 

Plots Area 

1 1.00 

1 1.00 

------

C-J or 
NB-JB-J 

Plots Area 

1 0.50 

'-

,-

1 

-------------------------------------------------j------------
., 

NB-JB-J-C NB-JB-C 

Plots Area Plots Area 

1 

1 0.70 

- - - - -. - -
1 0.70 1 

C-J or Chillies 
NB-JB-J or NB-JB-J G-J 

___ - _______ e _________ --

Plots Area Plots 

1 0.50 1 

0.50 1 

Are~ Plots Area 

1 

2 

1 

4 

1.60 

0.76 
3.20 

5.56 

- - - - - -------

C-J or 
NB-JB-J 

----------
Plots Area 

4 

4 

C-J or 
NB-JB-C 

----------
Plots Area 

1 2.63 

1 2.63 

G-J 

----------
Plots Area 

- - - -

1 

1 

2 

1 

1.60 

1.60 

2.73 
3.20 

J-J-J 

----------
Plots Area 

- - - -
1 0.13 

- - - - -
5 9.13 1 0.13 

NB-JB-C NB-JB-J-C 

---------- ----------
Plots Area Plots Area 

-

1 1.00 

1 0,,70 

- - - - - - -, - - -
1 0.70 1 1.00 

- - - - - - - - -- - - - - - - - -
(continued) 



Table 5.30 (continued) 

- - - ----_ .. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ ~ 

Annual ' 
requirement 
of jowar 

Case 
study 
No. 

Size of 
land­
holding 

--------------

7 to 15 mds. 

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

1 

2 

4 
6 

10 

5 
11 

14 
15 
17 

12 
18 

13 
23 
27 

0.50 

1.88 
5.23 
6.93 
5.6$ 

4.93 
4.78 
3.83 
7.82 
2.40 

4.27 
7.80 

6.56 
12.25 
20.51 

- - - - - - - - - - - - -
Total 15 95.37 

- .- - - - - - -

Soil-composition 
of land-holding 

-----------------------------------
Irrigab1e Dry area 
area 
------------- --------------------
Medium- Deep- Light Medium- Beep­
black black black black 

0.37 

1.00 
1.50 
1.13 

1.33 

0.50 
2.86 

2.81 

1.73 
3.63 

16.86 

1.13 

0.13 

0.75 
4.23 
5.43 
1.40 

3.60 
0.58 1.60 1.60 

3.33 
0.48 
1.25 1.15 . 

0.78 0.76 
0.70 3.20 

2.73 
3.20 

3.75 
10.52 

13.88 3.00 

4.92 19.44 44.82 

3.15 

1.00 

0.70 

9.33 

Irrigab1e and dry area ----------------------------------------------------------------------------------------------------------------------------------------------------------------------
Irrigab1e area 

-------------------------------------------------- Dry area 
1.1 to 2 acres ------------------------------------ -------------------------------------------

--------------------------------------------------
Medium-black soil 

NB-JB-C C-J or 
NB-JB-C 

Deep-black soil 
------------------------

NB-JB-J C-J or 
NB-JB-J 

Medium-black soil 
------------------------------------
NB-JB-C C-J or 

NB-JB-C 

--------------------------------
C-J G-J G-C 

Deep­
black soil 

-----------
C-J 

----------- ----------- ----------- ----------- ----------- ----------- ---------- ---------- ---------- ---------- -----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

1 

1 

2 

4 

0.50 

1.33 

1.73 

1 
1 

2 

1.00 
1.13 

2.13 

1 1.25 

1 1.25 

1 1.13 

1 1.40 1 0.60 

1 0.98 

1 1.13 1 2 

Plots Area Plots Area Plots Area Plots Area 

1 

1 

- I -
- I 3 

1.40 

, 
I 

0.75 

~ 1.30 

... - - - - - -- - - -- .- -
a 

1 1.40 5 

- - -- - - -- - -

2 3.65 
1 3.15 

1 1.60 

1 1.15 

3 2 

7 11.63 2 3.01 1 3.15 

Irrigab1e area 

2.1 to 3 acres 

Medium-black soil 

NB-JB-J 

Plots Area 

2 2.81 

2 2.81 

Dry area 
-----------

Medium­
black soil 

-----------
G-J 

------------
Plots Area 

1 

- - - -
1 

(continued) 



Table 5.30 :: (continued) 
; 

- - - - - -- - - - - - - -

Annual 
requirement 
af jowar 

Case 
Study 
No. 

--------

7 to 15 mds. 1 

16 to 25 mds. 2 
4 
6 

10 

26 to 30 mds. 5 
11 

14 
15 
17 

30 to 40 mds. 12 
18 

Above 40 mds. 13 
23 
27 

Total 15 

Size of 
land';' 
holding 

0.50 

1.88 
5.23 
6.93 
5.68 

4.93 
4.78 
3.83 
7.$2 
2.40 

4.27 
7.80 

6.56 
12.25 
20.51 

95.37 

- - - - - - - - - - - - - - - - - - - Ir;igabl~ ;nd dry ;r~a- - - - - - - - - - -

Irrigab1e 
area 

Soil-composition 
of land-holding 

Dry area 
., ------------- --------------------

Medium- Deep- Light Medium- Deep­
black black black black 

0.37 

1.00 
1.50 
1.13 

1.33 

0.50 
2.86 

2.81 

1.73 
3.63 

1.13 

0.58 1 .. 60 

0.4$ 
1.25 

0.78 
0.70 

0.76 
3.20 

0.13 

0.75 
4.23 
5.43 
1.40 

3.60 

3.15 

1.60 1.00 

3.33 

1.15 

2.73 
3.20 0.70 

3.75 
10.52 

13.88 3.00 

------------------------------------------------------------------~-----------Irrigable area 
--------------------------------------------------

3.1 to 5 acres 
Dry area 

--------~-----------.----------------------------- ----------------------~--
Medium-black soil 

-------------------------------------
NB-JB-C NB-JB-J NB-JB-C-W 

----------- -----------

Deep- Light 
black soil soil 

----------- -----------
W-J G-J 

----------- -----------

Medium­
black soil 

-----------
G-C-J 

-----------Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

1 0.95 4 1.91 1 0.4$ 

1 1.20 1 2.43 3 13.$8 1 3.00 

- - - - - - - -
---------------------------------

Deep-black soil 

NB-JB-C NB-JB-J W-J 
----------- ---------- ----------
Plots Area Plots Area Plots Area 

2 2.0$ 2 1.93 1 0.47 

Total 
number 
of 
plots 

2 

2 

3 
7 
3 

4 

4 
5 

11 
2 

6 
4 

3 
9 
6 

Total 
area 

0.50 

1.88 
. 5.23 r 

6.93 
5.68 

4.93 
4.7$ 
3.83 
7.82 
2.40 

4.27 
7.80 

6.56 
12.25 
20.51 

Area under 
jowar 
averaged 
over 
rotation 
cycle 

0.25 or 0.50 

0.74 or 0.94 
1.30 or 2.45 
2.71 or 3.21 
1.57 or 2.$4 

1.00 
1.99 

1.27 or 1.91 
1.75 
0.9$ 

1.$4 or 2.05 
3.20 

2.$0 
3.60 
7.94 

• , - - --- - - - ---------------- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - -
16.86 4.92 19.44 44.82 2 2.15 1.91 4 

, 2 2.0$ 2 1.93 1 2.43 1 0.48 13.88 3.00 . 3 1 1 0.47 71 95.37 

------- , - - - ,-. - - ------ - - --



Some of them ,coUld establish a definite type of relationship with 

their tenant cultivators and could give a definite place for 

banana in their rotation-programmes. They adjusted their cropping 

plan on their lands with that of the tenant cultivators, so that 

both could put their lands under banana in one and the same year. 

In the case of the other cultivators, however, such a relationship 

waS not yet established and they could not give any definite 

place for banana in their rotation-programme. They were required 

to keep their cropping flexible by following dual rotation--one 

of dry crops alone which they could grow themselves and the 

other with banana as one of the crops. Whenever irrigation was 

made available, they broke the basic rotation of dry crops and 

shifted to the rotation of banana. 

In both the irrigated villages almost all these cultivators 

were from the small and the medium size groups. In Waghode, of 

the fourteen cultivators reported in this group, six were small; 

and the remaining eight, medium. In Rozode, out of the fifteen 

cultivators included in the group, seven each were small and 

medium and the remaining one was large. The case of the large 

cultivator was peculiar in the sense that the major portion of 

his land-holding was of dry land. The irrigable land was only 

3.6) acres out of 20.51 acres of land. Besides, the water SU~pIY 

in the wells in the two fragments of irrigable land was also not 

sufficient to grow the heavily irrigated crop: like banana. He 

was, therefore, required to lease-out his land for banana culti­

vation to his neighbouring cultivator (Case Study R 27). 

i t group in which the maximum 
We may take up one requ remen 
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number of such cultivators are included and discuss in brief the 

acceptance of different rotation-plans and the dualism in them 

on individual basis. In Waghode, such a requirement group was 

of 16 to 25 maunds, wherein six cultivators were reported. Of 

these six, three each were from the small and the medium size 

group. Four of them had their irrig8ble area below 1.50 acres 

and the remaining two, 2.50 acres each (see Table 5.29). In 

Rozode, the requirement group including the maximum number of 

cultivators was of 26 to 30 maunds. Five cultivators were 

reported in it. Of these, four were from the small size group; 

and one froa the medium group. Four of them had an irrigable 

area below 1.50 acres and the remaining one, 3.34 acres (see 

Table 5.30). 

In Waghode, of the six cultivators reported in the group 

of 16 to 25 maunds, three were required to practise dual rota­

tions in their cropping programmes. The remaining three did not 

have any dual rotations in their rotation programmes. The three 

cultivators following dual rotations had not developed a definite 

type of relationship with their neighbouring cultivators to whom 

they leased-out their land for banana and hence the dualism in 

their programmes. They were required to keep their rotations 

flexible so that whenever irrigation was made available they 

could shift 

cultivators 

to the rotations with banana. Out of these th~ee 

one was small (Case Study W 7); and the remaining 

two were medium cultivators (Case Studies W 11 and W 25). The' 

small cultivator had his land-holding entirely of deep-black 

land. He, therefore, basically accepted the C-J rotation on his 
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entire holding. However, whenever he could lease-out the land 

for banana cultivation, he switched over to the rotation of 

NB-JB-G on one fragment (1.95 acres) and to the rotation of 

NB-JB-J on the other (1.25 acres). He could have followed the 

NB-JB-C rotation on the second fragment as well, particularly 

when the land was of deep-black soil. But in view of his food 

needs, he was required to practise the NB-JB-J rotation, at 

least on one fragment, even though the land was not most suited 

to it. Because of the dual rotations, his area allotment to 

jowar varied between 0.63 acre and 1.40 acres. This area was 

not enough to meet his total food needs and hence he was 

required to grow jowar as a mixed crop along with cotton. 

The other two cultivators following dual rotations had 

almost the same size of holdings--6.61 and 6.00 acres (Case 

Studies W 11 and W 25). One of them had a mixed land-holding of 

medium and deep-black land (Case Study W 11); and the other had 

his land-holding entirely of medium-black land (Case Study W 25). 

The cultivator having mixed land-holding basically accepted the 

C-J rotation on the fragment of deep-black land; and the G-C-J 

rotation on the two fragments of the medium-black land. As an 

alternate rotation he adopted the three-year rotation of NB-JB-C 

on all the three fragments of medium as well as deep-black soil. 

Whenever irrigation was made available he shifted to this rota­

tion on any of the three fragments. Thus, on the deep-black 

land there was a dualism between C-J and NB-JB-C rotations and 

on the medium-black land between G-C-J and NB-JB-C rotations. 

He reported that generally he leased-out these fragments 
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alternately so that in any year he had at least one fragment 

under his personal cultivation particularly to grow jowar for 

his family food needs. He arranged his rotation-programme in 

such a way that the area allotted to jowar, over the rotation 

cycle, varied between 1.13 and 1.SS acres. This much area under 

jowar was enough to meet his annual food needs. The case of the 

other cultivator having the entire land-holding of medium-black 

land was slightly different from the above two. He adopted the 

two-year rotation of G-C as the basic rotation on his entire 

land-holding. Whenever irrigation facility was made available he 

changed over to the three-year rotation of NB-JB~C on both the 

fragments of his holding. It may be noted that both the rota­

tions followed by him were of the cash-crops only. He could do 

this as he had other dry land, leased-in on the basis of cash­

rent. By accepting these dual rotations he concentrated only on 

the cash-crops on his own land and depended for food requirements 

on the leased-in land (11.05 acres) which was under his cultiva­

tion till 1962-63. In 1963-64, however, he had to return the 

leased-in land to its owner who wanted it for self-cultivation. 

In this year, therefore, he was required to make provision for 

jowar on his own land by deviating from the basic rotation. As 

the leased-in land was all dry and was of comparatively large 

size, the area allotted to jowar was as high as 4.S3 acres per 

year till 1962-63. In 1963-64, however, he could put only 1.50 

acres under jowar to meet his family food needs. 

As pointed out earlier, the remaining three cultivators 

in the group had a definite rotation programmes even though they 

leased-out their lands for banana cultivation. They had established 
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a definite re1ation~hip with their tenants and hence could accept 

the rotations of banana with fair certainty. Their cropping 

pattern on the land was adjusted with those of the ten~ts so 

that both could grow banana on their lands in one and the Same 

year. Of these three cultivators one was medium (Gase Study 

W 16); and the other two were small (Case Studies W 10 and W 12). 

The cultivator from the medium size-group had the holding of 

1).11 acres both of medium and deep-black land. However, deep­

black land was predominant in his holding--12.)6 acres out of 

the total area of 13.11 acres. He divided his deep-black land 

into four plots and followed the three-year rotation of NB-JB-C 

on all of these. The plot of the medium-black land was small in 

size (0.75 acre) and was situated on the bank of a big stream 

and hence not convenient to lease-out for banana. He, therefore, 

kept it always under his own cultivation and practised the G-J 

rotation on it. By accepting the NB-JB-G rotation on the deep­

black land he had adjusted his crop-pattern on it with that of 

the tenant cultivator and could lease-out the four plots alter­

nately for banana cultivation. The adjustment was done in such 

a way that generally he had at least one plot of deep-black land 

under his own cultivation every year to grow cotton himself. As 

the land was of deep-black soil and as his total requirement of 

food was small, he did not prefer to rotate jowar along with 

banana on any of the four plots. The area allocated to jowar 

was, therefore, very small (0.38 acre) in his case. It was not 

at all enough to meet his total food needs. However, he grew 

jowar every year as a mixed crop along with cotton taken in all 
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the plots of deep-black land. He reported that jowar thus taken 

gave him sufficient produce to meet his family consumption needs. 

It was seen that he arranged his rotations in such a way that, on 

an average, he could allot 8.24 acres to banana every year; 4.49 

acres to cotton; and 0.)8 acre to jowar. 

The other two cultivators had almost the same size of 

land-holdings (Case Studies W 10 and W 12). The soil-composition 

of their holdings, however, was different. One of them had a 

mixed holding of medium and deep-black land (Case Study W 12); 

while the other had his holding entirely of medium-black land 

(Case Study W 10). The former cultivator having a mixed holding 

had one fragment of medium-black land (2.0) acres) end two frag­

ments of deep-black land (1.10 and 1.38 acres). The fragment 

of medium-black land was in a nearby village (Kumbhar-Khed) and 

was completely of dry land--irrigation being not available on 

it, nor on the lands of the neighbouring cultivators. He, there­

fore, adopted on it the rotation of C-J. He divided the fragment 

into two equal plots so that he could grow jowar every year by 

alternating the two plots. The soil type of the fragment was in 

fact more suited to the G-U-J rotation, but he could not 'follow 

it as the land was far off from the native village and hence not 

convenient to grow groundnut. Moreover, by following the C-J 

rotation, he could allot, on an average, larger area to jowar 

to meet his total food needs. Had he accepted the G-C-J rota­

tion, the average area under jowar would have been inadequate 

to meet his annual consumption needs. Having made the provision 

for food on this dry land, he preferred to concentrate on the 



cash-crops on both the fragments of the deep-black land culti­

vated in the village. He, therefore, adopted the three-year 

rotation of NB-JB-C on both the fragments of deep-black soil •. 

He reported that, generally he leased-out these two fragments 

alternately for banana cultivation. His rotation programme was 

so arranged that he could allot about 1.65 acres to banana every 

year; 1.84 acres to cotton and 1.02 acres to jowar. The other 

cultivator haVing a holding entirely of medium-black land 

presented a different case, though he had almost the same size 

of holding (Case Study W 10). In one of his fragments (2.50 

acres) the land was more alkaline and hence not suited to the 

CUltivation of banana. He reported that the banana plants grown 

on such land got stunted and did not give good yield. He was, 

therefore, required to grow only the dry crops on it. He 

adopted the C-J rotation on the major portion of this fragment 

(2.25 acres) and on the remaining area, where the land was of 

inferior quality, the rotation of G-J (0.25 acre). The land in 

the second fragment, 

He could, therefore, 

however, was suited for banana cultivation. 
• 

adopt the three-year rotation of NB-JB-C 

on it by leasing-out the land for banana cultivation to the 

neighbouring cultivator. He accepted this rotation even though 

the land was of medium-black soil and better suited to NB-JB-J 

rotation. He reported that as the jowar crop taken under the 

two rotations on the first fragment was enough to meet his food 

needs, he preferred the NB-JB-C rotation to the rotation of 

NB-JB-J. In his case the area under jowar, averaged over the 

rotation cycle, came to 1.25 acres and it was enough to meet the 



annual consumption needs of his fDm~ly. Th 
~ e average area 

allotted to banana every year, was about 1.35 acres; to cotton 

about 1.79 acres and to groundnut, about 0.12 acre. 

Thus, the six cultivators in the requirement group of 16 

to 25 maunds at Waghode, were different in their conditions and 

responded to them differently. Three of them had established 

definite relationship with their tenant cultivators and could 

accept the rotations of banana with fair certainty, almost as 

the banana cultivators did. The other three cultivators, however, 

had not established this type of relationship and hence suffered 

from an element of uncertainty as far as the rotations of banana 

were concerned. They were, therefore, required to follow 

dualism in their rotation-programmes~ Howeve~, all the six 

cultivators in the group accepted different rotation-programmes 

formulated on the basis of the four basic factors and other 

conditions~ It has to be noted that none of them overlooked his 

food needs, even while shifting from the dry crop rotations to 

the rotations of banana. The same was true about the cultivators 

reported in the other requirement groups and the rotation­

programmes accepted by them as well, differed from cultivator 

to cultivator. 

Similar was the case of such cultivators in Rozode also. 

The rotation-programme accepted by each of them was different 

because of the different composite effect of the four basic 

factors and the other conditions. Thus, in the requirement group 

of 26 to 30 maunds, wherein the maximum number of the cultivators 

i dl."fferent from one another were reported, all the cult vators were 



and accepted different rotation-progr<>mmes. O~ h 
~ ~ t ese five culti-

vators in the group, one was required to adopt dual rotations 

in his programme (Case Study R 11.). The ~ remaining four culti-

vators, however, had established a definite type of relations~ip 

with their tenants and could give a definite place for banana 

in their rotation-programmes. 

The cultivator following dual rotations in his cropping 

programme was from the small size group having a land-holding of 

3.83 acres (Case Study R 14). The entire land of his holding 

was of medium-black soil. He had irrigation from an old w~ll 

jointly owned by him and his cousin brothers. His share in. the, 

ownership of the well was only one-eightb. Because of the 

small share in the ownership of the well and because of the 

limited water supply in it, his irrigable area was as small as 

0.50 acre. He, therefore, did not utilize the irrigation 

facility to grow any irrigated crops. He preferred to grow 

only the dry crops on his entire land. He basically practised 

the rotation of C-J on all the plots of his land-hOlding. How­

ever, when water supply was made available by the neighbouring 

cultivator, he changed over to the three-year rotation of 

NB-JB-J by leasing-out the land for banana cultivation. Generally 

he leased-out his three plots alternately so that in any year 

he had at least one plot under his own cultivation to grow 

jowar for self consumption. He reported that he could not adopt 

the rotation of NB-JB-C on any of his plots, firstly because 

his requirement of jowar was comparatively large in relation to 

his land-holding and secondly, the soil type of his land was not 
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much suited to it. He, therefore, preferred NB-JB-J as an 

alternate rotation. Because of the dual rotations practised 

by him, the area allotted to jowar varied between 1.27 and 1.91 

acres. It was enough to meet his annual food needs. 

The remaining four cultivators in the group, as pointed 

out earlier, could give a definite place for banana in their 

rotations, even though they leased-out their land for banana 

cultivation. Of these four cultivators, three were small, and 

one, medium. Among the three small cultivators, two had almost 

the same size of land-holdings--4.9J and 4.78 acres (Case 

Studies R 5 and R 11); and the third, 2.40 acres (Case Study 

R 17). Of the two cultivators having almost the same size of 

holdings, one had a holding entirely of medium-black land (Case 

Study R 5); while the other had a mixed holding of all the 

three types of land (Case Study R 11). The land-holding of the 

former cultivator comprised of two fragments--one situated in 

the village and the other in the nearby village (Savkhed). The 

fragment situated in the village had irrigation facility from a 

jointly owned well. The water supply was also adequate to grow 

even the heavily irrigated crops; but the cultivator could not 

grow any of the irrigated crops, as he had no equipments of 

irrigation, not even a bullock-drawn water lift. His financial 

resources were also limited and he was not in a position to 

bear all the expenses of banana cultivation. He, therefore, 

preferred to lease-out his land for banana cultivation to the 

neighbour cultivator who had all the resources. He had adjusted 

the cropping on his land with that of his neighbouring cultivator 
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and hence could practise the rotations of banana with fair 

certainty. He adopted the three-year rotation of NB-JB-C on 

the major portion of this fragment (2.73 acres). On the remain­

ing portion (0.60 acre) he followed the rotation of NB-JB-J. He 

could have practised the Same rotation of NB-JB-C on the entire 

fragment, but as jowar taken on the second fragment of dry land 

was not enough to meet his annual food needs he was required to 

rotate jowar along with banana on some portion of this fragment. 

On the second fragment in the Savkhed village, he was required 

to adopt the two-year rotation of G-J, even though the land was 

of medium-black soil. In fact, the rotation of G-C-J was more 

suited to the land in this fragment. but he could not accept it 

as he could not grow cotton on this land. He reported that it 

was difficult to protect the produce of cotton crop from the 

tribal people residing in and around the Savkhed village. In 

his case the area allotted to jowar was about one acre. It was 

not enough to meet his annual food requirements. He, therefore, 

grew jowar as a mixed crop along with cotton. He arranged his 

rotations on different plots in such a way that he could allot, 

on an average, 2.22 acres to banana every year; 0.91 acre to 

cotton; O.ao acre to groundnut and 1.00 acre to jowar. 

The other cultivator, though similar to the above culti­

vator in some respects, presented on the whole a different Case 

(Case Study R 11). His land-holding also comprised of two 

fragments--one situated in the village and the other in the same 

neighbouring village (Savkhed). The fragment situated outside 

the village was, however, larger in size (3.20 acres) and had no 
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irrigation available on it. The cultivator had to practise on 

it the rotation of dry crops alone. He generally divided the 

fragment into two equal plQts on the basis of soil type and 

followed the two-year rotation of G-J on both. Cultivation of 

cotton was not undertaken, firstly, because of the inferior 

type of land (particularly on one plot of lighter soil); and 

secondly, because of the nuisance from the tribal people. The 

fragment situated in the village was small (1.5S acres). Irri­

gation from a jointly owned well was available on it but his 

share in the ownership of the well was so minor (one-eighth) 

that it was not possible for him to grow any of the major 

irrigated crops on it. He, therefore, preferred to lease-out 

his land for banana cultivation to his neighbour cultivator who 

had a major share in the ownership of the well and also had the 

resources required for irrigation and the cultivation of banana. 

He had made definite arrangements with his tenant cultivator 

and hence practised the four-year rotation of NB-JB-J-C. He 

was required to follow the four-year rotation in order to adjust 

the period of banana cultivation with that of the neighbour. 

His basic rotation, however, was of NB-JB-J which suited better 

to the type of land available in the fragment. But to extend 

the period of rotation by one more year, he introduced cotton 

in it. It was seen that the area allotted to jowar, on an 

average 

to give 

over the rotation cycle, was 1.99 acres. It was enough 

him adequate jowar produce to meet his family food needs. 

The case of the third cultivator was also different from 

the above two. He had a small land-holding (2.40 acres) of two 
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fragments. Of these, one was in the village (1.25 acres) and 

the other in the neighbouring village (1.15 acres). The frag­

ment situated in the village had irrigation facility from a 

jointly owned well. His share in the ownership of the well was 

fairly large (one-fourth) so that he could grow banana himself. 

But because of the financial limitations and the lack of any 

equipments to lift water, he could not grow any irrigated crop 

himself. However, he leased-out the fragment for banana culti­

vation to his neighbour cultivator. He practised the three-year 

rotation of NB-JB-J on it, even though the land was of deep­

black soil. He reported that he was required to fOllow such a 

rotation, because of his jowar requirements and the small 

holding. The second fragment in the neighbouring village was 

dry. He, therefore, followed on it the two-year rotation of 

G-J. ~ven though the land in this fragment was of medium-black 

soil, he could not grow cotton as the tribal people generally 

steal its produce. Through these two rotations practised on 

his land-holding he allotted, on an average, about an acre of 
. '. . 

land to jowar. It was, h0l!ever, not enough to meet his annual 

requirements of food. He was, therefore, required to purchase 

some quantity of jow~ or lease-in, if possible, some land 

t jowar .por himself. He generally followed every year 0 grow ~ 

the second method. 
The case of the remaining medium cultivator in the group 

was peculiar in the sense that his land-holding (7.a2 acres) 

consisted of several fragments (five), but nowhere it was 

possible for him to grow banana himself even though irrigation 
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was available on some of the fragments (Case Study R 15). He 

had fairly large area of irrigable land in his holding (3.34 

acres) but it was spread out in three fragments at three 

different places and hence at no place it was economical for 

him to grow banana, as the area was very small. He had irriga­

tion facilities from the jointly owned wells on all the three 

fragments but those were inadequate to irrigate all the area of 

his fragments. Only a minor area of about an acre could be 

irrigated. He, therefore, could not grow banana himself on any 

of his fragments. He preferred to lease-out the land for banana 

cultivation to his neighbour cultivators, who had sufficient 

irrigation facilities and other resources. He followed the 

rotation of NB-JB-J on the major portion of his land-holding 

(3.84 acres) in order to meet his food needs. On the remaining 

portion of ) .0) acres he adopted the NB-JB-C rotation. He 

could not lease-out one of his fragments (0.95 acre) for banana 

cultivation as its land was more alkaline and hence not suited 

to the banana crop. He practised on it the two-year rotation 

of W-J as the land was of deep-black soil and was most suited 

to wheat. It was seen that the area allocated to jowar, 

averaged over the rotation cycle, came to 1.75 acres in his 

case and it was just enough to meet his annual requirements of 

food. He arranged his rotation-programme in such a way that 

he could allot, on an average, 4.58 acres of his land, to 

banana every year; 1.49 acres to cotton; 1.75 acres to jowar; 

and 0.48 acre to wheat. 

Thus, the five cultivators in 26 to 30 maunds requirement 



group at Rozode, though similar to one another in 
some respects, 

were widely different when the total impact of the four factors 

and other conditions were considered; and they were all required 

to practise different rotation-programmes. Four of them had 

established definite type of relationship with their tenant 

cultivators and hence could adopt the rotations of banana with 

fair certainty. The remaining cultivator had not developed such 

relationship with his neighbour Cultivator and was, therefore, 

required to follow dualism in his rotation-programme. Another 

important pOint to be noted was that all the five cultivators 

in the group, were conscious of their food needs and invariably 

made provision for it in their rotation-programmes. Similar 

was the case with the other cultivators included in the other 

requirement groups as well, and the rotation-plans practised by 

each of them could be argued in the same way. 

In both the irrigated villages, therefore, the cultivators 
were 

leasing-out their lands for banana cultivation,/different from 

one another in their basic factors and other conditions. None 

of them was similar to other cultivator as regards the composite 

effect of the basic factors. The rotation-programmes followed 

by them, therefore, differed from cultivator to CUltivator. Each 

of them, however, was conscious of the basic factor of food 

needs and made its provision in his rotation-plan. Everyone of 

them arranged his rotations in such a way that he could take 

jowar every year on the area ~equired to meet his annual food 

needs. It is important ~o note that none of them overlooked 

this basic factor, even while attempting to maximize their 



339 

income by switching over from the rotations of the dry crops to 

the rotations of banana. ~ very one of them, irrespective of 

their size of land-holdings, aimed first to secure food for 

family consumption by allotting the required area to jowar and 

then tried to maximize cash-income by growing different cash­

crops. 

5.1~. Manure Supply and the Cultivators Leasing-Out 
Their Lands for Banana Cultivation 

In the case of the cultivators leasing-out their lands 

for banana cultivation, it was interesting to see whether the 

supply o£ the home-collected manure had any effect on their 

choice of rotations, particularly the basic rotations. In 

Tables 5.)1 and 5.)2, are presented the rotations practised by 

such CUltivators in the two irrigated villages, grouped accord­

ing to their requirements o£ food and the manure supply. It 

can be seen £rom these Tables that the cultivators who had 

established a definite type o£ relationship with their tenant 

cultivators, had given a definite place for banana in their 

rotation-programme and were not affected by the home-collected 

manure supply in any way. The supply of home-collected manure 

was generally very short of the total requirement of manure for 

the banana crop and hence not at all effective in influencing 

the choice of rotations. In the case of the crops grown after 

banana, the question of manure supply did not arise at all. They 

were all grown just on the residuals of manure applied to 

banana and were not given any fresh doses of manure. Thus, in 

the case of both the crops, banana and the other dry crops, the 



Teble 5.31 • • 
. 
Rotation-plans of the Cultivators Leasing-out Land for Banana Cultivation in Waghode (Area in Acres) 

- - - - - - - - - - - - - - - - - - - -S;;pply - ~r - - ,;.;;.;:. - " - - - - ~ - - '1 T - - - - - - - - - - - - - - - - - - -
------------------------------------~------------------------------------------~-------------------------------------

------ - _.- - - - - - - - - - - - - - - - - - - - - - - - -

Annual 
requirement 
of jowar 

Case 
Study 
No. 

Soil-composition 
of land-holding 

----------------------------------
Size of Irrigable 
land- area -------------holding Medium- Deep-

black black 

Dry area 

-------------------
Light Medium- Deep­

black black 

, _-______ - _______________________________ ¥E~2 __ 2 __ 2~~:!~!~! ____________________ ~ _____________________________________ _ 
Irrigable area Dry area i 

--------------------------------------------------
Medium-black soil Deep-black soil 

------------------------------------------------.-
NB-JB-C NB-.1B-J NB-JB-J C-J or 

NB-JB-C 
----------- ----------- ----------- --------.--
Plots Area Plots Area Plots Area Plots Area 

----------------------------------------------------------------
Medium­
black soil 
-----------
C-J or 

NB-JB-J 

I 

,Deep-black s011 , 
I. 

------------~------------------------------------­, 

NB-JB-C C-J or 
NB-JB-C 

C-J or 
NB-JB-J C-J 

---.------- ----------- '. ----------- ----------- -----------
Plots Area Plots Area ,1ots Area Plots Area Plots Area 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- .- - - - - - - - - - - - - . - - - - - - - - '. - . - - - - - - - - - - - -----------------

7 to 15 mds. 4 4.33 1.20 3.13 1 1.20 2 3.13 -
16 to 25 mds. 7 3.20 0.95 - 2.25 1 0.95 1.00 1 1.25 -1 

10 4.50 2.50 2.00 
11 6.61 1.25 4.61 0.75 

12 4.51 1.10 2.03 1.38 -
16 13.11 2.50 0.75 9.86 

25 6.00 1.50 4.50 

26 to 30 mds. 6 1.93 1.93 -
9 4.18 0.81 3.37 -

14 5.96 1.50 2.96 1.50 -21 16.$6 - 6.75 10.11 -
-

31 to 40 mds. 8 6.50 1.05 5.45 
17 9.03 5.25 ....,'W'; ,) 3.78 1 1 1.80 2 3.68 1 0.10 

Above 40 mds. 18 8.79 1.33 7.46 
". 

- - - - - - - - - - - - - - - - - - - - - -
Total. 14 95.51 14.37 15.25 - 36.26 29.63 

--- - - - - - - - - - ---~--- - - - - - - - - --- --
3.681 

2 3.13 2 . 1 
i 

---.- ------------

1 1 1.80 1 1.20 1 0.95 1.00 1 1.25 1 0.10 

, , 

- - - - - - - - --------------------- -- - - - - -- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - -
(continued) 
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Table 5.)1 

Annual 
requirement 
of jowar 

7 to 15 mds. 

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

Ab:)ve 40 mds. 

(continued) 

Case 
Study 
No. 

4 

7 
10 
11 
12 
16 
25 

6 

9 
14 
21 

8 
17 

18 

Size of 
land­
holding 

3.20 
4.50 
6.61 
4.51 

13.11 
6.00 

1.93 
4.18 
5.96 

16.86 

6.50 
9.03 

8.79 

Soil-composition 
of land-holding 

---------------------------------
Irrigable 
area 
-------------
Medium- Deep­
black black 

2.50 

1.50 

1.93 
0.81 

1.05 
5.25 

1.33 

1.20 

0.95 

1.25 
1.10 
2.50 

1.50 
6.75 

Dry area 

Light Medium- Deep­
black black 

3.13 

2.00 
4.61 
2.03 
0.75 
4.50 

3.37 
2.96 

5.45 

2.25 

0.75 
1.38 
9.86 

1.50 
10.11 

- - - - - - - - - - - - - - - - - - - - - - -

Total 14 95.51 14.37 15.25 36.26 29.63 

-------- -------

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - I - - - - - - - - - - - - - - - - - - -
Supply of manure 

------------------------------------------------------------------------------~ -------------------------------------------------------------------
6 to 10 cart-loads 11 to 15 cart-loads 

-----------------------------------------------------------------------------
Irrigable area 

Medium-black soil 

---------------C=J-or---
N~-JB-C NB-JB-J 

Deep­
black soil 

NB-JB-C 

Plots Area Plots Area Plots Area 

1 2.50 

1 1.93 
1 0.81 

----------

Dry area 
------------------------------------

Medium-black soil 

NB-JB-C C-J 

Deep­
black soil 
-----------
NB-JB-C 

----------- ----------- -----------
Plots Area Plots Area Plots Area 

-- ------------------

1 0.75 

1 0.82 2 2.55 

------------------------------------------------------------------
Irrigable area 

-------------------------------------
Medium-black soil 

-------------------------------------
C-J 

-----------
Plots Area 

G-C or 
NB-JB-C 

Plots Area 

G-J 

-----------
Plots Area 

Dry area 
--------------------------

Medium-black soil 

---------------------------
G-C or 

NB-JB-C 

Plots Area 

NB-JB-C 

-----------
Plots Area 

- - - - - - - - - - - - - - - - - - - - --

1 2.25 1 0.25 1 2.00 

1 1.50 1 

- - - -
1 0.81 1 1.93 1 2.50 0.82 3 9.86' -1 

- - -

- - - - - - - - - - - - - - - - - - - - .- 1 2.25 1 1.50 1 0.25 1 1 2.00 

. - - - - - - - - - - -
(continued) 
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Table 5.31 

Annual 
requirement 
of jowar 

(continued) 

- - - - - - - - - -

Case 
Study 
No. 

Size of 
land­
holding 

Soil-composition 
of land-holding 

-----------------------------------
Irrigable 
area 
--------------
Medium- Deep­
black black 

Dry area 

-----~-------------Light Medium- Deep­
black black 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Supply of manure 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Above 15 cart-loads 

-----------------------------------------------------------------------------------~------------------------------------------------------------------------------------------------
Irrigable area Dry are a 

-----------------------------------------------
Medium-black soil Deep-black soil ---------------------------------lM;di~:bi;~k---~~ii----------------------------------------------D;;p:bi;~k---~~ii---------------

---------------------- ---------------------- ---------------------------------~----------------------------------------------C-J or 
NB-JB-C 

----------
G-C-J or 
NB-JB-C 

----------
NB-JB-C 

----------
C-J or 

NB-JB-C NB-JB-C G-J G-C-J J-J-J 
C-J or . G-C-J or 

NB-JB-C NB-JB-C C-J 

---------- ----------- ----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Are Plots Area Plots Area Plots Area Plots Area 

----------------------------------------------
NB-JB-C NB-JB-J C-J or 

NB-JB-C 
----------

G-C or 
NB-JB-C 

Plots Area Plots Area Plots Area Plots Area 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------ --- --------- - -----
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- - - - - - - -
Total Total 
number area 
of 
plots 

------------------ ----------------------- --------------

7 to 15 mds. 4 

16 to 25 mds. 7 
10 
11 
12 
16 
25 

26 to 30 mds. 

31 to 40 rods. 

Above 40 mds. 

Total 

6 
9 

14 
21 

8 
17 

18 

14 

3.20 
4.50 
6.61 
4.51 

13.11 
6.00 

1.93 
4.18 
5.96 

16.86 

6.50 
9.03 

8.79 

95.51 

2.50 

1.50 

1.93 
0.81 

1.05 
5.25 

1.33 

1.20 

0.95 

1.25 
1.10 
2.50 

1.50 
6.75 

3.13 

2.00 
4.61 
2.03 
0.75 
4.50 

3.37 

2.25 

2.96 1.50 
10.11 

- - - - - - - - - - - - - - - - - - - -

14.37 15.25 36.26 29.63 

- - - - - - - - -

1 1.05 

1 1.33 

1 1.33 1 1.05 

1 1.10 

1 1.50 
4 6.75 

6 9.35 

- - - - -

1 1.25 

-

1 1.25 

-------

1 0.80 

2 3.25 

2 2.16 

. I . 

- l-

2 2.16 

2 4.)6 

- - -. - - - - - -

1 0.25 
1 2.03 

1 1.33 

1 1.45 

--------

3 3.61 1 1.45 

- - - - -

- -

1 0.75 

3 6.13 

3 6.13 1 0.75 

1 1.38 

1 0.93 

2 

1 1.50 
2 4.58 

3 6.08 

1 0.75 

-
2 4.60 

1 0.75 2 4.60 

--------

3 

3 
3 
5 
3 

5 
2 

1 

4 

5 
9 

5 
5 

5 

3.20 
4.50 
6.61 
4.51 

13.11 
6.00 

1.93 
4.18 
5.96 

16.86 

8.79 

- - - -
95.51 
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"; 'r.a~le 5 .32 Ro,tation-plans of the Cultivators Leasing-ou:t Their Land for Banana Cultivation in Rozode' (Area in Acres) 
, " 

" ~ "- ' 
". ~ ; " 

,.- -" ~ - - - - - - - - - - - - - - - - - - - " ~ 

Annual 
requirement 
of jowar 

7 to 15 mds. 

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

Total 

Case 
Study 
No. 

1 

2 

4 
6 

10 

5 
11 

14 
15 
17 

12 
18 

13 
23 
27 

15 

-; - - - - -

Size of 
land­
holding 

0.50 

1.$8 
5.23 
6.93 
5.68 

4.93 
4.78 
3.$3 
7.82 
2.40 

4.27 
7.80 

6.56 
12.25 
20.51 

95.37 

Soil-composition 
of land-holding 

--------------------------"----------
Irrigable 
area 
-------------

Dry area 
" 

Medium- Deep- Light Medium- Deep­
black black blacK black 

0.37 

1.00 
1.50 
1.13 

1.33 

0.50 
2.86 

2.81 
1.73 
3.63 

16.86 

1.13 

0.58 

0.48 
1.25 

0.78 
0.70 

4.92 

1.60 

0.76 
3.20 

0.1:3 

0.75 
4.23 
5.43 
1.40 

3.60 
1.60 
3.3J ' 

1~15 

2.73 
3.20 

3.75 
10.52 

13.88 3.00' 

19.44 

3.15 

1.00 

0.70 

9.33 

- - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - ~ 1-- ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Supply of manure , ---------------------------------------------------------------------_______ ~ __ ~_-_.L------------------------------------------------------------------------_____ -------------------------------.---

Upto 5 cart-loads i , . . 6 to 10 cart-loads --___________________________________________________________________________ ~~----a------------------------__________________________ -______ _ 
Irrigable area 

----------------------------------------------
Medium-black soil 

C-J or C-J or J -J -J or 
NB-JB-C NB-JB-C NB-JB-J NB-JB-J 

Plots Area Plots Area Plots Area Plots Area 

1 0.50 

1 1.33 

2 1.83 

1 1.00 
1 1.13 

2 2.13 

1 0.37 

1 0.50 

1 0.50 1 0.37 

Dry are a 
----------------------------~~----~--------------------------------------------------~-------

Medium-black soil 
----------------------------------~--------------------------------------------

C-J or C-J or 
NB-JB-B NB-JB-J NB-JI~-C NB-JB-J C-J G-J J -J-J 

pi~t;-A;;~ pi~t~-A;;; pi~t;-A;;; ' pi~~;-A;;; pi~~;-A;;: ;l~~;-A;;: pi~~;-A;;; 
- - - - - - - - - - - - - - - - ,- -'1- _ _ _ _ - _ _ _ - - - - - - - - - - -

1 0.13 

- ', 

1- 1.40 3 1.78 2 3.65 

-
1 0.60 

1 1.60 

4 3.33 

-

Deep-black 
soil 

C-J 

Plots Area 

1 3.15 

-

1 1 0.60 - - - - - - -
3 1.78 3 5.25 1 0.13 1 3.15 

------ - - - - -- - - -

-------------------------------------------------
Irrigable area Dry area 

---------------------- -----------------------
Deep-black soil Medium-black soil 

---------------------- -----------------------
C-J or 

NB-JB-J NB-JB-J C-J G-J ' 
---------- ---------- ---------- ----------
Plots Area Plots Area Plots Area Plots Area 

1 1.13 1 0.75 

1 1.25 1 1.15 

------ ------- - - - - -
1 1.25 1 1.13 1 0.75 1 1.15 

-------
(continu.ed) 



Table 5.32 

Annual 
requirement 
of jowar 

(continued) 

Case 
Study 
No. 

Soil-composition 
of land-holding 

-------------------------------------
Size ,of Irrigable 
land- area 
holding M;di;;:-D;;~: 

black black 

Dry area 

---------------------
Light Medium- Deep­

black black 

Supply of manure 
--------------------------------~-------------------------------------------11 to 15 cart-loads 
----------------------------------------------------------------------------

Irrigable area Dry area 
---------------------- --------------------------------------------------

Deep-black soil Light Medium-
soil black soil Deep-black soil 

---------------------- ---------- ---------- -----------------------
NB-JB-C NB-JB-J-C G-J NB-JB-C NB-JB-J-C 

----------- ---------- ---------- ---------- ---------- ------------Plots Area Plots Area Plots Area Plots Area 
I 

Plots Area Plots Area 
------- - - - - - - - - - - - - - - - - - - - - - - - -1- - - - - - - - -

7 to 15 mds. 

16 to 25 mds. 

26 to 30 mds. 

1 

2 

4 
6 

10 

5 
11 

14 
15 
17 

31 to 40 mds. 12 
18 

Above 40 mds. 13 
23 
27 

0.50 

1.88 
5.23 
6.93 
5.68 

4.93 
4.78 
3.83 
7.82 
2.40 

4.27 
7.80 

6.56 
12.25 
20.51 

1.00 
1.50 
1.13 

1.33 

0.50 
2.86 

2.81 
1.73 
3.63 

-
1.13 

0.48 
1.25 

0.78 
0.70 

-

, 
1.60 

-

0.13 

0.75 
4.23 
5.43 
1.40 

3.60 
1.60 
3.33 

1.15 

0.76 2.73 
3.20 3.20 

3.75 
10.52 

13.88 3.00 

- - - - - - - - - - - - - - - - - - - - - - - - -
Total 15 95.37 16.86 4.92 19.44 44.82 

-------- - - - - - - - - - - - - -

I 

- -
- -

3.15 

1.00 1 0.58 1 1.60 1 1.60 1 1.00 

-

-
0.70 1 0.70 1 .3.20 1 0.70 

---------------- ------ - - - - - - - - - -
9.33 1 0.70 1 0.58 2 4.80 2 4.80 1 0.70 1 1.00 

- - - - - - - - - - - - - - - - - -
(continued) 



Table 5.32 

Annual 
requirement 
of jowar 

7 to 15 mds. 

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

Tot.al 

(continued) 

- - - - - - - - - - - - - - -
Soil-composition 
of land-holding 

-----------------------------------
Case Size of Irrigable 
Study land- area 
No. holding -------------

1 

2 

4 
6 

10 

5 
11 
14 
15 
17 

12 
18 

13 
23 
27 

15 

0.50 

1.88 
5.23 
6.93 
5.68 

4.93 
4.78 
3.83 
7.82 
2.40 

4.27 
7.80 

6.56 
12.25 
20.51 

Medium- Deep­
black black 

0.37 

1.00 
1.50 
1.13 

1.33 

0.50 
2.86 

2.81 
1.73 
3.63 

1.13 

0.48 
1.25 

0.78 
0.70 

95.37 16.86 4.92 

- - - - - - -- -

Dry area 

Light Medium- Deep­
black black 

0.13 

0.75 
4.23 
5.43 
1.40 

3.60 
1.60 1.60 

3.33 

1.15 

0.76 2.73 

1.00 

3.20 3.20 0.70 

3.75 
10.52 

13.88 3.00 

19.44 44.82 9.33 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -;-s -u-p - p -1-Y - -0- r- - ; ;. ~ ~ ; ; - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
------------------------------------------------------------------------------------------------------------------------------------------------j--------------------------------------------------------------

Above 15 cart-loads ___________________________________________________ M __ _________________________ ~ ___ _________________________________________________________________________________________________________________________ _ 

Irrigable area Dry are a 
-----------------------------------------------------------------------------------

Medium-black --------------------------------------------------------------------------------------------------------------------------soil Deep-black soil 
----------------------------------------------

NB-JB-C 

Plots Area 

1 0.95 

2 1.73 
1 1.20 

NB-J8-J 

Plots Area 

4 1.91 

2 2.81 

NB-JB-C-W 
----------
Plots Area 

1 2.43 

1 2.43 

G-J or 
NB-JB-J 

Plots Area 

1 1.00 

1 1.00 

---------------------------------- Light soil 
C-J or Chillies or ----------

W-J NB-JB-J NB-JB-J G-J ---------- ----------
Plots Area Plots Area Plots Area · --------­_______ Plots Area r- -----

1 0.48 

1 0.50 1 0.28 

2 0.76 

3 1).88 

1 0.48 1 0.50 1 0.28 -- - - -

Medium-black soil 
----------------------------------------------------------------------

Nb-JB-J 

Plots Area 

1 0.98 

C-J or 
NB-JB-C 

----------
Plots Area 

C-J G-C 
----------
Plots Area Plots Area 

- - - - - - - - -

1 2.63 

1 1.30 2 3.01 

G-J 

Plots Area 

1 

2 

1 

3 

1.60 

2.73 

3.75 
5.23 

G-C-J 

Plots Area 

1 3.00 

Deep-black soil 
----------------------------------

NB-JB-C NB-JB-J W-J 
----------
Plots Area Plots Area Plots Area 

11 -

2 2.08 2 1.93 1 0.47 

Total 
nwriber 
of 
plots 

2 

2 

3 

7 
3 

4 
4 
5 

11 

2 

6 
4 

3 
9 
6 

345 

Total 
area 

1.88 
5.23 
6.93 
5.68 

4.93 
4.78 
3.83 
7.82 
2.40 

6.56 
12.25 
20.51 

4 3.88 
----_. • 5 14.64 1 0.98 1 2.63 1 1.30 2 1 3.00 2 2.08 2 1.93 1 0.47 71 95.37 

------- - - - - - - - - - - - - - - ------- - - - - _. - - - -
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manure supply had no effective influence. More than manure 

supply, cropping pattern of the tenant cultivator, soil type 

and food requirement had a decisive influence on the choice of 

rotations of such cultivators. 

Similar was the case of the cultivators who had not 

developed any definite relation with the tenant cultivators and 

were required to follow dual rotations in their programmes. Even 

the basic rotations accepted by these cultivators were not much 

affected by the supply of home-collected manure. It may be seen 

from the Tables that in both the villages, majority of these 

cultivators practised the C-J rotation as their basic rotation, 

irrespective of the differences in their manure supply. In the 

case of these cultivators the alternate rotations of banana 

followed by them, indirectly affected their basic rotations. 

These cultivators reported that after banana grown under the 

alternate rotetions, they could not take groundnut for a fairly 

long period as it did not give satisfactory yield; and hence 

they were required to practise the C-J rotation on a large 

portion of their land. They followed the same rotation of C-J 

even on their medium-black land. 

The area under the rotations of dry crops alone was quite 

minor in the case of such cultivators in Waghode. However, the 

rotations practised on this area as well, were not much 

influenced by the supply of home-collected manure. A major 

portion of this area was of the plots having peculiar characteri­

stics which largely determined the rotations on them. The supply 

of manure as such, had a very little influence on the rotations 
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practised on such area. In Rozode, most of the area under the 

rotations of dry crops 1 a one, was outside the village, where the 

cultivators were required to follo~ the G J " - rotation, because 

of the nuisance from the tribal people. I h n sue cases also, the 

supply of home-collected manure had very little influence in 

determining the choice of rotations. 

Thus, it appears that in both the irrigated villages the 

supply of home-collected manure, was not an effective factor, 

in the case of the cultivators leasing-out their lands for 

banana cultivation. 

S.lS. Area Allotment to Jowar 

As regards the area allotment to jower the cultivators 

in the irrigated villages as well, behaved in more or less the 

same way as their counterparts in the dry villages. In the 

irrigated villages also the basic attitude of the cultivators 

towards cultivation, was of self-sufficiency.~hus, in majority 

of the cultivators in both the irrigated villages, the area 

allocated to jowar was directly related with the yearly food 

needs of family. They devoted to jower only that much area 

which would give them the produce, enough or just ~nough, to 

meet their annual consumption requirements. This was true, 

particularly in the case of all the small and the medium'culti­

vators in both the irrigated villages (see Tables 5.33, 5.34, 

5.36 and 5.37). The large cultivators, however, were exceptions 

to this. In their case, the area allocated to jower was not 

so much based on their annual food requirements. They were 



Table 5.33 .:. Rotation-plans of the Small Cultivators in Waghode (Area in Acres) 
• .. 

Annual 
requirement 
of 
jowar 

7 to 15 mds. 

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

- - - - - - -

Total 

----------------------------------------------------------------------

-

Soil-composition of 
land-holding 

-----------------------------Case Size of 
Study land- Irrigable area 
No. holding M-e-d-l.7um------D----- M--d-7-----D-----

Dry area 

ee- e l.um- eep-
black black plack black 

Irrigable and dry area 
----------------------------------------------------------------------------------------Irrigable area 

Dry area 
Upto 1 acre 

---------------------------- ----------------------------------------------------------
Medium­
black soil 

Deep-black 
soil Medium-black soil Deep-black soil 

------------ ------------- --------------------------- ----------------------------
NB-JB-C C-J or 

NB-JB-C NB-JB-C C-J C-J or 
NB-JB-C 

C-J or 
NB-JB-J 

------------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

------------------------------------------------------------------

4 

7 

10 

12 

-

6 

9 

13 

7 

-

3.20 

4.50 

4.51 

1.93 

4.18 

5.00 

- -

27.65 

- -

1.93 

0.81 

5.00 

- - -

10.24 

1.20 3.13 

0.95 

2.00 

1.10 

.. .. 
~. 

- - - - - - - -

3.25 10.53 

- - - - - -

2.25 1 

.. 
1 0.81 

- - - - - - - - - - - - -

3.63 1 0.81 1 

- - - - - - - -- - - - - - - - -

0.95 .. .. 1 1.00 I 1.25 

1 2 2.55 

- - - - - - - - - - - - - -- - - - - - -- - - -
0.95 1 0.82 2 2.55 1 1.00 1 1.25 

- - - - ----------- - - - - ------- - - --
- - - - - - - - - - - - - - - - - - - - -

(continued) 
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Table 5.33: (continued) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Annual 
requirement 
of 
jowar 

7 to 15 mds. 

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

Soil-composition 
.t land-holding 

-----------------------------
Irrigable area Dry area 

Case Size of -------------- -------------Study land- Medium- Deep- Medium- Deep-
No. holding black black black black 

Irrigab1e and dry area 
--------------------------------------------------------------------------------------Irrigable area 
-----------------------------------------

1.1 to 2 acres -----------------------------------------
Medium­
black soil Deep-black soil 

------------ --------------------------
C-J or 

NB-JB-J NB-JB-C NB-JB-J 
------------ ----------- -----------
Plots Area Plots Area Plots Area 

Dry area 
----------------------------------------~ 

Medium-black soil 

C-J or 
NB-JB-J 
-----------
Plots Area 

C-J 

Plots Area 

Deep-black 
soil 

NB-JB-C 
-----------Plots Area 

--------------------------------------------------------------------

4 

7 

10 

12 

6 

9 

13 

3.20 

4.50 

4.51 

5.00 

2.50 

1.93 

O.Sl 

5.00 

1.20 3.13 

0.95 -
2.00 

1.10 2.03 

1 1.20 2 3.13 

2.25 

1 1.10 1 2.03 1 

1 1.93 
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- - - - - - - - - - -" - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -

Total 7 27.65 10.24 3.25 10.53 1 1.93 1 1.10 1 1.20 2 3.13 1 1 

------------ ------ - -' ------- --------
(continued) 



Table 5.33: (continued) 

------- - - - - - - - - - - - - - - - - - - - - - - ~ -

Annual 
requirement 
of 
jowar 

7 to 15 mds. 

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

- - - - - - -

Total 

- - - - - - -

-

-

Soil-composition of 
land-holding 

------~--------------------~ Case Size of Irrigable Dry area 
Study land- -------------
No. holding Medium- Deep-

black black 
Medium- Deep­
black black 

--------------------

4 

7 

10 

12 

6 

9 

13 

7 

-

- -

-

4.33 

1.93 

4.18 

5.00 

- -

27.65 

- -

- - -

- - -

2.50 

1.93 

O.el 

5.00 

- - -

10.24 

- - -

1.20 3.13 

0.95 2.25 

2.00 

1.10 2.03 1.38 

- - - - - - - - - - -

3.25 10.53 3.63 

- - - - - - - - - - - -

-----------------------
2.1 to 3 acres 

Medium-black soil 

Dry area 

-----------
Medium­
black soil 

-----~----------------- -----------C-J G-J NB-JB-C 

----------------------
5.1 to 7 acres 

Medium-black soil 

----------------------
NB-JB-C NB-JB-J 

Plots Area Plots Area Plots Area Plots Area Plots Area 

1 2.25 1 0.25 1 2.00 

1 2.50 2 2.50 

- - - - - - - - - - - - - - - - - - - - - - - - - -

1 2.25 1 0.25 1 2.00 1 2.50 2 2.50 

- - - - - - - - - - - -- - - - - - - - - - - - - - - -

Tmtal 
number 
of 
plots 

Total 
area 

·350 

Area under 
jowar 
averaged 
over 
rotation 
cycle 

- - - - - - - - - - - - - --

-

3 

:3 

:3 

:3 

1 

4 

3 

20 

- -

--

4.33 1.44 or 1.96 

3.20 0.63 or 1.40 

4.50 1.25 

4.51 1.02 

1.93 0.64 or 0.96 

4.18 1.27 

5.00 0.83 

- - - - - - - - - -
27.65-

- - - - - - - - - - - -
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Table 5.34 . . Rotation-plans of the Medium Cultivators in Waghode (Area in Acres) 

Annual 
requirement 
of jowar 

- - - - - - - - - - - - - - - - - - - - - - - - -

Case 
Study 
No. 

Size of 
land­
holding 

Soil-composition 
of land-holding 

----------------------------------
Irrigable Dry area area 

Medium- Deep- Light Medium- Deep­
black black black black 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -I;rig~bie- - ~d- dr; -J;e~ - - - - : - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

-------------------------:--------------------------------------------------------J-----------l __________________________________ _ 
Irr~gable area! . I -------------------------------------------------

---------------------i:i--t;--2--~~;;;-------------------- . I . Dry area 

---------------------------------------------------------- ----------------------~----------
Medium-black soil 

----------------------------------
_~::~:~~~:~_~~:~______ _ _____________________ 1__________ ---M~di~:bl;~k-;~ii-----------------------------------------D~~;:bl;~k--;~ii--------

C-J or I G-C or 
NB-JB-C ' NB-J B-C 

C-J or . 
NB-JB-C 

G-C or 
NB-JB-C 

G-C-J or 
NB-JB-C 

----------
NB-JB-C C-J or 

NB-JB-C 
----------

NB-JB-C 

Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

----------------------------------------------------------
G-C-J or 
NB-JB-C C-J 

---------- ----------
G-J G-C-J J-J-J 

---------- ---------- ----------

-------------------------
NB-JB-J 

----------
C-J or 

NB-JB-C 
----------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

. 16 to 25 mds. 11 
16 
22 
25 

26 to 30 mds. 14 
15 
20 

31 to 40 mds. $ 

17 
19 
24 

Above 40 mds. 18 
26 
27 

6.61 
13.11 
10.30 

6.00 

5.96 
8.43 
6.23 

6.50 
9.03 
9.01 

10.90 

8.79 
6.28 

12.18 

6.00 
1.50 

4.70 

1.05 
5.25 
5.43 
2.95 

1.33 
2.43 
2.58 

1.25 
2.50 

1.50 
1.45 
5.35 

2.95 

2.15 

.. 

1.70 

4.61 
0.75 
4.30 
4.50 

0.75 
9.86 

2.96 1.50 
2.28 
0.88 

5.45 

3.58 
5.00 

7.46 

5.40 4.20 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total 14 119.33 33.22 17.15 1.70 47.17 20.09 

I _ _ _ J. 
, 

1 - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 1.25 

2 4.36 1 0.25 1 0.75 

1 1.50 1 4.50 

1 1.50 1 0.80 2 2.16 
1 1.50 

1 1.05 2 3.25 
1 1.45 1 0.75 .. 

.,. 

1 1.33 
1 1.33 3 6.13 

- . 
- - - - - - - - - - - - - - - - - - - - - - - - - - --------------

,. 

1 1.33 1 1.50 1 1.05 1 1.50 1 1.25 34.05 2 2.16 ~~ 1 4.50-

2 2 1 1.45 3 6.13 1 0.75 1 1.50 1 10.75 
------------ ---------------

--------------

(continued) 



Table 5.34 (continued) 

- - - - - - - - - - - - - - - - - - - - - - - - -

Annual 
requirement 
of jowar 

Case 
Study 
No. 

Size of 
land­
holding 

Soil-composition 
of land-holding 

-------------------------------------
Irrigable 
area 
-------------

Dry area 

---------------------
Medium- Deep- Light Medium- Deep­
black black black black 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

- - - - -
Total 

11 
16 
22 
25 

14 
15 
20 

$ 

17 

19 
24 

1$ 

26 
27 

14 

6.61 
13.1l 
10.30 

6.00 

5.96 
8.43 
6.23 

6.50 
9.03 
9.01 

10.90 

8.79 
6.28 

12.18 

------

119.33 

6.00 
1.50 

4.70 

1.05 
5.25 

5.43 
2.95 

1.33 
2.43 
2.58 

33.22 

1.25 
2.50 

1.50 
1.45 
5.35 

2.95 

2.15 

17.15 

1.70 

4.61 
0.75 
4.30 
4.50 

2.96 
2.28 
0.88 

5.45 

5.40 

- - - - -
1.70 47.17 

0.75 
9.86 

1.50 

4.20 

- - - - - - - - - - - - - - - - - - - - -
·Irrigable and dry area 

---------------------------~---- . Irrigable area ----------------------------------------

-----------------------------------
2.1 to 3 acres 

Medium-black soil Deep-black 
soil 

Dry area 

-----------------------------------
Medium-black soil Deep-black 

soil 
---------------------- ----------- ---------------------- -----------

NB-JB-C NB-JB-C-J NB-JB-C C-J G-C-J NB-JB-C 
----------- ---------- ---------- ---------- -----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

1 2.50 1 0.75 3 9.S6 

1 0.18 2 2.40 3 5.40 2 4.20 

------- ------ - - -x- - -

1 O.lS 2 2.40 1 1 0.75 . 3 5 14.06 

------- - - - --------- -------- --------

352 

- - - - - - - - - - - -
-----------------Irrigable area ---------------------
----------- ------------ Dry area 3.1 to 5 acres 
-----
lvledi~:--------D;~~:bi;~k 
black soil soil 

------------
Li ght 
soil 

----------- ------------
NB -J B-J NB-JB-C G-J 

----------- -----------
Plots Area Plots Area Plots Area 
- - - -

I -

1 1 2.15 1 1.70 

1 2.43 1 2.15 1 1.70 

(continued) 

- - - -



Table. 5.34 (continued) 

.----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - . - ..:.. - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Annual 
requirement 
of jowar 

Case 
Study 
No. 

--------

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

Total 

11 

16 
22 
25 

14 
15 
20 

8 
17 
19 
24 

18 
26 
27 

14 

Soil-composition 
of land-holding 

Irrigable 
Size of area 
land- -------------
holding Medium- Deep-

black black 

Dry area 

Light Medium- Deep­
black black 

. Irr:1lgab1e ~ and dry area 
----------------------------I;;i~~bi~--;;;~---------------------------------------------------~-------------------------------------------------------------------

Dry area ----------------------------------------------------------------------
5.1 to 7 acres 

----------------------------------------------------------------------
Medium-black sail 

NB-JB-C NH-JB-J NB-JB-G NB-JB-C-G C-J 

Deep­
~~!}~~._~oil 
----------
NB-JB-C 

---------- -~-------------------------------------------------------------------------------

Medium-black soil 
----------------------~---------------------------------------------

NB-JB-C NB-JB-J G-G-J or 
NB-JB-C 

----------

\'/-J or 
NB-JB-J C-J C-C-C-J 

Deep-black 
soil --------------------

NB-JB-C C-J 
.Iio ________ _ 

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 Plots Area 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - _. - - - -

6.61 
13.11 
10.30 

6.00 

6.50 
9.03 
9.01 

10.90 

8.79 
6.28 

12.18 

119.33 

6.00 
1.50 

4.70 

1.05 
5.25 
5.43 
2.95 

1.33 
2.43 
2.58 

33.22 

1.25 
2.50 

1.45 
5.35 

2.95 

2.15 

17.15 

1.70 

4.61 
Q.75 
4.30 
4.50 

0.75 
9.86 

2.96 1.50 
2.2$ 

0.88 

5.45 

1.70 47.17 20.09 

2 1.75 

1 3.45 

1 1.15 

4 6.35 

1 2.00 

1 0.65 

1 1.80 
3 2.55 

6 7.00 

2 4.00 

3 2.88 
1 1.80 

- - - - - - - - - - - - - - - - - -
2 4.00 3 2.88 2 4.10 

1 1.45 
2 5.35 

2 2.95 
1 1.38 
1 2.00 

- - - - - - - - -

5 9.75 2 3.38 

------ - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 0.30 1 4.00 

.' 1 0.88 2 2.28 
; , 

2 3.68 1 0.10 
1 2.20 

1 3.00 

1 0.88 

1 3.00 1 2.20 3 1 4.00 2 J.6$ 1 ~.10 

353 

------
Total 
number 
of 
plots 

5 
5 
5 

Total 
area 

6.61 
13.11 
10.30 

2 6.00 

5 
7 

3 

5 
5 
8 

6 

5 
3 
8 

72 

5.96 
8.43 
6.23 

6.50 
9.03 
9.01 

10.90 

8.79 
6.28 

12.18 

119.33 

Area under 
jO'l,ar 
averaged 
over 
rotation 
cycle 

1.13 .or 1.58 
0.38 

, 1.82 

0.75 or 1.08 
·2.51 
0.29 

1.48 or 1.$3 
0.65 

1.58 or 1.95 
0.90 or 1.90 

2.71 or 3.37 
1.66 
2.40 

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

I 



Ta"bJ.e 5.35 Rotation-plans of the Large Cultivators in Waghode (Area in Acres) 

Annual 
requirement 
of jowar 

16 to 25 mds. 

26 to 30 mds. 

Above 40 mds. 

- - - - - - - - - - -

Case 
Study 
No. 

21 

23 

28 

29 

30 

31 

32 

Size of 
land­
holding 

16.86 

20.57 

17.51 

21.41 

26.20 

26.37 

72.58 

Soil-composition 
of land-holding 

----------------------------------
Irrigable 
area 
-------------Medium- Deep­
black black 

6.75 

4.20 

16.08 

8.23 

10.33 5.75 

13.38 4.30 

35.59 17.43 

Dry area 

-------------------Light Medium- Deep­
black black 

10.11 

10.54 5.83 

1.43 

13.18 

5.64 4.48 

5.56 0.98 · 2.15 

13.08 6.48 

- - - --- --.. - ---- -- --- -- --- --. - --- -- ---- - --- ------t - - - - - - - - ---1- -----------------------.. 
________________________________________________ ~~ ____ ----------:::~:~~::-~~~-~::-~~~----l___------------------~ --------------------------------________________ _ 
Irrigable Irrigable 
area area Irrigable area 
-----------
3.1 to 5 
acres 
----------Deep-black 
soil 

NB-JB-C 

Plots Area 

1 4.20 

Dry area 

-----------------------------------------~----
Medium-black soil 

Deep-black 
soil 

----------------------------------
NB-JB-C G-C-J or 

NB-JB-C 
---------- ----------Plots Area Plots Area 

1 3.68 

J-J-J c-c-c 
---------- ----------Plots Area Plots Area 

- - - - - - - - - - -

1 1.88 1 5.83 

-----------5.1 to 7 
acres 

Deep-black 
soil 

NB-JB-C 

Plots Area 

4 6.75 

Dry area 

------------~-------------------, 

Deep-black soil 
------------~--------------------

NB-JB-C 
IB~B-J 

------------­~ ----------

G-C or 
NB-IB-C 

----------Plots Area IP10ts Area Plots Area 
-- - - - - - - - - - - -

10.93 2 4.58 2 4.60 

--------- - - - - - - - - - - - - - - - - - - -

7.l to 10 acres 

----------------------
Deep-black soil 

MB-JB-J Orchard 

---------- ----------Plots Area Plots Area 

2 3.73 1 4.50 

Dry area 

---------------------
Medium-black soil 

--------------------
NB-IB-C-C J-J-J 
---------- ----------Plots Area Plots Area 

------

6 11.35 1 1.83 

-

354 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------------------------- - - - - - - - - - - - - - -

Total 7 201.50 75.38 46.66 5.56 44.85 29.05 1 4.20 1 3.68 1 1.88 1 5.83 4 6.75 1 0.93 
2 3.73 1 4.50 6 11.35 1 1.83 2 4.60 

• 

- - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - --------- - - - - - - - - - - - - - - - - - - -----------

1- _______ - - - - - - - - - - - - - - - - - - --

(continued) 



, 
I Table 5.35 (continued) 

\ , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------------ - ... ----
and dry area 

Soil-composition 
of land-holding 

-------------------------------------------------------------------------------------------------_. -----------------------------------------------------------------------------------------------------------------------------------------------------------
Totel 
Number 
of 
Plots 

Total 
area 

Area under j owar 
averaged over 
rotation cycle 

Annual 
requiremept 
of jowar 

Case 
Study 
No. 

Size of 
land­
holding 

----------------------------------
Irrigable 
area 

-------------
Medium- Deep­
black black 

Dry area 

-------------------
Light Medium- Deep­

black black 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

16 to 25 mds. 21 

26 to 30 rods. 23 

Above 40 rods. 28 

Total 

29 

30 

31 

32 

7 

16.86 

20.57 

17.51 

21.41 

26.20 

26.37 

72.58 

201.50 

16.08 

10.33 

13.3 8 

35.59 

6.75 

4.20 10.54 

1.43 

8.23 13.18 

5.75 5.64 

4.30 5.56 0.98 

17.43 13.08 

10.11 

5.83 

2.15 

6.48 

46.66 5.56 44.85 29.05 

Irrigable are a 
-----------------------------------------------------------------------------------------------

Above 10 acres 
-----------------------------------------------------------------------------------------------

Medium-black soil Deep-black soil 
----------------------~-- - ~-------------------------------------- -----------------------------
NB-JE-C NB-JB-J NB-JB-C-C NB-J B-C-J NB-JB-Vl-J Orchards NB-JB-C NB-JB-J C-C-C-J 

--------------------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

5 

4 

2 

2 

6.38 

5.00 

4.50 

4.91 

2 5.33 

2 3.38 

1 3.10 

13 20.79 11 21.51 

1 6.33 1 6.50 

1 6.33 1 6.50 

3 14.25 

3 14.25 

1 2.20 

3 17.43 

4 19.63 

1 5.75 

1 2.10 

1 2.10 1 5.75 

-- ------------- ---- - - - - - - - - - - - - - - - - - - - - - - - ---------------------- ---------------

Dry a re a 

----------------------------------------------------------------------------------------------------------------------------------------------------------

"; _0-

2 , '6 ) .::. 

i'!ediwn-blElck soil 

----------------------------------------------------------------------------------------------------------

----------
Plots Area Plots Area. 

------

1 2. 43 1 1.27 

1 2.43 1 1. 27 

NB -JB- C-J 
----------
Plots Area 

2 1.21 

2 1.21 

G-J or 
NB-J B-J 

Plots Area 

2 1.43 

2 1.43 

C-J G-C-J 

Plots Area Plots Area 

2 2.13 1 0.80 

2 2.13 1 0.80 

\'i -C-J 

Plots Area 

1 7.28 

J-J-J 

Plot s Area 

2 2.71 

1 0.98 

2 0.89 

5 5.22 

Lucerne 

Plots Area 

1 0.50 

Deep-black soil 

--------------------------------
C-J NB-JB-C NB-JB-C-J 

Plots Area Plots Area Plots Area 

1 

1 2.15 

- ______ 0-

1 2.15 1 2 6.48 

- - - - - - - - - - - - - - - - - - - -

9 

5 

13 

10 

13 

13 

21 

16.86 

20.57 

17.51 

21.41 

26.40 

26.37 

72.51:1 

201.50 

1.53 

1.88 or 3.11 

3.M or 3.90 

3.07 

7.26 

8.04 

8.75 

- - - - - - - - - .. - -

---------- - - - - - -- - - - .. - - - - - - - - -----------
- - - - - - - - - - - - - ------ - - - - - - - - - - - - - - - - - - ------ -------- ------
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Table 5.36 Rotation-plans of the Small Cultivators in Rozode (Area in Acres) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Annual 
requirement 
of jowar 

Case 
Study 
No. 

Size of 
land­
holding 

Soil-composition 
of land-holding 

--------------------------------------
Irrigable 
area 
-------------
Medium Deep­

black 

Dry area 

---------------------
Light Medium- Deep-

black black 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

7 to 15 mds. 1 0.50 0.37 0.13 

16 to 25 mds. 2 1.13 0.75 

26 to 30 mds. 5 4.93 1.33 3.60 

11 4.78 0.58 1.60 1.60 1.00 

14 3.83 0.50 3.33 

17 2.40 1.25 1.15 

31 to 40 mds. 12 4.27 0.78 0.76 2.73 

Irrigable and dry area 
--------------------------------------------------------------------------~---------------------------------------------------------------------

Irrigable area 

Upto 1 acre 
Dry area -------------------------------------------------------------------------_. 

-------------------------- --------------------------------------------- ----------- -------------------------------------
C-J or 

NB-JB-J 

Plots Area 

1 0.50 

J-J-J or 
NB-JB-J 
-----------
Plots Area 

1 

NB-JB-J-C 

Plots Area 

1 0.58 

C-J or 
NB-JB-J 

-----------
Plots Area 

1 0.50 

Chillies or 
NB-JB-J 

Plots Area 

1 0.28 

-----------------

G-J C-J or 
NB -JB-J G-J J-J-J NB -JB-J -t; 

------------ ----------- ----------- ----------- ------------
Plots Area Plots Area Plots Area Plots Area Plots Area 

, -------

1 0.13 

1 1.60 1 1.60 1 1.00 

4 3.33 

2 0.76 2 2.73 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-----------------------------------

Total 7 22.59 2.20 13.29 1.00 1 0.50 1 0.37 1 0.58 1 0.50 1 0.28 

3 4 3.33 3 1 0.13 1 1.00 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -------- - - - - - - - - - - - - - - ------
. - - - .. - - - - - - - - -

(continued) 
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TaQle 5.36 (continued) 

---- --------------

Annual 
requirement 
of jowar 

. Case 
Study 
No. 

Size of 
land­
holding 

Irrigable 
area 

Soil-composition 
of land-holding 

Dry area . 

Medium- Deep- Light Medium- Deep­
black black black black 

-------------------------------

7 to 15 mds. 1 0.50 0.37 0.13 

16 to 25 mds. 2 1.88 1.13 0.75 

26 to 30 mds. 5 4.93 1.33 3.60 

11 4.78 0.58 1.60 1.60 i.OO 

14 3.83 0.50 3.33 

17 2.40 1.25 1.15 

31 to 40 mds. 12 4.27 0.78 0.76 2.73 

- ~ 

Total 7 22.59 2.20 3.74 2.36 13.29 1.00 

- - - - - - - - - - - - - - - .- - - - - - - - - - - -- - --- - - - -
Irrigable and dry area 

------------------------------------------------------------------------------
Irrigable area 

1.1 to 2 acres 

Medium­
black soil Deep-black soil 

l'J-:B-JB-C NB-JB-J C-J or 
NB-JB-J 

Dry area 

------------------------------------------
Medium-black soil 

-----------------------------------------j 
NB-JB-C NB-JB-J C-J G-J --________ --___ -____ __________ ---__ J 

Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots 

1 1.13 1 0.75 

1 1.33 1 1.40 1 0.60 1 

1 1.25 1 

Total 
number 
of 
plots 

Total 
area 

Area under 
jowar 
averaged 
over 
rotation 
cycle 

- - - - - - - - - - - - - - - - -

2 0.50 0.25 or 0.50 

2 1.88 0.74 or 0.94 

4 4.93 1.00 

4 4.78 1.99 

5 3.83 1.27 or 1.91 

2 2.40 0.98 

6 4.27 1.84 or 2.05 

-- - - - - - - - - - - - - - -

1 1.33 1 1.25 1 1.13 1 1.40 1 0.60 1 0.75 2 - 25 22.59 

-------- ... - - ------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Table 5.37 Rotation-plans of the Medium Cultivators in Rozode (Area in Acres)' 

- - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Annual 
requirement 
of jowar 

Case 
Study 
No. 

Soil-composition 
of land-holding 

----------------------------------
Size of Irrigable 
land- area 
holding ------------­Medium- Deep-

black black 

Dry area 

-------------------
Light Medium-.Deep­

black black 

- - - - - - - - - - - - - -
16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

4 
6 

10 
16 

15 
19 

18 
21 
25 

13' 
20 
22 
23 
24 
28 

5.23 
6.93 
5.68 
5.75 

7.80 
9.61 

12.64 

6.56 
8.25 
9.36 

12.25 
6.33 

12.00 

1.00 
1.50 
1.13 
4.20 

2.86 
2.00 

2.81 
2.50 

2.81 
2.45 

1.73 
1.63 
5.60 

0.48 
1.10 

1.80 
3.36 

.. 

-' 
-

4.23 .. 
5.43 . 
1.40 3.15 
1.55 .-

.; .- , 

4.48 
2.63: 0.75 

.' : 
• 3.20 3.20 0.70 

4.00 

-.. 

4.80:, ., 
10.14", -

3.75 .. 
6.00 

10.52, 
1.6$ 
6.40: 

• 

, . 

.. 

.. 

Irrigable and dry area 
---------------------------------------------------------------------------------------

Irrigable area 
-------------------------

Upto 1 acre 
-------------------------
Medium­
black soil 
-----------

G-J or 
NB-JB-J 

Plots Area 

1 1.00 

Deep-black 
soil 
-----------

NB-JB-C 

-----------
Plots Area 

1 

--
-

0.70 

.. 

.. 
, -

Dry area 

-----------------------------------------------------------
Light 
soil 

-----------
G-J ,~'.' 

-----------
Plots Area 

-

1 

-
-

Medium-black soil 

-------------------------
C-J or 

NB-JB-C 
-----------
Plots Area 

G-J 

Plots Area 

Deep-black 
soil 

NB-JB-C 

Plots Area 
-----------

1 1.60 

1 3.20 1 0.70 ' 

-. 

--
- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - ---------

Total 15 122.69 1 1.00 , 1 0.70 1 3.20 1 2.63 2 4.80 1 0.70 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -------------
(continued) 



Teble ~.37: (continued) 

Ar-I:uel 
re<;.uire~ent 
or ~over 

Cese 
Study 
No. 

Soil-composition 
of land-holding 

----------------------------------
Size of Irrigable 
land- area Dry area 

-------------------holding -------------Medium- Deep- Light Medium- Deep­
black black black black 

5.23 
6.93 
5.68 
5.75 

7.80 
9.61 

12.64 

6.56 
8.25 
9.36 

12.25 
6.33 

12.00 

1.00 
1.50 
1.13 
4.20 

2.86 
2.00 

2.81 
2.50 

2.81 
2.45 

1.73 
1.63 
5.60 

0.48 
1.10 

0.70 
2.00 

1.80 
3.36 

3.05 

- - - - - - - - -
4.23 
5.43 
1.40 3.15 
1.55 

4.4g 
2.63 0.75 

3.20 3.20 0.70 
4.80 

10.14 

3.75 
4.00 

6.00 
10.52 -

1.65 -
6.40 -

- - - - - - -- - - - - - - - - - - - - -
122.69 32.22 12.49 7.20 61.70 
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - -Irrigab1e and dry are; - --- - - - - - - - -
---i;;lg;bi;-;;;;--------------------------------------------------------------------;-----.------
_----__________________ Dry area 

1.1 to 2 acres -----------------------------------------------------------------------
----------------------- .Qeep-black 
Medium-black soil Medium-black soil soil' 

---------------------- ---------------------------------------------------------- -~~-------­. . 

NB-JB-C C-J or 
NB-JB-C NB-JB-J 

---------- ---------- ----------
Plots Area Plots Area Plots Area 
- - - - - - - - - - - - - - - -

1 0.50 1 1.00 
1 1.13 

-

-
2 1-.73 1 0.98 

-
- - - - - - - - - - - - - -

3 2.23 2 2.13 1 

------- - - -

C-J or 
NB-JB-C 

----------
Plots Area 
- - - - - -

1 1.40 

-

- - - -
1 1.40 

------

C-J G-J G-C 

---------- ---------- --r.--.------
Plots Area Plots Area Plots Area PIQts Area 

- - - - - - - - - - - - - - - - - ;::.. -.'~ .~ 

3 1.78 2 .',~ . 

-
. --.' .. 
, - . . "' .: 

.. 

.' .. 
1 1.30 

- - - - - - - - - - - - - - - -
4 3.08 5 o 00 2 3.011 0.00 

'3.15 

------ - - - - - - - - - - - - - -
- - - - - - - - - - - (continued) - - - - - - - - - - - - - - - - - - - -



• • (continued) 

- - ------------------

Ar.nual 
recuiretent 
of "':over· 

Case 
Study 
No. 

16 to 25 mds. 4 
6 

10 
16 

26 to 30 mds. 15 
19 

31 to 40 mds. 18 
21 
25 

AboTe 40 mds. 13 
20 
22 
23 
24 
28 

Size of 
land­
holding 

5.23 
6.93 
5.68 
5.75 

7.80 
9.61 

12.64 

6.56 
8.25 
9.36 

12.25 
6.33 

12.00 

Soil-composition 
of land-holding 

---------------------------------
Irrigable 
area 
-------------

Dry area 

-------------------
Medium- Deep- Light Medium- Deep­
black black black black 

1.00 
1.50 
1.13 
4.20 

2.86 
2.00 

0.48 
1.10 

4.23 
5.43 
1.40 3.15 
1.55 -

-
2.63 

0.70 3.20 3.20 0.70 
2.81 2.00 4.80 
2.50 10.14 

2.81 

2.45 

1.73 
1.63 
5.60 

1.80 
3.36 

3.05 

4.00 
6.00 

10.52 
1.65 
6.40 

-
-
--

360 

- - - - - - - - - - - - - - - - -- - - - - - -. Irrigable ~d dry ~;a- ~ - - - - - - - - - -

-------------------------------~-----------------------------Irrigable area -----------------------------
------------------------- Dry area 

2.1 to 3 acres 
-------------------------

Medium-black soil 
--------------------------------Medium-bla~k-;~ii-------------------

-------------------------
NB-JB-J NB-JB-C-J NB-JB-J 

--------------.-------C-J or----------------------------------------
NB-JB-C G-J G-C-J 

----------- ----------- ----------- ----------- ----------- ------.----
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

------------ ------ --------

-
- --

-
- 2 2.50 1 2.90 1 1.18 1 2 1.50 

2 2.81 - 1 -

- - - ------- - - - - - - -- - - - - - - - - - - 1.50 - - - - - - - - - - - - - - - - - - -
32.22 

Total 15 122.69 

- - -
12.49 7.20 61.70 9.08 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2.81 2 2.50 

- - - - - - - - - - - -
1 2.90 2 1.18 8.31 1 3 

~ - - - - - - - - - --------
lcontinued) 

- - - -



~~~le ~.3S : Rotation-plans of the Large Cultivators in Rozode (Area in Acres) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------

Annual 
re quire:nent 
of jO'war 

Case 
Study 
No. 

Size 
of 
land­
hold­
ing 

Soil-composition of land-holding 
---------------------------------
Irrigable 
area Dry area 

------------- ------------------
Medium- Deep- Light Medium- Deep-

black black black 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

31 to 40 mds. 26 15.66 3.61 10.55 1.50 

29 22.21 1.48 9.20 10.00 1.53 

Above 40 rods. 27 20.51 13.88 3.00 

30 9.43 -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Irrigab1e and dry area 

---------------------------------------------------------------------------------------Irrigab1e area 
----------------------_-_______________ Dry area 

3.1 to 5 acres 
--------------------------------------- -------------------------------------------

Medium-black soil Light soil Hediuln-b1ack soil 
---------------------------------------

NB-JB-C NB-JB-J NB-JB-C-W G-J 
-----------------------------

G-C-J G-C 
----------- ----------- ----------- ----------- ----------- -----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

-------------- - ------------------ ---

1 0.83 1 3 10.55 1 -

1 1.20 1 3 ·13.88 1 3.00 

- - - - - - - - - - - - - ---------------- - - - - - - - - - - - - - - - - - - - - - - ------------- - - - - - - - - -

Total 4 92.68 24.16 18.63 24.43 23.93 1.53 2 2.03 1 2.78 2.43 6 24.43 1 1 1.50 3.00 1 

- - - - - - - - ------ - - - - - - - - - - - - - - -------- - - - - - - --------

(continued) 
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~ 

:n~~essarily required to put more area under it, because of the 

~~jor constraints of irrigation, finance, and manure supply. 

';t~ their cases the area devoted to jowar was far more than 
'. , ., 

-r-equired to meet their yearly food needs (see Tables 5.35 and 

, 

5.38). It can be seen from these Tables that majority of the 

large cultivators had to put larger area under jowar (Case 

Studies W 30, W 31 and W 32; R 26, R 27 and R 29). The only 

exception to this was that of the large cultivator in Rozode, 

who could fo~ulate his rotation-plan in such a way that only 

~hat much area required to meet his family consumption needs' 

was allocated to jowar (Case Study H 30). The other cultivators 

reported in the large size group at Waghode, were in fact nearer 

to the medium cultivators and hence their area allotted to jowar 

was not verY large (Case Studies W 21, W 23, W 28 and W 29). It 

was reported that because of the constraints from irrigation.~ , 

finance, and manure the large cultivators were required to bring 

down the area under banana by practising the long duration 

,rotations such as NB-JB-C-J and NB-JB-W-J etc., or the rotations 

of dry crops like C-J and W-J, even on the irrigable land (Case 

Studies W 31 and Vi 32). In order to limit the area under banana 

to a certain level, they were required to allocate more area to 

jowar in their rotation-plans. In the case of some large culti­

vators, the soil restraint was also mainly responsibi. for the 

iarger area under jowar (Case Studies R 26 and R 27). These 

cultivators were required to grow more jowar, as a fairly large 

portion of their land-holdings was of lighter soil. As stated 

earlier, the land of this type was least adaptable and only the 
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rotation of G-J could be practised on it. In such cases, there­

f~re, the area under jowar was necessarily higher than required 

to meet the annual food needs. 

5.16. Soil-Composition of Land-Holdings 
and the Rotation-Plans 

In Tables 5.39 to 5.46, the rotation-programmes formulated 

by the irrigated cultivators in both the villages, grouped 

according to the soil-composition of their land-holdings are 

presented. The Tables clearly show that even the cultivators 

haVing more or less the same soil-composition of land-holdings, 

were required to practise different rotation-programmes. This 

was largely because the culti~ators though similar in respect. 

of soil-composition of their land-holdings, were different as 

regards other factors and conditions. In many cases, the 

holdings even though broadly alike, were different in respect 

of the proportions of different soil types and the proportions 

of irrigable and dry land. The cultivators were, therefore, , 
required to follow different rotation-programmes for themselves. 

Another point to be noted was that the medium and deep-black 

land which formed the major portion of land-holdings of most of 

the cultivators, was comparatively more adaptable. The culti­

vators, therefore, could practise on such lands, different r9ta-
" . tions suiting to their conditions. On the lighter soil, however, 

s~ch was not the case. The cultivators were required to adopt 

the rotation of G-J on it, as no other crop could be profitably 

grown on such land. Therefore, as far as the lighter type of 

land was concerned, the rotation practised by the different 

cul~ivators was the same. 





Table 5.39: (continued) 

------------------------------------------- ----------------~ 

Annual 
Requirement 
of jowar 

Case Size of Irrigable Dry 
Study land- area area 
No. holding 

Irrigable and dry area 
-----------~---------------------------------------------------------Irrigable area Irrigable area 
------------------------- Dry area -------------------------

2.1 to 3 acres 3.1 to 5 acres 
------------------------- ----------- -------------------------

C-J G-J . NB-JB-C NB-JB-C NB-JB-J 
----------- ------------ ----------- ----------- -----------Plots Area Plots Area Plots Area Plots Area Plots Area 

------ -------- ------ ------ --------------

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

- - - - - - -
Total 

-

10 

22 

25 

6 

9 

8 

13 

19 

18 

28 

- - -
10 

- - - - - - - - - - -

-

4.50 

10.30 

6.00 

8.79 

17.51 

- - -

- - - -

- -

- -

2.50 

6.00 

1.50 

1.93 

0.81 

1.05 

5.00 

5.43 

1.:33 

16.08 

- - -

41.63 

- - -

2.00 1 2.25 1 0.25 1 2.00 

-

3.37 

1 2 - -

7.46 -
1.43 

- - - - - - - - - -- - - - - - - - - - - - - - - ------- - - --

32.09 1 2.25 1 0.25 1 2.00 1 2.50 2 
• 

- - - - - - - - - - ------ ------- - - - - - - - - - - - - - - - - - - - -

(continued) 
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Table 5.40 : Rotation-plans of the Cultivators in Waghode having Land-holdings Wholly of Deep-black Soi~. (Area in Acres) 

-.-------------------------.---------------- ---------- -- ---------------------

Annual 
requirement 
of Jowar 

Case 
Study 
No. 

Size 
of 
land-
hold­
ing 

Irri- Dry 
gable area 
area 

Irrigable and dry area 
----------.--------------.--------------------------------~-------------------------------------Irrigable 
area 

Upto 1 acre 

Dry area Irrigable 
area 
---------------
5.1 to 7 acres 

Dry area 

----.----.- ------------------------- -------------- -----------.------------------------.-
C-J 
or 

NB-JB-C 
or 

.NB-JB-C 

C-J 
or 

NB-JB-J 
----------- ---------.- ---.-----. 

NB-JB-Q; NB-JB-C NB-JB-J 

G-C 
or 

NB-JB-C 
------------- -.--------- ------------ -----------

Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

Total 
number 
of 
Plots 

Total 
area 

.- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -. -

16 to 25 mds. 7 3.20 0.95 2.25 1 0.95 1 1.00 1 - - - 3 .3.20 

26 to 30 mds. 21 16.86 6.75 10.11 - - - - - 4 6.75 2 2 4.60 1 0.93 9 

- - - ----------- --- --------------- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total 2 20.06 7.70 12.36 1 0.95 1 1.00 1 1.25 4 6.75 1 0.93 2 2 4.60 12 20.06 

(( 

- - - - - - - - - - - - - - - - - - - ------- -------------- ------------- ------------ ------------
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Table 5.41 : Rotation-plans of the Cultivators in Wag,~ode Having Land-ho1d~n'gs f M di fJ ~ 0 e um end Deep-black Soils (Area in Acres) 

- - - - - - - - - - - ---------..:~ ------------------------ - I;r1g;ble - ~d -d;y - ;r;a - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Annual 
requirement 
of jowar 

Case 
Study 
No. 

. - - - - - - - -
7 to 15 mds. 4 

16 to 25 mds. 11 
12 
16 

26 to 30 mds. 14 
15 
20 
23 

31 to 40 rods. 17 
24 

Above 40 mds. 27 
29 
30 
32 

- - - - - - - - - -
Total 14 

Soil-composition 
of land-holding 

----------------------------
Size 'of Irrigab1e 
land- area Dry area 

holding ------------- -------------Medium- Deep- Medium- Deep-

- - - -

4.33 

6.61 
4.51 

13.11 

5.96 
8.43 
6.23 

20.57 

9.03 
10.90 

12.18 
21.41 
26.20 
72.58 

- - - -
222.05 

- - - --

black black black black 

--
5.25 
2.95 

2.58 

10.33 
35.59 

- - -
61.40 

- - - -

1.20 3.13 -
1.25 4.61 
1.10 2.03 
2.50 0.75 

1.50 2.96 1.50 
1.45 2.28 
5.35 O.M 
4.20 10.54 

5.00 

5.40 4.20 

8.23 13.18 
5.75 5.64 4.48 

17.43 13.08 6.48 

- - - - - - - - - - -
52.91 69.48 3,8.26 

-------- - - -

---------I;;i~;bl;--;;;;------------------------------------------------------------------------~------------------------------~-----, 
----------------------------------

1.1 to 2 acres 
------------------~---------------Deep-black soil 
----------------------------------

C-J or 
NB-JB-C NB-JB-J NB-JB-C 

---------- ---------- ----------
Plots Area Plots Area Plots Area 

- - - - - - - - - - - - -

- 1 1.20 

1 1.25 
1 1.10 

1 1.50 

- - - - - - - - - - - - - - - -
2 2.60 1 1.20 1 1.25 

- - - - - - - - -

Dry area 
___________________________ -_______________ . __________ ______ Jll--------------------------------------

Medium-black soil' Deep-black soil . 
--------------------------------------------------------- . --------------------------C:j-or----

NB-JB-C 

- - - -

-

1 0.80 

1 O.SO 

- - - -

C-J or 
NB-JB-C 

-

2 2.16 

C-J or 
NB-JB-J 

2 3.13 

--------
2 2.16 2 3.13 

- - - - - - - - -

G-C-J or 
NB-JB-C 

.. 

-

- - - - -

------

C-J NB-JB-C NB-JB-J NB-JB-C 

- -- ... 

1 0.25 
1 2.03 

I' 

.. 
-
.. 

- - -

-
-

-------...----

2 2.28 / ' 1 

- - - - .- .- -

/ 

----------

'. 

1 0.75 

1 1.50 

t 
i 

- - - - -- - - - - - , 

1 1.50 1 0.75 

- - - - - - - -
(cont.inued) 



Terle ~.41 • • (continued) 

-------------- ----------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - . ':~ 
- - - - - - - - - - - - - - - .~ - J". _ 

Ar.::.ual 
reQ;llre:::ent 
of' -:Oioiar 

~ 

7 to 15 mds. 

16 to 25 mds. 

26 to 30 mds. 

31 to 41J mds. 

Above 40 :nd s. 

Case 
Study 
tro. 

11 
12 
16 

14 
15 
20 
23 

17 
24 

27 
29 
30 
32 

- - - - -
Total 14 

~ - - - - - - - - -

Irrigable and dry area ' - - - - - - - - - - - - - - - - - ------
Soil-composition 
of land-holding 

-----------------------------
--------I;;i~~;;i;--~;;""a------------------------------------------------------I;;i~~bi;-:;~~--~---~------------'--------------------------------

-------------------------.--------- Dry area -----____ .. __ _ 
Size of Irrigable 
land- area -------------holding Medium- Deep-

black black 

Dry area 

Medium- Deep­
black black 

2.1 to 3 acres 
~----------------------------------
Medium-black soil 

----------------------
NB-JB-C NB-JB-C-J 

---------- ----------
Plots Area Plots Area 

Deep-black 
soil 
----------
NB-JB-C 
---------.. 
Plots Area 

-----------------------------------
Medium-black soil 

----------------------
C-J G-C-J 

Deep-black 
soil 

NB-JB-C 
---------- ---------- ----------
Plots Area Plots Area Plots Area 

3.1 to 5 acres 
--------------

Deep-blacK 
soil 

-------------
NB-JB-C 

-------~----
Plots Area 

Dry area 

~-----------------------------------------------
Medium-black soil Deep-black 

soil ._---------------------------------
NB-JB-C 

G-C-J or 
NB-JB-C J-J-J 

._--------- ---------- ----------
Plots Area Plots Area Plots Area 

-----------"" 
C-C-C •. 

--------~ Plots Area: 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -- - - - - - -- - - - - - - - - - - --

6.61 
4.51 

13.11 

5.96 
8.43 
6.23 

20.57 

9.03 
10.90 

12.18 
21.41 
26.20 
72.58 

222.05 

5.25 
2.95 

10.33 
35.59 

- - - - -
61.40 

1.20 

1.25 
1.10 
2.50 

1.50 
1.45 
5.)5 
4.20 

2.95 

8.2) 
5.75 

17.43 

- - - -
52.91 

- - - - - - - - - - - - -

).13 

4.61 
2.03 
0.75 

2.96 
2.2S 
O.SS 

10.54 

5.00 

5.40 
13.1S 

5.64 
13.08 

- - - -

1.50 

-

4.20 

- - - - -

- - - - -

-

-. 

1 0.18 2 2.40 

-
------ - - - -

1 . 0.18 , 2 2.40 

------

- -

1 2.50 1 0.75 3 9.86 

.. 

-- .. 
2 4.20 -

- - - - - - - - - - - - - - - - - - - -

1 jJa 0.75 

- - - - ------ ------ -------

" 

.. 
-------- - - - -

I 1 

- - ~ - ' - - - -

-
I 3.68 I 1.88 

- - - -
1 3.68 1 

- - -

.. -

- -- - -
I.E8 1 

- - - - - - - - -

( continued) 









375 

Table 5.43 : Rotation-plans of the Cultivators in Rozode Having Land-holdings Wholly of Medium-black Soil (Area in Acres) 

--------------

Annual 
requirement 
of 
jowar 

Case Size of Irrigab1e Dry 
Study 1and- area area 
No. holding 

- -- - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -
Irrigable and dry area 

---------------------------------------------------.--------------------------------------------------Irrigable area 
.--------------------------------------

Upto 1 acre 
.---------.--------.-------------------

C-J or 
NB-JB-J 

G-J or 
NB-JB-J 

J-J-J or 
NB-JB-J 

----------- -----.----- ------.----
Plots Area Plots Area Plots Area 

Dry area 

------------------------------------------------------.---
C-J or 

NB-JB-C 
C-J or 

NB-JB-J G-J J-J-J 

----------- -.--------- ----.------ -.---------
Plots Area Plots Area Plots Area Plots Are.a' 

- - - - ----------------------

7 to 15 mds. 1 0.50 0.37 0.13 1 0.37 1 0.13' . 

16 to 25 mds. 4 5.23 1.00 4.23 - 1 1.00 1 2.63 1 1.60 

6 6.93 1.50 5.43 - -
16 5.75 4.20 1.55 ..... 

~. 

25 to 30 mds. 5 4.93 1.33 3.60 

3.33 1 0.50 - 4 3.33 
14 3.83 0.50 

31 to 40 mds. 25 12.64 2.50 10.14 .' 

Above 40 mds. 13 6.56 2.81 3.75 

23 12.25 1.73 10.52 

28 12.00 5.60 6.40 - -- -- - - - - - - - - - - - -
- - - - - - - - - - -- - - -

Total 10 70.62 

- - ------ - - - - - - -

- - - - - - -- - - -
21.54 49.08 1 

- - - - - -
0.50 1 1.00 1 0.37 1 2.63 4 1 1.60 1 0.13 

- - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------- - - - - - - -
\:. (cont.inued) 



Table 5.43: (continued) 

Annual 
requirement 
of 
jowar 

Case Size of Irrigable Dry 
Study 1and- area area 
No. holding 

-------------------------
1.1 to 2 acres 

-------------------------
NB-JB-C C-J or 

NB-JB-C 
.------.---- .-----.--.-
Plots Area Plots Area 

Dry area 

-----------------------------------------------------------------.--
NB-JB-C NB-JB-J C-J G-J G-C 

----------- -.--.------ ----------- -----------
Plots Area Plots Area Plots Area Plots Area Plots Area 

------------------- - - - - - - - - - - --------
7 to 15 mds. 

16 to 25 mds. 

25 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

- - - - - - - -
Total 

- - - - - - - -

1 

4 

6 

16 

5 

14 

25 

13 

23 

28 

- -
10 

-

-

5.23 

6.93 

5.75 

12.64 

6.56 

12.25 

12.00 

- - -
70.62 

- - -

-

-

- - -

-

0.37 

1.00 

1.50 

4.20 

1.33 

0.50 

0.13 

3.60 

3.33 

2.50 10.14 

2.$1 3.75 

1.73 10.52 

5.60 6.40 

- - - - - - -
21.54 49.08 

- - - - - - -

1 

1 

2 . , 
- - - - - -

4 

- - - - - -

0.50 1 1.00 3 1.78 2 

1.33 1 1.40 1 0.60 1 1.60 - .. 

-

1.73 1 0.98 1 1.30 3 5.23 2 3.01 

- - - - - - - - - - - - -- - - - - - - -- - - - - - - - - -- - - - - - - -
1.00 1 1.40 2 1.58 4 3.08 6 10.48 2 3.01 

3.56 1 
- - - - - -- - - - - - - - - - - - -- - - - - - - - - - -- - - -

(continued) 
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· Table 5.43: (continued) 

Annual 
requirement 
of 
jowar 

7 to 15 mds. 

16 to 25 mds. 

25 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

- - - - - - -
Total 

-

Case Size of 
Study 1and-
No. holding 

1 

4 

6 

16 

5 

14 

25 

13 

23 

2S 

- -
10 

-

0.50 

5.23 

6.93 

5.75 

12.64 

6.56 

12.25 

12.00 

- - - -
70.62 

- - -- - -- - - - - -- - -

-

Irrigable Dry 
area area 

- -

0.37 

1.00 

1.50 

4.20 

1.33 

0.50 

0.13 

4.23 

5.43 

1.55 

3.60 

3.33 

2.50 10.14 

2.81 3.75 

1.73 10.52 

5.60 6.40 

- - - - - - -
21.54 49.OS 

- - - - - - - -

- -

- -

377 

- - - - - - - - - - - - - - - - - - - - - -Irrigable and-d;y-a;e; - - - - - - - - - - - - - - --
-------7--------------------------------------- -Irr1gable area - -----------------------------------
------------------------- Dry area 

2.1 to 3 acres 
------------------------- -----------

NB-JB-J -----~:i:~g;--------~:;----------~=~=~------NB-JB-J NB-JB-C-J 

----------- ----------- ----------- -------------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

... 

2 2.50 1 1 1.18 1 2 

2 2.81 ... 1 3.75 

- - - -
- - - - - - - - - - - - - - - - - -- - - - - - - -

2 2 .• 81 2 2.50 1 2.90 1 1.18 3 8.31 1 1.50 

- - - - - - - - - - - - - - - - - --
- - - - - - - - - -- - - - - - - - - - - - -

(continued) 



Table 5.43: (continued) 

Annual 
requirement 
of 
jowar 

7to 15 mds. 

16 to 25 mds. 

25 to 30 mds. 

- - - - - - - - - - -

Case Size of Irrigable Dry 
Study land- area area 
No. holding 

1 

4 

6 

16 

5 

14 

0.50 

5.23 

6.93 

5.75 

0.37 

1.00 

1.50 

4.20 

1.33 

0.50 

0.13 

4.23 

5.43 

1.55 

3.60 

3.33 

- - - - - - - - - - - - - - - - - - - - - - -Irrigable and dry-a;e~ - - - - - - - - - - - - - - -
---------------------------------------------- -Irrigable area - ---------i;;ig;bi;----------------

area 
------------------------- Dry area Dry area 

~.l to 5 acres 5.1 to 7 
acres 

------------------------- --------------------------- ----------
NB-JB-J NB-JB-G NB-JB-G G-J NB-JB-J G-J 

----------- -----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

- . 

-
2 1.73 2 2.47 1 0.95 1 0.60 

378 

Total Total 
number area 
of 
plots 

: 

- - - - .'-

2 

3 

7 

6 

4 

5 

0.50 

6.93 



Table 5.44 : Rotation-plans of the Cultivators in Rozode Having Land-holdings of Light and Medium-black Soils (Area in Acres) 

- - - - - - - - - - - - - - - - - - - - - - - - - -

Annual Case Size 
requirement Study of 
of jowar No. land-

hold-
ing 

Soil-composition of 
land-holding 

----------------------
Irrigable 
area Dry area 
--------- -------------
Medium- Light Medium-
black black 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Irrigable and dry area 
----------------------------------------------------------------------------------

Irrigable area Dry area 
---------------------------------------- ----------------------------------------

3.1 to 5 acres 

Medium-black soil 
Light 
soil Medium-black soil 

---------------------------------------- ----------- --------------------------
NB-JB-C NB-JB-J NB-JB-C-W G-J G-C G-C-J 

----------- ----------- ------------ ----------- ------------ ------------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

Total Total 
number area 
of 
plots 

-- -- - - - -- - - - - - - - - ---- ---- -----------

31 to 40 mds. 26 15.66 3.61 10.55 1.50 1 0.83 1 3 10.55 1 1.50 6 15.66 . 

Above 40 mds. 27 20.51 3.63 13.88 3.00 1 1.20 1 3 13.88 1 3.00 6 20.51 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - ------------ -------- -------- ------------ -----------

Total 2 36.17 7.24 2 2.03 1 1 2.43 6 24.43 1 1.50 1 3.00 12 36.17 

-------- --------- - - ------- -- - - - - - - ------- - - - - - - - -------- ------- --------
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Table 5.45 

- - -

Annual 
requirement 
of jowar 

16 to 25 mds. 

26 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

- - - - - - -
Total 

- - - -- - -

Rotation-plans of the Cultivators in Rozode Having Land-holdings of Medium and Deep-black Soils (Area in Acres) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ----------~-------------------
Soil-composition' . 
of land-holding 

----------------------------
Case Size of Irrigable 
Study land- area 
No. holding -------------

Medium- Deep-
black black 

Dry area 

-------------
Medium- Deep­
black black 

Irrigable and dry area 
--------------------------------------------------------------------------------------------Irrigable area 
------------------------------------- Dry area 

1.1 to 2 acres 
------------------------------------- -----------------------------------------------------
Medium­
black soil Deep-black soil Medium-black soil Deep-black 

soil 
---------- ------------------------ ------------------------------------- --------------

C-J or 
NB-JB-C 

-----------
NB-JB-J 

-----------
C-J or C-J or 

NB-JB-J NB-JB-C C-J . G-J C-J 

----------- ----------- ----------- -----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---- - - - - - - - - - - - - - -

-

-

2 

10 

15 

17 

19 

21 

29 

22 

24 

30 

-
10 

-

- -

- -

9.61 

22.21 

9.36 

6.33 

34.30 

- - - -
106.07 

- - - -

1.13 

1.13 

2.86 0.48 

- 1.25 

2.00 1.10 

2.81 2.00 

1.48 9.20 

- 3.36 

1.63 3.05 

15.44 9.43 

- - - - - - -
27.35 31.00 

- - - - - - -

0.75 

1 

- -
- -

0.75 

4.80 

10.00 1.53 

6.00 -
1.65 

9.43 

- - - - - - - -
37.81 9.91 1 

- - - - - - - - - -

1 1.13 1 

1.13 - - - 1 1 '3.15, 

- -
1 1.25 1 1.15 -

• 

- - - - - - - - - - - - -- - - - - - - - - - - - - -- - - - - -- - - - - - - - -
3.15 1 1.15 1 1.40 1 0.75 1.13 1 1.13 1 1.25 1 

- - - - - - -- - - - - - - - -- - - - - -- - - - - - - - -- - - - - - -
( continued) 
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Table 5.46 : Rotation-plans of the Cultivators in Rozode Having Land-holdings of Light, Medium and Deep~black Soils (Area in Acres) 
", 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - - - "- - - - - - - - - - - - ---- ----------

Annual 
requirement 
of 
jowar 

Case 
Study 
No. 

Soil-composition of land-holding 
--------------------------------

Size IJ:J:igable 
of area Dry area 
land- ------------- ------------------
hold- Medium- Deep- Light Medium- Deep­
ing black black black black 

- - - - - - - - - - - - -

26 to 30 mds. 11 1.60 1.60 1.00 

31 to 40 mds. 12 0.78 0.76 2.73 

0.70 3.20 3.20 0.70 

Above 40 mds. 20 8.25 2.45 1.80 4.00 

Irrigable and dry area 
----------------------------------------------------------------------------------------------Irrigable area 
---------------------------------------------~ Upto 1 acre 

Dry area 
-------------------------------------------------------------------------------------------- Medium-

Deep-black soil 

---------------------------------------------- :~~~~_~~~: ~~::~_~:~~ ~"p-b1ack soil 
Chillies ~---------------------

NB-JB-C NB-JB-J-C C-J or or 
NB-JB-J NB-JB-J G-J G-J NB-JB-C NB-JB-J-C 

---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

- 1 1.60 1 1.60 1 1.00 

1 0.50 1 0.28 2 0.76 2 2.73 

1 0.70 1 3.20 1 3.20 1 0.70 

- - - - ------ -,- - '- -
- - - - -- - - - - --- - - - - - - -

Total 4 25.10 2.45 1.70 1 0.70 1 0.58 1 0.50 1 0.28 1 0.70 1 '1.00 4: 7.53 

------- ------ - - ~ .-

------- -------- ------ - - -- - - -------
( continued) 



Table 5.46: (continued) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ----

Annual 
requirement 
Qf 
Jowar 

Case 
Study 
No. 

Size 
of 
land­
holdi-ng 

Soil-composition of land-holding 
--------------------------------------
Irrigable area 
.------------- -----------.--------
Medium- Deep- Light Medium- Deep­
black black black black 

----------------------------.----------------------
Irrigable area 

-------------------------------------- Dry area 
3.1 to 5 acres 

------------------------------------.-- -
Medium-black soil Deep-black soil Light soil 

--.--.------------- -----------------. --------.--
NB-JB-J NB-JB-C G-J 

----.------------- -.----.--------- -----------
Plots Area Plots Area Plots Area 

Total 
number 
of 
plots 

Total 
area 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .' - - - - - - - - - - - - - - - - -

26 to 30 mds. 

31 to 40 mds. 

Above 40 mds. 

- - - - - - - -

Total 

11 

12 

lB 

20 

- - -
4 

-

4.27 

7.80 

8.25 

- - -

25.10 

------ ------

1.60 1.60 1.00 

0.7B 0.76 2.73 

0.70 3.20 3.20 0.70 

2.45 1.80 4.00 

- - - - - - - - - - - - - - -- - - - - - - -

2.45 3.86 9.56 7.53 1.70 

- - - - - - - - - -------- --------

.. 

2 2.45 2 1.80 

- - - - - - - - - - -- - - - - -

2 2.45 2 1.80 

- - - - - - - - - - --

2 

2 

- - -

4.00 

- - - - - -
4.00 

4 

6 

4 

6 

20 

4.27 

7.80 

1l.25 

- - - - -

25.10 

-

- - - - - ------- - - --
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5.17. Gu1t~vators Following Agriculture as~ 
Subs1diary Occupation, and Not Wholly 
Depending on Their Lands for Family 
Food Needs 

385 

The cultivators of this type were three in Waghodeand 

four in Rozode. All of them in both the villages were small 

cultivators having land~holdings below 3.15 acres. Because of 

their small land-holdings they could not allocate every year the 

required area to jowar to meet their total annual food needs. 

They, therefore, could not wholly depend on their land for-their 

staple food. However, the general attitude towards cultivation 

in their case also was to get jowar, whatever possible from 

their lands, as a minimum security to meet the total family. 

food needs. They were, therefore, very particular about giving 

a definite place for jowar in their rotation-programmes. Some 

of them did not follow any rotation even, and preferred to grow 

jowar continuously year after year. 

In '.L'ables 5.47 and 5.48, are presented the rotations . 
practised by these cultivators in the two villages, groupe~, 

according to their requirements of food. ' All these cultivators 

in both the villages followed cultivation of their lands as a 

subsidiary occupation, the main occupation pursued by the~ being 

agricultural labour. All of them had irrigation facility 

available on their lands -rrom the jointly owned wells; but their • 

share in the ownership of the wells was so minor (one-eighth to' 

one-sixteenth) and their financial conditions so poor, that it 

b They were, theref~re, 
was not possible for them to grow anana. 

required to lease-out their lands for banana whenever the' 
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Table 5.47: Rotation-plans of the Cultivators Following Agriculture ·as Subsidiary Occupation in Waghod-e (Area in Acres) 

..,-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -- - - - - -- - - - - - - - - - - - - - -- - - --

Annual 
requirement 
of jowar 

Case 
Study 
No. 

Soil-composition 
Size of land-holding 

of ----------------land- Irri- Dry 
hold- gable land 
ing land ------- -------

Medium- Medium-
black black 

Irrigable and dry land 

-------------------------------------.--------------------.------------------------Irrigable area Dry land -.-.---.----.---------------------Upto 1 acre --------------------------------------------.-----------------------------------Medium-black Soil Medium-black Soil 

.--------------------------------- ----------------------------------------------G-J C-J· G-J C-J 
or or 

NB-JB-J NB-JB-C NB-JB-J 
or or 

NB-JB-J NB-JB-C NB-JB-J J-J-J 

---------- ---------- ---------. ---------- ----.----- ---------- --------.-
Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area Plots Area 

- - - - - - - - - - - - - - - - - - - -------'. ----------------- -------------------

26 to 3q mds. 2 1.33 0.33 1.00 1 0.33 1 1.00 - -
3 3.05 0.)0 2.75 - - 1 0.30 - - 2 2.20 1 0.55 -

Above 40 mds. ·1 1.36 0.20 1.18 - - - 1 0.20 - - 2 1.05 1 0.13 

Total 
number 
of 
plots 

Total 
area 

Area under 
jowar 
averaged 
over 
rotation 
cycle 

----.--- - - - -

2 1.33 0.44 or·0.66 

,. 3.05 0.55 or 1.80 

1.38 0.55 or 1.38 

- - - - - - - - - - ----------
------ ------ - - - - - - - - - - - - - - - .------- ------ - - - - - - - - - .. 

Total 3 
1 0.33. 1 0.20 1 1.00 2 2.20 2 1.05 2 0.68 10 

- - - - - - - - - - -- - - - - - - - - - - -- - - - - -.- - - - - - - - - - - - - - - - - - - - - - - - ------- - - - - - - ------------



Table 5.48 : Rotation-plans of the Cultivators Following Agriculture as Subsidiary Occupation in Rozode (Area in Acres) 

Annual requirement 
of jowar 

Case 
Study 
No. 

Size of 
land­
holding 

--------------
Soil-composition of 
land-holding 
-------------------------
Irrigable area Dry area 
-------.------ ---------
Medium- Deep- Light 
black black 

Irrigable and dry area 
----------------------------------------------------------
Irrigable area 
------------------------ . 
Upto 1 acre 
---.--------------------

Medium-black soil 
------------------------C-J W-J 

or or 
NB-JB-J NB-JB-C 

----------- ------.----

Dry area 
---------
Light soil 
----------

G-J 

Irrigable area 
--------------~--1.1 to 2 acres 

Medium-black s011 
--.--------------C-J 

or 
NB-JB-J 

-.---------------
Plots Area Plots Area Plots Area Plots Area 

-------------- ------- - - - - - - - - - - - - ------

16 to 25 mds. 0.63 1.88 1 0.63. - 2 1.88 - -
1.48 1.48 - - - 2 1.48 

26 to 30 mds. 3 

0.75 2.40 1 0.75 2 2.40 
7 ).15 - -

2.40 1 0.45 2 2.40 -9 2.85 0.45 

-- - - - - - - - - - - - - -- - - - -- - - -- - - - - - - - - - -- - - - - - - - - -- -- - - - - - - - - -
1.08 1 0.75 6 6.68 2 1.48 

9.99 3.31 .- ·6.68 2 
Total 

- - - - - - - - - - - - -- - - -- - - - - - - - - - - -- - - - - - -- - - - -- - - - - - - - - - -- - - - - -
-

------------.. 

Total Total Area un'der 
Number Area jowar ~. 
of average~ over 
Plots rotation 

cycle 

.... 

- - - - - --- - ---- - - -

3 2.;1 0.94 or. 1.2; 

2 1.48 0.74. 

3 3.1; 1.20 or. 1.;7 

3 Z.8; 1.3; or 1.43 

- - - - - -- - - - --

11 9.99 

- - - - - - - - - .. - - - --
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neighbouring cultivators were willing to lease-in for banana 
, 

cultivation. However, they could not establish any definite 

type of relationship with their tenant cultivators, as their 

land was very small in area. Hence, they were required to 

follow dualism in their rotation-programmes. All theseculti­

vators in both the villages, therefore, practi~ed dual rotations 

--one of the dry crops which they could grow themselves, and 

the other with banana as one of the crops which they couid 

follow by leasing-out the land for banana whenever possible. 

In Waghode, of the three cultivators two had almost the 

same size of holdings--l.38 and 1.33 acres (Gase Studies W 1 

and W 2). The soil composition of their holdings was also the 

same. Both of them had their land-holdings entirely of medium­

black soil. But they differed to a considerable extent in 

their total food requirements. In the case of one, the total 

annual food requirement was about 30 maunds of jowar (Case Study 

W 2); while the other had a considerably large food requirement 

of 50 maunds (Case Study W 1). The former cultivator basically 

practised the crop-rotation of G-J as his counterparts in the 

dry villages. He preferred this rotation even though,his entire 

land was of medium-black soil, where cotton could be profitB;bly 

grown. He had satisfactory supply of home-collected manure ~s 

well (10 cart-loads). But his economiC condition was so· poor 

(total income Rs.l,600) that he did not ~refer to grow cotton 

which was considered by such cultivators as comparatively more 

risky crop. The rotation of G-J was more acceptable to such 

cultivators as it could be continued for years without any 
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application of manure to the land. The other cultivator could 

not follow any rotation as such. His requirement of food was 

so large and pressing that he preferred to grow jowar continu­

ously to get jowar, whatever possible from the land every year. 

As an alternate rotation , both of them followed the rotation of 

NB-JB-J and shifted to it whenever irrigation was made available. 

In the Case of both the cultivators the area allotted to jowar 

was very small (0.55 to 1.38 acres and 0.44 to 0.66 acre) and 

it was not at all enough to meet their annual food needs. They 

were, therefore, required to depend largely on their earnings 

from the main occupation to purchase jowar to meet their food 

needs. 
The third cultivator in the group was slightly different 

from the above two (Case Study W 3). His land-holding was also 

entirely of medium-black soil. The supply of home-collected 

manure in his case, was fairly large (14 cart-loads). As his 

land was nearer to deep-black, and as he had sufficiently large 

supply of manure, he preferred to follow the C-J rotation as 

the basic rotation on the major portion of his holding (2.50 

acres). Whenever irrigation was made available, he switched 

over from the C-J rotation to the ro~ation of NB-JB-C. The .. 

remaining area of his land-hOlding (0.55 acre) was under m~go 
grove and hence he could not follow -any rotation on it. However, 

he grew jowar continuously on it as a fodder crop. In his case 

also the average area allocated to jowar was relatively low 

than required to meet his total annual food requirement. When­

ever the rotation of banana was practised, he did not devote 



any area to jowar crop as such. He grew it as a mixed crop 

along with cotton. Jowar grown under both the rotations was 

not enough to meet his yearly food needs. 

The rotation pattern followed by such cultivators in 

Rozode was slightly different as most of them had dry lands 

outside the village. Three of the four cultivators of this 
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type had such lands situated in the nearby villages (Case Studies 

R 7, R g and R 9). They could take the risk of growing cotton 

on the village land as those plots were of small area and as 

they had additional dry land outside which formed the major 

portion of their holdings. Two of them, therefore, practised 

the C-J rotation as their basic rotation on their irrigable 

lands in the village. Whenever irrigation was made available 

they switched over to the NB-JB-J rotation (Case Studies R g 

and R 9). The third cultivator followed the two-year rotation 

of W-J as his basic rotation and the NB-JB-C rotation as his 

alternate rotation (Case Study R 7). On the dry portion of 

their holdings, they all adopted the two-year rotation of G-J 

as the land was of lighter soil. In the case of these three 

cultivators the average area allotted to jowar was fairly large 

because of the G-J rotation accepted on the dry land outside. 

But as the major portion of' the area allotted to jowar was from 

the lighter type of land, they could not get sufficient jowar 

produce to meet their yearly food requirements. They all were 

required to purchase jowar to a considerable extent to meet 

their annual food needs. 
The fourth cultivator in the group had a small land-holding 

situated in the Village itself (Case Study R 3). He did not have 
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any land outside. A h 11 1 s e genera y eased-out his entire land 

for banana cultivation, he . d t f 11 d was reqU1re 0 0 ow ual rota-

tions. He followed the t t i f C wo-year r9 at on 0 -J as the basic 

rotation, and the NB-JB-J rotation as the alternate rotation. 

Whenever irrigation was made available, he changed over from 

the basic rotation of C-J to the rotation of NB-JB-J. In his 

case the average area allocated to jowar through the two 

accepted rotations was very small (0.49 to 0.74 acre). It was 

not at all enough to meet his total needs of food. He was, 

therefore, required to purchase jowar to a considerable extent. 

Thus, in both the irrigated villages, the rotation-plans 

of these cultivators were influenced by the basic factor of 

food requirement. All of them invariably practised the rotations 

with jowar, even though they could not allocate the required 

area to it, to meet their yearly food needs. The four basic ~ 

factors and their composite effect appeared to have a minor 

influence in such cases. y 

5.18. Plots with Peculiar Characteristics 

In the case of the sample cultivators in the two irrigated 

villages, two types of peculiar plots were reported--one having 

peculiar situation and the other having mango groves. In Waghode, 

nine of the total sample cultivators reported equal number of 

plots, having these two types of peculiar characteristics. The 

total area of such plots was 10.44 acres. In Rozode, however, 

only one cultivator reported a plot of this type, having a small 

area of 0.13 acre only. In both the villages, the proportion of 

area of such plots to the total cultivated area was very minor. 
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In Waghode, it was only 2.98 per cent. In Rozode it was almost 

negligible-_0.05 per cent. 

In Waghode, three of the eight cultivators reported an 

equal number of plots (3.54 acres) having peculiar situation 

(Case Studies W 1, W 23 and W 32). One of the three plots (0.13 

acre) was sitUated on the right bank of the Suki river, which 

flows east-west to the northern boundary of the village land 

(Case Study W 1). The land in the plot suffered from constant 

erosion from the flood water and had become so poor that except 

jowar no other crop could be grown on it. The cultivator, 

therefore, could not accept any rotation on the plot and was 

required to grow jowar continuously. The remaining two plots 

having a total area of 3.41 acres were situated adjacent to the 

village (Case Studies W 23 and W 32). Because of their proxi­

mity to the village, the cultivators could not grow crops like 

groundnut and cotton on such plots. They were required to grow 

jowar continuously. Two of these cultivators who had larger 

land-holdings grew jowar only as a fodder crop (Case Studies. " 

W 23 and W 32). The remaining third cultivator took it to get 

grains as his total land-holding was very small and the require­

ment of food considerably large (Case Study WI). 

The remaining cultivators reported six plots (6.90 acres) 

under mango groves (Case Studies W 3, W 8, W 19, W 29, W 30 and 

W 31). It was pointed out by these cultivators that under the 

thick shade of the mango trees, no crop could be properly grown. 

The crops taken on such lands got stunted and did not give 

satisfa,ctory yields. In such cases, therefore, the cultivators 

preferred to follow a continuous cropping of jowar for fodder. 
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In all the six plots at Waghode the cultivators grew jowar conti­

nuously as fodder crop. They could not follow any crop-rotation 

on such plots'. 

In Rozode, the only plot of this type, reported by a 

cultivator, was situated on the bank of a big stream (Case Study 

R 1). It was subjected to continuous erosion and hence its land 

was very poor in quality. It was not suited to any crop except 

jowar. The cultivator, therefore, was required to grow jowar 

on this plot (0.13 acre) continuously year after year. The 

other reason was that he was a small cultivator, having a land­

holding of 0.50 acre only. 

Thus, in both the irrigated villages, the peculiar plots 

were such that no cultivator could follow any crop rotation on 

them. They were all required to grow jowar continuously year 

after year. 

Summary 

The basic approach of the cultivators--both in the dry 

as well as the irrigated villages--was subsisten~e oriented. -

They first aimed at the minimum security of food and thea tried, 

to maximize their cash-income. Requirement of food, therefore, . 

had a considerable influence on their rotation-plans. However, 

requirement of food alone did not determine the entire rotation­

programme. Along with requirement of food, the other factors 

like soil-composition of land-holding, irrigation facilities, 

supply of home-collected manure and size of holding, were taken 

into consideration. In fact the composite effect of these 

factors determined the rotation-programmes of majority of the 
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cultivators. The composite effect of the basic factors was 

, different for different cultivators. No two cultivators were 

'exactly alike in respect of all the basic factors and other 
• 

things. The accepted rotation-programmes, therefore, differed 

from cultivator to cultivator according to the composite effect 

of the basic factors. This was true for all the cultivators who 

pursued cultivation as the main occupation and depended for 

t~eir food requirements mainly on their lands. In the case of 

the CUltivators following agriculture as the subsidiary occupa­

tion and not wholly depending on their lands for food, the 

composite effect of the basic factors appeared to have a minor 

play in determining their rotation-programmes. In such cases, 

the rotation-programmes were largely determined by the general 

economic conditions of the cultivators. 
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CHAPTER VI 

THE CULTIVATORS, CROP-ROTATIONS, AND'DEVIATIONS 

As seen earlier, the cultivators are required to decide 

upon the rotation-plan and its implementation into year to year 

cropping. In the preceding chapter, it is observed that the 

rotations are determined, after taking into consideration the 

various factors, such as food requirement, soil composition, 

manure and water supply and size of land-holding etc. Once the 

rotation-plan is determined, the cultivators try to adhere to 

it, to the extent possible, in their annual cropping. The annual 

cropping programmes, however, are affected by many and varied 

factors, over which, an individual cultivator mayor may not 

have any control. In some years, therefore, situations may and 

do arise that the cultivators cannot adhere to the cropping due 

as per the accepted rotations and are required to deviate. 

Deviation, thus, can be defined as a break in the rotation, 

brought about by growing some other crop in the place of the 

due crop. 

The factors causing deviations may be classified into two 

broad groups: 

(1) The factors inherent in the rotation-plan itself; and 

(2) The factors external to the rotation-plan. 

It is observed that in certain years, the accepted rotation­

plan itself, develops an area imbalance between different crops 

and causes deviations. It is observed in the preceding chapter 



396 

that the cultivator allocates his land to different crops through 

the accepted rotations and tries to secure the stable maximum 

income over years. He makes the selection of rotations in such 

a way that the required area balance between the cash and food­

crops and also between different cash or different food-crops is 

kept over most of the years of the rotation cycle. However, in 

some years, because of the various types of the rotations 

accepted and the sequence of different crops in each of these, 

the area balance between different crops gets disturbed. In the 

course of rotation cycle, a large proportion of the area may 

become due under the cash-crops alone at the cost of the food­

crops or vice versa. A similar type of area imbalance may occur 

between different cash or different food-crops as well. In such 

situations, the cultivator is required to deviate to correct the 

imbalance. The cultivators reported that such deviations are 

foreseen and planned along with the accepted rotations. These 

are, therefore, inherent in the rotation-plan itself, thought 

over for a period of several years. 

The external factors causing deviations are obvious. These 

may be of varied types, concerning climate, resources, require­

ments and prices etc. The deviations caused by such external 

factors will be discussed in the following chapter. In the 

present_chapter, the deviations caused by the rotation-plan 

itself are dealt with. 

As seen earlier, the basic approach of the cultivators is 

to secure minimum food for family and maximum cash-income. This 

aim constitutes the main basis of formulating the rotation-plan. 
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Almost all the cUltivators choose the rotations, keeping this 

dual aim in view. The same aim continues to dictate the devia­

tions as well, caused by both the inherent and the external 

factors. However, the deviations caused by the external factors 

are different from the deviations occurring as a result of 

rotation-plans. The difference lies in the resource position of 

the cultivators. In respect of the deviations caused by the 

rotation-plans, the resource position.of the cultivators does 

not change and the deviations are made to correct the imbalances 

in the cropping dictated by the rotation-plans. In respect of 

the deviations caused by the external factors, on the other hand, 

the resource position itself changes, and the deviations are 

undertaken to bring about a balance between the resources and 

thereby to attain the maximum level of income. If the changes 

in the resource position happen to be of a long term nature, the 

cultivators are likely to think of rotation-plans afresh, rather 

than of annual cropping. On the other hand, if the changes are 

of short-term the cultivators may not disturb the long-term 

rotation-plans, but make the required changes in the annual 

cropping through deviations and attain the maximum level of 

income in the changed circumstances. Thus, it may be said that 

the deviations caused by the inherent factors are complementary 

to the rotation-plans; and the deviations caused by the external 

factors are complementary to the resources. 

6.1. Total Deviated Area 

The total deviated area in each year at the dry and the 

irrigated villages is given in Table 6.1. It can be seen from 



Table 6.1 : Total Deviated Area in the Dry and the Irri ated 
Villages in the Four Years (1960-61 to 1963:64) 

- - - - - - - - - - - - - - - - - - -- - - - - - - -
Village Area in Acres 
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- - - - - - -
---------------------------------
1960-61 1961~62 1962-63 i96;:64-- - - -

Dry Villages: 

Khirode 

Vivare 

Irrigated Villages: 

Waghode 

Rozode 

- - - - - - - - - - - - - - -
6.66 

9.66 

l4.9g 

27.79 

~.22 

26.26 

- - - - - - - - - - - -- -- - - - - - - -

------

the Table that the deviated area was comparatively more in the 

irrigated villages, particularly in Waghode, than that in the 

dry villages. The area deviated due "to the rotation-plan 

itself and its proportion to the total deviated area in each 

year are given in Table 6.2. The area deviated because of the 

rotation-plans was also higher in the irrigated villages. This 

might be largely because the rotations accepted in the irrigated 

villages were of varied types than those in the dry villages. 

6.2. Deviations Caused by the Rotation-Plans 

It appears paradoxical that the accepted rotation-plan 

itself" causes deviations in certain years. But it is found to 

be a fact reported by the cultivators in both the dry and the 

irrigated villages. It is observed from the data that the 

rotation-plan necessitates deviations in two ways: 

(1) by developing an area imbalance between food and 



Table 6.2 : Total Deviated Area and the Area Deviated Due to Imbalance Caused by the Rotation­
plans of the Cultivators in the Dry and the Irrigated Villages (1960-61 to 1963-64) 
\ Area in Acre s) 

- - - - - - - - - - -- - - - -- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -- -
Village 

-.------

Dry villages 

Khirode 

Vivare 

Irrigated villages: 

Waghode 

Rozode 

1960-61 1961-62 1962-63 1963-64 
~----------------- ----------------- ----------------- ------------------Total 
devi­
ated 
area 

Area 
devi­
ated 
due 
to 
rota­
tions 

Pro­
por­
tion 
of 2 
to 1 

Total Area 
ded- devi­
ated ated 
area due 

to 
rota­
tions 

Pro­
por­
tion 
of 2 
to 1 

Total Area 
devi- devi­
ated ated 
area due 

to 
rota­
tions 

Pro­
por­
tion 
of 2 
to 1 

Total 
devi­
ated 
area 

Area Pro­
devi- por­
ated tion 
due of 2 
to to 1 
rota­
tions 

(1) (2) 0) (1) (2) 0) (1) (2) 0) (1) (2) 0) -.- - - - -.- - - - - -.- - - - - - ~ -- - - --- - - - - -- - - - - - - - -

6.66 3.25 48.80 16.97 7.21 42.49 14.98 4.80 32.04 52.10 5.15 9.88 

9.86 2.30 23.32 24.81 3.51 14.15 27.79 12.70 45.70 64.42 13.32 20.68 

35.10 54.79 20.64 37.67 48.22 20.03 41.54 74.48 0.88 1.18 

4.41 - - 33.97 18.07 53.20 26.26 4.55 17.33 31.13 1.25 4.02 

- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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cash-crops, or between different food-crops and different cash­

crops; and 

.(2) by giving a preference in area allotment to one of the 
crops included in the acceptea rotations. 

Of the two, the first type of deviations were more common 

and claimed a large proportion of the total area deviated . 

because of the rotation-plans. 

6.2.1. Imbalance in Area Allotment 

As stated earlier, the accepted rotations when followed 

year after year, develop an area imbalance between different 

crops and the cultivators are required to break away from them 

to set correct the balance. Such situations largely occur with 

the medium and the large cultivators, who follow a combination 

of various types of rotations on their land-holdings. The problem 

of such deviations usually does not arise in the case of the 

small cultivators, who practise a single rotation on their entire 

land-holding. Similar is the case with the CUltivators follow­

ing two-year rotations, each including a cash and a food-crope 

In all other cases, such situations do occur in certain years of 

the rotation period, and the cultivators are required to deviate. 

The imbalance developed by the rotation-plans may be in 

favour of either cash or food-crops, or one of the different food 

or cash-crops included in the accepted rotations. The devia­

tions caused by such imbalance, therefore, may be of four types: 

(ll deviation from food to cash-crop; 

(2) deviation from cash to food-crop; 



(3) deviation from one food-crop to another; and 

(4) deviation from one cash-crop to another. 
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We discuss below, each of these types of deviations, separately 

for the dry and the irrigated villages. 

6.2.2. Deviations Necessitated by the Rotation­
Plans in the Dry Villages 

In Table 6.3, are presented the details of the area deviated 

on account of the imbalance developed due to rotation-plans, ill 

the two dry villages. -It was observed from the data that during 

the four-year period, six cultivators from Khirode, were required 

to deviate on this account. Of these, one each deviated in 

1960-61, and 1962-63, and two each, in 1961-62 and 1963-64. Of 

the six cultivators, three had to deviate from food to cash-

crops (Case Studies K 10, K 19, and K 27); two, from cash to 

food-crops (Case Studies K 9 and K 23); and one, from one-food­

crop to another (Case Study K 29). 

In Vivare, -no deviation of- this type was reported in the 

first two years--1960-61 and 1961-62. In the remaining two 

years, however, three cultivators reported s~ch deviations on 

five of their plots. Two of them deviated in both the years 

(1962-63 and 1963-64). The total area deviated was 8.13 acres 

in 1962-63 and 7.40 acres in 1963-64 (see Table 6.3). Of the 
- -

two cultivators deviating in the last two years, one deviat~d 

from food to cash-crops in both the years (Case Study V 26); 

while the other, from food to cash-crop in-one year (1962~63), 
and from cash to food-crop, in another year (1963-64) (C.ase 

-
Study V 30). The remaining cultivator deviated from cash to 



402 

Table 6.3 : Deviations Caused by the Rotation-plans of the Cultivators in the Dry Villages (1960-61 to 1963-64) 

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Village 

1960-61 
-----------------------------------
No.of Area 
plots in 

acres 

Crop 
due 

Crop 
take1ll . 

1961-62 
----------------------------------
No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

1962-63 
----------------------------------No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

196.3-64 
---------------------------------No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

- - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -

Khirode 1 1.50 Jowar Groundnut 1 Jowar Cotton 1 2.80 Groundnut Jowar 1 1 • .30 Wheat Jowar 

- 1 1.18 Jowar Groundnut - 1 1.48 Cotton Jowar 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -
Total 1 1.50 2 5.51 - 1· 2.80 2 2.78 -

- - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -

2 6.05 Wheat Cotton 2 .3.50 Cotton Jowar 
Vivare -

1 2.08 Jowar Wheat 1 .3.90 Jowar Cotton - - -
- - - - - - - - - - - - -- - -- - - - - - - - - - - - - -- - - -- - - - - - - -- -- - - - - - - -

.3 8.13 3 7.40 -Total - - - - - - - - - - - . - - - - - - - - - -- - - - - - - -- - - - - - - - -- - - - - - - - - - -- - - - - - - -
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food-crop in 1963-64 (Case Study V 15). One of these three 

cultivators was also required to deviate from one food-crop to 

another in 1962-63 (Case Study V 30). It may be noted that in 

either of the two dry villages, no case of deviation from one 

cash-crop to another was reported. In the following, each type 

of these deviations is illustrated by referring to one of the 

Cases in detail. 

Deviations from Food to Cash-Cro2s:- Of the cultivators 
., 

- . 
reporting such deviations, one cultivator from Khirode, who was 

required to deviate from jowar to cotton in 1961-62, provided a 

good example (Case Study K 27). He had accepted two and four­

year rotations on three plots of his land-holding. On his two 

plots (3.00 and 4.33 acres) he followed the G-J rotation, and 

on the third plot (5.45 acres), the C-C-C-J rotation. The 
. -

average area under the three crops, over the period of rotation 

cycle, came to 5.02 acres under jowar, 4.09 acres under cotton 

and J. 67 acres under groundnut. This means, he devotes every 

year about half of his total land to jowar and about one-fourth, 

each to cotton and groundnut. In the course of rotations, 

however, this balance of area between the three crops got 

disturbed--more than three-fourths of the land (9.78 aqres) 

becoming due for jowar alone. This happens in every fourth year, 

when jowar becomes due on two of his plots (4.33 and 5.45 acres) 

according to the accepted rotation-plan.l Such was the case in 

1 Plot Rotation Years 
------------------------------
1st 2nd 3rd 4th· 5th etc. 

3.00 G-J J G J G J 
4.33 G-J G J G J G 
5.45 C-C-C-J C C C ;r C 
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1961-62. Jowar was due on the plot of ~.33 acres according to 

the G-J rotation and on the plot of 5.~5 acres, according to the 

C-C-C-J rotation. The cultivator reported that, this much area 

under jowar was far in excess of the area required by him, to 

meet the annual food and fodder needs. He was, therefore, 

required to deviate from jowar on one of the plots. He preferred 

to break the two-year rotation on 4.33 acre plot and took 

cotton on it instead of jowar. He deviated to cotton so as to 

maintain the usual balance between the three crops. Similar 

were the cases of the other cultivators who deviated from food 

to cash-crops in different years.' (Case Studies K 10, K 19, V 26 
, " 

and V 30.) They all had an excessive area under the food-crops 

like jowar and wheat and hence deviated to the cash-crops like 

cotton and groundnut. 

Deviations from Cash to Food-Cro2s:- Two cultivators, 
, -

each from Khirode and Vivare, reported such deviations. Of 

these, the cultivator from Khirode, who was required to deviate 

in 1962-63, provided a good Case for illustration (Case Study 

K 23). He owned a land-holding of 14.16 acres, divided into 

five plots. On two of his plots of 1.83 and 3.20 acres, he 

followed the G-C-J rotation; on one plot of 3.50 acres, the 

G-J-C rotation; and on the remaining two plots of 2.80 and 2.g3 

acres, the G-J rotation. In each of the rotation accepted by 

him, jowar was one of the crops. He selected such rotations 

mainly because his family was quite big (twelve ~embers), and 

his annual food requirement was as large as 50 maunds of jowar. 

He was, therefore, required to devote large area for the food-
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crop. The average area under jowar, over the period of the 

rotation cycle, came to 5.66 acres per year. However, in some 

years during the course of the accepted rotation-plan, the area 

under jowar falls short and the cultivator is required to 

deViate. 1m the case of this cultivator, such a situation 

arises twice in the six-year period of the rotation cycle, when 

jowar becomes due only on one plot of 2.80 or 2.8) acres. Such 

a situation occurred in 1962-63, when jowar was due only on one' 

plot having an area of 2.83 acres. The cultivator reported 

that this much area was not adequate to meet his annual food 

needs. He was, therefore, required to deviate OD one of his 

other plots to grow more jowar. He deviated OR the plot of 2.80 

acres and took jowar instead of groundnut which was due on it. 

He, thus, took jowar on 5.63 acres in 1962-63, to meet the food 

needs of the family. The Cases of the other cultivators report­

ing such deviations, were similar to this. They were also faced 

with a similar situation and were required to deviate from the 

cash-crops like cotton and groundnut to jowar (Case Studies K 9, 

V 15, and V 30). 

Deviations from One Food-Crop to Another:- Two culti-
-

vators, one each from Khirode and Vivare, reported this type of 

deviations (Case Studies K 29: and V 30). Of the two, the culti-
. . . 

vator from Vivare provided an interesting case. He was a big 

cultivator; 'having a land-holding of 47.30 acres, divided into 

ten plots. He practised two types of rotations--the W-C-J 

rotation on three of his plots and the W-C-C-J rotation, on the 

remaining seveR plots. The areas under the three crops averaged 
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over the period of rotation cycle, came to about 12.90 acres 

each under jowar and wheat and 21.23 acres under cotton. Thus, 

through the two accepted rotations, the cultivator allocated his 

land to the three crops in such a way that every year about one­

fourth of the land went each to jowar and wheat, and the remain­

ing one-half, to cotton. He tried to maintain this balance in 

area allotment as far as possible. In 1962-63, however, the 

area balance was slightly disturbed--the area under jowar and 

wheat coming in excess at-the cost of cotton. To set correct 

this imbalance, the cultivator was required to deviate on two 

plots, from wheat to cotton on one plot and from jowar to wheat 

on another. It is interesting to see how he restored the usual 

balance between the three crops through these deviations. By 

deviating from wheat to cotton on the plot of 4.55 acres, he 

brought the area under cotton to its usual level of 22 to 23 

acres. And by deviating from jowar to wheat on the plot~of 2.08 

acres, he coul~ bring the areas under jowar and wheat to their 

usual level of 12 to 13 acres. 

The case of the cultivator in Khirode was slightly different. 

In his case, the area due for jowar in 1963-64 was not ·ad~.quate. 

to meet his food and fodder needs. He, therefore, deviated on 

the plot of 1.30 acres and took jowar in the place of wheat 

which was due on it. He preferred to deviate on this particular 

plot as it had irrigation facility and was convenient .to irrigate 

the jowar crop whenever needed. In 1963-64 particularly, 

because of the scanty rainfall during the sowing season, he felt 
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that such a need might 'arise. A sf t s a s e y measure, therefore, 

he preferred to deviate from wheat to jowar on this particular 

plot. 

Cultivators Not Deviating In Spite of the Need:- It is 

likely that some of the cultivators·may not deviate, even though 

the need for such deviations has arisen because of the accepted 

rotation-plans. They may do this either by continuing with the 

imbalance developed or may correct it by other ways than resort­

ing to deviations. At least one case of such type was reported 

in Khirode (Case Study K 24). This cultivator would have 

deviated in two years (1961-62 and 1962-63), but for the leased-~ 
in land. The accepted rotations and the deviations in them 

during the previous years, had developed an imbalance in his 

crop-pattern and deviations OD some area were almost forced. In 

1961-62, there was an excess of area under food-crops and 

shortage in the area of groundnut. Deviations on some of the' 

plots to put larger area under groundnut were inevitable but he 

averted those, as he, in a joint venture with his two cultivator 

friends, could lease-in 17.00 acres of land, auctioned by the 

Village Grampanchayat. The entire area of the leased-in land 

was put to groundnut and hence he was not required to deviate on 

his oWD land to grow more groundnut. Similar was the case in 

1962-63 as well. In this year all the "area of his land-holding 

was due for the cash-crops--cotton and groundnut--and ~here was 

no plot left to take jowar. But in this year also, he along 

with the same cultivator friends, leased-in the same land and 

.devoted a major portion of it to jowar. In both the years, 
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deviations were forced on him but he did not deviate as he could 

grow the required crops on the leased-in land. In both the 

villages there was no case of a cultivator who preferred to 

continue with the imbalance developed due to ~he rotation-plans. 

6~2.3. Deviations Necessitated b~e Rotation- . 
plan in the Irrigated Vilrages 

In Table 6.~, are given the details of the area deviated 

because of the imbalance developed due to the rotation-plans in 

the two irrigated villages. It can be seen from the Table that 

more deviations of this type occurred in Waghode. During the 

four-year period. ten cUltivators from this village "reported such 

deviations. The area deviated was about 10.11 acres in 1960-61, 
. " 

20.64 acres in 1961-62. 20.03 acres in 1962-63 and 0.88 acre in 

1963-64. Four of these ten cultivators were required to deviate 

continuously for two or three years (Case Studies W 20, W 27. 

W 29 and W 32). The remaining six cultivators. however, deviated 

only for one year (Case Studies W 9, W 12, W 19, W 21, W 24 and 

W 31). 

crops. 

Most of these cultivators deviated from cash to food­

The area under such deviations was about 6.38 acres in 
1960-61, 17.2~ acres in 1961-62, 5.20 acres in 1962-63, and 0.88 

acre in 1963-64. The area under other types of deviations such 

as from food to cash-crops and from one food-crop to another was 

comparatively very small. The area under the deviations from 

one cash-crop to another was relatively large in 1962-63. 

In Razode. no cultivator reported this type of deviation 

in 1960-61. In the remaining three years. however, seven culti-

vators reported such deviations on eleven of their plots. The 
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Table 6.~; Deviations Caused by the Rotation-plans of the Cultivators in the Irrigated Villages (1960-61 to 1963-64) 

- - - - - - - - - - - - - - - - -- -- - - - -
1960-61 

Village ----------------------------------
No.of' Area Crop Crop 
plots in due taken 

acres 

- - - - -- - - - - - - - - - - - - - -

Waghode 1 1.95 Cotton Jowar 

3 4.43 Cotton Wheat 

2 2.73 Jowar Wheat 

1 1.00 Jowar Groundnut 

- - - - - - - - - - -
Total 7 10.11 
------ - - - -
Rozode 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -
1961-62 

-------.--.-.---------------------
No.of' Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

1962-63 
.--------------.--------------._--
No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

1963-64 
------------------.---------.-------
No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 

2 

2 

1 

1 

4 

1 

12 - - - - -
1 

1 
1 
1 
3 
1 

1.30 Cotton Jowar 1 1.00 Jowar Groundnut 1 

3.38 Cotton Jowar 3 9.83 'Nawati' Cotton 
banana .' 

2.00 Cotton Wheat 3 5.20 Cottcim Jowar 

2.20 . Jowar Groundnut 3 4.00 Cotton Groundnut 

2.20 Groundnut Cotton 

7.36 'Nawati' Jowar -
banana· 

2.20 'Nawati' Jowar 
banana 

OR 
Wheat 

- - -- - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -
.------ - - - -
1.40 'Nawati' Cotton 

banana 
OR 

Jowar 
1~23 Groundnut Jowar 
1.65 Groundnut Cotton 

- - -

6.40 Jowar Groundnut 
6.26 Jowar Cotton 
1.13 Jowar Wheat -". - - - -

10 20.03 1 

--------- - - - - - - - - - - -
2 4.55 Jowar Groundnut 1 

-
-

.------ - - - - - - -

O.sEt 'Nawati' Jowar 
banana 

- - - - ------
- - - -

1.25 

-
- - - -

-----------
Jowar 'Nawati' 

banana . 

- - -
------ - - -- - - - - - - - - - 1 1.25 - - - - - - - - - - - - - - - -

Total - - ------- - - - - - - - - - - - - -- - - - - - - - - -
2 

------ - - - - - - - - - - - - - - - - - ------------
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area deviated was about 18.07 acres in 1961-62, 4.55 acres in 

1962-63 and 1.25 acres in 1963-6~. Two of these seven culti­

vators were required to deviate continuously for two years (Case 

Studies R 2~ and R 25). The remaining cultivators deviated in 
" " 

one year only, 1961-62 (Case Studies R 10, R 1~, R 23, R 28 and 

R 30). In this village, "the deviations from food to cash-crops 

claimed larger areas than the other types of deviations. Thus, 

the area under such deviations was l2.e6 acres in 1961-62; ~.55 

acreS.in 1962-63 and 1.25 acres in 1963-6~. The area under 

other types of deviations was comparatively small in each year. 

In the following, each type of these deviations is discussed by 

referring to one of the cases in detail. 

Deviations from Food to Cash-Crops :- Seven cultivators, 
.. - -

two from Waghode and five from Rozode, reported such deviations. 

One of the cultivators in Rozode, provided a good example of this 

type of deviation (Case Study R 28). This cultivator had a land­

holding of 12 acres, divided into three plots. On two of these 

(3.00 and 2.60 acres), he followed the three-year rotation of 

NS-JB-J; and on the ~emaining plot (6.40 acres), the two-year 

rotation of G-J. Through these rotations, the cultivator allo­

cated his land to the three crops, keeping the required area 

balance between them. Thus, the averaged area over the rotation 

period was about 5.06 acres under jowar; 3.7~ acres under 

banana; and 3.20 acres under groundnut. In the course of the 

rotation-plan, however, the area balance betw~en the crops gets 

disturbed--food-crops getting the area far in excess tkan that 

of the cash-crops. This happens in two years in the six-year 
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period of the rotation-cycle, when jowar be,comes due on two of 

his plots. Such a situation occurred in 1961-62, when jowar was 

due on the plot of 6.40 acres and also on the plot of 3.00 acres. 

The cultivator reported that this much area under jowar (9.48 

acres) was in excess of the land required to meet his annual 

requirements of food and fodder. He, therefore, had to deviate 

on one of the two plots. He preferred to deViate on the plot of 

6.40 acres and took groundnut instead gf jowar, which was due. 

He deviated on this plot as it had no irrigation facility and 

was of lighter soil. He 'did not prefer to deviate and disturb 

the rotation of NB-JB-J, practised on the other plot of irrigated 

land. It was observed that the cultivators in the irrigated 

villages generally deviated on dry land and did not prefer to 

disturb the crop-rotations on irrigated area. 

The other cultivators reporting this type 'of deviations 

were also faced with more or less similar situations and were 

required to deviate from the food-crop, jowar, to the cash-crops 

like cotton, groundnut, and banana (Case Studies W 27, W 31, 

R 14, R 24 and R 30). 

Deviations from Cash to Food-Crops :- As pointed out 
. . 

earlier, the area under sucb deviations was comparatively large 

in Wagbode. In Rozode, however, the area under such deviations 

was very small--l.23 acres reported by only one cultivator in 

1961-62. In all, eleven cultivators, ten from Waghode and ane 

from Rozode, reported such deviations. A good illustration of 

this type of deviation was found in Case Study W 9. This was a 

small cultivator, baving a land-holding of 4.l8acres, distributed 



412 

into three plots. O~ th 1 ~ 6 ~ ese, one p ot o~ 1. 3 acres had irriga-

tion facility and hence he followed on it the three-year rotation 

of NB-JB-C. The remaining two plots were of dry land. He 

followed the two-year rotation of C-J, on both of them. These 

rotations and the deviations in them during the preceding years 

developed such a situation in 1961-62, that no plot of his land­

holding was due for jowar. The entire holding was to go under 

the cash-crops--l.63 acres under banana, and the other two plots 

under cotton. In 1961-62, therefore, the cultivator had to 

deviate on one of the plots to grow jowar, to meet the family 

food needs. In the circumstances, he deviated on the plot of 

1.30 acres and took jowar instead Qf cotton which was due. He 

preferred to deviate on this plot as it had relatively inferior 

quality of land than that in the other plot of dry land. He did 

not disturb the rotation practised OD the" plot of the irrigated 

land. 

More or less similar were the cases of the other culti­

vators who were required to deviate from cash-crops like cotton, 

groundnut and banana to the food-crops like jowar and wheat. 

(Case Studies W 12, W 19, W 20, W 21, W 24, W 27, W 29, W 31, 

W 32 and R 23.) They all had an excessive area under the cash­

crops and no or inadequate area under the food-crops. In order 

to meet the food requirements of the family, they were required 

to deviate from the cash-crops and grow jowar or wheat. 

Deviations from One Food-Crop to Another :- Such deTiatioDs 

played "a comparatively min~r role in both the irrigated villages. 

Three cultivators, two from Waghode and ~ne from Rozode, reported 
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this type of deviations in 1960-61 and 1961-62 respectively 

(Case Studies W 31, W 32 and RIO). All the three cultivators 

deviated from jowar to wheat on three of their plots. The 

deviated area was 2.73 acres in Waghode and 1.13 acres in Rozode. 

The case of the cultivator in Rozode was a good illustration of 

this type of deviation (Case Study RIO). This was a small 

cultivator, having a land-holding of 5.6$ acres, divided into 

three plots. He practised the dual rotations of C-J or NB-JB-C 

on two of his plots (1.40 and 1.30 acres), and the two-year 

rotation of C-J, on the remaining plot (3.15 acres) of his land­

holding. Because of the dualism in the accepted rotation-plan, 

the situation so developed in 1961-62, that all the three plots 

of his land-holding, were due for jowar alone. In the preceding 

year, all the area was due for cotton. But the cultivator did 

not deviate on any plot as he could grow jowar as a mixed crop 

along with cotton, to meet his family consumption needs. The 

situation in 1961-62, however, was different. He had to deviate 

to maintain the usual level of his total income from the land. 

He deviated on two of his plots--on one (l.~O acres) from jowar 

to cotton and on the other (1.13 acres) from jowar to wheat. He 

could not deviate to cotton on both the plots because of the 

constraint from manure supply. He did not have sufficient manure 

to apply to both the plots and put them under cotton. He,there­

fore, preferred to manure one plot of 1.~0 acres, and rep~ated 

cotton on it instead of jowar. On the other plot (1.13 acres) 

he preferred to deviate to wheat, mainly because it had deep­

black soil, much suited to wheat. He could not deviate to 
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of 
groundnut on it as it was Ideep-black land, nor I' could he keep it 

under the due crop, jowar i th t th , as n . a case e area under jowar 

would have remained very large. He, therefore, deviated to 

wheat and practised double cropping--growing mug as a catch crop 

in the kharif season. 

The other two cultivators reporting such deviations were 

faced with similar situations and were required to deviate from 

jowar to wheat (Case Studies W 31 and W 32). 

Deviations fromOne Cash-Crop to "Another :- Such "deviations 

were reported in both the irrigated villages. Five cultivators, 

four from Waghode and one from Rozode, were required to resort 

to this type of deviation in different years (Case Studies W 20, 

W 27, W 29, W 32 and R 24). A good illustration of such devia­

tions was found in Case Study W 32. This was a big cultivator, 

having a land-holding of more than 70 acres. The area balance 

between different crops, maintained through the accepted crop­

rotations, got disturbed in 1962-63, when the area due for 

I Nawati, banana came much in excess at the cost of cotton. The 

area due under INawati' banana for this year was 17.08 acres. 

The area due for banana as such, taking both 'Nawati' and 'Junar' 

banana together, was as high as 32.11 acres in this year. As 

against this, the area due for cotton came as low as 7.31 acres 

only. In order to correct the imbalance between the cash-crops, 

he was required to deviate. MOreover, it was not possible for 

him to take banana on all the area due for it, because of its 

high cost of cultivation and manure requirement. He had to 

reduce the area under banana. He, therefore, deviated on two 
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plots (3.43 and).05 acres) and grew cotton instead of banana 

which was due on them. Through these deviations he brought down 

the area under 'Nawati' banana to 11.60 acres and pushed up the 

area under cotton to 1).79 acres. The area under banana, both 

'Nawati' and 'Junar' banana taken together, was brought down to 

26.63 acres. He preferred to deviate on these two plots, mainly 

because the rotations practised on these, were already disturbed 

in the preceding year. 

The other cultivators reporting such deviations were also 

faced with similar situations and were required to deviate from 

one cash-crop to another. Thus, two of these other cultivators 

were required to deviate from groundnut to cotton, and one each 

from cotton to groundnut and from banana to cotton. 

Thus, in the case of some cultivators, the accepted rota­

tion-plan itself was responsible for deviations in both the dry 

and the irrigated villages. In the dry Villages, the culti­

vators largely resorted to deviations on the inferior type of 

land. In the irrigated villages, on the other hand, they mostly 

deviated on the dry land. They did not prefer to disturb the 

rotations on the irrigated land, as far as possible. The general 

tendency observed in all the villages was to attain the usual 

level of maximum income from the land with minimum disturbance. 

6.2.4. Deviations Necessitated Because 
of Preference for a Crop 

Some of the cultivators accept rotations with reservations, 

in the form of giving a preference in area allotment to one of 

the crops included in it. They-try to allot more area every year 

to the preferred crop, over other crops included in the accepted 



416 

rotation. This Causes deviations in the form of cross-cropping 

and the interplay of the other unaccepted rotations. This mainly 

happens with the small and'the medium cultivators who have 

limited land-holdings of one or two fragments, and who divide it 

into several plots to grow different crops. The preferential 

treatment given to one of the crops in the rotation causes 

unequal division of the fragment every year. The size of plots 

cannot be kept eqaal and the same every year. It has to be 

changed from year ,to year, in order to make provision for the 

larger area to the preferred crop and to keep on the rotation 

cycle. The accepted rotation, thougB practised every year, never 

covers the entire area of the fragment. On some portion of it, 

deviations become inevitable. 

Such deviations were reported in the dry villages only. In 

the irrigated villages, DO cultivator reported this type of 

deviations. Even in the dry villages, only seven cultivat~rs--
. -

three in Khirode (Case Studies K 5, K l~ and K 18); and four in 

Vivare (Case Studies V 7, V 12, V 13 and V 19)--reported such 

deviations. In Table 6.5 is shown the deviated area of these 

cultivators in each of the four years. It may be seen that in 

both the villages the area deviated was small and formed a very 

low proportion of the total deviated area. In the following, 

this type of deviations are illustrated by referring to one of 

the cases. 
A good example of such deviations is provided in Case Study 

K 14. This cultivator had a land-holding of only one fragment, 

measuring 6.63 acres. He divided this fragment into three plots 
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Table 6.5 : Deviations Caused by Preferential Treatment Given to a Crop in the Rotation-plans of the Cultivators in the Dry Villages (1960-61 to 196)-64) 

Village 

Khirode 

- - - - - - - - - -
1960-61 

--------------------------------.-
No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

2 

1 

1 

0.)0 Groundnut Jowar 

0.~5 Jowar Groundnut 

1.00 Jowar Cotton 

- - - - 0. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -1961-62 
.--------------------------------.-
No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

- - - - - - - - - - - - - - - - - - - -
1 

1 

0.70 Jowar 

1.00 Jowar 

Groundnut 

Cotton 

1962-6.3 
.------------------------------._-
No.of Area 
plots ia 

acres 

Crop 
due 

Crop 
taken 

1963-64 
------------------------------------No. of Area Crop Crop 
plots in due taken 

acres 

- - -- - - - - - - - - - - - - - - - - - - -
.3 

1 

1.00 Jowar 

1.00 Jowar 

-
Groundnut 

Cotton 

-
) 

2 

1.72 Jowar 

0.65 Jowar 

- - - - - - - - - - - -

Cotton 

Groundnut 

------- - - - - - - - - - - -- - - - - - - - - - - - - - -- - - - - -- - - - - - -
Total 
.-----

Vivare 

Total 

- - -

1 

1 

- - -
2 

1.75 
- - - - - - - - - - -

2.00 Jowar 

0.)0 Jowar 

-
- - - -

Cotton 

Groundnut 

- - - - - -- - - - - - -

- - - - - - -- - - - - -

2 

2 

2 

1 

1 

6 

4 2.00 
---.-. ---------------

0.48 Jowar Groundnut 

0.90 Groundnut Cotton 

0.1) Cotton Groundnut 

2.00 Jowar Cotton 

------ ----

- - - -- - - - - -

1 

3 

1 

2 

1 

1 

9 

0.72 Groundnut Cotton 

2.55· Jowar 

0.13 Cotton 

0 • .37 Jowar 

0.05 Wheat 

0.75 Jowar 

--------
4.57 

--------

Cotton 

Jowar 

Groundnut 

Jowar 

Wheat 

------ -

- - - - - - -

5 

2 

2 

1 

2 

1 

1 

9 

2.37 
- - -

0.90 Cotton Jowar 

0.90 Groundnut Jowar 

1.00 Cotton Wheat 

0 • .37 Jowar Groundnut 

0.75 Wheat 

2.00 Jowar 

Cotton 

Cotton 

- - - - - -------- - - -

- - - - - .--- .- - - -
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every year, to grow three different crops--jowar, grOUndnut and 

cotton--according to the accepted three-year rotatioll:,of G-C-J. 

Of the three crops included in the rotation he had a clear 

preference for groundnut. He maintained that "groundnu't is a 

less risky crop and offers a steadier flow of income from 'the 

land." Cotton he did not prefer much, firstly, "because it is 

relatively Blore risky than groundnut; and secondly, it requires 

manure, the supply of which is limited in my case." He, there-
-

fore, preferred 'to devote more of his land to groundnut every 

year. The crops grown and the area devoted to each of them in 

the four years, were as follows: 

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

- - - - - - - - - - - -- - - - - --- - - -.-
• . , 

Groundnut 3.20 Cotton 2.00 dowar 2.20 Groundnut 2.63 

Cotton 1.70 dowar 2.00 Groundnu't 3.00 Cotton 2.00 

Jowar 1.73 Groundnut 2.63 Cotton 1.43 Jowar 2.00 

- - - -- - - - - - - - - - - - - - - - - - - - - - - - - -
The area devoted to groundnut was larger than that of the 

other two crops in all the four years. According to the accepted 

rotation, the area under jowar in 1960-61 (1.73 acres) was the 

only area due for groundnut in the following year. But in 

1961-62, he devoted 2.63 acres to groundnut, 0.90 acre more than 

what was due to it according to the rotation. The area of 0.90 

acre was taken from jowar which was due on it according 'to the 

rotation. On this area of 0.90 acre, therefore, there occurred 

a deviation from the accepted rotation. Similarly, the whole 

area under groundnut in 1960-61 was due for cottQn in the next 
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year. But in 1961-62 he took cotton on 2.00 acres only. The 

remaining area (1.20 acres) was put to jowar, thus, causing a 

deviation from the rotation. Similar were the deviations in the 

remaining two years as well. These will be more clear from the 

following table wherein his fragment of land is divided into 

several plots according to the sequence of crops followed on. them 

in the four-year period. 

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

Groundnut 3.20 Cotton 2.00 Jowar 2.00 Groundnut i.oo . 
Jowar 1.20 Jowar 0.20 Groundnut 0.20 

Groundnut 1.00 Groundnut 0.43 

Cotton 0.57 

Cotton 1.70 Jowar 0.80 Groundnut 0.80 Cotton 0.$0 

Groundnut 0.90 Groundnut 0.90 Cotton 0.63 

Jowar 0.27 

Jowar 1.73 Groundnut 1.73 Groundnut 0.30 Jowar 0.30 

Cotton 1.43 Jowar 1.43 

------------- - - -- - - - - - - - - - - - -
It can be seen that the accepted rotation of G-C-J, was 

followed on about 4.2) acres of the land-holding. The remaining 

area of 2.40 acres was subjected to deviations, both of cross­

cropping and the interplay of other unaccepted rotations. 

The cases of the other cultivators in Khirode and Vivare 

were similar. All the deviations reported by them during the 

four years were caused by the preferential treatment given to 

one of the crops included in the accepted rotations. 
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In the case of some cultivators the preferential treatment 

given to one crop may lead to continuous cropping of it on some 

portion of the land-holding. This happened in the case of two 

cultivators, one each in Khirode and Vivare (Case Studies K 5 and 

V 13). The case of the cultivator in Khirode may serve as a 

good illustration of this type. He bad a land-holding of two 
," 

fragments. Both the fragments suffered from locational dis­

advantages, because of which he was required to accept the C-J 

rotation on them. He could not grow groundnut on both of them 

an~ hence had to give a marked preference to cotton--the only 

cash-crop which he could grow. He divided his larger_fragment 

of 2.53 a~res into two plots every year. But the division was 

not the lame every year as he devoted larger area to cotton. 

The crops grown on this fragment and the area devoted to each of 

them in the four years were as follows: 

- - - - - - - -- - --- - - - - --
1960-61 1962-63 1963-64 

Cotton 

Jowar 

year. 

------
Jowar 

1.13 Cotton 

- - --

0.40 

2.13 

Cotton 

Jowar 

- - - - - - - - - -
1.40 

1.13 

Jowar 

Cotton 

- -- - -

0.40 

2.13 

- - --
The area put under cotton was larger than jowar in every 

According to the accepted rotation the area under jowar 

in 1960-61 (1.13 acres) was the only area due for cotton in the 

following year. But he devoted 2.13 acres to cotton in 1961-62, 

thus deviating on the area of 1.00 acre. He took cotton on this 

area, instead of jowar which was due on it according to the 

accepted rotation. The cotton crop thus got repeated on this 
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area. The same was the case in other years as well. As a 

result, cotton got repeated on an area of 1.00 acre in 'all the 

four years. This may be explained by dividing the fragment into 

'plots accordi~g to the sequence of crops followed on them. 

- - - - - - - - - - - - - --- -1960-61 - - - - - - - - -- - - - - -1961-62 1962-63 1963-64 - - - - - - - - - - - - - - - - - - - - -- - - - -
Cotton 0.40 Jowar 0.40 Cotton 0.40 Jowar 0.40 
Cotton 1.00 Cotton 1.00 Cotton 1.00 Cotton 1.00 

, Jowar 1;.13 Cotton 1.13 'Jowar 1.13 Cotton 1.13 

- - - - - - - - - - - - - - - - - - - - - - - - -
It can be seen that on the area of one acre, cotton was 

repeated throughout the period of four years. On the remaining 

area of the fragment (1.53 acres), however, the accepted rota­

tion was followed in all the four years. 

The case of the cultivator in Vivare (Case Study V 13).. ' 

was more or less similar. In his case also, cotton wascon:tl­

nuously repeated on about 2.00 acres of his land and groundnut 

on about 0.30 acre. 

Thus, a preferential treatment given to one of the crops 

in the rotation leads to deviations and/or continuous cropping, 

of it on some portion of the area. However, the cultivators 

reporting such cases were a few in both the dry villages. The 

area deviated because of such crop-rotations was also compara­

tively very small in both the villages. In the irrigated 

villages no cultivator reported such type of deviations. 

Summary 

The cultivators are required to decide upon the rotation-



422 

plan and its implementation into annaal cropping. Once the 

rotation·plan is determined, they adhere to it, to the extent 

possible, in the year to year cropping. In some years, however., 

situations so arise that the cllitivators cannot adhere to the 

cropping in the accepted rotation-plans and are required'to 

deviate. In some cases the accepted rotation-plans themselves 

develop such situations and cause deviations. The rotation-

. plans necessitate deviations in two ways: (a) by developing an . 

area imbalance between·food and cash-crops or between different 

food-crops and different cash-crops; and (b) by giving a 

preference in area allotment to one of the crops included in the 

accepted crop-rotations. Of the two, the first kind of devia­

tions were more common and claimed a large proportion of the 

total deviated area in the dryas well as the irrigated villages. 
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CHAPTER VII 

THE ,CULTIVATORS AND DEVIATIONS 

The deviations resulting from the rotat.ion-plans of 'the" 

.cllltivators are discussed in the preceding chapter. Those 

'deviations are essentially corrective measures undertaken to 

set right the area imbalances developed because of the rotations 

themselves or to meet the area requirement under a preferred 

crop. Those deviations, thus, are inherent in the rotation-plans 

themselves. In the present chapter we deal with the deviations 

caused by the other factors, external to the rotation-programmes. 

,These deviations also are corrective measures, but these 'are not 

so much related to the rotation-plans as such. These are 

undertaken to make the necessary adjustments in the annual'· 

cropping, in order to overcome the peculiar circumstances and 

situations, arising in a given year, because of the external 

factors. 

The external factors causing such deviations may b~ broadly 

classified into five groups: (l) climatic changes--mainl1 

,'rainfall; (2) changes in resource position--land, manure and 

water suppiy etc.; (J) changes in requirements such as £.ood, 

fodder and cash; (4) changes in prices; and (5) others:. 

(1) In a particular,year, the rainfall may ~e excessive 

or scanty, particularly in the sowing season, and ma~ ~orce the .. 
cultivators to adjust their annual cropping accordingly. In 
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such conditions, it does not remain feasible for the cultivators 

to ~ollow the usual cropping of the rotation-plans .and to attain 

the normal level of income through it. They are required to 

deviate in order to grow the crops more suited to the peculiar 

rainfall conditions of the year. It is the only alternative 

left for them to minimise the losses, which they may otherwise 

suffer. In such conditions, therefore, the cultivators behave 

in a pecQliar way. They try to maximise their income by minimis­

ing the losses. 

(2) The resource position of the cultivators may change 

in certain years. The land resource, for example, changes 

because of leasing-in and leasing-out and/or purchase and sale 

of land. The total area of land-holding increases because of 

leasing-in and purchase of land. The increase brought aboQt by 

the purchases of land is of permanent nature and hence may 

affect the rotation-plan itself which have to be re-casted. The 

increase in land area due to leasing-in has to be differentiated 

on the basis of terms of lease. If the land is leased-in on 

long-term basis, it will have almost an identical effect like 

the purchases of land. On the other hand, if the land is leased­

in for a short-term, of an year or two, the increase in total 

area will be temporary and it may Dot affect the rotation-plans 

a8 such. Nevertheless, it will cause deViations, which the 

cultivators will be required to resort to attain the maximum 

income on a level, higher than the previous. 

Similar is the case when the total area of land-hQlding 

decreases as a result of leasing-out or sale of land. If the 
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land is sold or leased-out on long-term basis, it will cause 

changes in the rotation-programme itself; and if it is leased­

out for a short-term, it will cause deviations required to make 

the adjustments in the annual cropping, so as to attain the 

maximum income on the level lower than the previous. The changes 

in the rotation-plans that may occur because of sale and 

purchase an~ leasing-in and leasing-out of landfor the long­

term, are not dealt with here, as the present data pertain to a 

short period of four years. 

The changes in the other resources such as manure and 

water supply etc. are likely to be of temporary nature, and 

cause deviations, only in the annual cropping. 

(3) The cultivators' requirements, particularly of cash, 

may change in certain years. They may require more cash-ineome 

in a particular year to meet some extra needs, such as marriage 

expenses, repayment of loans, medical expenses etc. In such 

circumstances they do deviate from their usual rotation­

programmes, to put larger areas under cash-crops. The require­

ments of food and fodder, however, do not change much in the 

short term period, and hence the deviations reported on account 

of these are rare. 

(4) The prices of different crops may fluctuate in 

certain years and affect the cropping of some cultivators. If 

the rise in price of a crop is considerable in a certain year, 

it may induce some of the cultivators to devote larger area to 

that particular crop, by deviating from the usual rotation­

programmes. Such deviations, however, are rare 90th in the dry 
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~d the irrigated villages. 

(5) The last group consisting of other factors which can­

not be covered in any of the above headings. It mainly includes 

the deviations caused by interactions of deviations, and other 

stray factors. 

7.1. Area Deviated by the External Factors 

The total area deviated by the external factors in each 

year, at.the dry and the irrigated villages is given in Table 

7.1. The proportions of such areas to the total deviated areas 

are also shown in the same Table. It can be seen from the Table~ 

that in the first three years, 1960-61 to 1962-63, the area 

deviated by the external factors was comparatively small and 

formed a low proportion to the total deviated area. In 1963-6~, 

however, the total area deviated by the external factors was 

considerably large in all the four yillages. In this year, the 

total deviated area was large mainly because of the deviations 

caused by the external factors. Thus, in the three villages-­

Khirode~ Waghode and Rozode--the proportion of such areas to the 

total deviated areas was more than 90 per cent. In Vivare alone, 

it was relatively low--about 79.32 per cent of the total 

deviated area. 

In the following sections we take each of the external 

factors separately and discuss in detail the deviations caused 

by them. 

7.2. Deviations Caused by the Climatic Factors 

-The climatic factors include three factors--temperature, 

humidity and rainfall. Of these, the first two are of less 



Table 7.1 : Total Deviated Area and the Area Deviated due to External Factors in the Dry and the 
Irrigated Vill~ges (1960-61 to 1963-64) (Area in Aores) : 

. - - - - - - -- - - - - -- - - - - - - - - - - ---.------- - - - ... ' - -
Village 

1960-61 1961-62 
------------------Total 
devi­
ated 
area 

(1) 

Area Pro­
devi- por­
ated tion 
due of 2 
to to 1 
exter-
nal 
fac-
tors 
(2) (3) 

------------------Total 
devi­
ated 
area 

(1) 

Area Pro­
devi- por­
ated tion 
due of 2 
to to 1 
exter-
nal 
fao-
tors 
(2) (3) 

1962-63 
-----------------. Total 
devi­
ated 
area 

(I) 

Area Pro­
devi- por­
ated tion 
due of 2 
to to 1 
exter-
nal 
fac-
tors 
(2) 

1963-64 
------------------. Total 
devi­
ated 
area 

(1) 

Area 
devi­
ated 
due 
to 
exter­
nal 
fao­
tors 
(2) 

Pro­
por­
tion 
of 2 
to l' 

(3 ) -- - - - - - -- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - --
Dry 
villages: 

Khirode 

Vivare 

Irrigated 
villages: 

Waghode 

Rozode 

6.66 ·3.41 51.20 16.97 9.76 57.51 14.98 10.18 67.96 

9.86 7.56 76.68 24.81 21.30 85.85 27.79 ,15.09 54.30 

52.10 46.95 90.12 

64.42 51.10 7~.32 

, 
• 

2$.80 18.69 64.90 54.79 34.15 62.33 4$.22 28.19 58.46 74.48 73.60 98.e2 

4.41 4.U 100.00 33.97 15.90 46.80 26.26 21.71 82.67 31.13 29.88 95.9$ 

: 
- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - . ., - - - - - - - - - - - - - - --
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importance as these do not change much from year to year and do . 

not affect the decisions of cropping as such. These two factors, 

therefore, are not dealt with here. The third factor, (rainfall), 

however, is of vital importance for cropping, particularly in 

the dry areas. The vagaries of monsoon and its effects on cropp­

ing. are widely known. The rainfall condition during the sowing 

season in particular, is of much importance as it affects the 

fina! choice of the crops to be grown. At times, the cultivators 

are required to deviate from their rotation-plans and grow other 

crops suited to the rainfall conditions of the year. This 

happens all the more with the two cash-crops--cotton and 

groundnut--which have to be sown earlier,at the beginning of 

the monsoon season only, to get better yield. 

The cultivators reported that cotton when sown in the 

period of tMrug t constellation i.e. between 7th and 22nd June, 

gives comparatively higher yield. If it is sown later in the 

tAradrat and tPunarvasu t constellations i.e. during the period 

between 2)rd June and 15th July, it gives relatively low yield. 

It is pointed out that flowering of the late sown crop occurs in 

the period of tHasta t and 'Chitra' constellations i.e. in . . 
October and November, and is largely damaged by the heavy rains 

generally received during that period. This affects the yield 

of the crop much adversely. The experiments carried out at the 

different Research Stations in the Maharashtra State, to 

determine the Qptimum date for sowing cotton have also revealed 

that "early sowing of the crop, usually increases the yield 
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and sowing later than the normal season, reduces it.nl It is 

reported that nearly sowing has often been found to improve 

the quality of-the produce also. n2 In the Case of groundnut 

also the cultivators regarded early sowing more beneficial. If 

groundnut is sown in the 'Aradra' constellation i.e. at the end 

of June, it gives better yield. As regards groundnut, Sheshadri 

states that nfrom the experience of growers in most of the 

States, it is found that sowing of the rain-fed groundnut, when 

done early in the season, is most conducive for proper growth 

and yield.n 3 The case of jowar is rather different from 

these two cash-crops. It can be sown as late as the end of 

tPunarvasut constellation, i.e. the end of July. The order of 

sowing followed by the cultivators, therefore, is, first, 

cotton; second, groundnut; and third, jowar. In many of the 

cases, the cultivators are found to deviate from cotton. or 

groundnut to-jowar when the rains are not adequate during the 

early period of the sowing season. Banana, even though irrigated 

is also planted in the early period of the sowing season. 

The rainfall was fairly normal in the first three years 

(1960-61 to 1962-63) of the four-year period covered by the 

study. In the last year (196)-64), however, it was far below 

normal (see Table 7.2). In this year, it was also inadequately 

distributed in the season. This can be seen from Table 7.) 

1 Dastur, R. H., Ope cit., p. 109. 

2 Ibid, p. 109. -
3 Seshadri, C.R., Ope cit., p. 135. 



Table 7.2 : Rainfall Received in the Raver Taluka during the Four Years (1960-61 to 196)-64) (in mms.) 

- - - - - - -- -- - - - - ------ - - --- - - .- - - - - - - - - - - - - - - - - - - - - - - -

Month 

1960-61 1961-62 1962-6) 1963-64 
_.------.----------- -------------.------ -------------------- -------------------. No.of Total Normal No.of Total Normal No.of Total Normal No.of Total Normal 
rainy rain- rain- rainy rain .. ' rain- rainy rain- rain- rainy rain- rain-
days fall fall days fall fall days fall fall days tall tall - - - - - - - - - - -- - - - - -- - - - - - - - - - - --- - ----- - - - - --- - -- - - - -

June 

July 

August 

September 

October 

November 

December 

January 

February 

March 

April 

May 

12 

7 

11 

8 

5 .. 

-
-
-
-

192.4 142.0 

181.4 194.1 

166.8 137.4 

120.0 150.1 

80.2 38.6 

.. 23.0 

- 8.9 

0.6 10.7 

- 5.3 

.. 3.3 

-
- 12.2 

$ 

14 

11 

13 

4 

-
-
-
-

94 • .3 142.0 

237.3 194.1 

87.6 137.4 

188.G 150.1 

160.0 38.6 

- 23.0 

3.8 8.9 

-.. 
--
1.0 12.2 

1 

13 

10 

1.3 

.3 

2 

2 

1 

1 

7.0 142.0 

181.4 194.1 

152.8 1.37.4 

263.2 150.1 

- 38.6 

40.0 23.0 

52.0 8.9 

.. 10.7 

10.5 5.3 

43.0 3.3 

.. 
10.0 12.2 

6 
g 

14 

5 

3 

2 

.. 

1 

-
-

79.0 142.0 

142.5 194.1 

154.7 137.4 

60.4 150.1 
• 

58.0 38.6 

43.0 23.p 

.. 8.9' .. ' 
. 

10.7 

5 • .3 

23.0 3 • .3 

.. 2.~ 

2.0 12.2 

- -- - - - - - - ----- - - - -- -- - - - - - - - - - - - -- - - - - - - - - - - - - - -
Total 43 ,741.4 727.9 50 772.0 727.9 46 39 

- - - - - - - - - - - - - - - - - .- - - - - - - - - - - - - - - - - - - - - - - - -- - -- - - - -



Table 7.) I Daily Rainfall Received in the Raver Taluka During 1963-64 (in mms.) 

- - - -- -- ------
Month 

Date - - - -- -June July Aug. Sept. Oct. Nov. -Dec. Jan. Feb. Mar. Apr. May - -- - -- ~.;.-. -
1 - 1.2 0.5 - - - - - - -2 - -3 -4 2.0 - - 10.4 -
i 26.0 - 3.3 0.5 - -4.0 g.5 23,5 
7 21.0 14.0 4.0 - -8 - 9.0 g.5 -9 5.0 2.2 - - - -10 :h5 5.7 1.0 - - -11 1.5 1.3 7.7 - -12 - 1.5 12.0 - -13 - - - 12.0 -14 - - - - - - -15 - g.O 5.5 40.0 - - -16 - - - 6.0 - - - 2.0 

17 46.0 - - - -18 - 1.8 15.0 -19 - -20 -21 0.2 2.5 '!" 

22 - - - 4.0 
23 - - - - -24 - - 2.5 - - -25 - 7.0 - -26 3.0 - 39.0 - -27 4.5 27.0 9.0 - - - -28 4.0 35.0 18.5 - -29 16.0 44.0 0.3 - 22.0 
,30 

9.0 1.0 31 - -- -- - -- - -- - -- - --
Total 79.0 142.5 154.7 60.4 58.0 43.0 - - - 23.0 2.0 rainfall 
- - - -- ------------- - - -- - -- - -- - -- ~ 

w ,..... 
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wh~rein the daily rainfall for the year is presented. The 

T~ble evidently reveals that the monsoon was much feable and 

weak in the beginning i.e. in June and July, and gathered some 

strength only in the month of August •. As a result, there was 

inadequate rainfall, particularly in the sowing period. In 

June it rained only in the first and the last week, leaving a 

wide dry spell of twenty days in between. The rains received 

in these ~wo weeks were also meagre--53 and 21 mms. in the first 

and the last week respectively. In the month of July also the 

condition was not much different, though the rains were slightly 

better. The real monsoon appeared to have started from the 

middle of the first week of August when the rains gathered 

strength and were almost continuous. The inadequate rainfall 

in the sowing season of the year affected cropping of all the 

cultivators to a large extent. Many of the cultivators, parti­

cularly in Vivare, were required to re-sow their lands. 

The cultiVators are general~y hesitant to undertake re-. 

sowing as it involves additional cost, and the loss in the 

ultimate yield because of delay. They undertake it, only as a 

last resort when the crops sown have totally failed. The 

insufficient rainfall, particularly in the sowing season affects 

all the crops, but its severity may differ according to the 

type of soil and the situation of plots. If the land is of, 
, 

lighter soil, the crops taken on it may be severely hit and may 

wither away in a short period as the moisture retention in such 

soil is very low. The condition of the crops will not be so bad 

on the medium-black soil, which can retain moisture for a fairly 
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l~~g period. In the case of the deep-black soil, the condition 

Will be comparatively better. Th e crops taken on it will not 

be much affected for a long period' h as t e moisture retentive 

capacity of such soil is quite high. The condition of crops 

may depend on the situation of plots as well. If the plot is 

situated in the low lying area where rain water accumulates, 

the crops grown on it may not be severely hit. The opposite' 

will be the case on the plots situated on sloping lands. Thus, 

the condition of crops depends on these three factors--rainfall, 

type of soil and situation of plot. If the condition of the 

crops taken is very bad amounting to their total failure, the 

cUltivators undertake re-sowing. If the crops are not so badly 

affected, they prefer to retain them, hoping that the rains 

may improve later and the crops will ultimately give satis­

factory yield. 

The insufficient rainfall during the sowing season of 

1963-64 affected all the dry crops, but not very severely,. 

particularly in Khirode, Waghode and Rozode. The condition of 

crops in these villages was not so bad as to necessitate the 

cultivators to re-sow a major portion of their lands. Some of 

the cultivators, however, were required to re-sow some portion 

of their land-holdings, but such area formed a minor proportion. 

In Khirode, ten cultivators had to re-sow, the total area re­

sown being only 29.02 acres or about 11.1 per cent of the total 

land (see Table 7.4). It was reported by the cultivators that . 
.the crops in this village particularly, were 

because of its peculiar situation. As it is 

not much affected 

situated at the 



Table 7.4 : Total Area under Second and Third Turns of Sowing Undertaken by the Cultivators 
in the Dry and the Irrigated Villages in 1963-64 (Area in Acres) ... -:: .. ::. 

- - - - - - --- - - - - ---- ---- - - -------- -- - -- - -- - - - - -- - -

Village 

- - - - - ----
Dry villages : 

Khirode 

Vivere 

Irrigated villages: 

Waghode 

Rozode 

Total 
Total area 
area sown 

in 
1963-64 

Turns of sowings 
------------------------------------------------------Second sowing 
-.---------------------No. of 
plots 

Area Propor­
tion 
to the 
total 
sown 
area 

Third sowing 
----------------------.----No. of Area 
plots 

Propor­
tion 
to the 
total 
sown 
area 

- - - - -- -- - - - - - - -- - - - - - --- - - - - - - - - -- -. 

354.24 

247.95 

263.46 

231.55 

274.03 

216.75 

14 

113 

32 

38 

29.02 

161.23 

65.19 

65.99 

23.79 

)0.45 

- • -
16 19.42 

1 1.88 0.69 

2 0.65 0.)0 

- - - - - - - - - -- - -- - - -- - - - - - -- - - - -- - - -- - - - - - - - - - - - -



435 

foots of the Satp'uda hills it received relatively better rains 

and hence the cultivators could retain the initially sown crops 

on the major portion of their lands. 1m the Case of the irri­

gated villages also the conditions were not that precarious for 

the obvious reason. Some of the dry crops were severely affected 

and the CUltivators had to repeat sOwings, but such area was 

comparatively small in both the villages. In Waghode, thirteen 

cultivators were required to re-sow about 65 acres of land, its 

proportion to the total sown land in the year being 2).79 per 

cent. In Rozode, eighteen cultivators had to re-sow nearabout 

the ·same area (65.99 acres), but its proportion to the total 

sown land in the year was slightly high (30.45 per cent). In all 

these three villages, the crops had naturally failed more on the 

light and the medium-black land than on the deep-black land. In 

these villages, therefore, a large proportion of the total re­

sown land was of medium-black soil, which had relatively low 

capacity to retain moisture. (See Table 7.5.) The deep-black 

soil which had a high retentive capacity was proportionately 

very small--14 per cent in Waghode and 4.0 per cent in Rozode. 

In Vivare, the situation was totally different. The 

initially sown crops in this Village were severely hit by the 

inadequate rains in the sowing period and almost all the culti­

vators (27 out of 30) were required to re-sow a major propor­

tion of their lands. The total re-sown area was as high as 

lalw2) acres or about 69.6) per cent of the total. It is 

reported that the initial sowing on this area had completely 

failed. These cultivators had sown their lands, probably in 
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the tirst week of J. h 
une. w· en there were some rains for four 

continuous days. They had undertaken SOwing, hoping that the 

rains would continue in the period ef 'Mrag' and 'Aradra' con­

stellations. But it did not happen. There were no rains till 

the end of June. Because of insufficient rains, the seeds sown 

either did not germinate properly and the crops came up in a 

very scattered way, or the crop came up well but withered away 

in its early stage during the dry spell of about twenty days. 

As there was no sufficient moisture almost all the crops failed, 

irrespective of the soil type. The cultivators, therefore, had 

to re-sow these lands. In the total re-sown area, the propor­

tion of deep-black land was quite high, 72.)6 per cent (see 

Table 7.5), chiefly because the deep-black land was predominant 

in the village. 

Some of the cultivators had to re-sow their land for the 

third time even. Such cases, however, were limited and the area 

reported was also comparatively small (see Table 7.6). In 

Vivare, nine cultivators had to sow for the third time on 19.42 

acres of land. In Rozode and Waghode, one cultivator each, had 

to sow for the third time, about 0.65 and 1.88 acrels of land 

respectively. 

In Tables 7~5 and 7.6 is given the area re~sown for the 

second and third time, according to the different types of soil 

and the crops sown on these. It can be seen from these Tables 

that a large proportion of medium-black land was re-sown in 

Khirode, Waghode and Rozode. In Vivare, the deep-black land was 

proportionately high in the total re-sown area. As regards 
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Table 7.5 : Type of Soil and the Crops Sown at the Second Turn 
of Sowing Undertaken by the Cultivators in the Dry 
and the Irrigated Villages in 1963-64 . 
(Area in Acres) 

- - - - - - - - - - - .' - - - - - - - - - - - - - - - - - -
Dry villages Irrigated villages 
---------------- .-----------------
Khirode Vivare Waghode Rozode - - - - - - - - - - - - - -- - - - - --- - - - - - -- - - - -

Light Soil 

Jowar 

Groundnut 

Cotton 

- - - - - - - - -
Total area 

- - - - - - - - - - -
Medium-black S011 

Jowar 

Groundnut 

Cotton 

Wheat 

-
-

2.80 

- - -
2.80 

- - -

17.49 

5.33 

.3 .40 

8.09 

0.75 

- - -S.84 - - -- -

17.77 

2.66 

1.3.26 

2.0.3 

20.01 

- 2.00 

2.93 

- - - - - - - - - -
2.93 . 22.01 

- - - - - - - - - - - -

26.39 26.64 

9.18 

26.77 3.33 

2.18 

- - - - :. - - - - - - - - - - - - - - 41.3.3 --------- 26.22 .35.72 53.16 - - - - - - - - -Total area - - - - - - - - -- - -- - - - -- -
Deep-black Soil 

Jowar 

Cotton 

Wheat 

-- - - - - - - -
Total area - - - - - - - - -

- - ----
----.-

Total re-sown area 29.02 

- - - - - - - - - -- - - - -

34.48 2.10 0.65 

66.28 7.00 1.00 

15.91 1.00 

- - - - - -- - - - - - - - - - -
116.67 

- - - - - - - - - - - - -- - - -
161.23 65.19 

- - - - - - - - - - - - -- -



Table 7.6 : Type of Soil and the Crops Sown at the Third Turn of Sowing Undertaken by the 
Cultivators in the Dry and the Irrigated Villages in 1963-64 (Area in Acres) 

- - - - -- - - - - - - - - - - -- - - .- - - - - - - - - - - - - - - - - - - - - - - -
Medium-black soil Deep-black soil 

Village --.-----------------.------- -----.--------------------.-Jowar Cotton Wheat Total Jowar Cotton Wheat Total 
area area 

Total 
re-sown 
area 

- - -- - - -- --- - --- - - - - -- - - - - - - - - - - - - - - - - - --
Dry village : 

Vivare 2.4.3 1.00 1 • .30 4.7.3 

Irrigated villages: 

Waghode - 1.88 

Rozode - -

2.1.3 7.86 

- -
0.65 -

- -
- 0.65 

19.42 

1.88 

0.65 

- -- - - - - - -- --- - - - ---- - - - - - - - - --- - -. - - - - -- - -- -- -- -



crops, it may be seen that jowar was taken to a large extent in 

Khirode and Rozode and jowar and cotton in Vivare and Waghode. 

It was observed from the data that in majority of the cases, the 

initially sown crops were themselves repeated in the second and 

the third-sowing. This was more true particularly in the case 

of the crops like jowar and cotton of which the cost of sowing 

was not high. The cases reporting repetition of groundnut in 

the later sowings were rare as its cost of sowing was consi­

~erably high. Thus, in Vivare, where the re-sown land was the 

highest of all, the same crop was repeated on 122.67 acres or 

on about 76 per cent of the total land re-sown for the second 

and third time. On a major portion of this area jowar and 

cotton were repeated. In this village, the area on which the 

initial crop was not repeated was only 38.56 acres or about 23.9 

per cent of the total re-sown area. Similar was the case in 

both the irrigated villages. In Rozode, the cultivators did not 

repeat the same crop only on 9.1 acres out of the total re-sown 

area of 65.99 acres. In Waghode, such area was far less--2.50 

acres out of 65.19 acres of re-sown land. In Khirode, however, 

the same crop was not repeated on a comparatively larger portion­

of the re-sown land--17.04 acres out of 29.02 acres re-sown. 

The areas where the initially sown crop was not repeated 

may be classified according to the subsequ~nt sowings. By not 

repeating the initial crop in the second and the third sowing, 

the cultivators may take three types of possible shifts: 

(1) Deviated in the initial sowing, but returned to the 

rotations in the second or the third sowing; 



440 

(2) Not deviated in the initial sowing but deviated later 
in the second or the third sowing; and 

(3) Deviated in the initial sawing and continued to deviate 

in the later sowings as well, by taking a different crop. The 

areas where the same crop was not repeated are distributed in 

these three types of shifts as follows: 

- - -
Village 

- - - - -
Khirode 

ViYare 

Waghode 

Rozode 

- - - - .' - - - - - - -
Area in acres under 

------------------------------12 3 - - - - - - -- - - - - - - -

0.65 

7.63 

12.09 

-
1.00 

5.20 

-
- - - - - - - - --- - - - - - - - - - - - -

-------
Total area 
in acres 

- - - - - - -

The areas included in the last two types of shifts, 

constituted the area under deviations caused by the inadequate 

rainfall. In addition to this there was some more area where 

the cultivators anticipating the unfavourable rainfall condi­

tions, had deviated in the first sowing itself. Such area was 

5.85 acres in Khirode; 12.37 acres in V!vare; 9.06 acres in 

Waghode; and 4.10 acres in Rozode. Thus, the total area 

deviated on account of insufficient rainfall was 14.48 acres 

in Khirode; 27.78 acres in Vivare; 9.06 acres in Waghode; and 

12.46 acres in Rozode. The details about this area in each 

village are presented in Tables 7.7 and 7.8. 

The cultivators, who deviated because of the inadequate 

rainfall might be broadly classified into two groups: (1) those 



Table 7.7 I Deviations Caused by the Raintall in the Dry Villages in 1960-61 and 1963-6~ 

- -- - - --- -- - --- - -- - - - - - - - - - --- - -- - - -- - - - - -
Khirode Vi vare 

-----.------------------------- -------.-------.-------------------------------------------.--
1963-6~ 1960-61 196J-6~ 

----.-------------------------- -------------------------- ---.-----------------------------No.of Area 
plots in 

acres 

Crop 
due 

- - - - -- --- - -

Crop No.of Area Crop Crop No.of Area 
taken plata in due taken plots in 

acres acres 

Crop 
due 

Crop 
taken 

- -- - -- - -- - - -- - - - - - - - -- - - -- - - - - - - -
~ 

1 

1 

1 

9.4g Groundnut Jower 1 1.50 Jowar Wheat 5 

2 

4.71 Cotton 

4.1g Cotton 

3.28 Cotton 

Jolter 

.. 

.. 

7 

1.60 Cotton 

2.40 Cotton 

1.00 Jower 

-

Jower 

Wheat 

Wheat 

-
-

--------. 
.. 1 

- - --- -
- .. 
- - -

.3 
1 

7 

2 

1 

Wheat 

Groundnut 

1.30 Groundnut Jower 

8.98 Jower Wheat 

3.33 Jower Cotton 

2.00 Wheat Jower 

- - - -- - -- - - - - - - - .-------
1.50 - 21 27.78 .. 

- - - - -- -- - - -- - - - - --
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Table 7.8 

- -. - - -W;ghOde- - - - - - - - -- - - - - - - - - - - - - - --Rozode " 

acres 

N~:~f--A;;;------c;~;------c;~;----
Plots in due taken 

acres - - - ... - - - - - - - - - ... - - - - - - - -
4 

1 

1 

7.63 

0.93 

0.50 

Cotton dowar 

Cotton taleat 

Cotton Wheat 

- - - - - ... ... - ... - - - - ... -
9.06 

- - ... ... - ... ... ... - ... ... ... ... ... ... 

5 

1 

:3 

1 

10 

- --
2.95 Cotton dowar 

1.18 Cotton taleat 

7.55 Groundnut Jower 

G.78 Jowar Groundnut 

-- - - -- ... ... ------

...... - ... - ... ... ... ... - ... ... --
who anticipated the unfavourable conditions of rainfall and re­

arranged their cropping on different types of land; and (2) 

those who followed the cropping due as per their rotation-plans 

but suffered a failure and were required to deviate in the later 

sowings. The cultivators in both these groups might differ as 

regards the crops taken in the initial sovings and the period 

for which those were retained. Some of them did not retain 

their initial crops fot' long and took the decision of re-sowing 

earlier. They, therefore, could re-sow even the crops like 

cotton and groundnut. Some retained their initially soWn crops 

for a relatively longer period and took the decision of re-sowing 

a bit late. They could re-sow only the crops like jower. There 

were still others who retained their initi8l crops for a very 

long period and when they decided to re-sow, the sowing season 
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of all th~ kbarif crops had elapsed. They could not re-sow any 

of the crops of the kharif season; and were required to wait 

till the rabi season to grow the rabi crops like wheat, gram etc. 

Thus, the cultivators were required -to shift from the 

early kharif crops to the late kharif or rabi crops, depending 

on the period for which the initial crops were ret~ned. We, 

therefore, find the deviations from cotton to groundnut; from 

groundnut to jowar and from jowar to wheat etc. It was observed 

from the data that in the two dry villages, the deviations from 

cotton to jowar, from groundnut to jowar aDd from cotton to 

wheat, claimed relatively larger areas. In the two irrigated 

villages, on the other hand, the deviations from cotton to jowar 

and from groundnut to jowar were resorted to on a large area. 

In the following, such deviations are illustrated by referring 

to some of the Case Studies. 

A good illustration of the deviations resorted to in . 

antiCipation of the unfavourable conditions of rainfall, was 

provided by one of the cultivators in Vivare (Case Study V 23). 

It is interesting to see from this case, how a cultivator re­

arranges his annual cropping on different types of his land to 

suit the rainfall conditions of the year. In the ease of this 

cultivator, according to his rotation-plan, cotton was due in 

1963-61+, on fol1l' of his plots J having an area of 5.50 acres. Of 

these plots, two each were of deep-black (2.50 and 1.50 acres) 

and of medium-black soil (0.75 acre each). As the rains in the 

sowing season were not adequate, he took cotton on the first 

two plots of deep-black soil only, and deviated to the other 
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crops on the two plots of the medium-black soil. He took jowar 

on one of them and groundnut on the other. On his other two 

plots of deep-black soil (1.18 and 1.17 acres) where jowar and 

wheat 

Thus, 

were due according to the plan, he deviated to cotton. 

he re-arranged his whole cropping in such a way that 

cotton and wheat were sown om the deep-black soil; jowar and . 
groundnut on the medium-black soil; and only jowar on the lighter 

type of soil, and tried to suit his cropping to the rainfall 

conditions in the year. 

Many of the cultivators, however, did not anticipate the 

Ynfavourable conditions of rainfall during the sowing season, 

and went ahead with their normal rotation-plans. They suffered 

failures of the initially sown crops and were required to re-sow 

their land for the second or third time. A goed illustration of 

such deviations can be found in the Case Studies V 6 and V 27. 

Both these cultivators had sown cotton pretty early on two of 

their plots (0.63 and 1.50 acre Is respectively), as it was due 

according to their accepted ro~ation-plans. But because of the 

inadequate rains after sowing, the cotton crop came up in a very 

scattered way and withered away in the dry spell of June. Thus, 

in the case of both these cultivators, the first sowing of 

cotton failed completely and they were required to re-sow their 

lands. As their two plots were of deep-black land, they made 

another attempt to grow cotton by repeating it in the second 

sowing. But it also failed. This time, the crop came up well 

but did not show satisfactory progress in its growth. The 

cultivators retained it till the middle of July, but it did not 
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improve; and finally they were required to remove. it and sow 

their lands for the third time. In the third sowing they had to 

deviate to jowar as it was the only crop which they could sow 

so late. The sowing season of all the other kharif crops had 

elapsed. Thus, after making two attempts to grow the crop due 

as per the rotation-plan, 1#hese cultivators were finally required 

to deviate to jowar, becatise of inadequate rains during the 

sowing season. 

Some of the cultivators retained their crops, sown for 

the first or secQnd sowing for a very long period, hoping that 

those will improve and ul1#imately give sa1#isfactory yield. But 

this did n01# happen, and they had to re-sow their lands. By 

this time, however, the sowing season of all the kharif crops, 

including jowar, had elapsed and they had no other alternative 

but to keep the lands fallow for 1#he kharif season and re-sow 

these only in the rabi season. Many of the deviations from 
, 

cotton 1#0 wheat, groundnut to wheat and jowar to wheat were of 

this natu.re. A good illustration of such deviations is found in 

the Case Study K 12. In the case of this cultivator, cotton was 

due on his plot of 2.40 acres, according to his rotation-plan. 

He had sown it, but the crop Came tip in a scattered way and 

withered away within a fortnight after sowing. He made another 

a1#tempt to grow the same crop on it, by repeating cotton in the 

second sowing. This time the crop came up well but there was 

no satisfactory progress in its growth. It remained stunted. He 

retained the crop till the end of July, hoping that it will 

improve. But it did not show any progress and had to be 



446 

ultimately removed. By.the time he took this decision of remov­

ing it, the sowing season of all the kharif crops had passed out. 

He, therefore, could not re-sow any of the kharif crop, not 

even jowar. He had to keep his land fallow in the kharif season 

and took wheat in the rabi season. He, thus, deviated from 

cotton to wheat, even after making two attempts to grow the crop 

due as per the rotation-plan. 

Thus, the circumstances and the conditions under which 

the cultiVators deviated because of the inadequate rainfall, 

differed from cultivator to cUltivator. The deviations from 

cotton to groundnut or jowar or wheat depended on these circum­

stances and conditions. However, in all these deviations the 

cultivators attempted to minimise their losses by growing the 

crops suited to the rainfall conditions of the year. 

7.3. Deviations Caused by the Changes in Resources 

In this class of factors causing deviations, the changes 

in the resources like land, manure and water supply are included. 

As stated earlier, a change in any of the resources may disturb 

the usual resource position of the cultivators and they may be 

required to deviate to bring about a new balance in their 

resources and to attain the maximum level of income. In the 

following, we treat separately the deviations caused by the 

changes in each of these resources. 

7.3.1. Deviations Caused by the Cha·nges in Land Resource 

A cultivated land-holding of a farmer may change in 

certain years because of leasing-in and leasing-out and/or pur­

chase and sale of land. We first deal with the changes bro~ht 
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about by leasing_in and leasing-out of land and then consider 

those of purchases and sales. Th h e c anges in the land-holding 

. caused by leasing-in and leasing-out of land may be of long or 

short-term nature. If the changes ere of long-term nature, the 

cultivators may re-cast their rotation-plan itself, rather than 

making any adjustments in the annual cropping through deviations. 

On the other hand, if the changes are of short-term nature, they 

may resort to deviations to make the temporary adjustment~ in 

annual cropping without disturbing the rotation-programme. 

Deviations Caused by the Leased-in Land:- In Table 7.9.,. 

are given the number of cultivators reporting leasing-in of 

land and the areas leased-in in each year. The areas leased-in 

for a long and short-term are separately shown. It may be seen 

from the Table that except in Rozode, in all the other villages, 

the area leased-in for a long-term was high in each year. In 

Khirode, eight cultivators had leased-in on long-term basis, 

about 21.52 acres of land. In Vivare, the number of such culti­

vators was five and the land leased-in was about 33.06 acres. 

In Waghode. there were only three such cultivators but th~ ~and 

leased-in by them was quite high--47.98 acres. In Rozode, 

however, only one cultivator reported long-term leasing-in of 

a small area of. 1.65 acres. 

The increase in the cultivated land-holding brought about 

by the land leased-in for a long-term was of a permanent nature 

and the cultivators had to re-cast their rotation-programmes, 

accepting different rotations on the leased~in land as well. 

Thus, all the cultivators who leased-in land on long-term basis 



Table 7.9 : The Cultivators Leasing-in Land and the Area Leased-in for the Long and Short Term in the Dry and the Irrigated Villages (196O-61 to· 
196)-64) (Area in Acres). .. . . 

Village 

- - - - - - - - - - - - - -1960-61- - - - - - - - - - -
.-----------------------------------------------------------
No. of 
culti­
vators 

Land 
leased-in 
for 
long-term 

No. of Land 
culti- leased-in 
vators for 

short-term 

No. of Total 
culti- leased-in 
vators land 

- - - - - - - - - - - -196i-'62 - - - - - - - - - - - - - - -
------------------------------------------------------.----No. of Land 
culti- leased-in 
vators for 

long-term 

No. of Land 
culti- leased-in 
vators for 

short-term 

No. of 
culti­
vators 

Total 
leased-in 
land 

.-----. - - - - - --- - - - - - - - - - --- - - - - - - - - - - --- - - - - - - - - - - - - -- - - - - - - - - - - - - - -
Dry villages : 

Khirode 

Vivare 

Irrigated villages: 

Waghode 

Rozode 

6 

5 

3 

1 

21.52 

)).06 

47.96 

1.65 

2 

4-

-

-
14.21 

15.24 

- - - - - - -

5 

5 

- --

21.52 

33.06 

62.19 

16.89 

- - - - - - - - --- -- - -- - - - - - - - - - - - - -

- - - - - - -- ---- - - - - - - - - - - -1962-6) 
--------- - - - - - -- - - -

-----------------------------------------------------i;;d-- No. of Land No. of Total 
·~:it~: leased-in culti- leased-in culti- leased-in Village 

3 

1 

- - -

21.52 

33.06 

47.9S 

1.65 

- - -

1 

- -
5 24.63 

4 19.62 

- - - - -

---------------

- - -

9 

5 

S 

5 

- -

72.61 

21.27 

- - - - -- -

-- ------------------------------------------;;:-;;:--1;;-- -- No. of Land No. ot Total 
culti- leased-in culti- leased-in culti- leased-in 
vators for Tators for vators land 

-

fo. r va tors for vators land vators 
long-term smort-term -----------------------------

long-term short-term - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - --- -
Dry Tillages • 15.90 11 36.24 • 20.34 4 

11 34.27 7 
Khirode 8 21.52 3 12.75 5 33.06 

5 33.06 5 33.06 
5 33.06 -Vivare 

Irrigated villages • 27.67 1 2.00 3 29.67 
• 65.68 2 

4.7.96 4 17.70 7 20.59 ) 
, 

19.94 5 Waghode 
6 14.81t 1 1.65 4 

1 1.65 5 1).19 ------ - - - - - - - - - - - -
Rozode - - -- - - - - - -- - --- - - - - - - -- -- -- - - -, -- - - -- - - - - - - -- - - -

448 
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p~actised different types of rotations on such land (Case Studies 

K'S, K 20, V l~, V 17, W 30, R 2~ and others). Ia the Case of 

all these cultivators, the land was leased-ia since long and 

their rotation-plans were already re-adjusted. Such adjustments 

could not be studied here as those were made long, ago and no 

data eould be collected about these. During the period of study, 

no cultivator leased-in land on long-term basis, and hence the­

effects of long-term changes in the land resource could not be 

studied. The cultivators reported that because of the Tenancy 

Act of the State, lands were not leased-out for a long-term. 

It can be seen from Table 7.9 that in the case of most of 

these cultivators, the leased-in land was under their cultiva­

tion for the entire period of four years. In the case of some, 

however, the tenancy disputes were settled im one of the four 

years and they had to give up the lease. Thus, ia Khirode, one 

cultivator who had leased-in 1.18 acres of land since long had 

to return-it to its owner in 1963-64 (Case Study K 21). Similar 

was the case of the two cultivators in Waghode (Case Studies 

W 25 and W 27). Both of them had to give up the lease in 

1963-6~. The loag-term effects of these changes also could not 

be studied as the data collected was upto 1963~6~ only. These 

cultivators, however, were required to deviate in that particular 
• 

year (1963-6~) to re-adjust their cropping oa their owned land • . 
One of the CUltivators in Waghode provided a good example_of 

such deviations (Case Study W 25). Ia his case, according to 

the rotation-plan, jowar was due only on the leased-in land, 

which he had to return to its owner.- Banana and cotton were due 
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on the two plots of his owned land. But to make provision for 

jowar to meet the family consumption needs, he had to deviate 

from cotton to jowar on his plot of 1.50 acres. Similar was 

the case of the other two cultivators (Case Studies K 21 and 

W 27). 

The land leased-in for a short-term was reported in all 

the villages except Vivare. The number of cultivators reporting 

such area and the total land ieased-in varied from year to year 

(see Table 7.9). In Khirode, one cultivator had leased-in about 

5.65 acres in 1961-62; three cultivators, 12.75 acres in 

1962-63; and four cultivators, 15.90 acres in 1963-64. Similar 

was the case in Waghode and Rozode. 

The area leased-in for a short-term, brings about a 

temporary increase in the total cultivated land and the culti­

vators adjust their cropping to it, to maximise their income on 

a higher level. Some of them may be required to deviate, in 

order to re-adjust their cropping. Such cases, however, were a 

few. Thus, in Khirode, out of the eight cultivators leasing-in 

land in different years, only three were require~ to deviate. 

Similar was the case in Waghode. Of the fourteen cultivators 

who had leased-in land, four had to deviate. In ·Rozode, thirteen 

cultivators had leased-in land but none was required to deviate 
• 

on that account. 

In Table 7.10, are given the details of the deviations 

caused by the leasing-in of land in different years. In Khirode, 

of the three cultivators reporting such deviations, one deviated 

in 1962-63 (Case Study K 22); and the ·other two in 1963-64 (Case 



Table 7.10 • • Deviations Caused by the Leased-in Land in the Dry and the Irrigated Villages (1960-61 to 1963-64) 

- - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - -- - --
1960-61 1961-62 1962-63 

Village ---------------------------------- ---------------------------------- ---------------------------------
NO.8f 
p1ets 

- - - - - - - - -
Khirode 

- - - - - - - - -
Total 

Area 
in 
acres 

-

Crop 
due 

Crop 
taken 

-

Na.of 
plots 

- - - -

- - - - - - - - - - -

Area 
in 
acres 

Crop 
due 

Crop 
taken 

;;. 

No.of Area 
plots in 

acres 

1 

-

Crop 
due 

Crop 
taken 

Groundnut Cot ton 

------------- - - - - -- - - - - --
1 2.;0 

451 

- - - - - -- - - - - - - - - - -
'1963-64 

--------------------------------
No.of Area Crop Crop 
plots in due taken 

acres 

- - - - - - - - - -- - -
1 1.75 ' Jowar Groundnut 

1 0.70 Cotton JOWaI' 

2 

- - - - ------- ------- ----------- - - --------

Waghode 

- - - - - -
Total 

.... - - -, - - -

1 1.50 

------
1 1.50 

- - - - --

'Nawati' 
banana 

Cotton 1 

- - - - - - - - - - -
1 

- - - - - - - -

1.00 

-
-

1.00 

'Nawati' 
banana 

Cotton 

- - - - - --------

- - - -- -- - - -

- -
- - - - -

- - -

1 1.,0 Cotton JOWaI' 

1 2.20 Groundnut JOWaI' 

1 2.20 Groundnut Cotton 

1 1.00 Cotton Groundnut 

- - - - - - - - - - - - - -- - -
4 6.90 -

- - - - - - - - - - - - -- - - -
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Studies K 10 and K 21). The area deviated was 2.50 acres in 

i962-63 and 2.45 ~cre~ in'1963-64. The cultivator who was 

required to deviate in 1962-63 provided a good example of such 

deviations. He was required to deviate from groundnut to cotton 

on one of his plots on account of the leased-in land in that 

year (Case Study K 22). He, along with his two CUltivator 

friends, leased-in about 18.83 acres of land for one year only. 

On the basis of the crops taken in the preceding year they took 

the three major crops--jowar, groundnut and cotton--on different 

plots of it. Groundnut claimed proportionately larger area. In 

his case, it was taken on the other plots also, which he himself 

had leased-in. As more groundnut was grown on the leased-in 

land, he was required to deviate on one of his plots of 2.50 

acres, where the same crop was due according to the rotation­

plan. He deviated to cotton on this plot even though its soil 

was of lighter type. He reported that as he got more leased-in 

land in that year, he could take the risk of growing cotton 

even on the lighter type of soil. 

The case of the another cultivator in Khirode, was interest­

ing (Case Study K 10). In 1963-64, he leased-in a plot of'two 

acres which pushed up his cultivated holding from 5.88 to 7.88 

acres. The leased-in land was of lighter type of SOil. ~ecause 

of short-term lease 'he could not follow any rotation on it. He 

tried to exploit it to his maximum advantage by putting it under 

jowar to meet his consumption needs and devoted his entire 

owned holding to the cash-crops. In this attempt he WaS required 

to deviate on one of his plots of 1.75 acres which was due for 
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jowar according to his .rotation-plan. As the soil in this plot 

was of lighter type he had to deviate to groundnut. He could 

have taken groundnut on the leased-in plot as well, particularly 

when it was under jowar in the preceaing year. But as he was 

not sure of reaping the benefits of the rotation-crop (groundnut) 

he did not take it. He preferred to repeat jowar on the leased­

in land and to deviate to groundnut on the owned land. 

The case of the second cultivator deviating in 1963-6~ 

has been referred to earlier (Case Study K 21). He had to 

deviate from cotton to jowar on his one plot of 0 •. 70 acre as he 

returned in that year, the leased-in land on which jowar was due. 

In the case of the irrigated villages, most of the area 

leased-in on short-term basis was rented-in specifically for the 

cultivation of banana. Thus, in Waghode, all the area leased­

in, in the first three years, was for banana cultivation only. 

More or less the same was the case in Rozode. The leased-in 

lands, generally did not cause any deviations on the owned 

holding. In some cases, however, the cultivators found the 

leased-in land for banana more convenient and economic and they 

deviated from banana to other crops on their owned land. At 

least one case of this type was found in Waghode (Case Study W 13). 

In his case, according to the rotation-plan, banana was due in 

1960-61 on his plot of 1.50 acres. But in that year he got on 

lease about 5.25 acres for banana cultivation. The leased-in 

land was very convenient and bigger in size. He, therefore, 

preferred to grow banana, only on the leased-in land and deviated 

from banana to cotton on his owned land. He reported that it 
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was financially not possible for him to grow banana on the owned 

as well as on the leased-in land. The 8ame was the Case in the 

next. year as well. 

The cases of the two cultivators deviating in 1963-64 

have been discussed earlier. Both of them were required to 

deviate as they returned the leased-in lands to their owners in , ' 

that year. 

Deviations Caused by the Leased-out Land:- In Table 7.11, 

we give the number of cultivators reporting leased-out land and 

the total area of leased-out land in each year. The areas 

leased-out for long and short-term are given separately. It 

may be noted from the Table that the area leased-out for a long­

term was reported only in Khirode and that too by one cultivator. 

In the other three villages, no cultivator reported any leased­

out land for long-term in any of the four years. This may be. 

due to the Tenancy Act of the State. Because of this Act, the 

cultivators were rather reluctant to disclose the land leased-

out for long-run. 

The land leased-out for a long-term brings about a decre,ase 

of.a permanent nature in the total cultivated land-holding, and 

affects the rotation-plans of the cultivators. TRey have to re­

cast their rotation programmes so as to maximise the total 

income on the remaining portion of the holding. The effects of 

such changes in the cultivated land-holding could not be ,discusS­

ed here as there was no case reporting such lease during the 

period of the study. The only cultivator from Khirode, who 

reported such land, had leased-out his land since long (1942), 
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Table 7.11 : The Cultivators Leasing-out Land and the Area Leased-out for the Long and Short Term in the Dry and the Irrigated Villages (1960-61 to 
. 1963-64) (Area in Acres) . 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -1960-61 1961-62 
------------------------------------------------------------- ---------------------------------------------------------------

Village 

.. - - - - - .. 
Dry villages : 

Khirode 
Vivare 

- - -

Irrigated villages : 

Waghode 
Rozode 

No.of 
cult!-
vators 

- - - - -

1 .. 

Land 
leased-out 
for 
long-term 

- - - - - -

.. 

-

No. of 
culti-
vators 

- - -

.. 
1 

14 
10 

-

Land 
leased-out 
for 
short-term - - - -

.. 
1.65 

61.34 
21.73 

- - -

No. of 
culti-
vators 

- - -

1 
1 

14 
10 

-

Total 
leased-out 
land 

- - - -

61.34 
21.73 

-

No. of 
culti-
vators 

- - - - - -

1 

- - - - - - - - - - - - - - - - - -

Land 
leased-out 
for 
long-term 
- - - - - -

3.15 .. 

.. .. 

No. of 
cu1ti-
vat~rs 

- - -

1 

21 
12 

Land 
leased-out 
for 
short-term 

- - - - -

.. 
1.65 

93.79 
24.25 

- - -

No. af 
cu1ti-
vat~rs 

- - - -

1 
1 

21 
12 

Total 
leased-out 
land 

- - - - -

93.79 
24.25 

- -

- - - - - - - - - - - ----------- - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -------
1962-63 

N;:-;f--L;;d-------·N~:-~£--L~d-------·--N~:-;f---TotBi·-----. 
culti leased-out culti- leased-out culti- lea~ed-out 
vator; for vators for vators an 

long-term short-term 
Village 

------------------------------------------------------------
No. of Land No. of Land No. of Total 
culti- leased-out culti- leased-out culti- leased-out 
vators for vators for vat~rs land 

long-term short-term 

-------- - - - - - - - - - .- - - - - - ------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -------

Dry Tillages • 6.41 I. 9.56 • 1 3.15 3 
1 3.15 1 1.08 2 1..23 

5.78 Khirode 2 5.78 2 

Vivare 

Irrigated villages: 19 58.56 19 58.56 
22 70.26 - -22 70.26 35.52 Waghode 

.. 16 35.52 16 
29.97 -15 29.97 15 .. 

Rozode - - - - - - - -------- - - - - - - - - - - - - -- - - - - - - - - -- - - - - - - - - - -- - - - - - - - - - -- - - -
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and no data could be collected about his re-adjustments in the 
rotation-plan (Case Study K 9). 

The area leased-out for short-term, however, was reported 

by many cultivators, particularly in the two irrigated villages. 

It can be seen from Table 7.11 that in WaghOde, fourteen culti­

vators leased-out 61.34 acres of land in 1960-61; twenty-one 

cultivators leased-out 93.73 acres in 1901-62; twenty-two culti­

vators leased-out 70.26 acres in 1962-63; and nineteen culti­

vators leased-out 58.56 acres in 1963-64. Similar was the case 

in Rozode. Most of these cultivators leased-out their land, 

specifically for the cultivation of banana. In the dry villages 

even, out of four such cultivators, three cultivators leased-out 

their lands for banana cultivation. This is all the more true 

in the two irrigated villages. As pointed out earlier, most of 

these cultivators in the irrigated villages had established a 

definite relationship with their tenants and could give a 

definite place for banana in their rotation-programmes. The 

land leased-out for banana cultivation, therefore, did not c.ause 

deviations in many cases. However, some of the cultivators were 

required to deviate because of the leased-out land for banana. 

In the case of some the relations with the tenant were not·· s~ 

definite and hence they could not give a place for banana in 

their cropping programmes and had to deviate whenever they could 

lease-out their lands for it. In the case of others, the rela­

tions were definite but were not kept up in certain yeats and 

they could not lease-out their land for banana. In such circum­

stances, they were required to deviate to the dry crops. In the 
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~ase of still others, the leased-out land for banana caused 

, devi~tions on the remaining portion of their land-holding. We 

may discuss in brief these three types of, deviations caused by 

the leased-out land for banana. 

In Table 7.12, are given the area under deviations caused 

by the leased-out land in the dry and the irrigated village~. 

The area under such deviations was obviously large in the two 

irrigated villages. It was observed from the data that six 

cultivators in Waghode, two in Rozodeand one in Vivare reported 

deviations of the first type, the deviated area being 7.23, 

2.08 and 1.68 acres respectively. Of these cultivators, the 

case of one of the cUltivators in Rozode provided a good example 

of such deviations (Case .Study R 23). He had accepted the two­

year rotation of C-J, on one of his plots of 1.30 acres. As 

the irrigation facility was not available on it, and as he had 

no definite type of relations with any tenant cultivator, he < .• 

could not include banana in the crop-rotation practised on the 

plot. According to the rotation followed, cotton was d~e on 

this plot for the year 1963-64. But in that year, one of his 

neighbouring cultivators who had newly sunk a well in the 

adjacent land agreed to lease-in this plot for banana cult'!vation. 

He, therefore, had to deviate from the rotation and leased-out 

the plot for banana, which was more profitable than cotton., The 

deviation from cotton to banana, thus, occurred in his ~ase in 

1963-64. The other cultivators reporting such deviat~ons were 

also faced with similar situations and deviated to bananaf~om 

different dry crops. . 
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Table 7.12 : Deviations Caused by the Leased-out Land in the Dry and the Irrigated Villages (1960-61 to 1963-64) 
" . 

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

Village ----------------------------.----- -----------.------.-------------.- .--------------------------------- -----------------------------------. 

ViTare 

No.of 
plots 

Area 
in 
acres 

- - - - - - - - -
Total 

Crop 
due 

Crop 
taken 

No.of 
plots 

Area 
in 
acres. 

- - - - - - - - -
-

- - - - - - - - - - -

Crop 
due 

Crop 
taken 

No.of 
plots 

Area 
in 
acres 

- - - - - -- - - - - - -
-

-
- - - - - - - - --

Crop 
dlle 

Crop 
taken 

-

No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

2 

1 

- - - - -
3 

---------------
1.6S Jowar 'Nawati t 

banana· . 

0.10 Chillies Cotton 

- - - - - - - - - - - - -- -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -------- - - - - - - - - - - - - - - - - - - -

Waghode 

------
Total 

- - - - - -
Rozode 

- - - ---
Total 

- - - - - -

1 2.20 

-
-.----
1 2.20 

- - - -
1 0.70 

'Nawati' 
banana 

-

Wheat 

- - - - - - - - - - -- -

- -- - - - - - - -
'Navati' 
banana 

Jowar 

~------ - - - - - - - -
1 0.70 

- - - - -- - - - - - - - - --

1 

2 

2 

1 

6 

- - -
1 

1 

- - -
2 

- - -

1.45 

Cotton 

'Nawati' 
banana. 

'Nawati' 
banana 

Jowar 

- - - -

------
0.70 

0.45 

'Nawati' 
banana 
Jowar 

'Nawati t 
banana 

Cotton 

Jowar 

Wheat 

- - - -

--- -
Cotton 

Wheat 

- -- - - - - - - -
1.15 

1 

-

1 

-

- - - --------- - - - - -

1.00 

- - -
1.00 

- - -
-

- - -
--

Jowar 

-

'Nawati t 

banana 

------- - - -
-------- - - - - -

4 

2 

2 

13 

1 

1 

1 

- - - - ------
3 

4.73 Jowar 

'Nawati' 
banana· 

6.9S 'Nawati' 
banana . 

1.6; 'Nawati' 
banana . 

21.81 
------- - - -

0.78 Jowar 

1.30 Cotton 

1.05 'Nawati' 
banana· 

- - -
3.13 

'Nawati' 
banana 

Jowar 

Cotton 

Groundnut 

-- - - -
- - - -
'Nawati' 
banana 

'Nawati ' 
banana 
Cotton 

---'. -

- - - -- - - - - -- - - - - - - - - - - -----
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The second type of deviations were reported by eleven 

cultivators in Waghode" and three cultivators in Rozode, the area 

deviated being 25.86 and 2.45 acres respectively. Of these 

cultivators, the Case Study W 17 may serve as a good example to 

illustrate the deviations of this type. This cultivator had 

accepted the three-year rotation of NB-JB-C, on one of his plots 

of 1.75 acres. In fact the irrigation facility was not available 

on it, but he had established a definite sort of relations with 

his neighbour cultivator having water supply and had adjusted 

the cropping on this plot with that of the neighbour. Thus, he 

could give a definite place for banana in the crop-rotation 

practised on the plot, even though it had no irrigation. In 

1963-64, the plot was to be leased-out for banana which was due 

on it according to the rotation. But the tenant did not lease­

in the plot as he had leased-in a large area for banana at some 

other place. In the circumstances, the cultivator had no other 

way left but to deviate to any dry crop which he himself could 

grow.; He deviated to jowar as the area allotted to it in the 

year was very small and would not have met the total requirements 

of food. This led to the deviation from banana to jowar in.his . . ". 

case. In the case of the other cultivators also similar ci~cum­

stances had developed. The tenants did not lease-in lands 

because of different reasons such as shortage of water supply, 

shortage of finance and disagreement about the terms of lease, 

and the cultivators were required to deviate to the dry crops • 
. 

They deviated from banana to different dry crops depending on the 

individual circumstances and situations in that particular year. 
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The deviations of the third type were reported by two 

cultivators only, one each from Waghode and Vivare. The area 

deviated was also very small--l.20 acres in Waghode and 0.10 

acre in Vivare. The Case of the cultivator in Vivare was more 

interesting (Case Study V 18). He had a small land-holding of 

two fragments-_one of 1.58 acres and the other of 4.13 acres. 

In 1963-64, he leased-out his bigger fragment of 4.13 acres for 

banana cultivation. As a result his cultivated holding declined 

to 1.58 acres only. He had to meet his food and cash needs 

within this small area. In such circumstances he could not 

devote any of its erea to chillies which he used to grow every 

year. Instead, he took jowar and cotton on the two plots of 

that fragment. In his case, therefore, the deviation from 

chillies to cotton occurred on a small area of 0.10 acre in 

1963-64. Similar was the case of the cultivator in Waghode 

(Case Study W 4). 

Purchase and Sale of Land:- The transactions of purchase 

and sale of land bring about a permanent type of changes in the 

cultivated land-holding and thereby affect the rotation­

programmes of the cultivators. In ,the case of purchases, they 

have to re-cast their rotation-plan to accommodate the new land 

in the most profitable way. In the Case of sales, on the other 

hand, they have to re-arrange their cropping programmes in order 

to attain the maximum level of income within the land left with 

them. The long-term effects of such transactions could not be 

studied here as the data collected pertain to a short period of 

four years. 
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In Table 7.13, are given the number of cultivators report­

ing purchase and sale of land and the land purchased and sold 

by them during the period of study~ In Khirode, one cultivator 

purchased 4.81 acres of land in 1963-6~ ~d sold 2.80 acres in 

the same year (Case Study K 29). Similar was the case of one 

cultivator in Rozode (Case Study R 30). He purchased 4.48 acres 

in 1962-63 and sold 16.50 acres in the same year. .In Rozode, 

there was another cultivator who bought about 9.10 acres of land 

in 1962-63. In Waghode and Vivare,·three CUltivators reported 

only sales of land in 1963-64. One of these in Waghode, sold 

his entire land-holding and took to the non-agricultural occupa­

tion of running a flour-mill in the village (Case Study W 5). 

The long-term adjustments in the rotation-programme 
. . 

necessitated by the transactions of sales and purchases of land 

could not be done immediately. It required time. Some of these 

cultivators, therefore, were required to deviate to make temporary 

adjustments in the cropping, particularly in the year of transac­

tions. The cultivator in Rozode, who bought and sold land in 

the same year, provided a good case of such deviations (Case 

Study R 30). In 1962 he sold one fragment of 16.50 acres and 

bought another of 4.48 acres, the total cultivated holding going 

down from 50.80 to 38.78 acres. In view of these transactions, 

he was required to re-adjust his cropping for the year 1962-63. 

According to the rotation-plan, groundnut and jowar were due on . 

the fragment of 16.50 acres; but as he sold it, he had to make 

provision, particularly for groundnut on his other plots. He 

could not grow it on the land purchased in the same year as it 



Table 7.13 : The Cultivators Reporting Purchase end Sale of Land and the Lend 'Purchased 
end/or Sold in the Four Years (1960-61 to 196)-64) 

- - - - - - - - --- - ----- - - - - - - - - - - - - - - - - - - - - - -- - - - ... - -

Village 

Purchase of land 
-.-------------------------------

1962-63 
--------------No.of Area 
cu1ti- in 
vators . acres 

1963-64 
--------.------
No.of 
culti­
vators 

Area 
in 
acres 

Sale of land 
------------------------.---------

1962-63 
----.---------No.of Area 
cu1ti- in 
vators acres 

1963-64 
----------.-.---
No.of 
culti­
vators 

Area 
in 
acres 

-----------------------------------------------
Dry villages : 

Khirode 

Vivare 

Irrigated villages: 

Waghode 

Rozode 

- 1 

-

2 

--

- 1 

-

16.50 

1 

1 

2 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
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was of deep-black soil. He, therefore, put this land under 

cotton and deviated from cotton to groundnut on his two other 
-: . 

plots (3.00 and 3.40 acres) having medium-black land. He was 

not required to deviate for jowar on any other plot as it was 

already due according to the plan, on his two plots of 2.38 'and' 

3.38 acres. The cultivator in Khirode was also re~uired to re­

adjust his cropping in 1963-64, in a similar way. The other 

cultivators, however, did not make any adjustments in their 

cropping. 

7.3.2. Deviations Caused by the Manure Resource 

In the case of all the cultivators, manure supply remains,', 

almost constant in the short-term period. It depends mainly'on ' 

, the owned livestock which do not vary much from year to yeaz:~' 
~ J'. • 

This is particularly true in the dry villages, where the, ~,~l~i-

vators largely depend on their own supply of home-cellected 

manure. In the irrigated villages, however, the condition'is 

different. In these villages, because of the irrigated crops 

like banana, the requirement of manure is considerably 'large , 
'. . , 

and supply of home-collected manure falls far short te meet it. 

The cultivators in these villages, therefore, have to depend 

much on the outside supply. It is reported that they purchase 

manure in the far off villages Where mostly dry crops are grown 
• t 

and the local demand for it is not high. 

It is observed from the data that the cultivators in both 

the dry and the irrigated villages link manuring of land with 

the crop-rotations followed so as to utilize manure in the most 

profitable way. Generally, a major cash-crop in the rotation 
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is given manure, the other crops following in sequence to 

.ti1ize the residuals of it. Thus manuring is also rotated on 

different plots of land-holding, along with the major Cash-crop. 

In the dry villages, cotton is the major cash-crop included in 

the rotations practised on deep and medium-black soil and 

groundnut in the rotations followed on lighter soil. In the 

irrigated villages, banana is the major cash-crop of this type, 

included in the rotations followed on the land having irriga­

tion facility. Thus, the land is manured, whenever these crops 

become due on it according to the rotations followed. 

The application of manure, however, may not be carried 

out in perfect consonance with the accepted rotations on all 

plots, for all years. In some years differences may occur and 

these may cause deviations from the due crops according to t~e 

rotations. Thus, manuring may cause deviations in three 

different situations: 

(1) when manuring is not done where it is due for the 

crop in the rotation; ~. 

(2) when manuring is done where it is not due for the 

crop in the rotation; and 

(3) when the manure applied is not fully utilized because 

of failure (j)f the crop. 

The cultivators are required to deviate under these three 

i Under the first situation, they deviate to a crop situat ons. 
which can be satisfactorily grown without any application of 

manure; under the second, to a crop which requires manure and 

gives better yield when it is applie~ and under the third, they 



fepeat the same crop in the following year to utilize manure 

already applied. 

465 

In Tables 7.14 and 7.15 are given the deviations caused 

by manure supply and the area deviated in each year. It may be 

seen from the Table that in Khirode, on account of manuriQg, 

three cultivators each, had t~ deviate on 2.98 and 5.73 acres 

in 1960-61 and 1?6l-62 respectively. In 1962-63, one cultivator 

deviated on 5.45 acres of his land. In 1963-64, four culti­

vators deviated on 10.47 acres of land. Similar was the case 

in the other village. In the irrigated villages also the area 

reported under such deviatiens was fairly large. Another 

striking point to be noted from the Table is that in the irri­

gated villages all the deviations reported on account of manur~ 

ing were as regards the dry crops alone (see Table 7.15). The 

deviations from banana or other irrigated crops were not 

reported, obviously because no cultivator deviated from banana 

just for the shortage of manure. • 
It was observed from the data, that five cultivators 

from Khirode and three from Rozode deviated in different years 

under the first type of situation. The CUltivators deviating 

under the second situation were three, in Khirode; two, in 

Vivare; six, in Waghode; and four, in Rozode. The cultivators 

reporting deviations under the third situation were three, each 

in Khirode and Vivare; and one, in Waghode. We may explain in 

brief the deviations under each of the situations by referring 

to one of the cases. 

Of the cultivators deviating under the first sitUation, 
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Table 7.14 : Deviations Caused by the Manure Supply in the Dry Villages (1960-61 to 196)-64) 

- - - - - ----------------------------- - - - - - - - - - - - - - -.- - - - -
1960-61 1961-62 

--------------------------------- .----------.-------------.---------Village No.ot Area Crop Crop· No.ot Area Crop Crop 
plots in due taken plots in due taken 

acres acres 
-.---- - - - - - - - - - - -- - -- - - - - - - - - - - -- - - -

Khirode 1 1.00 Groundnut Cotton 1 1.00 Groundnut Cotton 

1 1.00 Jower Cotton 2 3.23 Cotton Jower 

1 0.98 Cotton Jower 1 1.50 Jower Groundnut 

- W - -
------- - - - - ------- - - - "'" - - - -
Total 3 - 4 

1962-63 
-----------.-------------------.-. 
No.ot Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

1963-64 
---------------------------------No.of Area 
plots in 

acres 

Glrop 
due 

Crop 
taken 

--------------------- - - - - - - - - - - - - ---
1 

·W 

-
1 

Cotton Groundnut 1 

3 

1 

1 

W 

-
- - -

- - - - - - - - - - - - - - - -
;.4; - 6 

1.00 dower 

5.64 dower 

2.93 Cotton 

Cotton 

Groundnut 

dowar 

0.90 Groundmut Cotton 

------
10.47 - - , 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -

2 2.75 Groundaut Cotton 3 2.36 dower COttOD 2 4.18 dower Cotton 
Vivere -

4 3.78 Jowar Cotton 2 2.65 Wheat Cotton 1 1.11 Wheat Cotton 

W 1 0.40 Cotton Groundnut -
- - - - - - - - - - - -- - - - - - - - -- -- - - - - -- - - - - - - - - - -- - - - - - - --

6 6.53 6 ;.41 3 5.35 
Total - - - - -- - - - -- - - - - - - -- - - - - - - - - --- - - - - - - - - - - - - - - -- - - - - - - - -- - - - - - -- - - - - -
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Table 7.15 : Deviations Caused by the Manure Supply in the Irrigated Villages (1960-61 to 1963-64) 

----------------------------------------------------- - - - - - - - - - - - - - - - - - - - -
Village 

1960-61 
------------.-------------.----.-
No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

1961-62 
.-------------------------------.-
No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

1962-63 
--------------------------------.-
No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

1963-64 
-.--------------.----------------
No.oi' Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

-------------------------------------------------------------------------
Waghode 1 1.10 Cotton Jowar 2 4.93 Jowar Cotton 1 0.80 Groundnut Cotton 3 5.81 Groundnut Cotton 

- 1 2.63 Jowar Groundnut 1 1.80 Joltar Cotton 1 2.15 Jowar Cotton 

- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - -
Total 1 1.10 - .3 7.56 - 2 2.60 4 7.96 

- -- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -

Cotton 1 0.40 Jowar Cotton 2 1.38 Cotton Jowar 2 6.68 Jower Groundnut 
Rozode 1 0.43 Jowar 

2 1.63 Cotton Jower 2 3.25 Jowar Groundnut 1 5.76 Groundnut Ootton -
1 1.50 Groundnut Cotton - -

- - - - - - - - -- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -- - - - - - -- - - -- - - - - - -- - - - - - -
3.53 4 4.63 3 12.44 

Total 1 0.43 - 4 
- - - - - - - - - - - - - - -- - - - - - - - - - --- - - - - - - - - - - - -.- -- - - - - - - - -- - - - - - - - - - - -- - - --

~ 
-

-
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one from Khirode, provided a good case (Case Study K 27). He 

was required to deviate from cotton to groundnut on his one 

plot of 5.45 acres in 1962-63. He had a land-holding of two 

fragments, one of 7.33 acres and the other of 5.45 acres. On 

the two plots of the first fragment, he followed the two-year 

rotation of G-J, and on the second fragment, the four-year rota­

tion of C-C-C-J. He reported that he generally manured tlae 

second fragment as it was better situated and had relatively 

good quality soil. His practice was to manure this land heavily 

once in four years, and grow cotton continuously for three years 

and jowar for the fourth year. His annual manure supply was of 

ten cart-loads, collected from the owned livestock--one cow and 

three calves. According to the rotation-programme, the next 

round of the four-year rotation was to begin on the second frag­

ment in 1962-63 and it was due for cotton. The fragment was to 

be manured in this year, but he could not do it, as he fell 

seriously ill. He could not transport even the home-collected 

manure to his land. As it was not manured, he could noe grow' 

cotton on it and had to deviate. In the circumstances, he 

preferred to deviate to groundnut, the other cash-crop which 

could be satisfactorily grown without any application of manure. 

The other cultivators deviating under the first situation faced, 

more or less similar circumstances and had to deviate to such 

crops which could be grown without application of manure. It 

was observed from the data, that all the other cultivators in 

Khirode and Rozode deviated from cotton to jowar. 

As regards the deviations under the second type of 
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situation, the Case Study K 9 may serve as a good illust~ation. 

This cultivator had a man~e supply of ten cart-loads, from his 

three cattle heads--two cows and a calf. He reported that 

according to the rotations followed on different plots of his 

land-holding, cotton was due, only on a small area of 0.75 acre 

in 1960-61. Considering the requirement of this area at an 

average rate of five cart-loads of manure per acre, he had 

surplus manure in that year. He, therefore, manured another 

plot of one acre, which was adjacent to the 0.75 acre plot and 

took cotton on both. Thus, because of manuring, he deviated to 

cotton on the one acre plot, where groundnut was due according 

to the rotation-plan. The other cultivators also deviated to 

the crops like cotton and groundnut" under similar Circumstances. 

Most of them deviated to cotton. Of the other cultivators, 

thirteen deviated to cotton--six each from groundnut to cotton 

and from jowar to cotton and one from wheat to cotton. The 

remaining three deviated from jowar to groundnut. 

The cultivator referred to above (Case Study K 9) had to 

deviate in 1961-62 under the third type of situation as well.
i 

He deviated on the same plot (1.00 acre) and for the same crop. 

The cotton crop to which he had deviated in 1960-61 on account 

of manuring, was attacked in its early stage by a fungoid disease 

and it did not grow well. Because of this type of partial 

failure of the crop, the" cultivator felt that the manure which 

he had applied in the preceding year was not utilized to its 

full extent. He, therefore, repeated cotton in 1961-62, once 

again deviating from groundnut. He did not grow groundnut, as 
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he feared that the manure applied in the preceding year being 

not fully utilized, may cause excessive vegetative growth and 

the crop may ultimately give poor yield. Tae other cultivators 

deviating under the third type of situation were also placed in 

more or less the same circumstances. Of these, five deviated 

to cotton--four from jowar to cotton and one from wheat to 

cotton. The remaining cultivators deviated from jowar to ground­

nut. 

7.).). Deviations Caused by the Water Resources 

As pointed out earlier, irrigation from wells only is 

available in these villages. The water supply in wells depends 

obviously on rainfall conditions in a given year. In this 

region, however, rainfall being fairly certain, the water supply 

in wells does not vary much, so as to affect annual cropping or 

individual cultivators. In the case of old wells, the water 

supply may decline because of accumulation of silt; but such 

cases are rare. Majority of the cultivators remove silt every 

five years as a precautionary measure against the choking of 

water currents. 

Irrigation facility, thus, may cause deviations,in two 

ways: 

(1) when the water supply declines much, because of 

accumulation of silt; and 

(2) when it becomes available through purchase of land 

having facility of well irrigation or through sinking a new well. 

When the water supply declines much, the cultivators may 

be required to take a major shift from the irrigated to the dry 
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crops. The opposite will be the Case when irrigation is newly 

made available. The availability of irrigation will cause a 

major shift from the dry to the irrigated crops. In both the 

cases, the shifts may affect the cropping on the other plQts of 

holding as well, as the cultivators have to re-adjust their farm 

economy into a different ~ar. 

Three cultivators, one each from Wagbode, Khirode and 

Vivare, reported deviations on _account of water supply. The area 

deviated was 1.00 acre in Waghodej 3.65 acres, in Khirode; and 

5.30 acres, in Vivare. In -Rozode no cultivator reported any 

deviations on such account. The cultivator in Wagbode deviated 

because of the shortage of water in his well (Case Study W 22). 

In one of his fragments of 6.00 acres, he had an old well, 

jointly owned along with his two cousin-brothers. His share in 

the ownership of the well was one-half. The water supply in 

the well, however, was short because of the accumulation of 

silt and falling down of the inside portion of the well. He 

could irrigate only 2.00 to 3.00 acres of his land from the 

available supply of water. In order to restrict the area under 

banana to this limit, he was required to deviate from banana 

on the plot of 1.00 acre in the last three years. He deviated 

to jowar in 1961-62; to wheat in 1962-63; and to cotton in 

1963-64. 

The case of the remaining two cultivators was different. 

They were required to deviate as irrigation was newly introduced 

on their farms. In the case of the cultivator in Khirode, 

irrigation was introduced through the purchase of an irrigated 
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land (Case Study K 29); while in the case of the cultivator in 

Vivare, it was introduced through sinking a new well (Case Study 

·V 25). The cultivator from Khirode purchased in 1963 one frag­

ment of land of 2.43 acres in which irrigation from a well was 

available. This fragment was nearer to his other fragments of 

holding and it was possible for him to extend irrigation to 

these as well. In 1963-64, therefore, he deviated on his plot 

of 3.65 acres, which was nearer to the purchased land and took 

banana, instead of cotton, which was due on it. He preferred 

to grow banana on this particlllar plot mainly because it was of 

relatively better soil and was under jowar in the preceding 

year. It is generally believed that banana taken after jowar 

gives better yield. He started growing the irrigated crops from· 

1963-64 only. Till then, he had to grow only the dry crops as 

irrigation, thollgh available in some of his fragments, was not 

adeqllate. However, the shift from the dry to the irrigated 

crops did not upset the cropping on his other land and did not 

cause any further deviations as his land-holding was fairly 

large--25.93 acres. 

The Cllltivator from Vivare sank a new well in 1963 in 

one of his large fragments of 5.30 acres. He received for this 

purpose a loan of Rs.3,OOO from the Land Mortgage Bank of 

Jalgaon district. In 1963-64, therefore, he shifted for the 

first time to the irrigated crops. He divided the fragment into 

two plots and put one plot of 3.50 acres under banana and the 

other of 1.80 acres under wheat. In fact he wanted to devote 

the entire fragment to banana, but because of the shortage of 
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finance, he could not do it. Besides, the supply of water in the 

well was not that large to irrigate the entire area of the frag­

ment for the crop like banana. According to the accepted rota­

tion on the fragment, it was due for jowar in 1963-64; but 

because of the irrigation he had to deviate from it. This shift 

from jowar to banana and wheat, caused deviations on two of his 

other plots as well. As jowar was due on this fragment only, 

where he could not take, he had to make provision for it 

through deviations. He, therefore, deviated from cotton and 

wheat to jowar on his two plots of 1.78 and 1.50 acres respec-' 

tively. 

7.3.4. Deviations Caused by the Non-availability of Seeds 

It is observed during the field-work that the cultivators, 

particularly the medium and large, preserve different types of 

seeds required for their own land. The small cultivators, 

however, do not follow this practice because of many reasons. 

They largely depend for their requirements of seeds on the 

market. In certain years, if the prices of seeds are high some 

of the small cultivators cannot afford to purchase the required 

quantity of seeds and are, thus, forced to deviate to other 

crops of which the seeds are relatively cheap. This happens 

particularly in the case of groundnut as its seeds are generally 

more costly and the total requirement of its seeds per acre is 

also high. In the year 1962-63, the price of groundnut seeds 

was as high as Rs.1.25 to Rs.l.50 per seer. The per acre 

requirement of groundnut seeds was also as high as 25 to 30 

seers. 
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It was observed from·the data that five cultivators were 

required to'deviate in different years on account of the non­

availability of seeds. Of tl;lese, one each was from Waghode and 

Rozode (Case Studies.W g and R S) and three were from Vivare 

(Case Studies V 6, V 16 and V 28). The deviated area was 1.45 

acres in Waghode (1963-64), 1.88 acres in Rozode (1961-62). In 

Vivare it was 0.75 acre in 1962-63 and 3.33 acres in 1963-64. 

It may be noted that all these cultivators deviated from ground­

nut as they had not preserved seeds and could not purchase as 

its price was considerably high. The case of·one of the culti­

vators in Vivare may provide a good illustra;ion of such devia­

tions (Case Study V 6). He was a small cultivator having a 

land-holding of 2.41 acres. According to the rotation-plan 

groundnut was due in 1962-63 on one of his plots of 0.75 acre. 

But he could not grow it as he had no seeds of groundnut and 

could not purchase it as its price was considerably high--Rs.l.25 

to Rs.l.50 per seer. As he had not grown groundnut anywhere on 

his land-holding in the preceding year he did not preserve the 

seeds. In the circumstances he was required to deviate from 

groundnut. He preferred to deviate to jowar as its seeds were 

comparatively cheap. He was faced with similar circumstances 

in the next year (1963-64) as well, and deviated from groundnut 

to jowar once again. In the case of the other cultivators also 

the circumstances were similar and all of them were required to 

deviate from groundnut. Of the five cultivators three, deviated 

to jowar, and the remaining two, to cotton. 
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7.3.5. Deviations Caused by the Non-availability of Finance 

Of the five major crops grown in the dry and the irri­

gated villages, banana is the costliest crop. As pointed out 

in Chapter II, the average cost of banana cultivation is as high 

as Rs.l,599.3~ per acre. Its initial cost of planting alone 

is about Rs.470 per acre. Besides this .current cost, a large 

amount of capital investment in the form of pumping-sets etc. 

has to be done. The small and many of the medium cultivators, 

therefore, do not cultivate this crop. Instead, they always 

prefer to lease-out their lands for it. It is observed in both 

the irrigated villages that the large and some of the medium 

cultivators only, grow banana. Most of them finance the culti­

vation of banana crop through the borrowings from the Rave~ 

Taluka Co-operative Fruit Sale Society, which advances crop loans 

at the rate of Rs.l,OOO per acre of banana. However, some of 

the medium cultivators, who cannot get a crop loan from the 

Society because of their arrears, take advances either from the 

banana traders or from the money lenders like the cloth 

merchants from Sindh, and Mahanubhav priests. Sometimes they 

borrow at a very high rate of interest but do not prefer to 

deviate from banana on account of the shortage of finance. 

Banana being the most profitable and certain crop, the culti­

vators generally do not deviate from it, unless some factor 

beyond their control (water supply, rains etc.) forces them. 

The deviations caused by the shortage of finance, therefore, 

are rarely reported. Some of the large cultivators only had to 

deviate when a considerably large area of their holding became 
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due to banana in certain years. They were required to deviate 

as they could not finance the CUltivation of banana on all the 

area due for it (Case Study W 32). We have discussed such 

cases in the preceding chapter and noted that the accepted rota­

tions themselves were responsible for the large area becoming 

due for banana in certain years. 

Two other cultivators deviated in 1962-63, because of the 

non-availability of finance to buy an oil-engine operated pump­

ing set. Of these, one was from Waghode (Case Study W 17) ,and 

the other from Rozode (Case Study·R 25). Both of them were the 

medium cultivators and had to deviate from banana to cotton as 

they could not make arrangements for the capital required to 

purchase an oil-engine operated pumping set. The area deviated 

was 3.45 acres in Waghode and 1.25 acres in Rozode. The culti­

vator in Waghode was employed till 1962 as an accountant with 

one big banana trader in the village. He had a land-holding of 

9.03 acres, distributed into four fragments. In the fragment 

of 3.45 acres he ~ad his own well having sufficient water supply. 

But he did not have any pumping set to irrigate ·the land. He, 

therefore, leased-out the land to his employer, for banana 

cultivation. In 1962-63, however, he wanted to grow banana 

himself, as his employer had promised him a loan of Rs.3,OOO to 

purchase a pumping set. But it did not materialize because of 

some serious disagreement between them and ultimately he had to 

give up the serYi ce even. He had made all the arrangement s to 

grow banana, but as he could not· purchase a pumping set, he 

could not grow it. He could not either lease-out the land for 
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banana cultivation, t th ul o any 0 er c tivator, as it was very 

late to enter into such agreement. In the circumstances. there­

fore, he was required to deviate to cotton. Similar was the 

case of the cultivator in Razode, except the difference in the 

agency of finance. He had applied for the Taccavi loan to 

purchase an oil-engine pumping set. The loan was sanctioned 

but he could not get the amount in time (i.e. before June) to 

purchase a pumping set and hence was required to deviate from 

banana to cotton. 

In the case of the other major crops, no cultivator 

reported any deviations caused by the shortage of finance. 

7.4. Deviations Caused by the Changes in Requirements 

In this section we deal with the deviations caused by 

the three types of requirements--food, fodder and cash. We may 

consider each of these separately. 

7.4.1. Deviations Caused by the Food-Requirements 

We have observed earlier that the basic attitude of the 

cultivators is of self-sufficiency, particularly as regards 

food. They first aim at the minimum security of food required 

for the family. With this point of view only, the rotations 

with jowar, are selected. Thus, the provision for jowar is made 

in the rotation-plan itself. We have seen that the area devoted 

to jowar, averaged over the rotation cycle, has a close bearing 

on the total food requirement. However, in certain:ve~r~,the 

cultivators are required to deviate because of food requirements. 

It is observed from the 'ata that the food requirements cause 

deviations under three different situations: 
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(1) When there is a sufficient stock of foodgrain from 

the preceding year and there is no need to devote any area to 

food-crops; 

(2) When there is an extra need for more foodgrains to 

arrange for a feast to the village people, on such occasions as 

marriage, thread ceremony, etc.; 

(3) When the cUltivators want to meet their minor food­

needs as well, from their own production. 

The cultivators are required to deviate from their rota­

tion-plans, under these situations. Under the first situation, 

they invariably deviate to the cash-crops which can give them 

higher returns. Under the second situation, they are required 

to deviate to the crops like wheat, gram, groundnut etc. which 

are needed to meet the additional demand for foodgrains on the 

social occasions. Under the third situation, they deviate on 

some minor portion of their land to grow the crops like chillies, 

vegetables, paddy, gram, wheat, etc., and meet the minor consump­

tion needs of the family from their own production. The require­

ments of such crops are minor and hence these do not find any 

place in the rotation-plan. 

In Tables 7.16 and 7.17, are given the deviations caused 

by food requirements and the deviated area in each year •. It is 

observed from the data that out of the 48 cultivators deviating 

because of food-requirements, three, deviated under the first 

situation; ten, under the second situation; and the remaining 

thirty-five, under the third situation. 

0:£ the three cultivators deviating under the first 
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Table 7.16 : Deviations Caused by the Food Requirements of the Cultivators in the Dry Villages. (1960-61 to 1963-64) 

Village 

---------------------------------------------------------------------------
1960-61 

-----------------------------------
No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

1961-62 1962-63 1963-64 
----------------------------------- ----------------------------------- ---------------------------------
No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - --

Khirode 1 0.43 Jowar Wheat 2 1.63 Jowar Wheat - 1 0.43 Cotton Groundnut 

2 6.43 Jowar Groundnut 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -
Total 1 0.43 2 1.63 3 6.86 

- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - -

Groundnut 1 0.38 Wheat Groundnut 1 0.07 Jowar Groundnut 
Vivare 1 0.75 Jowar 

Groundnut 1 0.05 Jowar Groundnut 3 3.30 Cotton Wheat 
3 2.M Cotton 

2 2.55 Jowar Wheat 2 2.06 Jowar Wheat 
1 1.63 Jowar Wheat 

II 

- - - - -! - - - - - - -- - - - - - - - - - -- - - - - - - - - - - - -- - - - - - - -- - - - - - - - - - -
4 2.98 6 5.43 

Total 5 5.06 - - -- - - - - -- - - - - - - - - - - - - -- - - - - - - -- - - - - - - - - - - - -- - - -- - - - - - - - - -- - - - - - - -
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Table 7.17 Deviations Caused by the Food Requirements of the Cultivators in the Irrigated Villages (~960-61 to 1963-64) 

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

Village ---------------------------------- ----------------------------------- ---------------------------------- ---------------------------------
No.of Area Crop Crop No.of Area Crop Crop No.of Area Crop Crop No.of Area Crop Crop 
plots in due taken plots in due taken plots in due taken plots in due taken 

acres acres acres acres 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Waghode 3 3.23 Jowar Wheat 2 4.33 Cotton Wheat 2 2.48 Cotton Wheat 2 1.05 Jowar Grollndnut 

1 1.15 Cotton Wheat 1 0.50 Jowar Paddy 2 0.63 Jowar Groundnut 1 0.98 Cotton Wheat 

1 0.18 Cotton Chillies 1 1.00 Cotton Groundnut 1 1.80 Jowar Cotton 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 5 4.56 3 4.83 5 4.11 4 3.83 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -

Rozode 1 0.80 Cotton Wheat 

Groundnut 3 2.58 Cotton Wheat 4 2.63 Jowar Wheat 1 0.48 Cotton Groundnut 
2 0.50 Cotton 

1 1.53 Wheat Jowar 1 1.00 Cotton Wheat 
1 0.40 Jowar Groundnut 

1 0.10 tNawatit Chillies # banana I' 

- - - - - - - - - - - -- -- - - - - - - - - - - - - - - - - - -- - - - - - - - - - -- - - - - - - - - - - - -
4.11 4 2.63 2 1.48 

Total 5 1.80 - 4 
- - - - - - - - - - - . -' - - - - -- - - - -- - - -- - - - - - - - - - - - - - .- - -- - - - - - - - - - - - - -- - - - - - - - - -
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situation, one each was from Khirode: Waghode and Rozode (Case 

Studies K 30, W 24 and R 29). The area deviated was ;'.40 acres 

in Khirode (1963-64), 1.g0 acres in Waghode(1963-64);'and 1.53 
i,' 

acres in Rozode (1961-62). Of these cultivators, the~case of 

the cultivator in Khirode provided a good example of ~uch devia-

tions. In his case, according to the rotation-plan, jow.ar was 

due in 1963-64 on one of his plots of 5.40 acres; but 'because of . 
the jowar stocks with him he did not grow it and deviated to 

groundnut. In the two years preceding to 1963-64, jowar had 

claimed a comparatively larger area of his land and its produc­

tion was considerably higher than the requirement. His total 

requirement of jowar was about 30 maunds per year. In 1962-63, 

therefore, he had enough jowar stocks, which he could store even 

after selling some of its production; and there was no need for 
• 

him to devote any area to jowar for the family consumption 

needs. He, therefore, preferred to reduce th~ area due for 

jowar in 1963-64 and divert it to the cash-crops. This caused 

a deviation on the plot of 5.40 acres, where he grew groundnut 

instead of jowar which was due. Considering the restraint from 

the manure supply and the type of land available in the plot, he 

had to deviate to groundnut. For his fodder requirements he 

had taken jowar and bajara as usual on his three plots of 

lighter soil. The other two cultivators in Waghode and Rozode 

also faced similar situation in 1961-62 and 1963-64, and were 

required to deviate from the food-crops due. 

Out of the ten cultivators deviating under the second 

situation, four were from Vivare and three each from Waghode and 
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. . 

Rozode (Case Studies V 14, V 18, W 11, W 30, R 2 and R 9 etc.). 

The total deviated area in Vivare was 1.63 acres in 1960-61. 
, , 

2.55 acres in 1961-62; and 1.48 acres in 1962-63. In lrlaghode, 

it was 2.40 acres in 1960-61 and 0.83 acre in 1961-62. In 

Rozode it was 1.58 acres in 1961-62 and 1.25 acres in 1962-63 • 
.. 

One of the cUltivators in Vivare, provided a good illustr~tion 

of the deviations under the second situation (Case Study V 18). 

He had a holding of two fragments--one having an area of 1.58 

acres and the other 4.13 acres. He had accepted the rotation 

of C-J on the two plots of the first fragment and the rotation 

of G-J-C on the three plots of the se'cond fragment. According 

to the rotation followed, jowar was due in 1962-63 on the two 

plots (0.75 and 0.73 acre) of the first fragment; but he had to 

deviate in order to grow wheat which he required for his 

daughter's marriage. He reported that his daughter's marriage 

was to be celebrated in 1963 and he had to make provision for 

wheat, the major foodgrain required for the marriage feast. In 

order to reduce the cash expenditure on the foodgrains required 

for the marriage, he preferred to produce wheat on his own land. 

He, therefore, deviated from jowar on both the plots and took 

wheat. For the usual food n~eds of the family he grew jowar on 

his other plot of 1.63 acres, where it was due according to the 

rotation-plan. The other cultivators in Vivare, Wagho4e and 

Rozode also deviated to wheat to meet its extra demand for the 

feasts given on the occasions of marriage and other social 

functions. Seven of them deviated from jowar to wheat and two 

~rom cotton to wheat. 
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stated earlier, the number of the cultivators deviat­

the third situation was comparatively large (35 culti-

vators). Of the e f f s, our were rom Khirode, eleven from Vivare, 

twelve from Waghode and eight from Rozode (Case Studies K 26, 

K 29, V 15, V 29, W 27, W 28 and R 15 etc.). The total deviated 

area of such cases was also relatively large as many of the 

cultivators grow such crops of minor food items on their land to 

meet their family consumption needs (see Tables 7.16 and 7.17). 

The Gase Study W 27 may serve as a good illustration of such 

deviations. In his case, according to the rotation-plan cotton 

was due in 1960-61 on a small plot of 0.18 acre. The plot had 

irrigation facility from a jointly owned well. It was very 

convenient for irrigation as it was sitUated near the well. 

Considering the availability of water supply, and the convenience 

of irrigation, the cultivator preferred to deviate on the plot, 

to grow chillies in 1960-61 to meet the fsmily consumption needs. 

He, thus, deviated from cotton to chillies on the small plot 

of 0.18 acre. Cotton was due on his other plots of. holding as 

well, and its area was not much affected by this deviation. The 

other cultivators also deviated to minor food-crops such as 

paddy, wheat, groundnut etc. in the similar circumstances. In 

their case also such deviations did not affect much the areas 

under the major crops. Many of the Leva-Patidar cultivators in 

Khirode, Rozode and Vivare were found deviating to groundnut, 

to meet their consumption needs. It was one of the important 

items in their daily consumption as they prepared its curry and 

'chatani' to consume along with jowar breads. 
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7.4.2. Deviations Caused by the Fodder Requirements 

We have observed in Chapter V, that the cultivators 

largely meet fodder requirements of their livestock mainly from 

the stalks of jowar and other crops like wheat etc. grown to 

meet the food needs of the family. The fodder requirements are, 

thus, met along with that of food and no cultivator has to 

devote any separate area for the fodder crops as such. In these 

villages, therefore, the fodder requirements do not have any 

influence on the rotation-plans of the cultivators. The devia­

tions for fodder were also rare. The big cultivators only, who 

have large area of land, deviate on the lighter type of soil 

and grow bajara to get a different type of fodder than jowar. 

It was observed from the data that four cultivators only 

reported deviations because of the fodder requirements. Of 

these, one each was from Khirode and Vivare (Case Studies K 30 

and V 24) and two were from Rozode (Case Studies R 12 and R 23). 

The deviated area was about 2.23 acres in Khirode (1962-63); 

1.00 acre in Vivare (1960-61) and 1.46 acres in Rozode (1960-61 

and 1962-63). The case of the cultivator in Khirode presented 

a good example of such deviations. He was a big cultivator having 

a land-holding of 35.54 acres. One of his fragments of the 

land-holding having an area of 2.23 acres was of very inferior 

type of land where he could not follow any rotation. He was 

required to grow jowar on it year after year. In 1962-63 accord­

ing to the rotation-plan jowar was due on 10.48 acres of his 

land. Of this area, 5.48 acres were of lighter type of soil 

where usually jowar was taken mainly for fodder •. As the area 
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due~to jowar was large in this year, he thought of diverting 

some of it to bajara to get a different type of fodder for his 

livestock. It is believed that the husk of bajara is very good, 

particularly for bullocks. He, therefore, deviated on the frag­

ment of 2.23 acres and grew bajara instead of jowar which was 

continuously taken on it. The other cultivators in Vivare and 

Rozode also deviated to'bajara under similar conditions. All 

the three of them deviated from jowar to bajara. 

7.4.3. Deviations Caused by the Cash-Requirements 

We have seen earlier that in the rotation~plans the 

cultivators try to achieve and maintain the required balance 

between the food-crops and the cash-crops. After making the 

provision for food consumption of the family, they devote the 

rest of their land entirely to the cash-crops. In certain years, 

however, the cultivators need cash-income more than usual to 
~ 
r 

meet the unusual expenses on the occasions like marriages or 

other social functions or to meet the expenses of higher educa­

tion of children or to repay the lo~s drawn for different pur­

poses, and they are required to re-adjust their annual cropping 

from that point of view, even at the cost of the food-crops. 

They are required to curtail the area under the food-crops, in 

order to increase the area under the cash-crops. At times, if 

the need for cash-income is high and pressing, they do not grow 

the food-crops at all ,and put the entire land-holding under the 

cash-crops. After meeting the unusual demand for more cash­

income, they again return to their normal cropping as per the 

rotation-plans. 
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In Table 7.la are given the details about the deviations 

caused by the cash-requirements. It was observed from the data 

that the number of cultivators reporting such deviations in 

different years was three, in Khirode (Case Studies K a" K 18 

and K 24); six, in Vivare (Case Studies V 4, V 17, V 22 and 

V 24 etc.); and tw.o each, in Waghode and Rozode (Case Studies 

W 7, W 24, R 1 and R a). In Khirode, all the cultivators 

deviated in 1963-64, the deviated area being 4.1a acres. In 

Vivar~J the deviated area was 3.78 acres in 1961-62; 1.75 acres 

in 1962-63; and 3.38 acres in 1963-64. In the two irrigated 

villages the deviated area was rather small. One of the three 

cultivators in Khirode furnished a good case of such deviations 

(Case Study K la). He was a medium cultivator having a land­

holding of g.46 acres, divided into two fragments of 7.53 acres 

and 0.93 acre. He ,had accepted three different types of two­

year rotations (G-J, G-C and C-J) on the three plots of the 

first fragment; and the three-year rotation (G-C-J) on the second 

fragment. According to the accepted rotation-plan, jowar was 

due in 1963-64 on the second fragment. But he deviated from it 

and took groundnut as he wanted more cash-income in this year to 

repay the loan, borrowed for reconstructing the portion of his 

house which had collapsed in 1962-63. In this particular year, 

he devoted a major portion of his land-holding (7.33 out of 8.46 

acres) to the two cash-crops--cotton and groundnut--in order to 

meet the extra cash needs of the year. He grew jowar only on 

1.13 acres of the first fragment. The jowar production from 

this much area was not enough to meet his annual food requirements 
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Table 7.18 : Deviations Caused by the Cash Requirements of the Cultivators in the Dry and the Irrigated Villages (1961-62 to 1963-64) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Village 

1961-62 
----------------------------------------
No.of 
plots 

Area 
in 
aeres 

Crop 
due 

Crop 
taken 

.1962-63 
---------------------------------------
No.of 
plots 

Area 
in 
aeres 

Crop 
due 

Crop 
taken 

1963-64 
-----------------------------------------
No.of 
plots 

Area 
in 
aeres 

Crop 
due 

Crop 
taken 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -
Khirode 

Total - - - - - - - -
Vivare 2 Jowar Cotton 1 

1 

- - - - - - - - - - - - - - - - - - - -
- 2 

- - - - - - - - - - - - -Total 2 
------

Waghode 1 

- - - - - - - - -- - - - - - -- - - - - - - - - - - -
1 

Total - - -- - - - - - - - - -- - - - - -- - - - - - - - -

1 
Rozode 

- - - - - - - - -- - - - - - - - - -- - - - - - - - - 1 
Total - - - - - - -- - - - - -- - -- - - - - - - - - -- - -

1.00 Jowar 

0.75 Jowar 

- -
1.75 - - -

3.00 Jowar 

- - - - - -
3.00 

- - - - - -

0.63 Jowar 

- - -- - -
0.63 

- - -- - -

-
-

-
-

Cotton 

Groundnut 

Groundnut 

- - .- -

- - - -

Cotton 

- - - -

- - - -

- - -
- - -

- - -

- - -

2 

2 

4 

1 

2 

1 

1 

1 

1 

3.00 Jowar Cotton 

'1.18 Jowar Groundnut 

- - - - - -
4.18 

- - - - - -
1.50 Jowar Cotton 

1.8g Jowar Groundnut 

- - - - - - - - - - -
3.38 - - - - - - - - - - - --

1.25 Jowar Cotton 

- - - - - - - - - --
1.25 

- - - - - - - - -

0.37 Jowar Cotton 

- - - - - - - - -- - - -
0.37 

- - - - .-- - - -
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of the family (27 maunds of jowar); but in view of the i~edi8te 
cash needs he could not help. He had to curtail the area under 

jowar in order to grow more cash-crops. The other cultivators 

in Khirode and in other three villages also faced similar circum­

stances in different years and were required to deviat~ from 

the food-crops to the cash-crops. It may be seen from the Table 
• 

that all of them deviated from "jowar. Some of them did not grow 

jowar at all and put the entire land-holding under the cash-crops 

only (Case Studies K 8 J V 4, W 7, W 24 and R 8). Of th~ total 

number of these cultivators eight deviated from jowar to cotton 

and five from jowar to groundnut. 

7.5. Deviations Caused by the Changes in Prices 

As pOinted out earlier, it is found from the data that 

the cultivators both in the dry and the irrigated villages, have 

a general preference for the cash-c~ops. This is mainly because 

the general price level of such crops is higher and the average 

per acre returns from these are always greater than those of the 

food-crops. As observed in Chapter V, most of the cUltivators 

grow food-crops only on that much area required to meet their 
, 

family needs and devote the rest of their land to the cash-crops. 

This type of balance between the food-crops and the cash~crops 

is achieved and maintained through the rotation-plans formulated 

necessarily for a long period. While formulating such rotation­

plans, the cultivators take into consideration the general level 

of prices of different crops to know their relative prOfitability. 

The yearly fluctuations in the prices of different crop~ are 

generally not taken into consideration. However, some of the 
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cultivators may be attracted by a high price rise of a particular 

crop in certain years and may be induced to deviate from the 

rotation-plan, to put larger area under that particular crop. 

Prices, thus, have their influence on the long-run cropp­

ing programmes and have to be studied mainly in that context. 

However, such a study is not done here as the data collected 

pertain to a short-period of four years only. It is observed 

that during the short period the cultivators are, more or less, 

rotation bound and grow their annual crops mostly as per the 

rotation-plans. Prices, therefore, do not have much influence 

in the short period, on the year to year cropping of the indivi­

dual cultivators. Most of the cultivators in the four villages 

reported that the prices of different agricultural commodities 

vary from year to year and do not provide a stable base for the 

annual crop decisions. They stated that they cannot be certain 

that the prices received in the current year, would prevail in 

the following year as well. They, therefore, consider very 

risky to make any adjustments in their annual cropping on the' 

basis of the prices received. They find rotation-plans more 

safe to rely on. They, in fact, follow the rotation-plans as a 

s~feguard against the variations in the prices of differ.ent 

agricultural commodities. 

However, there were a few cultivators who re-adjusted 

their cropping in response to the yearly fluctuations in the 

prices of different crops. The rise in prices induced them to 

deviate from the rotation-plan in order to put larger areas under 

that particular crop. It was observed from the data that the 
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changes in prices Cause deviations in two ways: 

(1) when price changes act as a direct incentive to put 

larger crop; and area under that particular 

(2) when price changes act as a deterrent on consumption 

of certain food-crop and force the cultivators to grow that 

particular crop on their own land to meet the family consumption 

needs. 

The first type of deviations are more simple and clear. 

A marked rise in the prices of certain crops may attract some 

of the cultivators and make them deviate from the rotation-plan. 

In order to take the benefit of price rise, they may prefer to 

put larger land under those particular crops. Opposite is the 

case when there is a serious fall in the prices of different 

crops. The second type of deviations are more interesting. In 

such cases, because of the sharp rise in prices, the cultivators 

may be required to curb the consumption of certain food-crops. 

This may induce some of the cultivators to grow those particular 

food-crops on their own land and meet the family consumption 

needs. As an alternative to high prices, they may find it 

convenient to deviate from the rotation-plan on some minor area 

and produce those crops to meet the family requirements. 

In Tables 7.19 and 7.20, are given the details of such 

deviations caused by the price changes and the deviated area 

in different years. It may be noted from the Tables that the 

area deviated on account of prices was small in the dry villages. 

It was relatively larger in the two irrigated villages. The 

first type of deviations were reported by a few cultivators in 



Table 7.19 : Deviations Caused by the Changes in Prices of Different Agricultural Commodities at the Dry Villages (1961-62 to 1963-64) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Village 

1961-62 
---------------------,------------------
No.of 
plots 

Area 
in 
acres 

Crop 
due 

Crop 
takeR 

- - - - - - - - - - - •. - - - - - - - -
1962-63 

--------------------------------------
No.of 
plots 

Area 
in 
acres 

Crop 
due 

Crop 
taken 

- - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - -

Khirode 1 2.40 Jowar Groundnut -
- - -

- - - - -- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - --
Total 1 2.40 -

- - - -- - - - - - - - -- - - - -- - - - - - - - - - -

Vivare 1 1.00 Cot tOR Paddy 1 1.00 Cotton Paddy 

- - - - - - - - - - - - - - - .- - - - - - - - - - - - - - - -
Total 1 1.00 1 1.00 

- -

- -

- - - - - - - - - - - - - - - - - - -.~ - -

-

-

1963-64 
--------------------------------.------No.of 
plots 

1 

1 

1 

3 

-

-

-

Area 
in 
acres 

1.40 

0.80 

0.33 

- - -
2.53 

- -

-

Crop 
due 

Jowar 

Groundnut 

Wheat 

- -

- - - - - -

Crop 
taken 

Cotton 

Cotton 

Qh11lies 

- - - - -
-

-

- - - - - - -- - - - - -

- - - - - - - -- - - - - - - - - - - - - - - -
- - - - - - - - - - -.- -- - - - - - - - - - -
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Table 7.2~ : Deviations Caused by the Changes in Prices of Different Agricultural Commodities at the Irrigated Villages (1960-61 to 1963-64) 
" ... 

- - - - - - - - - - - -- - - - - - - - - - -- - - - - -- - - - - - - -- - - - - - - - - - - - - -------------------.-. -- ---
Village 

1960-61 ----------------------------------
No.of Area 
plots in 

acres 

Crop 
due 

Crop 
taken 

1961-62 ---.------------------------------
No.of 
plots 

Area 
in 
acres 

Crop 
due 

Crop 
taken 

_____ 0. - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - --

Waghode 1 0.50 'Nawati' Paddy 
banana . 

1 1.00 Groundnut Paddy 

1 0.50 'Nawati' Chillies 
banana· 

1 3.13 'Nawati' Sugarcane 
banana 

1 4.20 'Nawati' Groundnut 
banana 

-

3 

1 

1 

1 

2.30 Cotton Paddy 

-
1.50 'Nawati' Wheat 

banana· 
3.13 'Newati' Sugarcane 

banana 
1.50 Cotton Sugarcane 

1962-63 
.---------------------------------
No.of Area 
plots in 

Crop 
due 

3 

1 

1 

2 

acres 

2.47 Cotton 

0.55 'Nawati' 
banana 

0.75 Cotton 

4.63 'Nawati ' 
banana 

-

Crop 
taken 

Paddy 

Groundnut 

Sugarcane 

Sugarcane 

1963-64 
-------.--.. ------------.-.------
No.of Area 
plots in 

Crop 
due 

Crop 
taken 

2 

1 

1 

2 

1 

1 

acres 

1.25 Cotton Paddy 

3.9g 'Nawati' Groundnut 
banana ' 

1.93 'Nawati' Wheat 
banana· 

2.25 'Nawati' Sugarcane 
banana 

0.50 Cotton Chillies 

2.95 'Nawati' Chillies 
banana' 

------ -------- ----- ---- - - -
Total 

- - -

Rozode 

- - -

------
5 

- - - - -
2 0.35 Cotton 

1 0.15 Cotton 

- - -- ---.--
6 

.------

Paddy 

Brinjal 

... 

1 

1 
1 

1 

0.10 'Nawati' 
banana 

0.95 Jowar 
2.80 Cotton 

Cotton 

-------
7 8.40 

- - - - .--------- - - -
Paddy 

Groundnut 
Wheat 

Wheat 

1 

1 
1 

1 

1 
1 

0.48 Jowar Paddy 

0.38 Jowar Wheat 
0.10 'Nawati' Wheat 

banana . 
2.00 'Nawati' 'Groundnut 

banana " 
0.50 Jowar 
0.50 Jowar 

Brinjal 
Chillies 

------ - - - - - - - -- - - - - - - - - - - - - - -- - - - - -- - - - - - - - - - - 6 

.------ - - - - - - -- -- - - - - - -
Total 3 0.50 4 5.10 -- - - - - -
- - ... ... - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --------



493 

Khirode and Wagbode. In the other two villages no cultivator 

reported this type of deviations. Many of the cultivators, 

particularly in the irrigated villages reported the second type 

of deviations. In Rozode, all the cultivators deviating on 

account of prices reported such deviations. The same was the 

c~se in Vivare. In Waghode, also, the number of cultivators 

reporting such deviations was comparatively large. 

Of the cUltivators reporting the first type of devia- .. ~ 

tions, two were from Khirode and nine from Waghode. Of the two 

cultivators in Khirode, one deviated in 1961-62 (Case Study 

K 15); and the other in 1963-64 (Case Study K 13). The deviated 

area was 2.40 acres in the first Case and 2.20 acres in the 

second. In Waghode, out of the nine cultivators two each, 

deviated in the first three years (Case Studies W 8, W 19 and 

W 28 et~.) and 'three, in the last year (Case Studies W 16, W 17 

and W 28). One of these cultivators deviated in all the four 

years. The deviated area of all the cultivators in this village 

was 7.33 acres in 1960-61; 6.08 acres in 1961-62; 5.93 acres in 

1962-63; and 11.61 acres in 1963-64. 

Both the cultivators in Khirode deviated because of the 

marked rise in the prices of cotton and groundnut in the two 

years. The cultivator deviating in 1963-64 provided· a good case 

of such deviations (Case Study K 13). He was a medium culti­

vator having a land-holding of 6.58 acres, divided into three 

fragments. He'had accepted the two-year rotation of G-J on all 

the four plots of his three fragments. In 1962-63, he grew two 

crops--jowar and groundnut--strictly according to the rotation-
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plan. But in this year the price of cotton ruled very high 

throughout the post-harvesting period. It varied between Rs.33 

and RS.37 per maand. He reported that all his cultivator friends 

who had grown cotton in that year had benefited to a great 

extent. He felt it much as he did not take cotton in that year 

on any part of his land. In the following year (1963-64), there­

fore, he deviated on two of his plots (1.40 acres and 0.80 acre) 

and took cotton on both, instead of jowar and groundnut which 

were due on these two plots respectively. Because of this 

deviation, he had to curtail the area under jowar from 2.78 to 

1.38 acres. This much area under jowar was very small to meet 

the total food needs of the family. He was, therefore, required 

to grow jowar as a mixed crop along with cotton. 

The second cultivator also deviated to groundnut under 

similar conditions (Case Study K 15). In 1961-62, he devoted a 

major portion of his land-holding to groundnut (5.55 out of 6.38 

acres), as its price was as high as Rs.25 to Rs.30 per maund in 

1960-61. He reported that in 1960-61 he had taken groundnut on 

2.40 acres of land and had benefited to a considerable extent 

because of the rise in its prices. He sold his produce at 

Rs.28.40 per maund. In the following year, therefore, he took 

more ground nut on his land (5.55 acres), hoping that the same 

prices will prevail. In order to devote larger area to ground­

nut, he had to deviate on one of his plots of 2.40 acres. He 

had to repeat groundnut on this plot, instead of putting it under 

jowar which was due according to the crop-rotation. In that 

year he could grow jowar only on 0.80 acre. However, his family 



requirement of jowar was quite high and he was not wholly 

depending for it on his land. 

all the four 
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These were the only two cultivators in 

villages who changed their annual cropping in response to the 

yearly variations in the prices of the two cash-crops. They 

might have been induced by such· price fluctuations as they were 

quite young (25 to 30 years of age) and new to the occupation 

of cultivation. One of them had started looking to agriculture 

independently only after the death of his father in 1958 (Case 

Study K 13). The second was in fact a tailor but had recently 

taken to cultivation by purchasing 7.25 acres of land in 1957 

(Case Study K15). It was observed that the cultivators of 

long standing generally did not respond to such price fluctua­

tions in the short-run. 

The case of the cultivators reporting the first type of 

deviations in Waghode was different. Five of them deviated to 

take 'kandya bag' banana. In fact, according to their rotation­

plan, banana was due; but instead of growing it as 'Mrug bag' 

they preferred to deviate to 'Kandya bag' as the prices of 

banana taken in this season are generally high. As pointed out 

in Chapter II, a majority of the cultivators in the irrigated 

villages grow banana as a 'Mrug bag' planted in June and 

harvested in October and November of the following year. The 

prices of banana, therefore, are generally low in the harvesting 

season when its supply is considerable. Its supply gradually 

declines from January onwards and reaches the lowest level in 

the summer season. The prices of banana in the summer season, 
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therefore, are always high. 

such high prices in the off 

In order to take the advantage of 

season, some of the cultivators grow 

banana as a t Kandya bag' --planted in October and harvested in 

April and May of the following year. The Case Study W 23 may 

serve as a good illustration of such deviations. He was a big 

cultiVator having a land-holding of 20.57 acres distributed in 

five fragments. He had accepted two types of three-year rota­

tions of NB-JB-C and G-C-J on different fragments. According 

to the rotation-plan banana was due in 1960-61, on two of his 

fragments (4.98 and 4.20 acres). He had no irrigation facility 

on the fragment of 4.98 acres; but he had established definite 

type of relationship with his neighbour cultivator having irriga­

tion and used to lease-out his land regularly for banana culti­

vation. He had his own irrigation facility on the other frag­

ment. Of the two fragments due for banana in 1960-61, he had 

to lease-out one (4.98 acres) as usual for 'Mrug bag' banana. 

On the other fragment, where his own irrigation facility was 

available, he preferred to grow banana as 'Kandya big' so as to 

sell the produce in the off season. He, therefore, took ground­

nut in the kharif season and planted banana suckers in the month 
" 

of October. Such a deviation on this fragment did not affect 

the cropping on his other fragments. The other cultivators also 

deviated to 'Kandya big' in similar circumstances. However, one 

cultivator who wanted to lease-out his land for 'Kandya bag' 

could not do so because of some disagreement with the tenant and 

was forced to deviate to wheat (Case Study W g). The cultivator 

who reported this type of deviations in all t~e four years, had 
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deviated from banan t a 0 sugarcane as he had found that sugarcane 

gave better returns than banana,· particularly on his land which 

was m.ch alkaline. In 1963-64, he had deviated to chillies on 

Some of his plots es its prices had risen to a considerable 

extent (Case Study W 2S). 

The second type of deviations caused by the prices were 

reported more in the irrigated villages. -In Waghode, three 

cultivators each, reported such deviations on 2.00 and 2.47 

acres in 1960-61 and 1962-63; and two cultivators each, on 1.35 

and 1.25 acres in 1961-62 and 1962-63. In Rozode, the area 

under such deviations was relatively large in 1961-62 and 

1962-63 (see Table 7.20). In Khirode and Vivare, however, the 

number of cultivators reporting such deviations was very small. 

The deviated area reported by them was also very minor (see 

Table 7.19). It was observed, that in these villages some ot 

the foodgrains like rice and wheat were not freely available 

because of the Government policies about rationing. In such 
• 

circumstances, the cultivators were required to curb their 

consumption of such foodgrains. Some of the enterprising 

cultivators; however, found an alternative to this and started 

producing those crops on their own land. They deviated on a 

small area of their land and raised such crops mainly to meet 

the consumption needs of the family. Thus, paddy which was not 

a crop of this region was grown by some of the cultivators to 

meet their family consumption::oeeds. Same is the case with 

chillies. The case of one of the cultivators in Waghode may be 

given as an illustration of such deviations (9ase Study W 21). 
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He was a medium cultivator having 16.86 acres of land distri­

buted into four fragments. He had accepted three types of crop­

rotations (NB-JB-J, NB-JB-C and G-C) on different plots of his 

land-holding. According to his rotation-plan, cotton was due 

in 1962-63 on one plot of 0.77 acre but he deviated from it to 

grow paddy in order to meet the family consumption needs of 

rice, which was not available freely in the village. The rice 

supplied through the fair price shops was very limited and was 

not sufficient to meet his total consumption needs. Rice was 

available in black market but he could not buy it as its price 

was as high as Rs.l.50 to Rs.2 per seer. In such Circumstances, 

he preferred to prodace paddy on his own land and hence deviated 

on his small plot of 0.77 acre. He preferred' to deviate for 

paddy on this particular plot as it was nearer the well and very 

convenient to irrigate. The other cultivators also deviated to 

crops like wheat, rice,chillies, etc. under similar circum­

stances. 

7.6. Deviations Caused by the Other Factors 

In this class are included other factors which could not 

be covered in any of the above categories. Among these, the 

interactions of deviations caused by some other factors was the 

major one. Many of the deviations reported in this category 

were caused by this factor alone. Besides this, there were two 

other factors--nuisance from the wild animals and birds, and the 

change in the practice of following the accepted crop-rotation-­

included in this class. These two factors, however, were very 

peculiar and caused deviations only in stray cases. 
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In Table 7.21 are given the details of such deviations 

and the deviated area in different years. The Case of one 

cultivator in Khirode furnished a good example of such devia­

tions (Case Study K 11). He was a small CUltivator having a 

, land-holding of 5.91 acres, distributed into two fragments. He 

had accepted three types of rotations (G-J, G-C and G-C-J) on 

different plots of his land-holding. According to his rotation­

plan, jowar was due in 1963-64 on the plot of 0.83 acre only. 

He had sown jowar accordingly but its seeds were all eaten by 

the wild pigeons, attracted by the mango grove: which was near 

the field. He did not re-sow jowar as he was afraid that it 

would meet the same evil. Instead, he deviated to groundnut, . 

the seeds of which are comparatively bigger in size and are not 

generally eaten by such birds. Thus, the nuisance from the wild 

birds made him deviate from jowar to groundnut on his plot of 

0.83 acre. This deviation affected the cropping on his other 

plots. Because of this deviation he had to deviate on one more' 

plot of 1.50 acres. According to the rotation-plan, groundnut 

was due on this plot in 1963-64. But as he deviated from jowar 

to groundnut on the plot of 0.g3 acre, he had to make provision 

for jowar on his other plot of 1.50 acres, in order to meet the 

family consumption needs. In his circumstances in 1963-64, the 

plot of 1.50 acres was the most convenient to deviate for jowar. 

The other plots of his holding were not so convenient as, on 

one, it would have caused the repetition of the same crop (1.55 

acres) and on the other which was manured, it would have given 

poor yield. (2.03 acres). The cultivator, therefore, had to 
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Table 7.2l • • 
i· 

Deviations Caused by the Interactions of Deviations and Other Factors in the Dry and Irrigated Villages (1961-62 to 1963-64) 

- - - - - - - - - - - - - - -- - - - ------- -------------------------
1961-62 1963-64 

Village ---------------------------------------- -------------------------------------------No. of Area 
plots im 

acres 

Crop 
due 

Crop 
taken. 

acres 

No. of 
plots 

Area 
in 
acres 

Crop 
due 

Crop 
taken 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --------
Khirode -
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 

------
Vivare 4 6.01 Cotton Jowar 1 

- - - - - - - - - - - - - - - - - - -
Total 4 6.01 1 

- - - - -
Waghode 1 0.10 Cotton Jowar 1 

1 2.00 Groundnut Jowar 1 

-
- -

- - - -
Total 2 2.10 a 
- - - - - - - - - - - - - - - - - - - -
Rozode 1 0.13 Cotton Jowar 1 

- - - - -- - - - - - - - - - - - - -
Total 1 0.13 1 

- - - - - - - - - - - - - - - - - - - - - - - - -

-
-

1 

1 

Jowar 

Groundnut 

- - - - - - - - - - - - --- - - - -

0.75 Jowar Wheat 

------
0.75 

2.00 Groundnut Cotton 

2.63 Cotton Jowar 

- -
- - -- -- - - - - -------

1.73 Groundnut Jowar 

2 

1 

1 

--------
Wheat 

Cotton 

---------

1 

1 

1 

1 

- - - - - - -
4 

- - - - -

0.75 

2.00 

2.00 

- - - - -
- - - - -

'Nawati' 
banana . 

'Nawati' 
banana 
Jowar 

Jowar 

- - - -

Groundnut 

Jowar 

Jowar 

Jowar 

Jowar 

--

Grounclnut 

'Nawati t 

banana 
Cotton 

-------

- - - - - - -

- - - - - - - - - -- - - - - - -.- - - - - - - - - - - -
-

• 

1.73 - - - - - - --- - -- - - -

'( ( 
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deviate for jowar on this plot of 1.50 acres only. The other 

cultivators also had to deviate because of the similar'type of 

interactions of deviations in different years. 

In the case of one cultivator in Vivare, the change in 

the usual practice of following the accepted rotation was 

responsible for deviations in two years (Case Study V 10). He 

was a small cultivator having a land-holding of one fragment of 
~ 

2.73 acres. He had accepted the two-year rotation of C-J on it. 

He used to divide the fragment into two plots of 1.73 acres and 

1.00 acre and practise the same rotation on both of them, so 

that both the crops are taken every year--cotton on one piot 

and jowar on another. But in 1961-62 he gave up this practice 

of dividing the fragment. He preferred to put the entire frag~ 

ment',under one crop and practise the same rotation. This caused 

deviation on one of his plots of 1.00 acre in 1961-62. As he 

devoted the entire fragment to jowar in this year, jowar got 

repeated on this plot, instead of cotton which was due. In' 

1963-64, he reverted to his old practice of dividing the frag-
" ' 

ment and growing the two crops every year. In this year also, 

he had to repeat cotton on the plot of one acre. Thus, both the 

deviations were caused by the shift in the practice of followtng 

the accepted rotation. Such deviations were not reported'by any 
" . 

of the cultivators in the other villages. 

Summary 

The external factors causing deviations may be classified, 

into five groups: (1) climatic factors; (2) resource factors; 

0) requirement factors; (4) price factors; and (5) other factors. 
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In the climatic factors, rainfall was the major one, which 

vitiated the cropping pro~rammes of the cultivators in 1963-64 

and caused deviatio,ns to a considerable extent. Among the 

resources, land, manure and water supply were the three 

important factors which caused deviations in many Cases. The 

requirement factors were of three types--food, fodder and cash. 

Of these, the food and the cash requirements were important and 

caused deviations in the case of some cultivators. Prices did 

not Cause many deviations. It was found from the data that in 

the short-run, the prices of different crops generally did not 

affect the annual cropping of the individual cultivators. In 

the long-run, however, prices may be effective and influence the 

rotation-plans of the cultivators. Among the factors included 

in the last group, the interaction of the deviations caused by 

some other factors, was the major one and caused deviations in 

some Cases. 
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CHAPTER VIII 

THE CROP-ROTATIONS. DEVIATIONS!· AND THE CROP-PATTERN 

As seen earlier, the cultivators accept different types 

of crop-rotations as a long-run cropping programme and adhere 

to these to the extent possible. In some years, however, they 

are required to deviate from the rotation course because of the 

factors inherent in the rotation programme itself or because of 

the other factors external to the rotations. Such deviations 

and the area deviated under them are discussed in the preceding 

two chapters. In this chapter we consider the aggregate crop­

pattern of all the sample cultivators in each village, and try 

to see, to what extent the rotations are responsible for the 

variations in the aggregate areas under different crops. We 

may further consider the effect of the area under deviations on 

the aggregate level. 

It is observed in Chapter V that the cultivators accepted 

different types of crop-rotations in order to secure stable 

maximum income over years, through the best use of the available 

resources. Almost all the area of their land-holdings was, thus, 

subjected to the accepted rotations. In the Case of some culti­

vators, however, some portion of their land, which suffered·' 

from physical o~ other peculiarities could not be put under any 

rotation. They were required to devote such area to single 

cropping, suited to the peculiarities of the land. The total 

cropped land of the sample cultivators, therefore, may be 
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classified into two basic categories: (1) the area under the 

accepted crop-rotations; and (2) the area under single cropping. 

Such a classification of the total cropped area in the four 

villages is given in Table 8.1. The table evidently' shows that 

the area under single cropping was negligible in all the villages 

except Wagbode. It was relatively high in Waghode because of 

the orchards of oranges and lemons. We may first consider the 

areas under these two categories in the dry villages; and then, 

the areas in the irrigated villages. 

Table 8.1 : Total Area Under the Rotations and Single Cropping 
in the Four Villages (Area in Aores) 

- - - - - - - - - - - - - - - -- - - - - - - - - - - -Khirode Vivare Waghode Rozode - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -
Area under the 247.82 rotations 258.02 225.53 319.44-

Area under single 
5.44- 6.02 34-.80 0.13 cropping 

- - - - - - - - - - - - - - - - -- - - - - - - - - - - - -
Total 263.4-6 231.55 354.24- 24-7.95 

- - - - - - - - - - - - - - - - - - -- - - - - - - -- - -
d 1 Area Under the Crop-Rotations in_the Dry Villages 
o. • -

In Khirode the cultivators practised different types of 

rotati~ns on 258.02 acres, out of the total cropped area of . 

26).46 acres. They were required to folloW single cropping on 

•.• _ nly Similar was the case in Vivare as well. Out 5.- acres 0 • 

of the total area of 231.55 acres, 225.53 acres were under rota-

1 d single cropping (see Table 8.1). 
tions and 6.02 acres on y un er 

t t ions practised in the two villages and the area 
The crop-ro a 
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under each of these are given in Tables 8.2 and B.3. It can be 

seen from Table 8.2 that in Khirode two-year rotations were 

accepted on a major portion of the total area--lBO.l4 acres or 

about 70.00 per cent. The three and four-year rotations were 

adopted on relatively smaller areas. Of the different types of 

the accepted rotations, the rotations of G-J, G-C, and G-C-J were 

the three major types, claiming larger proportion of the total 

land. In Vivare also, the two-year rotations were relatively 

preferred to other kinds (see Table 8.3). In this village, 

because of the predominance of the deep-black soil, the rotations 

with cotton as one of the crops, were largely accepted. Thus, 

the crop-rotations like C-J, W-C, C-C-C-J and C-C-J-W were the 

major types, having larger areas under them. 

The cultivators adhere to the accepted crop-rotations to 

the extent possible, in their annual cropping. However, a strict 

adherance to the accepted rotations over years is not feasible 

and they are required to undertake deviations in certain years 

which cause variations in the areas under different crops. The 

variations in the areas of different crops, are in fact, 

basically caused by the accepted rotations themselves. The 

variations in the areas of different crops occur eveD if the 

accepted rotations are strictly followed from year to year. In 

this section, an attempt is made to point out such variations 

resulting from the accepted rotations themselves. We have to 

make two assumptions here; one, the accepted rotations are 

strictly adhered to over a period; and two, the size of plots 

under the accepted rotations remains the same throughout. On the 



Table 8.2 : 
Arc ea. under the Rotations Practised by the 

ult1vators in Khirode 

- - - - - - - - - - - -------- - - - - - - - - - - - -Rotation No.of Area Percen-
plots in tage to 

acres total 
- - - - - - - - - - - - - - - - - - area 
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- - - - - - - -- -
Two-Year Rotation: 

Groundnut-Jowar 
Groundnut-Cotton 
Cotton-Jowar 
Bajara-Jowar 
Wheat-Jowar 

- - - - - - - - - - - - - - - - - -
Total 

40 
26 
14 

2 
2 

- - -
84 

73.46 40.79 
70.55 39.16 
28.00 15.54 
6.50 3.61 
1.63 0.90 

- - - - - -- - -
180.14 69.82 

- - - - - - - - - -- - - - - - - - - - - - - - - -- - .- -
Three-Year Rotation: 

Groundnut-Cotton-Jowar 
Groundnut-Jowar-Cotton 
Groundnut-Cotton-Bajara 

Total 

- - - - - - - - -
Four-Year Rotation: 

Cotton-Cotton-Cotton-Jowar 

Total 

Grand Total 

- - - - - - - - - - - - - - - - - - -

24 
9 
3 

36 

1 

1 

121 

- .... -

50.20 
18.63 
3.60 

72.43 28.07 

5.45 100.00 

2.11 
- - - - - - - -

258.02 100.00 

------
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Table 8.3 : Area under the Rotations Practised by the 
Cultivators in Vivare 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Rotation No.of Area Percen-

Plots in tage to 
acres total 

- - - - - - - - - - - - - - - - - - area - - - - - - - - -
Two-Year Rotation: 

Cotton-Jowar 53 62.53 63.59 
Groundnut-Cotton 6 4.43 4.51 
Groundnut-Jowar 10. 9.0.3 9.18 
Wheat-Cotton 14 20..84 21.19 
Wheat-J owar 2 1.50. 1.53 - - - - - - - - - - - - - - - - - - - - - - - - - - - -Total 85 98.33 43.60. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Three-Year Rotation: 

Groundnut-Cotton-Jowar 9 13.34 22.46 
Groundnut-Jowar-Cotton 3 4.13 6.95 
Cotton-Cotton-Jowar 12 17.63 29.68 
Cotton-Cot ton-Wheat 1 1.18 1.99 
Wheat-Cotton-Jowar 7 23.11 38.92 
- - - - - - - - - - - - - - - - - - - - - - - -
Total 32 59.39 26.33 
- - - - - - - - - - --- - - - - - - - - - - - - - - - - - -• 

Four-Year Rot.ation: 

Cotton-Cotton-Cotton-J owar· 
Cotton-Cotton-Jowar-Wheat 

10. 
12 

20..49 
47.32 

30..21 
69.79 

- - - - - - - - - - - - - - - - - - - -
Total 22 67.81 

- - - - - - - - - -
Grand Total 139 225.53 10.0.. DO. 

------- - - - - - - - - - - - -
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basis of these two assumptions, are presented the resulting 

crop-pattern for the period of four years in Tables 8.4 and 8.5; 

and pOint out the yearly variations in the aggregate areas of 

the different crops. In these tables, the variations resulting 

from the different kinds of rotations are separately shown and 

these are added up at the end to get a total effect of all the 

accepted rotations. The variations in the aggregate areas under 

the major crops are shown in Graphs 8.1 and 8.2. These Tables 

and Graphs clearly reveal that the variations resulting from the 

accepted rotations were cyclical in nature. The areas under 

different crops varied according to the sequence of the crops 

included in the rotations and the proportions of the areas 

allotted to them in the initial year (1960-61). 

It will be seen from Table 8.4 that in Khirode the areas 

under all the three major crops, when grown strictly according 

to the accepted rotations, show wide variations from year to 

year. In the period of four years the area under groundnut, 

varied between 77.63 acres in 1960-61 and 110.78 acres in 1961-62; 

the area under cotton between 65.80 acres in 1961-62 and 86.26 

acres in 1960-61; and the area under jowar between 75.54 acres 

in 1962-63 and 88.05 acres in 1960-61. It may be noted from 

Graph 8.1 that the area under groundnut moved on a higher ~evel 

(except in 1960-61) than that of cotton and jowar. This was 

because in all the three major rotations--G-C, G-J and G-C-J-­

which commanded a large proportion of the total area, groundnut 

was the common crop rotated with either cotton or jowar or with 

both. It was a common crop in the other major rotations as well. 



. -Table 8.4 : Variations in Areas under Different Crops Grown Strictly according to the Rotations Practised by the Cultivators in Khirode (1960-61 to 1963-64) (Area in Acres). 

- - - - - - - - - - - - - - - - - - - - - - - - - - - -
Rotation No.of 

plots 
Total 
area 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -1960-61 1961-62 -------------------------------------- --------------------------------------J G c B w - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .- - - - - - - - - - - - - - - - - - -J G c B w 
Two-year rotation: 

Groundnut-Jowar 
Groundnut in 1960-61 18 34.62 34.62 
Jowar in 1960-61 22 38.84 38.84 

34.62 
38.84 

Groundnut-Cotton 
Groundnut in 1960-61 14 30.65 30.65 
Cotton in 1960-61 12 39.90 39.90 

30.65 -
39.90 

Cotton-Jowar 
Cotton in 1960-61 7 13.38 13.38 13.38 
Jowar in 1960-61 7 14.62 14.62 - 14.62 

Bajara-Jowar 
Bajara in 1960-61 1 3.25 3.25 3.25 
Jowar in 1960-61 1 3.25 3.25 3.25 

Wheat-J owar 
- Wheat in 1960-61 ·2 1.63 1.63 1.63 

~ - - - - - - - - - - - - - - - ------- - - - - - - - -
Total 180.14 56.71 65.27 53.28 3.25 1.63 52.88 78.74 45.27 .3.25 

- - - - - - - - -
Three-year rotation: 

Groundnut-Cotton-Jowar 
Groundnut in 1960-61 7 10.23 10.23 10.2.3 

Cotton in 1960-61 6 17.73 17.73 17.7.3 

Jowar in 1960-61 11 22.24 22.24 22.24 

Groundnut-Jowar-Cotton 
Groundnut in 1960-61 1 0.93 0.93 0.93 

Jowar in 1960-61 5 9.10 
Cotton in 1960-61 .3 8.60 

- - 9.10 9.10 
8.60 -8.60 - - - -- - - - - - - - - -- - - - - - - - -

(continued) 
-------
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Table a.4 • • (continued) 

- - - - - - - -- - - - - ---
Rotation No. ot 

plots 

- - - - - - - - - - - - - - -- - - - - -
Three-year rotation:(cont'd.) 

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

- - - - - - - -- - - - - - - - -
Total 

- - --- - - - - - -

Four-year rotation: 

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

1 
1 
1 

36 

1 

- -

Total 
area 

1.20 
1.20 
1.20 

- - -
72.43 

- - -

-
-

. '. - .. -

. "': 

- .'!8.-

! 

- - -
' . 

-

- - - - - - - - - - - - - - - - - - - - ---------------1960-61 1961-62 
--------------------------------------

J G C B W --------------------------------------J G C B W - ~ - - -- -- - - - - - - - - - -. - - - - - - .. - - - - - - -- - -------. 

1.20' - 1.20 
1.20 - - 1.20 -- - 1.20 - 1.20 -

- - - -- - - - -- - - - - - - - - - - - - - - - - - -
31.34 12.)6 27.53 1.20 - 18.66 32.04 1.20 
- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .-

- -
- -- - - - - - - -- - - - - - - - - .". - - - - - - - - -- - - - -- - - - - - - - - - --------

Total 1 5.45 5.45 -
- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - -

Grand Total 121 258.02 8a.05 86.26 1.63 76.99 110.78 

- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -- - - - - - - -- - - - - - - - - - - - -----------

(continued) 
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Table g.4 : (continued) 

- - - -- - --
Rotation 

- - - --- -- - - - - - -
Two-yeer rotation: 

Groundnut-J ower 
Groundnut in 1960-61 
J ower in 1960-61 

Groundnut-CottOD 
Groundnut in 1960-61 

. Cotton in 1960-61 

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

Bajera-Jowar 
Bajara in 1960-61 
Jower in 1960-61 

Wbeat-Jowar 
Wheat in 1960-61 

- - --- - - - - - - - -
Total 

- - - - - - - - - - - -
No. of 
Plots 

-------

19 
22 

14 
12 

1 
7 

1 
1 

2 

Total 
area 

- - - -

34.62 
38.84 

30.65 
39.90 

13.3g 
14.62 

3.25 
3.25 

1.63 

------ - - - - .'. - -- - -- - -1962-63 
--------------------------------------J G C B W - ~ - - - - - - - - - - - - - - ------

34.62 

- -
- 13.38 

14.62 

- -
- 1.63 

- - - -- - - - - - - - - - - - -
1963-64 

--------------------------------------J G C B W 
---------------- - - - -

34.62 
38.84 

- 30.65 - 39.90 -
13.38 -

14.62 

3.25 
3.25 

1.63 -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - - - --
180.14 1.63 52.88 78.74 45.27 - -- - --- - - - - - - - -- - - - - - - - - - -- - - - - - - - - - - - - --- - - - - - - - -- - - - - - - - - - - - - - - - - --

Three-yeer rotation: 

Groundnut-Cotton-Jower 
Groundnut in 1960-61 
Cotton in 1960-61 
Jower in 1960-61 

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

- - - - - - - - - - - - - --

7 
6 

11 

1 
5 
3 

10.23 10.23 
17.73 - 17.73 
22.24- 22.24 

0.93 0.93 
9.10 - 9.10 
8.60 8.60 -

- - - - - - - -- - - - - - - - - - - - - - - - -

10.23 -
17.73 

22.24 

0.93 

- 9.10 -
8.60 -

-------------- .- - - - - - - - --
(continued) 
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Table 8.4 : 

--
Rotation 

(continued) 

- -- - - - - - -----
No. of 
Plots 

- - - - - - - - - - - - - - - - - --
Three-year rotation: (cont'd.) 

Groundnut-Cotton-Bajara 
Groundnut in 1960-61 1 
Cotton in 1960-61 1 
Bajara in 1960-61 1 

- ... - --- - ... ... ... ... ... ... ... ... - -'- -
Total 36 

- - - - - - -- - ... ... - - ... ... - -
Four-year rotation: 

Cotton-Cotton-Cotton-Jowar 
Cotton in 1960-61 1 

- - - ... ... - -- ... - - ... ... ... ... - ... ... 
Total 1 

- - - ... ... - ... ... - - ... - - - - ... ... -

Grand Total 121 

-
... 

Total 
area 
-----.-

1.20 
1.20 
1.20 

... - - - - - -
72.43 
- - - - - ... -

5.45 

... ... - ... - - -
5.45 ... ... - - - - -

258.02 
.... 

- - - --- --- - - - - - - - - - -- - - - - - ,. - -
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- - - --- - - - - - - - -- ---- - - -1962-63 - - - - - --- - - - - - - - - - -- -1963-64 
------------------------------------~ J G C B W T 

--------------------------------------J G c B w 
~ --- - - - - - - - - ~ - - - ~ - - - - -.- --- - --- - - - - - - -- -

- 1.20 - 1.20 
1.20 - .. - 1.20 - 1.20 - - 1.20 -

- - - - - - -- ... - - - - -
18.83 28.03 24.37 1.20 31.34 12.36 27.53 1.20 
- - - - - ... - - - - --- - - - - - - ... --- - -- - - - - - -

5.45 - - - 5.45 -
... ... ... ... ... - ... ... ... ... ... - - ... - - ... - - - ... 

5.45 - 5.45 
... - - - ... - ... ... - - - - - - - ... ... ... ... ... 

93.30 1.63 91.10 

.---_.-------- ------------ -----------------
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Variations in Areas under Different Crops Grown Strictly according to the Rotations Practised by the Cultivators in Vivare (1960-61 to 1963-64) 
(Area in Acres) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - -No.of Total 1960-61 1961-62 1962-63 1963-64, 
Rotation plots --------------------------- --------------------------- --------------------------- ---------------------.-----area J C G W J C G W J C G W J C G W 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -
Two-year rotation: 

Cotton-Jowar 
Cotton in 1960-61 28 32.25 - 32.25 - 32.25 ... 32'1"25 32.25 

Jowar in 1960-61 25 ·30.28 30.28 30.28 30 ... 28 30.28 

Groundnut-Jowar ': 
• 

6 5.43 5.43 5.43 5.43 5.43 . 
Groundnut in 1960-61 
Jowar in 1960-61 4 3.60 3.60 - 3.60 3.60 3.60 

Groundnut-Cotton 
3.13 1960-61 5 3.13 3.13 - 3.13 3.13 Groundnut in 

1.30 1.30 1.,30 1.30 - 1.30 -Cotton in 1960-61 1 

\'lheat-Cotton 
11.16 11.16 11.16 

Wheat in 1960-61 8 11.16 - 11.16 
9.68 

1960-61 6 9.68 9.68 - - 9.68 9.68 
Cotton in 

Wbeat-Jowar 1.50 1.50 - 1.50 
1.50 1.50 ... 

Jowar in 1960-61 2 
- - - - - - - - - - - -- - - - - - - - -- - - - - - - - - -- - - - - - - - - 11.18 - - - - - - - - 37.68 44.57 4.90 - - - - - - - - 11.16 - - - - - - 35.38 43.23 8.56 - - - - - - - 4.90 11.18 

98.33 35.38 43.23 8.56 11.16 37.68 44.57 
Total 85 - - - - - - - - - -- - - - - - -- - - - - - - - - - - -- - - - - - - - - - -- - - - - - - - -- - - - - - - - - - - - - -- - - - - - -- - - - - - - - -

Three-year rotation: 

Groundnut-Cotton-Jowar 
2.76 2.76 

Groundnut in 1960-61 3 
Cotton in 1960-61 4 7.68 7.68 

Jowar in 1960-61 2 2.90 2.90 

2.76 2.76 

7.68 7.68 

2.90 2.90 

2.76 

2.90 

Groundnut-Jowar-Cotton 
0.75 -Groundnut in 1960-61 1 0.75 

Jowar in 1960-61 1 1.38 1.38 
2.00 -Cotton in 1960-61 1 2.00 

- - -- - - - - - - - -- - - - - - - - - - - - -- - -

2.00 

0.75 -0.75 
1.38 1.38 .-

2.00 - 2.00 

- - - - - --- - - - - -- - - - - - - - lcontinupn \ 

0.75 

- - - - -

-



Table 8.5 

Rotation 

. . (continued) 

Three-year rotation: (cont'd) 

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

Cotton-Cot ton-Wheat 
Cotton in 1960-61 

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

--------
Total 

Four-year rotation: 

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

Cotton-Cotton-Jowar-i'lheat 
Cotton in 1960-61 
Cotton in 1960-61 
Jowar in 1960-61 
Wheat in 1960-61 . 

No.of 
plots 

3 
5 
4 

1 

2 
4 
1 

Total 
area 

3.45 
7.60 
6.58 

1.18 

9.88 
10.33 

2.90 

- - - - - - - - - - - - - - -
1960-61 

--------------------------
J C G W 

3.45 
7.60 

6.58 

1.18 

9.88 
10.33 

2.90 

1961-62 
--------------------------

J C G W 

3.45 
7.60 

6.58 

1.18 

9.88 
10.33 

2.90 

- - - - - - - - -
1962-63 

---------------------------
J C G W 

7.60 
6.58 

1.18 

2.90 
10.33 

------

6.58 

1963-64 

3.45 
7.60 

1.18 

- 10.33 
2.90 

514 

- - - - - - - - - - - - - - -
59.39 13.76 32.24 3.51 9.88 26.36 24.05 4 90 4 08 18 09 21 91 9 06 10 33 13 76 32 24 1 dd 

• • •.• • • • • 3.5 9.00 
32 

- - - -

10 20.49 

3 12.46 
2 10.41 

5 15.62 
2 8.83 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - -- -

20.49 20.49 

12.46 12.46 

10.41 10.41 

15.62 
15.62 

- - - - - - - - - - - - - - - - - - - - -

20.49 

15.62 
8.83 

------

20.49 

10.41 

8.83 

10.41 
15.62 

12.46 

- - - - - - - - - - - - - - - - -- -
12.46 , 

------ ------ - - - - - - - - - -
8.83 10.41 41.78 15.62 12.46 44.94 10.41 29.32 26.03 - - - - -

Total 
- - - -

Grand Total 

- - - - - - - - - - --
22 67.81 15.62 43.36 -------

- - - - - - - - - - - - - - - - - - - - ---------------

64.77 118.83 12.07 29.86 74.45 110.39 9.8Q 30.89 65.93 110.09 17.62 31.89 80.76 102.84 8.41 33.52 
i39 225.53 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - --------- -------- ---------

- - - - - - - - - - - - - - - - - - -
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Of the nine types of rotations practised by the cultivators, 

five were with ·groundnut as one of the crops. The area under 

groundnut grown according to the accepted rotations, was, there­

fore, high in almost all years. The case of cotton and jowar 

areas was rather different, in the sense that these moved on a 

lower level in comparison with that of groundnut. This was 

because both of these crops were included in two, out of the 

three major rotations, claiming bulk of the cropped land. Cotton 

was included in G-C and G-C-J and jowar in G-J and G-C-J only. 

In Vivare, the variations caused by the three kinds of the 

accepted rotations were rather peculiar. It may be seen from 

Graph 8.2 that the areas under the major crops in this village, 

moved on distinctly different levels. Cotton was always on the 

higher plane than all the other crops. It varied between 102.84 

acres in 1963-64 and 118.83 acres in 1960-61. This was because 

cotton was included in most of the rotation types of all' the 

three kinds of rotations. It was included in nine out of eleven 

rotation types. In four of the rotation types, it was repeatedly 

grown for two and three years. The area under cotton, therefore, 

always remained higher than that of the other crops every year. 

Cotton was distantly followed by jowar. The area under jowar 

varied from 64.77 acres in 1960-61 to 80.76 acres in 1963-64. 

Jowar was included in eight of the eleven rotation types. However, 

in no rotation it was repeatedly grown for more than one year. 

The areas under the other two crops--groundnut and wheat--were 

.minor and the variations in these areas were also not wide. 

Thus, the accepted rotations, when strictly followed from 
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year to year Cause wide Variations in the areas of different 

crops in both the dry villages. However, the accepted rotations 

could not be adhered to til so s r ct y and followed year by year. 

As pointed out earlier, the cultivators practised the accepted 

rotations to the extent possible. They deviated from the rota­

tion-plans, whenever it was not feasible to adhere to them 

because of the peculiar situation arising out of the inherent or 

external factors. The area variations shown on the assumption 

of strict adherance to the rotation-plans, were, therefore, far 

from facts. The variations in the due areas in actual had to be 

different from these, because of the deviations followed ~y the 

cultiVators in different years. In Graphs 8.3 and 8.4, are 

shown the due areas calculated after taking into consideration 
, . 

the deviations practised in different years. Such due areas were 

calculated on the basis of the crop taken in the preceding year .. 
and the accepted crop-rotations. Along with these due areas, 

are presented in the same Graphs, the actual areas reported·, . 

under different crops to point out the differences between the 

two. It may be seen from the Graphs that the differences between 

the due and the actual areas were not far wide in any year. 

The Graph 8.3 shows that in the Case of the three major 

crops in Khirode, the areas due were quite close to the areas 

actually reported under them. The relation between the due and 

the actual areas was different for different crops. In the case 

of jowar, the area due according to the rotations was always 

h the area actually devoted to it. This means some 
higher t an 

f 'the area due for jowar had deviated-out from it in 
portion 0 
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all the four years. The it i oppos e s the case of groundnut. The 
area due for groundnut was al~ays 1 

,n ower than the area actually 
put under it; which means s e f th om 0 e area, not due under ground-

nut had come to it in all the four years. The case of cotton 

was still different. The area due for cotton was lower than the 

actual in the first two years and higher than the actual in the 

remaining two years. This means, some area deviated-in to 

cotton in the first two years and some area deviated-out from 

cotton in the last two years. 

In Vivare, the relation between the due and the actual 

areas under the major crops were similar. In this village also, 

the area due for jowar was always higher than the area actually 

put under it. The relation in the Case of cotton was mixed as 

in Khirode. The area due for it was slightly higher than 'the 

actual, only in the first year and lower than the actual in the 

remaining three years (see Graph 8.4). The Graph clearly shows 

that in the Case of jowar, some portion of the area due for it 

deviated-out in all the four years. In the case of cotton, 

however, some area deviated-out in the first year and some area 

deviated-in, in the remaining three years. 

These differences in the due and the actual areas under 

• 

the major crops clearly reveal that the accepted rotations were 

not strictly adhered to throughout the period and deviations from 

the rotations were practised in different years. Thus, the 

area under the accepted rotations has to be classified into two 

categories: (1) the rotated area; and (2) the deviated area. 

Such a classification of the area in each year is presented in 
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Tables 8.6 and 8.7. It can be seen from Table 8.6 that in 

Khirode more than three-fourths of the total area under the 

accepted rotations was rotated every year. The rotated area 

varied between 205.92 acres or 79.81 per cent of the total in 

1963-64 and 251.36 acres or 97.42 per cent in 1960-61. The area 

deViated, therefore, was small in 1960-61 and relatively large 

in 1963-64. It was between 52.10 acres or 20.19 per cent of 

the total area in 1963-64 and 6.66 acres or 2.58 per cent in 

1960-61. More or less the same was the case in Vivare (see 

Table 8.7). A bulk of the area under the accepted rotations was 

rotated every year. It was between 71.44 per cent of the total 

area in 1963-64 and 95.63 per cent in 1960-61. The deviated 

area varied between 4.37 per cent in 1960-61 and 28.56 per cent 

in 1963-64. Thus, the rotated area was considerably high'every 

year in both the dry villages. The deviated area, therefore, 

was always small and formed a minor proportion to the total area. 

Below, the rotated and the deviated areas in the two villages, 

are discussed in brief. 

8.2. The Rotated Area 

In Tables 8.8 and 8.9 are given the areas due under the 

different crops; the areas deviated from them and the areas 

rotated under them. The areas due under different crops have 

been estimated on the basis of the crop grown in the preceding 

year and the rotations accepted. From the area due to each crop, 

we deduct the area deviated-out from it, in order to get the 

total rotated area under it. The yearly variations in the 

d eas under the major crops are shown in Graphs 8.5 and rotate ar 



Table g.6 : Total Rotated and Deviated Areas in Khirode (1960-61 to 1963-64) 

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

-------------- --------------- --------------- ---------------Area Percen- Area Perc en- Area Perc en- 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 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Area rotated according 
to the rotations 251.36 97.42 241.05 93.42 243.04 94.19 205.92 79.81 

Area deviated from 
the rotations 6.66 2.58 16.97 6.58 14.98 5.81 52.10 20.19 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total area under the 
rotations 258.02 100.00 258.02 100.00 2,8.02 100.00 258.02 100.00 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Area under single 

cropping 5.44 2.06 5.44 2.06 5.44 2.06 5.44 2.06 

- - - - - - - - - - - - - - - - - - .- - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total cropped area 263.46 100.00 26).J.6 100.00 26).46 100.00 263.46 100.00 

-- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - --



Table 8.7 : To~al Ro~a~ed and Devia~ed Areas in Vivare (1960-61 ~o 1963-64) 

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

--------------- --------------- --------------- --------------
Area Percen- Area 
in ~age ~o in 
acres ~o~a1 acres 

area 

Perc en- Area 
~aga ~o in 
~ota1 acres 
area 

Percen- Area 
taga to in 
~o~a1 acres 
area 

Percen­
tage to 
~otal 
area - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - -

Area rota~ed according 
to ~he rotations 215.67 95.63 200.72 89.00 197.74 87.68 161.11 71.44 

Area deviated from 
~he rota~ions 

Total area under 
the rotations 

9.86 24.81 11.00 27.79 12.32 

- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - -

225.53 100.00 225.53 100.00 225.53 100.00 225.53 100.00 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
Area under single 

cropping 6.02 2.60 6.02 2.60 6.02 2.60 2.60 

------- - - - - - - - -.- - - - - - - - - - - - - - - - - - - - - - - - - - - --
Total cropped area 231.55 100.00 231.55 100.00 231.55 100.00 231.55 100.00 

---------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --



Table 8.8 : Total Areas Due, Deviated-out and Rotated under Different Crops in Khirode 
(1960-61 to 1963-64) (Area in Acres) 

Crop 

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

-------------------- ------------------- ------------------- -------------------
Area 
due 

Area Area Area 
devia- rotated due 
ted-
out 

Area Area 
devia- rota­
ted- ted 
out 

Area 
due 

Area Area 
devia- rota­
ted- ted 
out 

Area 
due 

Area Area 
devia- rota­
ted- ted 
out 

- - - - - - - - - - - - - - - - -
Jowar 89.05 4~J8 84.67 75.63 12.74 62.89 gO.OO 4.23 75.77 74.21 24.60 49.61 

Cotton 

Groundnut 78.61 2.28 76.33 110.13 1.00 109.13 88.22 5.30 82.92 100.48 12.68 87.80 

Bajara 

Wheat 

Total 

4.45 

1.63 

4.45 

1.63 

- - - - - - - - - - - - - - - - - - -

4.45 

- 1.63 1.63 

-- - - - - - - - - -
258.02 6.66 251.36 258.02 16.97 241.05 258.02 14.98 243.04 258.02 52.10 205.92 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



Table 8.9 Total Areas Duel Deviated-out and Rotated under Different Crops in Vivare 
(1960-61 to 196j-64) (Area in Acres) 

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

Crop Area Area Area - Area Area Area Area Area Area Area Area Area 
due devia- rota- due devia- rota- due devia- rota- due devis- rota-' 

ted- ted ted- ted ted- ted ted- ted 
out out out out - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Jowar 64.82 6.18 58.64 72.25 12.64 59.61 70.10 12.74 57.36 82.90 34.12 48.78 

Cotton 118.83 2.68 116.15 112.59 8.14 104.45 107.70 4.83 102.87 96.15 19.07 77.08 

Groundnut 12.07 1.00 11.07 9.80 3.65 6.,15 15.84 1.47 14.37 14.44 5.53 

Wheat 29.81 - 26.34 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 225.53 9.86 215.67 225.5,3 24.81 200.72 225.53 27.79 197.74 225.53 64.42 161.11 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - -
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8.6. It may be seen from Graph 8.5, that in Khirode the varia-

tions in the rotated areas under the major crops were rather 

wide. The rotated area under jowar varied between 49.61 acres 

in 1963-64 and 84.67 acres in 1960-61; the rotated area under 

groundnut between 76.33 acres in 1960-61 and 109.13 acres in 

1961-62; and the rotated area under cotton between 64.06 acres 

in 1963-64 and 84.28 acres in 1960-61. The rotated area under 

groundnut moved on a relatively higher plane because of its 

predominant position in the rotations practised by the culti­

vators. Another point to be noted is that a large proportion of 

the rotated area under each crop was continuously under the 

accepted rotations for all the four years. The proportion of 

such area was between 69.04 and 87.68 per cent in the case of 

jowar; between 71.36 and 88.80 per cent in the case of groundnut; 

and between 71.21 and 89.93 per cent in the case of cotton. We 

have discussed such areas at length in Chapter III, and need not 

be repeated here. The remaining portion of the rotated area 

under each crop was not under the accepted rotations continu­

ously for the entire period of four years. In some years it 

deviated from the rotations; while in others it continued under 

the rotations or reverted to them after the deviation. 

In Vivare also, the variations in the rotated areas under 

the major crops were wide, particularly in the case of cotton 

(see Graph 8.6). It may be seen from the Graph that the rotated 

area under cotton varied between 77.08 acres in 1963-64 and 

116.15 acres in 1960-61. The area under jowar, on the other 

hand, varied within a comparatively narrow range--between 48.78 
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acres in 1963-61+ and 58.610 acres l.°n 6 ~ 19 0-61. The rotated area 
under cotton in this viliage moved on a higher level as it was 

a predominant crop in the accepted ~rop-rotations. In this 

village also, a large proportion of the rotated area under each 
crop was continuously under the accepted rotations for all the 

four years. 

g.3. The Deviated Area 

In both the dry villages the deviated area was small, parti­

cularly in the first three years--i960-61 to 1962-63 (see Tables 

g.6 and 8.7). In these years it varied between 2.58 and 5.81 

per cent of the total area under rotations in Khirode and between 

4.37 and 12.32 per cent in Vivare. In the fourth"year (1963-61+), 

however, the deviated area suddenly shot up. It went up to 20.19 

per cent in Khirode and 28.56 per cent in Vivare. As seen 

earlier, this was mainly because the inadequate rainfall during 

the sowing season of that year. This distorted the farming 

plans of many of the cultivators. As we have seen in the preced­

ing chapter, many of them were required to re-sow their lands 

as the first crop sown according to the rotations failed for 

want of rains. This caused deviations on larger areas. 

The areas deviated from different crops in both the 

villages are given in Tables 8.8 and 8.9. It may be seen from 

these tables that the area deviated from each crop formed a very 

low proportion (almost negligible in some cases) of the ~otal 

due area. In the fourth year (1963-61+) only, when the rainfall 

conditions were rather bad, the deviated area was proportionately 

high--particularly in the case of jowar. In this year, the area 
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deviated from jowar was 24.60 acres which formed about 33.25 

per cent of the area due for jowar in Khirode. In Vivare, such 

a proportion of the deviated area was still higher--41.16 per 

cent. In the case of the other crops, it was not so high. It 
was 

the 
not more than 20 per cent in any of the major crops in both 

villages. Another point to be noted is that in almost all 

the years, the area deviated-out from jowar, was relatively 

larger than that from cotton and groundnut. 

In Tables 8.10 and 8.11, are given the area deviated-out 

from each crop and the other crops grown on that particular 

area. In Khirode, for example, 4.38 acres deviated-out from 

jowar in 1960-61 and three other crops--groundnut (1.95 acres), 

cotton (2.00 acres) and mug (0.43 acre}--were grown on it. Thus, 

the area which deviated-out from jowar in the year, deviated-in 

under these three crops. Such shifts of the deviated area are 

given for all the years in the two Tables. These two Tables 

reveal that in both the villages more area deviated-out from 

the food-crops, mainly jowar, and went under the cash-crops like 

cotton and groundnut. 

As seen earlier, deviations are practised chiefly as a 

corrective measure and are, therefore, for a short duration of 

a year or two, after which the cultivators revert to the rota­

tions. The deviated area in a year, therefore, may be either 

continued under deviation or brought back under the rotations 

in the following year/so During the period of four years, fresh 

deviations also may occur for more than one time on the same 

area. Such year to year movements of the deviated areas in 
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Table 8.10 : Areas Deviated-out and Deviated-in under Different Crops in Khirode (1960-61 to 196)-64) (Area in Acres) 

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

-------~-------------------------- --------------------------------- ---------------------------------- ------------------------------------Area deviated-out Area deviated-in Area deviated-out Area deviated-in Area deviated-out Area deviated-in Area deviated-out Area deviated-in 
----------------- --------------- ----------------- ---------------- ----------------- ---------------- ----------------- -----------------
Crop Area Crop Area. Crop Area 

Jowar 

Groundnut 

------

------

- - - - - - - - - - - - - - - - - - - - - -
4.38 Groundnut 1.95 Jowar 12.74 

2.28 

6.66 

Cotton 

Mug 

1.00 

0.43 

Cotton 1.00 

Jowar 1.28 

Cotton 1.00 

------ - - - -

6.66 

------ - - - -

Groundnut 1.00 

Cotton 3.23 

- - - - - - - - -
16.97 

- - - - - - - - -

Crop Area Crop 
------ - - - - - - - -

Groundnut 5.78 Jowar 

Cotton 4.33 

Wheat 1.63 

Cotton 1.00 

Cotton 1.00 Groundnut 

Jowar 3.23 Cotton 

- - - - ------

16.97 

- - - - - - - - - ------

Area Crop Area Crop Area Crop Area 
- - -- - - - - - - - - - -

4.23 Bajara 2.23 Jowar 24.60 Cotton 7.12 

Groundnut 1.00 Groundnut 16.48 

Cotton 1.00 Wheat 1.00 

5.)0 Jowar 2.80 Groundnut 12.68 Jowar 10.98 

Cotton 2.50 Cotton 1.70 

5.45 Groundnut 5.45 Cotton 13.19 Jowar 6.71 

Banana ).65 

Wheat 2.40 

Wheat 1.63 Groundnut 0.43 

Jowar 1.30 

Chillies 0.33 

------- - - - - - - - - - - - - -

52.10 52.10 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Table 8:11 : Areas Deviated-out and Deviated-in under Different Crops in Vivare (1960-61 to 1963-64) (Area in Acres) 

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

------------------------------------ ----------------------------------- ----------------------------------- ------------------------------------
Area deviated-out Area deviated-in Area deviated-out Area deviated-in Area deviated-out Area deviated-in Area deviated-out Area deviated-in 
--------------~-- ----------------- ---------------- ---------------- ------------------ ---------------- ----------------- -----------------

Crop Area Crop Area Crop Area Crop Area Crop Area Crop Area Crop Area Crop Area 
- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Groundnut 1.00 Bajara 1.00 Groundnut 3.65 Cotton 3.65 

Cotton 2.68 Groundnut 2.68 Cotton 8.14 Jowar 7.01 

Groundnut 0.13 

Paddy 1.00 

Wheat 0.38 Groundnut 0.38 

- - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - - - - -

9.86 9.86 24.81 24.81 

- -- - - - - - - - - - -- - - - - - - - - - - - -- - - - - - - - -

-

-

Groundnut 1.47 Jowar 

Cotton 

Cotton 4.83 Groundnut 

Wheat 

Paddy 

Jowar 

Wheat 8.75 Cotton 

Jowar 

-- - - - - - - - - -- -
27.79 

- -- - - - - - - - - - - - -

0.75 Groundnut 5.53 Jowar 

0.72 Cotton 

0.40 Cotton 19.07 Jowar 10.61 

3.30 Wheat 5.18 

1.00 Groundnut 3.28 

0.13 

8.70 Wheat 5.70 Jowar 3.7$ 

0.05 Cotton 1.92 

- - - - - - - - - - - - - - -- - - - - -

27.79 64.42 64.42 

- - - - - - - - - - - - -- - - - - - - - - -
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both the villages are shown in Tables 8.12 and 8.13. It may be 

seen from Table 8.12 that in Khirode, 

first year (1960-61) was 6.66 acres~ 

nued under the deviations in the next 

the deviated area in the 

Of this 4.48 acres conti­

year (1961-62) and the 

remaining 2.18 acres were reverted to the rotations. In the 

third year (1962-63), 5.36 acres were reverted to the rotations, 

1.00 acre continued under deViation, and on the remaining area 

of 0.30 acre, fresh deviation occurred. In the fourth year 

(1963-64), 3.58 acres were put back under the rotations, 1.20 

acres continued under the deViations, and on the remaining area 

of 1.88 acres, fresh deviations were reported. The two Tables 

reveal that in both the villages, a large proportion of the 

deviated area in a year, was turned back under the rotations in 

the following year/so However, fresh deviations occurred every 

year and the total deviated area in each year remained fairly 

large. It may be noted that the total deviated area in each 

year was large, mainly because of the fresh deviations. The 

area continued under deviations formed a small proportion of .it. 

The total deviated-in area in each year and its distribu­

tion under the different crops grown on it are presented in 

Tables 8.14 and 8.15. The movements of the deviated-in areas 

under the major crops are also shown in Graphs 8.7 and 8.8. It 

may be seen that in both the Villages, a large proportion of the 

deviated area in each year went under the cash-crops like 

groundnut and cotton. This was particularly true of the first 

three years. In the fourth year (1963-64), however, the situa­

tion'was different. In this year the deviated-in area was quite 





Table g.l): Year to Year Shifts of the Deviated Areas in Vivare (1960-61 to 196)-6~) (Area in Acres) 

- --- ~ 

Total 
deviated 
ere a 

9.86 acres 

Total. 

2,...61 acres 

Total 
- - -
27.79 acres 

---.-------------Area under 
deviations 

-----------------Crop 
taken 

Area 

- - - -
Bajara 
Wheat 
Groundnut 
Cotton 

-
--
- - - -

-

1.00 
).1) 
).73 
2.00 

- - -
- - -
-
-

--
- - - - - - - - -Total - - - - - - - - -
6"'.~2 acres 

-----.--- - - - -
Total 

--------i%~~--------------------------i%~~------------- -- - - T - - - - - - - - - -i963-64- - - - - - - - - - - - - - -
,---_._--------------------------------------------------------------------------------------------------.-------- -------------------------------------------------------Area put back 

to rotations 

-.--------------Crop Area 
taken 

Cotton 
Jower 
Wheat 

- - --
- - - -

- - - -

4..26 
2.00 
1.)0 

---

-
--
- -
-

Area continued 
under deviations 

----------------Crop 
taken 

Cotton 
Groundnut 

Area 

2.00 
0.)0 

2.30 

-

Area under fresh 
deviations 

---------------= Crop 
taken 

Area 

Area put back 
to rotations 

----------------Crop 
taken 

Area 

--------------
-

Cotton 
Jower 
Groundnut 
Wheat 
Paddy 

11.21 
7.01 
0.74 
2.55 
1.00 

Jower 
Groundnut 
Cotton 

Cotton 
.lower 
Groundn1:lt 

-

3.13 
1.00 
0.)8 

9.17 
9.63 
0.75 

-- -- - 22.51 19.55 

- - --
- - - -

- - - - - - - -
- -
--

- - - - - - - -

Area continued 
under deviations 

-----------------Crop Area 
taken 

Cotton 
Groundnut 

Wheat 
CottOR 
Groundnut 
Paddy 
Jowar 

2.00 
0.)0 

2.30 

2.96 

-

Area under fresh 
de~iatioDs 

Area put back Area continued Area under fresh 
to rotations under deviations deviations 

Cotton 
Wheat 

-
-

Cotton 
Jowar 
Groundn1:lt 
Wheat 

._-----.-.----.---Crop 
taken 

Area 

--- .. --.---

3.05 

Cotton 
.lower 

-
4.4) 
1.00 -

-------- ------
Cotton 
Jower 
Groundnut 

.-.---._----------Crop 
taken 

Area 

---------
Banana 
Jower 
Cotton 
Groundnut 

0.75 
1.00 
2.00 
0.)0 

-----------------Crop 
taken -- - - -

Wheat 

Area 

----
---

- -- --.--------- - - , 0.)6 -- -- - -----

- 0. _ 
Groundnut 
Cotton 
Wheat 
Jower 

---

-
--- - - - - - - - - - - - - - - - - - - - - - - - ---- - --

12.40 
0.80 
1.22 
5.06 

--- - - -
Cotton 
Wheat 
.lower --

- - - ~ ---- - - - -

-
-

14.92 - - -

-
14.51 - - - -

-

------
Wheat 
Groundnut 
Jower 
Banana 
Cotton 

--- --- -- -
-----

-
1.00 
0.82 
0.75 
0.93 
1.47 

- --
- - ------

- - - - -

-
----
--

Cotton 
Jower 
Wheat 
Groundnut 
Banana 

----
--
--

--- - - - -- - - -- ----- - - - - ----- -.-- -- - - - -. ---- - --- - - - - ---------- --- --- ---
Grand Total 9.g6 2.30 22.51 - 24.06 - 5.26 22.53 -

- - - - - - - - - - - ---- - - - - - - - ------ - - - - - - - - - ----------------- ------ - - - - - - -- -- -- - - - - - - - - --- ---- -- - - - - -- -- ----

536 
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Table 8.14 : The Crops Taken on the Deviated Areas in ~irode 
(1960-61 to 1963-64) . 

- - - - - - - - - -
Crop 

- - - - - - - - -
Jowar 
Cotton 
Groundnut 
Bajara 
Wheat 
Mug 
Chillies 
Banana 

Total 

. 
- - - - - - - - - - - - - - - - - _0._ 

Area in Acres 

- - - - - - - - - - - - - - - - - - - - -
1.28 
3.00 
1.95 

0.43 

6.66 

3.23 
6.33 
5.78 .. 
1.63 .. 

------
16.97 

2.80 
3.50 
6.45 
2.23 

.. 

18.99 .. 
8.82 

l6.91 
:-

0.33 
3.65 

-------
52.10 

--------------------------------

Table 8.15 : The Crops Taken on the Deviated Area in Vivare 
(1960-61 to 1963-64) 

- - - - - - - - - - - - - - - - - - - - -Area in Acres 
Crop 

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

- - - - - - - - - - - - - - - - - - - - - - - -
Jowar 
Cotton 
Groundnut 
Bajara 
Wheat 
Paddy 

'Nawati' Banana 
..:. - - -"- - - - - ---

Total 

- 7.01 0.93 17.34 
2.00 13.21 15.33 20.41 

3.73 1.04 1.59 5.53 
1.00 . -
3.13 2.55 8.94 15.96 . 

1.00 1.00 .. 
5.18 

--------------------
9.86 24.81 27.79 64.42 

--------- -----------------------
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high in the case of all the three major crops. This was mainly 

because of the bad conditions of rainfall during the year. due to 

which the farming plans of many of the cultivators were vitiated 

and many of them were required to deviate from the rotations. 

8.4. Area Under Single Cropping 

As stated earlier, the area reported under the second basic 

category--single cropping--was very low in both the dry villages. 

It was 5.44 acres only in Khirode and 6.02 acres in Vivare. The 

crops grown on this area are given in Table 8.16. A lsrge 

Table 8.16 : Area Under Single Cropping in Khirode and Vivare 
(1960-61 to 1963-64) 

-------------------

Crop 

Jowar 

Paddy 

Chillies 

Total 

Khirode 
---------------
No.of Area in 
Plots Acres 

- - - - - - - - -
4 4.51 

1 0.93 

-
- - - - - - - - -

- - -

Vivare 
------------------
No.of 
Plots 

6 

1 

7 

Area in 
Acres 

0.10 

6.02 

proportion of such area in both the villages was reported under 

jowar. Almost all the area in this category was such that the 

cultivators could not accept any crop-rotation on it because ot­

the peculiarities of the plots and hence were required to resort 

to single cropping continuously. In Khirode, for example, four 

such plots were reported. All these suffered from locational 

disadvantages. Three of these were situated on the banks of the 
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streams and were subjected to continuous erosion. Because of 

constant erosion, the land in these plots had become so poor 

that no other crop except jowar could be grown on it. The culti­

vators could not follow any crop-rotation on it and were required 

to grow jowar year after year. The remaining plot was situated 

in the low lying area, where rain water from the neighbouring 

fields accumulated. Because of such accumulation of water, the 

cultivator could not grow any of the major kharif crops on it. 

To utilize the peculiar situation to his advantage, he put this 

plot of 0.93 acre under paddy continuously. 

In Vivare also, five out of six plots, were peculiar in 

their situation and the cultivators were required to grow jowar 

on these continuously. The remaining small plot of 0.10 acre 

was continuously devoted to chillies, as it was near the well 

and very convenient to irrigate. The cultivator stated that in 

his opinion, it was beneficial to grow chillies continuously 

on the same area. 

In both the villages, single cropping was resorted to OD 

the areas which had some peculiarities, inhibiting the culti­

vators from following any crop-rotation. They were required to 

accept single cropping as the only profitable alternative left 

for them. 

8.5. Total Area 

In Tables g.17 and 8.1g the effects of the rotations and 

the deviations on the total area under each crop in different 

years are summarised. The Tables give the total areas due 

according to the rotations and single cropping, areas deviated-out 
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Table 8.17 Total Areas Due, Deviated-out, Rotated and Deviated-in under Different Crops in Khirode (1960-61 to 1963-64) (Area in Acres) 

- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1960-61 1961-62 

-------------------------------------------------- -------------------------------------------------------
Crop Total Area Area Area Area Total Area Area Area Area 

area devia- rotated devia- under Total area devia- rotated devia- under Total 
due ted-out ted-in single area due ted-out ted-in single area 

cropping cropping 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -

Jowar 93.56 4.38 84.67 1.28 4.51 90.46 80.14 12.74 62.89 ).23 4.51 70.63 

Cottori 84.28 84.28 ,3.00 87.28 67.81 ).23 64.58 6.33 70.91 

Groundnut 78.61 2.28 76.33 1.95 78.28 110.13 1.00 109.13 5.78 114.91 

Bajara 4.45 4.45 4.45 4.45 4.45 4.45 

Wheat 1.63 1.63 1.63 1.63 1.63 

Paddy 0.93 0.93 0.93 0.93 0.93 0.93 

Mug 0.43 0.43 

Chillies 

Banana 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 263.46 6.66 251.36 6.66 26).46 263.46 16.97 241.05 16.97 5.44 263.46 

- - ~.- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -
(continued) 



(continued) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Crop 

1962-63 
------.--.---.--------.-------.--------.------------
Total 
Area 
due 

Area 
devia­
ted-out 

Area Area" 
rotated devia­

ted-in 

Area 
under Total 
single area 
cropping 

Total 
area 
due 

Area 
devia­
ted-out 

1963-64 

Area Area 
rotated devia­

ted-in 

Area 
under 
single 
cropping 

Total 
area 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

Jowar 84.51 4.23 75.77 2.80 4.51 83.08 78.72 24.60 49.61 18.99 4.51 73.11 

Cotton 85.35 5.45 79.90 3.50 83.40 77.25 13.19 64.06 8.82 72.88 

Groundnut 88.22 5.30 82.92 6.45 89.37 100.48 12.68 87.80 16.91 104.71 

Bajara 4.45 4.45 2.23 - 6.68 4.45 4.45 4.45 

Wheat 1.63 1.63 3.'+0 3.40 

Paddy 0.93 0.93 0.93 0.93 0.93 0.9) 

Mug 

Chillies 0.33 0.33 

Banana 3.65 3.65 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 263.46 263.46 263.46 52.10 205.92 52.10 26).46 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -------
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Table 8.18 Total Areas Due, Deviated-out, Rotated and Deviated-in under Different Crops in Vivare (1960-61 to 1963-64) (Area in Acres) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Crop 

Jowar 

Cotton 

Groundnut 

Wheat 

Bajara 

Paddy 

Chillies 

Banana 

- - - - - - - - - - - -

Total 

- - - - - - - - -

1960-61 
=---------------------------------------------------
Total 
area 
due 

70.74 

118.83 

12.07 

29.81 

0.10 

- - - -

231.55 

Area 
devia­
ted-out 

6.18 

2.M 

1.00 

- - - -
9.86 

- - - - - - - - -

Area Area 
rotated devia­

ted-in 

58.64 

116.15 2.00 

11.07 3.73 

29.81 3.13 

1.00 

215.67 9.86 

- - - - - - - - -

Area Total 
under area 
single 
cropping 

5.92 

0.10 

6.02 

- - - - -

64.56 

118.15 

14.80 

32.94 

1.00 

0.10 

231.55 

- - - -

Total 
area 
due 

78.17 

112.59 

9.80 

30.89 

0.10 

231.55 

- - - - -

Area 
devia­
ted-out 

12.64 

8.14 

3.65 

0.38 

24.81 

- - - -

1961-62 

Area Area 
rotated devia­

ted-in 

59.61 7.01 

104.45 13.21 

6.15 1.04 

30.51 2.55 

1.00 

- - - -
200.72 24.81 

- - - - - - - - -

Area 
under 
single 
cropping 

5.92 

0.10 

6.02 

Total 
area 

72.54 

117.66 

7.19 

33.06 

1.00 

0.10 

- - - -
231.55 

- - - - - - - -
(continued) 

543 



544 

Table 8.18 (continued) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1962-63 1963-64 

.-------------------------_._----------------------- -----------------------------------------------------Crop Total Area Area Area Area Total Total Area Area Area Area Total 
area devia- rotated devia- under area area devia- rotated devia- under area 
due ted-out ted-in single due ted-out ted-in single 

cropping cropping 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Jowar 76.02 12.74 57.36 0.93 5.92 64.21 88.82 34.12 48.78 17.34 5.92 72.04 

Cotton 107.70 4.83 102.87 15.33 118.20 96.15 19.07 77.08 20.41 97.49 

Groundnut 15.84 1.47 14.37 1.59 15.96 14.44 5.53 8.91 5.53 14.44 

Wheat 31.89 8.75 23.14 8.94 32.08 .32.04 5.70 26.34 15.96 42 • .30 

Bajara 

Paddy 1.00 1.00 

Chillies 0.10 0.10 0.10 0.10 0.10 0.10 

Banana 5.18 5.18 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 231.55 27.79 197.74 27.79 6.02 231.55 2.31.55 64.42 161.11 64.42 6.02 231.55 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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from the rotations, areas rotated, areas deviated-in end areas 

under single cropping. These areas are also shown in Graphs 

g.9A to a.lOC drawn separately for each individual crop. It may 

be seen that the aggregate area under each crop comprised of the 

areas coming from three categories: (1) the area coming through 

the rotations; (2) the area coming through the deViations; and 

(3) the area coming through the single cropping. A large portion 

of the total area under each crop, however, came from the rota­

tions. In the Case of each of the major crops, more than three­

fourths of the total area came through the rotations, particularly 

in the first three years. In the fourth year the rotations were 

more vitiated because of the bad conditions of rainfall end 

hence the deviated area under each crop was comparatively large. 

The areas under single cropping being very small in both the 

years did not affect much the total areas under different crops. 

As seen earlier, the area deviating-out from a crop, went 

under other crop/s and was considered as a deviated-in area under 

them. Such shifts of the areas occurred mostly in the case of 

the major crops. These crops lost some of their due areas and 

gained other areas through deviations. It may be noted that in 

both the villages, the cash-crops like cotton and groundnut gained 

larger area through deviations than the area lost. The net 

etfect in the case of these crops, theretore, was positive. In 

some years, the total area under these crops, was even larger 

then the area due according to the rotations end single'cropping 

(see Graphs S.9A to·S.IOC). The case of the tood-crop, jowar, 

was just opposite. It lost more area due to it under the 
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rotations than what it gained through the deviations. This was 

true in both the villages. The total area under jowar, there­

fore, was always lower than the area due to it according to the 

rotations and single cropping. This clearly depicted the basic 

attitude of, the cultivators. They grew jowar on the area just 

sufficient to meet their family food requirements and not more. 

They did not grow more jowar, even though it was due according 

to the rotation-plan. The fact that the areas under the cash­

crops were higher than the due areas, also pOinted out the second 

part of the basic attitude of the cultivators, that they tried 

to maximise their cash-income by growing more of cash-crops 

whenever possible. 

The yearly variations seen in"the aggregate area of each 

crop were largely caused by the rotations themselves, as bulk of 

the area under a crop came through rotations only. The devia­

tions played a very minor role (see Graphs g.9 and g.lO). The 

trend of area variations set by the total rotated area under a 

crop was not much affected and never changed completely in any 

year by the deviations. 

g.6. Irrigated Villages 

In Table g.l, is given the classification of the total 

cropped land in the irrigated villages into the two basic 

categories--the area under rotations and the area under single 

cropping. From this Table it is evident that a bulk of the 

cropped area in both the villages was under rotations. The area 

under single cropping was negligible in Rozode. In Waghode, 

however, it was high (34.80:acres) or about 9.82 per cent of the 
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total. As stated earlier, such area was large in this village 

because of the orchards of oranges and lemons. We may first 

deal with the areas under rotations in both the villages and 

then take up the areas under single cropping. 

8.7. Area Under the Crop-Rotations 

The total area under the rotations was as high as 319.44 

acres or 90.18 per cent of the total in Waghode and 247.82 acres 

or 99.95 per cent in Rozode. In Tables 8.19 and 8.20 are given 

the different crop-rotations practised by the cultivators and 

the areas claimed by each of these. It may be seen that in 

Waghode, three-year rotations were predominantly followed by the 

cultivators. Such rotations claimed more than 60 per cent of 

the total area under the rotations. The areas under the two and 

four-year rotations were comparatively very small. The dual 

rotations were accepted on 43.90 acres or 13.74 per cent of the 

land. Of the different types of the rotations practised in this 

village, the rotations of C-J, NB-JB-C and NB-JB-J were the 

major ones, claiming larger proportion of the total area. In 

Rozode, however, the two-year rotations were more predominant. 

This kind of rotations commanded nearly half of the total area 

under the rotations. The three-year rotations claimed about 

37.57 per cent of the total area. These two kinds of rotations-­

two and three-year--claimed more than 80 per cent of the total 

area. The dual rotations were accepted on a very small area of 

19.39 acres only. In this village, among the crop-rotations, 

the rotations of G-J, NB-JB-C and NB-JB-J were more common with 

the cultivators and claimed larger areas under them. 



Table 8.19 Area under the Rotations Practised by the 
Cultivators in Waghode 
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Rotation 

No.of Area 
plots in 

acres 

Percen­
tage to 
total 
area 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Two-Year Rotation: 

Cotton-Jowar 16 20.22 69.29 
Groundnut-Jowar 5 8.96 30.71 

Total 21 29.18 9.13 
Three-Year Rotation: 

'Nawati' banana-'Junar' banana-Cot ton 57 120.40 62.08 
'Nawati ~ banana-' Junar' banana-Jowar 32 49.95 25.75 
'Nawati' banana-'Junar' banana-Groundnut 2 4.00 2.06 
Groundnut-Cotton-Jowar, 7 12.33 6.36 
Wheat-Cotton-Jowar 1 7.28 3.75 

Total 99 193.96 60.73 

Four-Year Rotation: 
'Nawati' banana-'Junar' banana-Cot ton-

Jowar, 9 15.59 29.75 
'Nawati' banana-' Junar' banana-Cot ton-

Groundnut 3 2.88 5.50 
'Nawati' banana-' Junar' banana-i'lheat-

Jowar ' 1 6.50 12.40 
'Nawati' banana-'Junar' banana-Cot ton-
, Cotton 7 17.68 33.74 

Cotton-Cotton-Cotton-Jowar 2 9.75 18.61 
Total 22 52.40 16.40 

Dual Rotation: 
'Nawati' banana-'Junar' banana-Jowar 

Or Cotton-Jowar 4. 6.31 14.37 
'Nawati' banana-'Junar' banana-Cotton 

Or Cotton-Jowar 10 9.94 22.64 
, Nawati' banana-' Junar' banana-Cotton 

Or Groundnut-Cotton 4 10.60 24.15 
'Nawati' banana-'Junar' banana-Jowar 

Or Groundnut-Jowar 4 2.76 6.29 
'Nawati' banana-' Junar' banana-Jowar 

Or Wheat-Jowar 1 2.20 5.01' 
'Nawati' banana-' Junar' banana-Cotton 

Or Groundnut-Cotton-Jowar 5 12.09 27.54 

Total 28 43.90 13.74 
- - - -

Grand Total 170 319.44 100.00 
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Table 8.20 : Area under the Rotations Practised by the 
Cultivators in Rozode 

- - - - - - -- - - - - - - - - - - - - - - - - - - - - -
Rotation 

No.of Area 
Plots in 

acres 

Percen­
tage to 
total 
area - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Two-Year Rotation: 
Groundnut-Jowar 
Groundnut-Cotton 
Cotton-Jowar 
Wheat-J owar 

Three-Year Rotation: 
Total 

'Nawati' banana-'Junar' banana-Cotton 
'Nawati', banana-'Junar' banana-Jowar 
'Nawati' banana-'Junar' banana-Groundnut 

,'Nawati' banana-tJunart banana-Wheat 
Groundnut-Cotton-Jowar 

Total 
Four-Year Rotation: 

'Nawati' banana-' Junar' banana-J owar­
Cotton 

'Nawati' banana-' Junar' banana-Cotton­
Jowar" 

'Nawati' banana-'Junar' banana-Cotton­
Wheat, 

'Nawati' banana-' Junar' banana-Mai ze­
Cotton 

'Nawati' banana-'Junar' banana-Maize­
Bajara 

Total 
Dual Rotation: 

'Nawati' banana-'Junar' banana-Cotton 
Or Cotton-Jowar 

'Nawati' banana-'Junar' banana-Jowar 
Or Cotton-Jowar 

'Nawati' banana-' Junar' banana-Jowar 
Or Groundnut-Jowar 

'Nawati' banana-' Junar' banana-Cotton 
Or Wheat Jowar 

'Nawati' banana-' Junar' banana-Jowar 
Or J owar-J O'fllar ' 

'Nawati' banana-'Junar' banana-Jowar 
Or Chillies-Chillies 

Total 

- - - - - - - - - - - - - - -
Grand Total 

41 
3 
6 
5 

55 

29 
24 
3 
1 
6 

63 

3 

4 

3 

1 

1 

12 

5 

11 

2 

1 

1 

". 1 
21 

97.54 
4.51 
6.98 
4.33 

113.36 

42.77 
30.30 
3.42 
1.03 

15.58 
93.10 

4.08 

4.23 

7.03 

2.15 

4.48 
21.97 

8.02 

2.63 

0.75 

0.37 

0.28 
19.39 

86.04 
3.98 
6.16 
3.82 

45.74 

45.94 
32.55 
3.67 
1.11 

16.73 
37.57 

18.57 

19.25 

32.00 

9.79 

20.39 
8.87 

37.85 

41.37 

13.56 

3.87 

1.91 

1.44 
7.82 

- - - - - - - - - - - -
247.82 100.00 

- - -- - - - - - - - --
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. 
As is the case in the dry villages, the area variations 

in the irrigated villages also, were basically caused by the 

accepted rotations themselves. The variations in the areas under 

the different crops occur, even if the accepted rotations are 

strictly practised year by year. In this section we show the 

variations resulting from the rotations alone, presuming that 

these are adhered to throughout the period and the size of plots 

under them remains the same. Such variations in the areas of 

different crops are given in Tables g.21 to g.24. The area 

variations given in Tables 8.21 and g.23 are calculated consider­

ing that, of the dual rotations, the rotations of dry crops 

alone, which are basically accepted by such cultivators, are 

followed throughout the period. The variations in Tables 8.22 

and 8.24, on the other hand, are calculated assuming that irriga­

tion is made available to such cultivators for all the four years 

and of the dual rotations, the rotations with banana crop, are 

followed by them throughout the period. The areas under the 

different crops, therefore, varied between the minimum and the 

maximum areas given by these two types of calculations. In 

Waghode, the area under 'Nawati' banana varied between 42.65 

acres in 1962-63 and llg.44 acres in 1960-61; 'Junar' banana 

between 36.94 acres in 1960-61 and 11g.44 acres in 1961-62; 

cotton between 68.74 acres in 1961-62 and 111.69 acres in 1962-63; 

and jowar between 28.94 acres in 1961-62 and 83.25 acres in 

1960-61. In Graphs 8.11 and g.12 are shown the area variations 

calculated on the basis of the basic rotations as done in Tables 

8.21 and 8.23. It may be seen from Graph g.ll that in Waghode, 
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Table g.21 : Variations in Areas under Di~~erent Crops Grown Strictly according to the Basic Rotations Practised by the Cultivators in Waghode (1960-61 to 
196.3-64) (Area in Acres) '.. ' 

- - - -- - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---- - - - - - - - - - - - - - - - -1960-61 1961-62 
Rotation Ho. o~ Total 

plots area ------------.-------------------------------- --------------------------------------------.-. 
NB .lB c J G w HB JB c .l G w - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -

Two-year rotation: 
Cotton-Jowar 

Cotton in 1960-61 1.3 15.14 15.14 - - 15.14 
.lowar in 1960-61 17 21 • .3.3 21 • .3.3 - - 21 • .33 -

Groundnut-Cotton 
Groundnut in 1960-61, 2 .3.80 3.80 - 3.80 -
Cotton in 1960-61 2 6.80 6.80 - 6.80 

Groundllut-J owar 
Groundnut in 1960-61 .3 .3.gS .3.8S - - ).86 
.lowar in 1960-61 6 7.S", 7.g4 - - - - - 7.g4 -

Wbeat-Jowar 
Jowar in 1960-61 1 2.20 - 2.20 - - - 2.20 

- - --- ------ - - - -.---- - - - - - - - - ------ - - - - - - - - - - -- - - - - - - - - --- - - - -
Total 44 60.99 - 21.94 31.37 7.6S 25.1) 19.02 14.64- 2.20 

- - - - - ------ - - - - - - - - - - - - - - - - - - -- - - - - - - -a- ------- -------- - - - - - - - - - ------- -- - - - -- - - - -
Three-year rotation: 

'Nawati' banana-' Junar' banana-Cotton 
"NawaU' 'banana in lCJ160-61 29 57.79 57.79 - 57.79 -
, .lunar"banana in 1960-61 9 22.46 22.46 - 22.46 

Cotton'in 1960-61 19 40.15 40.15 - 40.15 
'Nawati' banana-'.lunar' banana-Jowar 

, 'Nawati' 'banana. in 1960-61 11 lS.01 18.01 18.01 

'Junar' 'banana in 1960-61 6 9.48 9.48 
'.lowar' in 1960-61 15 22.46 22.46 22.46 

'Hawati' banana-'Junar' banana-Groundnut 
" 'Nawati' "banana in 1960-61 1 3.00 3.00 3.00 

Groundntit in 1960-61 1 1.00 1.00 1.00 
Wheat-Cotton-Jowar 

Wheat in 1960-61 1 7.28 - -
-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - -- - - - - - - --------

(continued) 
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Table g.21 (continued) 

- - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - ----- -- --1960-61 1961-62 
Rotation 

No.ot Total 
plots area --------------------------------------------- ------------------------------------.--------NB JB c J G w NB JB c J G w - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - -- - - -- -

Three-year rotation: (continued) 

Groundnut-Cotton-Jowar 

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

3 
5 
4 

4.63 
10.13 

9.66 
10.13 -

9.66 

4.63 - - 10.13 -- 9.66 
- - - - - - - - - - - - - - - - -- - - - - - - - -- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total 104 5.63 63.61 76.60 34.37 19.61 9.66 - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - --- - - - - - - - - -- - - - -- - - - - - - - - - --- - - - - - - - - - - - - - - - -
Four-year rotation: 

'Hawati' banana-'Junar' banana-Cotton-Jowar 
"'Nawati' "banana in 1960.61 
Cotton "in 1960-61 
Jowar in 1960-61 

'Hawati t banana-' J1lllar' banana-Cotton-Groundnut 
"Groundnut in 1960-61 

'Nawati' banana-'J1Ular' banana-Cotton-Cotton 
"'Nawati' "banana in 1960-61 
'Junar' " banana in 1960-61 
Cotton" in 1960-61 

'Bawati' banana-'Junar' banana-Wheat-Jowar 
"'Bawati '"banana in 1960-61 

Cotton-C6tton-C6tton-Jowar 
Jowar in 1960-61 

1 
2 

6 

3 

1 
5 
1 

1 

2 

1.20 1.20 
4-.3g 4-.36 

10.01 

2.88 -
6.35 6.35 
5.00 5.00 
6.33 6.33 

6.50 6.50 -
9.75 

- - -- - - - - - - - - - - - - - - - - - - -- - - - - - - -
Total 22 52.40 14.05 5.00 10.71 

1.20 -
10.01 - 10.01 

2.66 2.66 - -
- 6.3' -- - 5.00 -- - 6.33 -

6.;0 -
9.75 - 9.75 

---------- ----- ------.- - ---19.76 2.g8 12.89 14.0, 21.08 
- - - --- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Grand Total 170 319.44 92.85 36.94 82.93 83.25 16.19 2.20 

- - - - - - - - - - - - - - - - - - - --- - - - - - - - - -- - - - - - - - -- - - - - - - - -- - - - -- - - - - - - --
(continued) 
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(continaed) 

- - -- - - - - - - - - - - - - --- - - - -- - - - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - - - - - -- - - ------
Rotation No.of Total 

plots area 
1962-63 

------------------------.-------------------.-
NB JB C J G w 

1963-64 
------.-------------------------------------NB JB C J G w - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - --- - - --- - - - - - - - - - - - - - -

Two-year rotation: 
Cotton-Jowar 

Cotton in 1960-61 13 15.14 15.14- - - - - 15.14 
Jowar in 1960-61 17 21.33 - 21.33 - - - 21.33 -

Groundnut-Cotton 
Groundnut in 1960-61 2 3.60 3.80 - - 3.80 - -
Cotton in 1960-61 2 6.89 - - 6.60 - .. - - 6.60 -

Groundnut-Jowar 
Groundnut in 1960-61 3 3.88 - 3.88 - 3.86 -
Jowar in 1960-61 6 7.64 - 7.84 - - - 1.84- -

Wheat-Jowar 
Jowar in 1960-61 1 2.20 - 2.20 - 2.20 

- - - - - - - - - ------- - - - - - - - - - -- --.--- - - - - - - - - - - - - - -- - - - -- - - -- - - - - - - - - --Total 44 60.99 21.94 31.31 7.68 - - 25.13 19.02 14.64 2.20 
- - - - - - - - - - - - - -- - - ------- -- - - - - - - - - - - - - - - -- - - -- - -- - - -- - - ---- - --- - - - - - -- - - -- - - - -
Three-year rotation: 

'Hawati' banana-'Junar' banana-Cotton 
'Nawati' banana "in 1960-61 29 57.79 57.79 57.19 -
'Junar" banana in 1960-61 4) 22.46 22.46 - - 22.46 - -
Cotton in 1960-61 19 40.15 40.15 - - 40.15 -

'Nawati' ballana-'Junar' banana-Jowar 
'Nawati' banana"in 1960-61 11 18.01 - 18.01 - 18.01 - -
'Junar' . banana in 1960-61 6 9.4~ 9.4~ - - - 9.4~ -
Jowar "in 1960-61 15 22.46 - 22.46 - - - 22.46 -

'Hawati' banana-' Junar' banana-Groundnut 
f Nawati' banana "in 1960-61 1 3.00 - - 3.00 - 3.00 - -
Groundnut in 1960-61 1 1.00 1.00 - 1.00 

Wheat-Cotton-Jowar 
Wheat in 1960-61 1 7.28 - 7.2g - - - - 7.28 

- - --- - - - - -- - - - ------ - - --- - - --- - - - - - - - -- - - - - -- - --- - - - -- - - -- - - -- ------ - --
(continued) 
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(continued) 

- - - - -- - -- - - -- - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - --- - - - - -- - - -- -- - - ..• - - - --
iotatioft No.of Total 

plots erea 
1962-63 

---------------------------------------------NB .lB C .l G w 
1963-64 

---------------------------------------------NB .lB c oJ G w --------------------------------------------------------------------------------
Three-yeer rotation: (continaed) 

Groundnut-Cotton-olowar 
Groundnut in 1960-61 
CottOR ift 1960-61 
.lower in 1960-61 -- - - - - - - - - - - - -
Total 

3 
5 
4 

104 

4.63 
10.13 
9.66 

--
9.66 

------. 
206.05 31.94 63.61 67.45 

4.63 
10.13 

- - - -
29.92 13.13 

- -- - 10.13 -- - 9.66 --- - - - - -- - - - - - - - -- 78.80 31.94 50.28 32.12 - - - - - - - - - - -- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - --- - - - --
Four-year rotatioft: 

'Hawati' banana-' .luner' banana-Cotton-Jower 
., Hawati' 'banana in 1960-61 
Cotten 'in 1960-61 
.lower in 1960-61 

'Hawati' banana-' .luner' banana-Cotton-Groundnut 
'Groundnut ift 1960-61 

'Hawati' banana-' .lunar' banana-Cotton-I!:otton 
. 'Hawati' 'banana in 1960-61 
'.lunar" banana ift 1960-61 
Cotton' in 1960-61 

'Hawati' banana-'.lunar' banana-Wheat-Jower 
. 'Hawati' 'banana in 1960-61 

Cotton-Cotton-C6tton-.lowar 
Jowar in 1960-61 

1 
2 
6 

3 

1 
5 
1 

1 

2 

1.20 - 1.20 
4.38 4.38 

10.01 10.01 

2.8S 2.88 -
6.35 • 6.35 
5.00 5.00 
6.33 6.33 -
6.50 

9.75 -- - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -Total 22 52.40 10.71 12.89 22.30 

- -- - - -- -
- - - -

- -- - - - -- ... 

6.50 - - 6.50 

- - -- - - - - - - - - -------- -------
6.50 -- - - - --- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - .. - - - - -- - - - - - _.- - - - - - - - - - - - - --

Grand Total 170 319.44 42.65 76.50 111.69 61.29 20.81 

------------------.------------- - - - - - - - - - - - - - - - _ .. -- - -- - - - - - - _ .. - _ .. - - - - - .. - - - - --
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Table 8.22 : Variations in Areas under Different Crops GroWA according to the Rotations, ASSuming Water Is· Made Available Throughout the Period 
. in Waghode (1960-61 to 196.3-6,.) (Area in Acres) 

, . 
------ - - - - - - - - - - - - - --

Rotation 

- - - - - - - -.-
No.or 
plots 

Total 
area 

" 

-----------------------. 1960-61 
--.------------------------------------------

NB JB C J G w 

---- - -- - - - - - - - - - - --- -.- - ~ 1961-62 
-----------------------------------------------NB JB C J G w ---- - - - - - - - - - - - - - --- - - - - - - -- - -~ - - - - - - - - - ------ - - - - - - - - ~ -- - -- - - - - - - - - -- - - - - - - -- - - -

Two-1e~ rotation: 
Cotton-Jowar 

Cotton in 1960-61 
Jowar in 1960-61 

Groundnut-Jowar 

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

Total 

,. 
12 

2 
3 

- - - - - - - - - - -- - - - -21 29.18 

,..80 4.80 -- 15.,.2 - - - 15.42 -
-5.81 ---- 3.15 --

- - - - - -- - .. -- - - - -- -----------
4.80 21.23 3.15 - - - 15.42 7.95 S.al 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - -- - - - --
Three-year rotation: 

'Hewati' banana-' Junar' banana-Cotten 
'Nawati' banana 'in 1960-61' 
• Junar.! ' banana in 1960-61 
Cotton .in 1960-61 

'Naweti' 'Qanana-'Junar' banana-Jowar 
'Nawati' banana 'in 1960-61 
',Junar' .banana in 1960-61 
Jowarin 1960-61 

'Nawati' banana- 'Junar' banana-Groundnut 
'Nawati' banana'in 1960-61 
Groundnut in 1960-61 

Wheat-Cotton-Jowar 
Wheat in 1960-61 

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

- - --- - - - - - - - - - - - -
Total - - - - - - - - - - - - - - - - - - - - - - --Total area under £our-year rotations 

.3t! 
10 
2t! 

14 
6 

21 

1 
1 

1 

1 ,. 
2 

3.00 
1.00 

1.00 
7.13 
,..20 

127 2.37.t!6 

22 52.1t.O 

-23.96 

- 29.4-/t. 

3.00 - -
'-

7.13 

- - - -33.6,. 
--------

1,..05 5.00 10.71 19.76 - .. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Gr81'ld Total 170 319."" 118.44 38.44 72.62 74.63 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - .. .- .. .. .. .. .. .. -'- .. - - - - .... 

- - -- -- 23.96 -49.98 
• -- - . 

• - 22.30 - - - • -- 29.44 

- - - 3.00 
1.00 - 1.00 - -
-

1.00 - - 1.00 - - -- - ,..20 ---- - - - -.. - .. -- .. 
2.00 7.2t! 80.42 10,..39 32.2,. 16.61 - .. .. -- .. .. .. .. - .. .. .. .. .. .. - .. - .. .. .; - .. 
2.88 - 12.89 14.05 21.08 .. .. .. .. - .. .... .. - - - - .. .. - .. .. - - .. .. - .. - .. .. .. .. .. .. -

93.31 118.44 68.74 28.94 10.01 

-- ---- -------_ .. ------
(continued) 
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Table 6.22 (continued) 

Rotation 
- - - - - N~.~r- - If-t~- - - - - - - - - - i962:63 - - - - - - - - - - - - - - - - - - -- - i96.3:64 - - - - - - - .~ -9 ___________________ • _______________________ ._ _ ___________________________________________ _ - - - - - - - - - - - - - - - - -

plots area NB JB C J G W NB JB C J G W 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -
Two-year rotation: 

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

Groundnu.t-Jowar 
Groundnu.t in 1960-61 
Jowar in 1960-61 

Total 

'" 12 

2 
3 

21 29.Hl 

- - ",.80 - - 15."'2 

- 3.15 

- - - - - - - - - - - - - -",.80 21.23 3.15 

- - - -- - 15.",2 
, 

- - - 3.15 
5.81 -- - - - - - - - - - -- - 15.42 5.81 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - -

Three-year rotation: 
'Nawati' banana-' Junar' banana-Cottoll 

tNawati' banana·in 1960-61 
"JunaI'.!.' banana in 1960-61 
Cotten·in 1960-61 

'Nawati' banana-' Junar' banana-Jowar 
'Nawati' banana·in 1960-61 
-Junar' . ban~a in 1960-61 
Jowar .in 1960-61 

'Nawati' banana-'Junar' banana-Groundnu.t 
'Nawati' banana in 1960-61 
Groundnut in 1960-61 

Wheat-Cotton-Jowar 
Wheat ill 1960-61 

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

14 
6 

21 

1 
1 

1 

1 
4 
2 

3.00 
1.00 

1.00 
7.13 
4.20 

23.96· 

-

--
- 22.30 -- -29.44 -
- 3.00 -1.00 - - -

-
- 1.09 -- -4.20 

79.09 -23.96 - -- -- - 49.98 

-- - - -- 29.44 

3.00 -- - - 1.00 
• 

- - -
- - 1.00 -- 7.13 - -- 4.20 -

------------------------------- ----------------------- ------------.-
Total 127 237.66 33.44 $0.42 83.29 30.56 10.13 - 104.39 33.44 57.11 33.64 2.00 ·7.2$ 

-------------------------------------------------------------------- --------~----
Total· area under four-year rotations 22 52.40 10.71 12.89 22.30 - 6.50 5.00 10.71 28.99 7.70 
- - - - - - - - - - -- - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -- - - - - - -- - - - - - - - - - -
Grand Total 170 6.50 109.39 44.1; 101.52 49.29 

- - - - - - - - - - - - - - - - - - -. - - - --- - - - - - - - - - - - - - - - -- - - - - - - - - -- - - - - - - - - - - - - - - --- - - -- -. - - -
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Tab1e!i'f.24 : Variations in Areas uader Different Crops Grown according to the Rotations Assuming Water Is Made Available Throughout the Period 
in Rozode (1960-61 to 1963-64) (Area in Acres) .. . 

. . 
- ~ - - ~. ~ - - - - - - - - - - -- - -

Rotation Ho.of ' Total 
plots area 

- - - - - - - - - - -1960-61- - - - - - - - .- - - - - - - - - - - - - - - -196i.62- - - - - - -
---------------------------------.---.--------- ------------------------------------------------

~ , NB JB C J G w M HB JB C J G w M 
- - - --- --- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - ---- - - - - - -

Two-year rotation: 
Gro11Ddnut-J ewar 

·Groundnut in 1960-61 17 40.86 - - 40.86 - 40.86 -
J OW9.r in 1960-61 24 56.68 56.68 - 56.68 

Groundnut-Cotton 
Cotton 1n 1960-61 3 4.51 - - 4.51 ... - 4.51 

Cotton-Jowar 
Cotton in 1960-61 4 4.93 4.93 - - 4.93 -
Jowar in 1960-61 2 2.05 2.05 - - 2.05 ... 

Wheat-Jowar 
Wheat in 1960-61 3 1.70 - - 1.70 - - 1.70 -
Jowar 1a 1960-61 2 2.63 - - 2.63 - -- - 2.63 

- - - -- --- - - -- - - - - - --- - - - - - - - - - - - --- - - - - - ---- - - - - - - - - - - - - - - - - - - - - -- - - -- -
Total 55 113.36 - - - - 2.05 47.49 61.19 2.6) --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -

Three-year rotation: 
'Hawati' banaDa-' Junar' banana-Jowar 

"Ns.wati' banana in 1960-61 15 12.25 12.25 - - 12.25 - -
'Junar'banana in 1960-61 9 12.86 ... 12.86 - ~ 12.86 
Jowar in 1960-61 15 16.49 - 16.49 - 16.49 - -

'Hawati' banana-'Junar' banana-Cotton 
'Ns.wati' banana in 1960-61 12 18.47 18.47 18.47 
fJunar' 'banana in 1960-61 7 12.33 - 12.33 - 12.33 - -
Cotton'18 1960-61 16 20.06 20.06 - - 20.06 

'Nawat1' banana ... ' Junar' banana-Groundnut 
'Hawati' banana iii 1960-61 1 1.65 1.65 - - - - 1.65 -
f Junar' 'banana 1n 1960-61 1 1.00 - 1.00 - - - 1.00 -
Groundnllt in 1960-61 1 0.77 - 0.77 - 0.77 

- - - --- - - - - - - - - - - - -- - - - _ _ a. _ 

- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(continued) 



Table 8.24 s (continued) 

Rotation 
-- - - - - - -- - - - - - - - - - - - --

No.ot Total 
plots area 

- - - - - - - - - - - - - - - - - - - - -- - - -1960-61 
----------------------------------------------. NB JB c J G w M 

566 

-------- ------------------
1961-62 

------------------------------------------------NB JB .C J G w M --- - - - - -- -- - - - - --- - - - -- - - - - - - - - - - - -- - - - - - - - - - - - ---- - - - - - - - - - - -- - - - - - - - - - - - - - -- -
Three-year rotation: (continued) 

'Nawati' banana-'Juner, banana-Wheat 
'Nawati' banana iii 1960-61 

Groundnut-Cotton-lower 
Cotton in 1960-61 
Jower in 1960-61 

1 

.3 
.3 

1.03 1.03 

- 7.26 - -
- - - - - ---- - - - - - - -- - - - -- - - - - - - - - - - - - -

Total 112.49 33.40 26.19 27.32 24.81 0.77 

- -- - --- --- - - - ---- - - - -- - - - - - -- - - - - -- - - - - - - -- - -
Total area under four-yeer rotations 12 21.97 2.50 1.25 

-

- - - - -

- - -
2.15 

- 1.03 -
- 7.26 - 8.32 

- - - - - - - - - - - -
37.32 33.40 12.33 20.12 9.32 

- - - - - - - - - - - - - - --
1.25 

-.-- --- ---------------------------- - - - - -- - - - - - - - - - - - - - - - - - - - - -.- - - --

Grand Total 151 8.73 2.15 46.08 35.90 19.36 68.86 70.51 

- - ---
- - - - - ... -

-

2.63 

---------------. - - - - - - -- - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

( continued) 
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Table 6.24 : (continued) 

- - - - - . - - - - - - - - - - - - - - - - - -- - - - - - ----- - - - - - - - - - ------ - - - - - - - - - - --- - - - - - - - - -- - -- - -- - -
Rotatioll 10. of Total 

plots ere a 
1962-63 1963-64 

----------------------------------------------- -----------------------------------------------.-NB JB c J G w M NB JB c J G w 11( 

------ - - - - - - - - -- - - - - - - - - - - - -- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Two-yeer rotetion: 

Groundnut-Jower 
Groundnut in 1960-61 17 40.86 - 40.66 - 40.66 
Jower in 1960-61 24 56.66 - 56.66 - - - 56.66 

Groundnut-Cotton 
Cotton in 1960-61 3 4.51 - - ".51 - - 4.51 -

Cotton-Jowar 
Cotton in 1960-61 4 4.93 - ".93 - 4.93 
Jower in 1960-61 2 2.05 - 2.05 - 2.05 -

Wheat-Jower 
Wheat ill 1960-61 3 1.70 - 1.70 - 1.70 - - -
Jower in 1960-61 2 2.63 - 2.6) - - - 2.6) 

- - - - - - - - - - - - - -- - - - - - - -- - -- - - - - - - - -- - - - - - - - - - - - - - - - - -- - - -- - - - -Total 55 11).)6 - 9.44 61.)6 40.66 1.70 - - 2.05 47.49 61.19 2.6) -- - - - -- - - - - - - - - - - - - -----. -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -' 
Three-year'rotation: 

'Nawati' banana-'Juner' banana-.Jowar 
'Newati' banana iii. 1960-61 15 12.25 - 12.25 - - 12.25 -
'Juner' ' banana in 1960-61 9 12.s6 12.s6 - - - 12.s6 
Jower in 1960-61 15 16.49 16.49 - - 16.49 

'Nawati' benena-'Juner' banana-Cotton 
'Naweti' banana in 1960-61 12 1S.47 - 1S.4.7 18.47 
'Junar' 'banane in 1960-61 7 12.33 12.3) - - - 12.)) 
Cotton'in 1960-61 16 20.06 - 20.06 - - - - 20.06 

'Naweti' banana-'Junar' banana-Groundnut 
'Nawati' banana iii 1960-61 1 1.65 - - 1.65 - 1.65 - -
'Junar' ' banana in 1960-61 1 1.00 1.00 - - 1.00 
Groundnut in 1960-61 1 0.77 0.77 - - 0.77 

I -- - --- - - - - - - - - - - - - --- - - - - - - - - - - --- - - - - - - - - - ---- - - - ------ - - - - - - - - - -- --- - -- - -
(continued) 



Table 8.24 s (continued) 

- - - ~ - - - - - - - - - - - - - - - -
Rotation No.of' 

plots 
Total 
area 

- - - - - - - - - -1962-6)- - - - - - - - - - - -
-----------------------------------------------

NB JB c J G w M 

568 

- - - - - - - - - - - - - - - - - - -1963-64. 
---------------------------.---------------------

NB JB C J G w M 
- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- --

Three-year rotations (continued) 

'Hawati! ban~a-' Janar' banana-Wheat 
'Hewati' baJiana ill 1960-61 1 1.0) - 1.0) - 1.0) - -

Groundnut-Cotton-Jowar 
Cotton 1n 1960-61 ) 7.26 - - 7.26 - 7.26 
Jowar in 1960-61 ) 8.)2 - 8.32 8.32 

-- - - - - - --- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -" 
'l'otal 84. 112.49 26.19 37.32 26.79 12.25 8.91 1.03 - 33.40 26.19 27.32 24.81 0.77 -- - -.- - - --- - - - - - - -- - - - ------ - - - - - - - - - - - - - - - - - - -'- -- - - - - - - - - - - - - - - - - . 

Total area under four-year rotations 12 21~97 4..98 8.76 - 3.75 - - 4.4.8 5.73 4.98 11.26 -
- - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - --

Grand Total 151 31.17 4.6.08 36.23 77.36 49.77 2.63 -
-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - --
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the area under cotton generally moved on a higher level than 

those of banana, jowar and groundnut. This was largely because 

of the three-year rotation of NB-JB-C, which commanded the 

largest area under it. Besides, cotton was the common crop 

included in many of the other crop-rotations practised by the 

cultivators. 

In Rozode also, the variations in the areas of different 

crops, resulting from the crop-rotations alone, were fairly wide, 

It may be seen from Tables 8.23 and 8.24 that the area under 

'Nawati' banana, varied between 29.22 acres in 1962-63 and 46.08 

acres in 1961-62; 'Junar' banana, between 29.22 acres in ' 

1963-64 and 46.08 acres in 1962-63; cotton, between 19.36 acres 

in 1961-62 and 42.77 acres in 1962-63; jowar, between 68.86 

acres in 1961-62 and 93.61 acres in 1960-61; and groundnut, 

between 41.63 acres in 1960-61 and 73.14 acres in 1961~62. In 

this village, the areas under jowar and groundnut always moved 

on different planes, higher than those of the other crops like 

cotton and banana (see Graph 8.12). Of the two, the area under 

jowar was always higher than groundnut. This was because jowar 

was one of the crops included in the major rotations such as 

G-J and NB-JB-J, which claimed a large proportion of the total 

land. Besides, it was taken in other crop-rotations as well, 

like the rotations of C-J, W-J and G-C-J etc. The area under 

groundnut was high mainly because of the two-year rotation of 

G-J, which alone claimed more than 39.36 per cent of the total 

land. In this village the areas under jowar and groundnut were 

considerably high as these were the only crops grown On the dry 
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land, which the cultivators cultivated outside the village. The 

areas under cotton and banana were relatively small as these 

crops were mainly grown on the land in the village. It may be 

seen from the tables that the area variations in the case of all 

the major crops were wide in this village. 

Thus. the accepted rotations. when strictly adhered to 

over a period of years. caused wide variations in the areas of 

all the major crops in both the irrigated villages. However, as 

seen earlier, the rotations could not be practised so strictly 

from year to year. The cultivators were required to deviate 

from the rotations, either to correct the area imbalance between 
• 

different crops developed due to the rotation-plans or to adjust 

the cropping to a situation arising due to any external factors. 

Because of such deviations. therefore, the variations in the 

due areas might be differen~ from those shown on the assumption 

of strLct adherence to the accepted rotations. In Graphs 8.13 

and 8.14, are presented the due areas calculated after consider­

ing the deviations practised in different years. These areas 

were calculated on the basis of the crops taken in the preceding 

year and the accepted rotations. Along with such areas. are 

presented in the same Graphs. the areas actually put under 

different crops, to point out the differences between the two. 

It may be noted from the Graphs that the differences between the 

due and the actual areas were not far wide in both the irrigated 

villages. 

It may be seen from Graph 8.13, that in Waghode, the area 

due under 'Nawati' banana was always higher than the area 
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actually devoted to it. This shows that in all the four years, 

some portion of the area due for 'Nawati' banana, deviated-out 

from it. The opposite is the cas~ with groundnut. In all the 

four years, the area due for groundnut was lower than the area 

actually put under it. This means some area which was not due 

for groundnut was put under it in all the f"our years. The cas. 

of cotton and jowar was mixed. The area due under jowar was 

higher than the actual areas in 1960-61 and 1962-63; and lower 

than the actual areas in 1961-62 and 1963-64. This means that 

in 1960-61 and 1962-63, some of" the area which was due under 

jowar could not be put under it; and in the other years (1961-62 

and 1963-64) some of the area which was not due for jowar was 

devoted tQ it. Similar is the case of cotton. The area due 

under cotton was higher than the actual areas in the first two 

years (1960-61 and 1961-62) and lower than the actual in the 

latter two years (1962-63 and 1963-64). This means in the first 

two years some of the area due under cotton deviated-out from 

it- and in the latter two years, some of the area which was Dot , 
due for cotton, deviated under it. 

In Rozode, the area due under jowar, was always higher 

than the area actually put under it, which means, some of the 

area due for jowar deviated-out from it in all the four years. 

Opposite is the case of" groundnut, except in the last year 

(1963-64). In the last year only, the areas due for groundnut 

was slightly higher than the actual. Otherwise in the first 

three years, it was lower than the actual. This means in the 

f"irst three years some of the area deviated-in to ground nut 
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while in the last year some of the area deviated-out from it. 

The area due under banana was higher in the first three years 

and lower in the last year. In the Case of cotton, the due area 

was higher than the actual in the two years, 1960-61 and 1962-63, 

and was lower than the actual in the remaining two years, 1961-62 

and 1963-64 (see Graph g.14). 

The differences in the due and the actual areas under 

different crops clearly point out that the rotations were not 

strictly followed from year to year and the cultivators deviated 

to some extent in all the four years. The area under the rota­

tions, therefore, may be classified into two categories--the 

rotated area and the deviated area. The distribution of the 

total area into these two categories is presented in Tables 8.25 

and g.26. It may be seen from the Tables that in both the 

villages, more than three-fourths of the total area: was rotated 

according to the accepted rotations in all the four years. In 

Waghode, the area rotated according to the accepted rotations 

varied between 244.96 acres or about 76.6g per cent of the total 

area in 1963-64 and 290.64 acres or 90.9g per cent in 1960-61. 

The area that deviated from the rotations, was naturally small 

in 1960-61 and relatively large in 1963-64. It varied between 

2g.g0 acres or 9.02 per cent in196O-61 and 74.48 acres or 23.32 

per cent in 196)-64. In Rozode, the rotated area was still high 

in each year, as compared to that in Waghode. In this village, 

the rotated area varied between 213.g5 acres or 86.29 per cent 

of the total area in 1961-62 and 243.41 acre a or 9g.2) per cent 

in 1960-61. The area under the deviations was relatively amall 



Table g.25 Total Rotated and Deviated Areas in Waghode (1960.61 to 1963-64) 

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

-------------- -------------- -------------- --------------Area Perc en­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area 

Area Percen­
in tage to 
acres total 

area 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Area rotated according 

to the rotations 290.64 90.9g 264.65 82.85 271.22 84.90 244.96 76.68 

Area deviated from 
the rotations 28.80 9.02 54.79 17.15 48.22 15.10 74.4g 23.32 

':- - - -
Total area under 

the rotations 319.44 100.00 319.44 100.00 319.44 100.00 319.44 100.00 

- - - - - - - - - - - - - - - - - - -- - - ... - - - - - - - - - - - - - - - -
Area under single 

34.80 cropping 9.82 34.80 9.82 34.80 9.82 34.g0 9.82 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total cropped area 354.24 100.00 354.24 100.00 354.24 100.00 354.24 100.00 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



Table 8.26 : Total Rotated and Deviated Areas in Rozode (1960.61 to 1963-64) 

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

--------------- --------------- --------------- --------------
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 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
Area rotated according 

to the rotations 243.41 98.23 213.85 86.29 221.56 89.40 216.69 87.44 

Area deviated from 
the rotations 4.41 1.77 33.97 ;l).71 26.26 10.60 31.13 12.56 

- - - - - - - - - - - - - - To. - - - - - - - - - - - - - - - - - - - - - - - - - - --
Total area under 

the rotations 247.82 100.00 247.82 100.00 247.82 100.00 247.82 100.00 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- ---
Area under single 

cropping 0.13 0.05 0.13 0.05 0.13 0.05 0.13 0.05 

------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
Total cropped area 247.95 100.00 247.95 100.00 247.95 100.00 247.95 100.00 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
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in this village. It moved between 4.41 acres or 1.77 per cent 

and 33.97 acres or 13.71 per cent. Thus, in both the irrigated 

villages, the area that rotated according to the rotations was 

considerably large in each year. The deviated area, on the other 

hand, was always small and formed a minor proportion to the total 

area reported under the rotations. We may discuss below the 

rotated and the deviated areas in the two villages separately. 

8.8. The Rotated Area 

In Tables 8.27 and 8.28 are given the area due under each 

crop, the area deviated-out from each and the area rotated under 

each of them. The areas due under different crops are calculated 

on the basis of the crop grown in the preceding year and the 

accepted rotations. From the due area calculated in such a way, 

we deduct the area deviated-out in order to get the area rotated 

under each crop. The variations in the rotated area under the 

major crops in each village, are presented in Graphs 8.15 and 

8.16. It may be seen from Graph 8.15 that in Waghode the varia­

tions in the rotated areas under all the major crops, except 

cotton, were rather wide. The rotated area under jowar varied 

between 22.11 acres in 1963-64 and 73.10 acres in 1960-61. More 

or less the same is' the case with banana--the rotated area under 

'Nawati' banana varying between 57.71 acres in 1962-63 and 87.92 

acres in 1960-61; and the rotated area under 'Junar' banana 

varying between 38.44 acres in 1960-61 and 87.92 acres in 

1961-62. !he rotated area under cotton, however, varied within 

a narrow range--between 66.00 acres in 1961-62 and 77.63 acres 

in 1963-64. 



Table 8.27 Total Areas Due, Deviated-out and Rot~ted under Different Crops in Waghode 
(1960-61 to 1963-64) (Area in Acres) . 

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

Crop Area Area Area Area Area Area Area Area Area Area Area Area 
due devia- rota- due devia- rota- due devia- rota- due devia- rota-

ted- ted ted- ted ted- ted ted- ted 
out out out out - - - - - - - - - - - - - - - - - - --- - - - - -

Jowar 81.56 8.46 73.10 43.31 11.71 31.60 60.08 9.26 50.82 40.75 18.64 22.11 

Cotton 79.18 8.81 70.37 82.41 16.41 66.00 90.00 15.20 74.80 96.04 18.41 77.63 
Groundnut 14.53 1.00 13.53 14.79 4.20 10.59 11.95 2.80 9.15 11.36 8.73 2.63 
'Nawati' 
banana 98.45 10.53 87.92 88.81 20.27 M.54 78.67 20.96 57.71 105.30 28.70 76.60 

tJunar t 
banana 38.44 38.44 87.92 87.92 70.04 70.04 58.71 58.71 

Wheat 7.28 7.28 2.20 2.20 8.70 8.70 7.28 7.28 

------ - - - - - - - - - - - - - ------ ------ - - - - - - - - --
Total 319.44 28.80 290.64 319.44 54.79 264.65 319.44 48.22 271.22 319.44 74.48 244.96 

- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -



Table 8.28 Total Areas Due, Deviated-out and Rotated under Different Crops in Rozode 

Crop 

(1960-61 to 1963-64) (Area in Acres) , 

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

-------------------- -.----.------------- .----------------.--
Area 
due 

Area 
devia­
ted­
out 

Area 
rota­
ted 

Area 
due 

Area Area 
devia- rota-
ted- ted 
out 

Area 
due 

Area­
devia­
ted­
out 

Area 
rota­
ted 

Area 
due 

Area 
devia­
ted­
out 

Area 
rota­
ted 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Jowar 89.29 1.81 87.48 

39.87 

43.86 

73.71 16.99 56.72 

23.12 8.39 14.73 

70.93 6.26 64.67 

85.63 12.77 

38.60 8.41 

43.22 1.73 

72.86 

30.19 

41.49 

70.38 11.34 

48.00 5.43 

66.51 13.31 

59.04 

42.57 

53.20 

Cotton 42.37 2.50 

Groundnut 43.86 

'Nawati' 
banana 30.89 0.10 30.79 42.26 0.80 41.46 

'Junar' 
banana 

Wheat 

Maize 

30.43 

S.S3 

2.15 

.. 30.43 

8.83 

2.15 

30.79 30.79 

2.53 1.53 1.00 

4.48 4.48 

- - - -

34.55 3.35 31.20 28.58 1.05 27.53 

41.46 

4.36 

.. -
41.46 31.20 

4.36 1.00 

- 2.15 

31.20 

1.00 

2.15 

- - - -
Total 247.82 4.41 243.41 247.82 33.97 213.85 247.82 26.26 221.56 247.82 31.13 216.69 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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It was observed that a large proportion of the rotated 

areas under these major crops was continuously under the rota­

tions for all the four years. The proportion of such area to 

the total rotated area was between 47.55 and 73.95 per cent in 

the case of jowar; between 66.08 and 80.96 per cent in the case 

of cotton; and between 56.23 and 69.53 per cent in the case of 

'Nawati' banana. Such areas have been discussed in Chapter III. 

The remaining portion of the rotated area under each crop was 

not under the rotations continuously for all the four years. It 

deviated-out from the rotations in some years, and in other 

years it continued under the rotations or reverted to them after 

the deviation. 

In Rozode also, there were wide variations in the rotated 

areas under all the major crops. It may be seen from Graph 8.16, 

that the rotated area under jowar varied between 56.72 acres in 

1961-62 and 87 •. 48 acres in 1960-61; the rotated area under 

groundnut varied between 41.49 acres in 1962-63 and 64.67 acres 

in 1961-62; the rotated area under cotton between 14.73 acres 

in 1961-62 and 42.57 acres in 1963-64; and the rotated area 

under 'Nawati' banana between 27.53 acres in 1963-64 and 41.46 

acres in 1961-62. In this village also, a large proportion of 

the rotated area under each crop was continuously under the 

rotations for all the four years. The proportion of such area 

was between 35.25 and 92.31 per cent in the case of jowar; 

between 71.55 and 91.85 per cent in the Case of groundnut; 

between 60 •. 04 and 76.37 per cent in the case of cotton; and 

between 56.28 end 82.56 pe~ cent in the case of 'Nawati' banana. 
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8.9. The Deviated Area 

The deviated area in the two irrigated villages was large 

in comparison with that in the two dry villages. In the first 

year (1960-61), however, it was small--9.02 and 1.77 per cent 

of the total area under the rotations in Waghode and Rozode 

respectively. For the remaining three years, it was between 10 

and 25 per cent in both the villages (see Tables 8.27 and 8.28). 

In the case of Waghode, it suddenly shot up to 23.32 per cent 

of the total in 1963-64, as the rainfall conditions in that year 

were bad. In Rozode, however, there was no such sudden rise in 

1963-64. The deviated area in this village varied between 10.60 

and 13.71 per cent of the total area in the last three years. In 

1963-64 particularly it was relatively small--12.56 per cent. 

This might be because much of the dry lands cultivated outside 

the village were at the foots of the Satpuda hills, and therefore, 

had received fair rains during the sowing season of that year 

and the cultivators could grow crops according to their rotation­

plans. 

The areas deviated out from different crops in both the 

irrigated villages are given in Tables 8.27 and 8.28. It can 

be seen from these Tables that in the case of almost all the 

major crops, the deviated area formed a small proportion to the 

total due area in each year. Even in the last year, when the 

rainfall was not satisfactory, the deviated areas were not high. 

In Waghode, it was always below 20 acres in the case of jowar, 

cotton and groundnut. In the case of banana, however, the 

deviated area was slightly high. It was always between 20 and 30 
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acres. More or less the same was the case in Rozode. Another 

point to be noted is that in Waghode the area deviated-out from 

banana was relatively larger in each year, than the areas 

deviated-out from other crops. Similar was the case of jowar in 

Rozode. In almost all the years, the area deviated out from it 

was comparatively large in each year. 

The area deviated out from each crop and the other crops 

grown on that particular area are shown in Tables 8.29 and 8.)0. 

It may be seen from Table 8.29 that in Waghode, 8.46 acres 

deviated out from jowar in 1960-61 and three different crops; 

cotton (1.50 acres), groundnut (1.00 acre) and wheat (5.96 acres) 

were taken on it. Thus, the area that deviated out from jowar 

in 1960-61, went under three other crops. Such shifts of the 

deviated area from different crops in all the four years are 

given in these two Tables. It may be seen that from the Tables 

that there was no definite trend in the shifts of the deviated 

out area, as we noted in the case of the two dry villages. 

As observed earlier, the deviated area in a year may be 

either continued under deviations or reverted to the rotations 

in the following year/so Such year to year shifts of the 

deviated area in both the irrigated villages are given in Tables 

8.31 and 8.)2. In the period of four years fresh deviations 

also may occur for more than one time on the same area., It may 

be seen from Table 8.)1 that in Waghode, the total deviated 

area in the first year (1960-61) was 28.80 acres. MOre than 

three-fourths of this area (2).67 acres) was reverted to the 

rotations in the following year only (1961-62). The remaining 
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Table 8.29 : Areas Deviated-out and Deviated-in under Different Crops in Waghode (1960-61 to 1963-64) (Area in Acres) 

1960-61 1961-62 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -1962-63 1963-64 ------------------------------------ -----------------------------------
Area deviated-out Area deviated-in Area deviated-out Area deviated-in ------------------------------------- ------------------------------.-----

Area deviated-out Area deviated-in Area deviated-out Area deviated-in 

Crop Area 
----------------- --------------.-. -.--------------- ----.-._-.-----. 

Area Crop Area Crop Area Crop Crop ----------------- ----------------- ----------------- -------.--------Area Crop Area Crop Area Crop Area 
---- --------------- ------ -. --- -----------. 

Jowar 

Cotton 

Groundnut 

'Nawati' 
banana. 

8.46 

8.81 

1.00 

10.53 

28.80 

Cotton 
Groundnut 
Wheat 

Jowar 
Wheat 
Chillies 

Paddy 

Groundnut 
Wheat 
Sugarcane 
Paddy 
Chillies 

1.50 
1.00 
5.96 

1.00 

4.20 
2.20 
3.13 
0.50 
0.50 

28.80 

Jowar 

Cotton 

Groundnut 

'Nawati' 
banana 

Wheat 

11.71 

16.41 

4.20 

20.27 

Cotton 
Groundnut 
Wheat 
Paddy 

Jowar 
Wheat 
Sugarcane 
'Nawati' 
.banana 

Paddy 

Jowar 
Cotton 

Cotton 
Jowar 
Wheat 
Sugarcane 

2.20 Jowar 

54.79 

4.93 
4.83 
1.45 
0.50 

4.78 
6.33 
1.50 
1.50 

2.30 

2.00 
2.20 

3.90 
11.74 
1.50 
3.13 

2.20 

54.79 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Jowar 

Cotton 

Groundnut 

'Nawati' 
banana 

7.43 

20.03 

2.80 

17.96 

48.22 

Cotton 
Groundnut 
'Nawati r 
banana 

Jowar 
Groundnut 
Wheat 
Paddy 

Sugarcane 

Cotton 

Cotton 
Wheat 
Groundnut 
Sugarcane 

1.80 
4.63 
1.00 

6.8) 
6.00 
2.48 
2.47 

2.25 

2.80 

13.2e 
1.00 
0.55 
3.13 

48.22 

Jowar 

Cotton 

Groundnut 

'NaWl:lti' 
benFlnll 

18.64 Cotton 
Groundnut 
'Nawati' 
banana 

Jowar 
Wheat 
Groundnut 
Paddy 

Mug 

10.86 
1.05 
6.73 

9.35 
1.4$ 
2.65 
1.25 

0.93 
Su~arcane 2.25 
Chillies 0.50 

Cotton 
Jowar 

Jowar 
Cotton 
Groundnut 
Mug 
Chillies 

5.08 
3.65 

9.86 
7.98 
5.98 
1.93 
2.95 



588 

Table 8.30 : Areas Deviated-out and Deviated-in under Different Crops in Rozode (1960-61 to 1963-64) (Area in Acres) 

- - - - - - - - - - - - -1960-61 
--------.--------------------------
Area deviated-out Area deviated-in 
---------.-----.- ------------.---
Crop 

Jowar 

Cotton 

'" 

'Nawati' 
banana 

Wheat 

Area 

0.10 

Crop 

Cotton 
Groundnut 
Bajara 

Jowar 
Groundnut 

Paddy 
Maize 
Brinja1 

Chillies 

Area 

0.70 
0.50 

0.35 
O.go 
0.15 

0.10 

Area deviated-out Area deviated-in 
------.---------- -.-------.------
Crop 

Jowar 

Cotton 

Groundnut 

'Nawati' 
.banana 

Wheat 

Area 

16.99 

8.39 

Crop 

Cotton 
Groundnut 
Mug 

Jowar 
Mug 

Wheat 
Maize 

6.26 Jowar 
Cotton 

0.80 Cotton 
Paddy 

1.53 Jowar 

Area 

1.76 
3.38 

2.80 
0.45 

3.11 
3.15 

0.70 
0.10 

1.53 

- - - - - - - - - - - - - - - - - - - - - - -
33.97 33.97 

1962-63 --------------
1963-64 - '-

-----------------.---------------.- --------------------.--------------Area deviated-out Area deviated-in Area deviated-out Area deviated-in ----------------- ---------------. --------.-------- ----------------Crop Area Crop Area Crop Area Crop Area - - - - - - - - - - - - - - - - - - - - - - - - --- -
Jowar 

Cotton 

12.77 Groundnut 
Paddy 
Mug 

Maize 
Brinjal 
Chillies 
Bajara 

8.41 Jowar 
Groundnut 

Groundnut 1.73 Jowar 

'Nawati' 
banana 

26.26 

Cotton 
Groundnut 
Jlilug 

7.80 
0.48 
1.76 

1.25 
0.50 
0.50 
0.48 

1.25 
2.00 
0.10 

26.26 

Jowar 

Cotton 

11.34 Groundnut 
Cotton 
'Nawati' 
·banana 

Mug 

5.43 Jowar 
'Nawati ' 
banana 
Mug 

Groundnut 13.31 Jowar 
Cotton 

'Nawati' 
banana 

31.13 

Cot t.on 

7.94 
0.37 

2.03 

1.00 

2.95 
1.30 

1.18 

1.05 

31.13 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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lit.: 

portion (5.1) acres), however, was continued under the deviations 

for the next year as well. In the third year (1962-6), 24.42 

acres were reverted to the rotations; 4.1) acres continued under 

th~ deviations for the third year also, and on 0.25 acre, fresh 

deviation occurred for the second time during the period. In 

the fourth year (196)-64), 21.42 acres were put back under the 

rotations; 4.)8 acres continued under the deviations, and on the 

remaining area of ).00 acres, fresh deviations were rep~rted 

(see Table 8.)1). Similar shifts of the area under fr~sh devia-

. tions reported in the remaining three years are eviden~ from the 

Tables. These two Tables clearly show that in both the villages, 

a large proportion of the deviated area in a year, was reverted 

to the rotations in the following year/s; and only a small area 

continued under deviations for more than two to three years. 

However, fresh deviations occurred every year and the total 

deviated area in each year remained fairly high. It has to be' 

remembered, therefore, that the deviated area in a year was 

large mainly because of the fresh deviations. The area continued . . 

under deviations formed a minor proportion of the total deviated 

area in each year. 

In Tables 8.)) and 8.34, is given the distribution of the 

deviated-in area under different crops grown in the four years. 

The variations in the deviated-in areas under the major crops 

are shown in Graphs 8.17 and 8.18. These Graphs clearly reveal 

that in both the villages more'of the deviated area in ,each year 

went under the cash-crops like cotton in Waghode and ground nut 

in Rozode. Another point to be noted from the Graphs is that 

. , 



.• Table 8.33 : The Crops Grown on the Deviated Area in Waghode 
(1960-61 to 1963-64) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
. Crop Area in Acres 

- - - - - - ------ - - - - - - - - - ------ - - - -
Jowar 3.05 20.72 6.83 22.86 
Cotton 1.50 11.03 17.88 23.92 
Groundnut 5.20 4.lt3 1l.lg 9.6Il 
'Hawati' banana 1.50 1.00 6.73 
Wheat 13.74 9.2g 3.4g 1.4g 
Paddy 1.50 2.80 2.47 1.25 
Mug - 2.86 
Chillies 0.68 - - 3.45 
Sugarcane 3.13 4.63 5.3g 2.25 

:It ____ ------ - - - - - ------- - - - -
Total 28.g0 54.79 4g.22 74.48 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Table 8.34 

- - - - -
Crop 

- - - - - - -
Jowar 
Cotton 
Groundnut 

The Crops Grown on the Deviated Area in Bozode 
(1960-61 to 1963-64) 

- - - - - - - - - - - - - - - - - - - - - -Area in Acres 
----.---------------------------------
1960-61 1961-62 1962-63 1963-64 

- - - - - - - - - - - - - - - -- - - - - - - --
0.70 6.40 3.11 10.50 
0.43 11.91 1.25 7.1g 
0.90 7.35 16.83 7.94 

'Nawati' banana -2.g0 
3.33 

Wheat 
Maize 0.80 0.45 1.25 
Bajara 0.98 0.48 
Paddy 0.35 0.10 0.48 
Mug 4.96 1.86 2.18 
Chillies 0.10 0.50 
Brinjal 0.15 0.50 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 4.41 33.97 26.26 31.13 

- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - -

592 

: 
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the deviated-in area under banana was negligible in both the 

villages. This was mainly because banana required a well-prepared 

and heavily manured land and hence could not be shifted to it 

all of a sudden. 

S.lO. Area Under Single Cropping 

As pointed out earlier, the area reported under single 

cropping was comparatively high in Waghode--34.S0 acres (see 

Table 8.35). It was rather negligible in Rozode. A large portion 

Table 8.35 : 

- - - - - -
Crops 

- - - - - -
Jowar 

Cotton 

Oranges 

Lemon 

Lucerne 

- - - -
Total 

Area Under Single Cropping in Waghode and Rozode 
(1960-61 to 1963-64) 

- - - - - - - - - - - - - - - - - - - - -
Waghode Rozode 

---------------- -----------------
No. of Area in No. of Area in 
Plots Acres Plots Acres 

- - - - - - - - - - - - - - - - - - - - - -
10 9.72 1 0.13 

1 5.S3 

3 15.75 

1 3.00 

1 0.50 

- - - - - - - - - - - -
16 34.80 1 0.13 

-- -------------------- ---------
of such area in Waghode was under orchards. It was seen that 

out of the total area of 34.S0 acres, 18.75 acres were under 

orchards--l5.75 acres under oranges and 3.00 acres under lemons. 

Of the remaining area of 16.05 acres, 9.72 acres were continu­

ously put under jowar, 5.83 acres continuously under cotton and 

0.50 acre under lucerne. The area put to jowar continuously 
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suffered from locational disadvantages and had very inferior 

type of land. The land was so poor that the cultivators could 

not grow any other crop than jowar on it. Continuous growing of 

cotton on the same land was rather striking and appeared to be 

unusual. It was reported by one cultivator, who pointed out that 

his fragment of 5.8) acres was near the village and hence very 

convenient to a.pure. He manured it almost every year and 

preferred to grow cotton on it continuously. 

In Razode, the small area (0.13 acre) reported in this 

category, was continuously put to jowar. It was reported that 

this area was situated on the bank of a big stream and hence was 

very poor in soil, where no other crop except jowar could be 

grown. The cultivator, therefore, was required to grow jowar on 

it continuo usly. 

Thus, except the area under orchards, all other area under 

single cropping belonged to the same type of land as we noticed 

in the case of the two dry villages. All this land was such 

that no rotation of crops could be practised on it and the culti­

vators were required to put it under a single crop, largely 

jowar, year after year. 

g.ll. Total Area 

In Tables g.)6 and g.37 are summarised the total effects 

of the rotations and the deviations on the aggregate areas under 

different crops. In the Tables are given the total areas due 

according to the rotations and single cropping; the areas 

deviated-out, the areas rotated, the areas deviated-in and the 

areas under single cropping. These areas have been plotted in 



Table 8.36 : Total Areas Due, Deviated-out, Rotated and Deviated-in under Different Crops in Waghode (1960-61 to 1963-64) (Area in Acres) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Crop 

1960-61 
---------------------------------------------------
Total 
area 
due 

Area 
devia­
ted-out 

Area Area 
rotated devia­

ted-in 

Area 
under 
single 
cropping 

Total 
area 

1961-62 
-----------------------------------------------------
Total 
area 
due 

Area 
dtlvia­
ted-out 

Area Area 
rotated devia­

ted-in 

Area 
under 
single 
cropping 

Total 
area 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Jowar 

Cotton 

Groundnut 

'Nawati' banana 

'Junar' banana 

Wheat 

Paddy 

Mug 

Chillies 

Sugarcane 

Oranges 

Lemons 

Lucerne 

91.28 

85.01 

14.53 

98.45 

38.44 

7.28 

15.75 

3.00 

0.50 

8.46 

8.81 

1.00 

10.53 

73.10 

70.37 

13.53 

87.92 

38.44 

7.28 13.74 

1.50 

0.68 

3.13 

9.72 

5.83 

15.75 

3.00 

0.50 

85.87 

77.70 

18.73 

87.92 

38.44 

21.02 

1.50 

0.68 

3.13 

15.75 

3.00 

0.50 

Total 354.24 28.80 290.64 28.80 34.S0 354.24 

53.03 

88.24 

14.79 

S8.81 

87.92 

2.20 

15.75 

3.00 

0.50 

11.71 

16.41 

4.20 

20.27 

2.20 

31.60 

66.00 

10.59 

68.54 

87.92 

20.72 

11.03 

4.83 

1.50 

9.28 

2.80 

15.75 

3.00 

0.50 

62.04 

82.86 

15.42 

70.04 

87.92 

9.28 

2.80 

4.63 

15.75 

3.00 

0.50 

354.24 54.79 264.65 54.79 34.S0 3;4.24 

-----------

(continued) 
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Table 8.36 (continued) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

• 
Crop 

1962-63 
-----------------------------------------------------
Total 
area 
due 

Area 
devia­
ted-out 

Area Area 
rotated devia­

ted-in 

Area 
under 
single 
cropping 

Total 
area 

1963-64 
---------------------------------------------------.-
Total 
area 
due 

Area 
devia­
ted-out 

Area Area 
rotated devia­

ted-in 

Area 
under 
single 
cropping 

Total 
area 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -
Jowar 

Cotton 

Groundnut 

'N awati' banana 

'Junar' banana 

Wheat 

Paddy 

Mug 

Chillies 

Sugarcane 

Oranges 

Lemons 

Lucerne 

69.80 

95.83 

11.95 

78.67 

70.04-

8.70 

15.75 

3.00 

0.50 

9.26 

15.20 

2.80 

20.96 

50.82 

74.80 

9.15 

57.71 

70.04 

8.70 

6.83 

17.88 

11.18 

1.00 

15.75 

3.00 

0.50 

67.37 

98.51 

20.33 

58.71 

70.04-

12.18 

2.47 

5.38 

15.75 

3.00 

0.50 

50.47 

101.87 

11.36 

105.30 

58.71 

7.28 

15.75 

3.00 

0.50 

18.64 

18.41 

8.73 

28.70 

22.11 

77.63 

2.63 

76.60 

58.71 

7.28 

22.86 

23.92 

9.68 

6.73 

1.48 

1.25 

2.86 

3.45 

2.25 

15.75 

3.00 

0.50 

54.69 

107.38 

12.31 

83.33 

58.71 

8.76 

1.25 

2.86 

3.45 

2.25-

15.75 

3.00 

0.50 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 354.24 48.22 271.22 48.22 34.80 354.24 354.24 34.80 354.24-

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - --
• 
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Table 8.37 Total Areas Due, Deviated-out, Rotated and Deviated-in under Different Crops in Rozode (1960-61 to 1963-64) (Area in Acres) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Crop 

Jowar 

Cotton 

Groundnut 

'Nawati' banana 

'Junar' banana 

Wheat 

Maize 

Bajara 

Paddy 

Mug 

Chillies 

Brinjal 

1960-61 
----------------------------------------------------
Total 
area 
due 

89.42 

42.)7 

43.86 

30.89 

30.43 

8.83 

2.15 

Area 
devia­
ted-out 

1.81 

2.50 

0.10 

Area Area 
rotated devia­

ted-in 

87.48 0.70 

)9.87 0.4) 

43.86 0.90 

30.79 

30.43 

8.83 

2.15 0.80 

0.98 

0.35 

0.10 

0.15 

Area 
under 
single 
cropping 

0.13 

-

Total 
area 

88.31 

40.30 

44.76 

30.79 

30.43 

8.83 

2.95 

0.98 

0.35 

0.10 

0.15 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 247.95 0.13 247.95 

------------- ---------------
1961-62 

------------------------------------------------------Total Area Area Area Area Total 
area devia- rotated devia- under area 
due ted-out ted-in single 

cropping 
- - - - - - - - - - - - - -- -- - - - - - - .-

73.84 16.99 56.72 6.40 0.1) 63.25 

23.12 8.39 14.7) 11.91 26.64 

70.93 6.26 64.67 7.35 72.02 

42.26 0.80 41.46 41.46 

)0.79 30.79 )0.79 

2.53 1.53 1.00 2.80 3.80 

4.48 4.48 0.45 4.93 

0.10 0.10 

4.96 4.96 

- -- - - - - - - - - - - - - - - - - - - - - - - - - -

247.95 33.97 213.S5 33.97 0.13 247.95 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
(continued) 
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Table 8.37 (continued) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1962-63 1963-64 

.------------------.------------------------------- ------------------------------------------------.-----
Crop Total Area Area Area Area Total Area Area Area Area 

area devia- rotated devia- under Total area devia- rotated devia- under Tote1 
due ted-out ted-in single area due ted-out ted-in 9inp;le area 

, cropping cropping 
.- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

Jowar 85.76 12.77 72.86 3.11 0.13 76.10 70.51 11.34 59.04 10.50 0.13 69.67 

Cotton 38.60 8.41 30.19 1.25 .. 31.44 48.00 5.43 42.57 7.18 49.75 

Groundnut 43.22 1.73 41.49 16.83 58.32 66.51 13.31 53.20 7.94 61.14 

'Nawati' banana 34.55 3.35 31.20 31.20 28.58 1.05 27.53 3.33 30.86 

'Junar' banana 41.46 41.46 .. 41.46 31.20 31.20 31.20 

Wheat 4.36 4.36 4.36 1.00 1.00 1.00 

Maize 1.25 1.25 2.15 2.1; 2.15 

Bajara 0.48 0.48 

Paddy 0.48 0.48 

Mug 1.86 1.86 2.18 2.18 

Chillies 0.50 0.50 

Brinjal 0.50 0.50 

- - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 247.95 26.26 221.56 26.26 0.13 247.95 247.95 31.13 216.69 31.13 0.13 247.95 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Graphs 8.l9A to 8.20D, drawn separately for each of the major 

crops. As we have observed in the dry villages, the aggregate 

area under each crop comprised of the areas coming from three 

categories: (1) the crop-rotations; (2) the deviations; and (3) 

the Single cropping. In the irrigated villages also, a large 

proportion of the total area under each crop came through the 

rotations practised by different cultivators. It was observed 

that in both the irrigated villages, nearly three-fourths of the 

total area under each crop came through rotations. This was 

true for all the four years. The areas coming through devia­

tions and single cropping were only marginal in the case of all 

the major crops. 

Because of the deviations, some of the area due under one 

crop, was shifted to the other crop/s where it was not due. SUch 

shifts of the area occurred mostly in the Case of the major 

crops. It may be seen from the Tables that all the major crops 

lost some of the area due under them and gained some other area 

through deviations. The net effect of such shifts on the aggre­

gate areas of the crops might be different in different years. 

It might be positive in some years and negative in others or 

positive or negative continuously over the entire period. It 

can be seen from Table 8.36 that in Waghode, jowar crop lost 

more area than it gained in 1960-61 and 1962-63; and gained more -area than it lost in 1961-62 and 1963-64. The net effect on 

the aggregate area under jowar was negative in 1960-61 and 

1962-63; and positive in the remaining two years. The total area 

actually put under jowar was, therefore, lower than the total 
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due area in 1960-61 and 1962-63; and higher than the total due 

area in the other two years. Similar was the case of cotton. 

It also lost more area in the first two years and gained more in 

the last two years. As a result, the total area under it, was 

lower than the due in the first two years and higher than the 

due in the last two years. The case of banana, however, was 

totally different. In all the four years, it lost more of its 

due area than it gained through the deviations. The net effect 

on the aggregate area, therefore, was always negative. The total 

area actually put under banana was always short of the area due 

to it (see Graphs 8.19A to 8.19D). In Rozode, the net effect of 

the deviations on the aggregate area was always negative in the 

case of jowar; positive in the first three years and negative in 

the last year in the case of groundnut; positive in 1960-61 and 

1963-64 and negative in 1961-62 and 1962-63 in the case of 

cotton; and negative in the first three years and positive in 

the last year in the case of banana (see Graphs 8.20A to 8.20D). 

Another pOint to be noted is that the variations in the 

aggregate area under each crop were largely caused by the rote­

tions practised, as bulk of the area under a crop came through 

rotations only. The deviations from the rotations had a minor 

effect and brought in marginal changes in the variations caused 

by the rotations (see Graphs 8.19A to 8.20D). In no case the 

deviations were so large as to vitiate completely the trend ot 

area variations caused by the rotations. 

Summary 

As observed earlier, the cultivators accepted different 
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types of crop-rotations on their land-holdings, to secure stable 

maximum income over years, through the best utilization of the 

available resources. However, some area, having physical or 

other peculiarities, could not be put under any crop-rotations 

and they were required to practise single cropping on it. The 

total cropped land of the cultiVators, therefore, may be classi­

fied into two basic categories: (1) area under the crop-rotations, 

and (2) area under the single cropping. It was seen that more 

than 90 per cent of the total cropped land in all the villages 

was under the rotations and a very negligible portion wes under 

single cropping. The rotations, however, could not be strictly 

adhered to over years and the cultivators were required to deviate 

in some years to adjust their cropping to overcome the situations 

developed by the inherent or external factors. The area under 

rotations, therefore, has to be further classified into two 

categories: (1) the rotated area, and (2) the deviated area. It 

was observed that in the dry and the irrigated villages, a large . 
proportion of the total area was rotated in all the four years. 

The deviated area was minor in all the villages. The variations 

in the aggregate areas under different crops, therefore, were 

largely caused by the rotations themselves. The deviations 

affected the area variations only on marginal level. It was 

seen that the crop-rotations, when strictly followed from year 

to year, caused wide variations in the areas under different 

crops. 

The aggregate area under a crop comprised of the areas 

coming from three categories: (1) the area coming through the 
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rotations; (2) the area coming through the deviations; and (3) 

the area coming through the single cropping. As bulk of the 

area under each crop came through rotations, the variations in 

'the area under each crop, were mainly caused by the rotations 

themselves. The deviations played a very minor role and caused 

minor changes in the area variations basically caused by the 

crop-rotations. 



CHAPTER IX 

SUMMARY .AIm CONCLUSIONS 
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The need for a micro-study, rather than a macro-study of 

crop-pattern has been spelt out in the introductory chapter. 

The macro-studies have mainly stressed price as the factor 

affecting crop-pattern and have arrived at conflicting findings-­

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 

crop-decisions, or selections and hence the rotations. This 

alone would bring out more explicitly the importance or the 

lack of the price factor. The present study is an attempt in 

this field to see as to what factors influence the individual 

cultiVator's crop-decisions. 

The study is essentially a short-term analysis ot indivi­

dual cropping-pattern, with the time limitation of a rotetion 

cycle of three to tour years and the actual data ot cropping­

pattern collected for four years. In such a short-period, the 

fluctuations ot crop acreages in relation to their prices is 

least plausible and feasible. The minute changes that occur in 

the crop-acreages, need not necessarily be on account of prices 

alone; but can be a resultant of various factors. The study 

has dealt with such factors aff~cting the individual crop­

pattern, while always keeping in mind that price is an essential 



factor, though not observed as leading to fluctuations of crop 

areas from year to year, but baving its bearing at the time of 

initial selection of crops and rotations. 
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The individual cultivator is required to take two kinds 

of decisions: first, about the long-term cropping programme; and 

second, about implementing the long-term decisions into annual 

cropping. In the long-term cropping programme, be bas to decide 

upon the selection of crops for rotations, which will give hia 

maximum returns over years. Once the rotations are chosen the 

short-term programme becomes simple. It is to implement the 

accepted rotation-plan into annual cropping, looking to the 

climatic conditions and the resource position in the individual 

year. 1he short-term decisions, therefore, are taken to fit in 

the individual year, in the long-term cropping. 

Before going into the logic of the rotation-plan and the 

actual areas allotted to crops, it is essential to understand 

as to what the cultivator is trying to achieve through the rota­

tions and the area allocation to individual crops. For, unless 

we look into what he is trying to achieve, it will not be 

possible to understand why he does, what he does. Effectively, 

what be does and what can be observed from bis rotations and 

annual cropping are almost a reflection of what he is trying 

to achieve. 

The aim of the individual cultivator is to get the stable 

maximum income over years. He tries to achieve this objective 

by making the selection of crop-rotations in a judicious manner, 

so that be can secure a regular flow of the stable maximum income 

over a period. He Dever aias at the highest production and 
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profite for a year or for a sbort-tera. Tbe cropping programme 

wbich is likely to give tbe highest income for a few years. to 

tbe permanent detriment of the soil fertility and future income I 

are considered economically unsound and are never practised'. 

The cultivator always prefers to have such a long-term cropping 

programme whicb gives bim tbe maximum income and also keeps his 

land at a profitable level of productivity over years. 

The aim--maximum income from land--which the cultivator 

tries to attain. has a peculiar interpretation, particularly in 

the subsistence economy. As spelt earlier in Chapter V, the 

approach of the individual cultivator to maximization of income 

is very peculiar. He essentially goes to combine his food 

requirement with cash-income. He never aims purely in terms of 

high production and high profits, but at that level of produc­

tion and high profits which yield him the necessary food require­

ment and the maximum cash. This type of attitude suggests that 

the individual culti~ator is a 'security expectant' operating 

within a field of 'bounded rationality'. and is not willing to ~ 

forgo the meeting of his own food requirement for high cash-

income. In the light of this approach his 'judicious' selection 

of crop-rotations assumes great importance and it appears that 

his rotations are broadly an appraisal of his resources and what 

these can yield to him. 

The peculiarity in the individual cultivator's approach 

necessarily puts a major constraint on the choice of rotations, 

making it obligatory to choose 'a rotation or rotations with 

jowar--the main food-crop, as an essential component. The 

expectation of minimum security for food, to an extent, decides 
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the area that needs to be allotted to growing jowar, but still 

does not tell anything about the rotations with jowar. This 

can be decided only after knowing the soil-composition of the 

cultivator's land-holding. The other factors such as supply of 

home-collected manure, availability of irrigation. do bave a 

play, but these largely go to decide the area allocation to 

cash-crops. These factors are more relevant for growing cash­

crops mainly because of the ability of such crops to yield a 

better return even after meeting the additional costs incurred 

on their account. After considering all the factors enumerated 

it is quite likely that jowar gets associated in various crop­

rotations. It is more commonly associated with G-J, a two-year 

rotation; G-C-J or G-J-C, a three-year rotation; and C-C-C-J, 

a four-year rotation. The selection of rotations with jowar is 

done in such a way that adequate area is allotted to jowar 

every year to meet the annual food needs of the family. 

The area allocation to jowar generally follows the argu­

ment as above, but is not wholly independent of the allocation 

of areas to cash-crops. The basis of growing jowar is mainly 

the food requirement, unless other constraints such as 80i1-

type or shortage of manure are operative making it inevitable to 

grow more jowar. The cash-crops are essentially for the market 

and to yield the maximum cash-income. The two important cssh­

crops in the area being groundnut and cotton. it is convenient 

to consider these only. Besides these two, banana is a third 

important cash-crop. but is wholly dependent on aVailability or 

irrigation, and can be considered later. The area allocation 

to cotton and groundnut can be argued almost on the same lines 



as jowar except for the difference ot the best utilization of 

manure and the relative profitability ot one crop over another. 

Even here the soil factor cannot be left out of the picture, 

especially because groundnut can be profitably grown on light 

soil and is quite well suited for medium-black soil also, but 

cannot be grown on deep-black soil with profit; whereas in 

respect of cotton the soil restraint is operative in a quite 

opposite direction. Cotton can be most profitably grown on 

deep-black soils and is well suited to medium-black soils, but 

cannot be grown on light soils at all. Considering jowar which 

is grown on all the three soils along with soil restraint 

operative in respect of the above two crops it appears that 

medium-black is the most adaptive soil and that is why all sorts 

of rotationa are practised on it. The peculiarities of the 

three SOils, hence weigh heavily in crop selection and rotations 

on a holding. 

In the final choice of rotations, the soil constraint, 

more or less, limits the G-J rotation to light soils only. The 

result of this on the rest of the holding which might be composed 

of medium and deep-black soils happens to be a competition for 

the best utilization of manure to achieve the end result that 

the cultivator has in his mind. Both cotton and groundnut being 

the two major cash-crops in the area, the actual allocation of 

area, specifically to cotton, a comparatively better manured 

crop, have to be reached not only by taking into consideration 

the availability ot manure but as well the relative profitability 

of the two crops. As stated earlier, ot the two cash-crops, 

cotton is comparatively more profitable than groundnut. The 
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cultivator, therefore, tries to put, to the extent possible, 

larger area of his medium and deep-black land under cotton, it 

sufficient quantity of manure is available. He selects such 

rotations that cotton gets a predominant place in bis cropping. 

On the other band) it there are some restraints operative in 

the form of soil-composition of land-holding and/or manure 

supply, the cultivator tends to devote proportionately larger 

areas to groundnut. Thus, looking to all the factors, the 

cultivator selects the crop-rotations in such a manner that he 

could put his land under the crops most suited to it, could 

utilize the available quantity of bome-collected manure in the 

best possible way and could secure the stable maximum income 

over years. 

With the introduction of irrigation into the resource 

position of tbe cultivator the process of selection ot crops, 

rotations and area allocation gets a bit more complicated, spe­

cially because three cash-crops have to be considered in terms 

of relative profitability and resources in place of the two dry­

crops. Additional complication arises out ot the time-span 

that occurs between the planting and harvesting ot banana. 

Banana is a crop of one and a halt years and if cotton and ground­

nut are to be compared with it, it will have to be borne in mind 

that within tbe cultivation-period ot banana, two crops ot 

cotton or groundnut can be raised. The result of this is that 

when banana is to be chosen in place of cotton or groundnut, the 

profitability of taking banana will bave to be decided against 

tbe income that possibly can accrue to him by forgOing banana 

and raising cotton and groundnut or a third crop that gets 
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associated with cotton or groundnut in the crop-rotation. The 

situation is almost analogous to leasing-out of land specifi­

cally for banana cultivation. A cultivator having no irrigation 

facility of his own, occasionally leases-out his land specifi­

cally for banana cultivation and in such cases prectises duality 

of rotations on that particular fragment. The basic rotation 

practised on this fragment is essentially of dry crops. Whenewer 

he leases-out his land for banana cultivation. the comparison 

between incomes that can accrue has necessarily to be between 

the income from banana and income from two years of dry cultiva­

tion. 

The use of irrigation being specifically made for banana 

alone, necessarily underlines the fact that it alone can achieve 

the best results. The essential restraint for the allotment of 

area to banana is the extent of irrigation facility available. 

The irrigation restraint is observable in the time span of the 

rotations of banana. Normally. the three-year rotations such 

as NB-JB-C and NB-JB-J are practised. The four-year rotations 

like NB-JB-C-J and NB-JB-C-C are generally practised by those 

who have limited irrigation potential. The four-year rotations, 

however, are practised, not necessarily because ot restraints ot 

irrigation, but may be a resultant of the other tactors as well, 

such as manure supply and financial requirements. Whether banana 

gets associated in a crop-rotation with cotton or jowar depends 

on the food need and the soil-type. Even it jowar does not get 

associated with banana in a crop-rotation, that does not 

necessarily mean that a cultivator with irrigation facility 1s 

unmindful of the tood requirement and aims at high production 
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and high incomes. At the most he could be less mindful in meet­

ing the food needs. This can be observed by looking to the 

peculiar practice of taking jowar as a mixed crop along with 

cotton. 

Thus, the major factors, which the individual cultivator 

has to take into account while deciding upon the long-tera 

cropping programme, are: (1) food requirement of family; (2) 

soil-composition of land-holding; (3) supply of home-collected 

manure; (~) availability of irrigation; and (5) relative profita­

bility of different cash-crops. The cultivator takes a composite 

view of all these factors and selects sucb crop-rotations and 

allocates his land to food and cash-crops in such a way tbat be 

could secure the stable maximum income over years. In some 

cases, one of the factors may be overwhelming, but none of them 

can operate independent of others and decide the whole rotation­

plan. All these factors are interwoven and have a composite 

effect on the cropping programme. The cultivator hes to take a 

total view of these and decide upon the rotation-plan. He does 

the final area allotments of different fragments or plots of his 

land-bolding in such a way tbat over the wbole rotation cycle or 

all the fragments or plots, tbe need to deviate will be minimised. 

Only when such need to minimise the deviations whicb occur not as 

a result or changes in the natural factors, but as a result or 

disturbance in the best utilization of resources both in respect 

of land and manure, is met, would it be possible for the culti­

vator to acbieve stable maximum income over time. 

Once tbe long-tera cropping programme is deterained, the 

cultivator tries to adhere to it, to the extent pOSSible, in the 
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annual cropping. The short-term crop decisions, therefore, are 

taken simply to implement the long-term cropping programme, 

looking to the climatic conditions and the resource position in 

the individual year~ The climate and the resource position do 

not change every year and hence tbe cultivator can bave bis 

annual cropping largely acc·ording to the rotation-plan in most 

of tbe years. In certain years, however, situations may and do 

arise that the cultivator cannot adhere to the cropping 8S per 

the rotation-plan and is required to deviate. Such situations 

arise because of many and varied factora over which the indivi-

dual cultivator mayor may not have any control. The tactors 

causing deviations may be broadly classified into two groups: 

(l) factors inherent in the rotation-plan itself; and (2) 

factors external to the rotation-plan. 

Tbe rotation-plan necessitates deviations either by 

developing an area imbalance between different crops or by a 

preferential treatment in area, given to one of the crops 

included in the crop-rotation. Tbe external factors causing 

deviations are of varied types, concerning climate, resources 

and requirements. Of these the major external factors csusing 

deviations are rainfall, changes in the resources like land, 

manure and water supply and changes in the requirements like 

food and cash. The deviations occurring as a result ot the 

inherent factors in tbe rotation-plan are ditferent from the 

deviations caused by the external factors. The difference lies 

in respect of the resource position of the cultivator. Wben the 

deviations caused by the inherent factors occur, the resource 
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position of the cultivator does not change. The deviations are 

necessitated to correct the area imbalance in the cropping 

developed by the rotation-plan itself. On the otber hand, when 

deviations are caused by the external factors, the resource 

position itself changes and the deviations are undertaken to set 

a new balance between the resources and thereby to attain the 

maximum income on a different level. 

In the formulation of the long-ten. cropping programme, 

along with the deviations that occur as a result of rotations 

and the cultivator's own ideas about adequate use of resources, 

an income equilibrium and also a resource use equilibrium is 

attained. The income equilibrium so attained is a range of 

income that rules out high peaks and low troughs and is compa­

ratively a stable maximum income within certain limits. This. 

income equilibrium is attainable by taking into consideration 

the existing prices of crops, reflecting in their relative 

profitability. The income equilibrium is not necessarily a 

static phenomenon. It is 8/Denable to changes allowing the culti­

vator to attain higher income equilibrium, depending upon the 

nature of changes in the resources at his cODIDand. Price changes 

as well may change the income equilibrium either way. However, 

the changes in the resource position may ask of him to re-cast 

the whole rotation-plan and hence the cropping. The changes in 

prices, on the other hand, may not arfect the rotation-plan as 

such in the immediate, but may change the income equilibrium to 

higher or lower level, depending on the extent of the rise or 

fall in prices and the changes in the cost of cultivation. 
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Comparatively meagre benefits accruing by way of additional 

income, may not be a sufficient incentive to re-cast the whole 

rotation-plan. Under such circumstances any changes in crop 

areas that could be the result of prices are likely to be very 

marginal. Such a marginal extension of crop area may continue 

for some period and when he feels assured of the continuity of 

the price rise or the stabilization of price at the bigher level, 

only then does be tbink of the realignment of the resources, and 

re-casting of tbe rotation-plan. So, if the cultivator is 

really responsive to the cbanges in prices, what needs to be 

studied along with the changes in prices and crop areas is the 

realignment of resources tbat eventually must take place in the 

course of time. 

An introduction of a new crop is done on similar lines, 

in the sense that it is first grown on smaller areas by deviating 

from the existing rotation-plan. In fact, the cultivation of 

a new crop is first done and continued for a time on an experi­

mental basis and the area changes tbat occur on account of sucb 

experiments are very marginal. Only when the cultivator feels 

assured that the existing resource position can meet the 

necessary requirement of raising a new crop or the additional 

resources that are required are within his reach, does he fit it, 

into bis rotation-plan. During all this period of experiment, 

as be has checked upon the resource requirement and the ability 

to meet it, be has also found out that higher benefits do accrue 

from the cultivation of that crop. So whether an existing crop 

becomes more profitable on account of the price rise or a new 
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crop happens to be more profitable than the existing one. the 

essential condition in both these ceses happens to be that a 

reconsideration of the resources and their possible supplementa­

tion has to be thought out. Only when all these conditions are 

met. can he think of reallocation of area commensurate with the 

existing resources or after the supplementation of those resources. 

This means a mere change in resource poSition or a mere rise or 

fall in prices need not necessarily be conducive to attain a 

higher level of income. What effects such changes will have on 

his overall approach to the stable maxim WI income will hOave to 

be looked into. The essential condition even for a long-term 

cropping study seems to be that a mere single factor such as 

prices alone may not cause a rise or fall in the acreages, but 

such a rise or fall could be a resultant of very many factors. 

The need. therefore, is not only of studying the fluctuations in 

acreages in relation to the prices, but studying them along with 

the other changes that might have occurred during that process. 

During a short-term the cultivator is more or less rota­

tion-bound and the area fluctuations are necessarily a result of 

the crop-rotations. The net additions to the fluctuations of 

the crop acreages on account of deviations are quite meagre. 

However, the actual area deviations are not necessarily that low. 

In the aggregate the areas that deviate-in and deviate-out of a 

given crop almost cancel each other and the aggregate crop areas 

show only a marginal variation. In a majority of the Cases 

these deviations do not occur on account of prices but are a 

result of various factors and can be broadly classified as 
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complementary to rotation-plans and chan'~s in ~he rej~urce 

position. If, therefore, a long-ter- analysis of cropping 

pattern is to be tried, what see-s to be essential is not only 

as to how the area fluctuatjlns occurred during the short-term; 

but as well at what poip~ of time the cultivator tries to re-set 

the whole rotation-,~an resulting either from a price rise of a 

given crop or pda result of supplementation of his resource 

Position~/~ 
Thus, in a short-period, the individual cultivator generally 

prefers to adhere to the rotations in his annual cropping. The 

sanctity of rotation, lies in making the adequate use of the 

available resources, while at the same time trying to conserve 

the basic resource--land. Earlier the rotation-plan, allocation 

of areas to different crops etc. have been looked into only in 

terms of resource use. Along with the resource use, the conserva­

tion measures as well, will have to be looked into, to give a 

complete picture. The lack of any conservation measures may not 

show any effects in the short-period, but these will certainly 

have bad effects in the long-term. So, a crop-plan that could 

be conducive to higher level of income in the short-term need 

not necessarily prove to be so in the long-term. The idea of 

conservation of resource, therefore, puts a constraint on the 

crop-plan at all stages. However, some individual cultivators 

.a1 prefer to go against the dictates of conservation in certain 

years, particularly when there is a high price rise of a crop. 

Agronomically the idea of rotation of crops is based upon 

the utilization of food nutrients in a balanced manner. The 
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alternation of crops belonging to different families helps to 

retain the fertility of land, as different nutrients are absorbed 

during the period of crop growth and the possible deficiencies 

of food nutrients by a continuous single cropping are avaided. 

Moreover the crops belonging to different families have essen­

tially different root systems which tap the different layers of 

the soil for their food nutrients. This again helps to maintain 

the balance of food nutrients in the soil. The idea of growing 

exhausting and restorative crops in alternation is based on 

these facts only. However, in some crop-rotations, such as 

G-C-J, G-J-C and C-C-C-J etc. the balance of exhausting and 

restorative crops is not maintained. But in such cases, one of 

the exhausting crops is necessarily manured. ~anuring helps to 

retain the fertility of the soil to quite an extent and two 

continuous exhausting crops can be grown with least detrimental 

effects. 

The cultivator's idea of the stable maximum income, there­

fore, does not relate only to the utilization of available 

resources but to the conservation of them as well. The alloca­

tion of resources such as manure, irrigation etc. can maximise 

his income for some time but the cultivator's failure to give 

due attention to the conservation will ultimately lower down his 

income from land. This only means that even without any measures 

to conserve, the cultivator may get higher income in the initial 

period but this will not last for long. As it is not possible 

to replenish the lost fertility in soil, the income will certainly 

decline in the long-period. However, with due measures for 
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conservation, right from the start, the fertility of the soil 

can be retained at its level for a very long-period. So, the 

adequate use of resources along witb the presence of conserva­

tion measures can assure the individual cultivetor the stable 

maximum income over time. The practice of rotation is based on 

all these considerations. Even the deviations that occur as a 

result of rotation-plans and othar factors are carried out in 

such a way that there is the least detrimental use of the land 

resource. Therefore, in the ultimate analysis, cropping-pattern 

appears to be essentially a problem in resource use and conserVa­

tion. 
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APPENDIX I 

BOTANICAL NA¥£S OF CROPS GROWN IN TH~ FOUh VILLAGES 

- - - - - - - - - - - - - - - - - - - - - - - - - - - -
Crops Botanical Dames 

Bajara Pennisetum typhoideum 

~anana Musa Sapientum 

Chillies Capsicum annum 

Cotton Gossypium herbaceum 

Gram Cicer arietinum 

Groundnut Arachis hypogaea 

Jowar Andropogon sorghum 

Maize Zea Mays 

Mug Phaseolus Mungo 

Orange Citrus aurantium 

Paddy Oryza Sativa L. 

Sugarcane Saccharum Officinerum 

Tur Cajanus cajan 

Udid Phaseolus radiatus 

Wheat Triticum p1losum 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



APPENDIX II 

POINTS COVERED IN A CASE STUDY· 

I. 1. Village 

2. Head of the Family 
3. Serial No. of General 

Fam11,. Schedule 

4. Serial No. or 
Plotwise Schedule 

5. Serial No. 
6. Date 
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- - - - - - - - - - - - - - - - --- - -- - - - - -- - - -
II~. CultiTated land in the last three 

years (1960-61 to 1962-63) 

Owned land 

SurTey No. 
Area 

Land revenue 
Leased-out land 

Survey No. 
Area 

Land revenue 

Leased-in land 
SUM'ey No. 
Area 
Land revenue 

1960-61 1961-62 1962-63 

- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -
II-B. 

1. Total area of land 
2. Permanent Fallow 
3. Cultivable 
4. Current fallow 
5. Net cropped area 
6. Double cropped area 
7. Gross cropped area 

1960-61 
-----.------
Dry Irri­

gated 

1961-62 1962-63 
----------- ----------
Dry Irri- Dry Irri-

gated gaud 

* All the relevant data pertaining to the year 1963-64 were 
collected later. 



III. 
Details of the land cultivated in 1962-63 

Village 

Fragment 

Survey No. 

Name of the land 

Area 

Distance from home 

Location of the land 

Total cultivated area in : 1960-61 
1961-62 
1962-63 

Plot No. 

Area 

Fallow area 

Reason for fallow area 

Soil-composition 

Irrigation facility 

Irrigable area 
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- - - - - - - - - - - - - - - - - - - - -- -- - - - - -
IV. Land cultivated in 1962-63 

Village 

Fragment No. 

Name of land 

Plot No. 

Owned or cash-rented 
or share-rented 

Leased-in land 
Rent : Cash 

Share 

Cultivation cost borne 
by the landowner 

Seeds 
Manure 
Others 

Crop decisions 

Crops grown : Kbarit 
Rebi 
SWDer 
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V. Rotation-plan 

Survey Fragment Area Plot 
No. No. Ro. 

.Area Crop-rot.et.ion 

- - - - - - - - - - - - - - - - - - - - - - -- - - -
Notes on the rotation-plan 

1. Soil-composition of the land-holding 

2. Irrigation facility 

3. Annual requirement of jowar for 
family consumption 

4.. Annual requirement of fodder for 
the owned livestock 

5. Home-collected manure per year 

- - - - - - - - - -- - - - - - - - - - - - - - - - - - - -
VI. Crops grown in 1962-63 and in the 

two years preceding to 1962-63 

Village 

Fragment No. 

Plot No. 

Crop-rotation on 
the plot 

Reasons for 
practising such a 
rotation on the 
plot 

If deviated fro. 
the crop-rotation. 
reasons 

1960961 1961-62 1962-63 

Xharif Rabi Khari! Rabi Kharif. Rabi 



VII~. Production end receipts of food 
and fodder in 1961-62 and 1962-6) 

Crop 

Area 

Yield 

Share-rent received 

Wages in kind 

Receipts from baluta 

. Repayment of crop-loans 

Purchased 

Stock 

Total 

VII-B. Food and Fodder purchased 
in 1961-62 and 1962-6) 

1961-62 
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1961-62 1962-6) 

- - - - - - - - - - - -

1962-6) 
------------------ ----------------

1. Food/Fodder 

2. How much? 

). Price 

It. When purchased? 

5. Place of 
purchase 

1 2 ) 4- 5 1 2 ) 4- 5 



VIII. Disposals of Food and Fodder 
1n 1961-62 and 1962-63 

Food/Fodder 

Given as : Share rent 

Wages in kind 

Baluta payments 

Repayment ot crop-loan 

Crop-loans 

Sold : Quantity 

Place 

Through whom? 

To whom? 

Price 

Stored for Home-consumption 

Seeds 

Sale 
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1961-62 1962-63 
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Schedule No.1 : General Family Schedule 

I. 
1) Village 5) Occupation - Main 

2) Head of the Family Subsidiary 

3) Male/Female 
Age 6) Serial No. 

4) Religion - Caste 7) Date 

- - - - - - - - - - - - - - - - - - - -
II. Family Members 

1) Name 

2) Sex 

3) Age 

4) Relation with the 
Head of the Family 

5) Literate/Illiterate 

6) If literate which 
examination have 
you passed? 

If educand, standard 

7) Earner/Non-earner 

g) If earner - occupation 

12345678 

- - - - - - - - - - - - - - - - - - - - - - - - - -- - - -
III. Attached SeM'ant 

1) Name 5) Payment : (a) In cash 

2) Religion - Caste (b) In kind 

Age 6) Perquisites: (a) Meals 

3) Nature ot work (b) Clothes 

4) For how many months (c) Other 
employed? things 
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IV. Annual Family Income (1962-63) 

1) Income £rom main 4) Unearned income 
£amily occupation 

2) Income £rom subsidiary 5) Other incomes 
£ami1y occupation 

3) Earning from individual's 6) Total inc OllIe 
independent occupation 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
V-A. ~ (1962-63) 

In the Out- Total Rent Share No.of 
village side Tenants/ 

owners 

1) Owned land 

O£ which 

a) Cash rented 
D) Share rented 
c) Other 
d) Owner 

cultivated 

2) Taken on cash 
rent 

3) Taken on 
share rent 

4) Other 
5) Total culti-

vated land 

------ - - - - - - - - - - - - - - - - - - - - - - -
V-B. Cultivated land (1962-63) 

Wel~ irrigated 

Canal irrigated 

Government canal 
irrigated 

Total irrigated 

Total dry land 

Total cropped area 

Current £al1ow 

Permanent £allow 

Total 



VI-A. LiYestock 

Working cattle 

Number 

Breed 

Age 

Home bred 

Purchased: When 

Price 

Present Price 

VI-B. Other .Animals 

1) Goats 

2) Sheep 

3) Birds 

Milch cattle 

NUlllber 

Breed 

Age 

Home bred 

Purchased: When 

Price 

Present Price 

Other cattle 

HUlllber 

Breed 

Age 

Home bred 
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Purchased: When 

Price 

Present Price 

- - --- - - - -

Present Price 

VII. Ag;ricultural ImElements 

Present Present 
Item No. Price Item Ho. Price 

1) Iron Plough 8) Hoe 

2) Wooden Plough 9) Leather water lift 

3) Small Wooden 10) Iron water 11ft 
Plo~gh 

11) Bullock-cart 
4) Harrow 

5) Small Harrow 12) Tractor 

6) Seed drill 13) Engine 

7) Small seed 14) Pump 
drill 



VIII. Land and Other Assets 

Present. 
Ite. No. Price 

1) Land 

2) Houses 

3) Shares 

4) Deposits etc. 

5) Gold and SilTer 

6) Amount for which 
insured and type 
of insurance 

lte. 

7) InTestllent in 
non-agricultural 
occupations 

S) Other 

9) Total 

VI) Total LiTestock 

VII) Total 
Agricultural 
implellents 

Grand Total 
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Present 
No. Price 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
IX~. Outstanding Debt 

Present debt Repayment during the year 
Creditor ------------.-.--------- ---------------------_____ _ 

Princi- Interest Total Principal Interest Total 
pal 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
IX-B. Borrowings during the Current Year 

1) When did you borrow lIoney? 
2) Amount borrowed 
3) From whom borrowed? 
4) Where does the creditor stay? 
5) His occupation 
6) Annual rate of interest 
7) What is the security? 
8) What is the duration of t.he loan? 
9) What. is the pllrpose of the loan? 

10) How did you use the borrowed 
money? 

1 2 3 4 



IX-C. Credit Needs 

1) For wbat purpose1 

2) Bow lIuch? 

3) Fro. wholl did you 
try to get loan1 

~) Reason tor not getting 
loan1 

5) Any cbange 1& cropping 
pattern because ot not 
getting loan? 
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- - - - - - - - - - - - - - - - - - - -
X. NOTES 
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Schedule No.2: Plotwise Schedule 

Village' 

Owner 

Caste 

Occupation 

Conditions of lease 

Details of fixed rent, 
crop-sharing and other 
conditions, if any 

Name of the field 

Survey No. 

Type of tenure 

Area 
Pot-kharab 

Total Area 

Present. Talue 

Cultivator 

Caste 

Occupation 

How long baa the tenant. been 
cultiTating the field? 

Tenancy rights, if any 
Serial lio. 

ReveDue 

Total Area: Permanent Fallow: Current Fallow: 

1. Soil type 

2. Erosion 

Is the soil being eroded? 

What proportion of the 
field is eroded? 

Land rendered uncultivable 
due to erosion 

3. Bunds 

'-!lasonry 
Length, Breadth and Height 

Year of ccnstruction 

Has the bund a VHste weir? 

Pacca or kacbcha? 

Cost of construction 

- - - - - - - - - -
4. Well Irrigation 

(Survey No. and Pot hissa) 

Situation of well 

Area occupied by well 

Rights of ownership ot well 

Wben sunk? 

When constructed? 

Total expenditure 

Your share in expenditure 

Is the well in use? 

Area that can be irrigated 
by the well 



5. Canal Irrigation 

Name of the canal 

Area that can be irrigated 

6. Privata canals 

Area irrigated 

7. Drainage 

Type of drainage 

When constructed? 

Cost of construction 

8. Farm - Structure 

Area occupied 

Use 

Masonry 

Roof 

When constructed? 

Present value 

9. Permanent Fencing 

Type 

Length 

Year of construction 

Cost of construction 

10. Trees in the field 

Area occupied 

Kinds ot trees 

Numbers 

11. Permanent Fallow 

Reason 
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12. Naw Area brought under 
cultiTation during 
last 5 years 

When? 

Area 

Nature of waste land 
before brought under 
cultivation 

Measures taken 

Expenditllre 

13. Proposed reforms on 
the field 

Details 

Estimated expenditure 
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Information regarding cultivetion: _____ Season: ______ __ Main Crop: ____ _ Area: -----

Date Item Area 

Male labour 
(days) 

Female 
Labour( days) 

- - - - - - - - - - - - - - - - - -
Bullock Wages paid 
Labour(days) ----------------------Cash Paid in kind 

Total Of Total Of Totel Of 
which 
hired 

which 
hired 

which 
hired 

Type Quan- Value 
tity 

------------------------------------------------
Ploughing First 
Ploughing Second 
Manure and 
Transport of 
Spreading of Manure 
Harrowing First 
Harrowing Second 
Seed end Sowing 
Other Manure end 

Transport of 
-do- Spreading 
Interculturing 
Weeding First 
Weeding Second 
Irrigation: Times 
Watching 
Harvesting and 
Threshing 

Main Crop 
Mixed Crop 

---------------------------------------------
(continued) 



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Date Item 

Ploughing First 
Ploughing Second 
Manure and 
Transport of 
Spreading of Manure 
Harrowing First 
Harrowing Second 
Seed and Sowing 
Other Manure and 
Transport of 

-do- Spreading 
Interculturing 
Weeding First 
Weeding Second 
Irrigation: Times 
Watching 
Harvesting Bnd 
Threshing 

Main Crop 
Mixed Crop 

Materials Used 
-----------------------------------------------------------
Type Owned Contributed Purchased Total 

by ------------ --___________ _ 
landlords Quan- Value Quan- Value 

________________ ~i.!~'y _______ t!t,I ____ _ 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --



Village: Taluka: District: 

Hissa and Plot No.: 

Ploughing 

1. Type ot plough used 
No. ot bullocks 

2. Depth ot ploughing 

.3. Whether ploughed along 
or across the slopes 

4. Reasons for ploughing twice 

5. Reasons tor not ploughing 

6. When ploughed previously 

7. Intervals ot ploughing 

Manure 

1. How manured? 

2. Practice of manuring 

Harrowing 

1. Whether present harrowing 
is adequate? 

2. It inadequate, reason? 

). How many times should have 
been harrowed? 

4. Reasons for not harrowing 

Rotation 

1. Rotation Practice? 

2. Whether the present crop is 
according to usual rotation 

.3. If not, why? 

Sowing 

1. Distance between two lines 

2. Your opinion about changing 
this distance 

642 

State: Suney No.: 

Sl.No. 

.3. Home-seed selected or 
UDselected 

4. Type of seed 

5. Any treatment before sowing? 
Any opinion? 

6. Did you give any manure 
along with sow! ng? 

7. What are the main and the 
mixed crops? 
How do you sow them? 

S. Your opinion as regards 
mixed cropping 
Your opinion es regards 
concentrated manures 

Weeding 

1. Whether weeded at the 
right time? 

2. Reasons tor not weeding at 
the right time? 

.3. What is the adequate number 
of weading? 

Irrigation 

1. Interval ot irrigation 
2. Is this irrigation sdequete? 
). It not, how much is desired? 
4. Reasons tor not irrigating 

the tield adequately 

1. Reasons for not keeping 
watch over the crop 

2. Description ot harvesting 
and threshing or the crop 

REMARKS: 
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APPENDIX III 

APPROXIMATE PERIOD OF THE DH'Jo'Ei.ENT CONSTELLATIOt.S 
PEl(,~AINING TO hAINY S~ON 

- - - - - - - - - - - - - - - - -
Constellations Period 

------ - - - -
, Rohini' 22nd May to 6th June 

'Mrug' 7th June to 21st June 

'Aradre' 22nd June to 6th July 

'Punarvesu' 7th July to 21st July 

'Pushya' 22nd July to 5th August 

'Ashlesha' 6th August to 20th August 

'Meghe' 21st August to 4th September 

'Purve' 5th September to 19th September 

'Uttere' 20th September to 4th October 

'Haste' 5th October to 19th October 

'Chitrs' 20th October to 3rd November 

- - - - - - - - - - - - - -- - - - - - - - - - - - - - - -
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