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PREFACE 

This publication comprises the report of a survey under­
taken by the Institute for the Government of Bombay and 
conducted during 1939 and 1940, together with an introductory 
note. The report was submitted to Government in Octo­
ber 1942. A. the survey had been undertaken on bebalf of 
Government. it was expected that the report would. in due 
course, be published by Government. This did not. however, 
~appen, and as it was felt that publication of the report would 
prove useful. government was approached last year to permit 
the Institute to publish the report in its own series of 
publications. This permission was duly granted by Govern­
ment. Though the survey was undertaken on behalf of 
Government the Institute bore sole responsibility for its 
:onduct and planning and the writing of the report. Tbe 
::iovernment of Bombay is, therefore, in no way responsible for 
:he data, findings or opinions contained in the report. 

The report of the survey is here printed almost in tbe 
same form in which it was submirted to Government in 1942. 
Occasion has. however, been taken to correct certain minor 
errors of calculation that were later discovered and to recast, 
in many instances. the phrasing of the comment. An intro­
ductory note has also been specially written for the publica­
tion. The note was written in the early months of 1948 but is 
based chiefly on materials gathered at the time of the planning 
and conduct of the survey and the writing of its report. As 
the introductory note makes clear, the report of the survey 
may be found useful not only because it contains the results 
of a particular enquiry but also because it deals with a subject 
connected with a wide group of investigational and analytical 
problems. It would, in addition, be found that the report 
throws a great deal of light on the quantitative relation 
between different economic activities in Indian rural economy 
and on important problems of the results of investments on 
employment and distribution of income. It would also be 
found to futOlsh data regardIDg not only many aspects of farm· 
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ing, dry and irrigated, but also a number of aspects of non­
agricult'JIal economic activity not usually covered by Indian 
rural surveys. 

The Institute is thankful to the Government of Bombay 
for granting permission to publish the report. I would also 
place on record our gratefulness to the authorities of many 
Government departments. central. provincial and local and of 
many private companies and to the lDany officials who actively 
cooperated in the work of the ·survey. The conduct of the 
survey would not have been possible but for the ready 
welcome and the ungrudging help given by leaders of public 
opinion and a host of others. engaged in all walks of life. in 
the tract surveyed. To all these our heartfelt thanks are due. 
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N"TRODUCTORY NOTE 

The immediate aim of the survey whose report is now 
being published was to assess the total direct and indirect 
benefits due to a particular irrigation project. The problems 
involved in the investigation, the methods adopted for it and 
the assumptions that had to be made in carrying it out have, 
however. an interest much beyond the results of the particular 
work. The investigation is closely related to the general 

. problem of assessing. results of all kinds of irrigational or 
reclamation projects. The assessments of the results of irriga­
tion projects has been'attempted by many in the past. both 
in India and in other countries .. Results of some pioneer 
attempts in this direction are contained in an official publica_ 
tion entitled Reports on the Direct and the Indirect Effects of the 
Godaver:JI and Krishna AnnicutS published in Madras in 1858. 
This camprises a number of reports by various individuals and 

, bodies ,on the effects. in particulat regions. of specific irrigation 
projects. : One may refer to the two reporto by Mr. Taylor on , ,., . 
the direct and the indirect effects of the Godavery Annicut 
in th, Rajahmundry District to illustrate the treatment of the 
subjact in this publication. (pP. 19-80). Mr. Taylor 
addr:asses himself primarily to discovering the increase in the 
revenue collections. of Government in specific areas. which 
could be attributed to the construction of the annicut. He, 
however, points out that" the employment of many thousands 
of people when they could not have found work elsewhere 
opened out to the labouring class a new and profitable means 
of livelihood and secured to the ryot. the tradesman. and the 
merchant. a large and certain market for agricultural products 
and merchandize of all kinds." (Page 23.) He also refers 
to particular instances of changes in seasons of sowing and, 
cropping which result in greater security and production and 
the introduction of new crops which are profitable. An 
attempt is made by Mr. Taylor to compare the expenses of and 
,eturns and profits from crops on dry land with those on wet 
land. as also the difference in rentals between the two, The 
cjlange, in the composition and volume of exports and imports 
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from a region following on the introduction of irrigation is 
also noted and finally it is pointed out that .. the stimulus 
imparted to the industry and productive resources of the 
Province by large establishments like the Rajahmundry Sugar 
Factory must not be overlooked." (P. 53.) Mr. Taylor thus 
refers to almost all the aspects of the effects of irrigation, 
efforts at the measurement of which have been made in the 
fonowing pages. However, the concrete measurement in 
Mr. Taylor's reports, as in other reports contained in this 
early official publication, was undertaken chiefly in terms of 
the col1ection of revenue by Government. This measurement 
also was mostly confined to the collection of land revenue; 
only in few cases was it extended to sources of revenue other 
than land revenue or water charges. The only statistical data 
other than collections of taxes, charges, etc. contained in these 
papers relate to figures of trade i. e. mainly of values of exports 
and imports from and to specific regions. '; 

I Subsequent writing on the subject in India has not gone 
mu~h beyond what is contained in these early reports. As a 
matter of fact, there seems to have been, in later times, an 
undue emphasis on tbe revenue receipts from irrigation 
projects and most estimates and calc:ulations in connection 
with the construction of irrigation works concerned tbermelves 
with the direct return on investment. Even when. in recent 
years, there has been an appreciation of tbe wider 'view, little 
systematic effort bas been made at a measured' estimate of the 
indirect and cumulative benefits. From papers relating to 
recent practice in the most intensively developed area, the 
Punjab, it would appear that chief among the indirect receipts 
for wbich calculations were made in tbe Punjab were those 
from Crown Waste. Mr, Kanwar Sain's paper on the finances 
and economics of Irrigation projects refers to the increased 
return to tbe cultivaltor from irrigation from (i) increased 
land values and (ii) additional income from farm products; 
and he ment;ons the suggestions now made tbat methods 
should be devised for crediting irrigation projects with part of 
the increased land values. However, to our knowledge no 
attempt bas so far been made m India either at assessing 
ncreased land values due to irrigation or at aquiring th~II1, 



at least partially, for the State. Similarly no investigations 
seem to have been undertaken. before this project. either for 
eStimating the total direct and indirect receipts of government 
or at estimating the increase in the value of agricultural 
production or in the volume of other activities based upon it. '. 

For the U. S. A., rep~rts of the Bureau of Federal Reclama­
tion and other official agencies contain a wealth of data. These 
indicate problems very similar. in many respects. to those 
encountered in India. The general practice in regard to 
assessment of benefits. etc. may be illustrated by reference to 
the report of the Cemmittee appointed by the Secretary of the 
Interior for a study of the success and soundness of federal 
redamation policy. 1 The report notes that the crop values. 
for different years. of annual production of the projects 
averaged nearly one-third of the Government's total invest­
ment in irrigation works and that therefore, the current crea­
tion of wealth through the projects was large. Reference is 
also made. to data specially collected to assess the effect of 
reclamation on business. These data represented records at 
the expenditures for purchases outside the local trade territory 
by representative farms covering a period of 7 to 10 years. 
They showed that 75 to 80 p. c. of farm income was spent on 
purchase of commodities produced in the industrial sections of 
the U. S. A .... in other words. only about one fOUlth of the 
farm production income was used for irrigation operation, 
tax payments, labour and local supplies ..• (p. 64. ) 

, The Report of the Special Repayment Commission (1938) 
cites the following among the major accomplishments or 
encouraging features resulting from reclamation programmes 
of the United States. (1) creation of a large number off· 
irrigated farlDs (2) providing homes and means of livelihood 
for persons on farms within the reclamation project areas 
(3) establishment, stabilisation and business of cities and 
towns on or dependent on reclamation project areas (4) 
contributing a major part to the support of public schools. 
churches. banks. etc. within tbe project area (5) stabilised 
agricultural condition and production on project farms (6) 

1. RePort on F.derlll Rlelamation. J, W. Haw and F. E. Schmitt, 19H, 
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the stabilising influence of water supply provided by Federal 
Reclamation works for agriculture in the West and as market 
for non-Western products (7) the value of crops produced on 
:reclamation projects since 1906 approximately 10 times the 
overall costs of irrigation works serving those lands (8) 
large increase in the average v'olue of lands, inclusive of 
buildings (9) large increase in assessed values of lands 
(10) importance attached to the construction, maintenance 
and development of projects as a market for non-Western 
products by manufacturers, rail-roads and other transporta­
tion agencies (11) the volume of non-Western products 
shipped into the reclamation area exceeds the agricultural 
products of reclamation projects shipped East in a ratio of 
more than 8 to 1 (12) the reclamation programme was a 
pioneer in the public development of Hydro-Electric power 
in the West through multiple-purpose use of water resources 
(13) the grading of irrigated farms compares with that of 
other farms so far as the relative productive value is concerned. 
These various claims, which are not mutually independent or 
exclusive, indicate the many aspects of the results of irrigation 
and the directions in which direct and indirect benefits may 
be traced.' 1 
; 2. Cf. also the following two extracts. "There is no way of measuring 

acxurately the full contributions these enterprises have made to the business 
and sodallile of the States and communities in which tbey are located, aDd 
to the national wealth, but the following facts are pertinent; They bave 
greatly aided commerce as the residents of the projects are buyers twd 
sellers of a vast a.mount o( goods and products. The projects have brought 
about improvement and increase in both highway and rail transponatioD. 
They have provided huge re,'enue tonnage for transcontinental carriers 
through regions of otherwise sparse traffic. and thus to an appreciate exteDt 
have lowered the rate levels on otber commodities moving over their entire: 
systems. They have contributed to education and to local government by 
the payment DC taxes, They have made it possible to utilize fully adjacent 
ranges and to stabilize tbe livestock industry and dry~land agriculture of the 
,\Yest, They are the main source of food supply for many mining and 
il;wbering camps." Report of an Economic Survey of Certain Fede,.a: 
a'Jd PrltJate l,.,.'gation Proiects, 1929, Bureau of Reclamation, p. 2. -..... 

., To determine the economic justification of a proposed recla.matiQD 
project requires tbat a. definite eqDivaJent for the distributed be.oeAh be 

I C",,';nrua on _, jilt. ) 
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While the emphasis is on increased production In mea­
Sllrmg the advantage to the community. land values have 
been held to be specially significant in assessing the repayment 
capacity of the individual operator. In the U. S. A. the irriga­
tion system is not looked ugon as a completely state owned 
capital work and part of the capital Cost is usually recovered 
from the operator. Land values and land speculation bave 
become specially important problems in this connection. Pro­
gressively. the idea has gained ground that speculative increase 
ofland values is a hindrance to proper development under 
irrigation projects and that. therefore. some means should be 
adopted to eliminate it. In the 1929 report Jobm0n bad 
already laid down tbat in so far as government was pursuing a 
policy of settlement. it ought to extinguish every private 
title before encouraging a project and that tbe only significant 
objective for a reclamation policy was community building.' 
The Haw and Schmit'teport considered tbe increase in farm 
values as tbe best index of the payment that the farmer could 
be fairly asked to make.' It favoured a method of controlled 
sale after official appraisal to eliminate land speculation. The 
1938 Special Repayment Commission recommended. on the 
other hand. that the procedure for determining water right 

( Continued from last page) 

.fixed. Unfortunately, no factual basis for quantitative appraisal of regioDal. 
Stat~. and national benefits is now available, as already stated. The bene­
tits likel, to be derived by nearby towns and by associated industries aDd 
utilities can often be d.ppraised at least appro:limately. but the general com­
munity benefits to State and Nation are less tangible. Some estima.tes of 
values created by existing projects, and increa.sed business and traffic 
volume, have been altempted, but tbe interpretation of the figures is open to 
serious question, In any event, the appraisal o~ such benefi ts in advance 
of development would involve large uncertainties. At best only calculable 
money benefits could be determined, while developmental and social values 
such as those that lie in the creation of additional hC'lmemaking opportunities 
and stabilization of economic life are Dot reducible to money terms." Haw 
and Schmitt. Op. cit. pp. 99-100. 

3. A. JohnsoD: Economjc Aspeets oj Certain Reclamation Works 
(1929),p. Hand p. 16. 

4. "The farmer's repayment should be fiJ:ed at the irrigaUon vaillo. 
In addition, the farmer should be able to obtain the land title at uuirri,at.:i 
value. {rDe from speculative increase." Op. c;I. p. 99. 



payments for reclamation projects should be worked OUt by 
taking into consideration factors influencing ability to pay, 
particularly the efficiency of the project irrigation system, the 

. right use of land and water, tbe uncertainties in agricultural 
production, tbe means of effective marketing, and sbould pro­
vide for adjustment of repayment contracts from time to time.' 

In m.-t reporrs dealing witb tbe economic effects of 
particular projects benefits or irrigation are sought to be 
measured by assessing net returns of farms and by comparing 
net wortb at tbe time of settlement with net worth later. In 
reports on projects under consideration estimates may be made 
of investments and expenses, deficits and surpluses, and capital 
and credit req uir~ments on specific types of farm businesses 
expeGted to be established under tbe projects. Economic 
limits of irrigation water assessments may be calculated and 
indirect benefits may be sougbt to be .. sessed by demanding 
that as existing urban centres would stand to gam by particu­
lar projects they sh()uld bear part of its cost.' General studies 
of the economic and social aspects of irrigation cover a broad 
and varied field and may include su~h subjects as the effects 
of irrigation on industry and trade especially retail and to such 
aspects as the influence of irrigated agriculture on county 
government and of increased population density to school 
costs.' While tbe numerous reports and investigations, official 
and nOll-official, in the U. S. A. have thus drawn attention to 
a variety of the effects of irrigation works, investigations do 
not appear to be undertaken to study, in the case of any com­
pleted project, the effects of a particular scheme in consider­
able detail and to attempt to measure them in a variety of 
directions. Most indices of effects are related to the increase 
in land values or to the value of gross production and indirect 
effects are mostly indicated by pointing to the availability of 
a market for labour and for tbe products of industry. 

5. op. Cit. p. 36. 

6, Cf. ,V. ,V. johnstoD, Land Classiji.:ation a,,11 Af!llf'on,ic R.po,." 
Casper-Alcova Pro/eel, 1931. p.35. 

7. Cf. SJa\'sgold and Matthews: Some Economic and !,C;t# A.'~" 
f)! 1,."t4tton i" !-font!'''''' 1938. 
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Irrigation does not play the part in the countries of Europe 
that it does in India or the U. S. A. However, problems 
similar to those raised by irrigation in India are met with in 
connection with schemes of land reclamation and improvement 
in many countries of Europe. In these countries also an 
increasingly comprehensive vIew of the objectives and results 
of sucn schemes has beon taken in recent decades. .. Land 
reclamation is no longer judged from the simple paint of view 
of economic profit. of a fa "ourable balance of expenditure and 
receipts; but on the basis of the whole of the advantages 
derived from it. which go far beyond tbe narrow idea of the 
return to the private operator. The consideration is the 
increase In tbe aggregate return accruing to tbe farming and 
also tbe non-farming classes. throughout tbe country. from tbe 
fact of tbe increase in production. from tbe larger possibilities 
of employment and from the impulse given to internal land 
settlement .. :' The land reclamation projects undertaken by 
European countries during the interwar period were. it would 
appear. comprehensively planned and judged by their overall 
results. \ In the Italian so called • integral' land reclamation. 
reclamation did not ~nd witb drainage and levelling operations 
but was linked and coordinated with correction of water 

. courses, irrigation works, organization of communications, 
erection of dwellings for workers. formation of rural centres. 
distribution of electric power, establishment of agricultural 
industries and finally the campaign against mabria.] Even in 
countries where it was not necessary to plan land improvement 
works so comprehensively, because tbe areas in wbich they 
were undertaken were already fairly well developed. a number 
of supplementary measures may yet be found necessary to reap 
fully the results of expenditure on the improvement scheme . 
.For instance. in Germany rhe work of land improvement was 
closely associated with the <;onsolidation of farm holdings. 

In assessing the results Of rhese schemes in Europe the 
main index used was increased prod~ctive capacity. The assess-

8. G. Constanzo, Land Reclamat~·CJn and bnpro'Ocment in Europe, 
Moathly Bulletin of Agriculture aDd Sociology. Rome 1938-No, 10. 
P. 4S4 E. Most of the following account oC European conditions is based 
on tbia article. 
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ment was made in terms of areas of improved or reclaimed land 
and the increase in gross production or net return due to the 
effort of improvement and reclamation. In general. no efIorts 
seem to bave been made at finding ways of assessing in concrete 
terms tbe indirect and secondary effects flowing from the work 
of improvement. However, in specific cases. especially wben 
an objective otber tban tbat of increasing production was also 
aimed at by tbe project. an attempt may be made to set up 
otber measures. Among tbe objectives of the Italian schemes 
of integral land reclamation the employment of workers and 
their settlement on land wer. specially emphasized. The 
following were included in the stated objectives ,of these 
schemes: (1) Employment for the maximum number of 
workers. tbus reducing unemployment; land reclamation 
works. apart from their intrinsic utility. are undoubtedly of 
great valu,e in this respect. (2) Conversion of an increasing 
number of casual labourers into permanent cultivators. or 
farm settlers. tbus encouraging internal land settlement. 
Because of these special objectives inquiries undertaken to 
gauge tbe extent of tbe economic results of .. integral" land 
reclamation assessed them in terms not only of value of produc­
tion and an index of gross production available for sale but 
also in terms of the amount of labour employed per unit of 
land and, tbe percentage of job labour in total labour employed . 
. The index of total labour employed per unit of lil'lld was 
devised to indicate the extent of the increase if> total employ­
ment brought ahout by schemes of reclamation and the index 
of tbe percentage of jab labour was meant to show bow job 

, labour,might be progressively eliminated. It was noted that 
the index of job labour tended to' diminisb in a varying degree, 
sometimes reaching zero; the interpretation of this was that 
the farm worker had in the end settled definitely on tbe land. 
These special indices were compiled in the Italian survey 
because of the emphasis on the settlement of labour in Italian 
reclamation policy. Even in tbe Italian survey. bowever, the 
main index use;! was of the increase in total ·production. The 
indices of labour employment and job labour related evidently 
to the amount of employment in agriculture under the reclama­
tion schemes and did not refer to employment resulting from 
the indirect or the secondary effects of those schemes. 
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A set of analytical writings which have an indirect bearing 
on the problem considered in this publication are to be 
.encountered in the field of business cycles, particularly in 
relation to the problem of public works policy and its effects 
in counteracting forces of depression: However, most of this 
writing is concerned with theoretical models and, in quantita­
tive expression, use has been made in it mostly of hypothetical 
figures. Though new terms with a quantitative significance, 
such as the multiplier, have been brought in, concrete investi­
gations which would indicate the methods of assessment of 
these and the difficulties in the way of carrying it out are not 
met with. This set of writings is specially suggestive in con­
nection with the indirect and secondary effects of capital 
investment.' Use has been made of them by us in connection 
with the classification of the various stages at which effects 
might be assessed. The assumptions under which the 'discus-' 
sian of these effects is carried in connection witll business 
cycle theory are. however. widely different from the conditions 
under which the direct and indirect effects of irrigation were 
to be estimated by us. Therefore, no attempt has been made 
to establish in this investigation any direct connection with 
either the concepts or subjects of the Public Works Policy and 
Multiplier controversies. 

In recent years another problem. has become prominent 
owing to the con.cern in planned economic development shown 
by govenments. '. The problem is essencially tbat of estimating 
the results of tbe impact of a set of initial investments on 
otber parts of the economy. through their direct and' 
indirect and secondary effetts] It may be met with in a 
series of different contexts, such as definition of the conditions 
of general economic progress or plans for balancing the 
economy of a region or the industrialisation of backward areas. 
In most instances the probtem has yet been studied in terms 
of project plans. more or less complicated; and there has been 
little specific investigation of effects of measures of investmen;! 
undertaken in the past. 

9. cr. J. M. Clark Econumics of Planning Public Works (1935), 
Chap. i, Cumulative Uect. of Public Expenditures. 

2 
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Among the concrete measures that have been used (or 
estimating direct effects two stand out with great prominence. 
These are the indices of (i) increase in land values and (ii) 
increase in gross produce from land. The land or farm value 
index is obviously an indirect index; land values are ulti­
mately dependent on the increased return from land to its 
owner. The rise in land values would be based obviously on 
the expectation of the increase in the average return from land 
over a series of years; and this would, in the main, depend on 
the improved productive capcity of the land. Measurement 
of total effects through increase of land values may be attempt­
ed and preferred because (1) this increase might be more 
easily and accurately ascertained than the increase in produce 
and (2) it might be argued that land value figures, in so far as 
they reflected expectations, would give an indication regarding 
average long term results and not results relating to a particu­
lar year or time. However, the land value index would not 
necessarily reflect the unmixed effects of the average intrease 
in the expectation or return from the land in question. For, 
it is liable to be influenced by many factors which may have 
nothing to do with the particular scheme or area under con­
sideration, or even with agricultural operations in general. 
Fluctuations in the level of land prices as a whole, the general 
price level, the rate of interest. may all affect to a significant 
degree prices of specific lands under consideration independ­
ently of variations in their productivity. Again. the index of 
land values may contain a speculative element unrelated to 
existent facts and would depend among other things on the 
legal, etc. structure of land ownership rights and on restric­
tions, jf any. laid on the rights of the owner of land to alienate 
land. All these considerations make the land values index a 
less satisfactory measure of the total effects of schemes of 
irrigation and land improvement than a direct measure such 
as that of increased production'. In case the problems of 
estimating increase due to land improvement in production 
are successfully got over the direct effects in any given set of . 
conditions could be most satisfactorily measured by this index. 

The measurement of increased production and its valua­
tion would, of cours~, reflect the particular circumstances of 
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the period chosen for investigation. Agricultural yields may 
vary from season to season and prices are liable to fluctuation. 
Therefore. any esti mate made for a particular period may not 
be representative of average conditions. It is, however, possible 
to estimate average results in the light of data relating to the 
range of seasonal fluctuations in yidds and of records regard­
ing prices in the past and estimates in the future. 

Something may be said in passing regarding the lindices 
of gross and net production' in connection with the problem 
of measurement. Gross production would. of course. mean 
total production from any particular activity. such as agri­
cultural exploitation of land surface. during a period of time. 
without any deduction on any account. In connection with 
the enquiry under consideration the term net would most 
significantly be used by allowing for a return on the capital. 
and for the cost of working and maintenance of the work 
under consideration as a deduction from the gross figure. The 
net ~nefit from capital works would thus represent caleula­
tion of the product over and above the addition which would 
go as a set off against the current and capital cost entailed by 
the work. Net product as defined in this manner would be 
allltftd at through estimates of the gross product and calcula­
tions relating to the annual charge on account of capital cost. 
maintenance and operation. The latter calculations have little 
direct connection with any part of the investigation. in the 
actual field. of the effects of capital investment. The aim of 
the investigation is itself. therefore, usually confined to· the 
estimation of gross production. Net product in other senses 
of the term i. e. as the e"Fss of income over oul:1ay in a 
particular economic activit' or as the share available for 
distribution apart from expenditure on materials, defined some­
tImes as social income. have no direct relevance to the general 
problem under consideration. It will appear that some use of 
these other concepts of net product is made in specific contexts 
in the report. 

Another point needs emphasis in a preliminary discussion. 
The effect of a capital work may. in the early stages, he the 
compounded effect of the work in the course of its construc­
tion and of the permanent increase in activity arising out of 



the completed work. The elaboration of the concept of the 
multiplier was largely concerned with' the effect on the 
economy of expenditure in connection with public works in 
process of construction. In a number of investigations and 
writings on irrigation and reclamation works. the effect of the 
process of construction and the effects after construction. 
following on the functioning of the work as a completed work. 
are sometimes discussed together. This report give no con­
sideration to effects during the process of construction of the 
work. It is concerned entirely with the effects of the whole 
work after it has been completed. 

1'1, this connection it is also necessary to distinguish 
bet~n actual and potential results and between short term 
and loni term results. The full exploitation of a capital work 
may be dependent on undertaking a large number of subsidiary 
works of all kinds. This may mean considerable capital out­
lay. Apart from this necessary supplementary activiry. full 
exploitation may not be attained before a minimum pe~d of 
time which may be required for. say. the settlement and 
building up of a community of farmers. It bas, for example. 
been noted that from 30 to 50 years are needed to brin, an 
irrigation community to full and stable development." sa.e 
attention bas been paid in tbe report to cost. incur,ed by 
government or by private enterpreneurs in clearing end 
developing. etc. the land and making full use of irrigation. No 
consideration wa •. however. given to the problem of com­
mUDity building. The investigation was undertaken more 
than 20 years after irrigation from works began. However. 
~o systematic efforts at exploitatipn of tbe area under command 
bad been made. and government 'bad adopted an attitude of 
complete laissez fair. towards the problem of the development 
of farming communities. Therefore. progress bad been uneven 
and not very rapid. Wben u'timately depression forced Govern­
ment to consider m .... ns of stimulating tbe demand for water 

10. Haw and Schmitt. 01'. Cit. P. 67. to receDt studies of the Bureau 
of Reclamation the types .of farm ec.ollomy best suited to a. project uea 
during the period of development are indicated separately from tbe 
types at the mature stAie, Cf. Coltfmbig B4sin Joint I,wu,;gatiOM. 
Probl.", 2 (19'S). 
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attentiori was directed not toward. the creation of communities 
of farmers with adequate resources and knowledge to practice 
intensive irrigated farming but to giving special concessions to 
sugar companies to induce them to settls and acquire the land, 
Thus, as would appear from tbe report, in some areas full effects 
of irrigation were not at all apparent at the time of the survey 
while in others the stage of development reached might well 
be termed mature. No attempt is made in the report to arrive 
at any estimate of total potential effects and the extent of un­
realised potentiality. The investigation was confined to find­
ing out the actual results that appeared to have been obtained. 

rrhe problem of the extent to which ullutilised or idle 
resources are available for exploitation of the opportunities 
opened by capital works is relevant to this survey. The con­
sideration of the possibtlity of employing idle resources is of 
great importance in the multiplier approach. It would have 
been of special relevance in our investigation if instead of 
estimating the effects of works at the stage of maturity the 
pace of the process of development had been studied. For, in 
that case it would greatly matter at what rate and from what 
source the additional capital and labour resources required 
for the exploitation and development of opportunities were 
made available. The findings of the survey definitely indicate 
the fact of a considerable under-employed popuhtion on the 
fringe of the irrigated tract. But the investigation did not 
bear at all on the availability of capital resources within or 
without the tract. Therefore, it paid no attention to the 
important problem of the process by which a- farmer in the 
tract could go on to increasingly intensified capitalistic exploit­
ation of land after water supply became available. Thi. 
process has two aspects. The first is knowledge of and 
familiarity with the technique of irrigated agriculture; which 
would be lacking in a community of farILers brought up and 
trained to dry farming methods. The inflow of trained ele­
ments from other irrigated communities into the region 
surveyed was, under conditions of complete official indiffer­
ence, a necessary consequence. The other aspect Concerns 
the capital resources re'luired to practice intensive irrigated 
farming. These might either be wholly borrowed from out-
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side; or else with a minimum initial start the area and degree 
of intensity may grow at an increasing pace through the 
increasing surpluses available as a result of the progressive 
exploitation of a business itself. The pace of the latter process 
would depend to an important extent on the phases of the 
cyele of prosperity and depression encountered. 

One feature which differentiates the irrigation works of the 
Deccan from those of the Punjab or most Federal Reclamation 
Works in the U. S. A. is tbat they did not affect, in the main 
a region that was previously undeveloped. The lands watered 
by the Godavari and Pravara Canals system had been develop. 
ed for centuries past and bore well-organised and fairly 
populous farming communities before the advent of irrigation. 

, Irrigation resulted not in settling a new region but in changing 
the aspect of a farming area. Therefore, a survey of this region 
was calculated to bring out fully the results of the transition 

i from dry farming to irrigated farming. Data for such aspects 
, as farm equipment, production, population and trade were, in 

this region, available for a matue dry.farming economy and 
could be used for a fruitiul <.omp.rison between the two 
different types of farming. Material for such detailed com­
parison could obviously not be available in areas where 
irrigation works developed unsettled or very sparsely populat­
ed land. It is for this reason perhaps also that similar surveys 
have not been attempted elsewhere. 

It is not necessary to call attention, at this place, to the 
general features of the results of the survey. One aspect of the 
conclusions appears, however, to have specific importance in 
connection with the problem both of the multiplier and the 
progress of industrialisation or economic development. It is, 
that the indirect and secondary effects of investment depenei 
greatly on technical possibilities inherent in the new product 
mdependent of tbe volume of additional production which may 
be the direct effect. The extent of the direct effect itself is deter­
mined to a large extent by physical conditions and possibilities 
of exploitation in the field and cannot be simply related to the 
total volume of investment.' For the same volume of invest. 
ment, the extent of the direct effect may differ widely because 
of differences of physical conditions and technical possibilities. 
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Moreover. for the same volume of additional production the 
indirect and secondary effects may di£fer .widely. These effects, 
especially the secondary effects, may depend not on the volume 
of additional production but on the e"tent to which it was 
capable of, or required being. worked uP. The difference 
made by this factor could be very large; it might vary all tbe 
way from new production being all in terms of a consumption 
good which required nat even primary processing, to its being 
a raw material which served as the basis of a very complex 
industry, The difference made to the employment and other 
structure of a region by such factors is clearly shown in the 
report of the survey by the differences in the effects between 
the fruit orchard and the sugar cane regions. This would 
seem to render infructuous any attempt at postulating average 
quantitative relations between the volume of investment, the 
added product and the arca and extent of indirect and second­
ary effects in general terms. The relations in each case could 
be known or estimated only on a complete study of the pnysi­
cal and tecnnical conditions of the particular region in which 
economic development was planned or was taking place. 



REPORT DF THE St"RVEY 

Initiation. Planning. and Conduet of Survey. 

The enquiry whose report is being submitted to Govern­
ment originated in a D. O. letter by Mr. T. A. Andrews. 
Secretary to Government. P. W. D. dated 2nd July 1938 
addressed to Mr. D. R. Gadgil enquiring of him whether he 
would be prepared to undertake the investigation into the 
improvements effected by the existence of irrigation in a tract. 
with reference to the Godavari and Pravara canals. Mr. Gadgil 
replied 1 expressing readiness to undertake the enquiry if it 
was entrusted to the Institute and laying down briefly the 
lines on which the enquiry could be conductd. The proposals 
contained in Mr. Gadgil's letter were accepted by Government 
and provision was made for the sanctioned amount in the 
years 1939-40 and 1940-41. The first instalment of the budget 
allotment was paid to the Institute in September 1939 and the 
preliminary work on the survey was immediately undertaken. 
The investigations were conducted with the help of a staff of 
four fieldmen stationed at four different rural centres. The work 
of the field men was supervised by an investigator whose head­
quarters were placed at Kopergaon. The field men were 
entrusted with the work of farm surveys and with the collec­
tion of related information in their area. The Investigator. 
apart from supervising the work of fie!dmen. undertook the 
trade, industrial and labour enquiries and was specially entrust­
ed with the survey of orange orchards. Regular work on the 
investigations began in December 1939 and took one full year 
for completion. The work of tabulation of the data was 
begun in December 194(1 and also took one full year to complete. 
After studying the actual conditions of the tract. it was felt 
necessary to almost double the extent of inyestigational worll 
originally contemplated in Mr. Gadgil's letter dated 14th 
July 1938. The consequent increase in the data to be collected 
and their complicated nature led to an increase in the time 
required both for the investigation and the tabulation. After 

1. See AppaDdi&. 
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the tabubtion was completed the wntmg of the report was 
somewhat delayed owing chiefly to delay in obtaining certain 
vital information from Sugar Companies. After this had been 
obtained the final report was prepared. It i, divided into 
two parts. The first part deals with'the effects of the irriga­
tion system from the broader point of view of the whole 
community.' The second part deals witb an estimate of tbe 
total income received directly or indirectly by the various 
State autborities as a result of the changes following upon tbe 
~on.truction of the system of irriiltion in·the trlct: 



PART I 

EFFECTS ON ECONOMY OF THE REGION 

Definition of the Problem. 

The construction and maintenance of an important capital 
work like a canal system have far-reaching effects on the 
economic life of the community living within a region and 
also to some extent on the community living without it. These 
total effects cannot be gauged from calculations 0f increased 
tax or revenue yields. Estimating the nature and extent of 
the effects of irrigation on the whole community is the really 
important problem and our investigation was mainly directed 
towards this larger problem. 

\ 
, The problem may be stated in the following terms. An 

act" of investment which brings into existence and operation a 
continuously functioning capital instrument leads to the 
creation of new or additional productive activity and new or 
additional production. \" If the construction, maintenance and 
operation of the capital instrument leads by itself to additional 
production this may most properly be called the direct effect 
of the construction. Ordinarily, however, the maintenance 
and operation of the capital instrument does not create by 
itself much additional production; usually, the opportunities 
created by the capital work are properly and fully utilised 
only by undertaking further investment for launching new 
productive activities or expanding old activities in the area 
affected by the capital instrument or work. This further 
investment involves the employment of additional capital and 
labour resources-additional i. e, other than those required 
for the construction and maintenance of the original capetal 
instrument. The added production is thuuhe joint result of 
the operation ofthe original capital in.trument and the employ­
ment of these additional resources. This added product, which 
is the joint result of the original investment and the employ­
ment of the new capital and labour resources which are 
required to exploit the capital instrument, may be said fo 
repreKDt the ditect relults of the investment,-~ 



, An uninterrupted flow of the· direct· rellUlt. depend. '011-
th~ continued maintenance of the new or added activitre .. 
which are necessary to utilise the opportunities created hy the' 
original capital investment. The continued maintenance' of' 
the.e activities would be dependent on supplies of a set of com.; 
mOIEties and services, and would result in creating a demand for 
them. The demand for these commodities and services ma:r­
lead to the expansion of opportunities of employment for or' 
the diversion from old employment of certain resources of'" 
capital and labour. This effect on the pattern of 1'escurce use, 
flowing from the need to maintain primary productive activi­
ties giving rise to the direct effects mig ht be termed the' 
indirect effects of the original investment. :'1 -, 

I The primary effects, direct and indirect, are connel!teB 
wit'h tbe immediate utilisation of the opportunities created by 
the capital instrument. As a result of thiS utilisation new 
production comes into being. A number of consequences may 
flow from the emergence of this new production. These might· 
be called the secondary effects of the original investment. Atten· 
tion might be drawn to tw'o distinct type. of secondary elFeen .. 
The two types of secondary effects represent two aspect! 'of' 
the increased production which is the direct effect. Increased·' 
production means additional produce which has to be proce •• -
ed. traded in. transported, etc. and increased production al..,· 
means increased incomes in the hands of producers which· 

. may be spent in a variety of ways. Tbe original investment 
and its exploitation result primarily in the creation of a volume -
of new production. If tbe new product is directly consumed no 
further repercussions on economic activity might follow. But if 
it is not so consumed-as it usually is not-then it could become' 
the basis of a series, short or long, of economic activities neces-' 
sitating the employment offurther capital and labour resources.' 
This is one type of secondary effect. Secondly. additional' 
production is ordinarily reflected in the accrual of addi­
tional incomes to various categories of persons. These penons . 
may utilise this income in a variety of ways, The outlays by . 
r.eceivers of income would lead to tbe creation of a new"­
c!.elllaI!d for goods and services which would·. in' it. tum; 
lell<1 to the employment <If other capital and la"our re.ource!.' 



This is another type of secondary effect. It is obvious 
that the line of reasoning can be followed indefinitely 

. tracing primary direct, indirect and secondary effects from 
almost every act of investment and employment. However, 
the further one moves away from the originating impulse the 
less powerful and specific are its effects; and they tend to be 
spread over a wide area, making it difficult to trace or measure 
them, Moreover, usually at each remol'e factors in the 
situation other than the origmal capital investment become 
more and more import&.nt. It should be noted that in this 
analysis we have started with the new capital instrument a. 
being in full operation and have not been concerned with the 
effects of the act of its construction. That is, in the particular 
context, we do not take into consideration the effects of the 
original construction of the canal system but confine ourselves 
to the effects of the working of the fully-developed system. 

We may now formulate the specific problems with which 
we have to deal in this enquiry in the light of the above dis­
cussion. The main direct effect of the working of the canal 

I system is to put previously cultivated lands to new uses or to 
make them more productive in former uses or to bring new 
land under use for the first time. All thIS is made possible 
only by the employment of additional capital and labour 
resources and tbe resulting new or increased proJuce we term 
the direct effects. The new type of exploitation itself requires, 
say, fertilisers, and implements and their transport and the 
transport of labour, etc. These represent indirect effects. The 
new or increased produce may be consumed by the producers 
themselves: but if it is not so consumed it r~quires to be 
transported, solJ, processed, transformed, etc. These activities 
are one type of secondary results. All economic activity 
having increased in the region total production and income 
increases and the receipients of the incremental incomes make 
demands in respect "f consumption goods such as clothin!!, 
housing, entertainment, etc. and in respect of capital goods to 
utilise their savings, and their expenditures in these various 
directions give rise to activities which represent another type 
of secondary effects. In a similar manner the further effece. 
Qf the indirect or seconciary activities might be traceable up to 



a point. We shall now proceed to deal with each of tilt 
stages in the order indicated above. J 

Direet Effects 

Plan of Investigation-The measurement of the direct 
effects formed the most important part of our investiga­
tional project. It was not possible to attempt to measure 
directly the total of even the direct effects over the 
whole area affected by the canal systems. All that we could 
do was to conduct investigations relating to specific sample 
areas and activities and to plan these investigations in such a 
manner that their results could fairly be made the basis for 
estimates of the total direct effects. 

The canal systems under consideration differ radically 
from such projects as those of the Punjab or those undertaken 
by Federal Reclamation in the U. S. A. in so far as their main 
result was not that of bringing new lands under cultivation. 
They brought instead a plentiful and secure water supply 
to lands previously dependent on an uncertain ramfall and 
made possible a change in the character of the cultivation and 
the degree of its intensity. The main direct effects in this 
area are. therefore. those due to new and more valuable crops 
being grown under irrigation and also the greater productivity. 
because of it. of crops previously cultivated. Our major 
investigations were directed, towards measuring this 
increment. 

Before proceeding further it is necessary to indicate in brief 
the manner 10 which these investigations were planned and 
carried out. The main problem confronting us was th" 
measurement of the difference made by irrigation to agricul­
tural activity and production. This could be done only if 
comparable data were available relating to results of agricul­
tural operations on land. with aod without the supply of 
water from canals. The data to be compared might con­
ceivably be those indicating the nature and results of farm 
business as carried on in the villages before they received 
canal water and the business as it is carried on today with 
its help A c0mparison of this sort could. however, not be' 
atteml'ted. The data relating to the past were not available 



aaei eoold not be gnhered in the present. Moreover, even if 
these data had been available they could have been used 
only after making allowance for the difference made to the 

l.productivity or profitability of farming during the intervening 
period. by otb~r factors-such as technique. prices. etc. It 
would. of course. be possible to shorten the time interval 
between the two sets of data compared by confining the study 
to tracts where canal water had been supplied only recently. 
However. it usually takes a considerable number of years for 
tbe full effects of irrigation systems to work themselves out 
aad. tberefore. such a procedure would not yield results valid 
for our purpose. It is thus clear that a comparison between 
results of the same farm business operating with and without 
canal water cannot be directly instituted. What was possible 
to attempt instead was to compaTO the results of operations of 
farms using canal water with the results of operations of farms 
which while not able to obtain canal water were otherwise 
working under comparable conditions. A canal system distri-

'. buting water by gravity. brings under its commandall adjacent 
areas which are at a level lower than the level of the line of 
the main canal. In the Bombay Deccan this usually means 
tbat lands lying on the side of the downward slope of the river 
valley obtain water while those on the side of tbe upward 
slope are not irrigated. The division between lands under 
command of canals and those not under command is thus 
brought about by factors determining the route of the main 
canal and doe. not conform to any difference in pre-existing 
ag~icultural conditions. In the circumstances. a study of farm 
businesses in two adjacent areas 0t\.e of which is under 
command of the canal system whil~ the other is not should 
reveal differences made chiefly by the single factor of the 
availability of water supply. In a study conducted simulta­
neously in both areas considerations sucb as those of season, 
prices. technique. etc. would not affect the comparison and 
actual conditions obtaining at any time in tracts adjacent to. 
the canal but not commanded by it might be taken fairly to 
represent the conditions that might have obtained in the 
irri&ated area in the absence of canals. It should be made' 
cleaT that this assumption is valid chiefly in respect of physical 
p!:Oductivity. In other respects such as price and labour· 



structure the advent of the canal modifies the- economy "V en 
of the adjacent non-irrigated tracts. This fact has to be borne 
in mind in interpreting the comparative data but there is no 
way of avoiding or eliminating its results. ' 

. The eflects of irrigation are not uniform over the whole 
area affected by it.'. The supply of water from canals may be 
less secure or less plentiful in some areas than in others. The 
length of period over' which water has been made available 
and other factors such as the capital or technical resources of 
farmers might make a difference in the intensity of exploita­
tion in various parts. The configuration or the quality of 
land might make a difference in the uses to which water is 
put; also conditions such as the degree of aridity, the availa­
bility of well irrigation, etc. existing in the pre-canal period 
would determine the net gains obtained by the use of canal 
water in particular areas. In order to provide a compl~e 
picture it would be necessary to obtain comparative data 
relating to all the major types of different effects. In the tract 
under consideration it was held necessary to obtain five sets'of 
comparative data relating to farms under command of canals 
and those not under command. The data relating to four 
comparative sets were obtained by conducting farm business 
surveYs in four pairs of adjacent areas. The distribution of 
these surveys was as follows. Two were in the Kopargaon 
Taluka to sample conditions in the area in which irrigation 
was most concentrated, one in Nevasa to illustrate conditions 
towards the tail-end of the canal system where water 
supply was not guaranteed for the entire twelve month 
period and the fourth in the Niphad Taluka on the Kad",a 
canal system which was specially included in the investiga­
tion to study conditions on second class works in an area 
where well irrigation was also fairly common. 

Rahuri Taluka has the largest area under irrigation next 
to Kopargaon. The special feature of this Taluka is the large 
area under oranges. In this area no farm business surveys 
were conducted. The cycle of most crops under irrigation is 
completed within the period of one year. In sugarcane and 
lucerne the period is longer. but not longer than two years. A 
survey covering a two year period could thus deal completely 
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with all irrieated crops. It is also not difficult to draw up 3 

statement of annual production and profits from such a survey. 
An orange orcbard stands on an entirely different footing. In 
the initial period capital has to be invested in it witbout any 
substantial returns being received. Later, the orchard yields 
income over a series of years while involving only a limited 
amount of recurrent expenditure. The economics of such 
orchards cannot. therefore, be studied by a survey which 

• records the results of its working within the period of only one 
or two years. It requires collection of data which relate to a 
laree number of years and cover the different types of periods 
in the life-history of tbe orchard. Therefore, in Rahuri taluka 
we instituted a special enquiry into tbe economics of oranee 
orchards, 

Farm Business SUYl'eys-Each set of farm business surveys 
covered farmers in four nearby villages. Two of the villages 
were under command of the canals and the other two villages 
were in a contiguous area which was not under command. 
The technique and the methods adopted in determining the 
sample, in collecting and tabulating the data, and in compiling 
results of this survey of farm business. were, identical with 
those evolved by us in the Institute's Wai Survey.ll No com­
ments are offered in this report on these matters. In a\l 
centres, except the Ozar centre-the data collected related 
to the two years 193&-39 and 1939-40. In the Ozar group. 
owing chiefly to the highly diversified nature of the crops, 
it was possible to collect data only for 1939-40. The village. 
from which farmers were selected and the number of farmen 
included in the surveys are indicated below. 

-------' 
12. D. R. GadSi.1 and V. R. GadJil, Sun-,y 01 Fgrm B"I'''',.;Pf W.# 

TIOIoI/uo, G, I, P. E. l'obli ••• i •• No.7, (l9-tO) Pari I. 
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I Irrigated Groopo. I Dry' Groups. 

S. IGroup Ii i Total I Villag •• & I Group No. of I ViIlag •• ao~ . 
No. I I No. ofl the number na.me fa.rms I the number (If 

I '0 I farIllS of farms :8
8 

survey- j farms survey-
" ' il ~urYIIY- 3urveyed in >.. ed in I ed in each 

I
' (~ed in each vil1age U'l the I village. 

! roup. group 

, . '-------0'--- .----,-----

I Ozar : I 11,1 (i) Ozar 11; Chando-Io 1 50 1 (i) Chaodo,i 
I I (iii Mauje ri ,30 ; 

Sakeo. IS; I (ii) Umberkhed 
I (iii) Kash. I i 20. 

2 : Yes- 'I 2 
~ gaon I 

.5 
Sake •• 2'. [I 

23; (ii) goon I 20 ; 
Takali 22. ! (ii) N imgaon 

(il Yesgaoo Pimpal- D Z. 50 I (i) Pimpalgaoo 

J ·,',Rahat.,1 3[' 4l I (i) Rahat. Ko,hal. '0 JI\' lO \1 (il Korh~~'2'; 
25; (il) (ii) Kakadi 2'. 

, ,r Shirdi 23. 'I 

" I pB.eml~ 1'1" 52 ,(i) Belpim- Jalk. ID 4\ 4S ! (i) Jalke-
. 'I patga.on Khurda I \' Kburda 28 ; 

pal- ; 32; (ii) i (ii) Haodi 
pOll" Takalibhan iii NimgaoD :ZOo 

.' I I I 20. I I \ 
--------- ----'--,--'---;---

i Tot.11 119J I I Total \198 

We now proceed to present the results of the survey in 
a series of tables dealing first with the area held or operated 
and its classification together with equipment and inve$tment 
of each operator and later with the result. of the farm business 
during the particular years. 

Cultivated Area: 
Table No.1 indicates the distribution of the acreage undell 

cultivation in the various irrigated and dry groups. We 
attempted to constitute these groups, 3$ far as possible. in a 

2. The term "dry" DSed for the groups and elsewhere ia this publica. 
tioll implies only that the area did not obtain supply of callal water, Well 
irripUoD was practiaed to • large or small uteDt io aU tbe "dry" gronps. 

4 
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TABLE No. 1 Classification of operated 

Classificatio'd of cultivated Classification of operated 
area by tenancy 

~----I--~---------~ I Group °8 -,," 0." - ~ 
Owned \ 

~. ~~ o~ .-z- ull .... 
i 

~ 1Il~ 

1939-40r---- -1---
1-1 51 1,531-61 383'21 280·2 

1-2 45 1,35H I' 349-2; 80-5 

1-3 45 1,333-3 347-2: 180·2 
. , 

1-4 i 52 1.208-5 \ 121 .. 8: 481·5 

Tota! '''1--;;- ~ll'201'4 ! 1,02H 

P. r.. "','" 70·9 1 15-7 . 1304 

I . :=: ':: ::::: I ::;::; 3:4~': 

;; Irrigated 

~ Dry Wen leaDal1 Mix.d 

1'3-3-4-'7~i 84.51195.9 18704 

1,782-8 944'8! 83·51476'9 

11,860,7 . 967.9
1 

35'21662-1 38·5 
1 \ 

2.195'0 

I ,81l-81~ ....::::~ _'_"_ 

7.650'3 14.632'9 225-8 il,529-4 215·9 

100 ,60·6 2·9 I 20·0 2·8 I • 

1.220'1 954-1 164·3 I 
1.681-9 1,528-6 7408 1 

D-3 50 2,149'2 112-1 573-8 2.835,1 2.004'2 53'3! 

i 
D-~ I ~8 1.347,2 163'5: 48",6 

901-2 ' 1.0477'1 

1.995-3 1,706,6 35-61'" ... --
Total "'i 198 5,154,1 

~~~~;~II 69·2 

1-1 , 
1-2 ! 45 1,397-4 

1-3 45 1,324'3 

7.732-4 ,6,193-5 328·0 i 
100 ! 80·' 402 I ll·j 19·1 

I ••• 

326-8 66·9 1.791-1 I 982-7 61·0 
I i 

298·5 118·1 i 1.740'9 ?,017·0 31·7 

... 1 , 
451-4; 

I 
529·4 ~ 

1·5 

2·0 

1 
I , 

1-4 52 1,185,1 100-1 337'411,622'611.375'0 6·0,: 32-1 ... 

Tota! .. ~ "3;0-6-'8-1:--72-5--4-';'-52-2-'4-15.15406 :3,374-7 -;:;:~:--;:;-
, I 

P.:~;.. 7.~:B 114-1 10·1 I 100 : 65·5 1·9 ' 19-6 i 0'1 

D-2 SO 936'6! "13·} 2-4"0 1,594·7 ;1.454'0 72.9
1 

D-3 50 2,112,7 I 112-1 '96·4 2.721'212,161-8 47.9! 

V-4 I 48 1,3BI'91 119·1 I 351·8 I 85? 8 115488 1861 
1-----1--- ' -' I" . !-/-'-"-

Total "'1118 4.431,2 I 6443 11,093'2 6,168,7 5,16406 139.41... ... 

P. C....... 7i'8 I 10·5 I 17-7 100 83·7 2·2 I·.. .-. 



area (AcTeJ ). 

area by type o( cultivation I Claasiication of uDculti vatad area 

Fallow 

Total 
Irrigated an Irrtgat Current Graz- Waste 'g ~ =' 2 ~ = cultivated T~t.al . Dr~ I I ~ en § -\ .:. -g I Total UD-

____ +-___ -; __ -':-_iO_g
----;- __ --'c::>_!:_.:l_"_,lc ~.2 Area.. 

1,802'5 

1,505'2 

1,693·7 

1,602'6 

72·5 I 294'4 I 18·9 61 

14-7 

0·6 392·6 

1.1l8·~ 

1,60H 

I 21·' 

80·0 

4·6 

20·3 I , 
53-3 2,05"5 667·, 

41·9 ( 22·9 

17-7 

H l·g 

176·7 

52'2 

'·3 

277 6 

167·0 

209'2. 28·6 j 
----·1-----1------

364-9 
i 

63-8 

4'8 I 0·8 

I 
75·9 I 

37·4 I 

11·9 

20·' 
, 

••• i 106·3 I 
, 
, 

16·5 I 

i 
I 19·8 

39·j 

0·5 

9·3 

0·\ 

3-6 

1-3 

236·8 1,046·3 

3·1 13·' 
101·7 

78·5 

777-6 

253-1 35-6 1,'.2·2 I 215-5 
-----1----·--1,·----1--- ---1---1-- ---

328'0 6.521·5 i 908·1 129·8 i 158·' ,14-3 .. , 1,210,9 

4·2 84·3 I 11-7 1·7' H I 0·2 

I 
15·' 

513·9 1,496'6 

...: ... I ... .., .. , 
39·9 I 23·4 I 7·8 179·5 294·5 

56301 '1_1,58_°'1 . 
38·1 1,113-1 ---

'3-9 

8\·5 

176·2 

301-6 

.. , i 16·2 I '·9 55'2 160·8 
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1,115,1 I ',.89'8 

21-6 87·1 

1,526'9 

2.209·7 

1.567,4 

I 60-4 , ,3-4 i 17·5 41·9 664-8 

! I 1·2 I 0·8 ' 0-3 
I 1 , , 

i ·;~.6 3;.~ 2;"; \ ~.; 

.. , 12·9 5·9 

2.9-1 16-5 18·5 1-3 285-< I
I 406·6 ... lO2·3 I J.6 .:. 511·5 

13;;::;-'1--5-,3-04-'-0-':-6-6-8-'3- 11 -5-0-'0-- 141-4 I~--:- B6H 

2·3 86'0 10·1 0·8 2·3 \ 0·1 
I 

14·0 

'''to 
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. e\osely similar manner to facilitate comparisons. It was intend­
ed that each group should finally include 50 representative 
farmers from each area. The initial number of farmers in the 
.urvey was, therefore, placed at a little higher than 50. In 
the result the number of farmers in some of the groups is, 
slightly less than 50 and in some slightly more; this is due to 
data relating to a varying number of businesses originally in­
cluded in the list not being retained in the final tables owing to 
many reasons. The distribution of the cultivated acreage into 

. owned and tenanted is not very important for the purpose 
under consideration. It will, however, be observed that the 
bulk of the land included is owned land. For obvious reasonS 
the irrigated groups show a major portion under cash-tenancy, 
while the tenancy in the dry groups is for the greater part on 

...:crop-share basis. The size of farms is comparatively large. In 
the irrigated groups the average size does not vary much from 
group to group; the smallest for 1939-40 being about 35 acres in 
irrigated group I 4 and the largest about 43 acres in Group I l. 

-The variations in the dry groups are, however, considerable: 
while group D 1 has an average farm of less than 25 acres, the 
average farm acreage in group D 3 is larger than 56. It is 
interesting to observe that the average size in 6 out of the 
total 8 groups falls within the range of 30 to 45 acres. 

The irrigated acreage has been divided into 3 classes. Canal 
irrigated, Motasthal', and Mixed. Motasthal is comparatively 
important. even in irrigated groups I 1 and I 2. It is negligible 
in irrigated group r 4. The area irrigated by canals is large 
in groups I 2 and I 3. It does not amount to as much as 
4 acres, on an average, per farm in groups I 1 and I 4. It should 
here be pointed out that for the year 1938-39 irrigated group I 4 
is really representative of conditions of dry farming. This is 
the result of the very considerable variation from year to year 
in the water supply taken by cultivators at the tail-end of the 
canal. The water supply taken up does not vary only for the 

~ village as a whole, on account of seasonal factors. but vanes 
aha for iodividual cultivators from year to year. Our sample 
of farmers was chosen with reference to the conditions of the 

3. lHalasthat: " \VeU.irrigated land. " 
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year 1939-40. And it happened that these farmers had receive.! 
little water for irrigation purposes during the preceding year. 
In the dry groups, Motasthal. which is here the only form of 
irrigation, is very important in group D 1; it declines in 
importance considerably in group D 2 and this further dimini­
shes in groups D 3 and D 4. Grass lands constitute important 
acreages only in the first area groups, I 1 and D 1 of both dry 
and irrigated areas. Annual fallow is fairly considerable in 
groups I 4. and D 4. and is definitely large in group D 3. 
It is also in this latter group that Potkharab is important. 
A special feature of the irrigated groups i. land which is 
recorded as fallow owing to waterlogging. Group 1 which 
represents conditions under second class irrigation has almost 
no such fallow. Group I 4 towards the tail-end has little of 
it. It is most in evidence in group I 2 and fairly considerable 
in group I 3. 

Crop Acreages: 
Table No, 2 shows. how the sample groups selected by us 

represent various important types of agricultural economy in 
the tract, The original economy of this tract was for the' 
most part 'subsistence economy.' Except for the recent' 
advance of cotton, chiefly in Nevasa, no important dry cash 
crop was grown in the area. Wheat. where it could be grown, 
took the place of the cash crop to some extent. Otherwise 
bajri, jowar and pulses with only a limited area under oilseeds 
occupied the whole tract. The various dry groups under' 
investigation bring out all these conditions, The first group 
reveals the presence of Motasthal and of a considerable area 
under wheat; the second being less favourably situated has 
less Motasthal as well as less wheat. The third group presents 
a sample of an almost one-crop economy. being wholly 
dominated by bajri. The fourth, with the least Motasthal, 
presents an altogether new type, Bajri takes here a definitely 
inferior position to jowar and cotton is an important crop, 
The irrigated groups present a variety of types also. In the 
first group there is a considerable emphasis on gardBn produce, 
the result of irrigation conditions as well as the nearness of 
the rail way and the N asik market. The second and third 
represent typical heavy irrigation agriculture with sugarcane 
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Cultivated Area (Acres) 

lnigated Crops 
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TABLE No. 2:-ClassificatiOn of Cultivated 

Dry Crops 
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Ar£a (Acres) Co"td. 
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dominating the farmer's economy, The fourth with a water 
supply not completely assured shows a.variety of the ordinary 
dry crops grown under irrigation. 

Investment : 

The differences in investments (Table No.3} follow the 
differences in types of cultivation. Matasthal cultivation and 
garden produce make demands on storing spac~, cattle and 
implements not largely different from those made by agricul­
ture under canals. Hence the differences between the dry and 
irrigated groups in groups I are not striking.' In irrigated group 
I 3 there is quite a large proportion of farmers who crush 
their own cane in bullock driven crushers and prepare their 
own gul. Hence the investment in buildings and implements 
is much larger here than in the other sugarcane group i, e. 
irrigated group I 2. In group I 2 a considerable number of 
farmers get tbeir gul prepared at power crushers owned by 
others,' The Incomplete character of the transformation from 
dry to irrigation economy towards the tail-end of the canal 
system is shown by the fact that the average investment per 
farm business in the irrigated villages in this area, I 4, is not 
markedly larger than that in the neighbouring dry 
villages D 4. 

Livestock :Numbers: 

Table No.4 gives details of the livestock maintained on 
farms in the various groups. Irrigated farming requires 
greater bullock power than dry farming. Irrigated groups I 2 
and I 3 have on an average nearly 5·5 working bullocks per 
farm. In irrigated Group lIthe figure is nearly 5. Irrigated 
group I 4 which approximates to dry farm conditions an d all 
the dry groups excepting group D 3 have, on the other hand. 
an average equipment of only about 305 bullocks per farm. 
The largest bullock eq uipment among these groups is natur­
ally in the group which has most land under well-irrigation 
i, e, D I. Dry group D 3 has nearly 4·5 working bullocks 
per farm. This is evidently necessary on account of the 

4. In both tbe dry and irrigated samples OUiOD is an importAnt product 
aDd requires sp«ial storing arra.Dgements. 
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TABLE No. 4 :-Income from 

• Milk 
S I : Buffalo Cow 

~ 
Goal Total Milk 

'0 , ~ 

'" I '" .; '" i '" I '2 '" ~ 
, Q 

\ 

'0 Z : • '" • ! 
!I> 

;:, ;:, , 
[ 

, , I ! , 
1 

193~0 I' I I' 
I-l I 51 210 370 i % i 879 ... 

,45 2.584 2.170, 311 11,170 .. , 1-2 

28 

3,376 

306 1,277 

l6 2,895 
I I ! 45 : 1.061 1,017] 167 i 1.021 ... HS 1,234 2.186 
, I I ' , 

1-4 i~:~:'i~:~~~~~:'-=:':: 
Total i 193 ,3,962! 3,688' 93415.099 ,.. , 278! ",896 9,005' 

Percenlages I ,.. i 19,3 I 18·0 I 4'6 ; 24·9 ." I 1-'1 ! 23-9 44·2 

D-I ! 50 : 243 t 660 I 15 I 625 ...! 30 I 258 1.315 

0-2 I 50 ! 274 t 331 I 291 691 13 ~ 117 i 578 1·139 
'I ' , 

D-3 I SO I 11 i 205 I'" 799:...! 315 II 1,319 

D-4 : 48 i 280: 356 I 84 852; ,.. ; 183 364 1,391 

1'ot.I-;;-I-;;; !"G52' -;;-7,;;---I,-I-W-;:;U- 5,164-
Percentages) .,. i 7·8 : 15·0 3·8 28·6 0'1) 6·2 11·7 49·S 

1938-39 i : i 
: t I ! 1-1 .................. i , .. 

1-3 

... ." 

1-2 "5: 2.30512,003 211 964 ...! 36 2.516 ',003 

r';'3 . 4" ! 409: 700 90 769 .•. II 133 

1-1 I 52 ! ... i 75 145 920... 34 
,--'--,---------

499 1,602 

145 1,029 

Total i 142 : 2,71" I 2,778 446 2,653 ." 203 
Percentages i... : 20·1 120-6 : 3·3 19·7 ... 1·5 

: ~i~i~I~I~I'~ ~ 
D-3 I 50 39 i 18l ... i 606 I .. , 337 

D-' ~i~l172 319 I 722 ... 123 

Total 1148 379 'I &II 51411,81l 12 S4S 
Percentage& . 5·6 9·5 7-6 26·8 0·2 8·1 

3,160 5,034 
23·4 ,,1-8 

... ... 

Sal 858 

39 1.124 

363 1,011 - -
90S 2,999 
IH ",,'4 
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, Live-stock. (Rs.) 
i 

~ 
Total 

i Manure Livestock c~ .... 
~ .. 

.!is , 
Produce o~ , .0'" 

!! : W) 

! 
"0 .. ~ a-

"" 0 u-" .. > 

~5 i ~ ?: -0 0- I>l== 
:2 3 -0 "0 -" ~c 3 8 0 0 " "0 ~ 

~.-if) a 
\ 1-< " if) a > ~ ol? ;0 :2 ;0 .- ~ 

;.: ..l-o 1-<-

, 1 

47 i 6 1.01711.023! 31212.341 81 I 2.734 
, I' 1 

1,583 

6.271 i •• · " 1.71211.7121 8 ~.903, 5.088 82 8.073 

3,420 I .. · ... I 2.6461 2.6461'" 1,234[ 4,832 67 6,133 

2'6871-=:..~I~i~'-=-~12'9,_73i', __ 8_21 3,>66 

13,961 , 80 45 I 6,100: 6,14>1 8 1,96°115,234 312 i 20,506 
68-1 0·4 \ 0'1 I 29-7 i 30-0! 0·0 24'2! 74-3 1-5 i 100 

1,573 51 i 51 838i 8i31' 28812,179 92 :1' 

1,717 ... 1 182 I 85711,039 5 765, 1,996 105 

2,559 

2,866 

1,330 19 1...! 9271 927\ 34 38!2,27. 

1.7>5 __ 1_1 ... i 120' 420, 12 376i 1,8121 

--;:;:;; 71 I,--;-;-I-;;;;I-;-:;;r-; 1,467,--;':;591 
61·4 0-'. l'g 29-3 31·1 1 O·S 14·1, 79·6 

250 j 2.560 

206 i 2,394 

653 ' 10,379 
6'3' 100 

2,101 

1,1701 

, I I 

1,5S~ 

I 
1 , , 

1,553' 

I 

I i 
8; 2.5241 .... 55 86 ! 

2 .... 28 2,428; i: 49914,034 61 ! 
7.166 

4,591-

1,719 

8,794 
65-2 

i 27 ,484 4841 156/1,529 34 
;---'--:--:---1---"·---1 
I 27 4,465 -4465, 12: 3.179 10,119' 181 13,479 

0·2 33·1 33·1 i 0'1 i 23·6 75·1 i 1·3 I 100 
I ' 

••• i 
! ],361 169 822 991 10' , 682 1,680 99' 2,461 

1,163 19 91 916 34i 71 2,061 
I Ii, 

__ 1~,3~8~0:_1'" '" 388 388' 61 369 1,405, 145 ; 

3,904 '--;- 169 2.12~ -;:;;--;;111,\22 5.1~i--1-9Q-1 
57·8 0·] 2·5 31·5 3'1·0 -0-7 16·6 76·1 1 7·3 

:246 i 2,378 

1.919 

6,758 
100 
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Group ~! I 
'0 i -5 i;~ 
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:)8 

TABLE No.5 :-Animals and 

.. 
~ 
o 
U 

Animals OD Farm 

:l~ >-.... 
u:2 

i III I:I: , 
--------.~--~~--~--_.--~---~---_7----

I I 1939-40 

I-I 

1-2 

1-3 

1-4 

Total 

D-1 . 

D·2 

D-3 

D-4 

Total 

·1938-39 

1-1 

1-2 

1-3 

1-4 

TOlal 

D-1 

D-2 

D-3 

D-4 

Total 

51 252·0 6·0 I 156·0 20·G 73-5 1·0 
, , 

I 45 249·0 ... I 135·0 44·0: 64·5 2·0 

i 45 248·5 ... : 150.51 23.0 46·0 6·0 

I 52 167·0 I 0·5 I 86·0 5·0 i 41·5 .. , 

11931 916'5 '~i-;;:S 92·0 :;25'5 -;.;;-

SO 1178.5 6·5 II 74·5 20·0 270 4·0 

SO 1172-0 '" . 1I9.0i 9·0 31.5 ... 
I ' , 

SO I 226·0 I ... (10).0 I' 3·5 24·5, 1·0 
,. I 

2·0 

113·5 

72·5 

114·5 

69·0 

369·5 

69·5 

'4·0 

85·5 

42·' 48 1169-0 [ '" I 70.01 15.0 , 40·5 -m- 745·5 -;.s -;;;.s- rn'-12-3-'5-1--7'-0-1-2-S-1'-5-
. I' , , 

i ,I 

I i ... I ... I '" I ... I ... i, •.. 

j 45 . 234·0: •.. 129.0 i 32·5 36·5 

I ! I' 
: 45 237·5. .•. 148'5' 16·5 29·0 4·0 

57·5 

71., 

430 : 52 149.51 .•• I 81.ol 1.51 31'0 

1m 621·0 [. - .. -. -I-;S;::;I--;;S-' 96·5 1--4-.0~1-1-7-2.-0-
, ! I 
: ... I ... I ... I ... ! ... 
I so I 166·5 I ... 122·5 80 i 21·0 I ... 26·0 

I ~ ""'1""" ,00·1 '" "II ... 6Hl I~ 148·5 _ .. _. _;_~I~I 25·0 __ °_.5_
11 
__ 2_9_.0_ 

1148 526·5 ... 1294-0/20'0! 50·0 I 0·5 \18·0 



Animal U!tits 

( Number) 

j o • ~ • .!:tii c. ;< 0 

'" - e 0 G o d ., 0 ... 
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I I 
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I J I 
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t 
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39 
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"' :I: 

30·5 I J.O 
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'" ... 
, 

I 
I 
I 
I 

0; 
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!-o 
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625· 5 I 
625· 

-159·71 
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a II 

4-0 1 __ 84_'5_ 19·0 I 476-5 

52·5 163·5 :--2-7-'0- 1--4-9-'5-:'---1'-0 ;,--2-,-44-0-'0'--1:--.-1-,6-7-975 

28·5 39·5 28·S 476·5 I 313·98 

4·5 50·0 I 440.0 304044 

9·5 79·5 112·0 9·0 653·5 372·25 

g·5 114·5 80·5 o·s 543·0 300·55 --
51·0 283·5 In·s 

---1-----------
1,291,22 

38·0 I 2.113-0 

11·0 34.0 i 534·5', 40277 
! 

9·0 22·5 i 538·5 404·95 

2·5 50·0 I 17·0 

106.51 -22·5 17·0 , 
I 375.5 248·48 

--.--1-----\ 
... : 1,-148'5 I 1,056'20 

I 
, , 

'" ... I _ .. ... .., ... ... 
! I 

1·0 44·5 ... ... ... 389·5 284·70 
I 

1·0 66·0 9-1-0 1 9·0 554·0 i 130·71 ... 
I 

3·5 77,0 63·0 -" '" 424·S I 249·20 
.~ 

~;:;;-I H 187·S 157'0 9·0 "- 864·61 
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large size of the average farm in this group. The number 
of milch cattle is small both in the dry and irrigated groups 
The largest number of milch buffaloes is to be found in irrigat­
ed group I 2 where the average is a little less than 1 per farm. 
In most other groups, dry and irrigated, the number of milch 
buffalloes does not amount;to as much as 0·5 per farm; the 
average in the irrigated groups is a little higher than in the 
dry groups. Milch cows are comparatively more plentiful. 
The average holding of the.e in the irrigated groups is 
consistently higber than the average holding in the dry 
groups. But this should he interpreted as indicating not the 
increased size of dairying in the irrigated area but as being 
due to the greater requirements of draught cattle in irrigated 
farming. No comment need be offered on the holding of any 
other livestock which is negligible throughout. 

Livestock Receipts: 

Table No.5, indicating the income from livestock, makes 
it clear that dairying is not important as a business in the farm 
economy of any group. The extent to which cow's milk is 
sold is insignificant in all groups, dry and irrigated. The sales 
of buffallo milk are also not considerable in any of the dry 
groups and in the irrigated groups I 1 and I 4. Tbe proceeds 
from the sales of buffallo milk amount on an average, to 
more than Rs 50 per farm per annum in group I 2. In group I 3 
they are substantial only as compared with the otber groups, 
but do not amount to even as much as Rs. 25 per annum per 
farm. The total income from milk production, the bulk of 
which is everywhere consumed on farm, varies naturally from 
group to group according to the holding of milch cattle. Th.e 
only other substantial source of income from livestock is 
manure. The production of manure is in a similar manner 
dependent on tbe total holding of livestock. It is noteworthy 

. that almost no manure is sold by farmers in any of the groups 
dry or irrigated. 

Crop Receipts: 

The value of the production of important crops (Table 
No.6) shows variations between the irrigated and dry groups 



,,~iCh ate' mucb: greater than those revcalecf in the receiPts 
from livestock. These are best considered separately in respect 
of (1) the commercial or cash-crops and (2) the fodder and' 
grain crops. All irrigated groups record very substantial in­
comes from the sales of sugarcane and gul. In group I 1. 
however. this source of income is not so dominant as it .is ,in 
groups 12 and I 3. Even in the group I 1. however. it is the 
most important single source of income. Other sources of 

'casb receipts that are important in this group are onions.' 
wheat. lucerne. and groundnut. The small area under jowar. 
in this group makes the value of the production of fodder much 
less in this group than in the other irrigated groups. In groups 
I 2 and I 3 the cash-economy is dominated entirely by the 
production of sugarcane. In both these groups the only crops 
'of any considerable value other than sugarcane and consump­
tion grains and fodder are lucerne and wheat. But the total. 
income even from lucerne amounts to a small fraction of the 
Income from sugarcane and ,ul in both these groups. As has 
already been remarked. group I 4 though irrigated has in the 
main the structure of subsistence dry farming. In this group 
practicaily no cash-crop is of any importance. Wheat and 
gram ate sources of fairly substantial receipts and some' income 
is derived from groundnut. linseed and saf!lower. 

As regards consumption grains and fodder all group~ 
,naturally show a substantial production of both these. It i~. 
to be noted that even in the most intensively irrigated groups 
a certain minimum level of production of both jowar and bajri 
is maintained. Ap.art fr.)m the fodder from jowar and bajri.; 
~pecial fodder under irrigation is raised in all the irrigated 
IIroups and this practice is followed to the greatest extent in 
groups I 2 and 13 where irrigation is most intense. Whereas 
the total production of consumption grains and fodder does Qot 
vary from group to group it is obvious that in those groups in 
which the receipts from cash-crops mount to very high figures 
the proportion of.total income in terms of value received hI, 
the raising of these crops. hec6mes proportionately very small, ,. 
And this is the n'u'iri. difference in the farmec'onomy of dry'and ',. 
irrigated group •• 'u will become clear when the correeponding 
ligures ofthe dry group are taken into consideration. 

. '.. ~ -." - . . "., 

6 
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tAilLE No. o:-Value of ".~ of ~ ~f.",-""-"",:,,,.~_ .... __ ..... _~:..o.,;.;;.~.;.. __ .. _ ... __ ..... ___ _ 

-, 

Group 

T6tal Fatms 

Gul 

LllCtrnt 

Wheat 

Sajri Grain 

Sdg&tcane 

Jowar Gralb 

Jowat Fodd~r 
(Kod •• ) 

Onions 

GrouDdDuttl 

Groin 

Bajrl F..dd.r 

13 I, 

.5 i 5. 
. I 

18,879·9, 108,039·3 , 124.272-9 ! 
7,807'0 18,+60'0 I 1'1,895·0 i 

- 8,391-4 I 8,912-1 8,650·7 \ 1,902·8 

8,751-4 8,155-2 i 6693·2 2,694-9 

8,367·4 i 

, 3,,334·4 ; 

1,167'6 

2,357-2 -

10,592·0 ! 
4,861'0 , 

1 
2,340·0 

1"~~4.5 I 
1,686,1 i 

7,460·0 

1,0&2·3 8,721·6 

Total 

193 

252.192·1 

41.162-0 

.7,857-0 

26,294·7 

24,180·5 

20,732·7 

12,914-2 

8,537·9 

7,+95-5 

7_326-7 

I IP,c, 
I 

) 
iSH 

8·8 

6-0 

5·6 

5-2 

4·5 

Fodder (K atlu' a/) . 69'0 ' 

1,646-0 I 
452-0 I 

. -+,397-5 6,111-3 

120·0 50·5 

885·0 1,251-6 

2,164-4 2,308,6 

1,622·0 11,411'6 

3,478-0 I 825·0 

1,150'3 182-0 

1-8 

1-6 

1·6 

1·5 

1·0 

T.., 
Jhthi 

Cottttn 

(Nilu.a) 

SafD&wer 

Lihst~d 

T., 
M_ 

CllllJi •• 

'nIia1 

CraDQ Tota.l or 
~C:ropo_ 

14'0 I 
836 ! 

+1·8 I 

625-3 I 
639·3 

Z,693·0 I 
1.596'0 , 

52-5 I 
1.614,0 

1,162·0 

45:2·3 

49-0 

27·0 ' 

346·0 ! 
1,474-0! 253·0 

! 

120·0 t 

3Z0·0 I 
358-7 I 4911-5 , 
69-4' 397·6 

1 

10-0 I 18-3 

2,02.5·6 

1.734'0 

1,482-0 

1,351-5 

1,141·3 

694-6 

0·9 

0·4 

I 
0·. 
0-< 

I 
I 0·3 

I 0-2 

0,1 I 
0-2 

10-0 I 4\1'0 I 102-0 41<fl ,&1-1 - \. 0-1 

<1()'O I 150·0 510·0 0-1 

,- , 4,~5,'92&~ 1;7~ 

;;;;;;OII~;:;3~o-7.;.~;:;;r;;~m~ 4,65.9437"loO"O 
. , . ! 

~. 
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Crops (in RuPeu). 

1939-10 

____ D __ I ____ +-__ D __ 2 __ ~----D-3----I----D-4----~-TOUJ ~. 

I 48 198 50 

1,451'2 

4.408,0 

9,45l.6 

4.055·1 

625·0 

16-9 

3,551·9 

822·3 

871·5 

1.169·1 

62·5 

~77-3 

221·9 

486·2 

3·8 

1,657·8 

1,140,0 

7,028'0 

6,l84·0 

140·0 

1,960·0 

166·8 

308·3 

66·0 

1,275,0 

52·5 

602-5 

748·g 

337·5 

40·5 

90H 

so 
4,407·0 

l,975·() 

290·7 

12,295·7 

380·0 

1,257·4 

1,151·0 

26·2 

l.OlH 

50·0 

4S·0 

475·0 

98·1 

8·0 

3118·0 

3,691,6 

2.0 .. 7·8 

l1,I60·l 

',381·8 

101·l 

363·7 

7Z1·9 

827-3 

873·9 

793'7 

215·9 

28·0 

1.516·0 "4 
8,123'0 6-9 

20,463-9. 17·3 

24.183'2 20.9 

1.145·0 1·3 

15.073·3 12·1 

7,509·7 6·3 

3,826·0 l·2 

2,5l2-8 2-1 

6,30;.4 '·3 
l14·0 O.J 

115·0 11-1 

4,628.0 ].9 

1,077-5 O·g 

1,998,1 

1,353-1 

1·7 

750·6 0,6 

1,304,6 1·1 

403-8 30B 304·0 104·0 1,117-1 0·9 

_______ : ______ l _____ -' ______ 'l:-;-~6-;-1-:;- ;-.-:3 
ll,146'0 ! 27,872-0 'I 28,553·0 I 30,789·0 --------

1,181360.0 100-0 
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TABLE No. 6:-Value ~f produce of important ....... -.... -

Group 

Total Farms 

~Gul 

Lucern 

Wheat 

Bajri Grain 

Sugarcane 

Jowar Crain. 

jowar Fo(h1er 
(Kadba) 

Onions 

Groundnut!::) 

Gram 

Hajri Fodtler 

rodder {l~ad'.lNll) 

T.g 

.\lelhi 

Cotton 

Foddar (KllOnd.\i 

(Nil",.) 

Safflower 

Linseed 

Tur 

.~Iataki 

Chillies 

Total 

Gra.nd Total of 
-all Crops.-

11 

1938-39 

12 

45 

68.170·0 

10.840·0 

lu,G27-3 

6,502·5 

15, i 1 0-0 

1,469·0 

3,332-5 

lSi6-5 

6460 

1,694·3 

1,565·0 

600 

1.320-0 

876·0 

5906 

225-4 

40 

13 1 4 T To:---i-p-·-c. 

45 ! 54 J 142 

. I i 1,02,685'2 : 

10,67.2·0 ~ 

7,7-+5·-4 
I 

6,736-1 I 

10.'S4-5 ! 
, 

5.410-5 : 

2,948-0 : 

80·0 I 
: 

1,736-0 

1,668·3 

I 

1. ,50-31 

I , 
5.444 .3 I! 

4,119·1 

SO-O J 

444·6 

657·5 

1.724·0 1,033·4 

2,904'0 30·0 

621·0 

717·0 

1,658·0 1,253·5 

120·0 : 

1,70.855·2 

21,512·0 6-S 

20,744-7 6·6 

H,98S'9 4·S 

26,194·5 8·3 

13,938.8 

8,536-1 2·7 

160·0 0·1 

5,51J.l I·g 

4.202,3 I·J 

4,080-4 1·3 

3,580.0 1·1 

2,315·3 0·7 

2 282-0 0·, 

2,971,5 0·9 

0·5 1,440·0 I 

876'0! 0·3 

214·0 443·9 1,248,5 0·4 

58·5 367·3 : 651·2 0·2 

16·0 . 107·3 167·6 0·1 , 
i 236·6 76·0 ! 86·0 , 398·6 0·1 

I I I 
i---'------'--- ___ 3,06.656~r;;~ 
i ... : 1,33,269.0 ' 161,930·0 i 19,042.oi 3 ,14,241·.0 f·o 
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Crops (in Rupees) (Contd.) 

DI D2 

596·' 

1,008·4 

8,059·4 

5.377·5 

-10·0 

1.590·5 

958·5 

221·3 

221·3 

11·0 

1.109·3 
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56·0 
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D3 

50 
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D4 Tolal I p.e. 
!~---....; 

4S 
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1,619·2 
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1,970'5 
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453·8 
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95·0 

5·8 

2,473·0 

12.304.0 17,2 

19,589·9 27·3 

396·0 

9,212·6 

5,076·1 

336·3 

1,808·9 

536·5 

75·0 

60·0 

1,970·5 

1,292,5 

1,394.4 

62H 

541·6 

0·6 

,12.8 

! 7·1 

I 0.5 

I 2·5 

0·7 

6·5 

0·1 

0·1 

2·7 

1·9 

O·g 

0·8 

1 30S·3 I 1·8 

574-3 I 0·8 

--68,357-6 -r;;~;-

23,000·0 [- 28,3m--zo-,-39-6-'0-1--7-1-,mo 11OO'~ 
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Dry group 0 1, on account of its large Motasthal area, 
. records fairly substantial receipts from a number of cash-crops 
such as lucerne, onions, sugarcane, groundunt and chillies. The 
valqe of its production of wheat is very large and is more than 
double the value of the production of its main consumption­
grain, bajn. In group D 2 harring some income from lucerne 
and sugarcane there is almost no source of substantial receipts 
other than wheat. In this, as in group D I, wheat is the most 
important single source of receipts. In group D 3 the consump­
tion grain, bajri, entirely dominates the picture; the receiPts 
from bajri and its fodder being larger by far than the receipt! 
from any other crop. With its small are. under Matasthal be­
inll devoted almost entirely to sugarcane, the receipts from this 
crop form a higher proportion of the total receipts in this group 
than in any of the other dry groups. Other important sources 
of cash-income in this group, D 3, are lucerne and groundunt. 
Group D 4 presents a strikingly different picture. Its main 
dependence for subsistence is on jowar and jowar fodder. Bajri 
production is of much lower value than in any other group. 
The value of wheat production is also much less than in groups 
D 1 and D 2. This group does not depend for its cash receipts 
on any of the irrigated crops common in the other groups. 
In .this re;pect its stand-by is cotton. This is by far the most 
important cash crop. Fairly substantial receipts are, however, 
alsO noted under safflower and linseed. The large part played 
by subsistence economy in dry farming is shown by the propor­
tion of the value of the production of subsistence grains and 
fodder, in the total value or all crop production. This feature 
is brought out especially forcibly by the analysis given in 
Table No, 12 of the proportions sold and unsold of the 
different crops. 

Farm E."penses: 

Table No. 7 indicating expenditure on various items shows 
differences which naturally follow on the differences in the 
characteristics of the farm economy indicated so far. The 
charge for water is an item which is su bstantial in a\l the 
irrigated groups varying, however, with the intensity of irriga­
tion. Obviously it is not to be found in the items of expendi­
t!lre for the dry groups. Tbe greater intensity of farming in 



the irrigation groups is indicated by the greater e:ipenditure 
on seeds and plant and manure as also on hired labour of all 
kinds. The expenditure on feed for live-stock is greater even I 

than the proportionate difference between live-.tock numhen, 
indicating that livestock on irrigated farms is worked through 
the whole year and is also fed much better than on the dry farms. 
It should be noted that in this. as in a number of otherrespects the 
difference is also partiy due to difference in prices.' In the 
sugarcane area. for example. the demand for fodder, manure, 
labour, etc. forces up their prices to levels much higher than 
in other areas. The expenditure on seeds and plants is speci­
ally large in the sugarcane areas, and this applies also to the 
expenditure on manure. The need for converting sugarcane 
into !lui before the crop is di.posed of, makes for very substan­
tial transformation and processing expenses in irrigated groups 
I 2, and I 3. The unchanged character of the economy of 
the irrigated group I 4 is indicated by the great similarity that 
the proportions of its expenditure on various items show to 
the corresponding proportions in the dry groups. Within the 
dry groups themselves the expenditure on seeds and plants 
and manures varies chiefly in relation to the area under welt­
irrigation. The variations in most items are, however, not con-.. 
siderable. It may be noted that in dry group D 3 in which 
irrigation is much less possible than in other dry groups, the' 
expenditure on hired labour is very much less than in the 
other groups. 

ValUl of Gross Production " 

The total effect of irrigation on production activity is 
indicated by the comparative figures of the value of gross pro­
duction. Gross receipts, of course, depend on the price level 
in each year. 'The year 1939-40 was, in this connection:, 
specially favourable to certain types of irrigated farming: An 
allowance for,the pl'ice faGtor has thus to be made in consider­
ing the average effects over a long period. For the moment 
we shall confine our attention to the value of production in 
1939-40 for which information is available for all the groups. 
Irrigated Ilroup 11, which is under second-class irrigation. 
,ives an average value of gross receipts in the neighbourhood 
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of Rs. 1,500 per annum per farm. The next two irrigated 
groups, both dominated by sugarcane, show receipts fallin, 
between Rs. 4,100 and Rs. 4,400 per annum per farm. In this, 
as in other respects, irrigated group I 4 is essentiany like dry 
farming business. The average annual value of its individual 
farm receipts is less than Rs. 650 for the year. The dry grcrup. 
show very close similarity in results. All the first three 
groups have gross receipts per farm approximating Rs. 650. 
In the fourth group the level is distinctly higher, being appro­
xi mately Rs. 725. This is obviously the result of the favour­
able prices for cotton ruling during the period. Reference to 
1937-38 figures show that in that year the average gross 
receipts in group D 4 were less t han those in grouPl 
D 2 and D 3 (Table No.8) . 

. The total value of all produce of the farm (crops and 
livestock) is a good index of the increased size of busillii!S1 
activity made possible by irrigation. This, in effect, is the 
measure of the total direct effects of the public investment in 
the canal 'system together with the private investment in 
irrigated farms: There is no means of separating the effect. of 
the public investment from those of the private investMents. 
The public investment is, no doubt, antecedent. And it alone 
makes possible the later private investment. The private in­
vestment, however, is necessary to exploit the opportunities 
created by public investment and the immediate direct effects 
in terms of the greatly increased value of agricultural ptoduc­
tion is the joint result of the two. Broadly our survey shows 
that tbe construction of the canal system made passiMe an 
increase in the size of agricultural business from the aei.h;. 
bourhood of an average of Rs. 650 in a typical dry unit to round 
about Rs. 1,500 under second class irrigation and to Rs. 4,000 
in intensive irrigation dominated by sugarcane. This inctuse 
.was, of course, dependent 011 increased investment botb in 
permanent and working capital on the irrigated farms. It is 
also clear that at the tail-end of the canal the effect is allli6l1t 
nil in terms of the actual increase in production in any parti~ 
cular year. The effect in this area would ratber bave to be 
measured in t~Tms of averages over a \onller period, as it it 

• 



onb in thii manrier that the element of the added secljrity <if i 
!-nnl@l prodlJction might be revealed in the statistics. 

Tbese results of the survey tben present a series of gen~. 
rally comparable pictures and yield direct concrete measures· 
As we shall see in a later section, certain, allowances for various 
..ther factors may have to be made in assessing the benefit sf 
ovcr the whole area. It cannot. for example. bc necessarily' 
••• umed that the value of the receipts from dry farming would 
bav" been the same in the present irrigated areas as un the 
dry farms in our sample, Again tbe variations in crop avc­
ragee from tract to tract and year to year must also be taken 
into consideration. These calculations for the total area will 
be later attempted. At this stage. however. it is permissible 
to say that the comparison yielded by the values of gross 
rec.,ipts of these sample units of farms. gives one of the best 
concrete indices available for the direct effects of irrigation 
on agricultural production.' 

liaving ohtained a preliminary idea regarding a measure 
of the tObll direct effects it is necessary to enquire into the 
manner in whicb the incremental return is distributed. It is ' 
only through such a study of the distribution of the retum 
that we could ascertain which classes are benefited and which, 
ICtivities stimulated as a result of the construction of the 
canal system. For the purposes of this study it would be 
useful to follow the lines of the analysis of what is sometimes 
called "social income ". In this analysis the gross receipts or 
return of farm operations are divided into two classes calIed 
(i) Farming Expenses and (ii) Social Income-farming ex­
penaes comprise that part of the gross return which is laid out 
ia ebe Plllchase of materials. etc. and which cannot. therefore. 
be ~u~ed as direct income of any organisation or person. 
TIM r.maiuing, which is paid out to institutions and persons 
and. becomes directly a part of their income. is termed social 
¥Jcowa. The economic coasequences of farming expenses or 
out1a,y. ace DOt directly observable. On the other hand. an 
analysis of social income reveals what persons or classes obtain 
" portion of the inc<emental return and to w hat extent it 
4ccrues to them. • 



Social] »come A »d Its Distribution : 

Table No.9 shows the gross returns classified into rarm­
ing expenses and social income for all the irrigated and dry 
groups. The social income is further subdivided into (i) tax!!.-, 
(ii) rent, (iii) wages of hired labour, etc. (iv) unpaid faJllily 
labour, and (v) farJll investment income. We proceed ~Q 
comment briefly on each of the subdivisions of Social Income 
so as to bring out and measure elements in them which coul4 
be attributed to the ~onstruction of th2 canal systelll. B~fore 
it is possible to analys2 the figures of gross receipes in this 
manner it is necessary ta eliminate an element of double.~qunt­
ing that is present in the statistics It was neoessary foe us.to 
include, in both farm receipts and expenditure. the values of 
fodder, manure, soeds and plants, etc. which were produced 
and also consumed on the farm. Such counting gives a com­
plete picture of the farm business and it is also necessary foc 
attaining proper accuracy in the investigation. At the same 
time it is obvious that that part of productive activity whose 
results are consumed in the business itself has no effects out­
side the business. Thus while the in~reased fodder production 
of the irrigated farms migbt enable them to feed a larger Corn­
plement of livestock at the higher standard of consumption 
necessitated by tbe more strenuous work involved in irrigatiop 
farming, this additional fodder fed to cattle on the farmS 
does not affect the supplies of fodder or any other produce ·in 
any direct manner. In considering the distribution of the 
increased produce and tbe indirect and secondary effects flow­
ing from the increased size of business, we have to eliminate 
from the value of gross production the value of all produce 
which is consumed in the course of productive activity on the 
farm itself. This element of what might be called double 
counting measured in terms of value varies from group to 
group. The figures for the year 1939-40 show that while in 
all dry groups as well as in irrigated group I 4 it varied frOiD 

about Rs.120 to Rs. 200, it went upto Rs. 350 in irrigated group 
I 1 andJ:o between Rs. 750 and Rs, 800 for irrigated. groups 
12 and I 3. . .,' 

There IS another elemen~inour ca1c~lations whiclrmu!t 
also be conSIdered l,y IUc!£. 1 hIS 15 represented by nut 'cakula-
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tions regarding depreciation and appreciation. Depreciation has 
been calculated in respect of buildings and equipment. In respect 
of livestock. calculations have been made for both appreciation 
and depreciation. The figures of depreciation and appreciation 
are. however. calculations not necessarily represented by any 
actual receipts or outgoings during the particular year. They 
attempt to give a measure of the average annual charge of re­
venue in particular directions. It is necessary to arrive at these 
annual measures for general accounting purposes. We have 
taken note also of what might be called expenditure on capital 
account in the particular years. The actuals for these years 
have been tabulated separately and are utilised in indicating 
the extent and nature of outlays in such directions as pur­
chase of live-stock. implements and other equipment and the 
construction of buildings. 

The payments made directly out of the farm produce to 
the state are: (i) consolidated land revenue including the 
Local Board cess and (Ii) the consolidated water charge which 
also includes a cess on account of the Local Authoriry. The 
charge on account of consolidated land revenue is levied in the 
same manner in the irrigated area as in the dry. The standard 
rates of assessment are fixed for whole groups in a taluka and 
are the same for dry land and for land under canal irrigation. 
Tie Revision Settlement Reports of talukas in which the 
revision was made after the completion of the canal system 
reveal some influence of the fact of the construction of canab. 
Canal construction is put forward in these reports as a factor 
making for improved economic conditions in the tract and 
helping farmers even in dry areas to obtain more continuous 
employment. The enhancements of rates of assessment re­
comme.ded are justified mainly on grounds other than the 
operation of the canal system but the latter is a factor in 
determining i:he particular pitch of assessment. A part of 
the enhancement. therefore. might be attributed to irrigation. 
However. there is no special taxation of the income from lands 
under irrigation and the revenue is assessed uniformly on lands 
under dry and irrigated farming. The increased receipts under 
this head are better considered to be an indirect effect of 
irrigation which enables Government to levy taxatioil at 

S 
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attalysis of distribution of farm ,.,.otiuce 
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slightly enhanced rates all over a tract: They are not a lev, 
made directly on the-increased production due to irrigation. 

The shorter limits to settlement laid down in some 
irrigated areas stand on a similar footing. Short-period 
revisions enable Government to increase ,tandard rates within 

°a smaller space of time than would be possible with the normal 
30 year period of guarantee. In this case also the earlier revi­
sion would affect the incidence of taxation in a taluka as a 
whole and there would be nO special taxation of irrigated 
lands. though irrigation was mainly responsible for the shorter 
period of settlement. It is ditticult to separate the slight 
contribution made by these considerations to the total figure 
of revenue payment. The one important instance of a short 
guarantee leading to earlier increase occurred in Kopargaon 
when a revision of rates took place in 1924 even though tbe 
previously revised rates had been introduced only in 1914. 
The short periods of settlements declared in other instances 
have not yet led to the imposition of increased revised rate •. 
For all practical purposes, therefore, no difference may be 
comidercd to have been made by irrigation to the amount paid 
in land revenue by irrigated farmers as such. 

The differences shown in the table in the total and average 
payments of land revenue by dry and irrigated farms are due 
to a variety of factors. The sample farms belong to different 
talukas in·which settlements took place at different times and 
for which the standard rates differ. Within a taluka also tbe 
farms might belong to different groups. But even more 

o important than this is the difference made by soil classification. 
The actual incidence of land revenue on particular survey 
nUlllbers depends mainly on this. And when the lands of a 
villag" as a whole or those held by farmers in particular 
nmples are of good Quality their average assessments would be 
CQnsiderably higher than those of others less favourably situat­
ed. This is well brought out in the dilierence between tbe 

o per acre assessment paid by farms in irrigated groups I 3 as 
compared with.that paid in the nearby villages in,dry group D 3. 

The total primary income of the local authority from the 
area consists of the income from two cesses: (i) The cess on the 
land revenue. dnd (Ii) The cess un the water charge. The 



lorm"r cess is entirely on a par with land revenue taxation and 
need not be considered further. The latter cess, levied at the 
rate of one anna per rupee of the water charge. is leviable only 
from irrigated lands. It stands. however. on a different foot­
ing from the water charge levied by the Provincia! Govern­
ment. The water charge made by the Provincial Government 
is in the nature of payment for the water supply. The Local 
Board on the other hand offers no service or commodity in 
return for the cess and has also made no previous investment. 
The Local Board cess on' the water charge is in the nature, 
therefore. of a pure tax.' The construction of the canal system 
leads to much more intensive agriculture with a rapidly grow­
ing population and makes demand on the local authorities for 
better communications, more schools, more expenditure on 
public health, etc. It is to meet this demand that the extra 
cess has to be levied and the income from it may be considered 
as meeting the Local Board's ouday on the additional capital 
and repair charges, and expenditure on materials and employ­
ments of various types rendered necessary by the development 
of the tract. 

The income from the water charge is income due directly 
to the irrigation system.' The water charge is not a tax but 
is akin to payment for the service of water or rather for the 
commodity water. It might, therefore, be properly considered 
with farm expenses. However, the payment is received by 
the State and the policy of the State in determining specific 
water charges is widely different from that followed by 
commercial undertakings. The water chaiges levied by the 
State in India might and usually do contain an element of 
either taxation or subsidy;' Hence the charge is considered 
here together with tax receipts of State authorities. The 
income from water charges is, in the main. used for the 
maintenance and operation of the canal system. A large part 
of this income is distributed in payment of salaries, etc. to 
employees of the department stationed in the tract as also for 
materials, etc. for the mainJ:enance of the system. The portion 
remaining after meeting the maintenance and operation 
charges' is credited to Government a. income on its investment. 
The effect of only a part of the water clJarg. in~om~ can, 



therefore. be independently observed. This is the effect of 
the income accruing to employees of the department in the 
·tract itself. It is arguable that the expenditure on mainten­
.;mec and operation of the system should be treated not so 
much as an eff~ct as a condition precedent of the increased 
production. While from one point of view it would be 
convenient so to treat it. it is clear that from another it is 
proper to recognise the fact that the present maintenance and 
operation of the system is made possible by the increased 
production which flows from it. 

The second category of incomes under Social Income is 
rent. The column represents net rental receipts. that is. the 
income received by the landlord after deducting the consoli­
dated land revenue due to be paid by him. It should be made 
clear that the data regarding rented lands and rents in our 
sample are not necessarily representative. that is, in ·choosing 
the farmers included in our samples no special attention was 
paid to the operator's tenure status. This does not create a 
material difficulty because it is not necessary for our purpose 
to separate the income accruing to pure rent receivers from 
that accruing to landlord-operators. The cultivation of owned 
lands is a co;"mon phenomenon in the region and rental 
income is. in the main, not separated from the other income 
of the operator. We have also made no attempts to calculate 
separately the rental income arising in respect of the owned 
lands of the operators in our sample. 

It would be noticed that the rates of rent per acre of 
lands in irrigated farms are on an average much higher than 
the rates in the dry groups. This increased level of rents. 
which is in the main due to the construction of the canal. 
represents " purely unearned income. The landlord has to 
incur no additional charges' or to· undertake no fresh invest­
ments in order to earn the increased rents. He is not a 
vartner. even in a small way. in irrigated enterprises. The 
practice, quite common in Motasthal farming. of the landlord 
furnishing part of the equipment and working capital in .. a 
crop share system does not find place in intensive irrigation of 

. the sugarcane tract. A reference to the column giving in­
formation regarding the contribution made by the landlord IQ 

the various groups. ury and irrigated, will make this clear. 
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The third subdivision of social income is the remuneration 
to labom employed by the farmer. This total remuneration 
can be further classified into (i) wages of farm servants, 
(ii) payments to contract and casual labour and (iii) baluta s 

dues. Farm servants are labourers employed for agricultural 
work on a comparatively long period basis. The usual period 
for the employment of farm servants is one year. The number 
of farm servants is considerably larger on the irrigated farms 
than on the dry ones. Ordinarily the dry farmer has no need 
to employ a farm servant for the whole year. The average dry 
farm gives employment for the larger part of the year only to 
members of the farm family. It is only at particular seasons 
that it has to employ hired labour. The farm servants in the 
dry area are found mostly where either there is not enough 
adult male labour available in the operator's family or where 
the holding of the operator is much larger than the average. 
Also farm servants may be necessary where the extent of well. 
irrigation is very large. On the other hand, in the irrigated 
groups employment of farm servants is the rule on the average 
farm rather than the exception. Table No. 10 giving the 
number of farm servants in the irrigated and the dry groups 
indicates the difference made. 

An important consideration which throws light on the 
availability of labour in the different tracts relates to the 
distribution, by locality of origin. of farm servants. A detailed 
enquiry conducted during rhe investigation into the normal 
residence of farm servants revealed that in irrigated villages the 
large majority of farm servants came from outside the village, 
and that in the dry villages they were almost al ways from the 
village itself. Farm operators in an irrigated village are more 
continuously and intensively occupied than in a dry village. 
Therefore, no labour for continuous employ as farm servants 
would be available in such villages from among families of 
agriculturists. Labour from landless families in the village 
would also find employment continuously within the village on 

5, Balutedars are certa.in villa.ge artisans and functionaries, entitled to 
receive a share of ClOp at harvest and Baluta is the due received by them. 
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contract or casual work and this would be more remunerative 
than employment as a farm servant. (These conditions would­
be more intensified the more intensive the farming in a tract; 
so that regions of the most intensive cultivation would have to 
go the farthest afield for their supply of farm servants:, 

• 
Both casual and contract labour is employed to a very 

much greater extent in irrigated farllling than in dry farming,' 
Family labour and labour of farm servants is available to the 
farm for regular work tbrougbout tbe year. Witb increased 
intensity of farming 'a considerable part of tbe time of tbe 
farmer or of otber adult male members of tbe family is occu­
pied in directive and supervisory duties: Farm servants are 
engaged largely in looking after tbe cattle and otber routine 
work. For all occasional small scale jobs arising tbrougbout 
tbe year casual labour is employed mostly on daily wages. 
Large jobs. wbicb are mainly seasonal operations and are 
capable of being contracted out on piece work basis, are 
mostly given on contract. Labour on contract is employed 
on a considerable scale for a number of operations. con­
nected especially witb the plantation of sugarcane. Contract 
labour is also much employed in tbe crushing of sugarcane 
and tbe manufacture of ~ul. There were, in tbe main, two 
sources of contract labour. Tbe additional casual 
labour requirements of irrigated farming tbrough the larger 
part of tbe year are satisfied by drawing upon labourers in the 
villages themselves and on labour in the neighbouring dry 
villages. Thus it was reported from Kobrale and Kakadi 6 

that a number of labourers from these two villages weee 
employed in irrigated villages nearly throughout ·the year. 

The specially pressing needs towards the end of the 
agricultural year are satisfied by migrant labour from more 
distant parts. Tbus wben the gul season starts i. e. approxi­
mately in November bands of workers begin to.arrive from the 
neigbbouring districts or talukas. In irrigated group I 1 it was 
reported that extra labour at the harvesting time was chiefly 
Konkna labour from Dang, the western part of the Nasik 
district. In the Kopargaon area such labour is drawn from 
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Yeola and other contiguous dry parts of the Nasik district, 
from the neighbouring parts of the Nizam's Dominions, from 
parts of the Ahmednagar district and sometimes from parts as 
distant as Khandesh, The dry villages on the border of the 
irrigated tracts also contribute substantially to this periodic 
influx of labour into the irrigated tract. The season for the 
employment of this labour is longer or shorter according to the 
intensity of farming and area of land under irrigation. The outer 
limits of the migrant labour season are from November to May, 
And the se .. son of the greatest employment is from January to 
March. 

The data relating to farm servants give a quantitative 
indication of the extent of additional regular labour employed. 
It is not possible to add up in a similar manner the various 
types of units of casual and contract labour and indicate the 
increase in .employment quantitatively, However, if a pay­
ment of approximately Rs, ISO p. a. per adult male unit is taken 
as the rough standard, the total expertditure on hired labour 
other than farm servants on irrigated farms yields 2·3 adult 
male labour units employed per farm for the year, as compared 
withO·5similaruniton the dry farms at the rate of approximately 
Rs. 120 p. a. per adult male unit on them. 

'llaluta labour does not seem to profit directly from the 
advent of irrigation. The main reason for this is that halma 
sharing in the irrigated areas is confined to produce which was 
ordinarily grown under dry conditions and does not extend to 
the more valuable irrigated crops such as sugarcane or lucerne. 
The haluta payment is, therefore, increased only to the extent 
that irrigated farming of the ordinary dry crops gives better 
and more secure yields. The artisans among the halutedars, 
of course, profit in their capacity as artisans. They obtain an 
extra amount of repair and original work due to the greater 
intensity of farming. ' . 

. The next sub-division of social income is represented by 
the value of unpaid family labour.' This is an attributed pay­
ment not actually made. The income to the family whether 
in the nature of rent, profits or wages accrues as a whole. The 
effects of the increase of the family income must, therifor., be 



studied as a whole and cannot be separately indicated for 
family labeur wages as such. 

In Table No. 11 are shown family labour units. The 
difference made by irrigation to req uirements of family 
labour on the farm is evidently not marked. The highest 
absorption of family labour per farm unit among all groups is 
in group D 3. This is evidently owing to the large acreage of 
the farms in this group. The average requirements in Group 
D 1 indicate that garden production also absorbs considerahle 
labour and the somewhat lower figure in I 1 as compared with 
D 1 might point to increased labour requirements where water 
has to be lifted from wells rather than received from canals. 
The highest average absorption in irrigated groups is that in 
I 3. The intensity of cultivation in the group accounts for 
this; that the absorption is not higher still or is not higher 
than in D 3 is due to the great reliance on hired labeur in 
sugarcane culti vation. • •. 

It must, however, be noted that the distribution and tim­
Ing of this employment is somewhat different in irrigated 
farming from the distribution and timing in dry farming. For 
example, irrigated group I 3 gives employment to about the 
same number of family labour units per annum as dry group D 3; 
But in the dry group the employment of labour is concentrat­
ed in a comparatively small period. So that a larger number of 
members of the family have to work during a shorter period to 
make up the same rotal annual measure of labour units. In 
this particular area i. e. D 3 large farms, large holdings of 
livestock and large families are the rule; hence the much 
larger than average employment of family labour units. But 
it also follows that while a large number of members of the 
family work on the family farm during the agricultural season 
they are mostly unemployed during the off-season of agriculture 
and have usually to migrate to the irrigated villages in search 
of work during that season. The employment in the irrigated 
farms, on the other hand. is continuous employment. This is 
not the place to enter into a discussion as to whether ~rger 
units of family labour can be employed in irrigated farming 
than are actually so employed today. It ma:\" however, be 
noticed that in the opinion of Prof. Pati! there is in some 
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sugarcane tracts an incidental slackening of effort on the put 
of the irrigator.' This might, if true, also be taken as an index 
of the rise in the standards of living of the irrigator consequent 
upon the increased income. 

The last division of the total social income is represented 
by farm investment income: This is arrived at by deducting, 
from the total farm income, the wages of the operator and his 
family on the farm calculated at current rates payable for labour. 
The farm investment income consists of two analytically 
separable elements: (i) rent in respect of lands owned by the 
operator, an,d (ii) profits accruing in respect of the whole farm 
business. As has been explained, however. it is not necessary 
for the purpose in hand to try and separate these two. Irriga­
tion makes an enormous difference to farm investment income. 

In interpreting the figures oHarm investment income it must 
be remembered that this is a residual calculation; as such its size is 
liable to fluctuate very violently from year to year. As agricul­
turalcosts are held comparatively stable the force of the effects of, 
say, a change in prices is exhibited in the range of £Iuctuations 
of farm investment income. This is brought out clearly by the 
difference in the farm investment income per farm in all groups 
and in the relative position of the groups between 1938-39 and 
1939-40. The farm investment incomes of the dry groups 
o 2, 0 3 and 0 4, for 1938-39 are on a similar level while they 
are highly divergent in 1939-40. The average farm invest­
ment income of farmers in 0 4 for 1939-40 is remarkably high 
and is higher than the corresponding income of farmers not 
only of I " but of also I l. The difference made to farm invest­
ment income by intensive irrigation is, however, clearly 
exhibited 10 the figures both for 1938-39 and 1939-40. The 
average farm investment income for 1939-40 is not much larger 
than Rs. 100 per farm for all the dry groups as well as for I 4. 
For the same year it ranges above Rs. 775 for I 3 and above 
RI. 1,100 for I 2. 

These extraordinarily high incomes made by irrigators, 
especially in groups 12 and 13, must br10g about a great diffe-

1. p,.'ncilla aM Praet.ee oj Farm COSI'Kg: Rao BabadIJr P. C. FatU, 
1933, pp. 23-2+. • 



rence in their standards of living and their outlays. Two con­
siderations would. however, indicate that the difference is not as 
large as made out by our data. In the first instance the year 
1939-40 was one in which the prices of gul were highly favoura­
ble. Therefore, calculations made at those levels of prices 
present an unusual picture. The average prices of gul in the 
previous decade ruled at substantially lower levels and, there­
fore, the average income of these farmers, which would deter­
mine their standard of living, would also be substantially less. 
Secondly, there is another sharer in these investment incomes 
of whom we have taken no cognisance, All farm businesses 
studied by us have been treated as debt-free. It was not possible 
to obtain full information regarding tbe burden of debt on a 
farm. Also it is well-nigb impossible to separate the debt for 
production purposes from the debt for other purposes in the 
total debts of a farmer. While, therefore. it was neces';'ry for 
investigational reasons and in order to facilitate comparison to 
treat all business as debt-free it would be wrong to assume that 
the whole of the farm investment income as calculated by us is 
retained by the farmer himself. Almost all farmers. whether 
in dry or irrigated areas. find it necessary to borrow and the 
very much larger investment and working capital outlays that 
are necessary for intensive irrigated farming make the size of 
these borrowings very large. The risks of failure on account 
of a drop in gul prices are also considerable. The plight of 

. cooperative societIes in sugarcane areas in the Deccan during 
certain recent periods was very bad. Thus from the farm in­
vestment income obtained by farmers in both the dry and 
irrgated area. a varying deduction must be made for payment 
on account of interest to creditors. 'These payments would, on 
an averge, be much larger in the intensively irriga ted tract than 
in others. No generalization could however be made, on 
account of the possibility of very large individual variations, as 
to how much larger they actually were. 

The change brought about in the degree of self-sufficiency 
of the farm and the intruductlon of money economy in its bUSI­
ness is even greater than that indicated by' the figures of gross 
return or of farm investment income. 'A considerable part 

• of the produce of the farm is utilised in f;arm business. This is 
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TABLE No. 12: .... Di~P05al of l'Yoduce of 

1939-40 

Crop 

Total Dry (198 Total Irrigated (193 Farms) . • __________________ , ___ -=-F::::ar:.::m~_. ___ _ 

.S"tS I g S 
"O~ '-0 

';i 11 ~ 

'0 • 
. 9 "C • 8 '3 '0 
'C .5 '3~ '0 0 

if> ;f~ . ~ .. 
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-------------'---,'------,-------i---c Ii G.l 12,41,398,711.315041 9,478'0 :2'~2'192-l 6,692,31 456.21 367·5 

Il. ) cr:;;; 
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I 
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121 Fodder . 
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13 Tag 

14! I.\[ethi 
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161 Fodder 

I 
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17 Fodder 
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18' Safflower 

191 Linseed 

20. Tt4r , 
21~ .lfatki 

, 

4.608.2 1 4,607.1 
I I 

10,119.31 523·7, 

3,831,3

1

'4,303-3 

30·0 1,454-7 

7,593.81 683.1

1 i 5,92'3.0 I 930·0 

3,715'0 i 866·0 

54.0; 353·7 

, 
17,079-4 26.294·7 4,526·0' 4,954·8 15,302'. 

13,537·5 34.180'5! 185·0 37·0 I 923·0 

12,598'1 20.732.713,462,013,378,9 8,232,4 

11 ,429·5 12,914 21 332·0 (007-2 6,170·5 

261·0 8,537'913,550.4' 80,0 195·6 

642·5 7,495·~ 1,910.0 I 243-1

1 

379.7 

2,745,71 7,326·7 678·0. 143.71 863·9 

6,629.1! 7,036'8 121·5 443,0, 5,140·9 
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12·0 4,812·0 4,824·0 r 16·6 297·4 
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I 

115·0 

336.4, 2,025'61 I 
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49.5; 12·9 : 502·3 i 5M" 1 365-3 103'8
1 
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297·5 I 22·5' 24-0·0 i 560-0,1 638·1 10-6 ( 468·4 

! Z~9~ 46-;;1 ;'~4-;:~i;:-J-;,Oi3.;F5;.;;;;:~F' 54'6.; i 5 ,436· 7157 .63~' 
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Imporlant Crops: Value (Ru~es) 

1938-39 
---I-------~~-~----- - ~~---

Tota~ Irrigated (142 F~rm~~_ II 

I I "0 u : 

i ~~ j~ II ~ II ~ 
I ~- ~. 
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'O~ I ~ 8 .. • 0 
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~- !-< 
0:: • ! 
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TABLE No. 13 :-Disposal of ProduceDf 
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Important Crops: Percentages. 
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proportionately greater on dry farms than on irrigated farms:­
Apart from this a certain portion of the net produce is used by 

. the farmer for the consumption needs of the family. Where 
the proportion of the total produce of the farm consumed. by 
the farmer and his family is large the business is called subsis­
tence farming; as commercialisation of agriculture increases. 
more and more of the income of the farmer accrues to 
him in the form of money. We collected no data, directly 
bearing on this question. However. information was collected 
regarding the manner of disposal of each kind of crop and live. 
stock produce indicating quantities sold during the year and 
those paid out In kind to labourers, landlords, etc. Produce 
remaining after deductmg the total disposed of in these two 
ways was either consumed during the year or was still held by 
the iarmer at the end of the year. The production retained on 
hand at the end of the year was not necessarily consumed 
subsequently. It might happen that some of it was held over 
for being sold at a later date. This is very largely the case 
with produce like gul which was held over. The bulk of the 
unsold quantities of consumption grains etc. would. however. 
represent broadly actual family consumption, Anyway, it might 
be assumed that the proportion of the value of production sold 
to the value of total production in the particular years indicates 
generally the extent of importance of money transactions, 
Table No. 12 sets out the relevant data. It shows that the 
average of the value of all produce sold, to total receipts was 
more than two.thirds in irrigated groups as a whole and was 
higher than 70 p. c. in the most intensively developed tracts. 
On the other hand in dry groups as a whole the similar average 
was only about a third of the total receipts and in the dry group 
D 3, it fell as low as 22 p. c. The difference made in.¥'erage 
money figures is eq ua11y striking. The total annual receipts 
of the average dry farmer for produce sold were only about 
Rs. 200 per annum; these receipts were lower than even 
Rs. ISO p. a. for the average farmer belonging to the group D 3. 
The corresponding figure for the average of farmers belonging 
to· irrigated groups was about Rs. 1,500 p. a. while for 
group I 2 they amounted to about Rs. 3,000 p. a. The same 
table indicates that payments in kind of irrigators are not 
appreciably greater in value than those of dry faemen. 
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Consequently they play a much smaller part in irrigation 
farming than in dry farming. 

We shall now turn to the farming expenses Table No.7 i.e. 
expenditure on materials. etc. incurred by the two types of far­
mers. The main outlays in farming consist of fodder, seeds and 
plants, and manure. But the actual cash expenditure on these is 
not as large as would appear from their importance in the general 
economy. This is because, considerable requirements in all 
these three respects arc met by the produce of the farm itself. 
It would be seen that both in dry and irrigated farming the 
overwhel ming proportion of fodder req uirements of the farm 
business are met from within the business itself. The propor­
tions vary from group to group but broadly the value of the 
home produce is 7 to l) times the value of the produce bought. 
The total outlay on fodder by the irrigators in the sample is 
larger than that made by the dry farmers. But the proportion of 
home produce to total is actually larger in the former tban in 
the latter. Tbe seeds and plants requirements are not met by 
the produce of farm to an equally large extent. Here gener­
aUy tbe value of seeds bought is a little less tban balf of the 
home produce. In individual cases on account of special 
circumstances as in irrigated group I 4 there might be large 
variatio!"!s. 'In this respect also the irrigators seem to be more 
self-sufficient tban the dry farmers as a class: With manure 
the circumstances are radically altered. All the dry groups 
and tbe irrigated group I 4 arc almost as self-sufficient in 
respect of manure as in respect of sceds and plants, but irrigat­
ed groups I 1. I 2 and I 3 produce only a small fraction of 
their total requirements of manure on the farm itseli'. Outside 
requirements of manure are-proportionately large in irrigated 
group 11. In irrigated groups I 2 and r 3 they are so large as 
to make the value of home produce quite negligible in 

. comparison. 

Another set of expenses that we have included 
in the group of outlay expenditure is the expenditure 
on marketing and processing. The expenditure is count"d 
in as a part of expenditure of the farm business only insofar 
as it was actually incurred by the farmer. If the practices 'of 
different farmers differed the Item, for which expenditure is 
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entered in our survey schedules would also differ. Thus if a 
farmer sold his produce locally without incurring any transfor­
mation or packing expenses credit would be given to him for 
the price actually received and no expenditure for packing or 
transformation was calculated. On the otber hand. if be in­
curred the expenses of marketing at a distant place they would 
be counted in. Ordinarily, the practice of farmers does not 
vary greatly and for the great majority of crops few processing 
or marketing expenses are actually incurred. A reference to 
tbe figures for tbe dry groups and irrigated group I 4 will make 
this clear. It is chiefly in the case of gul that the processing 
and marketing expenses are considerable. But as there is almost 
no market for sugarcane as such every farmer bas necessarily 
to incur transformation and marketing expenses in this case. 
The expenditure incurred in the making of gul is obviously not 
all of a uniform type. It i. not all expenditure incurred in the 
purchase of materials. It includes ali types of charges for in­
vestment, charges for material and charges for labour. Market­
ing charges also include storage charges chiefly in the form 
of godown rent. As the making of gul is treated separately in 
another section no further comment on this expenditure IS 

made at this stage. 
The remaining group of expenditure items in outlays is 

the miscellaneous group. Its main constituents are miscellane­
ous materials, kerosene and lubricants, repairs to implements, 
hire of implements, maintenance of watch dogs and breeding 
fees. Of these tbe first mostly consists of expenditure on 
materials annually required such as ropes, baskets. etc. and 
tbe second constitutes expenditure on materials proper. 
Kerosene is required chiefly in connection with watching the 
crops and some work at night on the farm such as irrigation; 
lubricants chiefly for the cane crusher and to a small extent for 
the cart. The implements arc most usually bired from neigh­
bouring farmers, and this is consequently income flowing 
chiefly to operators in the neighbourhood. 'Repairs to imple­
ments indicate the additional demand made for the services of 
the local artisans. The maintenance of the watch dog is an 
item of expenditure very generally incurred. It does not, 
however. result in a cash outlay as it is met chiefly by drawing 
on the produce of the farm. 
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The discussion in this section may now be briefly summed 
up. No measurable addition is made to land re"enue-and to 
the Local Board cess levied on it on account of irrigation The 
direct effect of the collection of the water rate is the employ­
ment of the irrigation staff in the tract and expenditure on 
maintenance and operation of the system. The further effects 
of this expenditure are the outlays by this staff in the tract. 
The further effects of that part of the water rate accruing to 
Government but not expended in the tract are not traceable. 
The additional Local Board cess on the water charges increases 
the income of the Local Board and enables it, among otber 
things, to expand or intensify its activities in the irrigated tract 
as required by its greater development. Rent. farm investment 
income and farm labour income constitute shares accruing to 
the classes of landlords. operators. and financiers of agricultural 
operations. The vast majority of the receivers of these shares 
stay in the tract itself. No subst antial increase in their 
numbers seems to have resulted from irrigation. Their in­
comes have. however. increased considerably and the secondary 

.... 9ffects due to outlays made by these classes are observable. 
lhe increased employment of hired labour is one of the most 

considerable indirect effects of irrigation and the outlays in 
the tract" itself from the wages received by these labourers 
have considerable secondary efIects" Labourers from among 
the irrigated villages themselves presumably spend their whole 
income within the tract. The effects of the employment of 
labour from the dry villages nearby might be manifold. It 
might increase to some extent the general standard of living in 
those villages. The increased outlays would expand the 
activity of the region as a whole. Within the region for 
purposes such as markets for consumable goods the dry villages 
cannot be easily separated from the irrigated areas. The 10-

creased employment migbt also result in aslight improvement 
of the standard of agriculture by makin~ addititonal resources 
available for the purpose to the agriculturists 10 the neigbbour­
ing dry area. Labourers migratlOg from more distant part' 
would spend part of their earnings wbile employed in the tract 
itself and take a way the remainder as savings" The utilisatior 
oftbi; might result in repayment or a\'oidance of debt, improve. 
ment of the standard 01 livin. or imp:ovement in the standare 
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of agriculture in the centres from which the immigrant labour 
came. Generally the greater employment afforded by irrigation 
would stabilise the economic position of a considerable number of 

: families in an area. large or small, round the irrigated tract. There 
is no increase in the numbers of balutedars and no marked 
additions to their incomes as balutedars. There is some addi­
tion. however. to the income of artisans as such. due to addi­
tional expenditure incurred on construction of buildings and 
their repair. and the manufacture of implements and their 
repaIr. 

The incrcJse III the demand for fodder is not very 
considerable. and docs not lead to marked encouragement to 
additional agricultural enterprise. The fodder supplies are 
almost entirely obtained from within the region itself. This 
is also the case with seeds and plants. A reference to 
Table No. 13 giving the proportion of produce unsold and sold 
etc. shows that even the requirements of sugarcane plants are 
met from within the region itself by mutual purchase and sale 
among the operators. The demand for manure has undoubt­
edly very considerable effect. Only a small part of these are, 
however. felt in the tract or its immediate neighbourhood. 
Ordinary farm-yard manure is not usually in excess supply 
with any operator, dry or irrigator. Only a small amount of 
the import of such manure from dry villages into the irrigated 
villages has been noted. ~ The rest of the demand for manure 
is met by the supply of organic or artificial manures from out­
side the tract: The only other considerable indirect effects 
due to the irrigator's outlays are those in constructional and 
implement industries. The iron plough and the cane crusher 
(power drIven or bullock driven) and the epuipmenr required 
for the manufacture of gul create a considerable demand in these 
directions. The temporary or permanent constructions requir­
ed to conduct these operations and the materials used in 
providing sheds for additional livestock and to a small extent 
for casual labour result in calling forth a considerable supply 
of the requisite materials. The additional livestock require­
ments of the irrigator do not seem to call forth special activity 
in livestock rearil\!l nearby. Table No. 14 ,haws that the 
annual purchases 01 hve~ock by irrigators ate small and that 
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TABLE No. 14 :-Number of Bullocks and Btt/faloes 
Sold and Purchased. 

Bullocks Buffaloes 
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Total ! 38 I' 1.273; 2 I 10 20, 1,224 1, 30 
I. I 
1 ' I i D 1 i ... . .. 1 

D 2 2 I III i ... I 
D323'633' 145 
D 4 39 1,024 i 5 i 235 

Total 64 1768 I 6 : 280 -----

- __ ~~-'-~L· ~ __ ._~ __ ~_ 
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for the larger part they supply their need. from breeding 
operations on the home farm itself. 

Orange Orchards;-It has been explained above that the 
business of fruit cultivation stands on a different footing from 
that of the cultivation of annual or biennial crops. It is a 
long-term enterprise involving an initial outlay which makes 
inadequate returns in early years but yields later an income 
over a comparatively long period of years determined largely 
by the life cycle of the fruit trees. An' enquiry into the 
economics of orange orchards, which is the dominant type of 
fruit cultivation on the Godavari and Pravara Canal systems, 
had, therefore, to proceed on lines of its own and the presenta­
tion of the results of the enquiry has also to be somewhat 
different. As a part of this investigational project we conduct­
ed an enquiry into orange orchards in the Rahuri Taluk •. 
This taluka has been, for many years past, the main centre of 
orange cultivation, though recently large acreages are being 
put under this fruit in Kopargaon also. Even before the 
advent of the canal, oranges were being grown under well. 
irrigation in Rahuri Taluka. The enquiry into orange 
orchards conducted by us covered orchards watered by the 
canal as well as those watered by wells. This was done in 
order chiefly to enable us to frame a comparative estimate of 
COSts, yields and incomes under the two types of conditions. 
The bulk of the data was collected through an intensive study 
of 25 orchards of each type. The sample orchards under canals 
were situated chiefly in Rahuri, Devalali and Kolhar. The 
orchards irrigated by wells included in the study were spread 
over a larger number of places. These were Rahuri, Wambori, 
Digras, Sade, Deswandi, Tandulwadi, Baragaon Nandur and 
Kolhar. For each of the orchards studied details regarding 
income and expenditure for the two latest years were taken 
in full. In estimating income special attention was paid 
to information regarding the yields of plantations of various 
ages. For each orchard, information was also obtained regard­
ing the costs of planting and rearing up the orchard until it 
reached the stage of maturity. This information as also the 
information regarding yields, the average age of trees, etc. was 
further checked by reference to a large number of orchard 
owners, orchard contractors, traders, etc.. The presentation of 
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merely the added up data of the orchards specifically studied 
for a year or two would not give a sufficiently clear idea regard­
ing the economics of orange orchards in general or of the 
difference between well-irrigated and canal-irrigated orchards. 
Therefore. instead of presenting the data for all the orchards 
of various sizes and various stages of maturity together. we have 
reduced these data to typical standard figures relating to It 

hypothetical orchard covering an area of 2 acres. This area 
was chosen because it provided the minimum economic unit 
for a canal-irrigated as well as a well-irrigated orchard. It has 
been taken for granted that an orchard with this area will con­
tain an average of 350 trees in both cases. The figures set 
down below have been arrived at after a careful study of the 
data collected and information obtained. The figures do not 
obviously relate to any specific Case but are representative of 
actual a"erage conditions and arc. tberefore. useful for making 
the calculations needed in this enquiry. The level of prices at 
which expenditure on labour. material. etc. has been calculated 
and at which the income from sale of fruit bas been estimated 
are those relating chiefly to the years 1938-39 and 1939-1940. 
Tbe data are presented in a series of tables in each of w bich 
comparative figures are given for both canal and well irrigated 
orchards. Tbe first of these tables relates to initial investment. 
This is comparatively small and differs only in onc material par-

1. 

2. 

3, 

TABLE No. 15:-Investmellt required for the 
minimum economi<: unit of all Orange Orchrad. 

(Area-2 acres with 350 trees). 
, 

!Under Canall'Under Well 
I • ------"---- -- ---.--------

Rs. Rs. 
Farm Buildings 50 100' 

Bullocks 4 @ Rs. 50 per animal ... 200 

Miscellaneous 20 20 

Total 70 320 

" • (Inchidill, Bullock-shed.) 
1l 



ticular frolll canal-irrigated orchard to well-irrigated orchard. 
Foo: a well.i<r*ted orchard a livestock holding of 4 bullocks il; 
absolutely necessary. A canal-irrigated orchard on the other 
hand can do without oay permanent holding of livestock. It. 
irrigation Ita. no need of bullock labour and the initial opera­
tion of ploughing. harrowing, etc. can easily be got done by 
hired man and bullock labour. The stabling of tbe bullocks 
.nd the housing of the men in charge increases somewhat the 
cost of farm buildilljS on a well-irrieated orchard over that of tbe 
canal-irrijated orchard. Similarly the permanent tool equipment 
of the former has to be somewhat larger and more varied than of 
the latter. Table No. 16 gives the standard costs incurred in 
rearing a young orchard during the first six years and the income 
obtained from crops, chiefly lucerne. durin, the first four years 
togetlter with the Income of the first inswment of frlrit during 
the year. 

It will be observed that the main costs in the case of the 
canal irrigated orchard are, the costs of plants and of lucerne 
seed, th~ cost of manure, almost equally divided between 
farmyard manure and oileake and the cost incurred on bullock 
and human labour in the various cultivating operations The 
extent of bullock labour required is very little. Almost all of 
the human labour can be lIot performed by contract labour 
employed as the occasion for it arises. Miscellaneous costs 
are those in respect of fencing, repair of implements and 
building and kerosene and lanterns. The main difference made 
in the case of the well-irrigated orchard is the necessary 
maintenance of bullocks over all this period and also of human 
labour to tend the bullocks and to do the continuous operation 
of irrigating the plants. Under conditions of canal.irrigation the 
watering of plants is an operation concentrated within a small 
number of hours during a certain period of days. In a well. 
irrigated orchard this is a continuous process throughout 
almost all the days of the year. While in the former ca.se, 
therefore, casual contract labour can be employed at each time 
of watering, in the tatter it is necessary to maintain permanent 
farm servants for the purpose. The other important difference 
made by conditions of well-irrigation is the cost of maintenance 
of bullocks and the recurring expenditure on the matocials for 
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TABLE No. 16:--(;.,sl of ftJdriItg «.tOra. 
Ordtard .;,.,.;"g ~r$t I; years 

( Area-2 acres with 350 trees ). 

i 
I Under Under 

Items I Canal Well 

Rs_. ___ ~ 
I 

I. Labour ror :- I 
1 

( i ) Preparation for Planting I 36 30 
(ii) Planting 16 16 
(iii) Watering 162 1,300 
(iv) Interculture and Manuring 84 104 
(v) Weeding 82 71 
(vi) Earthing and Manuring 70 , 70 
(vii) Watering and Guarding 262 ! 174 

Total 712 
:--

1,825 

II. Land Revenue with L. F. Cess 17 17 

III. Water charges 265 

IV. Seeds and Plants 113 113 

V. Manure 935 276 

VI. Feed for 4 Bullocks ll,360 

VII. Mate'rials for Mats 205 

VIII. Miscellaneous 155 174 
I 

IX. Depreciation ~,-~ 
Total ' 2234 4.028 I . 

I 
Ded .. ct total ,;&Come from Otcba<dl 

during first 6 years (Table No. 17)1 1,940 1.730 

Net Cost 294 2,298 
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mot8 and tlte repairs to the mot Itructure. The water charge 
.which is an important item of cost in canal-irrigation does not, 
of course. find a place in the costs of a well-irrigated orchard. 
The manuring of canal orchards, as usual under canal-irriga­
tion, is much heavier than those of well-irrigated orchards. 
There is, therefore. a substantial difference in the expenditure 
on this item between the two types. It may be noted also that 
some difference is made to costs of watching. by the fact of the 
presence of farm servants in well-irrigated orchards. No 

TABLE No. 17 :-Income from an Orange 
Orchard during first 6 years 

( Area-2 acres with 350 trees) 

3rd Lucerne 
" 

4th Lucerne seed at 1 lb. 
per rupee 

5th Nil 

6th Oranges Rs. 20. per 
I 1100 fruits 

Farm Yard Manure 

Total In~ome Rs. I 

Under Canal Under Well 

!-~s. IRs,. 
70.000 I 350 

1,40,000 I 700 

70,000 • 350 60.000 300 

I 

160· 160 
I 

150 

, 
12,600 ~ 

(No. of, 
fruit) ; 

230 i 9,420 

1_"'_1 
1,940 1 

I 

(No. of 
Fruit) 

150 

170 

60 

1.730 

permanent farm servants are usually employed in canal-irrigated 
orchards and the costs of watching are. therefore. heavier in 
them. The income from lucerne is generally a little higher 
under conditions of canal irrigation because of the heavier 

i. MOl' IAothor back.t .IOCI in lUIlAf water from lb • ...u. 
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III. 
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V. 

VI. 

VII. 

VIII. 

IX. 
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TABLE No. 18:-Cost of maintenance of mature 
Orange Orchard (7th year onwards) 

(Area-2 acres with 350 trees) 

Items 
Under I Under 
Canal, Well 

Rs, I Rs. 

Labour for :- I 
( i ) Earthing and Manuring 35 35 

(ii) Interculturing 21 28 

(iii) Weeding 22 22 

(iv) Watering 27 240 

( v) Watching and Guarding 178 90 
-------

Total Labour 283 415 

Land Revenue with L. F. Cess 3 3 

Water charges with L. F. Cess 48 

Manure 270 78 

Feeding 4 Bullocks 240 

Material for Mots 36 

Repairs 3 12 

Miscellaneous 35 27 

Depreciation 6 10 

Total Expenditure i 648 I 821 
I 

Total Income I 
1.600 1,700 _[ 

Profit 1,052 I 779 



watering. It will be seen that little investment of capital B 

required for rearing up an orchard under a canal. Under well 
irrigation, this investment is, however, substantial. No allow­
ance has been made in either case for any interest charged. 
simple or cumulative. The calculated costs, especiall,y undez 
conditions of well-irrigation, give a slightly exaggerated 
estimate because they are divorced from considerations of a 
combination of the orchard business with other types of farm­
ing. A well-irrigated orchard is invariably so combined. 

Table No. 18 gives data regarding annual standard costo of 
the maintenance "f a mature orange orchard from the 7th year 
onward. The main features of costs as well as the main differ­
ences between the two types are the same as those noticed in the 
case of rearing a young orchard. The income figures are calcu­
lated from considerable data regarding the yield of plantation. 
of various ages under canal-irrigation and under well-irrigation. 
It i. generally agreed that a higher yield is defillitely obtained 
from trees watered by canals. As a result, the annual income 
frerm a matltre orchard is substantially higher from a canal 
orchard than a well orchard. Our enquiries failed to yield 
any indication of a material difference between the term of life 
of the two types of orchards. For both, this was usually put 
at between 35 and 40 years. Attention may, however, be drawn 
in this connection to an important consideration. It was 
reported tbat land under canal-irrigation tended to be spoiled 
and to be rendered unfit for further cultivation towards the 
end! of the life of the orchard. Some allowance must, therefore, 
be made for costs that would have to be incurred in bringing 
it back to its original condition. It was lrot possible to obtain 
an,y definite idea regarding these costs. 

The tables presenting the estimates of costs have been so 
arranged as to indicate the distribution of the fartn produce 
between social income and expenses. The investment income 
of the farmer cannot in this case be easily calculated as it has 
to be averaged over the entire series of years. Its broad size 
is indicated, however, by the difference between the annual 
income and expenditure of a fully mature orchard. While the 
well-irrigated orchards created a demand for both permanent 
lind casual labour tbe demand of the canal-irrigated orchard is 



for the latllilr alone:' In the case of the well.itriiatAld orchard 
a dubstantial portion of permanent labour is likely to be suppli­
ed, in most cases, by family labour, The main outlays are those 
in respect of manure in case of a canal orchard and bullock 
feed and manure in connection with a well orchard. The 
bu!lock feed In the latter case is also likely to be ordinarily the 
produce of farm. Other outlays are those in respect of 
fencing, kerosene, a small annual demand for plants and the 
repaiis to tools and building. 

Sugar Factory Plantations :-In 1939-40 there were in 
all three sugar factories operating in the area irrigated by the 
Godavari and Pravara Canals. Of these one, the Godavari 
Sugar Factory, had just begun to operate and manufactured 
sugar for the first time in 1939-40. 'We have obtained from all 
these three factories relevant information regarding their 
agricultural and industrial'operations for the two years 1938-39 
and 1939-40. The information for tbe agricultural.ide which 
;, treated in this section bas been put for all the three 
factories together and set out in Table No, 19. It has been set 
out in a form as closely comparable as possible with the results 
as presented for the individual farming business, The figures 
for 1939-40 for one factory could be obtained only as rough 
approximations. The totals for the three factories for that 
year have, therefore, been shown in approximate round 
numbers. 

The area operated is for the most part not owned by the 
companies but is leased from other holders on long leases. 
Most companies have, in recent years, been increasing the total 
area of their leased lands. There was, it will be noticed, con­
siderable increase in the area operated between the years, B38-
1939 and 1939.40. This increase was, however, not fully 
ralected in the area cultivated, because the erea newly leased 
could not all be put under cultivation immediately and had to 
be kept fallow for most of the year 1939-40. This accounts 
for the increase in the fallow area in tbat year. The area of 
.. stet-logged land appears to be unduly 10 w .. This is because 
one of the three factories had started planting operations very 
recently and there had not been time enough for the effects of 
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TABLE No. 19:-Data Regarding Sugar F_y 
Plantations 

(as supplied by the Factory Companies) 

Items 1939-40 1938-39 

Investment: 
( i) Real Estate Us. 21.66.991 19.69.383 
(ii) Livestock 1.63,000 1,.53;040 
(iii) Agricultural Machinery and 

Implements 8,78.000 8.72.380 --- -----
Total 32.07.991 29.94,803 

Area operated: 
(i ) Cultivated Acres 10.904 8.76.5 
(ii) i-'asture. Fallow a.nd Waste .. 14,006 10,810 
(iii) U ndec Roads, Buildings, etc. .. 1,897 1.847 
(iv) Water logged 1.000 1.000 ----

Total Acres 27,807 22.<422 
Distribution of Cultinted area: 
~ i ) Sugarcane Acres 10,120 7.953 
ji) Other crops .. 765 854 

Total .. 10,885 8.807 
Crop Receipts : 
( i) Sugarca.ne crushed TODS 3,11,000 2,48.602 

Livestock Receipts I{s. 9,800 9.100 

Expen:ses: 
( i) Land Revenue (Consolidated) I:~. , 500 453 
(ii) Itent 1,85,100 1.69.499 
(iii) Water cbarges 5.40.000 4,39.428 
(iv) L. B. Cess on water charges " I 28500 20,840 
(v) Fodder and Coneentrates 61,000 48.400 

{vi} Manure: 
(no) Farm-Yard Manure 2,73.500 2,6l,060 
(b) Chemical Fertilizers 6,14,500 4.20,741 
(c) OHcake 4,02.000 1,74,000 

( Total Ma.ure ) (12.90,000 ) (8.56.801 ) 

(vii) Labour: 
(a) Supervioory. Mechanical and 

Clerical 1,27,000 1,19,040 
(b) Other 11.62,000 7.96,150 

(Total Labour) .. (12.89,000) (9.1S,190) 

(viii) SUDdry Materials .. 2.3,000 I 24.13-' 
(il) Modical aid etc. -=~I 24,603 

Total ExpeD ... .. I 14.44,100 • 24.9,,349 

I 
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intensive watering to be visible. Another factory claimed 
titat on account of considerable initial expenditure on drainage 
works it had lost almost no area due to water logging. The 
water-logged area thus relates only to one factory. We had 
enquired of the estate managers of all the factories whether 
any old waste land had been brought under the plough for the 
first time by irrigation. In each case no such accession to the 
cultivated area on account of irrigation was reported. The 
distribution of cultivated area shows that almost all the 
cultivated area is under sugarcane. Complete details were not 
available for the distribution of the acreage under crops other 
than sugarcane. Most of this acreage was. however, under 
jowar, wheat and pulses. Very little of it was under lucerne 
and only one factory for one year reported the planting of a 
small area for green manure. In the main, estate 
managers do not consider it worth their while to put land 
under crops other than sugarcane; so that the proportion of 
fallow on factory plantations is very much greater than that 
under ordinary farming conditions. The area under sugarcane 
represents the area on which sugarcane was a standing crop for 
either a whole or a part of the year; it thus includes the area 
under sugarcane crushed during the year as well as the area 
planted newly with sugarcane. The investment in the develop­
ment of sugarcane plantations is seen to be very considera. 
ble. Only a negligible fraction of thi; is due to the cost 
of land purchased. The bulk of the investment on real 
estate is on account of the trolley lines laid down by two 
companies and the farm buildings, including residential 
quarters for the estate staff, erected by them. One sugar 
factory has also a railway siding on which the total invest. 
ment exceeds Rs, 1 lakh. An elaborate drainage scheme 
was undertaken and completed by one factory only in the 
earlier years. The cost of this is put at a little over Rs. 2i 
lakhs. The cost of clearing and levelling land is reported 
to have been negligible except in the case of one factory. 
The cost of roads is an important item. Other costs are those 
of wells, fences and embankments. The investment in agri. 
cultural machinery and implements is naturally very consider. 
able in all the factory plantations. Almost all this investment 
is in agricultural machinery worked by non-animal pow«. 

12 



The investment on implements worked by bullock power 
OllDOunts only to few thousand rupees. Conseq uently, tl¥ 
investment of factory plantations on livestock is comparatively 
small. One factory holds no dairy cattle at all, but the other 
two together hold about 400 head of cattle (including 
calves) for the requirements of their staff. Barring a 
small number of horses the atller livestock holding is all of a 
varying quantity of working bullocks. The total of these in 
all the three factories together was less than 600. 

On the receipts side almost the only item is the value of 
. ugarcane produced. The value of the produce of other crops 
has not been indicated as detailed figures were not available. 
Further the bulk of this produce is in the form oHodder which 
is fed to the cattle on the farm. In the case of the factory 
plantations we could not obtain the detailed figures of the 
produce of the farm utilised in the farm business itself; hence 
details have been given only of outside purchase and of receipts 
by sales made outside. From this point of view also the 
receipts from other crops become negligible in value. The 
receipts from livestock indicate the value of milk sold, mostly 
to members of stall, from the dairy cattle maintained. For the 
reasons stated above no account is taken of the value of 
manure produced on farm .. 

. The expenditure side shows very little charge on account 
of land revenue, most of the land being rented. The rent 
charge is on the other hand considerable and works out rough­
ly at the rate of Rs. 7.(J6 per acre. . The water charge and the 
Local Board cess on it constitute the main contributions made 
by tbe plantations to governmental revenues. The expendi­
ture on the purchase of fodder and concentrates is comparative­
ly small because of the restricted use of bullock power in the 
main agricultural operations. Manure i. e. fertilizers and oil­
cake, is the most important item on the side of expenses. 
The larger part of this expenditure is on pure base of oilcake. 
Tbe complete details regarding the distribution of this expendi­
ture between the two items were available only for 1939-40 
and sbowed that expenditure on ailcake constituted from 70 to 

.75 p. c. of tbe total expenditu'e on manure. Expenditure on 
labour has been shown under tw",bralld heads. (1) .upetvisory, 



me<!hanical and clerical, and (2) other. The latter' is chiefly 
composed of skilled and unskilled labour of various sorts used 
in the agricultural operations. The total labour force, 
permanent and temporary, employed by all the three factories 
on the plantation side may be put at about 7,500. The labour 
charges are naturally very considerable. Table No. 20 giving 
figures relating to one factory shows how they were distributed 
between permanent farm labour and casual labour employed 
on temporary basis during the season. 

The supervisory, etc. labour was, of course, engaged on a 
long term basis The expenditure incurred on medical aid and 
other welfare services in connection with labour are to be 
reckoned also as a supplementary charge incurred in labour 
employment. The last item shown is that of expenditure on 
the purchase of sundry materials. 

In comparing these figures with those of the business of 
the individual farmer certain rese\oations must be borne in mind. 
In the first instance the factory plantation business is heavily 
capitalised. The item of interest charge on this capital must 
figure largely in the accounts. This, however, could not be 
taken into consideration in our calculations as it formed part 
of the larger business of the company. The charge on the 
depreciation of the machinery is also considerable and only a 
general calculation of it has been shown in our figures. Again 
some part of the investment shown in the agricultural business 
is also used in the factory business. This applies especially 
to the investment in roads, trolleys, etc. We have made no 
allowance for this, but have also made no allowance for any 
share of the overhead expenditure of the business to be borne 
proportionately by the agricultural side. Again expenditure 
on certain materials which were used both on the factory as 
well as on the plantation side. suC'tt as kerosene, petrol. etc. 
could not be split up and could not, therefore, be included in 
the expenditure shown on the plantation side. These defects in 
the data make it impossible to stnke a balance of income and 
expenditure of the plantation SIde comparable to that of the 
individual farm. For our purpose, however, this is not a great 
handicap; for. this affects our ability to assess only the residual 
income. The residual income accrues to the business as a 



TABLE No. 20 :-Distribution of Labour in 
one Factory Plantation . 

'. 

, '1,' Labourers 

Type of Work I Tot~~-I-}.1~~--:w~~en 
I .children ------------.-------. I 

I, Permanent Labour No. No. No. 

Ca) For 12 months 

( i ) Irrigators, Bullock-dri-
vers, wadi workers etc.) 
on daily wages. 800 800 

( ii) Diggers etc on Piece I 

work basis. \ 1,000 
(iii) Weeding, Manuring etc. 

on Piece work basis. ! 1.200 +' ___ I 

1,000 

Total \1 3,000 1,800 

Cb) For 7 months only, 
(October to May). 

11501150/ (i) Cane.cutters 
( H) Cart men 

I 250
100 

11-251000 i Total 

II. Casual Labour on Piece-work 
hasis at Harvesting season 

( i ) Cane-cutters 
( ii) Bundl ers 
(Hi) Carters 
(iv) Supervisory s,aff 

( v) Contractors for Canc­
cutting 

I 
200 
50 

250 
50 

200 
50 

250 
50 

100 100 
I 

1.200 

1,200 

(vi) Stripping cane 600 , 600 
----)-----

1,250 I 650 600 
-I I 

4,500 'I 2.700 I 1.800 

Total 

Total Permanent+Casual 



whole. whether it is earned on the plantatisn or on the factory 
side and it ultimately passes into the hands of the owners i. e. 
shareholders of the company. The effect of this residual 
income is. therefore. so scattered and is operative in such 
distant places that no idea of it can be obtained or presented. 
We are, therefore. more directly concerned with shares of the 
produce otherthan that passing to the owners of the company. 
In this respect our information is fairly complete. It shows 
certain striking variations from the effects of the operations of 
the individual farm. The rent charge may safely be taken to 
accrue to original landowners who might mostly continue te 
reside in the tract. It would have secondary effects similar to 
those of the rental incomes of farms. As regards the water 
charges and the Local Board cess also nothing need be added to 
what has been previously said in this behalf. The expenditure 
on fodder and concentrates shows how the great diminution in 
the maintenance of livestock affects this item. Even the 
amount of expenditure actually incurred is due chiefly to 
the non-cultivation of grain or fodder crops by the factories 
For example. one of the factories which feeds its livestock 
mainly on the tops of sugarcane plants spends a very small sum 
annually on the purchase of fodder and concenerates. Th e 
expenditure on manure is very large and does not in any 
essentials differ from the type of expenditure incurred by the 
individual farmer. In case of labour. however. the direction of 
expenditure is in some respects entirely new. Almost all the 
employment of the supervisory, technical and clerical staff is 
due to farming being conducted on a plantation basis. The 
expenditure on other labour has effects which do not material­
ly differ from the effects of the employment of annual seasonal 
and casual labour by the individual farmer. The type of labour 
employed is also similar to that employed by the individual 
farmer and hails from the same tract. Its condition of employ­
ment and wages. however, differ in some material respects from 
the conditions of ordinary agricultural labour. On the capital 
side of expenditure while the demand for livestock by planta­
tions is very low, factory expenditure on the purchase and 
repair of machinery and implements is considerable. Further 
the type of machinery and lmplements fnr which the operation 
of the factory plantation creates demand is also very different 



94 

from the implements demanded by the average farmer. The 
maintenance of roads, buildings. trolley lines. etc. also makes for 
an annual expenditure of a type not incurred by the individual 
farmer. The special labour charges on this account are in­
cluded in the wages of the supervisory, etc. staff shown, but 
the charges on the purchase of materials and the replacement 
of equipment are not included in our figures. These have the 
effect of creating a demand for materials required chiefly in the 
constructional and transport industries. 

An important consideration in the case of the sugar planta­
tions is the effect of the original capital outlay. The layout of 
the land and its pre-existing state of cultivation made it un­
necessary for the factories to undertake any considerable initial 
expenditure for clearing the land or otherwise making it fit for 
cultivation. In one factory, however, an extensive and costly 
drainage scheme was undertaken and in all of them consider­
able outlay was made on the building of roads, trolley lines, 
sheds, quarters and in one factory on a railway siding. This 
considerable capital outlay created demand for materials and 
labour during the time that it was being made. The effects 
of this demand were, no doubt, confined to the short period of 
early development. Even so, they cannot be neglected from a 
general estimate of the total effects of the system of irrigation • 

. Each time large new areas are added to the facturies and 
specially when new factory plantations are created a consider­
able expenditure on capital account is incurred, and this has 
large effects for the time being both inside and outside 
the tract. While we note this fact, we have made no 
attempts at estimating either their total size or their 
directions. 

Total Direct EEfecb, 

The data given in the three sections above represent the 
results of our investigations. In one respect, that of the work­
ing of sugar factory plantations, the data are exhaustive. i. e., 
they cover the whole field of enquiry. In the other two 
respects, i. e .. ordinary irrigated farms and orange orchards, they 
represent results of sample enquiries. It is now necessary to 
calculate with the help of these the total direct effects, during 
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a given period, of the operation of the Godavari and Pravara 
canal systems. 

The Godavari and Pravara canal systems Irrigate lands in 
various talukas of the districts of Nasik and Ahmednagar. The 
Godavari canal system comprises a storage reservoir viz. Lake 
Beale on the Darna river, a pick-up-weir at Nandurmadhame_ 
shwar and two canals, the Godavari right and left bank canals. 
The Pravara system comprises a storage reservoir called Lake 
Arthur Hill, a pick-up-weir at Ozar and two canals, the 
Pravara right and left bank canals. Lake Beale irrigates lands 
chiefly in the Sinnar taluka of the Nasik district. The pick­
up-weir at Nandurmadhameshwar is situated in the Niphad 
taluka of the same district; no area is. however, irrigated by 
the Godavari system in the N iphad taluka. The Godavari left 
bank canal irrigates some lands in the Yeola taluka of the Nasik 
district and the right bank canal those in the Sinnar taluka of 
the Nasik district. The bl,llk of lands irrigated by tbis system, 
bowever. lie in tbe Kopargaon taluka of Ahmednagar district. 
The most westward area irrigated by the Pravara canals is in the 
Sangamner taluka of Ahmednagar district. The irrigated 
area in this taluka is, however, small and the bulk of tbe 
irrigated lands lie in the Rahuri taluka and in the Kopargaon 
and Nevasa talukas in the same district. 

Value of Produce with IrrigatiOn :-In order to arrive 
at the total direct effect the first set of statistics necessary 
are the figure of the total area irrigated by the canals 
and its distribution under the different crops. There are 
two sources of this information. In the first instance, this 
information can be obtained directly from tbe irrigation 
authorities. It can also be collected from the land revenue 
records. The irrigation authorities are able to supply figures 
regarding the total irrigated acreage anj also regarding the 
dis~ribution of the various crops under any particular system 
of canals. In the land records the information is available by 
villages or by talukas and is classified according as the land is 
irrigated by first class or second class canals or wells, etc. AD 
important defect in the statistics of the total area as given by 
~he irrigation authorities is that it includes a large area which 
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TABLE No. 21 :-Classification by Crops of Area under 

Gudavari and PrQl'ara Canals (Acres) 

Crops 1939-40 1938-39 

Vegetables 114 206 
Fruit and other trees 3.061 2.064 
Sugarcane 25,359 30.996 
Wheat 3,131 1,815 
Rice 28 7 
Maize SO 149 
Jowar 8,655 2,792 
Bajri 3,305 2,045 
Gram and U did 3,401 2,699 
Tur 14 6 
Peas 131 23 
Groundnut 1,725 2,822 
Miscellaneous 60 2 
Fodder 2,676 1,374 
Lucerne 2,260 1,943 
Cotton 1,202 2,867 
Tag 1,590 1,136 
Tobacco 2 2 
Oil seeds 7 4 
Chillies, Onions, Garlic, Turmeric 1,341 2,692 

and Methi 
Miscellaneous Area' 36,915 12,978 

------
95,027 68,622 

• Area assessed but not irrigated, area insufficiently irrigated and area 
irriga.ted llDder penalty etc. 

TABLE No. 22:-Area under Fruit Trees (Acres) 

Taluka ! 1939-40 11938-39 1936-37 11934-35 

Kopargaon 
Rahuri 
Sangamner 
Neva.a 
Yeola 
Sinnar 

1,741 i 1,211 877\ 715 
3,167 1 2,971 2,279 2,108 

905

1 

897 I ... I .. 13 
373 393 347 297 
148 ISO 2031 204 
208 I 207 210 i 156 

·--1--------1----
6,542 I 5,819 I 3,916 I 3,793 



is not sufficiently irrigated or is assessed for water charges but 
not irrigated or assessed under penalty. In particular years 
the total of such area can be very large. For example. for the 
year 1939-40 the total of the area under these three heads 
amounted to nearly 12.000 acres. The difficulties in using the 
land records figures are that. on the one hand. the classification 
as between the various irrigated crops is not sufficiently 
detailed. and that on the other. in particular talukas where 
two first class canals may be irrigating lands no means can be 
found of isolating figures relating to a particular canal. In 
these circumstances we decided to adopt the Irrigation Depart­
ment figures excluding. however. the classes of land insufficiently 
irrigated. etc. It appears from a cross-check of the totals obtain­
able from the land record figures that these also do not record 
as irrigated, the areas assessed under penalty or imufficiently 
irrigated and assessed but not irrigated which are counted in 
the total of lands irrigated in the published irrigation reports. 
Table No. 21 shows the total of irrigated acros under parti­
cular crops dunng the years 193~39 and 1939-40; it represents 
figures of the acreage irrigated by first class canals for the six 
talukas in which these canals operate. 

The rotal irrigated area as well as the area under particular 
crops varies considerably from year to year. Any calculation 
of total effect must. theNfore. hold valid only for particular 
periods. Instead of working on the particular figures of either 
19~39 or 1939-40 we have taken as the basis of our caleula­
tions an average of the figures of these two years reduced to 
round numbers. The table of final calculations. Table No. 23. 
shows the average assumed by us under particular crops. 

The total effect attributable to the irrigation system can be 
calculated by estimating the w lue of the gross produce grown 
under irrigation and deducting from it the value of the gross 
produce that would have been yielded by the same lands in the 
abse",e of irrigation. Having 'determined the average figures 
of the totall.nd irrigated and its distribution under particular 
crops for a particular period we have next to calculate the 
total yield of these lands and the value of the yield. In 
calculating the yield for the various crops we have in the main 
relied upon the figures of yield indicated by the results of our 

13 
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survey. In the case of sugarcane this yield has to be calculated 
in terms of gul. For both the years 1938-39 and 1939-40, • the 
average yield of gul per acre of crushed sugarcane amounted to 
37 pal/as and this is the yield that we have assumed in our 
calculations. In the case of sugarcane acreage an allowance has 
to be made for acreage under the crop in the factory planta­
tions. We have allowed for an average area of 9.000 acres under 
this head. . It has been calculated that sugarcane grown on 
haif tbe remaining area under sugarcane is crushed every 
year. Tbe sugarcane crop of different varieties occupies the 
field for about J5 to 18 montbs. All types of sugarcane areas 
are, therefore, entered as irrigated in two consecutive years. 
Wben thes. areas are shrinking or expanding as new planta­
tions increase or decrease tbe crushed area may be soroew bat 
less or greater than balf during particular years. For average 
calculations. however. it may safely be taken as half of the 
total area. IU 

The value of the sugarcane raised and crushed by. the 
factories has been put at Rs. 15 per ton. This is a fair figure 
in view both of the factory expenditure on the raising of sugar­
cane and the average current orice of gul. 

_.- ---.- ------------
9, The reasons for including gul production in direct effects as also 

some objections to doing so are indicated in the section on gut manufacture. 

10. It may parenthetically be noted that the figures of the total produc­
tiOD 01 gul yielded by our calculations amount to a little over 3·5 lakhs of 
pall-as a.nd ta.king palla as equivalent to 3 maunds tbis gives a figure of 10·,5 
lakhs of maunds. This figure may be compared with the total average of 
exports by rait of gul from the stations in the irrigated tract which rea.ches 
an average annual figure of 7·23 lakhs maunds for the period, 1937-38 and 
1939-40. In comparing the two :;ets of figures allowances have to be made 
00 the one band for gul produced on well irriga.ted lands in the tract which 
bas to be added to our calculations and on the other far gut produced in sllch 
areas as Sinnar which Call not reacb the ,stations in the irrigated tract. The 
two may be held ta cancel each otber. The main difference remainrng is 
that owing to the transport by motor. As shown el~ewhere, this ta.kes up 
froro 20 to 30 per cent. of the produce in the Kopargaon-Belapur area and a 
much larger percentage in the Rahuri area. In the light of these considera· 
tions our calculations of the average anDu~l gut production of the area seem 
to be a lood approximation. 



The area under fruit trees has to be distributed between 
mature and immature orchards. When the area under fruit 
trees is stabilised the average area under immature orchards 
would be about a fifth or a sixth of the total orchard 
area. However, the area under fruit has been growing rapidly 
in recent years. A reference to Table No. e2 will show how 
the area under fruit trees in both the Rahuri and Kopargoan 
talukas, especially the latter, has grown after 1934-35. 

The proportion of immature orchards was thus very high 
during the period to which our calculations refer. In view of 
the known data we have put the area under immature orchards 
at about 40 p. c. of the total orchard area. The calculations of 
the value of the produce of both immature and mature orchards 
are based on data presented in tbe tables regarding the working 
of these orchards. It will be noticed that we assume the entire 
area under fruit trees to be under oranges. This is an 
assumption that is for all practical purposes valid for the tract 
for the period under consideration. 

Lucerne is harvested in periodical cuttings which are 
mostly fed to farm cattle. The production and its value are, 
therefore, difficult of evaluation. During the course of the 
survey elaborate enquiries were made from the growers of 
lucerne in the surveyed villages and estimates were obtained 
regarding the total yield during a year and its current market'"' 
value. The estimates obtained through these were used in the 
survey schedules and the average figure of per acre income 
yielded by the survey results has been used in the calulations of 
the value of the gross produce of lucerne. The land under 
fodder crops has been treated as land under Jl£ilva and the 
average per acre income of this crop on survey farms has been 
used for calculating tbe total income from fodder lands. The 
yields of wheat, jowar and bajri are those indicated by the 
wo,king of the average sample fdrmcr and the prices, as in all 
other cases, are the average wholesale prices that obtained 
during the period in the tract. It is difficult to make these 
calculations in regard to groundnut because of its many 
varieties and their differing yields and prices. The way out 
of these difficulties was to-arrive at an approximation at a 
rough average of yields and prices of the important varieties. 
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TABLE No. 23-Estimalea value of Gr03S 

Produce after Canal Irrigation. 
( 1 maund = 64 Standard Seers of &0 tal.alil except in c.ase of Groundnut 

where it is of 40 seers, 1 palla = 120 standard seers, ) 

Crop 
Value of 

i Area t Produce Total Rate Total ! Acres I per acre. Produoe I Produce 
I I Rs. 

-------,..-----c' -- -----f---~--------,--='-

Canol-irrigated 

1. Individual 
Farmer 
Sugarcane 9,500" 37 Pallas 3,51.500 @ Rlil. 17 per Palla 59,75,500 

Pallas 
2. Factory Plan-

tation Sugar-
oaDe 9.000 42.00.000 I 2.80.000 .. R!:I. 15 per ton 

3. Fruit Trees: 

(i 1 Mature 1.500 

(ii) Immature 1,000 

4. Lucerne 2,100 

5. Jowar Grain! 5,700 

Fodder 

5. Wbeat 2.500 

7. Fodder 2.000 

S. Groundnut I 2,300 

t. Bajri Grain 2,700 

10. .. FoddeT I 

1 S Maunds 

\ 7. 

20 .. 
6 

5 11. Gram I 3.000 

12. Cotton I 2.000 3 Pallas 

1~. 0010D. 1.200 [ 

1"JlilOeiillneou811_~~ 
Total 53,4oot I 

, I 

I Toos 

45.600 
Md •. 

18.750· 
Mds. 

46.000 
Mds. 
16.200 
Md •• 

.. Rs. 850 per acre 

R •. I60 .. .. 
.. Rs.312 .. 
.. Rs. 3 per Md. 

.. Rs, 16 per acre 

.. R •. 4·5 per Md . 

.t Rs. SO per aore 

Rs. 3 per Md. 

" Rs. 4 per Md. 

.. Rs. 7 pt'r acre 

15.000 .. Rs. 4 per "rd. 
Md •. 

6,000 " Rs. 20 per Palla. 
Palla! I 

I
.... R8. 50 per acre 

Rs. 50 per aore 

I 

12.75.000 

1.60.000 

6.55.200 

1.36.800 

91,200 

84.375 

160.000 

1.38.000 

64,800 

18.900 

60.000 

1.20.000 

60.000 

20.000 

1.32.U,175 

t 10.000 aorag have been oalculat.ed to be UDder additional fallow and 
16,000 acreg u wllterlogged reduoing the total cultivated area of 80,000 aorea 
to 53,(00 aorel . 

• Crushed area only. 
~ Includtll $,500 aertll, t.bl IIt·anding suaarclI.ne crop area. 
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Grani was treated more or less in the Same manner as wheat. 
jowar. etc. For cotton the data yielded by the survey sample 
was thought to be too small. The yields have. therefore. been 
based on the results of supplementary enquiries over a larger 
area in the tract. The value of the produce of tag has not 
been computed because it is used as green manure and cannot 
be separately treated as income. This is the way in which it 
has also been treated in the survey results. While the costs 
of its production are entered. no income is calculated on its 
account. On the other hand, its value is also not added to the 
expenditure on manure. With regard to the group of garden 
crops such as onions, methi. chilli. etc. the data available in the 
survey related chiefly to onions in irrigated group I 1 and to 
methi in the other irrigated groups. A rough average of the 
per acre income indicated by these results has been used in 
calculating the total income of this group. The small acreage 
under other miscellaneous crops has all been lumped together 
and given an average income of Rs. 50 per acre. The total of 
the various items calculated in the' manner set out above gives 
a value of gross produce of about Rs, 136 lakhs, This is as careful 
an estimate of the total gross produce of crops under irrigation 
as could be made in the circumstances. 

Value of Produce without Irrigation: The task of prepar­
ing an estimate of the value of the gross production from 
the same tract in the absence of irrigation is, of course. 
much more difficult, Lack of data makes it necessary 
to make in this regard a number of assumptions not fully' 
supported by evidence. However, the comparatively uniform 
result of values of yields makes the total margin of error 
arising from possible mistakes not potentially large. In making 
these calculations an initial estimate has to be made regarding 
the total acreage under crops, There is no evidence of any 
substantial acreage having been put under the plough subse­
quent to canal construction. On the other hand. there are 
two ditections in which considerable areas which were 
cultivable and cultivated as dry areas are no longer so used. 
Very large areas have become useless owing to waterlogging 
since the beginning of intensive irrigation. These areas are 
separately shown a, such in the land records and Table No, 24 
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TABLE No. 24:-Total Cultivated Area, Area under Canal and 
, 
, I 

I Raburi SaDgamner KopargaoD 

11939-40 \1938-39 i 1939-40 1938-39 1939-4011938-39 
I I 

A Total Area un~er 12.56.797 ! ,.64,0281 
I 

1,99.929 2.03,673 2,54,20212,73,120 
Crop I i 

4,6841 9.131 Double Cropped I 6.857 I 8.927 I 4.930 4,530 
1 . ! 

Net Area under 1 2,49.940 2.55,101 1.94,999 1.99,143 2,49,518 2.63,989 
Crop 

B U oder Canal: 

I (1) Total 32.668 1 53.651 20,067 14,787 2.755 2.528 
Cropped I 

(2) Double Crop-I 4.869 3.932 831 995 482 320 
ped 

(3) Net Total 27.769 49,719 19,236 13.792 2,273 2,208 

C Under Well: 

(1) Total Crop- 6.062 1 4.013 10.846 8.220 7,878 8.428 
ped , I 

(2) Double Crop- 1 809 718 768 765 1,537 1.311 
ped I 

(3) Net Total 5.253 3.295 10.078 7.455 6,341 7.117 

D Cultivable fallowi 
due to:-

(1) Rotation 4.856 2,078 Not 14,916 739 
. available 

(2) \Vaste : 10 ! 88 
(3) Uncultivated I 2.669 

owing to po- , 
\"erty of the 
cultivator 

(4) Uader build· 476 2,544 
" 649 ! 221 

ings 
(5) Untimely 10.158 

rains 
(6) Miscel· 3.042 2,592 15.382 277 185 

laneous 
(7) Negligence 24.168 1 19::m I 32.778 27.276 
(8) Disputes I 5,909 
{9} Vnder trees ! 

314

1 

(lO) Under wells 134 I 208 101 
(11) Water- 10.331 ! 12.586 6.295 615 

logged 
I 

Total fallow 43.007 I 39,353 I 37.556 47.558 33,458 , 

I 

Note:- Cultivable fallow was oil under the following heads; Grassland 
UDder Nalas, Footpaths, Hardland and S&line lands, 
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under Well and Classification of Cultivable Fallow (/n Acres). 

Nevasa Yeola SinDar Total 

1939-40 I 1938-39 1939-40 I 1938-39 .1939-40 I '938-39 1939-'011938-39 
... 

2,18,461 I 2,16,974'1 ;32'3:s12'5"I~~4~~'213i 15,10,210 3 ,01,426 2,98,263 

3,731 2,783 1l.H5 10,152 I 6,543 8,9021 38,190 i 44,425 
, ,I 

2,97,695 2,95,480 2,07,016 2,06.822 ) 2,25,855! 2,45,250 114,25.0~3114.65'785 

. : I ' 
I i ' . I 

! i I 

3,506 1,998 820 Not 7.505 • 6.680 j 67.291 I 79.64' 

223 
available! I 

906 I 8,565 I 6,196 43 161 1,999 
I 

3,283 1,955 659 5,506 , 5,77' 58,726 73,418 

1 

7,979 6,265 4.799) 7,3291 6,436 44,893 33.362 
, 

1,018 708 716

1 

1.275 i 1,433 6,123 ! 4,935 
, 

6,961 5,557 4,083 6,054

1 

5,003 38,770 I 28.427 
I 

I 
315 40 7,079 • 6,294 12,989 1 23,328 

I 98 ... 
6,-101 21' 323

1 
9,284 323 

'''
697

1 
110 1081 92 93 899 3,394 

I 18,411 10 28,569 701 
, 

258 104 I 188 259 3,765 18,522 
, 

26,200 34,469 1,012 1,167 i 57 40 84.215 82.281 
101 I 101 5,909 

22 . .0. 
129 I. 

22 
125 60: 60 420 711 

1,279 1,608 ' 17 I 18 12,242 20,507 

i , 
I 

34,239 25,716 1 

, 
36,900 1,964 2,026 I 6.515 ,1,52,484, 1,55.808 

Gnuina. Grass, Cactus, etc .• Uader Roads, Uneven lands, Under mines. 
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gives details of the progress of waterlogging in the six 
talukas during the period. All the area now waterlogged 
must be treated for purposes of the calculation of the 
dry area income as cultivated." Secondly, the sugar fac­
tories let almost all land under their control other 
than th~t under sugarcane lie fallow. This means that 
a large acreage which would under ordinary circumstances 
have been cultivated was not put under any crops during 
1938-40. In the light of the figures of the fallow, etc. areas for 
the two years given in the tables relating to the working of the 
sugar factory plantatiuns the area lost to cultivation on this 
account may be put in the neighbourhood of 10,000 acres. 
Making an allowance for both these factors we have to make 
calculations of produce regarding a dry cultivated area of 
approximately 80,000 acres as against 53,400 under existing 
conditions. til 

After the determination of the total acreage, the next 
Question is the hypothetical distribution of this acreage under 
the different crops. One way of treating this problem would 
be to take the distribution in the period prior to the construc­
tion of canals as indicating the pattern that might have persist­
ed today. This, however, would not be satisfactory, as it would 
leave out of account important trends that have since been 
evident, as for example, that towards the increase in the areas 
under groundnut and cotton. In the table prepared by us the old 
dominance of wheat which was ever a feature of the economy 
of this tract has been retained but room has also been made for 
a hypothetical increase in the acreage in groundnut and cotton. 
Reference to Table No. 25 will show that the values of per 
acre yields of the different crops, worked out in the conditions 
postulated by us, are very similar and no material difference to 

11. We foUow the Land Revenue Department statistics in tbese calcula­
tions. No salt-affected lands are s~own in these statistics for recent years. 
The Report oj the Irrigation Enquiry Committee (1938), however, puts tbem 
at a high figure. (Statement No.8) On that basis the allowance would have 
to be greater than the ooe actually made by us. 

12. Another addition to this acreage that should be made is in respltet of 
land lost to culti\'atioo by being submerged because of the cOQstrUCtloD of 

~be reservoir. Tbil acreage was, however, not significantly large. 
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T ABLE No. 25-Estimated ,'alue of GraS! Produce under 
Dry and Well-Irrigated or purely Dry conditions, 

(1 mauDd = 64 shndard seers of 80 tolas except ill Case of groundnut 
where it is of 40 lOsers. 1 p.:llla = 120 standard seers,) 

, 
Crop Area I Produoe 

Acres I per acre 

I , 
Dry only ! 

1, Wheat 25,000 i 3 M:\unrls 
I 

2. GroVllullut l~ .• (![:O " 8 

I 
3. Gram 10,000 oj 

4. Jowar Grain 10,000 : 31 

Foddel' 

5. Bajri Grain lO,DnO ,2~ .. 
I 

., Fodder I I 
6, Cotton 

Tot3.! 

Dry and We,'l, 
Irrigated 

(a) Well-Irrigat. 
ed 

1. Sugarcane 

2. Fruit Trees 

Ca) Mature 
(b) Immalure 

3. Lucerlle 

4. Jawar Grain 

" Fedder 

5, Wheat 

10/)00 11 r~ll.!\ 
----I 

sO,ono 

4,000 26 P:d1.Js 

1,600 
4()O 

2,000 

2,000 I 3 t..'laund~ 

3,000 7~ 

Total 13,000 

(b) Dry 67,000 
Total (a) & (bl 80,000 

! 

i 
Total I 
Produoel 

Rate 

I 

75,000 I 

!\ids. ' " 
Rs. 4·5 per Md. 

1,20,000 B.s. 3 per Md. 
Mds 
3D,000 " 

R>;. 4 per Md. 
1Id,. 
3\000 " bs. 3 per ~d. 
Mils. 

Rs. 8 per ",ere 

2·),000 "R!I. 4 per Md. 
,\1 ds. 

Value of 
Total 

Produce 
Ro. 

3,37,500 

3,60,000 

1,20,000 

1,05,000 

80,000 

1,00,000 

35,000 

10,000 
Pai!:'Is 

Rs. 20 per Palb i 2,(;0,000 

1,04,000 I @ Rs. 11 per Palla 
Pallas I -

I " Rs. 800 per ac'. 
I " R~. 1[10 pf't acre 

! Rs. 312 p~t acre 

16,000 : " Rs. 3 per Md. 

MJ:'1. I'., US. 16 p~r tlOre 

2,250 I " Rs. 4·;) '1M Md. 
Mas. ! 

i-----
13,37,500 

17,68,000 

12,80,000 
60,000 

6,24,000 

48,000 

32,009 

10,125 

38,22,125 ' 

11,20,156 
49,42,281 
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the total calculations would be made by even a considerable 
variation from our hypothetical distribution. 

Tbe yields that we have assumed in the calculations are 
not the average yields of the dry group area in our sample. 

I For obvious reasons the lands not under command of the canals 
f in tracts conti~uous to the irrigated area are on an average in­
I ferior in q uarlty to lands under the canals Sometimes, the 

contrast is very great; for example, that between lands of 
Rahata and Shirdi of which a sample i; included in our irrigated 
group I 3 and the lands of Kohrala and Kakadi. our dry group 
D 3. In ;!~neral the degree of the difference in quality is indi­
cated by the difference in the average assesslLents of the lands 
of the various villages. In Kopargaon, where the whole taluka 
forms one group for assessment purposes, with one set of stan­
dard rates, the comparison is easily made. Instead of basing our­
selves. however. on the dry group area yields and then making 
these allowances in relation to soil assessment we have relied 
on the data of yields of the areas under dry crops in the irrIgat­
ed groups themselves. The calculations that we have to make 
relate to dry conditions in the area now irrigated. Therefore. it 
was thought better to rely on data relating to the present dry 
conditions in this area. It must. however. be conceded tbat 
witb the more liberal use of manure, etc. for irrigated crops the 
yields of dry crops might have sligbtly increased in this area 
because of the residual effect. Tbere is. on the otber hand, tbe 
consideration of the possibility of some exhaustion of the soil 
on account of more intensive cultivation. On a balance of 
considerations, the yield of dry crops in the irrigated area was 
thought to be the most satisfactory basis and it has been used 
for calculations of yields in tbe bypothetical calculations. The 
prices used are the same as those assumed in the table relating 
to the value of produce of irrigated crops. The difference 
between the values gives a measure of the value of the increas­
ed gross produce due to irrigation. 

These calculations assume that tbe entire area wbicb is 
. at present irrigated would have been cultivated as dry area 

in the absence of canals. This assumption, however, is not 
compl~tely justified. There has been a tendency in recent 
decades for an increase in the area under well irrigation in 
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tracts where no irrigation was available through other means 
and where suitable sub-soil Water supply existed. Even 
in the tract now under irrigation there existed formerly a ' 
certain extent of well irrigation which bas declmed owing to 
the availability of the supply of water from canals. We must 
in our calculations, therefore, allow for some land that would 
have been irrigated by well water and the value of the gross 
produce of such lands. It is very difficult to attempt to 
estimate the area that would have been irrigatod by wells under 
these hypothetical conditions. The sub-soil water supply in 
Kopargaon and Raburi talukas was never very plentiful, and 
well irrigation in tbese parts was, in the main, treated as a 
reserve for the years in which the rainfall was scanty." Only a 
restricted area in both these talukas was, previous to Irrigation, 
under crops requiring water supply for the wbole year sucb as 
sugarcane, fruit trees, etc. Tbe available statistical material 
does not afford any basis for a proper estimate of the possibili­
ties of the development of well irrigation in tbis tract. If the 
effects of years of deficient rainfall are eliminated, Appendix 
B-1 of botb Mr. Ghasa!'s and Mr. Garret's reports would in­
dicate that in both the Kopargaon and the Raburi talukas the 
stable level of acreage under well irrigation was about 3,000 
acre. in each taluka at the period. to which these tables refer. 
However. during the decades that have since passed a very con­
siderable increase in well irrigation has taken place in these 
taluk., in the area outside tbe command of the canals. A 
striking feature of this development has been the area under 
oranges irrigated by wells in the Rahuri taluka. 

On a rough guess, therefore, the hypothetical extent of well 
irrigation that might have existed today in the irrigated traCt 
has been put by us at about 13,000 acres. We indicate 
in Table No. 25 a possible. distribution of this acreage and 
calculate the value of the gross produce tbat might have been 
grown on it. In these calculations we have, for the figures of 
yields of gul and the income per acre from fruit trees, followed 
the averages afforded by the data for metasthal land. included 

13, See para 20 of ~lr_ ]. Ghosal's report oftbe Second Revision SetLle­
ment cf the Kopargaon Taluku., (1907) and para 8 of 1\Ir. J. H. Garret's 
report of the Second Revision Settlement of the Rahuri Taluka, (1921)). 
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. in our survey, For lucerne, wheat and jowar the yields of 
canal irrigation and motasthal have been taken to be identical. 
In calculating the difference between the gross produce of the 
irrigated lands and the hypothetical dry area with this extent 
of well irrigation, a deduction will have to be made from the 
total produce of the dry acreage as calculated above in respect 
of the acreage, 13,000 acres, now trcated as under well 
irrigation, On makIng this deduction the increment of value 

SUMMARY OF TABLES 23 & 25 

I Canal- Irrigated 

II All Dry 

III Dry aDd W.II 
irrigated 

I Minus II 

II Minus III 

Area 
Aerea 

53,400 

80,000 

(Dry) 61,000 
+ (Well) 13,OOC 

Total value 
of Pruduce 

R~. 

1,32,19,715 

13,31,500 

49,42,281 

1,18,82,275 

82,77,494 

of gross produce brought about by irrigation is indicated to be 
Rs,82,77,494, This may be treated as the final measure of the 
direct effects of the Godavari and the Pravara Canal systems, 

It will be noted that the calculation above refers only to 
income from crop production,' It does not take into account 
income from livestock produce, This is because the direct 
effect of irrigation has been almost wholly to increase crop 
production and the larger size of the livestock economy is 
merely the result of the demand for more cattle which is the 
result of more intensive cultivation and the possibility of 
maintaining the increased livestock due to the increased 
supplies of fodder, 0 To add the income froon livestock to 
tbe crop income would, tberefore, be in the nature of double 
counting, 

The calculations regarding tbe value of gross produce refer 
to the specific period 1938--39 and 1939-40, This period differed 
in many respects from the years preceding it, The general 
level of the prices of agricultural produce was more {avourahle 
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to the cultivator at this time than it had been for. say, the 
previous 10 years. And as a result of the favourable prices of 
gul and fruit, the areas under both these paying crops had 
recently increased to a very considerable extent. The calcula­
tioll made in this report thus puts the effects DC' irrigation in a 
quantitatively more favourable light than at almost any other 
period since the construction of the canal system, except 
perhaps the period immediately after the war of 1914-18. 
It is not intended to enq uire into the fluctuations of 
the value of gross produce from period to period chiefly 
because of the lack of adequate statistical data. It would 
also serve no purpose to try and attempt an estimate of average 
or normal effects. During the inter-war decades price levels 
and price parities changed so often and to such a large extent 
that the concept of the average or of a normal period was not of 
much validity. It must be emphasized, in view of these 
considerations, that the extent and the nature of t.he effects of 
irrigation depend a great deal on the distribution of crops in 
the irrigated area and on the prices obtained for them: It will 
be indicated later that the extent of the indirect and secondary 
effects are also greatly dependent on both these factors. The 
fluctuations in the prices of individual crops and the acreage. 
under them cause large variations in the gross income of the 
farmers. The variations in their net income caused by these 
fluctuations are even larger. The costs of cultivation of the 
irrigator are to a very considerable degree rigid. :His residual 
income, therefore. fluctuates much more violently than his 
gross receipts: It is necessary to bear this in mind in estimating 
the effects of irrigation on the standard of living of the irrigator. 
This standard of living is ordinarily adjusted to long term 
trends and it is, therefore, not to be judged by the exceptional 
level of farm investment incomes reflected in our survey data. 

Effects on Investment and Employment 

We have stated in the introductory analysis that the gross 
crop production is the joint result of the operation of the 
irrigation system and the additional investment and addi­
tional employment in crop production made possible by 
it. Among the direct effect;; of irrigation are, therefore. 
to be counted these additional investment and employ-
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ment opportunities.1 It is now necessary, if possible, to 
frame an estimate of their extent. It will be seen tbat there 
are considerable difficulties in the way of framing sucb 
an estimate. Only an exhaustive inquiry into the investment 
made by each irrigator and the employment afforded by bim 
can give a fully reliable measure. Tbis being impossible we 
have to see whether a workable estimate can be framed with tbe 

~ help of our survey data. The total field of irrigation bas been 
divided by us into 3 sections: (i) tbe sugar factory plantations, 
(ii) tbe orange ore bards and (iii) other irrigated farming. 
Tbe data regardmg tbe in vestment of sugar factory plantations 
to date and the employment currently offered by them were 
more or less completely available to us. It might be possible 
witb regard to orange arc bards to make calculations regard­
ing both tbese items from the standard estimates prepared by 
us. A review of the data given for orange ore bards under 
well-irrigation will show tbat tbe scope for investment and 
employment afforded by an orcbard under canals is distinctly 
less tban tbat under a well. Additional investment and 
employment on account of orange orchards under canals 
could tbus be presumed only if it is supposed that the area 
brought under fruits after construction of canals would have, 
in their absence, been under dry cultivation. If, bowever, it is 
presumed to have been diverted from oranges under wells 
there would be a sbrinkage in botb investment and employ­
ment as a result of the construction of canals. Because of this 
consideration we neglect the orcbards altogether in these 
calculations. 

The main difficulty is in respect of tbe other irrigated 
acreage under the annual and biennial crops. In this respect 
tbe data for tbe farmers in the irrigated groups are tbe only 
material on wbich we bave to work. Confining one's attention 
to the irrigated crops cultivated by these farmers it will be 
seen tbat they repreEent a somewhat varying percentage of the 
total irrigated acreage under the ditfer>nt crops. The total area 
under irrigation for the years 1938-39 and 1939-40 included in our 
sample represents less than 3 per cent. of the total assumed in 
our calculations. On the other band, tbe area included in our 
sample represents almost 4 per cent. of the total area under such 
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important crops as sugarcane and lucerne. For the more 
valuable crops the sample represents an area approximately 
4 p. c. of the total irrigated and its deficiency lies chiefly 
in respect of the less valuable crops. Our sample also con­
tains an element of dry farming and the costs and the incomes 
of both these are included in our data. The overwhelmingly 
important items on both the income and the expendIture 
sides are those relating to the raising and disposal of such 
crops as sugarcane and lucerne. The exclusion of the element 
of dry farming would not make any substantial difference to 
the data of this intetlsive farming; however. it might be con­
sidered to make up for the deficiency in the sample proportions 
of the minor cereal and other irrigated crops indicated above. 
We, therefore, consider that it would not be misleading to 
treat of the total survey data relating to the irrigated groups 
I 2. I 3. and I 4 as representing a sample of about 3·5 per cent. 
of the total irrigated area and to base the estimates of total 
investment, employment and outlay for the whole area on this 
assumption. This would mean that we consider the total 
irrigated area occupied under individual farms. other than 
orange orchards, as being constituted of 4000 units of average 
farmers of the type of the average of tbe 142 farms covered 
by our survey. This number of 4000 is not to be taken to 
represent an estimate of the actual number of irrigators' busi­
nesses but merely gives a measure for coverting the survey data 
into estimates for the entire irrigated area. 

A beginning in these calculations might be made with an 
estimate of the investment effects of irrigation. What is 
necessary to estimate is the additional investment made possible 
by irrigation. For estimating the difference made to invest­
ment by irrigation it is legitimate to use the figures relating to 
dry groups D 2, D 3, and D 4 included in our study. It has been 
pointed out that the main difference ~tween the dry area 
which is represented in our study and the present irrigated 
area as it might have existed in the absence of irrigation lies in 
the Quality of the soil. But differences in Quality of soil do 
not lead to differences in such investment as in buildings, live_ 
stock or implements which are uniform in character over 
varying Quabties of soils, The average of the investment of 
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the dry farmers in the three dry groups may. therefore. be taken 
to represent the average investment that would have been made 

, by the farmer in the irrigated area if it had been dry. The 
present average investment of the farmer in the irrigated area 
is greater roughly by about Rs, 200 per unit than the corres­
ponding figure for the dry area. On the basis indicated above 
this would give us a figure of about Rs. 8 lakhs as the 
additional investment of individual farmers over the entire 
irrigated area excluding orange orchards and factory 
plantations. 

Among tbe investment possibilities and capital req uire­
ments of irrigation farming the investment in permanent or 
semi.permanent capital instruments plays a minor role. The 
main capital requirements in the type of farming practised in 
this area are those of working capital. An estimate of these 
requirements is, however. even more difficult than that of the 
permanent investment. We have almost no information on 
this point and have. therefore. to proceed by assuming the 
existence of a relation between annual expenditure and working 
capital needs. It is comm'Jn in some countries to assume that 
the working capital reqUIrements of a farm business are equal 
to half the total expenditure of the business during the year. 
In making assumptions of this character under Indian conditions 
an allowance must be made for consumption in the business 
itself of produce of farm and for the payments in kind. Both 
these do not necessitate a holding of wotking capital. The 
basis of our calculations in this respect must. therefore. be 
the total requirements for cash outlay of the farm business during 
the year. These consist chiefly of the payment of land 
revenue. the water charge. the rent paid in cash. the cash 
outlay on materials and labour and the processin~ and market .. 
ing expenses. These amounted on an average to about Rs. 1.300 
per unit for the irrigated farms, In order to compute the total 
requirements of working capital of the irrigated area it is 
necessary to estimate what proportion of the total cash outlay 
during the year the farmer must hold as working capitaL The 
sugarcane crop which is the main cash crop has a long period 
of maturity and the cash income from it is all obtained at the 
end of the period after the crop has been finally processed and 
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marketed. It is true that th~ entire area under sugarcane of 
each farmer is not planted at the same time; so tba~. during 
each crushing season he crushes roughly half of the total area 
of his standing sugarcane crop. Even so he has to carry th,e 
expenses of the new plantations and the non-crushed standing 
crop through the larger part of the year. It is, as a matter of 
fact, a common practice with sugarcane farmers to draw upon 
the wholesaler with whom they store their gul for their 
requirements of working capital in the shape of oil cake. etc. 
The proceeds of the sale of gul in one season thus provide for 
the cash outlay during the greater part of the succeeding year. 
It would, therefore, appear that th~ requirements of working 
capital of the irrigator producing gul would ordinarily amount 
to more tban half of his total cash expenditure requirements 
during the year. On the other hand, the grower of crops like 
vegetables could do with less than half year's cash expenditure. 
The working capital requirements per unit may, on a rough 
guess, be put at about Rs. 000 and would· amounr for the whole 
area to about Rs. 32 Jakhs. 

We made no inq uiries regar<i4ng the source fr""" which 
the requirements of tlte invested capital and working capital 
of the fanoers in the tract were met. To a large extent 
the development of intensive irrigation in the tract has been 
a gradual process. Apart from those who aFtived newly 
with ample capital resources, or those who had previous 
resources of their own to draw upon, the irrigators startfd 
intensive farming, suoh as that of sugarcane, 011 a small scale; 
and it was gradually with widened capital resources as a result 
of the profits of this farming. that they increased el.is area. 
Thus the growth of the area of intensive cultivation was 
gradually brought about from out of the small il4!ginnill'g5 of 
the early years. The process was a cumulaeive one and 
gathered mcmentum with better prices and lal1!er areas un"-r 
sugarcane. To a substantial extent, therefore, th,. Pn!sei1t 
capital resources of the farmers of this area may be said to 
have been built up from the savings of previous yeart. Tlwy dills 
represent in themselves the la~ing ~ct! of irri~~tion. 

The inclusion of land values in investment is anotoo 
problem ~hat req'1ires c<I!lsideration. ft is undoubted tllat 
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values of cultivable land under command of canals have 
increased very considerably during the last 25 years. The 
general development of the tract has also led to a large rise in 
tbe rents and prices of sites in trade centres. Should all this 
increment be included in the calculation of the increase of 
income? In the first instance, the preparation of land for 
receiving tbe water supply bad cost old holders of land 
no significant additional amounts. Further, no investment was 
made by them other tban the cultivating expenses necessary 
to reap advantage of the new water supply facilities. To 
holders of land before the construction of the canals the in­
crement in land values represented purely unearned increment 
involving almost no capital expenditure. For them it would be 
wrong to treat of the land values as representing additional 
investment. The later purchasers no doubt invested capital to 
the extent of tbe increased land values in purchase of land. This 
also went to the old owners in return of the accidental increase 
in tbe values of their rights and did not result in adding in any 
manner to pre-existing capital resources, invested in land, in the 
ttact. Finally, the increase in land prices or rents is merely the 
result of the increased capacity of land to yield inco!l1es and the 
extent of this increase is related to the extent of the increase 
in incomes. It would, therefore, be double counting to 
reckon in botb the increased values and the increased incomes. 
The latter is the important primary fact. The former merely 
r~sults from it. We have, therefore, neglected increased land 
values in all our calculations. 

The direct employment given by irrigation enterprises may 
be considered as before under the various beadings of family 
labour, permanent hired lahour and casual and contractlabour. 
It has been indicated above that average employment afforded 
to family labour by irrigated farming is not appreciably greater 
than that afforded by dry farming. Making some allowance 
for the fact that the farms included in our dry group D 3 were 
specially extensive and absorbed an unusual number of units of 
family labour,the increment brought about by irrigation in the 
employment of family labour may be placed at about 20 to Z5 
per cem. of that required in dry farming, Thus, while the 
average dry farm emoloved aooroximatelv.l'2 Wlie& of mmily 



lahour per annum tbe irrigated farm would give employment 
to about 1·5 units. Tbe former estimate refers mainly 
to conditions of dry farming. If, however, any substantial 
part of the area is under well irrigation the difference 
between the units of family labour employed by the two types 
would be negligible. 

Another question which must be considered in this I 

connection is whether the total number of farming units in­
the tract bas increased because of the advent of irrigation. 
If there has been such an increase it would amount to an 
additional absorption, to that extent, of family labour units in i 
farming. We have little information in this regard. Stati. 
stical data regarding merely the number of irrigators or the 
number of landholders would not enable us to reach any con­
clusions on this question. What is necessary to determine is \ 
whether the average farming unit in tbe area has decreased in . 
size because of canal irrigation. The general impressions 
gathered from statistics or from observation do not point to 
any such increase. An increase of this type would be possible 
only under two sets of circumstances: 0) If any considerable 
migration of ne w farming elements occurred into the tract and 
these were accommodated by a partial renting of lands by 
the old occupants who also continued to be farmers, or (ii) if a 
more rapid progress of the subdivision of holdings was made 
possible by irrigation. The time that has elapsed since the 
construction of canals hardly covers the life of a generation. 
No great progress in the latter direction was, therefore, pos­
sible; it has not also been evident. As to the former possi­
bility there is no doubt that some measure of immigration into 
the tract has taken place, especu.lly of members of the com­
munity called Saswad Mali, well known for their proficiency; 
in irrigated farming, A measure of this immigration is, 
however, very difficult to obtain. Only a small percentage, 
less than 10, of the farmers included in our sample were new 
migrants. This does not necessarily indicate the extent of 
immigration. However, it is generally observed that the new: 
migrants tend to rent out not parts of but the entire holdings 
of the old lanaholders. Thus immigration does nC1t necessarily. 
result inan increlsc in th~ total number of faImer~. It rather 
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leads to a small displacement of the older landholders by the 
immigrant element. Broadly. therefore. it would seem that 
neither in the employment of units of family labour nor by 

. "'.y of an addition to the total number of farming units has 
irrigation affected the volume of employment in a substantial 
measure. As bas been pointed out above. the degree of con­
tinuity of. and the Quality of labour and tbe remuneration for 
it. afforded by farming to the operator and bis family have no 

. doubt changed very much for the better because of irrigation. 

Tbe employment of permanent farm servants has increased 
substantially on account of irrigation. Table No. 10 showing 
the number of farm servants employed on the sample farms 
indicates that the average employment of farm servants on dry 
farms was about 0·3 per farm. Tbe similar proportion was 
nearly 1·3 on irrigated farms. Therefore, on an awrage 
irrigaticn led to an increase of the employment of one man· unit 
per farm as a permanent farm servant. This would mean tbat 
on our assumed basis irrigation afforded 'additional permanent 
farm employment to about 4,000 persons in the tract. With 
regard to the employment of casaal and contract labour we 
have no measure of the employment of pe1'sons similar to that 
available for permanent farll'l servants. All that we can do. in 
their case, is to estimate the total outlay on wages and convert 
it on some hypotbetical standard rares iuro day-labour units. 
The average expenditure on hired labour per unit of the farms 
studied was Rs. 195·6 and its excess over the average 
expend·iture of dry units was Rs. 132·5. Thus th" total 
exp"nditure on such hired labour for the wbole a·rea may be 
put at about Rs. 5·3 lakhs. The calculations of employment 
made above do not include the employment affordeli during 
the cour,e of processing and marketing the produce. The 
major activity under this bead is tbe manueaeture of gul and it 

, would be convenient to treat of this activity by itself. 

The MAtJUta.lure of·GrJ 

The classification of the manufacture of gu/ whether 
as a direct, indirect. or secondary effect of irrigation is 
an interesting problem by itself. SUllarcane is readily 
5aleable only when converted into the form (of 'loll. This 
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conversion has to he undertal<f"n hy the farmer himself. tt 
is, therefore. an activity which forms 'part of the business 
of farming and which must necessarily precede the obtairtill1l 
of the final income from the ptoduce. Also, a small propor­
tion of farmers conduct the business of the conversion of 
lI.uZ on their own premises closely integrated with the farm­
ing business. This activity may in such cases be consid~ted 
as arising directly out of the construction of canals. In a 
majority of cases. however. the conversion of gul is not 
undertaken by the individual farmer. 1f the agricultural 
operations are reckoned as ending with the final maturity and 
cutting of the sugarcane crop and hauling it to the place where 
it is converted. (as we have treated it in the case of factory 
plantations) then the manufacture of guZ becomes a secondary 
effect following upon the completion of the primary agri­
cultural operation. In some cases. especially that of power 
crusher factories in the area. the business of gul 
manufacture is divorced almost entirely from agricultural 
operations. It is then conducted as a paid service petformed 
for the agriculturist by an outside agency. The farmer gets 
his produ.:e procused in this manner before it finally passes 
out of his hands. From this point of view the activity of gul 
manufacture might be considered an indirect effect of the 
agricultural operations. 

However we classify it. the manufacture of gui is an 
activitY which is of considerable importance in the tract and 
is vital to its economy. Gul is manufactured in the tract by 
two sets of agencies: (i) fac~ries having a crusher equipment 
driven by mechanical power and (ii) bullock driven units 
owned by individual farmers. The gul factories of type (i) are 
uSllally owned by persons holding a considerable acreage under 
sugarcane who use their equipment primarily for the conver­
sion of the sugarcane from their farms into guZ .. but they also 
manufacture gut for other farmers in the area. Occasionally 
a gui factory might' be owned even by persons having 110 
farming interest of their own. The bullock dril'en units ate 
invariably owned by sugarcane farmers. Even they. however, 
do a considerable amount of work for farmers other than the 
owner of the ,lIbit. In the case of gul factories the charge 
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made by the factory for converting the sugarcane crop of an 
outsider is usally at *e rate of so much per unit of work. 
The entire capital and labour equipment in this case is that of 
the owner of the gul factory. The farmer brings the sugarcane 
to the factory and tahs away the gul. With the bullock 
driven crushers the owner of the equipment does not operate 
it for others. Here, the crusher and the accessory eq uipment is 
hired out for so much per day. The farmer hiring the equip­
ment uses his own bullocks and incurs the additional necessary 
expenditure on materials, etc. The labourers working the 
equipment and manufacturing the tul are usually a team who 
work primarily for the owner of the equipment, but their 
services are ordinarily available on the same terms to others 
who hire it from time to time. 

All the power driven factories had a complement of 
more than 10 workers and were, therefore, included under the 
administration of the Factories' Act. Information relating to 
these factories is available classified by dIstricts. Table No. 26 
g,ves the data relating to gul factories for the years 
1939 and 1940 for the districts of Nasik and Ahmednagar. 

TABLE No, 26:-Data relating to Gul Factories 

District 

1939 1940 
'------'-=--c----,----
4-0~ 14-l~ ....... ~ 4-.!Il 
0.;:::: . 0 C) Wages 0,;:: I 0 ~ 
o B ci~ 'd 0.8 o-t:: 
Z u ,zo pal 7U ZO 

Wages 
, paid 

Rs. : <!!l I "l Rs. '-' <!!l I " -------------1 -i--- -~i-I--

Nasik ",I 6 I 131 i 6,850 'I 7 : 173 I 12,643 

Ahmednagar 

I I 1* , 13' 
'! I 

73 2,043 1,00,213 
4" 484 

107 
8* 

2777 
126* 

1,60,145 

• Indicates oumberof certain small factories brought under the admiDistra­
tjOD of the Act by a recent (1939) notificatioD. The statistics relating to 
wages do not take account of wages reeeh'ed by employees of tbese 
factories. 

It could not be ascertained whether all the factories in­
,c1uded in this tabk served the area of the Gedavari and the 
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Pravara c.nals. A gul factory becomes a possibility only in 
areas where large acreages are put under sugarcane. It may. 
therefore, be taken for granted that no gul factories could be 
established outside the compact, intensively cultivated tract 
under the Godavari alld the Pravara canals and that all 
the factories for which the statistics are given above, operate 
in the area under consideration. The information regarding 
the total number of bullock-driven crushers is not available for 
an eq ually recent period. Among the agricultural sratistics 
is included a quinquennial census of agricuitural dead-stock 
which gives Information reJatmg to the number of cane 
crushers. The latest available figures of this type before the 
year 1939-40, are for 1937-38. Table No. 27 gives the figures 
for the t.luk.s covered by the Godavari and the Pravara 
system. 

TABLE No. 27 :-:7"{umber of Cane Crushers 
driven by Bullocks in rural areas (1937-38). 

Crushers driven by Bullocks 

Taluka 
Iron Wooden 

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

Kopargaon ... ! 28, 

Rahuri 2m 

Sangamner ... 17 2 

Nevasa ... : 60 4 

Yeola .. ,: 35 37 

Sinnar 1 133 ···1 ------- -----
Total I 732 4'3 

The Sangamner figures have been omitted as that taluka 
shows no crushers in the rural area. With regard to the total 
Sinnar figure, which is 133, only about a quarter of it may be 
taken 'ls relating to the area with which we are c011j;erned, 



In this taluka about three quarters of the area under sugarcane 
ill ~{illated 1.\y weU$ aud only a quarter by fint class Govem­
~r.t ca.nals. The cane cxushers in talukas other than Sinnar 
~ $erve ar~s under well irrigatIon. As a matter of fact be­
c;e.use of the scattered cbaracter of the planting of sugarcane 
~Ddu wells. the numbers of units necessary to serve tbe well 
w;r~ted .. reas is larger than the corresponding number required 
fAr u. equal area Wlder canals. The gul factories might possibly 
c.rush jO.tne cane &rown uoder well irrigation. However. these 
fact""ies are all concentrated round Kopargaon and Belapur 
and there is little cane area under weIls near this area. The 
work performed by the power crushers may. therefore. be 
ta\:en to relate. all of it. to the canal area. 

It is very difiicult to say wbat propordon of tbe total cane 
crop is crushed by gul factories and bullock driven crushers res­
pectively. We made some enquiries in order to a5certain 
the volume of business do~e at the gul factories and 
detailed information was also obtained from four such factories 
in the neighbourhood of Kopargaon. A full account of these 
factories is also available in Part II relating to Seasonal 
Factories of the Report of the General Wage Census conducted 
by the Labour Office of the Government of Bombay." From 
the information obtained by us and that contained in the 
report of the wage census it would appear that the wage 
charges per adhan 15 in the gul factories amount on an average 
to As. 12. The itatistics contained in the table rdating to 
these factories inserted above gives information regarding the 
total amount paid in wag¥ by 72 factories in 1939 and 107 
factories in 1940. An adhan usually contains one and one 
quarter palla of gul. And if the outturn of gul per acre is 
taken at our average figure of 37 pallas per acre. the 
total production of gul of these factories would cover the 
produce of 6,300 acres of sugarcane. This gives somewhat 
over 63 acres per gul factory. At the rate of two days per acre 
thIS would give an average working period of 126 days or 
21 weeks. This period tallies with the average working period 
reported to us and also that given in tbe report of the Wage 

U. P.agea 6J 10 74 (1939). 

,5. AdhlltJ COD\'euioQ ol a pan ftlll gf cane juice. 



Census. It may be noted that the assumption that the average 
factory requires two days to crush one acre of cane is based on 
information collected by us. This works out at an average of 
about 55 maunds of gut per day per factory. The corresponding 
figure given by the Wage Census is 77 maunds. This would 
represent, according to our information. the average not for 
the entire working period but only for the shorter period 
during which the factories work at their full. The disburse: 
ment in wages made by the factories have already been noted 
above and the details regarding the composition of workers in 
the factory may be seen in the report of the Wage Census. 

The other important outlay made by the factory is the ex­
penditure on account of materials required chiefly in connection 
with the generation of power. such as crude oil, lubricating oil, 
kerosene, grease, etc. According to our information, this 
averages at about Rs. 6 per day or ronghly As. 6 per adhan and 
would thus reach a total of about half of the total wage bill. 
The investment in equipment etc. of tbese factories has been 
put in the report of Wage Census at about Rs. 6,OQJ per unit. 
Tbe four units we enquired into reported an average investment 
of Rs. 7.OQJ. The total investment on this account in the area 
may thus be put in the neighbourbood of Rs. 7 lakhs. Only 
a certain portion of this equipment is in durable machinery 
and a large part of it consists of accessories, utensils and 
implements which have to be replaced at fairly frequent 
intervals. These, therefore, give rise to a considerable demand 
for the products of the iron, hardware and machine industries. 
The usual charge made for the manufacture of gul by these 
factories is Rs. 2--8-0 per adhan. The wage statistics in the 
table do not cover a small number of the factories recently 
brought under the Act. We assume that the acreage covered 
by this group of factories will roughly equal 200 acres giving 
a total of 6500 acres for all tbe gu/ factories worked with 
pOwer driven machinery. 

This leaves us from our average figure of 9,500 acres an 
acreage of 3.000 as having been crushed by bullock--<lriven cane 
crushers. There is no way of determining bow many of the total 
of such crushers were utilised for the canal and the well irrigated 
area respectively. 1£ we make an assumption that an average of 

1& 


